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DIVISION I - GENERAL REQUIREMENTS 

SECTION 01100 - PROJECT REQUIREMENTS 

PART I - GENERAL 

1.01 WORK COVERED BY CONTRACT DOCUMENTS 
A. Project Identification: The Youth Challenge Academy (YCA) project consists of 

selective renovation of Building 621 and associated site work and utilities. 
1. Project Location: Keaukaha Military Reservation, Hilo, Hawaii. 

B. Wherever the words "Contracting Officer" appear in the Contract Documents 
(Specifications and Drawings), it shall mean the State of Hawaii, Department of 
Defense's "Project Manager". 

C. 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. 

D. 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. 

E. Contractor shall not alter the Drawings and Specification. If an error or 
discrepancy is found, notify the Project Manager. 

F. 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. 

G. 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 
Documents to the extent referenced. Such standards are made a part of the 
Contract Documents by reference. 
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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 multiple construction phases. 

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. Do not use parking 
stalls in regularly designated parking zones within the grounds. 
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. Maintain access to the Loading area through Project Contract Limits. 

3. Sanitation: Provide self contained combination toilet and urinal units as 
specified in SECTION 01500 - 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 
equipment and machinery to keep the noise and dust levels to a 
minimum. 

b. During the months of March through September, activities generating 
noises louder than 60 decibels (measured at 5-feet from source) will 
require the State to conduct Hawaiian Hawk nest surveys within 
100-meters of the project site. If nest is found, all work that generates 
noises will be delayed until nest is no longer occupied. 
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c. To reduce loud disruptive noise levels, ensure mufflers and other devices 
are provided on equipment, internal combustion engines and 
compressors. 

d. Schedule construction activities that create excessive noise and dust 
problems, such as concrete coring, drilling, hammering, trenching, and 
demolition, for the weekends, holidays or non-business hours. Overtime 
costs for the Contractor's employees and work force are the Contractor's 
responsibility. 

e. The Project Manager will require any construction activity that produces 
excessiveness of noise and dust to be performed during non-business 
hours. The Project Manager shall make the final determination. 
Overtime costs for the Contractor's employees and work force are the 
Contractor's responsibility. 

5. Contractor Conduct: 
a. Smoking, including use of electronic smoking devices, is not allowed 

within the Keaukaha Military Reservation property boundaries. 

b. Contractor and all subcontractors shall restrict all interaction with YCA 
cadets, except in the case of emergency or communication for ensuring 
safety at or near the project site. 

6. 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 Contract 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. 

e. Contractor and all subcontractors will be responsible to store and secure, 
materials, tools, personal property, and equipment. The State will not be 
liable for claims or Change Orders resulting from loss, theft, or vandalism. 

If Hawaiian Goose (Nene) appears within 100-feet of ongoing work, all 
work within 100-feet must be suspended until Nene leaves the area of it's 
own accord. If Nene appears within the months of October through 
March, notify the U.S. Fish and Wildlife Service (USFWS) to conduct nest 
survey prior to resumption of work. If nest is found within 150-feet of 
proposed work, all work must cease immediately and contact USFWS. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 
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SECTION 01310 - PROJECT MANAGEMENT AND COORDINATION 

PART I - 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 Contract 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. Provide interface and coordination of all trades, crafts and subcontracts. 

Ensure and make correct and accurate connections of abutting, adjoining, 
overlapping, and related work. Provide anchors, fasteners, accessories, 
appurtenances, and incidental items needed to complete the Work, fully, and 
correctly in accordance with the Contract Documents. 

2. Provide additional structural components, bracing, blocking, miscellaneous 
metal, backing, anchors, fasteners, and installation accessories required to 
properly anchor, fasten, or attach material, equipment, hardware, systems 
and assemblies to the structure. 

3. Provide excavation, backfilling, trenching and drilling for trades to install their 
work. 

4. Provide concrete foundations, pads, supports, bases, and grouting for trades 
as needed to install their work. 
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5. Provide caulking, sealing, and flashing as required to waterproof the building 
complete and as required to insulate the building thermally and acoustically. 
Include sealing, flashing, and related work as required to prevent moisture 
intrusion, air infiltration, and light leakage. 

6. Equipment, appliances, fixtures, and systems requiring plumbing and 
mechanical services, rough-in, and connections, or other utilities and services 
shall be provided with such services, rough-in, and final connections. 

7. Equipment, appliances, fixtures, hardware, and systems requiring electrical 
services shall be provided with such electrical services, including outlets, 
switches, overload protection, interlocks, panelboard space, disconnects, 
circuit breakers, and connections. 

8. Materials, equipment, component parts, accessories, incidental items, 
connections, and services required to complete the Work which are not 
provided by Subcontractors shall be provided by the Contractor. 

9. 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. 

E. Coordinate StateWebCM training requirements with specification SECTION 
01322 -WEB BASED CONSTRUCTION MANAGEMENT. 

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 Contract 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. 

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 Contract 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. 
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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 01100 -  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. 
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: Project Manager shall schedule a preconstruction 
conference before the start of construction, at a time convenient to the Project 
Manager. Conference will be held at the Project site or another convenient 
location. The Project Manager shall conduct the meeting to review legal and 
contracting requirements, review responsibilities, and personnel assignments. 
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1. Attendees: Project Manager, and 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. 

Equipment deliveries and priorities. 

First aid. 

k. Security. 

Sustainable design requirements such as: 
1. Construction Waste Management and recycling 

2. Commissioning 

3. Recordkeeping, submittals, etc. 

m. Progress cleaning. 

m. 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. 
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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. 

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. 
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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 01320 - CONSTRUCTION PROGRESS DOCUMENTATION 

PART I - GENERAL 

101 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 01310 - PROJECT MANAGEMENT AND COORDINATION for 

preparing a combined Contractor's Construction Schedule. 

2. SECTION 01322 - WEB BASED CONSTRUCTION MANAGEMENT for use 
of the StateWebCM for electronic submittals. 

3. SECTION 01330 - 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. 
1. Use the Department's forms for Payment applications. 

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, material safety data 
information, schedules of materials, schedules of operations, guarantees, 
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. 

Contract-required dates for completion of all or parts of the Work. 

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. 

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. 

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 
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 
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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. 

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. 
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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. 

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 and 6 copies of each Payment 
Application for processing. 

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. 

YOUTH CHALLENGE ACADEMY (YCA) 
BUILDING 621 RENOVATION - PHASE 2 	 Construction Progress Documentation 
KEAUKAHA MILITARY RESERVATION, HILO, HAWAII 	 01320-7 



C. Submit copies of the previous week's reports on Monday morning at 10:00 am. 

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 01322 - WEB BASED CONSTRUCTION MANAGEMENT 

PART I -GENERAL 

1.01 SUMMARY 
A. The State, Consultants, and Contractor shall utilize the DAGS web-based 

system, hereto referred to as StateWebCM for electronic submittal of all data and 
documents (unless specified otherwise by the Construction Management Branch) 
throughout the duration of the Contract. The use of a web-based collaborative 
system; such as Autodesk Buzzsaw, Constructware, Meridian Project Talk, 
Primavera P3e/c, etc. will be made available only to key Prime Contractor 
personnel and the Design Consultant. The joint use of this system is to facilitate; 
electronic exchange of information, key processes, and overall management of 
the contract. StateWebCM shall be the primary means of project information 
submission, communications and management between Contractor, Consultant 
and the State. When required by the Project Manager, paper documents will also 
be provided (i.e.; e.g. the signature of Contract Modifications and submission of 
Contract Claims). In the event of discrepancy between the electronic version and 
paper documents, the paper documents will govern. 

B. Autodesk Buzzsaw, Constructware, Meridian Project Talk are trademarked items. 
Primavera Project Planner, P3e/c, etc. are registered trademarks of Primavera 
Systems, Inc. Microsoft, Internet Explorer, Outlook, Word, and Excel are 
registered trademarks of Microsoft Corporation in the U.S.A. Adobe and Acrobat 
are registered trademarks of Adobe Systems Incorporated. 

1.02 USER ACCESS LIMITATIONS 
A. The Project Manager will control the Consultant and Contractor's, access to 

StateWebCM by allowing access and assigning user profiles to accepted 
personnel. User profiles will define levels of access into the system; determine 
assigned function-based authorizations (determines what can be seen) and user 
privileges (determines what they can do). Sub-contractors and suppliers will not 
have direct access to StateWebCM. Entry of information exchanged and 
transferred between the Contractor and Design Consultant, sub-contractors and 
suppliers on StateWebCM shall be the responsibility of the Contractor. 
1. Joint Ownership of Data: Data entered in a collaborative mode (entered with 

the intent to share as determined by permissions and workflows within the 
StateWebCM system) by the Project Manager, Consultant, and the 
Contractor will be jointly owned. 

1.03 AUTOMATED SYSTEM NOTIFICATION AND AUDIT LOG TRACKING 
A. Review comments made (or lack thereof) by the State or the Design Consultant 

on Contractor submitted documentation shall not relieve the Contractor from 
compliance with requirements of the contract documents. The Contractor is 
responsible for managing, tracking, and documenting the Work to comply with 
the requirements of the contract documents. State acceptance via automated 
system notifications or audit logs extends only to the face value of the submitted 
documentation and does not constitute validation of the Contractor's submitted 
information. 
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1.04 SUBMITTALS 
A. The following shall be submitted in accordance with SECTION 01330 - 

SUBMITTAL PROCEDURES: 
1. Pre-construction Submittals. 

2. List of Contractor's key StateWebCM personnel. 

1.05 TRAINING 
A. The Contractor shall attend a StateWebCM training class in accordance with 

SECTION 01310- PROJECT MANAGEMENT AND COORDINATION. 

1.06 COMPUTER REQUIREMENTS 
A. The Contractor shall use computer hardware and software that meets the 

requirements of the StateWebCM system as recommended by the system the 
State uses to access and utilize StateWebCM. As recommendations are 
modified by the used system, the Contractor will upgrade their system(s) to meet 
the recommendations or better. Upgrading of the Contractor's computer systems 
will not be justification for a cost or time modification to the Contract. 

1.07 CONTRACTOR RESPONSIBILITY 
A. The Contractor shall be responsible for the validity of their information placed in 

StateWebCM and for the abilities of their personnel. Accepted users shall be 
knowledgeable in the use of computers, including Internet Explorer, word 
processing programs such as Word, spreadsheet programs such as Excel, 
Project management programs such as Project, and Adobe Portable Document 
Format (PDF) document distribution program. The Contractor shall utilize the 
existing forms supplied by the Project Manager or located in StateWebCM or 
located on the State's website, 
http://hawaii.gov/pwd/Members/ib/forms/index  html, to the maximum extent 
possible. After receiving training from the State, the Contractor is responsible for 
the training of their personnel in the use of StateWebCM and the other programs 
indicated above as needed. All costs associated with the use of this system will 
be evenly distributed in the project overheads and spread across the duration of 
the contract; a separate added cost will not be allowed. 
1. User Access Administration: Provide a list of Contractor's key StateWebCM 

personnel for the Project Manager's acceptance. Notify the Project Manager 
immediately of any users that are to have access removed. Resubmit the 
personnel list whenever modified. User changes will take effect within one 
working day of accepting the requested change. The Contractor will be 
allocated 3 or as needed key personnel with access to StateWebCM. Access 
will include up to 2 key personnel from the Design Consultant. Access by any 
other stakeholder will be according to need or within public areas within the 
StateWebCM project web page. 

1.08 CONNECTIVITY PROBLEMS 
A. StateWebCM is a web-based environment and therefore subject to the inherent 

speed and connectivity issues of the internet service provider. The Design 
Consultant, and Contractor are responsible for their own connectivity to the 
internet. StateWebCM response time is dependent on all user's equipment, 
including processor speed, network interface equipment speed, internet service 
provider access speed, etc. and current traffic on the internet. The State will not 
be liable for any delays associated from the usage of StateWebCM including, but 
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not limited to: slow response time, down time periods, connectivity problems, or 
loss of information. Under no circumstances shall the usage of the StateWebCM 
be grounds for a time extension or cost adjustment to the contract. 

PART 2 - PRODUCTS 

2.01 STATE WEBCM SYSTEM 
A. Web-based construction management system as provided by the State. 

PART 3 - EXECUTION 

3.01 STATE WEBCM UTILIZATION 
A. The following shall be submitted utilizing the DAGS web-based system as 

directed by the Project Manager. 

B. Shop Drawings: Shop drawing and design data documents shall be submitted as 
PDF attachments to the StateWebCM submittal workflow process. All PDF shop 
drawing submittal documents shall have the Contractor's review and submittal 
stamp (including signatures) as specified in SECTION 01330- SUBMITTAL 
PROCEDURES, the same as if submitted as hard copy. Generic digital samples 
of all transmittal sheets and stamps are available for all users. Examples of shop 
drawings include, but are not limited to: 
1. Standard manufacturer installation drawings for all trades, as required. 

2. Drawings prepared to illustrate portions of the work designed or developed by 
the Contractor. 

3. Steel fabrication, piece, and erection drawings. 

C. Product Data: Product catalog data and manufacturers instructions shall be 
submitted as PDF attachments to the StateWebCM submittal workflow process, 
except that color charts and similar color oriented pages shall be submitted as 
hard copy separate from and in addition to the PDF copy. Submittal shall 
indicate when hard copy color documents are submitted. All PDF product data 
submittal documents shall have the Contractors review and submittal stamp 
(including signatures) as specified in SECTION 01330 - SUBMITTAL 
PROCEDURES the same as if submitted as hard copy. Examples of product 
data include, but are not limited to: 
1. Manufacturer's printed literature. 

2. Preprinted product specification data and installation instructions. 

D. Samples: Sample submittals shall be physically submitted as specified in 
SECTION 01330 - SUBMITTAL PROCEDURES. Contractor shall enter submittal 
data information into StateWebCM with a copy of the approved transmittal 
form(s) attached to the submittal. Examples of samples include, but are not 
limited to: 
1. Product finishes and color selection samples. 

2. Product finishes and color verification samples. 
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3. Finish/color boards. 

4. Physical samples of materials. 

E. Administrative Submittals: All correspondence and Preconstruction submittals 
shall be submitted on StateWebCM. Examples of administrative submittals 
include, but are not limited to: 
1. Commencement Requirements. 

2. Digging permits and notices for excavation. 

3. List of Contractor personnel accessing StateWebCM. 

4. List of contact personnel. 

5. Notices for roadway interruption, work outside regular hours, and utility 
cutovers. 

6. Requests for Information (RFI). 

7. Schedules as specified and associated reports and updates. Each schedule 
submittal specified in SECTION 01320- CONSTRUCTION PROGRESS 
DOCUMENTATION shall be submitted as a native backed-up file of the 
scheduling program being used. The schedule will also be posted as a PDF 
file in the format specified in SECTION 01320 - CONSTRUCTION 
PROGRESS DOCUMENTATION. 

8. Submittal Register: Use the submittal register data provided by SECTION 
01330- SUBMITTAL PROCEDURES of the specifications and other 
individual sections as needed. Contractor shall input data for dates as 
specified and upon acceptance of the register, load the register up to 
StateWebCM and update as required by the Contract documents or Project 
Manager. 

9. Plans for safety, demolition, environmental protection, and similar activities. 

10. Payroll affidavits. 

11. All reports such as daily activity, materials received, inspections, punch lists, 
and any testing or special observations by parties connected to the contract. 

12. Other information as required and agreed on by all parties. 

13. Meeting minutes for Preconstruction Meeting, progress meetings, pre-
installation meetings, etc. 

14. Any general correspondence submitted. 
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F. Compliance Submittals: Test report, certificate, and manufacture field report 
submittals shall be submitted on StateWebCM as PDF attachments. Examples 
of compliance submittals include, but are not limited to: 
1. Manufacturers documentation and certifications for quality of products and 

materials provided. 

2. Shop drawings. 

3. Quality Control certifications. 

4. Field test reports. 

G. Record and Closeout Submittals: Operation and maintenance data, test and 
balance data, equipment test data, and other closeout submittals shall be 
submitted on StateWebCM as PDF documents during the approval and review 
stage as specified in SECTION 01770 - CLOSEOUT PROCEDURES. Examples 
of record submittals include, but are not limited to: 
1. Operation and Maintenance Manuals: Final documents shall be submitted as 

specified. 

2. As-Built Drawings: Final documents shall be submitted as specified. 

3. Extra Materials, Spare Stock, etc.: Submittal forms shall indicate when actual 
materials are submitted. 

H. Exceptions: Documents with legal consequences, contract modifications, 
contract claims, security implications, and those required by other agencies may 
require an additional submittal as original hard copy with original signatures and 
seals. Hard copies of these documents shall be submitted as specified or as 
directed by the Project Manager. 

END OF SECTION 
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SECTION 01330 - SUBMITTAL PROCEDURES 

PART I - 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 01320 - CONSTRUCTION PROGRESS DOCUMENTATION for 

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

2. SECTION 01770 - 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, or on 

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 

D. Contractor shall separate all different types of data as separate line items all with 
the column requirements. 
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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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SECTION 01450 - MOISTURE VAPOR AND ALKALINITY TESTING 

PART I - GENERAL 

1.01 SUMMARY 
A. This Section includes additional administrative and procedural requirements for 

quality assurance. 

B. Scope of Work 
1. Provide concrete moisture vapor emission and alkalinity testing of all 

concrete scheduled to receive floor coverings, Portland cement toppings, 
Portland cement underlayments or resinous coatings. 

2. Test concrete placed below, on and above grade. 

3. Test concrete surfaces scheduled to receive paint or coatings. 

1.02 RELATED SECTIONS 
A. SECTION 09900 - PAINTING 

1.03 REFERENCES 
A. ASTM F 1869 - Standard Test Method for Measuring Moisture Vapor Emission 

Rate of Concrete Subfloor Using Anhydrous Calcium Chloride. 

B. ASTM F 710 - Standard Practice for Preparing Concrete Floors to Receive 
Resilient Flooring. 

1.04 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Testing Agency qualifications. 

C. Report all test results in chart form listing test dates, start/stop time, start/stop 
weight, weight gain in grams, moisture vapor emission value and alkalinity levels. 

D. List test locations on chart and show same on 8-1/2 inch x 11-inch site map 
(when such map is made available to testing agency). 

E. Deliver results for distribution to Project Manager and General Contractor. 
Furnish 3 copies to the Project Manager. 

1.05 QUALITY ASSURANCE 
A. Independent Testing Agency or Manufacturer's Approved Contractor 

1. Certified by Test Kit Manufacturer for product use. 

2. Other agency with verifiable experience. 
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B. Commercially produced Moisture Vapor Emission Test Kits 
1. Test dish including calcium chloride must be commercially packaged and 

delivered to test site in sealed factory wrapping. 

2. Test done from same source as dish. 

3. Test kit must comply with ASTM standards of size and weight. 

C. Wide range pH paper, and distilled or de-ionized water. 

1.06 ENVIRONMENTAL CONDITIONS 
A. Testing shall take place after allowing concrete to dry for a minimum of 90 days. 

Testing to be scheduled no less than 1 nor more than 3 weeks prior to scheduled 
flooring installation. 

PART 2 - PRODUCTS 

201 MANUFACTURERS 
A. Calcium Chloride Test as manufactured by Vaprecision (800) 449-6194, or equal. 

B. Alkalinity test paper as manufactured by Micro Essential Laboratory, or equal. 

PART 3 - EXECUTION 

3.01 QUANTIFICATION OF CONCRETE MOISTURE VAPOR EMISSION 
A. Test concrete floors in accordance with ASTM F 1869. 

B. The test site shall be maintained at the same temperature and humidity 
conditions as those anticipated during normal occupancy. These temperatures 
and humidity levels shall be maintained for 48 hours prior and during test period. 
If meeting this criteria is not possible, then minimum conditions shall be 75+ 10 
degrees F and 50+ 10 percent relative humidity. When a building is not under 
HVAC control, a recording hygrometer or data logger shall be in place recording 
conditions during the test period. A transcript of this information must be 
included with the test report. 

C. The number of vapor emission test sites is determined by the square footage of 
the facility. The minimum number of tests to be placed is equal to 3 in the first 
1,000 square feet and one per each additional 1,000 square feet. For slabs on 
grade, locate additional tests adjacent to penetrations and through slab joints at 
the rate of one per 1,000 square feet. 

D. Tests sites are to be cleaned of all adhesive residue, curing compounds, paints, 
sealers, floor coverings, and similar materials 24 hours prior to the placement of 
test kits. 

E. Weigh test dish on site prior to start of test. Scale must report weight to 0.1 gram. 
Record weight and start time. 
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F. Expose Calcium Chloride and set dish on concrete surface. 

G. Install test containment dome and allow test to proceed for 60 - 72 hours. 

H. Retrieve test dish by carefully cutting through containment dome. Close and 
reseal test dish. 

I. Weigh test dish on site recording weight and stop time. 

J. Calculate and report results as "pounds of emission per 1,000 square feet per 24 
hours". 

302 QUANTIFYING ALKALINITY LEVEL 
A. Test concrete floors in accordance with ASTM F 710. 

B. At each vapor emission test site, after removal of test containment dome, 
perform alkalinity test. 
1. Place several drops of water onto the concrete surface to form a puddle 

approximately one-inch in diameter. 

2. Allow the water to set for approximately 60 seconds. 

3. Dip the pH paper into the water and remove immediately, compare color to 
chart provided by paper supplier to determine alkalinity reading. 

C. Record and report all results. 

END OF SECTION 
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SECTION 01500 - TEMPORARY FACILITIES AND CONTROLS 

PART I - 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. Field offices. 

3. Storage and fabrication sheds. 

4. Trash, refuse disposal. 

5. Temporary roads and paving. 

6. 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. 

YOUTH CHALLENGE ACADEMY (YCA) 
BUILDING 621 RENOVATION - PHASE 2 	 Temporary Facilities and Controls 
KEAUKAHA MILITARY RESERVATION, HILO, HAWAII 	 01500- 1 



6. Pest control. 

7. Fire protection. 

E. Related Sections: Refer to Divisions 2 through 16 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. 

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. 
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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. Paint: Comply with requirements in SECTION 09900 - PAINTING. 

D. Water: Potable. 

2.02 EQUIPMENT 
A. Field Offices: 

1. Prefabricated or job built construction with lockable entrances, operable 
windows, and serviceable finishes; air conditioned; insulated; 90-inch 
minimum height to ceiling; and on foundations adequate for normal office 
loading. 

2. Provide the following for job built construction: 
a. Light gage steel or wood stud grade framing and fire treated plywood or 

non-combustible composite panels. 
1) Interior painting required; exterior painting not required. 

2) Roofs: Metal sheet, asphalt shingles or roll roofing and insulated or 
with radiant barriers. 

3) Door Hardware: Same as provided elsewhere on the construction 
project. 

B. 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. 

C. 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. 

D. 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. 

E. 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. 

F. 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. 
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G. 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. 

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. 
1. Secure approval from Project Manager before modifications are made to the 

State Inspector's Field Office. 

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. 
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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. 

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. 
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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. 

4. Locate toilets and drinking water fixtures so personnel need not walk more 
than 200-feet horizontally to facilities. 

E. Ventilation and Humidity Control: Provide temporary ventilation required by 
construction activities for curing or drying of completed installations or for 
protecting installed construction from adverse effects of high humidity. Select 
equipment that will not have a harmful effect on completed installations or 
elements being installed. Coordinate ventilation requirements to produce 
ambient condition required and minimize energy consumption. 

F. 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. 

G. 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. 

H. Lighting: Provide temporary lighting with local switching that provides adequate 
illumination for construction operations and traffic conditions. 

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, 
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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 

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. 

C. Site Drainage: 
1. Dispose of rainwater in a lawful manner that will not result in flooding Project 

or adjoining property nor endanger permanent Work or temporary facilities. 

2. Before connection and operation of permanent drainage piping system, 
provide temporary drainage where roofing or similar waterproof deck 
construction is completed. 

D. Project Sign and Temporary Sign(s): 
1. Provide and install project identification sign and other signs as listed. 

a. Project Sign: As indicated in Drawings. 

b. Warning Sign: Attached to PART 3 - EXECUTION of this Section. 
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2. 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. 

3. Provide temporary signs to provide directional information to constructional 
personnel and visitors. 

4. Construct signs with durable materials, properly supported or mounted, and 
visible. 

E. Trash, Refuse Disposal: 
1. Department of Health - Illegal Dumping Notice. See attachment to Part 3 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. 

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.qov/health/environmental/waste/sw/pdf/l  Ildump. 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. 

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. 

c. Use enclosed chutes or containers to conveying debris from above the 
ground floor level. 

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. 
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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. 

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 devises are provided 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. 
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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. 
1. Do not remove or prune any plants over 15-feet tall during the period starting 

June 1 through September 15. (Bat pup - birthing and rearing season) 

2. Do not remove vegetation during the months from March through September 
or abide by SECTION 01100- PROJECT REQUIREMENTS, paragraph 
entitled "Noise and Dust Control". 

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 Section 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 prevent unauthorized entrance, vandalism, 
theft, and similar violations of security. 

C. Temporary Enclosures: 
1. 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. 

2. Where cooling is needed and permanent enclosure is not complete, provide 
insulated temporary enclosures. Coordinate enclosure with ventilating and 
material drying or curing requirements to avoid dangerous conditions and 
effects. 
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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. 

c. Locate fire extinguishers where convenient and effective for their intended 
purpose; provide not less than one extinguisher on each floor. 

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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309 ATTACHMENTS 
A. Warning Sign: Requirements for Warning Sign. 

B. Department of Health - Illegal Dumping Notice. 

END OF SECTION 
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REQUIREMENTS FOR WARNING SIGN 

-Ic--I 

1'-4 

9 

140 HOLE (TYPICAL FOR 2) 

/ 	- u THICK LOITERS, 3/4" HIGH 

/ 

FOR YOUR SAFETY  

NO ENTRY 

1/2 RADIUS (TYPICAL) 	-I/4" THICK LETTERS, 1-1i2" HIGH 

1. General Requirements: Furnish all labor, materials and equipments necessary to 
construct and install warning signs as specified hereinafter. 

2. Materials 
a. Backing: Backing shall be 6061-T6 aluminum 0.032-inch minimum thick-

ness. 
b. Paint: Paint shall be satin finish, exterior grade or factory baked enamel 

or a combination thereof. 
3. Colors: Signs shall have white background. Remaining items shall be similar to 

Rust-Oleum Federal Safety Red. 
4. Requirements for Warning Sign: Message configuration and dimensions shall be 

in accordance with the attached illustration. 
5. Installation 

a. Signs shall be located at 50-foot intervals around roped off work area or 
at all entrances in the case of interior work. 

b. Signs shall be attached to the rope barrier, rope barrier supports, individ-
ual sign supports or buildings. Do not use nails to attach signs to build-
ing(s). 

6. Clean-up: Remove all signs upon completion of project. Repair any damages 
caused by sign mounting and removal. 
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DEPARTMENT OF HEALTH 
ILLEGAL DUMPING NOTICE 

The law requires you to dispose solid waste 
only at recycling or disposal facilities 

permitted by the Department of Health. 

"Solid waste" includes municipal refuse, con- 
struction and demolition waste, household 
waste, tires, car batteries, derelict vehicles, 

green wastes, furniture, and appliances. 

Illegal dumping of solid waste 
or allowing illegal disposal of solid waste on 

your property even if contractual or other ar- 
rangements are made could subject you to 

fines from $10,000 to $25,000 per occurrence 
and could lead to felony prosecution 

in accordance with Chapter 342H, HRS. 

Contact the Department of Health, 
Solid Waste Section at 586-4226 

to report illegal dumping activities 
or if you have further questions. 
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SECTION 01524 - CONSTRUCTION WASTE MANAGEMENT 

PART I - 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 01500 - TEMPORARY FACILITIES AND CONTROLS for 

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

2. SECTION 02070 - SELECTIVE DEMOLITION for disposition of waste 
resulting from partial demolition of buildings, structures, and site 
improvements and for disposition of hazardous waste. 

3. SECTION 02230 - SITE CLEARING for disposition of waste resulting from 
site clearing and removal of above- and below-grade improvements. 

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. 
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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. 

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.qov/dbedt/erticwmg/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. 

Plywood and oriented strand board. 

j. Wood paneling. 

k. Wood trim. 

I. Structural and miscellaneous steel. 
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m. Rough hardware. 

n. Roofing. 

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. 

if. Sprinklers. 

gg. Mechanical equipment. 

hh. Refrigerants. 

ii. Electrical conduit. 

jj. Copper wiring. 

kk. Lighting fixtures. 

II. Lamps. 
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mm. Ballasts. 

nn. Electrical devices. 

00. 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. 

I. 	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 Table 2 of Appendix A): 
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 Appendix A Table 2 WASTE REDUCTION WORK 
PLAN. Also include an actual Cost/Revenue analysis to be compared with the 
projected Cost/Revenue analysis of the Waste Management Plan (See 
Appendix A Table 3). 

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. 

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. 

YOUTH CHALLENGE ACADEMY (YCA) 
BUILDING 621 RENOVATION - PHASE 2 	 Construction Waste Management 
KEAUKAHA MILITARY RESERVATION, HILO, HAWAII 	 01524-5 



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. 

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 01310- 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. 

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 Appendix A 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 Table 1 of Appendix A. Indicate anticipated types 
and quantities of demolition, site-clearing, and construction waste generated by 
the Work. Include estimated quantities and assumptions for estimates. 
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D. Waste Reduction Work Plan: Fill out the estimated quantities in Table 2 of 
Appendix A. 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. 

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 Table 3 of Appendix A. 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. 
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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 Appendix A. 

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 
other items as required to implement waste management plan during the entire 
duration of the Contract. 
1. Comply with SECTION 01500 - 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. 
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2. Comply with SECTION 01500 - 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. 

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. 
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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. 

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. 

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. 

0. 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. 

3. Prior to project start provide HIARNG-ENV and the COR/Project Manager an 
estimate of the maximum amount of hazardous waste, universal waster, and 
other regulated waste (e.g., asbestos, lead paint chips, fluorescent lamps, 
PCB ballasts) expected to be generated per month, and the total amount 
anticipated to be stored on-site at any given time. Provide Monthly Waste 
Generation Reports to HIARNG-ENV and the COR/Project Manager by the 
5th of the month after the end of the month being reported. (See Appendix A, 
MONTHLY WASTE GENERATION REPORT.) 
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4. Prior to project start and within 30 days of completion of the project, submit to 
HIARNG-ENV a Hazardous Material Inventory Log of chemical products to be 
used in the project, and provide an update no later than 31 January of each 
calendar year. (See Appendix A, HAZARDOUS MATERIAL INVENTORY 
LOG.) 

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. 

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 02300 - 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 02300 - 
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 
02300 - EARTHWORK for use as satisfactory soil for fill or subbase. 

2. Clean and stack undamaged, whole masonry units on wood pallets. 
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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. Site-Clearing Wastes: Chip brush, branches, and trees on-site. 

C. Wood Materials: 
1. Untreated Clean Cut-Offs of Lumber: Grind or chip into small pieces. 

2. Untreated Clean Sawdust: Bag sawdust that does not contain painted or 
treated wood. 

D. 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. 

END OF SECTION 
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APPENDIX A 
 

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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SECTION 01700 - EXECUTION REQUIREMENTS 

PART I - 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 01770 - 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 Contact 
Person listed in the SPECIAL CONDITIONS and the Project Manager. Unless a 
longer notification period is required elsewhere in the Contract Documents, notify 
the Project Manager and HIARNG at least 20 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. 

2. Do not start trenching or start similar operations until reasonable and 
appropriate precautions to protect the utilities are taken. 
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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. 

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. 
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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. 

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. 
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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. 

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. 
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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 SPILLAGE 
A. Post emergency contact sign indicating the name and phone number for the 

government COR/Project Manager, the Contractor emergency contact, police/fire 
department 911, and HIARNG ENV 672-1013. 

B. Report spills immediately to the COR and HIARNG-ENV and complete the 
HIARNG Spill Incident Report Form as required. (See attached HIARNG SPILL 
INCIDENT REPORT FORM.) Immediately clean up all spills in accordance with 
Federal and State guidelines and to the satisfaction of HIARNG-ENV. 

C. Maintain adequate spill supplies commensurate with the potential for spills. 

D. Accomplish all regulatory verbal and written notifications to the State Emergency 
Response Commission, Local Emergency Planning Committee (LEPC), National 
Response Center (NRC), Environmental Protection Agency (EPA), as applicable, 
and provide HIARNG-ENV copies of all spill reports submitted. 

3.10 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. 

3.11 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. 

B. Comply with manufacturer's written instructions to provide proper temperature 
and relative humidity conditions. 

3.12 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. 
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D. Repair defective components that do not operate properly. Remove and replace 
operating components that cannot be repaired. 

E. Remove and replace chipped, scratched, and broken glass or reflective surfaces. 

END OF SECTION 
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Apr 2013 

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)

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: 
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SECTION 01715 - EXISTING CONDITIONS - ASBESTOS I LEAD I 
HAZARDOUS MATERIAL SURVEY 

PART I - GENERAL 

1.01 SUMMARY 
A. This section includes the results of the State's survey for hazardous materials and 

is provided for the Contractor's information. 

B. Related Sections include the following: 
1. SECTION 13281 - ASBESTOS for requirements of all work which disturbs 

ACBM. Also, refer to the drawings. 

2. SECTION 13282 - LEAD AND ARSENIC IN CONSTRUCTION for 
requirements of all work which disturbs LCP, LBP, and Arsenic. Also, refer to 
the drawings. 

3. SECTION 13286 - HANDLING OF LIGHTING BALLASTS AND LAMPS 
CONTAINING PCBS AND MERCURY for requirements of all work which 
disturbs lighting systems. Also refer to the drawings. 

1.02 ASBESTOS 
A. The structure or structures to be renovated or modified under this contract were 

surveyed for the presence of asbestos containing building materials (ACBM), 
using AHERA requirements. A copy of the initial survey report, as well as any 
subsequent supplemental survey report(s) if performed, are included in this 
Section. 
1. The report(s) are included, even when no ACBM was found, for the 

Contractor's information. Contractor may perform further surveys at its own 
expense, if ACBM not shown in the report(s) is suspected in the areas of the 
building(s) in which work will be performed. If ACBM is found, notify the Project 
Manager immediately. The State will reimburse the Contractor for the testing 
cost if ACBM is found. 

2. If there is ACBM outside of the areas in which work will be performed, this 
ACBM shall not be disturbed in any way. 

B. If applicable, notify employees, Subcontractors and all other persons engaged on 
the project of the presence of asbestos in the existing buildings in accordance with 
the requirements of Chapter 110, Article 12-110-2 (f) (1) (B) of the Occupational 
Safety and Health Standards, State of Hawaii. 

C. In the event that work is required in any building or buildings on the site other than 
the one(s) designated within this project scope, request copies of the asbestos 
survey report(s) for such building(s) from the Project Manager. Based on the 
information contained in the additional survey(s), notify affected personnel per 
paragraph 1.02 B. 

1.03 LEAD AND ARSENIC 
A. Inform employees, Subcontractors and all other persons engaged in the project 

that lead containing paints (LCP), lead based paints (LBP), and arsenic containing 
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materials are present in the existing building(s) and at the job site. Follow the 
requirements of Title 12 (Department of Labor and Industrial Relations), Subtitle 8 
(Division of Occupational Safety and Health), Chapter 148 (Lead Exposure in 
Construction), and Chapter 202 (Inorganic Arsenic) Hawaii Administrative Rules. 

B. Review the attached lead and arsenic testing data which identify locations LCP, 
LBP and arsenic was found. Lead and arsenic testing was for design purposes 
only, and the results do not satisfy any of the requirements of Chapter 12-148. 

1.04 LIGHTING 
A. Inform employees, Subcontractors and all other persons engaged in the project 

that lighting systems may contain PCBs and mercury which are present in the 
existing building(s) and at the job site. 

PART 2 - PRODUCTS (Not Used) 

PART 3- EXECUTION 

3.01 SURVEY 
A. Masa Fujioka and Associates (MFA) has conducted two (2) limited hazardous 

materials surveys to identify potentially hazardous materials that are expected to 
be disturbed during renovation activities. One survey was conducted on the 
HIARNG portion of Building 621 and the other on the YCA portion of Building 621. 
The results of MFA's surveys are contained in the reports: 
1. REPORT OF FINDINGS, HAZARDOUS MATERIALS TESTING SERVICES, 

Project Numbers: Federal: 15130007; State: CA-1212-C, Keaukaha Military 
Reservation, Building 621, Hawaii Army National Guard (HIARNG) (Phase 1), 
1046 Leilani Street, Hilo, Hawaii Island, Hawaii, 34 pages, dated January 23, 
2013. 

2. REPORT OF FINDINGS, HAZARDOUS MATERIALS TESTING SERVICES, 
Project Numbers: Federal: 15130007; State: CA-1212-C, Keaukaha Military 
Reservation, Building 621, Hawaii Youth Challenge Academy (YCA) (Phase 
2-3), 1046 Leilani Street, Hilo, Hawaii Island, Hawaii, 34 pages, dated January 
25, 2013. 

END OF SECTION 
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REPORT OF FINDINGS 
HAZARDOUS MATERIALS TESTING SERVICES 

Project Numbers: Federal: 15130007; State: CA-1212-C 
Keaukaha Military Reservation, Building 621 

Hawaii Army National Guard (HIARNG) (Phase 1) 
1046 Leilani Street, Hilo, Hawaii Island, Hawaii 

January 23, 2013 

MASA FUJIOKA & ASSOCIATES 
Job Number 12062-051 
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MASA FUJIOKA & ASSOCIATES 
Environmental • Geotechnical • Hydrogeological Consultants 

98-021 Kamehameha Highway, Suite 337 • Aiea, Hawaii  96701-4914 
Telephone: (808) 484-5366 • Facsimile: (808) 484-0007 

 

 

 January 23, 2013 

 MFA Job No. 12062-051 

Architects Hawaii, Ltd.  
Pacific Guardian Center, Makai Tower 
733 Bishop Street, Suite 3100 
Honolulu, Hawaii  96813 

Attention:   Mr. Lloyd T. Arakaki 

Subject: Report of Findings 
  Hazardous Materials Testing Services 
  Project Numbers: Federal: 15130007; State: CA-1212-C 
  Keaukaha Military Reservation, Building 621 
  Hawaii Army National Guard (HIARNG) (Phase 1) 
  1046 Leilani Street, Hilo, Hawaii Island, Hawaii    

Dear Mr. Arakaki: 

Masa Fujioka & Associates (MFA) has performed sampling for hazardous 
materials at the above-referenced site. MFA collected bulk building material samples and 
paint chip samples in areas we understood will be affected by the planned project. The 
results are contained in this report. It has been a pleasure performing this service for you. 
Please contact the undersigned at 484-5366 or dmaier@masafujioka.com if you have any 
questions regarding this report. 

Respectfully submitted, 

MASA FUJIOKA & ASSOCIATES 
A Professional Partnership 

David J. Maier 
Hazardous Materials Project Designer 
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Hazardous Materials Testing Services 1 MFA Project No. 12062-051 
KMR B621 HIARNG, Hilo, HI  January 23, 2013 

REPORT OF FINDINGS 
HAZARDOUS MATERIALS TESTING SERVICES 

Project Numbers: Federal: 15130007; State: CA-1212-C 
Keaukaha Military Reservation, Building 621 

Hawaii Army National Guard (HIARNG) (Phase 1) 
1046 Leilani Street, Hilo, Hawaii Island, Hawaii 

1.0 INTRODUCTION 
1.1 Scope of Work 

Masa Fujioka and Associates (MFA) was retained by Architects Hawaii, Ltd. to 
perform sampling and testing services at the above-referenced project site. Our scope of work 
included conducting a visual survey and sampling of materials at the Hawaii Army National 
Guard (HIARNG) portion of Building 621 where components and materials are expected to 
be disturbed. MFA sampled materials for the presence of asbestos, arsenic, and lead (in 
paint). Building lighting systems were visually checked to evaluate the potential presence of 
polychlorinated biphenyls (PCBs) and mercury.   

It should be noted that Rooms 12-16, 22, 23, 27-29, 32-34, and 36 were not accessible 
at the time of our initial visit. During a subsequent visit on January 8, 2013, MFA observed 
Rooms 27 and 28. No new representative materials were observed in these rooms.  

1.2 MFA Personnel 
Mr. David Maier visited the site and collected bulk building material samples on 

October 12, 2012. Mr. Maier is an Asbestos Hazard Emergency Response Act (AHERA)-
accredited Asbestos Inspector and Asbestos Project Designer certified in the State of Hawaii 
in accordance with Hawaii Administrative Rules (HAR) Title 11, Chapter 504, Asbestos 
Abatement Certification Program (DOH card: HIASB-2548). Mr. Maier is also certified by 
the State of Hawaii as a Lead Inspector and Lead Risk Assessor in accordance with Chapter 
11-41 HAR and the Toxic Substance Control Act (TSCA) Section 402 (a)(2) (DOH card: 
PB-0240).

2.0 ANALYTICAL METHODS 
2.1 Asbestos 

Twenty-seven (27) bulk samples from nine (9) homogeneous suspect materials were 
collected in areas that we were told would be affected by the proposed project. Samples were 
obtained with the intent to be representative of materials a contractor may encounter during 
this work. Samples were submitted to NVL Laboratories, Inc. (NVL) for analysis. The 
following is a summary of the survey and sampling process: 
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Hazardous Materials Testing Services 2 MFA Project No. 12062-051 
KMR B621 HIARNG, Hilo, HI  January 23, 2013 

Review existing drawings 
Conduct walk-through to corroborate drawings with existing conditions 
Assess materials to be sampled 
Delineate homogeneous sampling areas and develop a sampling plan 
Record material/sample information onto field log 
Obtain samples 

NVL is a National Voluntary Laboratory Accreditation Program (NVLAP)-accredited 
laboratory. Their accreditation number is 102063-0 for "Bulk Asbestos Fiber Analysis."  
Their office is located at 4708 Aurora Avenue North, Seattle, Washington, 98103. 

The samples were analyzed using polarized light microscopy (PLM) with dispersion 
staining according to U. S. Environmental Protection Agency (EPA) Method 600/M4-82-
020. Appropriate chain-of-custody procedures were followed in submitting the samples to the 
laboratory.

2.2 Lead 
Eight (8) paint chip samples were collected in areas that we were told would be 

affected by the proposed project. Samples were obtained with the intent to be representative 
of materials a contractor may encounter during this work. Testing combinations were 
selected by observing building component and substrate. Samples were submitted to NVL for 
total lead analysis. The following is a summary of the survey and sampling process: 

Review existing drawings 
Conduct walk-through to corroborate drawings with existing conditions 
Assess surfaces to be sampled 
Delineate functional spaces, components, substrates and surface colors to develop 
a sampling plan 
Record material/sample information onto field log 
Obtain samples  

The samples were analyzed using Flame Atomic Absorption Spectrophotometry, EPA 
Method SW 846-3051/7000B. NVL currently participates in the Environmental Lead 
Laboratory Accreditation Program (ELLAP). The ELLAP is administered by the American 
Industrial Hygiene Association (AIHA) in cooperation with the Centers for Disease Control 
and Prevention (CDC), National Institute for Occupational Safety and Health (NIOSH), and 
EPA. Their AIHA-ELLAP accreditation number is 101861. Appropriate chain-of-custody 
procedures were followed in submitting the samples to the laboratory. 

2.3 Lighting 
MFA observed lighting systems throughout the spaces. Representative lighting 

ballasts were checked for the presence of “No PCB” labels to assess their PCB status. 
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2.4 Arsenic 
Two (2) samples of canec-type materials were collected for suspect arsenic content 

from ceiling panels. Canec was manufactured up until the early 1960s from sugar cane fiber, 
and was commonly treated with arsenic to protect the material against possible termite 
damage. 

The three samples were submitted to NVL for analysis of total arsenic. The sample 
was analyzed using EPA Method SW 846-3051/6010. Appropriate chain-of-custody 
procedures were followed in submitting the samples to the laboratory. 

3.0 SURVEY RESULTS
3.1 Asbestos

Occupational Safety and Health Administration (OSHA) and the EPA define 
asbestos-containing materials (ACM) as a material containing more than one percent (1%) 
asbestos. ACM can be divided into three categories; surfacing, thermal system insulation 
(TSI), and miscellaneous. Surfacing materials refer to materials that are sprayed, troweled-
on, or otherwise applied to surfaces. TSI refers to material applied to pipes, boilers, 
breeching, tanks, ducts, or other structural components designed to prevent heat loss or gain. 
Miscellaneous materials include other components such as floor and ceiling tiles, 
construction mastics, and roofing products. 

Table 1 summarizes the sample number, location, description and analytical results 
for the samples collected by MFA. Figure 1, Sampling Plan, depicts approximate sample 
locations. Appendix A contains the analytical reports prepared by NVL.

Laboratory analysis has shown that none of the homogenous sample sets contain 
asbestos.

Table 1.  Summary of Asbestos Sample Results 

SAMPLE
NO. DESCRIPTION LOCATION FRIABILITY CATEGORY RESULTS 

A1-A3
Ceiling panel 

(no mastic 
found)

B621, Room 10 Friable Miscellaneous ND1

A4-A6 Carpet mastic B621, Room 11 Friable Miscellaneous ND 
A7-A9 Floor tile B621, Room 35 Non-Friable Miscellaneous ND 
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A10-A12

Window
caulking @ 
frame and 

concrete wall 

B621, Room 10 
exterior Non-Friable Miscellaneous ND 

A13-A15

Window
caulking @ 

glass pane and 
frame 

B621, Room 10 
exterior Non-Friable Miscellaneous ND 

A16-A18

Window
caulking @ 

glass pane and 
metal frame 

B621, Room 20 
interior Non-Friable Miscellaneous ND 

A19-A21

Window
caulking @ 

glass pane and 
metal frame 

B621, Room 11 
interior Non-Friable Miscellaneous ND 

A22-A24
Roofing

(shingle and 
felt)

B621, Walkway Non-Friable Miscellaneous ND 

A25-A27
Ceiling panel 
(perforated

square)
B621, Room 40 Friable Miscellaneous ND 

Samples listed in bold indicate asbestos-containing material
ND1 = None Detected 

3.2 Lead
According to the U.S. Department of Housing and Urban Development (HUD) 

painted surfaces containing 0.5 percent (%) or greater are considered “lead-based” and 
painted surfaces that contain measurable lead below 0.5% are known as “lead-containing.” 
Materials containing any measureable lead require special handling and disposal 
considerations when disturbed or removed.

Table 2 summarizes the sample number, description, location, and analytical results 
(reported in percent) obtained from the laboratory. Figure 1, Sampling Plan, depicts 
approximate sample locations. Appendix B contains the analytical reports prepared by NVL.

 Laboratory analysis has shown that three (3) of the representative surfaces sampled 
contained lead greater or equal to 0.5% and are therefore considered lead-based. Three (3) of 
the representative surfaces sampled contained measurable lead above the laboratory’s 
detection limit but below the 0.5% threshold and are therefore considered lead-containing.
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Table 2.  Summary of Paint Chip Sample Results 
 
SAMPLE

NO. COLOR SUBSTRATE COMPONENT LOCATION RESULTS (%) 

L1 White Canec Ceiling Panel B621, Room 10 0.0950 

L2 White Concrete Wall B621, Room 11 ND1 (<0.0085)

L3 White Concrete Wall B621, Room 35 0.0850 

L4 White Metal Window
frame B621, Room 20 4.5000 

L5 ‘Pink’ Metal Window
frame B621, Room 11 3.6000 

L6 Brown Metal Window
frame

B621, Room 12 
exterior 12.0000 

L7 Tan Metal Flashing B621, at Walkway roof ND (<0.0250)

L8 White Wood Ceiling B621, Men’s restroom 0.1700 

Samples listed in bold indicate lead-based paint. 
ND1 = Analyte was not detected at a concentration above the laboratory reporting limit (shown in brackets, 
given in percent). 

3.3 Lighting 
MFA observed various lighting systems throughout the spaces. Representative 

lighting ballasts were examined and no “No PCBs” labels were found; therefore, lighting 
ballasts encountered must be assumed to contain polychlorinated biphenyls (PCBs). 
Associated lamps must be assumed to contain mercury. 

3.4 Arsenic 
Canec-type material obtained from ceiling panels were submitted to NVL to identify 

total arsenic content. Appendix C contains the analytical report prepared by NVL. The 
laboratory has reported the total arsenic content as follows in the two samples:  

As1 – White ceiling panel (rectangle), B621, Room10 (2800 mg/kg) 
As2 – White ceiling panel (perforated square), B621, Room 40 (2500 mg/kg) 
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4.0 RECOMMENDATIONS 
4.1 Asbestos 

Asbestos has not been identified in the homogenous sample sets obtained by MFA.  

Should the scope of the planned project change or if hidden materials are encountered 
during the renovations which have not been previously characterized, suspect materials 
should be assumed to contain asbestos unless testing proves otherwise. 

Where suspect or confirmed ACM is encountered, a qualified asbestos abatement 
contractor possessing a valid C-19 license should be retained to remove any ACM that will 
be affected before demolition or renovation operations begin that could disturb the material. 
Contractors that remove disturb, or dispose ACM must comply with all current federal and 
state regulations and contract specifications.

Specifically, when complying with the National Emission Standards for Hazardous 
Air Pollutants (NESHAP) requirements for asbestos, characterization of the material shall be 
followed inline with these standards. In general, these requirements include the removal and 
proper disposal of “Regulated Asbestos-Containing Material (RACM).” RACM is defined as 
friable asbestos material; Category I non-friable ACM that has become friable; Category I 
non-friable ACM that will be or has been subjected to sanding, grinding, cutting, or abrading; 
or Category II non-friable ACM that has a high probability of becoming or has become 
crumbled, pulverized, or reduced to powder by the forces expected to act on the material in 
the course of demolition or renovation operations.   

When non-friable ACM is subjected to intense mechanical forces, such as those 
encountered during demolition or renovation, it can be crumbled, pulverized, or reduced to 
powder, and thereby release asbestos fibers. When non-friable materials are damaged or are 
likely to become damaged during such activities, they must be handled in accordance with 
the Asbestos NESHAP.  Friable ACM must always be handled in accordance with the 
Asbestos NESHAP. 

There are also notification requirements when certain quantities of RACM will be 
abated. These quantities include amounts greater than or equal to 160 square feet of RACM 
on facility components, 260 linear feet on pipes, or 35 cubic feet or more on facility 
components.  

 
YOUTH CHALLENGE ACADEMY (YCA) 
BUILDING 621 RENOVATION - PHASE 2 
KEAUKAHA MILITARY RESERVATION, HILO, HAWAII

 
Report of Findings, Hazardous Materials 

Testing Services (Phase 1) 
01715 (Attachment)    Page 10 of 34



MASA FUJIOKA & ASSOCIATES 
Environmental • Geotechnical • Hydrogeological Consultants 

 
 

 
 
  
Hazardous Materials Testing Services 7 MFA Project No. 12062-051 
KMR B621 HIARNG, Hilo, HI  January 23, 2013 

4.2 Lead 
Lead-based surfaces/paints have been identified in MFA’s survey in the following 

samples: 

Sample L4, White metal window frame, B621, Room 20 (4.5000%) 
Sample L5, ‘Pink’ metal window frame, B621, Room 11 (3.6000%) 
Sample L6, Brown metal window frame, B621, Room 12 exterior (12.0000%)   

Lead-containing surfaces/paints have been identified in MFA’s survey in the 
following samples: 

Sample L1, White canec ceiling panel, B621, Room 10 (0.0950%) 
Sample L3, White concrete wall, B621, Room 35 (0.0850%) 
Sample L8, White wood ceiling, B621 Men’s restroom (0.1700%) 

Although the lead content of any painted/coated surface can vary from area to area, 
those surfaces encountered by the Contractor that appear homogeneous with the surfaces 
described in Table 2 should be evaluated with discretion as they may contain comparable 
amounts of lead. 

Should the scope of the renovations change or if hidden surfaces are encountered 
during the project, suspect materials that have not been tested should be assumed to contain 
measurable lead unless testing proves otherwise.

During all construction work where an employee may be occupationally exposed to 
lead or where lead-containing surfaces are expected to be disturbed or disposed, contractors 
must comply with all current federal and state regulations, and contract specifications. All 
work related to construction, including renovations, demolitions, painting and decorating, is 
included. Under current regulations, construction includes, but is not limited to: 

demolition or salvage of structures where lead or materials containing lead are 
present;
removal or encapsulation of materials containing lead; 
transportation, disposal, storage, or containment of lead or materials containing 
lead on the site or location at which construction activities are performed. 

Additionally, a Toxicity Characteristic Leaching Procedure (TCLP) lead analysis may 
be required to characterize projected waste streams prior to disposal.  
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4.3 Lighting 
Contractors should visually inspect all light fixtures to determine the proper disposal 

method.  Ballasts manufactured since 1979 that do not contain PCBs are usually labeled with 
a sticker to that effect.  Ballasts that do not have the sticker should be segregated and treated 
as if they do contain PCBs for proper disposal.  If PCB ballasts have been punctured or are 
leaking, they must be handled and disposed of properly. Where ballasts are handled and/or 
disposed in any way, the Contractor must comply with all current federal and state 
regulations, and contract specifications, including the disposal requirements for fluorescent 
light ballasts from the TSCA when disposing of any lighting ballast.   

Lamps in the lighting standards found in the buildings surveyed may fall under the 
category of “Universal Waste.” Examples of common universal waste electric lamps include, 
but are not limited to, fluorescent, high intensity discharge, neon, mercury vapor, high 
pressure sodium, and metal halide lamps. The Contractor is responsible for characterizing 
which type of lamp will be demolished as part of the subject project. 

Contractors must collect, properly handle, and dispose of universal waste in 
accordance with all current federal and state regulations, and contract specifications, 
including EPA 40 CFR 273, Standards for Universal Waste Management. The provisions 
found in EPA 40 CFR 260-268 may also apply.

4.4 Arsenic 
Laboratory analysis of the canec ceiling panel samples are as follows:

As1 – White ceiling panel (rectangle), B621, Room10 (2800 mg/kg) 
As2 – White ceiling panel (perforated square), B621, Room 40 (2500 mg/kg) 

Based on the laboratory results, the disturbance of these panels could result in an 
arsenic dust hazard. 

Should the scope of the renovations change or if hidden materials are encountered 
during the project, suspect materials that have not been tested should be assumed to contain 
measurable arsenic unless testing proves otherwise. 

Where the Contractor encounters materials containing arsenic, the provisions, 
including but not limited to those, found in OSHA 29 CFR 1910.1018, 29 CFR 1910 & 1926 
Subpart Z, Toxic and Hazardous Substances and HIOSH 12-202 Health Standards, Toxic 
Materials and Harmful Physical Agents, shall be followed. These regulations apply to all 
construction work where an employee may be occupationally exposed to arsenic. Contractors 
who disturb arsenic-containing building materials must comply with all applicable federal 
and state regulations, and contract specifications to manage arsenic-containing materials in 
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such a way that does not result in worker or public exposure of arsenic-contaminated dust or 
debris.

With respect to disposal of such materials, a regulatory exclusion for arsenically 
treated wood products exists under federal hazardous waste regulations, but the material 
should be disposed of appropriately and in accordance with any additional requirements a 
State-licensed landfill may impose. 

5.0 LIMITATIONS 
The findings presented in this report are professional opinions based solely upon 

visual observations of the site and the results of sampling and analysis. This report is 
intended exclusively for the purpose outlined herein and at the site location and project 
indicated. This investigation may not be appropriate to satisfy the needs of other users, and 
any use or re-use of this document or the findings, conclusions, or recommendations 
presented herein is at the sole risk of said user. 

Masa Fujioka & Associates' services are normally performed, within the limits 
prescribed by its clients, with the usual thoroughness and competence of the consulting 
profession, in accordance with the standard for professional services at the time those 
services are rendered. No warranty or representation, expressed or implied, is included or 
intended in its proposals, contracts, or reports. Opinions and recommendations presented 
herein apply to site conditions existing at the time of our investigation and those reasonably 
foreseeable; they cannot necessarily apply to site changes of which this office was not aware.  

Additional ACM, LBP, or other types of hazardous materials could be present in 
areas not accessible or not shown to MFA at the time of our site visit.  
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Analytical Report – Asbestos  
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Analytical Report – Lead 
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Analytical Report – Arsenic 
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MASA FUJIOKA & ASSOCIATES 
Environmental • Geotechnical • Hydrogeological Consultants 

98-021 Kamehameha Highway, Suite 337 • Aiea, Hawaii  96701-4914 
Telephone: (808) 484-5366 • Facsimile: (808) 484-0007 

 

 

 January 25, 2013 

 MFA Job No. 12062-057 

Architects Hawaii, Ltd.  
Pacific Guardian Center, Makai Tower 
733 Bishop Street, Suite 3100 
Honolulu, Hawaii  96813 

Attention:   Mr. Lloyd T. Arakaki 

Subject: Report of Findings 
  Hazardous Materials Testing Services 
  Project Numbers: Federal: 15130007; State: CA-1212-C 
  Keaukaha Military Reservation, Building 621 
  Hawaii Youth Challenge Academy (YCA) (Phase 2-3) 
  1046 Leilani Street, Hilo, Hawaii Island, Hawaii    

Dear Mr. Arakaki: 

Masa Fujioka & Associates (MFA) has performed sampling for hazardous 
materials at the above-referenced site. MFA collected bulk building material samples and 
paint chip samples in areas we understood will be affected by the planned project. The 
results are contained in this report. It has been a pleasure performing this service for you. 
Please contact the undersigned at 484-5366 or dmaier@masafujioka.com if you have any 
questions regarding this report. 

Respectfully submitted, 

MASA FUJIOKA & ASSOCIATES 
A Professional Partnership 

David J. Maier 
Hazardous Materials Project Designer 
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LIST OF ACRONYMS

AAS  Atomic Absorption Spectroscopy 
ACM  Asbestos-Containing Material  
AHERA Asbestos Hazard Emergency Response Act 
AIHA  American Industrial Hygiene Association 
CDC  Centers for Disease Control and Prevention 
CFR  Code of Federal Regulations 
DOH  Hawaii State Department of Health 
EAL  Environmental Action Level 
EHE  Environmental Hazard Evaluation 
ELLAP Environmental Lead Laboratory Accreditation Program 
EPA  U.S. Environmental Protection Agency 
HAR  Hawaii Administrative Rules 
HEER  Hazard Evaluation and Emergency Response 
HIOSH Hawaii Occupational Safety and Health 
HUD  U.S. Department of Housing and Urban Development 
LBP  Lead-Based Paint 
LCP  Lead-Containing Paint 
MFA  Masa Fujioka and Associates 
ND  Not detected 
NESHAP National Emission Standards for Hazardous Air Pollutants 
NIOSH National Institute for Occupational Safety and Health 
NVL  NVL Laboratories, Inc. 
NVLAP National Voluntary Laboratory Accreditation Program 
OSHA  Occupational Safety and Health Administration 
PCBs  Polychlorinated Biphenyls 
PLM  Polarized Light Microscopy 
PPE  Personal Protective Equipment 
RACM  Regulated Asbestos Containing Material 
TCLP  Toxicity Characteristic Leaching Procedure 
TSCA  Toxic Substance Control Act 
TSI  Thermal System Insulation 

 
YOUTH CHALLENGE ACADEMY (YCA) 
BUILDING 621 RENOVATION - PHASE 2 
KEAUKAHA MILITARY RESERVATION, HILO, HAWAII

 
Report of Findings, Hazardous Materials 

Testing Services (Phase 2-3) 
01715 (Attachment)    Page 4 of 34



MASA FUJIOKA & ASSOCIATES 
Environmental • Geotechnical • Hydrogeological Consultants 

 
 

 
 
  
Hazardous Materials Testing Services 1 MFA Project No. 12062-057 
KMR B621 YCA, Hilo, HI  January 25, 2013 

REPORT OF FINDINGS 
HAZARDOUS MATERIALS TESTING SERVICES 

Project Numbers: Federal: 15130007; State: CA-1212-C 
Keaukaha Military Reservation, Building 621 

Hawaii Youth Challenge Academy (YCA) (Phase 2-3) 
1046 Leilani Street, Hilo, Hawaii Island, Hawaii 

1.0 INTRODUCTION 
1.1 Scope of Work 

Masa Fujioka and Associates (MFA) was retained by Architects Hawaii, Ltd. to 
perform sampling and testing services at the above-referenced project site. Our scope of work 
included conducting a visual survey and sampling of materials at Hawaii Youth Challenge 
Academy (YCA) portion of Building 621 where components and materials are expected to be 
disturbed. MFA sampled materials for the presence of asbestos, arsenic, and lead (in paint). 
Building lighting systems were visually checked to evaluate the potential presence of 
polychlorinated biphenyls (PCBs) and mercury.   

It should be noted that Rooms 2, 4, and 5 were not accessible at the time of our visit. 

1.2 MFA Personnel 
Mr. David Maier visited the site and collected bulk building material samples on 

January 8, 2013. Mr. Maier is an Asbestos Hazard Emergency Response Act (AHERA)-
accredited Asbestos Inspector and Asbestos Project Designer certified in the State of Hawaii 
in accordance with Hawaii Administrative Rules (HAR) Title 11, Chapter 504, Asbestos 
Abatement Certification Program (DOH card: HIASB-2548). Mr. Maier is also certified by 
the State of Hawaii as a Lead Inspector and Lead Risk Assessor in accordance with Chapter 
11-41 HAR and the Toxic Substance Control Act (TSCA) Section 402 (a)(2) (DOH card: 
PB-0240).

2.0 ANALYTICAL METHODS 
2.1 Asbestos 

Thirty (30) bulk samples from ten (10) homogeneous suspect materials were collected 
in areas that we were told would be affected by the proposed project. Samples were obtained 
with the intent to be representative of materials a contractor may encounter during this work. 
Samples were submitted to NVL Laboratories, Inc. (NVL) for analysis. The following is a 
summary of the survey and sampling process: 

Review existing drawings 
Conduct walk-through to corroborate drawings with existing conditions 
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Assess materials to be sampled 
Delineate homogeneous sampling areas and develop a sampling plan 
Record material/sample information onto field log 
Obtain samples 

NVL is a National Voluntary Laboratory Accreditation Program (NVLAP)-accredited 
laboratory. Their accreditation number is 102063-0 for "Bulk Asbestos Fiber Analysis."  
Their office is located at 4708 Aurora Avenue North, Seattle, Washington, 98103. 

The samples were analyzed using polarized light microscopy (PLM) with dispersion 
staining according to U. S. Environmental Protection Agency (EPA) Method 600/M4-82-
020. Appropriate chain-of-custody procedures were followed in submitting the samples to the 
laboratory.

2.2 Lead 
Thirteen (13) paint chip samples were collected in areas that we were told would be 

affected by the proposed project. Samples were obtained with the intent to be representative 
of materials a contractor may encounter during this work. Testing combinations were 
selected by observing building component and substrate. Samples were submitted to NVL for 
total lead analysis. The following is a summary of the survey and sampling process: 

Review existing drawings 
Conduct walk-through to corroborate drawings with existing conditions 
Assess surfaces to be sampled 
Delineate functional spaces, components, substrates and surface colors to develop 
a sampling plan 
Record material/sample information onto field log 
Obtain samples  

The samples were analyzed using Flame Atomic Absorption Spectrophotometry, EPA 
Method SW 846-3051/7000B. NVL currently participates in the Environmental Lead 
Laboratory Accreditation Program (ELLAP). The ELLAP is administered by the American 
Industrial Hygiene Association (AIHA) in cooperation with the Centers for Disease Control 
and Prevention (CDC), National Institute for Occupational Safety and Health (NIOSH), and 
EPA. Their AIHA-ELLAP accreditation number is 101861. Appropriate chain-of-custody 
procedures were followed in submitting the samples to the laboratory. 

2.3 Lighting 
MFA observed lighting systems throughout the spaces. Representative lighting 

ballasts were checked for the presence of “No PCB” labels to assess their PCB status. 
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2.4 Arsenic 
Two (2) samples of canec-type materials were collected for suspect arsenic content 

from ceiling and wall panels. Canec was manufactured up until the early 1960s from sugar 
cane fiber, and was commonly treated with arsenic to protect the material against possible 
termite damage. 

The three samples were submitted to NVL for analysis of total arsenic. The sample 
was analyzed using EPA Method SW 846-3051/6010. Appropriate chain-of-custody 
procedures were followed in submitting the samples to the laboratory. 

3.0 SURVEY RESULTS
3.1 Asbestos

Occupational Safety and Health Administration (OSHA) and the EPA define 
asbestos-containing materials (ACM) as a material containing more than one percent (1%) 
asbestos. ACM can be divided into three categories; surfacing, thermal system insulation 
(TSI), and miscellaneous. Surfacing materials refer to materials that are sprayed, troweled-
on, or otherwise applied to surfaces. TSI refers to material applied to pipes, boilers, 
breeching, tanks, ducts, or other structural components designed to prevent heat loss or gain. 
Miscellaneous materials include other components such as floor and ceiling tiles, 
construction mastics, and roofing products. 

Table 1 summarizes the sample number, location, description and analytical results 
for the samples collected by MFA. Figure 1, Sampling Plan, depicts approximate sample 
locations. Appendix A contains the analytical reports prepared by NVL.

Laboratory analysis has shown that four of the homogenous sample sets contain 
asbestos.

Table 1.  Summary of Asbestos Sample Results 

SAMPLE
NO. DESCRIPTION LOCATION FRIABILITY CATEGORY RESULTS 

A1-A3 Green floor 
tile

B621, Rooms 
3,6,7,8,9 Non-Friable Miscellaneous 

6%
Chrysotile in 

green tile; 
4%

Chrysotile in 
black mastic 

A4-A6
Ceiling panel 

(no mastic 
found)

B621, Rooms 
3,6,7,8,9 Friable Miscellaneous ND1
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A7-A9
Carpet mastic 
(tan) on green 

floor tile 
B621, Room 9 Non-Friable Miscellaneous 

6%
Chrysotile in 

green tile; 
5%

Chrysotile in 
black mastic 
(no asbestos 
found in the 
tan carpet 

mastic) 

A10-A12 Canec-type 
wall panel B621, Room 3 Friable Miscellaneous ND 

A13-A15
Gyp board 
ceiling and 
wall system 

B621, Room 1 
(attached shed) Friable Miscellaneous ND 

A16-A18

Window
caulking @ 

glass pane and 
metal frame 

B621, Rooms 1-9 
exterior

Non-Friable
(may 

become
friable)

Miscellaneous 2%
Chrysotile

A19-A21

Window
caulking @ 
metal frame 
and concrete 

wall

B621, Rooms 1-9 
exterior

Non-Friable
(may 

become
friable)

Miscellaneous 3%
Chrysotile

A22-A24 Concrete floor 
joint compound B621, Gym 

Non-Friable
(may become 

friable)
Miscellaneous ND 

A25-A27 White floor tile B621, Room 46 
and 47 Non-Friable Miscellaneous ND 

A28-A30

Window
caulking @ 

glass pane and 
metal frame 

B621, Rooms 41-
47 interior 

Non-Friable
(may become 

friable)
Miscellaneous ND 

Samples listed in bold indicate asbestos-containing material
ND1 = None Detected 

3.2 Lead
According to the U.S. Department of Housing and Urban Development (HUD) 

painted surfaces containing 0.5 percent (%) or greater are considered “lead-based” and 
painted surfaces that contain measurable lead below 0.5% are known as “lead-containing.” 
Materials containing any measureable lead require special handling and disposal 
considerations when disturbed or removed.
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Table 2 summarizes the sample number, description, location, and analytical results 
(reported in percent) obtained from the laboratory. Figure 1, Sampling Plan, depicts 
approximate sample locations. Appendix B contains the analytical reports prepared by NVL.

 Laboratory analysis has shown that two (2) of the representative surfaces sampled 
contained lead greater or equal to 0.5% and are therefore considered lead-based. Seven (7) of 
the representative surfaces sampled contained measurable lead above the laboratory’s 
detection limit but below the 0.5% threshold and are therefore considered lead-containing.

Table 2.  Summary of Paint Chip Sample Results 
 
SAMPLE

NO. COLOR SUBSTRATE COMPONENT LOCATION RESULTS (%) 

L1 White Canec Ceiling Panel B621, Rooms 3,6,7,8,9 0.0830 

L2 White Brick Wall B621, All interior 0.0590 

L3 Green Wood Door / frame B621, Room 6 
(restroom) 0.0210 

L4 Brown Wood Door / frame B621, All 1.2000 

L5 Brown Metal Post B621, Exterior 1.4000 

L6 Brown Brick Column B621, Exterior 0.4000 

L7 Off-
white Brick Wall B621, Exterior 0.0190 

L8 White Gyp board Wall B621, Room 1 
(attached shed) ND1 (<0.0075)

L9 Off-
white Wood Wall B621, Room 1 

(attached shed) exterior ND (<0.0190)

L10 White Brick Wall B621, Room 46 and 47 ND (<0.0200)

L11 White Wood Divider Wall B621, Room 44 and 45 ND (<0.0180)

L12 Green Brick Wall B621, Room 42 0.0410 

L13 White Metal Column B621, Gym 0.2500 

Samples listed in bold indicate lead-based paint. 
ND1 = Analyte was not detected at a concentration above the laboratory reporting limit (shown in brackets, 
given in percent). 
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3.3 Lighting 
MFA observed various lighting systems throughout the spaces and representative 

lighting ballasts were examined. The ‘newer’ fixtures contained electronic ballasts and 
therefore do not contain PCBs. The ‘older’ fixtures contained the traditional (magnetic) 
ballast and the “No PCBs” labels were not found; therefore, certain lighting ballasts 
encountered must be assumed to contain polychlorinated biphenyls (PCBs). Associated 
lamps in all fixtures must be assumed to contain mercury. 

3.4 Arsenic 
Canec-type material obtained from ceiling and wall panels were submitted to NVL to 

identify total arsenic content. Appendix C contains the analytical report prepared by NVL. 
The laboratory has reported the total arsenic content as follows in the two samples:  

As1 – White ceiling panel, brown inner, B621, Rooms 3,6,7,8,9 (1800.0 mg/kg) 
As2 – White wall panel, brown inner, B621, Room 3 separator wall (350.0 
mg/kg)
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4.0 RECOMMENDATIONS 
4.1 Asbestos 

Asbestos has been identified in the following homogenous sample sets / materials 
obtained by MFA: 

Samples A1-A3 & A7-A9, Green floor tile with black mastic, B621 Rooms 
3,6,7,8,9 (6% Chrysotile in green tile and 4-5% Chrysotile in black mastic)                               
 ~3,670 SF (this assume that Rooms 2, 4, and 5, inaccessible at the time of our 
 visit, also contain the same tile) 
Samples A16-A18, Window caulking at glass pane and metal frame, B621, 
Rooms 1-9 exterior (2% Chrysotile)      
 ~800 LF 
Samples A19-A21, Window caulking at metal frame and concrete wall, B621, 
Rooms 1-9 exterior (3% Chrysotile)      
 ~400 LF 

Should the scope of the planned project change or if hidden materials are encountered 
during the renovations which have not been previously characterized, suspect materials 
should be assumed to contain asbestos unless testing proves otherwise. 

Where suspect or confirmed ACM is encountered, a qualified asbestos abatement 
contractor possessing a valid C-19 license should be retained to remove any ACM that will 
be affected before demolition or renovation operations begin that could disturb the material. 
Contractors that remove disturb, or dispose ACM must comply with all current federal and 
state regulations and contract specifications.

Specifically, when complying with the National Emission Standards for Hazardous 
Air Pollutants (NESHAP) requirements for asbestos, characterization of the material shall be 
followed inline with these standards. In general, these requirements include the removal and 
proper disposal of “Regulated Asbestos-Containing Material (RACM).” RACM is defined as 
friable asbestos material; Category I non-friable ACM that has become friable; Category I 
non-friable ACM that will be or has been subjected to sanding, grinding, cutting, or abrading; 
or Category II non-friable ACM that has a high probability of becoming or has become 
crumbled, pulverized, or reduced to powder by the forces expected to act on the material in 
the course of demolition or renovation operations.   

When non-friable ACM is subjected to intense mechanical forces, such as those 
encountered during demolition or renovation, it can be crumbled, pulverized, or reduced to 
powder, and thereby release asbestos fibers. When non-friable materials are damaged or are 
likely to become damaged during such activities, they must be handled in accordance with 
the Asbestos NESHAP.  Friable ACM must always be handled in accordance with the 
Asbestos NESHAP. 
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There are also notification requirements when certain quantities of RACM will be 
abated. These quantities include amounts greater than or equal to 160 square feet of RACM 
on facility components, 260 linear feet on pipes, or 35 cubic feet or more on facility 
components.  

4.2 Lead 
Lead-based surfaces/paints have been identified in MFA’s survey in the following 

samples: 

Sample L4, Brown wood door / frame, B621, All (1.2000%) 
Sample L5, Brown metal post, B621, Exterior (1.4000%) 

Lead-containing surfaces/paints have been identified in MFA’s survey in the 
following samples: 

Sample L1, White canec ceiling panel, B621, Rooms 3,6,7,8,9 (0.0830%) 
Sample L2, White brick wall, B621, All interior (0.0590%) 
Sample L3, Green wood door / frame, B621, Room 6 (restroom) (0.0210%) 
Sample L6, Brown brick column, B621, Exterior (0.4000%) 
Sample L7, Off-white brick wall, B621, Exterior (0.0190%) 
Sample L12, Green brick wall, B621, Room 42 (0.0410%) 
Sample L13, White metal column, B621, Gym (0.2500%) 

Although the lead content of any painted/coated surface can vary from area to area, 
those surfaces encountered by the Contractor that appear homogeneous with the surfaces 
described in Table 2 should be evaluated with discretion as they may contain comparable 
amounts of lead. 

Should the scope of the renovations change or if hidden surfaces are encountered 
during the project, suspect materials that have not been tested should be assumed to contain 
measurable lead unless testing proves otherwise.

During all construction work where an employee may be occupationally exposed to 
lead or where lead-containing surfaces are expected to be disturbed or disposed, contractors 
must comply with all current federal and state regulations, and contract specifications. All 
work related to construction, including renovations, demolitions, painting and decorating, is 
included. Under current regulations, construction includes, but is not limited to: 

demolition or salvage of structures where lead or materials containing lead are 
present;
removal or encapsulation of materials containing lead; 
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transportation, disposal, storage, or containment of lead or materials containing 
lead on the site or location at which construction activities are performed. 

Additionally, a Toxicity Characteristic Leaching Procedure (TCLP) lead analysis may 
be required to characterize projected waste streams prior to disposal.  

4.3 Lighting 
Contractors should visually inspect all light fixtures to determine the proper disposal 

method.  Ballasts manufactured since 1979 that do not contain PCBs are usually labeled with 
a sticker to that effect.  Ballasts that do not have the sticker should be segregated and treated 
as if they do contain PCBs for proper disposal.  If PCB ballasts have been punctured or are 
leaking, they must be handled and disposed of properly. Where ballasts are handled and/or 
disposed in any way, the Contractor must comply with all current federal and state 
regulations, and contract specifications, including the disposal requirements for fluorescent 
light ballasts from the TSCA when disposing of any lighting ballast.   

Lamps in the lighting standards found in the buildings surveyed may fall under the 
category of “Universal Waste.” Examples of common universal waste electric lamps include, 
but are not limited to, fluorescent, high intensity discharge, neon, mercury vapor, high 
pressure sodium, and metal halide lamps. The Contractor is responsible for characterizing 
which type of lamp will be demolished as part of the subject project. 

Contractors must collect, properly handle, and dispose of universal waste in 
accordance with all current federal and state regulations, and contract specifications, 
including EPA 40 CFR 273, Standards for Universal Waste Management. The provisions 
found in EPA 40 CFR 260-268 may also apply.

4.4 Arsenic 
Laboratory analysis of the canec panel samples are as follows:   

As1 – White ceiling panel, brown inner, B621, Rooms 3,6,7,8,9 (1800.0 mg/kg) 
As2 – White wall panel, brown inner, B621, Room 3 separator wall (350.0 
mg/kg)

Based on the laboratory results, the disturbance of these panels could result in an 
arsenic dust hazard. 

Should the scope of the renovations change or if hidden materials are encountered 
during the project, suspect materials that have not been tested should be assumed to contain 
measurable arsenic unless testing proves otherwise. 
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Where the Contractor encounters materials containing arsenic, the provisions, 
including but not limited to those, found in OSHA 29 CFR 1910.1018, 29 CFR 1910 & 1926 
Subpart Z, Toxic and Hazardous Substances and HIOSH 12-202 Health Standards, Toxic 
Materials and Harmful Physical Agents, shall be followed. These regulations apply to all 
construction work where an employee may be occupationally exposed to arsenic. Contractors 
who disturb arsenic-containing building materials must comply with all applicable federal 
and state regulations, and contract specifications to manage arsenic-containing materials in 
such a way that does not result in worker or public exposure of arsenic-contaminated dust or 
debris.

With respect to disposal of such materials, a regulatory exclusion for arsenically 
treated wood products exists under federal hazardous waste regulations, but the material 
should be disposed of appropriately and in accordance with any additional requirements a 
State-licensed landfill may impose. 

5.0 LIMITATIONS 
The findings presented in this report are professional opinions based solely upon 

visual observations of the site and the results of sampling and analysis. This report is 
intended exclusively for the purpose outlined herein and at the site location and project 
indicated. This investigation may not be appropriate to satisfy the needs of other users, and 
any use or re-use of this document or the findings, conclusions, or recommendations 
presented herein is at the sole risk of said user. 

Masa Fujioka & Associates' services are normally performed, within the limits 
prescribed by its clients, with the usual thoroughness and competence of the consulting 
profession, in accordance with the standard for professional services at the time those 
services are rendered. No warranty or representation, expressed or implied, is included or 
intended in its proposals, contracts, or reports. Opinions and recommendations presented 
herein apply to site conditions existing at the time of our investigation and those reasonably 
foreseeable; they cannot necessarily apply to site changes of which this office was not aware.  

Additional ACM, LBP, or other types of hazardous materials could be present in 
areas not accessible or not shown to MFA at the time of our site visit.  
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Analytical Report – Asbestos  
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SECTION 01770 - CLOSEOUT PROCEDURES 

PART I - 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 01322 WEB BASED CONSTRUCTION MANAGEMENT for use 

of the StateWebCM for electronic submittals. 

2. SECTION 01700 - 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. 

14. Coordinate/provide documentation for Hawaii Energy Rebate submission by 
the State. 

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 (mylar or 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 mylar or 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. 

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] 
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6. Revise the Drawing Index and label the set "FIELD POSTED RECORD 
DRAWINGS". Include the label "A COMPLETE SET CONTAINS 1 
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. 

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. 
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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. 

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. 
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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. 
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. 
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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. 

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. 

YOUTH CHALLENGE ACADEMY (YCA) 
BUILDING 621 RENOVATION - PHASE 2 	 Closeout Procedures 
KEAUKAHA MILITARY RESERVATION, HILO, HAWAII 	 01770-8 



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. Sweep concrete floors broom clean in unoccupied spaces. 

8. Vacuum carpet and similar soft surfaces, removing debris and excess nap; 
shampoo if visible soil or stains remain. 

9. Clean transparent materials, including mirrors and glass in doors and 
windows. Remove glazing compounds and other noticeable, 
vision-obscuring materials. Replace chipped or broken glass and other 
damaged transparent materials. Polish mirrors and glass surfaces, taking 
care not to scratch surfaces. 

10. Remove labels that are not permanent. 

11. 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. 

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

13. Replace parts subject to unusual operating conditions. 
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14. Clean plumbing fixtures to a sanitary condition, free of stains, including stains 
resulting from water exposure. 

15. Replace disposable air filters and clean permanent air filters. Clean the 
exposed surfaces of diffusers, registers, and grills. 

16. Clean ducts, blowers, and coils if units were operated without filters during 
construction. 

17. Clean light fixtures, lamps, globes, and reflectors to function with full 
efficiency. Replace burned-out bulbs, and those noticeably dimmed by hours 
of use, and defective and noisy starters in fluorescent and mercury vapor 
fixtures to comply with requirements for new fixtures. 

18. Leave Project clean and ready for occupancy. 

C. Pest Control: Engage an experienced, licensed exterminator to make a final 
inspection and rid Project of rodents, insects, and other pests. Prepare a report. 

D. 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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DIVISION 2 - SITE CONSTRUCTION 

SECTION 02070 - SELECTIVE DEMOLITION 

PART I - GENERAL 

1.01 SUMMARY 
A. Extent of selective demolition work is indicated on drawings. Selective 

demolition work includes, but is not limited to, removal and subsequent disposal 
of all non-hazardous materials indicated or required to be removed. 

B. It shall be the responsibility of the Contractor to examine the project site and 
determine the existing conditions. 

C. Execute all work in an orderly and careful manner with due consideration for all 
items of work to remain. 

D. Obvious conditions which exist at the site shall be accepted as part of the work, 
even though they may not be clearly indicated on the Drawings and/or described 
herein, or may vary therefrom. 

E. All debris of any kind accumulated from the work of this Section shall be 
disposed off the site. 

F. Burning of any debris on-site will not be permitted. 

G. Permits, Notice, Etc.: 
1. The Contractor shall procure and pay for all necessary permits, certificates, 

or approvals that may be required in connection with this work. 

2. The Contractor shall serve proper notice and consult with the Project 
Manager regarding any temporary barricades and disconnections of electrical 
or other utility lines in the area which may interfere with the removal work, 
and all such lines where necessary shall be properly disconnected or 
relocated before commencing with the work. 

H. Solid Waste Demolition Report: Contractor shall prepare and submit to the 
County of Hawaii, Department of Environmental Management, Solid Waste 
Division, a solid waste demolition report in conformance with County guidelines. 

I. Related Work Described Elsewhere: Contractor shall review SECTION 01715 - 
EXISTING CONDITIONS - ASBESTOS/LEAD/HAZARDOUS MATERIAL 
SURVEY. 

1.02 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 
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B. Schedule: Submit 2 copies of schedule indicating proposed methods and 
sequence of operations for selective demolition work to the Project Manager for 
review prior to commencement of work. Include coordination for temporary shut-
off and continuation of utility services as required, together with details for 
weather protection, dust and noise control protection. 

C. Permits and Notices: Submit a State Department of Health, Asbestos 
Notification of Demolition & Renovation form (a facsimile is attached). 

D. Solid Waste Demolition Report: Submit a copy of the report to the Project 
Manager. 

1.03 JOB CONDITIONS 
A. Condition of Structure: The State assumes no responsibility for actual condition 

of items or portions of structure to be demolished. 

B. Conditions existing at time of commencement of contract will be maintained by 
the State insofar as practicable. 

C. Do not interfere with use of adjacent occupied spaces or buildings. Maintain free 
and safe passage to and from occupied spaces or other occupied buildings. 

D. Partial Demolition and Removal: Items indicated to be removed but of 
salvageable value to Contractor, may be removed as work progresses. 
Transport salvaged items from site as they are removed. Storage or sale of 
removed items on site will not be permitted. 

E. Protections: Provide temporary barricades and other forms of protection as 
required to protect the general public and staff from injury due to selective 
demolition work. 
1. Provide interior and exterior shoring, bracing, or support to prevent 

movement, settlement, or collapse of structure or elements to be demolished, 
and adjacent facilities or work to remain. 

2. Protect from damage existing finish work that is to remain in place and 
becomes exposed during demolition operations. 

3. Life safety procedures and provisions shall be in conformance with all 
applicable Federal, State, and County regulations, including HIOSH. 

4. Provide accessibility around temporary structures conforming to ADAAG 
Section 201.3 and Section 206.1. 

5. Remove protections, obstructions, and barricades at completion of work. 

6. Where barriers are erected or placed to facilitate the work, barriers shall not 
affect or impact the facility's fire exiting route or alarm systems. 

F. Damages: Promptly repair damages caused to adjacent facilities by demolition 
work at no cost to the State. 
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G. Traffic: Conduct selective demolition operations and debris removal in a manner 
to ensure minimum interference with roads, streets, walks, and other adjacent 
occupied or used facilities. Do not close, block or otherwise obstruct streets, 
walks or other occupied or used facilities without written permission from the 
Project Manager. Provide alternate routes around closed or obstructed traffic 
ways if required by governing regulations, as directed by the Project Manager. 

H. Dust Control: 
1. Keep dust within acceptable levels at all times, including non-working hours, 

weekends, and holidays, as specified in SECTION 01500- TEMPORARY 
FACILITIES AND CONTROLS. 

2. Only wet grinding or cutting of concrete will be allowed on exterior surfaces. 

3. Mechanical dry sweeping not permitted. Vacuuming, wet mopping, approved 
limited dry hand, wet or damp sweeping is acceptable. 

4. During loading operations, water down debris and waste materials to allay 
dust. 

5. The method of dust control and all costs incurred thereof shall be the 
responsibility of the Contractor. 

6. Enclosed chutes shall be used for removing debris from above the ground 
floor level. 

Noise Control: As specified in SECTION 01500- TEMPORARY FACILITIES 
AND CONTROLS. 

J. Fire Safety: Fire safety during demolition shall comply with NFPA 241, 
"Standard for Safeguarding Construction, Alteration, and Demolition Operations", 
and NFPA 1, "Fire Code", as amended. 

K. Demolition Work: Conform to State of Hawaii, Occupational Safety and Health 
Standards; Subtitle 8, Division of Occupational Safety and Health; Part 3, 
Construction Standards; Chapter 131.1, Demolition. 

L. Other Controls: 
1. Wherever trucks and/or vehicles leave the site and enter surrounding paved 

streets, the Contractor shall prevent any material from being spilled onto the 
pavement. Waste water shall not be discharged into existing streams, 
waterways, or drainage systems such as gutter and catch basins unless 
treated to comply with Department of Health pollution regulations. 

2. Trucks hauling materials shall be covered as required by PUC regulation. 
Trucks hauling fine materials shall be covered. 
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M. Special Treatment - Removal of Sheet Lead Flashing: The Contractor shall 
remove all sheet lead flashing within the area of work. The Contractor shall not 
dispose of the sheet lead with the rest of the construction and roofing waste or 
debris generated in this project. The Contractor shall recycle all lead flashing or 
dispose of lead flashing in accordance with the Resource Conservation and 
Recovery Act (RCRA) of 1976, as amended in 1980 and 1984, and all applicable 
State and local codes, standards, rules, and regulations. 

N. Use of motorized equipment on roof shall be subject to Project Manager's 
acceptance. Any damage caused to roof supporting members or any part of the 
building by use of motorized equipment shall be the Contractor's responsibility 
regardless of permission granted by the Project Manager for use of such 
equipment. All damage shall be repaired or replaced to the satisfaction of the 
Project Manager and at no cost to the State. 

PART 2 - PRODUCTS 

(Not Applicable) 

PART 3 - EXECUTION 

3.01 INSPECTION 
A. Prior to commencement of selective demolition work, inspect areas in which 

work will be performed. Inventory existing conditions of structure surfaces, 
equipment or surrounding properties which could be misconstrued as damage 
resulting from selective demolition work; photograph, video or otherwise 
document and file with the Project Manager prior to starting work. 

3.02 PREPARATION 
A. Provide temporary security type weatherproof enclosures and covering for 

exterior openings and exposed roof deck resulting from demolition work. 

3.03 BARRICADES AND ENCLOSURES 
A. As specified in SECTION 01500 - TEMPORARY FACILITIES AND CONTROLS. 

3.04 SELECTIVE DEMOLITION 
A. Perform selective demolition work, including all exterior improvements indicated 

on the drawings, in a systematic manner. Use such methods as required to 
complete work indicated on drawings in accordance with demolition schedule 
and governing regulations. 
1. Demolish concrete in small sections. Cut concrete at junctures with 

construction to remain using power-driven masonry saw or hand tools; do not 
use power-driven impact tools. 

2. Provide services for effective air and water pollution controls as required by 
local authorities having jurisdiction. All dust shall be suppressed by a fog 
spray or other approved method. 
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3. Water and sewer facilities shall be available for the remainder of the building 
and in operating condition at all times. 

4. Extent of demolition and removal as shown are minimum requirements. 
Contractor shall be responsible for the extent of work required to properly 
accommodate the methods of construction required for the new work. 
Additional work required to accommodate construction shall be considered 
incidental to the new work and shall be done at no additional cost to the 
State. 

B. If unanticipated mechanical, electrical or structural elements which conflict with 
intended function or design are encountered, investigate and measure both 
nature and extent of the conflict. Submit report to the Project Manager in written, 
accurate detail. Pending receipt of directive from the Project Manager rearrange 
selective demolition schedule as necessary to continue overall job progress 
without delay. 

3.05 ROOF REMOVAL WORK 
A. Carefully remove roofing, etc. down to existing bare deck. 

B. Remove all existing sheet metal edging, gravel stops, vent pipe flashings, 
flashings, etc., except where otherwise indicated on drawings. Remove all 
existing nailers and blocking. 

C. Clean the entire roof area of fines, dust, etc., ready for surface preparation work 
as specified under SECTION 07535 - MODIFIED BITUMEN SHEET FLASHING 
(TORCHED-ON) and SECTION 07531 - SINGLE-PLY TPO MEMBRANE 
ROOFING as applicable. Roof deck surfaces shall be clean, smooth, free from 
defects, etc. 

D. The entire area shall be inspected by the Project Manager before any new 
roofing work can be started. Should the Contractor start the new work without 
the Project Manager's acceptance, the Project Manager may have the 
Contractor remove, repair, and reroof the area at no cost to the State. 

E. In the event any roofing is removed and deck is exposed to the weather, the 
Contractor shall provide and maintain a waterproof covering for the duration of 
the exposure. Waterproof covering shall be provided for during the removal 
work, surface preparation work, repair work, and until the new roofing work is 
completed and the temporary covering is not required. 

F. Any damage to roof, building, its contents, etc. for failure to provide a waterproof 
system or the Contractor's negligence shall be made good by the Contractor to 
the satisfaction of the Project Manager at no cost to the State. 
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3.06 DRY ROT AND TERMITE DAMAGES 
A. All dry rot and termite damage discovered during the progress of the selective 

demolition work shall be reported to the Project Manager for inspection and 
recommendation. Failure to report such damage that result in poor roof 
installation and/or roof leakage or inability to support or fasten new work shall be 
made good by the Contractor at no cost to the State. 

B. All materials used to replace deteriorated areas shall match the existing material 
in size, shape, species, and shall be preservative treated. 

C. Any damage to roof deck or other areas caused by the Contractor during the 
execution of the removal work shall not be considered extras and shall be 
repaired at the Contractor's expense. 

D. All repair work of reported dry rot and termite damaged areas not indicated on 
the drawings as repair or replacement work, shall be considered additional work 
and the Contractor shall be compensated for it in accordance with the GENERAL 
CONDITIONS. 

3.07 DISPOSAL OF DEMOLISHED MATERIALS 
A. Remove debris, rubbish, and other materials resulting from demolition operations 

from building site daily. Transport and legally dispose of materials off site. 
1. If additional hazardous materials are encountered during demolition 

operations, comply with applicable regulations, laws, and ordinances 
concerning removal, handling, and protection against exposure or 
environmental pollution. 

2. Burning of removed materials is not permitted on project site. 

308 CLEAN UP AND REPAIR 
A. Upon completion of demolition work, remove tools, equipment, and demolished 

materials from site. Remove protections and leave areas broom clean. 

B. Repair demolition performed in excess of that required. Return structures and 
surfaces to remain to condition existing prior to commencement of selective 
demolition work. Repair adjacent construction or surfaces soiled or damaged by 
selective demolition work. 

C. All existing grass areas disturbed or damaged due to construction or ingress or 
egress to the site shall be repaired to original conditions. Grass areas shall be 
recultivated, topsoiled, and then grassed with the same kind and type of material 
as existing, in a manner accepted by and to the satisfaction of the Project 
Manager. 

END OF SECTION 
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SECTION 02220 - SITE DEMOLITION 

PART 1 - GENERAL 

1.01 SUMMARY 
A. This section includes but is not limited to the following for site demolition: 

1. Demolition and removal of building and site improvements. 

2. Abandoning in-place or removing below-grade construction. 

3. Disconnecting, capping or sealing, and abandoning in-place, removing, or 
relocating site utilities. 

1.02 MATERIALS OWNERSHIP 
A. Unless otherwise indicated, demolition waste becomes property of the 

Contractor. 

B. Historic items, relics, antiques, and similar objects including, but not limited to, 
cornerstones and their contents, commemorative plaques and tablets, and other 
items of interest or value to the State that may be uncovered during demolition 
remain the property of the State. 
1. Carefully salvage in a manner to prevent damage and promptly return to the 

State. 

1.03 JOB CONDITIONS 
A. Contractor to field verify location of all salvageable materials prior to the start of 

demolition work. 

1.04 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Submit a demolition work plan to coordinate the work with the Project Manager. 

PART 2- PRODUCTS 

Not used. 

PART 3- EXECUTION 

3.01 GENERAL 
A. Existing Conditions: 

1. The Drawings show general information only. Examine the site to determine 
the exact existing conditions and character and extent of the work to be 
performed and demolition operations required to complete the new work. 

2. The failure or omission of the Contractor to visit the site and acquaint itself 
with the existing conditions shall in no way relieve it from obligations with 
respect to its bid or to the Contract. 
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B. Existing Utilities: 
1. Existing underground lines shown on the Drawings are shown from available 

information. Verity all utility line locations prior to the start of any work. 

2. It is understood and agreed that certain lines cannot be or have not been 
located and no indication is contained on any of the Drawings or referred to in 
the specifications; therefore, exercise extreme caution during demolition and 
like work. Should any such lines be encountered, written notice shall be 
given to the Project Manager, and no further work in the area shall proceed 
until adequate investigation has been made, the line identified, and 
instructions are issued as to how to proceed. 

3. The Contractor shall be liable for any and all damages associated with its 
activities which may disrupt services as a result of any utility line damage. 

C. Barricades: Provide barricades, warning signs and lighting, and maintenance 
and supervision thereof, in accordance with applicable Federal, State and local 
codes, or as may be directed from time to time. 

D. Equipment: The use of proper equipment is the responsibility of the Contractor. 

E. Protection of Property: Existing appurtenances and improvements, which are to 
remain, shall be protected from damage due to work under this section. 

F. Protection of Utilities: Preserve in operating condition all active utilities traversing 
or within and about the site; protect all such property and items, including but not 
limited to piping, mains, laterals, valve boxes, meters, and other appurtenances 
and structures. Promptly repair and notify the affected utility company of any 
damage to such utility or work caused by work under this Contract. 

G. Protection of Plant Materials to Remain: 
1. Carefully protect existing shrubs, plants, and trees within the areas of work 

and site access during the course of the construction period. 

2. Contractor shall be responsible for maintaining all landscaping, including 
shrubs and trees within the limits of work for the duration of construction. 
Maintaining landscape includes watering as well as protection. 

3.02 DEMOLITION 
A. Pavement Demolition: 

1. Remove from site all pavement as indicated. 

2. Provide a breakline for removal of paving by machine saw-cutting the existing 
pavement. The depth of the saw cut shall be as required to produce a 
uniform breakline both vertically and horizontally. 

3. Remove paving so as to prevent spalling, cracking, or other damage to 
adjacent paving which is to remain. The Contractor shall at its expense 
remove and replace damaged pavement outside the limits of removal. 

4. Reuse of demolished concrete or asphalt paving as rubble fill shall not be 
permitted, unless otherwise accepted by the Geotechnical Engineer. 
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B. Utilities: 
1. All existing work and items which are required to be removed shall be 

removed in such manner that minimum damage and disturbance is caused to 
adjacent and connecting work. The Contractor shall be responsible for 
repairing and/or replacing all work which is damaged by these operations to 
the satisfaction of the Project Manager. 

2. Plug or cap all existing utilities to be abandoned and not interfering with the 
work. Remove and dispose of existing piping within the limits of new work. 

C. Trees, Shrubs, Chain Link Fence and Posts: All existing work and items which 
are required to be removed shall be removed in such manner that minimum 
damage and disturbance is caused to adjacent and connecting work. The 
Contractor shall be responsible for repairing and/or replacing all work which is 
damaged by these operations to the satisfaction of the Project Manager. 

D. Explosives: Use of explosives is not permitted. 

3.03 CLEANUP 
A. Removal of Demolished Material: Remove all waste material from the project 

site and comply with all applicable government regulations in disposing of said 
waste material. 

B. All materials and equipment to be removed, except that indicated to be reused or 
delivered as directed by the Project Manager, shall become the property of the 
Contractor and shall be removed from the site. 

C. Remove debris resulting from this work from the site as promptly as it 
accumulates. 

D. Cleanup: Remove all evidence of demolition work and leave areas impacted by 
demolition work in clean and debris-free condition. 

END OF SECTION 
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SECTION 02230 - SITE CLEARING 

PART 1 - GENERAL 

1.01 SUMMARY 
A. This section includes but is not limited to the following for site clearing: 

1. Protecting existing vegetation to remain. 

2. Removing existing vegetation. 

3. Clearing and grubbing. 

4. Stripping and stockpiling topsoil. 

5. Removing above- and below-grade site improvements. 

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

7. Temporary erosion and sedimentation control measures. 

B. Related Work Described Elsewhere: 
1. SECTION 01500 - TEMPORARY FACILITIES AND CONTROLS for 

temporary utility services, construction and support facilities, security and 
protection facilities, and temporary erosion- and sedimentation-control 
measures. 

2. SECTION 01524 - CONSTRUCTION WASTE MANAGEMENT for field 
engineering and surveying. 

3. SECTION 01700 - EXECUTION REQUIREMENTS for field engineering and 
surveying. 

4. SECTION 02220 - SITE DEMOLITION for demolition of structures and site 
improvements. 

1.02 DEFINITIONS 
A. Subsoil: All soil beneath the topsoil layer of the soil profile, and typified by the 

lack of organic matter and soil organisms. 

B. Surface Soil: Soil that is present at the top layer of the existing soil profile at the 
project site. In undisturbed areas, the surface soil is typically topsoil; but in 
disturbed areas such as urban environments, the surface soil can be subsoil. 

C. Topsoil: Top layer of the soil profile consisting of existing native surface topsoil 
or existing in-place surface soil and is the zone where plant roots grow. Its 
appearance is generally friable, pervious, and black or a darker shade of brown, 
gray, or red than underlying subsoil; reasonably free of subsoil, clay lumps, 
gravel, and other objects more than two (2) inches in diameter; and free of 
subsoil and weeds, roots, toxic materials, or other non-soil materials. 
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D. Vegetation: Trees, shrubs, groundcovers, grass, and other plants. 

1.03 DESCRIPTION 
A. Clearing: This item includes but is not limited to clearing and disposing of all 

materials, vegetation, debris, rubbish, and other unsuitable material; removing of 
trash piles and other obstructions interfering with the proposed work to the limits 
shown on the Drawings. 

B. Grubbing: This item includes but is not limited to the removal of tree stumps, 
large roots, buried logs, junk, and other objectionable materials at or below the 
ground surface not prescribed under the item of "Clearing" to the limits shown on 
the Drawings. 

1.04 MATERIAL OWNERSHIP 
A. Except for stripped topsoil and other materials indicated to be stockpiled or 

otherwise remain the State's property, cleared materials shall become the 
Contractor's property and shall be removed from the project site. 

1.05 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Existing Conditions: Documentation of existing trees and plantings, adjoining 
construction, and site improvements that establishes preconstruction conditions 
that might be misconstrued as damage caused by site clearing. 
1. Use sufficiently detailed photographs or videotape. 

C. Record Drawings: Identifying and accurately showing locations of capped 
utilities and other subsurface structural, electrical, and mechanical conditions. 

1.06 PROJECT CONDITIONS 
A. Traffic: Minimize interference with adjoining roads, streets, walks, and other 

adjacent occupied or used facilities during site-clearing operations. 
1. Do not close or obstruct streets, walks, or other adjacent occupied or used 

facilities without permission from the Project Manager and authorities having 
jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required 
by the Project Manager or authorities having jurisdiction. 

B. Do not commence site clearing operations until temporary erosion- and 
sedimentation-control measures are in place. 

PART 2- PRODUCTS 

Not used. 
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PART 3- EXECUTION 

3.01 SITE CLEARING 
A. General: Remove vegetation, debris, rubbish and trees, shrubs, grass and other 

vegetation, or obstruction interfering with the limits shown on the Drawings. 

B. Clearing and Grubbing: 
1. Clear site of vegetation. 

2. Strip and remove the organically contaminated near-surface soils to a 
minimum depth of two (2) to six (6) inches. 

3. Remove trees and roots to a minimum of 3-feet below existing ground level. 
Remove all large roots in excess of two (2) inches in diameter. 

4. Except in excavation areas, backfill all trenches, holes, depressions or pits 
resulting from clearing and grubbing operations with satisfactory soils, 
according to the requirements of SECTION 02300 - EARTHWORK, or as 
directed by the Geotechnical Engineer. 

3.02 DISPOSAL OF WASTE MATERIALS 
A. Burning of Debris: Burning of debris is not permitted. 

B. Removal of Waste Material: Remove all waste material from the project site and 
comply with all applicable government regulations in disposing of said waste 
material. 

C. Remove all evidence of demolition work and restore areas impacted. Leave the 
areas in a clean and debris-free condition. 

END OF SECTION 
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SECTION 02287 - TERMITE CONTROL BARRIER SYSTEM 

PART I - GENERAL 

1.01 SUMMARY 
A. Provide non-chemical termite control mesh physical barrier system complete in 

place. For termite protection, irrespective if using a termite system such as 
Termiticide, all conduit and pipe penetrations shall have termimesh protection 
installed. 

B. Chemical termite treatment is provided under SECTION 02361 - TERMITE 
CONTROL. 

C. The Contractor shall prepare all design drawings and modifications, as 
necessary, adjust foundation details accordingly, and prepare the necessary 
shop drawings for the installation of the termite control barrier system specified 
herein. 
1. All mesh treatment details, configurations, and locations are not shown. 

2. The mesh treatment system must be installed in accordance with the 
manufacturer's standard which the manufacturer will warrant in accordance 
with contract specifications. 

D. Related Work Described Elsewhere: Coordinate installation of the mesh termite 
control system with other termite control systems described in DIVISION 2 - 
SITE CONSTRUCTION, earthwork and other below slab construction described 
in DIVISION 2 - SITE CONSTRUCTION, concrete work as described in 
DIVISION 3 - CONCRETE, plumbing systems as described in DIVISION 15-
MECHANICAL, electrical systems as described in DIVISION 16 - ELECTRICAL, 
and all other penetrations of the mesh termite control barrier system or work that 
affects the effectiveness of the system with the applicable technical section or 
drawing. 

1.02 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Manufacturer's Data: Submit manufacturer's product data and installation 
instructions. 

C. Shop Drawings: Submit shop drawings for all installation conditions, including 
penetration conditions. Include details for form work, joints, connections, and 
clamps. Show anchorage and accessory items. 

D. Instructions: Submit manufacturer's installation instructions. 

E. Qualifications of Barrier System Installers Applicator: Submit data as required in 
paragraph entitled "Qualifications of System Installers" hereinbelow. 
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F. Sample: Submit 12-inch square sample of material with recommended joint 
down the center. 

G. Inspection Reports: Inspection reports by the manufacturer's representative 
certifying that the work has been installed in accordance with all manufacturer's 
requirements in support of the warranty. 

H. Material Safety Data Sheets (MSDS): Submit MSDS for each product as 
applicable. 

I. Record Drawings: Provide record drawings of all mesh treatment for termite 
control. 

J. Warranty: Submit warranty as stipulated in item entitled "WARRANTY" 
hereinbelow. 

1.03 QUALITY ASSURANCE 
A. Code Acceptance: Termite control barrier system shall conform with acceptance 

criteria of ICC Evaluation Service AC380, "Termite Physical Barrier Systems". 

B. Qualifications of System Installers: The installer shall be trained and accredited 
by the mesh treatment termite control barrier system manufacturer. The installer 
shall employ only workers trained and accredited at the appropriate level by the 
termite control barrier system manufacturer. 

C. System Description: A fine stainless mesh is placed across termite entry points 
to the building, including penetrations through concrete slab-on-grade. The 
mesh shall be too fine for the termites to squeeze through, too hard to chew 
through, and corrosive resistant to chemical attack. 

1.04 DELIVERY, STORAGE, AND HANDLING 
A. Deliver materials to the building site in the manufacturer's unopened bundles and 

containers with the manufacturer's brand name marked clearly thereon. 

B. Keep materials dry, covered completely, and protected from the weather. Store 
according to manufacturer's written instructions. 

C. Protect materials as recommended by the manufacturer after installation before 
overlaying materials are installed. 

1.05 WARRANTY 
A. The Contractor shall furnish a written warranty in 3 copies to the Project 

Manager stating that: 
1. The method of installation complied with these specifications; 

2. The effectiveness of the treatment is warranted for a period of not less than 
one year from the date of project acceptance; 
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3. All necessary repairs of damages resulting from subterranean termite 
infestation within the warranty period will be made at the Contractor's own 
expense up to a total cost of $5,000.00; 

4. If subterranean termite infestation should occur through the treated area 
within the warranty period, the soil shall be treated to exterminate all 
infestation without additional cost to the State. The application rates shall be 
as given by the label of the chemical being used. All corrective treatments 
shall be performed to at least 10-feet around each visible subterranean 
termite activity; and 

5. The manufacturer shall warrant the materials from deterioration and failure 
for 10 years. 

The Surety shall not be held liable beyond 2 years from the project acceptance 
date. 

B. An investigation shall be made by the Contractor for all reported termite damage 
during the warranty period. 

C. At the completion of such investigation and regular inspection, the Contractor 
shall submit a report prepared on Contractor furnished standardized forms to the 
Project Manager. The report shall include the following information: 
1. Date of the investigation/inspection. 

2. Name and signature of the mechanic performing the investigation/inspection. 

3. Listing and description of the deficiencies observed, their location and of 
what corrective action was taken. This description shall be sufficiently 
detailed to accurately reflect the location, findings, and work performed. 

1.06 PRE-INSTALLATION MEETING 
A. No less than one week prior to beginning installation, convene a pre-installation 

meeting at the construction site attended by the Contractor, Project Manager, the 
installer, and the installer's crew leader, and representatives of the trades 
affected by this work. Review conditions of preparation, storage and handling, 
installation procedures, sequencing, protection, and coordination with related 
work. 

PART 2 - PRODUCTS 

2.01 MATERIALS 
A. Mesh: ASTM A 478 or ASTM A 580/A 580M, Type 316 stainless steel mesh, 

0.007-inch (0.18 mm) diameter wire with 0.026-inch by 0.018-inch (0.66 mm by 
0.45 mm) openings as manufactured by Termi-Mesh and distributed by Termi 
Mesh Hawaii Inc. or accepted equivalent. 

B. Hot Glue: As recommended by the manufacturer. 
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C. Stainless Steel Clamp: As recommended by the manufacturer. 

D. Accessories: Ties and other accessories shall be as recommended by the 
manufacturer. 

PART 3 - EXECUTION 

3.01 SURFACE CONDITIONS 
A. Examination: Examine the substrates and conditions under which work of this 

Section will be performed. Do not proceed until unsatisfactory conditions 
detrimental to timely and proper completion of the work has been corrected. 

B. Verification: Verify that the condition of the site under proposed slabs is proper 
for the installation of termite control barrier system and that the following are 
complete. 
1. Remove all non-essential wood and cellulose containing material from area. 

2. The site has been compacted and cushion fill has been placed. 

3. All electrical, plumbing, and other penetrations through slabs are in place. 

3.02 INSTALLATION 
A. Installation shall be in accordance with the manufacturer's printed instructions in 

Manufacturer's Installation Notes. 

B. Application at Penetrations: Locate at all conduit and pipe penetrations. Provide 
prefabricated penetration mesh for single and multiple penetrations of the size 
and spacing found at the site. 

C. Sequence of Operations: 
1. Install stainless steel mesh, fit and clamp mesh around all pipe penetrations, 

and terminate at perimeters as appropriate for the building construction. 

2. Install special fittings as appropriate to construction. 

3. Vapor barrier, reinforcing steel, and concrete shall be installed in conjunction 
with placement of stainless steel mesh as recommended by the 
manufacturer. 

4. Where required, integrate stainless steel mesh into subsequent construction. 

3.03 PROTECTION 
A. Protect the installed stainless steel mesh and attachments before, during, and 

after the work of other trades. 
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3.04 FIELD QUALITY CONTROL 
A. Prior to placement of overlaying construction over the stainless steel barrier 

system, ensure that the termite control barrier system is undamaged and intact 
in accordance with the manufacturer's recommendations. Installation shall be 
approved by the manufacturer's representative. Correct all damaged areas in 
accordance with manufacturer's recommendations as accepted by the Project 
Manager. 

3.05 VISUAL INSPECTION GUIDE 
A. To maintain resistance to termites, the system shall be complete and not 

disturbed, penetrated or damaged during the remaining contract time period. 
The installer shall provide manufacturer's guidance for performing a visual 
assessment of the installed mesh termite control barrier to ensure the mesh 
barrier provides the designed termite physical barrier. 

3.06 REPAIRS 
A. If live subterranean termite entry is discovered during the warranty period, the 

Contractor shall provide an evaluation of the site and repair the installed mesh 
barrier system and any damage occurred, as required. 

END OF SECTION 
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SECTION 02300 - EARTHWORK 

PART 1 - GENERAL 

1.01 SUMMARY 
A. This section includes but is not limited to the following for earthwork. 

1. Preparing subgrades for slabs-on-grade, pavements, turf and grasses. 

2. Excavating and backfilling for buildings and structures. 

3. Drainage course for concrete slabs-on-grade. 

4. Base course for pavements. 

5. Base course for asphalt paving. 

6. Excavating and backfilling trenches for utilities and pits for buried utility 
structures. 

7. Taking all precautions needed to prevent dust nuisance to occupied areas of 
the site and adjacent properties and prevent erosion of soil by water and wind 
and transport to adjacent properties by construction traffic. Any damage so 
caused shall be corrected and repaired by the Contractor at no cost to the 
project. 

B. Related Work Described Elsewhere: 
1. SECTION 02220 - SITE DEMOLITION. Requirements for disposal of cleared 

and grubbed materials resulting from work under this section. 

2. SECTION 02230 - SITE CLEARING. Requirements for site preparation. 

3. SECTION 02740 - ASPHALT CONCRETE PAVING. Requirements for final 
surfacing of the sub-grades prepared in accordance with the requirements 
herein. 

1.02 DEFINITIONS 
A. Backfill: Soil material or controlled low-strength material used to fill an 

excavation. 
1. Initial Backfill: Backfill placed beside and over pipe in a trench, including 

haunches to support sides of pipe. 

2. Final Backfill: Backfill placed over initial backfill to fill a trench. 

B. Base Course: Aggregate layer placed between the subgrade and hot-mix 
asphalt paving or concrete paving. 

C. Bedding Course: Aggregate layer placed over the excavated subgrade in a 
trench before laying pipe. 

D. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill. 
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E. Drainage Course: Aggregate layer supporting the slab-on-grade that also 
minimizes upward capillary flow of pore water. 

F. Excavation: Removal of material encountered above subgrade elevations and to 
lines and dimensions indicated. 
1. Authorized Additional Excavation: Excavation below subgrade elevations or 

beyond indicated lines and dimensions as directed by the Project Manager. 
Authorized additional excavation and replacement material will be paid for 
according to Contract provisions for unit prices. 

2. Bulk Excavation: Excavation more than ten (10) feet in width and more than 
thirty (30) feet in length. 

3. Unauthorized Excavation: Excavation below subgrade elevations or beyond 
indicated lines and dimensions without direction by the Project Manager. 
Unauthorized excavation, as well as remedial work directed by the Project 
Manager, shall be without additional compensation. 

G. Fill: Soil materials used to raise existing grades. 

H. Rock: Dense material in beds, ledges, unstratified masses, conglomerate 
deposits, and boulders of rock material 3/4 cubic yard or more in volume that 
exceed a standard penetration resistance of 100 blows/2-inches when tested by 
a geotechnical testing agency, according to ASTM D 1586-11. 

I. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, 
mechanical and electrical appurtenances, or other man-made stationary features 
constructed above or below the ground surface. 

J. Subgrade: Uppermost surface of an excavation or the top surface of a fill or 
backfill immediately below base, drainage fill, drainage course, or topsoil 
materials. 

K. Utilities: On-site underground pipes, conduits, ducts, and cables, as well as 
underground services within buildings. 

1.03 DESCRIPTION 
A. Work under this section consists of furnishing all labor, materials, and equipment 

required to complete the earthwork shown on the Drawings, or specified herein, 
including the following: 
1. Excavating, filling, backfilling, rough and finish grading, overhauling and 

stockpiling, and related items necessary to complete the site grading shown 
on the Drawings and specified herein. 

B. All grading work under this section shall conform to the local County Grading 
Ordinances and the applicable Standard Specifications unless otherwise 
specified or modified within the geotechnical investigation report. 

1.04 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 
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B. Submit the name of the independent Geotechnical Engineer to be employed by 
the Contractor to perform testing, reports, etc. The Geotechnical Engineer shall 
be approved by the Project Manager prior to commencing any work. 

C. Product Data: For each type of the following manufactured products required: 
1. Warning tapes. 

D. Samples for Verification: For the following products, in sizes indicated below: 
1. Warning Tape: Twelve (12) inches long, of each color. 

E. Qualification Data: For qualified testing agency. 

F. Material Test Reports: For each on-site and borrow soil material proposed for fill 
and backfill as follows: 
1. Classification according to ASTM D 2487-11. 

2. Laboratory compaction curve according to ASTM D 1557-12e1. 

3. Laboratory CBR test results according to ASTM D 1833-87(2012) for borrow 
material. 

G. Pre-excavation Photographs or Videotape: Show existing conditions of adjoining 
construction and site improvements, including finish surfaces, that might be 
misconstrued as damage caused by earth moving operations. Submit before 
earth moving begins. 

1.05 QUALITY ASSURANCE 
A. Geotechnical Engineer Qualifications: Qualified according to ASTM E 329-14a 

and ASTM D 3740-12a for testing indicated. 

B. Preexcavation Conference: Conduct conference at the project site. 

1.06 PROJECT CONDITIONS 
A. Traffic: Minimize interference with adjoining roads, streets, walks, and other 

adjacent occupied or used facilities during earth moving operations. 
1. Do not close or obstruct streets, walks, or other adjacent occupied or used 

facilities without permission from the Project Manager and authorities having 
jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required 
by the Project Manager or authorities having jurisdiction. 

B. Do not commence earth-moving operations until temporary erosion- and 
sedimentation-control measures are in place. 

C. The following practices are prohibited within protection zones: 
1. Storage of construction materials, debris, or excavated material. 

2. Parking vehicles or equipment. 

3. Foot traffic. 
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4. Erection of sheds or structures. 

5. Impoundment of water. 

6. Excavation or other digging unless otherwise indicated. 

7. Attachment of signs to or wrapping materials around trees or plants unless 
otherwise indicated. 

D. Do not direct vehicle or equipment exhaust towards protection zones. 

E. Prohibit heat sources, flames, ignition sources, and smoking within or near 
protection zones. 

1.07 UNFORESEEN CONDITIONS BELOW GRADE 
A. Unforeseen soil conditions such as voids or cavities, areas of soft soils and 

materials, seepage water, expansive soil pockets, and similar conditions, may be 
encountered below or at existing grade. Corrective measures shall be made in 
the field as the conditions are detected in accordance with the requirements 
herein, or as directed by the Geotechnical Engineer. These corrective measures 
shall be considered as incidental to the contract price. 

PART 2- PRODUCTS 

2.01 SOIL MATERIALS 
A. General: Provide borrow soil materials when sufficient satisfactory soil materials 

are not available from excavations. 

B. Satisfactory Soils: Soil Classification Groups GW, GM, GW-GM, GP-GM, SW, 
SW-SM, SP-SM, and SM according to ASTM D 2487-11, or a combination of 
these groups; free of rock or gravel larger than three (3) inches in any dimension, 
debris, waste, frozen materials, vegetation, and other deleterious matter. 
1. Liquid Limit: Twenty-five (25) or less. 

2. Plasticity Index: Ten (10) or less. 

3. CBR expansion: CBR expansion shall be less than one (1) percent when 
tested in accordance with ASTM D 1883-14. 

C. Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, 
OH, and PT according to ASTM D 2487-11, or a combination of these groups. 
1. Unsatisfactory soils also include satisfactory soils not maintained within 2 

percent of optimum moisture content at time of compaction. 

D. Base Course: Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand, ASTM D 2940/D 2940M-1 5 with at 
least ninety-five (95) percent passing a 1-1/2 inch sieve and not more than eight 
(8) percent passing a No. 200 sieve. Base course shall have a minimum CBR 
value of eighty-five (85). CBR expansion shall be less than one (1.0) percent 
when tested in accordance with ASTM D 1883-14. 
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E. Imported Fill: Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand, with one hundred (100) percent 
passing a three (3) inch sieve, and between eight (8) and twenty (20) percent 
passing a No. 200 sieve. The Plasticity Index (P1) of that portion of soil passing 
the No. 40 sieve shall not be greater than ten (10). Engineering fill shall also 
have a minimum CBR value of fifteen (15). CBR expansion shall be less than 
one (1.0) percent when tested in accordance with ASTM D 1883-14. 

F. Bedding Course: 
1. For Sewer And Storm Drainage Systems: Naturally or artificially graded 

mixture of natural or crushed gravel, crushed stone, and natural or crushed 
sand, ASTM D 2940/D 2940M-1 5 except with one hundred (100) percent 
passing a one (1) inch sieve and not more than eight (8) percent passing a 
No. 200 sieve. 

2. For Water Lines: As specified in the DWS Standards. 

G. Cushion Material: Meet the gradation requirements of concrete-course 
aggregates as specified in ASTM C33/C 33M-13, size No. 67. 

H. Drainage Course: Narrowly graded mixture of washed crushed stone, or crushed 
or uncrushed gravel, ASTM D 448-12 coarse-aggregate grading Size 67 with 100 
percent passing a 1-inch sieve and 0 to 5 percent passing a No. 8 sieve. 

1. Filter Material: Narrowly graded mixture of natural or crushed gravel, or crushed 
stone and natural sand, ASTM D 448-12 coarse-aggregate grading Size 67 with 
one hundred (100) percent passing a one (1) inch sieve and zero (0) to five (5) 
percent passing a No. 4 sieve. 

J. Sand: ASTM C33/C 33M-13, fine aggregate. 

K. Impervious Fill: Cohesive soil with low expansion potential. 

2.02 ACCESSORIES 
A. Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape 

manufactured for marking and identifying underground utilities, six (6) inches 
wide and four (4) mils thick continuously inscribed with a description of the utility; 
colored as follows: 
1. Red: Electric. 

2. Yellow: Gas, oil, steam, and dangerous materials. 

3. Orange: Telephone and other communications. 

4. Blue: Water systems. 

5. Green: Sewer systems. 
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B. Detectable Warning Tape: Acid- and alkali-resistant, polyethylene film warning 
tape manufactured for marking and identifying underground utilities, a minimum 
of six (6) inches wide and four (4) mils thick, continuously inscribed with a 
description of the utility, with metallic core encased in a protective jacket for 
corrosion protection, detectable by metal detector when tape is buried up to thirty 
(30) inches deep; colored as follows: 
1. Red: Electric. 

2. Yellow: Gas, oil, steam, and dangerous materials. 

3. Orange: Telephone and other communications. 

4. Blue: Water systems. 

5. Green: Sewer systems. 

PART 3- EXECUTION 

3.01 PREPARATION 
A. Protect structures, utilities, sidewalks, pavements, and other facilities from 

damage caused by settlement, lateral movement, undermining, washout, and 
other hazards created by earth moving operations. 

B. Protect and maintain erosion and sedimentation controls during earth moving 
operations. 

3.02 EXPLOSIVES 
A. Explosives: Use of explosives is not permitted. 

3.03 EXCAVATION, GENERAL 
A. Unclassified Excavation: Excavate to subgrade elevations regardless of the 

character of surface and subsurface conditions encountered. Unclassified 
excavated materials may include rock, soil materials, and obstructions. No 
changes in the Contract Sum or the Contract Time will be authorized for rock 
excavation or removal of obstructions. 
1. If excavated materials intended for fill and backfill include unsatisfactory soil 

materials and rock, replace with satisfactory soil materials. 

2. Remove rock to lines and grades indicated to permit installation of permanent 
construction without exceeding the following dimensions: 
a. Twenty-four (24) inches outside of concrete forms other than at footing. 

b. Twelve (12) inches outside of concrete forms at footings. 

c. Six (6) inches outside of minimum required dimensions of concrete cast 
against grade. 

d. Outside dimensions of concrete walls indicated to be cast against rock 
without forms or exterior waterproofing treatments. 

e. Six (6) inches beneath bottom of concrete slabs-on-grade. 
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f. Six (6) inches beneath pipe and twenty-four (24) inches wider than pipe in 
trenches. 

3.04 EXCAVATION FOR STRUCTURES 
A. Excavate to indicated elevations and dimensions within a tolerance of plus or 

minus one (1) inch. If applicable, extend excavations a sufficient distance from 
structures for placing and removing concrete formwork, for installing services and 
other construction, and for inspections. 
1. Excavations for Footings and Foundations: Excavate foundations twelve (12) 

inches deeper than bottom of foundations elevations to allow for structural fill 
placement. 

2. Excavation for Underground Tanks, Basins, and Mechanical or Electrical 
Utility Structures: Excavate to elevations and dimensions indicated within a 
tolerance of plus or minus one (1) inch. Do not disturb bottom of excavations 
intended as bearing surfaces. 

B. Excavations at Edges of Tree- and Plant-Protection Zones: 
1. Excavate by hand to indicated lines, cross sections, elevations, and 

subgrades or as required for protection of the vegetation to remain. Use 
narrow-tine spading forks to comb soil and expose roots. Do not break, tear, 
or chop exposed roots. Do not use mechanical equipment that rips, tears, or 
pulls roots. 

3.05 EXCAVATION FOR WALKS AND PAVEMENTS 
A. Excavate surfaces under walks and pavements to indicated lines, cross sections, 

elevations, and subgrades. 

3.06 EXCAVATION FOR UTILITY TRENCHES 
A. Excavate trenches to indicated gradients, lines, depths, and elevations. 

B. Excavate trenches to uniform widths to provide the following clearance on each 
side of pipe or conduit. Excavate trench walls vertically from trench bottom to 
twelve (12) inches higher than top of pipe or conduit unless otherwise indicated. 
1. Clearance: As indicated. 

C. Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing 
and support of pipes and conduit. Shape subgrade to provide continuous 
support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of 
conduits. Remove projecting stones and sharp objects along trench subgrade. 
1. For pipes and conduit less than six (6) inches in nominal diameter, hand-

excavate trench bottoms and support pipe and conduit on an undisturbed 
subgrade. 

2. For pipes and conduit six (6) inches or larger in nominal diameter, shape 
bottom of trench to support bottom ninety (90) degrees of pipe or conduit 
circumference. Fill depressions with tamped sand backfill. 

3. For flat-bottomed, multiple-duct conduit units, hand-excavate trench bottoms 
and support conduit on an undisturbed subgrade. 
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4. In rock or other unyielding bearing material to allow for bedding course 
excavate trenches 6-inches deeper than elevation required. 

D. Trench Bottoms: Excavate trenches four (4) inches deeper than bottom of pipe 
and conduit elevations to allow for bedding course. Hand-excavate deeper for 
bells of pipe. 
1. Excavate trenches six (6) inches deeper than elevation required in rock or 

other unyielding bearing material to allow for bedding course. 

E. Trenches in Tree- and Plant-Protection Zones: 
1. Hand-excavate to indicated lines, cross sections, elevations, and subgrades. 

Use narrow-tine spading forks to comb soil and expose roots. Do not break, 
tear, or chop exposed roots. Do not use mechanical equipment that rips, 
tears, or pulls roots. 

2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere 
with installation of utilities. 

3.07 SUBGRADE INSPECTION 
A. Notify the Project Manager when excavations have reached required subgrade. 

B. If the Project Manager determines that unsatisfactory soil is present, continue 
excavation and replace with compacted backfill or fill material as directed. 

C. Proof-roll subgrade below the building slabs and pavements with a pneumatic-
tired and loaded ten (10)-wheel, tandem-axle dump truck weighing not less than 
fifteen (15) tons to identify soft pockets and areas of excess yielding. Do not 
proof-roll wet or saturated subgrades. 
1. Completely proof-roll subgrade in one direction, repeating proof-rolling in 

direction perpendicular to first direction. Limit vehicle speed to three (3) mph. 

2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or 
rutting, as determined by the Project Manager, and replace with compacted 
backfill or fill as directed. 

D. Authorized additional excavation and replacement material will be paid for 
according to Contract provisions for unit prices. 

E. Reconstruct subgrades damaged by rain, accumulated water, or construction 
activities, as directed by the Project Manager, without additional compensation. 

3.08 UNAUTHORIZED EXCAVATION 
A. Fill unauthorized excavation under foundations or wall footings by extending 

bottom elevation of concrete foundation or footing to excavation bottom, without 
altering top elevation. Lean concrete fill, with 28-day compressive strength of 
2500 psi, may be used when approved by the Project Manager. 
1. Fill unauthorized excavations under other construction, pipe, or conduit as 

directed by the Project Manager. 
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3.09 STORAGE OF SOIL MATERIALS 
A. Stockpile borrow soil materials and excavated satisfactory soil materials without 

intermixing. Place, grade, and shape stockpiles to drain surface water. Cover to 
prevent windblown dust. 
1. Stockpile soil materials away from edge of excavations. Do not store within 

drip line of trees to remain. 

3.10 BACKFILL 
A. Place and compact backfill in excavations promptly, but not before completing 

the following: 
1. Construction below finish grade including, where applicable, subdrainage, 

dampproofing, waterproofing, and perimeter insulation. 

2. Surveying locations of underground utilities for Record Documents. 

3. Testing and inspecting underground utilities. 

4. Removing concrete formwork. 

5. Removing trash and debris. 

6. Removing temporary shoring and bracing, and sheeting. 

7. Installing permanent or temporary horizontal bracing on horizontally 
supported walls. 

B. Place backfill on subgrades free of mud. 

3.11 UTILITY TRENCH BACKFILL 
A. Place backfill on subgrades free of mud. 

B. Place and compact bedding course on trench bottoms and where indicated. 
Shape bedding course to provide continuous support for bells, joints, and barrels 
of pipes and for joints, fittings, and bodies of conduits. 

C. Trenches Under Footings: Backfill trenches excavated under footings and below 
24-inches of bottom of footings with satisfactory soil; fill the remainder with 
concrete to elevation of bottom of footings. 

D. Backfill voids with satisfactory soil while removing shoring and bracing. 

E. Place and compact initial backfill of satisfactory soil, free of particles larger than 
1-inch in any dimension, to a height of twelve (12) inches over the pipe or 
conduit. 
1. Carefully compact initial backfill under pipe haunches and compact evenly up 

on both sides and along the full length of piping or conduit to avoid damage 
or displacement of piping or conduit. Coordinate backfilling with utilities 
testing. 

F. Place and compact final backfill of satisfactory soil to final subgrade elevation. 

G. Install warning tape directly above utilities, twelve (12) inches above top of pipe. 
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3.12 SOIL FILL 
A. Plow, scarify, bench, or break up sloped surfaces steeper than one (1) vertical to 

five (5) horizontal so fill material will bond with existing material. 

B. Place and compact fill material in layers to required elevations as follows: 
1. Under grass and planted areas, use satisfactory top soil material. 

2. Under walks and pavements, use satisfactory soil material. 

3. Under steps and ramps, use satisfactory soil material. 

4. Under building slabs, use satisfactory soil material. 

5. Under footings and foundations, use satisfactory soil material. 

C. Place soil fill on subgrades free of mud. 

3.13 SOIL MOISTURE CONTROL 
A. Moisture condition the material to about two (2) percent above optimum moisture 

content. 
1. Do not place backfill or fill soil material on surfaces that are muddy. 

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil 
material that is too wet to compact to specified dry unit weight. 

3.14 COMPACTION OF SOIL BACKFILLS AND FILLS 
A. Place backfill and fill soil materials in layers not more than eight (8) inches in 

loose depth for material compacted by heavy compaction equipment, and not 
more than four (4) inches in loose depth for material compacted by hand-
operated tampers. 

B. Place backfill and fill soil materials evenly on all sides of structures to required 
elevations, and uniformly along the full length of each structure. 

C. Compact soil materials to not less than the following percentages of maximum 
dry unit weight according toASTM D 1557-12e1: 
1. Under structures, building slabs, steps, and pavements, scarify and 

recompact top twelve (12) inches of existing subgrade and each layer of 
backfill or fill soil material to a minimum ninety-five (95) percent compaction 
as determined by ASTM D 1557-1 2e1. 

2. Under walkways, scarify and recompact top six (6) inches below subgrade 
and compact each layer of backfill or fill soil material to a minimum ninety-five 
(95) percent compaction as determined by ASTM D 1557-12e1. 

3. Under turf or unpaved areas, scarify and recompact top six (6) inches below 
subgrade and compact each layer of backfill or fill soil material to a minimum 
ninety-five (95) percent compaction as determined by ASTM D 1557-1 2e1. 

4. For utility trenches, compact each layer of final backfill soil material to a 
minimum ninety-five (95) percent compaction as determined by ASTM D 
1557-12e1. 
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3.15 GRADING 
A. General: Uniformly grade areas to a smooth surface, free of irregular surface 

changes. Comply with compaction requirements and grade to cross sections, 
lines, and elevations indicated. 
1. Provide a smooth transition between adjacent existing grades and new 

grades. 

2. Cut out soft spots, fill low spots, and trim high spots to comply with required 
surface tolerances. 

B. Site Rough Grading: Slope grades to direct water away from buildings and to 
prevent ponding. Finish subgrades to required elevations within the following 
tolerances: 
1. Turf or Unpaved Areas: Plus or minus one (1) inch. 

2. Walks: Plus or minus one (1) inch. 

3. Pavements: Plus or minus 1/2 inch. 

C. Grading inside Building Lines: Finish subgrade to a tolerance of 1/2 inch when 
tested with a ten (10)-foot straightedge. 

3.16 BASE COURSES UNDER PAVEMENTS AND WALKS 
A. Place base course on subgrades free of mud. 

B. On prepared subgrade, place base course under pavements and walks as 
follows: 
1. Place base course material over subgrade under hot-mix asphalt pavement 

or concrete pavement. 

2. Shape base course to required crown elevations and cross-slope grades. 

3. Place base course six (6) inches or less in compacted thickness in a single 
layer. 

4. Place base course that exceeds six (6) inches in compacted thickness in 
layers of equal thickness, with no compacted layer more than six (6) inches 
thick or less than three (3) inches thick. 

5. Compact base course at optimum moisture content to required grades, lines, 
cross sections, and thickness to not less than ninety-five (95) percent of 
maximum dry unit weight according to ASTM D 1557-1 2e1. 

C. Pavement Shoulders: Place shoulders along edges of base course to prevent 
lateral movement. Construct shoulders, at least twelve (12) inches wide, of 
satisfactory soil materials and compact simultaneously with each base layer to 
not less than ninety-five (95) percent of maximum dry unit weight according to 
ASTM D 1557-12e1. 

3.17 DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE 
A. Place drainage course on subgrades free of mud. 
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B. On prepared subgrade, place and compact drainage course under cast-in-place 
concrete slabs-on-grade as follows: 
1. Place drainage course six (6) inches or less in compacted thickness in a 

single layer. 

2. Place drainage course that exceeds six (6) inches in compacted thickness in 
layers of equal thickness, with no compacted layer more than six (6) inches 
thick or less than three (3) inches thick. 

3. Compact each layer of drainage course to required cross sections and 
thicknesses. 

3.18 FIELD QUALITY CONTROL 
A. Testing Agency: Engage a qualified Geotechnical Engineer to perform tests and 

inspections. 

B. The Geotechnical Engineer will inspect and test subgrades and each fill or 
backfill layer. Proceed with subsequent earth moving only after test results for 
previously completed work comply with requirements. 

C. The Geotechnical Engineer will test compaction of soils in place according to 
ASTM D 1556/D 1556M-15, ASTM D 2167-15, ASTM D 6938-15, and ASTM D 
2937-10, as applicable. Tests will be performed at the following locations and 
frequencies: 
1. Paved and Building Slab Areas: At subgrade and at each compacted fill and 

backfill layer, at least one test for every 2000 sq. ft. or less of paved area or 
building slab, but in no case fewer than three tests. 

2. Trench Backfill: At each compacted initial and final backfill layer, at least one 
test for every 150 feet or less of trench length, but no fewer than two tests. 

D. When the Geotechnical Engineer reports that subgrades, fills, or backf ills have 
not achieved degree of compaction specified, scarify and moisten or aerate, or 
remove and replace soil materials to depth required; recompact and retest until 
specified compaction is obtained. 

3.19 PROTECTION 
A. Protecting Graded Areas: Protect newly graded areas from traffic and erosion. 

Keep free of trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or 
partially completed surfaces become eroded, rutted, settled, or where they lose 
compaction due to subsequent construction operations or weather conditions. 
1. Scarify or remove and replace soil material to depth as directed by the 

Project Manager; reshape and recompact. 

C. Where settling occurs before the project correction period elapses, remove 
finished surfacing, backfill with additional soil material, compact, and reconstruct 
surfacing. 
1. Restore appearance, quality, and condition of finished surfacing to match 

adjacent work, and eliminate evidence of restoration to greatest extent 
possible. 
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3.20 DISPOSAL OF SURPLUS AND WASTE MATERIALS 
A. Remove surplus satisfactory soil and waste materials, including unsatisfactory 

soil, trash, and debris, and legally dispose of them off State's property. 

B. Transport surplus satisfactory soil to designated storage areas on State's 
property. Stockpile or spread soil as directed by the Project Manager. 
1. Remove waste materials, including unsatisfactory soil, trash, and debris, and 

legally dispose of them off State's property. 

END OF SECTION 
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SECTION 02361 - TERMITE CONTROL 

PART I - GENERAL 

1.01 SUMMARY 
A. This Section includes the following for termite control: 

1. Chemical Soil Treatment. 

B. Related Work Described Elsewhere: Non-chemical termite control is provided 
under SECTION 02287 - TERMITE CONTROL BARRIER SYSTEM. 

1.02 DEFINITIONS 
A. EPA: Environmental Protection Agency. 

B. PCO: Pest Control Operator. 

C. Certified Applicator/Operator: Any individual who applies pesticides or 
supervises the use of pesticides, and who has been authorized to do so by 
successfully completing a training program approved by the EPA, followed by 
formal certification by the Department of Defense or the State. 

D. HIARNG: Hawaii Army National Guard. 

E. Pest Management Coordinator (PMC): The individual to oversee all pest 
management activities on the installation. 

F. Integrated Pest Management (1PM): A planned program incorporating a wide 
variety of technological and management practices to achieve long-term and 
environmentally sound pest suppression and prevention. 1PM uses targeted, 
sustainable methods including education/communication, habitat modification, 
non-chemical control, biological control, and, where necessary, the use of 
pesticide compounds, formulations, and application methods that present the 
least potential hazard to humans and the environment. Federal Agencies are 
mandated by Public Law (Section 136r-1 of Title 7, USC) to use 1PM. 

G. Integrated Pest Management Plan (IPMP): A long-range, well-defined planning 
and operational document that describes the 1PM program. Written pest 
management plans are required as a means of establishing and implementing 
1PM. 

H. Out of Cycle Pesticide Use Request (OCPUR): The OCPUR is a supplement to 
the PUP. An OCPUR is a pesticide use request for pesticides that were not 
included in the installation's annual Pesticide Use Proposal. (See below for 
information on the Pesticide Use Proposal.) 

1. Pesticide: Any substance or mixture of substances, including biological control 
agents, that may prevent, destroy, repel, or mitigate pests and is specifically 
labeled for use by the EPA. Also, any substance or mixture of substances 
intended for use as a plant regulator, defoliant, desiccant, or biocide. The 
AFPMB does not review or approve disinfectants or biocides. 
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J. Pesticide Use Proposal (PUP): The PUP documents the exact pesticides 
proposed to be used on an installation the following year. The pesticides listed 
on this proposal must be approved by the Project Manager prior to use. The 
Army Pest Management Consultant confirms that the pesticides are registered by 
the EPA and State and are being used for the correct target site and pest. 

1.03 SYSTEM DESCRIPTIONS 
A. Chemical Soil Treatment: System consists of application of termiticide chemicals 

to exposed soil and to voids in construction where insects may gain entry to the 
building. 

1.04 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Product Data: 
1. Treatments. 

2. Application instructions. 

3. Copies of the EPA-registered labels for all chemicals. 

C. Product Certificates: Signed by manufacturers of termite control products 
certifying that treatments furnished comply with requirements. 

D. Qualification Data: For firms and persons specified in item entitled "QUALITY 
ASSURANCE" hereinbelow to demonstrate their capabilities and experience. 
Include lists of completed projects with project names and addresses, names and 
addresses of architects and owners, and other information specified. 

E. Contractor License: Submit copy of current State of Hawaii license for 
application of chemical treatments. 

F. Chemical Soil Treatment Application Report: After application of termiticide is 
completed, submit report for the State's record information, including the 
following as applicable: 
1. Date and time of application. 

2. Moisture content of soil before application. 

3. Brand name and manufacturer of termiticide. 

4. Quantity of undiluted termiticide used. 

5. Dilutions, methods, volumes, and rates of application used. 

6. Areas of application. 

7. Water source for application. 

G. Guarantee: Submit guarantee as stipulated in item entitled "GUARANTEE" 
hereinbelow. 
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H. Pest Management Maintenance Record DD Form 1532-1: 
1. The Contractor shall prepare, submit, and maintain daily pest management 

records and reports on DD Form 1532-1 (Technical Exhibit C) for each pest 
management service provided to include surveillance, non-chemical controls, 
and pesticide applications. 

2. Records shall be accurate and complete. 

3. Records shall include location of the service (building number, etc. that 
accurately identifies the location), date of application, area or units serviced, 
target pest, the type of application, pesticide common name from the label 
that was applied, EPA Registration Number, final concentration applied, the 
amount of final spray or dry formulation applied, labor time, and the 
applicators name and certification number. 

4. All DD 1532-1 pest management records shall be submitted electronically 
(via disk or e-mail attachment) to the Project Manager monthly. Records 
rejected by the Project Manager due to inadequate or incorrect information 
shall be corrected and returned to the Project Manager by the Contractor 
within 10 business days. 

1.05 QUALITY ASSURANCE 
A. Applicator Qualifications: A PCO who is licensed by the Hawaii State Pest 

Control Board in Branch #3 and certified as a commercial applicator under the 
Hawaii Pesticide Law by the Hawaii State Department of Agriculture in category 
7b and who is: 
1. Chemical Soil Treatment: An experienced installer who has completed 

termite control treatment similar to that indicated for this Project and whose 
work has a record of successful in-service performance. 

2. Certification: All Contract personnel who will apply or supervise the 
application of pesticides shall have current and possess commercial 
certification by the State of Hawaii in the appropriate EPA-approved State 
categories for the work requirements of the contract. This contract work will 
require the pesticide applicator certification categories listed in Technical 
Exhibit (A). All Contractor personnel who apply pesticides shall have full 
commercial certification. Neither private applicator certification nor registered 
technician certification are acceptable. 

B. Regulatory Requirements: Formulate and apply termiticides, and label with a 
Federal registration number, to comply with EPA regulations and authorities 
having jurisdiction. 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. The 
Contractor shall maintain a binder containing labels and MSDSs for all pesticides 
used, and have it readily available for inspection at all times. 

C. Storage, Mixing, Disposal of Pesticides, and Pesticide Spills: 
1. Pesticide 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). 
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2. Pesticide Mixing: Pesticides may be mixed on the installation at a 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 backf low prevention device furnished by 
the Contractor and installed on all hoses when filling formulation tanks with 
potable water. If the Contractor mixes pesticide away from a hardstand 
mixing area, they must use a portable mixing pad. 

3. Pesticide Disposal: All pesticides, rinse water, and containers shall be 
disposed of in accordance with label directions. The 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. 

4. The Contractor shall immediately report all spills of hazardous materials to 
the Project Manager. Spills shall be managed in accordance with the 
regulatory requirements; and 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. 

1.06 PROJECT CONDITIONS 
A. Environmental Limitations: To ensure penetration, do not treat soil that is water 

saturated. Do not treat soil while precipitation is occurring. Comply with 
EPA-Registered Label requirements and requirements of authorities having 
jurisdiction. 

1.07 COORDINATION 
A. Coordinate termite control treatment application with trenching, excavating, filling, 

grading, and concreting operations. 
1. Treat soil under footings, grade beams, and ground supported slabs before 

construction. 

1.08 GUARANTEE 
A. Written guarantee, signed by applicator and Contractor certifying that termite 

control work, will prevent infestation of subterranean termites. If subterranean 
termite activity or damage is discovered during guarantee period, re-treat soil and 
repair or replace damage caused by termite infestation. 
1. Guarantee Period: Two years from date of Project Acceptance. 

2. All necessary repairs of damages resulting from subterranean termite 
infestation shall be made at the Contractor's expense; and 

3. If subterranean termite infestation should occur through the treated area 
within the 2 year guarantee period, the soil shall be re-treated as described in 
subparagraph entitled "Minimum Re-Treatment" below, or, other methods, 
including but not limited to, installation of a monitored bait station system to 
reduce infestation shall be installed without cost to the State of Hawaii. 
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4. Minimum Re-Treatment: 
a. All corrective treatments shall be performed to at least 10-feet around 

each visible subterranean termite activity. 

b. Drill one hole per block along one course above adjacent grade of hollow 
tile wails which extend below grade, and treat at a rate consistent with the 
pesticide label. 

c. Drill and treat through all interior concrete floors, along both sides of all 
partitions and walls, and all cracks and expansion joints according to label 
directions. Drill holes through concrete slab shall be 1/2-inch or 9/1 6-inch 
diameter and spaced not more than 18-inches apart. 

d. Drill one hole at each plumbing or utility penetration through ground floor 
slab and treat according to label instructions. 

e. Patch drill holes with cement/concrete to full depth of slab thickness and 
refinish walls/floors as necessary to prevent any backflow and to restore 
original appearance. 

f. Replace any finish/finish materials which are contaminated by spilled 
chemicals. 

5. The above-ground areas infested with subterranean termites shall be treated 
as appropriate with a proven, effective insecticide to eliminate those termites. 

PART 2 - PRODUCTS 

2.01 CHEMICAL SOIL TREATMENT 
A. Termiticide: Provide an EPA-registered termiticide complying with requirements 

of authorities having jurisdiction, in a soluble or emulsible, concentrated 
formulation that dilutes with water or foaming agent, and formulated to prevent 
termite infestation. Use only soil treatment solutions that are not harmful to 
plants. Provide quantity required for application at the label volume and rate for 
the maximum termiticide concentration allowed for each specific use, according 
to the product's EPA-Registered Label. 

B. Chemicals shall be aqueous solutions of Type I repellent term iticides or Type II 
non-repellent termiticide pesticides approved for use at HIARNG facilities listed 
on the Approved Pesticides List in Technical Exhibit B. Non-approved pesticides 
shall not be used unless approved by the Project Manager. The Contractor shall 
submit a request for approval by submitting the trade name and EPA registration 
number to the Project Manager in accordance with the GENERAL CONDITIONS. 
The Project Manager will submit an OCPUR form to the NGB Pest Management 
Consultant requesting approval. Approvals may be made and limited to specific 
pests/sites. The Contractor shall not deviate from the HIARNG Approved 
Pesticide List without prior approval from the Project Manager. The chemicals 
shall be used in accordance with the labels and provisions related to the use of 
those pesticides as adopted by the Hawaii Pesticide Law, Chapter 149A, HRS, 
and the Federal Insecticide, Fungicide and Rodenticide Act. 
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1. Type II non-repellent termiticides such as Dursban TC shall not be used. 

2. The Contractor shall procure, handle, store, and apply pesticides in strict 
accordance with the EPA registered pesticide label. Only certified applicators 
shall operate pesticide application equipment. All pesticides shall be used in 
accordance with Federal, State of Hawaii, local laws, and installation 
regulations. 

C. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following or accepted equivalent: 
1. AgrEvo Environmental Health, Inc.; a Company of Hoechst and Schering, 

Berlin. 

2. American Cyanamid Co.; Agricultural Products Group; Specialty Products 
Department. 

3. Bayer Corp.; Garden & Professional Care. 

4. DowElanco. 

5. FMC Corp.; Pest Control Specialties. 

6. Zeneca Professional Products. 

PART 3 - EXECUTION 

3.01 EXAMINATION 
A. Examine substrates, areas, and conditions, with Applicator present, for 

compliance with requirements for moisture content of the soil, interfaces with 
trenching, earthwork, slab and foundation work, landscaping, and other 
conditions affecting performance of termite control. Proceed with application only 
after unsatisfactory conditions have been corrected. 

3.02 PREPARATION 
A. General: Comply with the most stringent requirements of authorities having 

jurisdiction and with manufacturer's written instructions for preparing substrate. 
Remove all extraneous sources of wood cellulose and other edible materials 
such as wood debris, tree stumps and roots, stakes, formwork, and construction 
waste wood from soil and around foundations. 

B. Chemical Soil Treatment Preparation: Remove foreign matter and impermeable 
soil materials that could decrease treatment effectiveness on areas to be treated. 
Loosen, rake, and level soil to be treated, except previously compacted areas 
under slabs and footings. Termiticides may be applied before placing compacted 
fill under slabs if recommended by termiticide manufacturer. 
1. Fit filling hose connected to water source at the site with a backflow 

preventer, complying with requirements of authorities having jurisdiction. 
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3.03 APPLICATION, GENERAL 
A. General: Comply with the most stringent requirements of authorities having 

jurisdiction and with manufacturer's EPA-Registered Label for products. 

B. Notify Project Manager at least 5 days before application of chemicals. 

3.04 APPLYING CHEMICAL SOIL TREATMENT 
A. Application: Mix soil treatment termiticide solution to a uniform consistency. 

Provide quantity required for application at the label volume and rate for the 
maximum specified concentration of termiticide, according to manufacturer's 
EPA-Registered Label, to the following so that a continuous horizontal and 
vertical termiticidal barrier or treated zone is established around and under 
building construction. Distribute the treatment evenly. 
1. A totalizing meter shall be provided to determine application rates and to 

indicate the total volume of pesticide applied in U.S. gallons. The meter shall 
be no more than 5-feet from the applicator at all times. 

2. Slabs-on-Grade: Under ground-supported slab construction as an overall 
treatment. Treat soil materials before footings and concrete slabs are placed. 
a. Whenever possible, the solution shall be applied not more than 24 hours 

before the pouring of concrete over the affected area. 

3. Foundations: Adjacent soil including soil along entire inside perimeter of 
foundation walls, along both sides of interior partition walls, around plumbing 
pipes and electric conduit penetrating slab, and around interior column 
footers and piers; and along entire outside perimeter, from grade to bottom of 
footing. Avoid soil washout around footings. 
a. Treatment shall include the provision of vertical barriers as stated on the 

product label. 

4. Masonry: Treat voids. 

5. Penetrations: At expansion joints, control joints, and areas where slabs will 
be penetrated. 

B. Avoid disturbance of treated soil after application. Keep off treated areas until 
completely dry. 

C. Protect termiticide solution, dispersed in treated soils and fills, from being diluted 
until ground-supported slabs are installed. Use waterproof barrier according to 
EPA-Registered Label instructions. 

D. Post warning signs in areas of application. Liquid or aerosol pesticide 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. Formulations that do not volatilize or carry on air currents 
may be applied in occupied spaces. 

E. Reapply soil treatment solution to areas disturbed by subsequent excavation, 
grading, landscaping, or other construction activities following application. 
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F. Equipment shall be in good operating condition, free of visible deterioration, shall 
not leak, and shall be calibrated to apply pesticides in accordance with the 
pesticide product label. Proof of calibration may be requested. Equipment that 
has failed shall be replaced and/or repaired by the Contractor prior to resuming 
operations. The Contractor must clearly and plainly mark all pesticide application 
equipment with the company's name, a point-of-contact, and phone number. The 
Contractor shall assume responsibility for all Contractor-owned equipment or 
other items. 

G. Vehicles shall be 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 Hawaii State law. 

3.05 TECHNICAL EXHIBITS 
A. See attachments appended to the end of this Section: 

1. Technical Exhibit A: Commercial Pesticide Applicator Certification 
Categories. 

2. Technical Exhibit B: HIARNG Approved Pesticides List or pre-accepted 
manufacturer. 

3. Technical Exhibit C: DD Form 1532-1 

END OF SECTION 
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Technical Exhibit A  

Commercial Pesticide Applicator Certification Categories 

 

EPA Category* State 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.

EPA # Trade Name Active Ingredient % Active 
Ingredient

Signal 
Word

Self-Help 
Approved

Restricted 
Use 

Pesticide 
(RUP)

100-1066 Demand (Patrol) CS Insecticide lambda-Cyhalothrin 9.7000 Caution
100-1240 Demand G Insecticide lambda-Cyhalothrin 0.0450 Caution
100-1260 Optigard Ant Gel Bait Thiamethoxam 0.0100 Caution
100-1484 Advion Cockroach Gel Bait Indoxacarb 0.6000 Caution
100-1498 Advion Ant Gel Indoxacarb 0.0500 Caution

12455-61 Liqua-Tox II Diphacinone, sodium salt 0.1060 Warning
12455-79 Contrac All Weather Blox (Rat & Mouse Bait) Bromadiolone 0.0050 Caution
12455-89 Final All-Weather Blox Brodifacoum 0.0050 Caution
12455-95 Fastrac Blox (F-Trac All-Weather Blox) Bromethalin 0.0100 Caution
149-8 Terro Ant Killer II sodium tetraborate decahydrate 

(Borax B4Na2O7.10H2O)
5.4000 Caution Yes

241-322 Amdro Pro Fire Ant Insecticide Hydramethylnon 0.7300 Caution
241-392 Phantom (SD) Termiticide-Insecticide Chlorfenapyr 21.4500 Caution
2724-420 Tango (Zoecon RF-329 Ant Growth Regulator) s-Methoprene 4.9000 Caution
2724-421 Altosid XR (Zoecon RF-292) Briquet s-Methoprene 2.1000 Caution
2724-448 Altosid Pellet Mosquito Growth Regulator (Zoecon RF-

330)
s-Methoprene 4.2500 Caution

2724-469 Gentrol Point Source (Zoecon s-Hydropene Roach 
Control Station II)

(7s)-Hydroprene 90.6000 Caution

2724-484 Gentrol (RF 9707) Aerosol (7s)-Hydroprene 0.3600 Caution
2724-786 Zoecon (RF 2050) Wasp-X Wasp and Hornet Spray Ethofenprox 0.5000 Caution Yes

Piperonyl butoxide 1.0000
Tetramethrin 0.2000

279-3062 Dragnet SFR (FT) Termiticide/Insecticide Permethrin, mixed cis, trans 36.8000 Caution
279-3168 Eliminator Fire Ant Killer Granuals (Talstar One/PL 

Granular) Insecticide
Bifenthrin 0.2000 Caution

279-3206 Talstar TC Flowable Termiticide/Insecticide (P, One, 
P Professional, PL)

Bifenthrin 7.9000 Caution

279-3343 Talstar Xtra Granular Insecticide Bifenthrin 0.2000 Caution
zeta-Cypermethrin 0.0500

432-1255 Maxforce Complete Brand Granular Insect Bait Hydramethylnon 1.0000 Caution
432-1256 Maxforce FC Ant Bait Stations Fipronil 0.0100 Caution Yes
432-1257 Maxforce Roach Bait Fipronil 0.0500 Caution
432-1259 Maxforce FC Select Professional Insect Control 

Roach Killer Bait Gel
Fipronil 0.0100 Caution

432-1304 Tempo Ultra Insecticide WP beta-Cyfluthrin 10.0000 Caution
432-1363 Tempo SC Ultra Insecticide beta-Cyfluthrin 11.8000 Caution
432-1460 Maxforce FC (Magnum) Roach Killer Bait Gel Fipronil 0.0500 Caution
432-763 Suspend SC Insecticide (K-Othrine SC Insecticide) Deltamethrin 4.7500 Caution

432-836 DeltaGard G Insecticide Granule Deltamethrin 0.1000 Caution
432-992 Drione Dust Insecticide Piperonyl butoxide 10.0000 Caution

Pyrethrins 1.0000
Silica (non-crystaline forms) 40.0000

46515-48-9688 Ace House & Garden Bug Killer 2 d-trans Allethrin 0.2500 Caution Yes

Permethrin, mixed cis, trans 0.1500
499-290 (Whitmire) PT (Prescription Treatment) 565 Plus XLO 

(Formula 2) (WB)
Pyrethrins 0.5000 Caution Yes

Piperonyl butoxide 1.0000
n-Octyl bicycloheptene 
dicarboximide

1.0000

499-294 Avert Dry Flowable Cockroach Bait Formula 1 Abamectin 0.0500 Caution
499-304 CY-Kick CS Controlled Release Cyfluthrin Cyfluthrin 6.0000 Caution
499-362 Whitmire PT 515 Wasp Freeze d-trans Allethrin 0.1290 Caution Yes

d-Phenothrin 0.1200
499-370 Advance (Ascend) Granular Ant Bait Abamectin 0.0110 Caution
499-496 Advance 360A Dual Choice Ant Bait Stations 

(Prescription Treatment Advance Dual/TC 234)
Abamectin 0.0110 Caution Yes

499-507 Advance Cockroach Gel Bait (TC 248) Dinotefuran 0.5000 Caution
499-550 PT Wasp-Freeze II Wasp & Hornet Insecticide Prallethrin 0.1000 Caution Yes

APPROVED PESTICIDE (INSECTICIDE, HERBICIDE, RODENTICIDE)                                     
LIST FOR HAWAII ARMY NATIONAL GUARD FACILITIES

HIARNG IPMP - APPENDIX M Updated: October 1, 2015
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EPA # Trade Name Active Ingredient % Active 
Ingredient

Signal 
Word

Self-Help 
Approved

Restricted 
Use 

Pesticide 
(RUP)

524-475 Round Up Pro (Ultra) Herbicide Glyphosate-isopropylammonium 41.0000 Caution
524-517 Ranger Pro Herbicide Glyphosate-isopropylammonium 41.0000 Caution
524-579 Round Up ProMax Herbicide Glycine, n-(phosphonomethyl)-

potassium salt
48.7000 Caution

5481-550 Prelude Termiticide/Insecticide Permethrin, mixed cis, trans 25.6000 Caution
56-42 JT Eaton (Bait Block Rodenticide with Peanut Butter 

Flavorizer)
Diphacinone 0.0050 Caution

61282-12 Ramik Bars (Promar Blox All-Weather Rodenticide) Diphacinone 0.0050 Caution
6218-47 Summit B.T.I. Briquets Bacillus thuringiensis subspecies 

israelensis Strain BMP 14 4 
solids, spores and insecticidal 
toxins

10.3100 Caution

62719-37 Garlon (Element) 3A Triethylamine triclopyr 44.4000 Danger
62719-4 Vikane Sulfuryl fluoride 99.8000 Danger-

Poison
Yes

62719-40 Garlon (Element) 4 Butoxyethyl triclopyr 61.6000 Caution

62719-519 Milestone 
Aminopyralid, 
triisopropanolamine salt

40.6000
Caution

62719-527 Garlon 4 Ultra (GF-1529) Butoxyethyl triclopyr 60.4500 Caution
64240-33 Combat Source Kill Max R1 (small roach) Fipronil 0.0300 Caution Yes
64240-34 Combat Source Kill Max R2 (large roach) Fipronil 0.0300 Caution Yes
64405-2 Niban (Redzone) Granular Bait Boric acid 5.0000 Caution
67702-3-34704 First Choice Sluggo (NEU1165M) Snail and Slug Bait Phosphoric acid, iron(3+) salt 

(1:1)
1.0000 Caution

7173-202 Maki Mini Blocks Bromadiolone 0.0050 Caution
7173-218 Generation (Hombre) Mini Blocks Difethialone 0.0025 Caution
7173-288 Generation Blue Max Mini Difethialone 0.0025 Caution
71986-2 XT 2000 Orange Oil Plus d-Limonene 95.0000 Caution
73049-38 Vectobac 12AS Bacillus thuringiensis subspecies 

israelensis strain AM 65-52 
solids, spores and insecticidal 
toxins

11.6100 Caution

73342-1 Amdro (Probait) Fire Ant Bait Hydramethylnon 0.7300 Caution Yes
7969-232 Siesta Insecticide Fire Ant Bait Metaflumizone 0.0630 Caution
86203-11 Safari 20 SG Insecticide Dinotefuran 20.0000 Caution
89459-26 Prentox Pyronyl Crop Spray Piperonyl butoxide 60.0000 Caution

Pyrethrins 6.0000

1)  Pesticides not listed must be approved by NGB Pest Management Consultant prior to purchase and/or application. Please submit requests 
(pesticide trade name and EPA Registration Number) to the HIARNG Environmental Office Pest Management Coordinator (Craig Blaisdell 672-1278).
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SECTION 02510 - WATER DISTRIBUTION 

PART 1 - GENERAL 

1.01 SUMMARY 
A. This section includes but is not limited to the following for water distribution 

systems: 
1. Pipes. 

2. Service Connections. 

3. Valves. 

4. Valve Boxes. 

5. Testing and Chlorination. 

6. Concrete Jackets. 

B. Related Work Described Elsewhere: 
1. SECTION 02300 - EARTHWORK. Water system trenching, bedding and 

backfilling requirements. 

2. SECTION 03300 - CAST-IN-PLACE CONCRETE. Concrete work for thrust 
blocks. 

3. Department of Water Supply, County of Hawaii, et al., "Water System 
Standards," 2002, and "Water System External Corrosion Control Standards, 
1991, Volume 3, hereinafter collectively referred to as the "DWS Standards". 
All references made to "Engineer" in DWS Standards shall be replaced by 
"Project Manager". Paragraphs on measurement and payment do not apply. 

1.02 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Product Certificates: For each type of pipe and fitting, valve, valve box, fire 
hydrant, and temporary service line, from manufacturer. 

C. Submit certification of system chlorination. 

PART 2 - PRODUCTS 

2.01 MATERIALS 
A. Pipe: 

1. Install ductile iron pipe for pipes four (4) inches and larger. 
a. Ductile iron pipe shall conform to all sections of American Standard 

Association Specification ASA A21.50 (AWWA C150) and ASA A21.51 
(AWWA C1 51), Class 52, cement lined with push-on or mechanical joints. 

YOUTH CHALLENGE ACADEMY (YCA) 
BUILDING 621 RENOVATION — PHASE 2 	 Water Distribution 
KEAUKAHA MILITARY RESERVATION, HILO, HAWAII 	 02510- 1 



2. Install copper service laterals of soft tempered Type "K" tubing in accordance 
with the DWS Standards for pipes three (3) inches and smaller. 

3. All pipe and joints shall have a bonded tape coating in accordance with 
Volume 3 of the DWS Standards. 

4. Concrete jacket shall be in accordance with the DWS Standards. 

B. Fittings: All fittings shall be compatible with the pipe joints and conform to the 
requirements of the DWS Standards. Ductile iron pipe fittings shall be cement 
lined. 

C. Service Connections: Materials for service connections shall conform to the 
DWS Standards. 

D. Valves: Valves, including the air relief valve for the temporary service 
connection, shall conform to the requirements of the DWS Standards. All valves 
shall be designed for use with cold water and the class, size, and design working 
pressure of each, valve to be furnished shall be as indicated or herein specified. 
All valves shall be furnished with silicon bronze body studs, bolts and nuts in 
accordance with ASTM B 98/13 98M-08, or 18-8, type 302 stainless steel. Unless 
otherwise specified, valves shall be of Class 200. 

E. Valve Boxes: Valve boxes shall be per the DWS Standards. 

F. Temporary Service Lines: Pipe materials to be suitable for potable water service, 
meeting applicable requirements of the DWS Standards. The means of pipe 
anchorage to the existing structure shall be selected by the Contractor. 

PART 3- EXECUTION 

3.01 INSTALLATION 
A. Pipes and Fittings: 

1. Excavation and bedding shall be as specified in the DWS Standards and 
SECTION 02300 - EARTHWORK. 

2. Expose existing utility lines at connections and crossings prior to installation 
of new lines. Record pipe inverts on Record Drawings. Comply with the 
DWS Standards for making connections between new work and existing 
pipes. Temporary service connections shall comply with the applicable 
requirements of the DWS Standards. 

3. Pipe to be laid in a trench shall be laid on the prepared trench bedding so that 
the barrel of the pipe shall have a firm, uniform bearing along its entire laying 
length with the invert properly set to grade and alignment. The pipe shall not 
be laid on wood blocks. "Springing" or "buckling" of pipe lengths into place 
between installed pipes or special casting will not be allowed. 

4. Pipe shall be laid up-grade. 
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5. The installation procedure for pipe shall be as recommended in the 
manufacturer's installation instructions and in accordance with the DWS 
Standards. 

6. When pipe laying is interrupted or delayed, all openings shall be tightly closed 
with removable plugs or caps held securely in place. 

7. The maximum allowable deflections at pipe joints and fitting connection shall 
be as recommended by the manufacturer or the DWS Standards, whichever 
is less. Should the deflections in excess of the minimum recommended 
standard be indicated, successive joints and connections shall be deflected 
such that no one joint or connection exceeds the maximum allowable 
recommended. 

8. Pipe and appurtenances shall be thoroughly inspected and tested prior to 
installation. The Contractor shall assume full responsibility for the soundness 
of the pipe and appurtenances installed, including temporary service lines. 

9. Pipes and appurtenances shall be thoroughly cleaned and scraped of all 
foreign matter and protuberances and shall be kept clean until the 
assembling of the joint has been completed. 

10. Pipe, fittings, valves, and accessories shall be carefully lowered into the 
trench using suitable equipment in such manner as to prevent damage to 
pipe and fittings. Under no circumstances shall pipe or accessories be 
dropped or dumped into the trench. 

11. Concrete reaction blocks shall be installed at all horizontal bends and fittings, 
and vertical anchor blocks at all vertical bends in accordance with the DWS 
Standards. 

12. Ductile Iron Pipe and Fittings: 
a. All sockets and plain ends shall be thoroughly cleaned with a wire brush 

and inspected for cracks that might have occurred in transit or handling. 

b. Torque to be applied to bolts for mechanical joint pipe and fittings shall be 
as specified by the manufacturer. If effective sealing of mechanical joints 
is not attained at the maximum specified torque, the joints shall be 
disassembled and reassembled after thorough cleaning. Bolts shall not 
be overstressed to compensate for poor installation practice. The bolts 
shall be tightened so as to keep the gland or follower ring square with the 
socket and the bolt stress evenly disturbed. 

13. Copper Tubing and Fittings: Installation shall be in accordance with the DWS 
Standards, as modified to comply with the Safe Drinking Water Act. 

14. Service connections shall be made in accordance with the DWS Standards. 

B. Valves: 
1. Valves shall be inspected to ensure proper working order before installation. 

All rust-preventing grease, dirt, grit, rust and foreign matter shall be removed 
from valve ends. Valves shall be tested and all leaks stopped. 
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2. Valves shall be supported by concrete blocks, bricks, and strapped with metal 
clamps in accordance with the DWS Standards. 

3. All cast iron bodied valves without factory-applied permanent exterior 
protective coating shall be cleaned of all loose scale, rust, grease, oil, and 
other foreign matter and given a field protective coating. Exterior coating 
shall be Inertol or high-grade DWS approved epoxy coating for buried valves, 
and aluminum paint of commercial quality for exposed valves in manholes 
and above ground level. 

C. Valve Boxes: 
1. Valve boxes shall be constructed in accordance with the DWS Standards. 

Valves shall be properly connected to the facilities of which they are a 
component part. 

2. Excavation shall be made as closely as practicable to the neat lines of the 
structures. Use reasonable precaution to avoid over-excavation in all cases. 

3. Standpipes for valve boxes shall be set plumb to and centered over the valve 
stem. 

4. Cast iron frames and covers shall be set firmly to grade in concrete and, 
when applicable, centered over the standpipe. All cast iron covers shall be 
close fitting to avoid rattling due to passing traffic. Upon completion of 
installation, the frame and cover shall be given one coat of approved epoxy 
paint. 

3.02 TESTING AND CHLORINATING 
A. Test the water system at a minimum of 225 psi at the low point. 

B. After the pipeline, temporary service lines and appurtenances have been 
installed, tested, and accepted by the Project Manager, they shall be cleaned. 
Cleaning shall be done by thoroughly flushing out all dirt or foreign matter from 
the pipeline. 

C. Chlorinate and flush all water mains, temporary service lines and appurtenances, 
in accordance with the latest methods as approved by the DWS and the 
Department of Health, State of Hawaii. 
1. In the process of chlorinating the pipeline, all valves, temporary service lines 

and appurtenances shall be operated while the pipelines are being filled. 
After the necessary retention period, the pipeline shall be completely flushed 
and drained of the highly chlorinated water. Should the initial disinfection 
treatment fail to produce the desired results, the chlorination procedure shall 
be repeated until satisfactory results are obtained. 

2. Temporary drain lines required to properly drain the newly installed facilities 
shall be installed and shall be removed after the completion of all chlorination. 

3. The Contractor shall be responsible for permits to dispose of hydrotest water. 

YOUTH CHALLENGE ACADEMY (YCA) 
BUILDING 621 RENOVATION - PHASE 2 	 Water Distribution 
KEAUKAHA MILITARY RESERVATION, HILO, HAWAII 	 02510 - 4 



D. Backfilling: Upon completion of the test, the trench shall be backfilled in 
accordance with the DWS Standards as specified under SECTION 02300 - 
EARTHWORK. 

E. Restoration and Cleanup: 
1. Restore existing pavements, walkway and grassed areas outside the limits of 

new construction. Provide a smooth riding and flush connection between the 
restored and existing area. Restoration shall be in accordance with the DWS 
Standards. 

2. Upon completion of each section of pipeline, remove all excess pipe and 
appurtenances and thoroughly clean the area. 

3. Surplus material resulting from trench and structure excavation shall be used 
to the extent required. 

4. Keep all roadways and walkways free from debris. Control dust. 

END OF SECTION 
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SECTION 02530 - SEWER SYSTEM 

PART I - GENERAL 

1.01 SUMMARY 
A. Section includes but is not limited to the following for sewer systems: 

1. Pipe and fittings. 

2. Non-pressure couplings. 

3. Cleanouts. 

4. Encasement for piping. 

5. Manholes. 

B. Related Work Described Elsewhere: 
1. SECTION 02300 - EARTHWORK. Sewer system trenching, bedding, and 

backfilling requirements. 

2. SECTION 02531 - INDIVIDUAL WASTEWATER SYSTEMS. Individual 
wastewater system requirements. 

1.02 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Product Certificates: For each type of pipe and fitting, from manufacturer. 

C. Submit pipeline testing results. 

D. Submit field quality-control reports. 

1.03 DELIVERY, STORAGE, AND HANDLING 
A. Do not store plastic pipe and fittings in direct sunlight. 

B. Protect pipe, pipefittings, and seals from dirt and damage. 

C. Handle manholes according to manufacturer's written rigging instructions. 

PART 2 - PRODUCTS 

2.01 PVC PIPE AND FITTINGS 
A. PVC Type PSM Sewer Piping: 

1. Pipe: ASTM D 3034-14a, SDR 35, PVC Type PSM sewer pipe with bell-and-
spigot ends for gasketed joints. 

2. Fittings: ASTM D 3034-14a, PVC with bell ends. 

3. Gaskets: ASTM F 477-14, elastomeric seals. 
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2.02 NON PRESS URE-TYPE TRANSITION COUPLINGS 
A. Comply with ASTM C 1173-1Oe, elastomeric, sleeve-type, reducing, or transition 

coupling, for joining underground non-pressure piping. Include ends of same 
sizes as piping to be joined and corrosion-resistant-metal tension band and 
tightening mechanism on each end. 

B. Sleeve Materials: 
1. For Plastic Pipes: ASTM F 477-14, elastomeric seal or ASTM D 5926-15, 

PVC. 

2. For Dissimilar Pipes: ASTM D 5926-15, PVC or other material compatible 
with pipe materials being joined. 

C. Unshielded, Flexible Couplings: 
1. Description: Elastomeric sleeve with stainless-steel shear ring and corrosion-

resistant-metal tension band and tightening mechanism on each end. 

D. Ring-Type, Flexible Couplings: Elastomeric compression seal with dimensions to 
fit inside bell of larger pipe and for spigot of smaller pipe to fit inside ring. 

2.03 CLEANOUTS 
A. Cast-Iron Cleanouts: ASME A112.36.2M, round, gray-iron housing with clamping 

device and round, secured, scoriated, gray-iron cover. Include gray-iron ferrule 
with inside calk or spigot connection and countersunk, tapered-thread, brass 
closure plug. 
1. Top-Loading Classification(s): Extra-Heavy Duty. 

2. Sewer Pipe Fitting and Riser to Cleanout: ASTM A 74-09, Service class, 
cast-iron soil pipe and fittings. 

2.04 ENCASEMENT FOR PIPING 
A. Standard: ASTM A 674-10 or AWWA Cl 05. 

B. Material: Linear low-density polyethylene film of 0.008-inch or high-density, 
cross-laminated polyethylene film of 0.004-inch minimum thickness. 

C. Form: Sheet ortube. 

D. Color: Black or natural. 

PART 3 - EXECUTION 

3.01 EARTHWORK 
A. Excavating, trenching, and backfilling are specified in SECTION 02300 - 

EARTHWORK. 

3.02 PIPING INSTALLATION 
A. General Locations and Arrangements: Drawings indicate general location and 

arrangement of underground sanitary sewer piping. Location and arrangement 
of piping layout take into account design considerations. Install piping as 
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indicated. Where specific installation is not indicated, follow piping 
manufacturer's written instructions. 

B. Install piping beginning at low point, true to grades and alignment indicated with 
unbroken continuity of slope. Place bell ends of piping facing upstream. Install 
gaskets, seals, sleeves, and couplings according to manufacturer's written 
instructions. 

C. Install manholes for changes in direction unless fittings are indicated. 

D. Install proper size increasers, reducers, and couplings where different sizes or 
materials of pipes and fittings are connected. Reducing size of piping in direction 
of flow is prohibited. 

E. Install gravity-flow, non-pressure, sewer piping according to the following: 
1. Install piping pitched down in direction of flow, at minimum slope of 2.08 

percent unless otherwise indicated. 

2. Install piping NPS 6 and larger with restrained joints at tee fittings and at 
changes in direction. Use corrosion-resistant rods, pipe or fitting 
manufacturer's proprietary restraint system, or cast-in-place-concrete 
supports or anchors. 

3. Install piping with 36-inches minimum cover in sidewalk areas or areas not 
subject to vehicular loads and 48-inches minimum cover in paved areas or 
areas that may be subject to vehicular loads. 

4. Install PVC Type PSM sewer piping according to ASTM D 2321-14e1 and 
ASTM F 1668-08. 

F. Install corrosion-protection piping encasement over the following underground 
metal piping according to ASTM A 674-10(2014) orAWVVA C105: 
1. Hubless cast-iron soil pipe and fittings. 

G. Clear interior of piping and manholes of dirt and superfluous material as work 
progresses. Maintain swab or drag in piping, and pull past each joint as it is 
completed. Place plug in end of incomplete piping at end of day and when work 
stops. 

3.03 PIPE JOINT CONSTRUCTION 
A. Join gravity-flow, non-pressure, sewer piping according to the following: 

1. Join hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast 
Iron Soil Pipe and Fittings Handbook" for hubless-coupling joints. 

2. Join PVC Type PSM sewer piping according to ASTM 0 2321-14e1 and 
ASTM 0 3034-1 4a for elastomeric-seal joints or ASTM D 3034-1 4a for 
elastomeric-gasket joints. 

3. Join PVC, AVVWA C900 sewer pipe according to AMA M23. 

4. Join dissimilar pipe materials with non-pressure-type, flexible or rigid 
couplings. 
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B. Pipe couplings with pressure ratings at least equal to piping rating may be used 
in applications below unless otherwise indicated. 
1. Use non-pressure flexible couplings where required to join gravity-flow, non-

pressure sewer piping unless otherwise indicated. 
a. Unshielded flexible couplings for pipes of same or slightly different OD. 

b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with 
different OD. 

c. Ring-type flexible couplings for piping of different sizes where annular 
space between smaller piping's OD and larger piping's ID permits 
installation. 

3.04 CLEANOUT INSTALLATION 
A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade. 

Use cast-iron soil pipe fittings in sewer pipes at branches for cleanouts, and use 
cast-iron soil pipe for riser extensions to cleanouts. Install piping so cleanouts 
open in direction of flow in sewer pipe. 

B. Set cleanout frames and covers in earth in cast-in-place-concrete block, eighteen 
by eighteen (18 by 18) by twelve (12) inches deep. Set with tops one (1) inch 
above surrounding grade. 

C. Set cleanout frames and covers in concrete pavement and roads with tops flush 
with pavement surface. 

3.05 CONNECTIONS 
A. Connect non-pressure, gravity-flow drainage piping to building's sanitary building 

drains specified in SECTION 15400 - PLUMBING. 

B. Make connections to existing piping and cesspool. 
1. Use commercially manufactured wye fittings for piping branch connections. 

Remove section of existing pipe, install wye fitting into existing piping, and 
encase entire wye fitting plus six (6) inches overlap with not less than six (6) 
inches of concrete with 28-day compressive strength of 3000 psi. 

2. Protect existing piping and manholes to prevent concrete or debris from 
entering while making tap connections. Remove debris or other extraneous 
material that may accumulate. 

C. Connect to septic tank as specified in SECTION 02531 - INDIVIDUAL 
WASTEWATER SYSTEMS. 

3.06 IDENTIFICATION 
A. Materials and their installation are specified in SECTION 02300 - EARTHWORK. 

Arrange for installation of green warning tapes directly over piping and at outside 
edges of underground manholes. 
1. Use detectable warning tape over nonferrous piping and over edges of 

underground manholes 
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3.07 FIELD QUALITY CONTROL 
A. Inspect interior of piping to determine whether line displacement or other damage 

has occurred. Inspect after approximately twenty-four (24) inches of backfill is in 
place, and again at completion of project. 
1. Submit separate report for each system inspection. 

2. Defects requiring correction include the following: 
a. Alignment: Less than full diameter of inside of pipe is visible between 

structures. 

b. Damage: Crushed, broken, cracked, or otherwise damaged piping. 

c. Infiltration: Water leakage into piping. 

d. Exfiltration: Water leakage from or around piping. 

3. Replace defective piping using new materials, and repeat inspections until 
defects are within allowances specified. 

4. Reinspect and repeat procedure until results are satisfactory. 

B. Test new piping systems, and parts of existing systems that have been altered, 
extended, or repaired, for leaks and defects. 
1. Notify the Project Manager at least seven (7) days prior to installing pipes. 

2. Do not enclose, cover, or put into service before inspection and acceptance. 

3. Test completed piping systems according to requirements of the Project 
Manager. 

4. Schedule tests and inspections by the Project Manager with at least 72 hours' 
advance notice. 

5. Submit separate report for each test. 

6. Hydrostatic Tests: Test sanitary sewerage according to requirements of the 
Project Manager and the following: 
a. Fill sewer piping with water. Test with pressure of at least ten (10) feet 

head of water, and maintain such pressure without leakage for at least 
fifteen (15) minutes. 

b. Close openings in system and fill with water. 

c. Purge air and refill with water. 

d. Disconnect water supply. 

e. Test and inspect joints for leaks. 

7. Air Tests: Test sanitary sewerage according to requirements of the Project 
Manager, UNI-13-6, and the following: 
a. Test plastic gravity sewer piping according to ASTM F 141 7-1 1A(2015). 
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C. Leaks and loss in test pressure constitute defects that must be repaired. 

D. Replace leaking piping using new materials, and repeat testing until leakage is 
within allowances specified. 

3.08 CLEANING 
A. Clean dirt and superfluous material from interior of piping. 

END OF SECTION 
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SECTION 02531 - INDIVIDUAL WASTEWATER SYSTEMS 

PART I - GENERAL 

1.01 SUMMARY 
A. This section includes but is not limited to the following for individual wastewater 

systems: 
1. Septic tanks. 

2. Precast concrete manhole risers. 

3. Miscellaneous materials. 

B. Related Work Described Elsewhere: 
1. SECTION 02300 - EARTHWORK. Interceptor excavation, bedding, and 

backfilling requirements. 

2. SECTION 02530 - SEWER SYSTEM. Sewer system requirements. 

C. References: 
1. State of Hawaii Department of Health (DOH) Hawaii Administrative Rules, 

Chapter 11-62, "Wastewater Systems." 

2. International Association of Plumbing and Mechanical Engineers (IAPMO). 

1.02 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Shop Drawings: For each type and size of septic tank indicated. 
1. Include materials of construction, dimensions, rated capacities, retention 

capacities, location and size of pipe connection, furnished specialties, and 
accessories. 

C. Product Certificates: For each individual wastewater system, from manufacturer. 
1. Include materials of fabrication, dimensions, rated capacities, retention 

capacities, operating characteristics, size and location of each pipe 
connection, furnished specialties, and accessories. 

2. Include IAPMO certification for septic tank. 

D. Submit percolation test results as required per DOH rules. 

E. Submit field quality-control reports. 

F. Submit completed DOH Licensed Contractor Form to the Project Manager. Upon 
completion of the work, submit a copy of the as-built drawings. 

1.03 DELIVERY, STORAGE AND HANDLING 
A. Handle septic tanks according to manufacturer's written rigging instructions. 
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PART 2 - PRODUCTS 

2.01 INTERCEPTORS 
A. Precast Concrete Septic: Precast concrete shall comply with ASTM 091 3-08. 

Include rubber-gasketed joints, vent connections, manholes, compartments or 
baffles, and piping or openings to retain grease and oil and to permit wastewater 
flow. 
1. Manufacturers: Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the work include, but are not 
limited to, the following manufacturers: 
a. Jensen Precast 

b. Crest Precast Concrete, Inc. 

c. Wieser Concrete 

2. Protective Coating: Plant-applied, SSPC-Paint 16, coal-tar, epoxy-polyamide 
paint fifteen (15) mil minimum thickness applied to all exterior and interior 
concrete surfaces. 

3. Structural Design Loads: 
a. Heavy-Traffic Load: Comply with ASTM C 890-13(2013), A-16 (AASHTO 

HS2O-44). 

4. Resilient Pipe Connectors: ASTM 0923-08(2013), cast or fitted into 
interceptor walls, for each pipe connection. 

5. Grade Rings: Reinforced-concrete rings, six (6) to nine (9) inches total 
thickness, to match diameter of manhole frame and cover. 

6. Manhole Frames and Covers: Ferrous, twenty-four- (24)-inch ID by seven-
(7) to nine- (9) inch riser with four- (4) inch minimum width flange and twenty-
six- (26) inch diameter cover. 

7. Ductile Iron: ASTM A536-84(2014), Grade 60-40-18, unless otherwise 
indicated. 

8. Gray Iron: ASTM A 48/48M-03(2012), Class 35, unless otherwise indicated. 

B. Septic Tank Capacity and Characteristics: Reference Schedules and Details 
indicated. 

2.02 PRECAST CONCRETE MANHOLE RISERS 
A. Precast Concrete Manhole Risers: ASTM C 478-15, with rubber-gasketed joints. 

B. Precast Concrete Manhole Risers: ASTM C 913-08, 24-inch ID. Include rubber-
gasketed joints. 
1. Structural Design Loads: 

a. Heavy-Traffic Load: Comply with ASTM C 890-1 3, A-16 (AASHTO 
HS2O-44). 

2. Length: From top of underground concrete structure to grade. 
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3. Riser Sections: Four- (4) inch minimum thickness and twenty-four- (24) inch 
diameter. 

4. Top Section: Eccentric cone, unless otherwise indicated. Include top of cone 
to match grade ring side. 

5. Gaskets: ASTM C 443-12, rubber. 

6. Steps: Individual FRP steps or FRP ladder ASTM A615/A615M-15a, 
deformed, 1/2-inch steel reinforcing rods encased in ASTM 04101-11, PP, 
wide enough to allow worker to place both feet on one (1) step and designed 
to prevent lateral slippage off of step. Cast or anchor steps into sidewalls at 
twelve- (12) to sixteen (16) inch intervals. 

C. Grade Rings: Reinforced-concrete rings, four- (4) inch total thickness with three-
(3) to twelve- (12) inch riser, to match diameter of manhole frame and cover. 

D. Protective Coating: Plant-applied, SSPC-Paint 16, coal-tar, epoxy-polyam ide 
paint ten- (10) mil minimum thickness applied to all exterior and interior concrete 
surfaces. 

E. Manhole Frames and Covers: Ferrous; twenty-four- (24) inch internal diameter 
by seven- (7) to nine- (9) inch riser with four- (4) inch minimum width flange and 
twenty-six- (26) inch diameter cover. 
1. Ductile Iron: ASTM A 536-84(2014), Grade 60-40-18, unless otherwise 

indicated. 

2. Gray Iron: ASTM A 48/A 48M-03(2012), Class 35, unless otherwise 
indicated. 

3. Include indented top design with lettering cast into cover; wording on Septic 
Tank covers to be "SEWER". 

2.03 MISCELLANEOUS MATERIALS 
A. Concrete Paint: SSPC-Paint 16, coal-tar, epoxy polyamide. 

B. Metal Paint: SSPC-Paint 16, coal-tar, epoxy polyamide 

C. PE Film: ASTM D4397-10, 0.10-inch thickness sheet. 

PART 3 - EXECUTION 

3.01 EARTHWORK 
A. Excavating, trenching, and backfilling are specified in SECTION 02300 - 

EARTHWORK. 

3.02 INSTALLATION 
A. Install septic tank inlets and outlets at elevations indicated in accordance with the 

accepted shop drawings and the manufacturer's recommended procedures. Set 
level and plumb. 
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B. Install manhole risers on top of underground septic tanks, as required. 

C. Set tops of manhole frames and covers flush with finished surfaces in 
pavements. 

D. Clean and prepare surfaces to be field painted. Remove loose efflorescence, 
chalk, dust, dirt, grease, oils, and release agents. Roughen surface as required 
to remove glaze. Paint the exterior concrete surfaces as recommended by the 
paint manufacturer. 

E. Repair and restore protective coatings to original condition. 

3.03 SEWER PIPING 
A. Install piping as specified in SECTION 02530 - SEWER SYSTEM. 

3.04 FIELD QUALITY CONTROL 
A. Inspect interior of piping to determine whether line displacement or other damage 

has occurred. Inspect after approximately twenty-four (24) inches of backfill is in 
place, and again at completion of project. 
1. Submit separate report for each system inspection. 

2. Defects requiring correction include the following: 
a. Alignment: Less than full diameter of inside of pipe is visible between 

structures. 

b. Deflection: Flexible piping with deflection that prevents passage of ball or 
cylinder of size not less than ninety-two point five (92.5) percent of piping 
diameter. 

c. Damage: Crushed, broken, cracked, or otherwise damaged piping. 

d. Infiltration: Water leakage into piping. 

e. Exfiltration: Water leakage from or around piping. 

3. Replace defective piping using new materials, and repeat inspections until 
defects are within allowances specified. 

4. Reinspect and repeat procedure until results are satisfactory. 

B. Test new individual wastewater systems for leaks and defects. 
1. Notify Project Manager at least seven (7) days prior to installing individual 

wastewater system and grease interceptors. 

2. Do not enclose, cover or put into service individual wastewater systems, 
including septic tank and leaching fields before inspection and approval by 
the Project Manager. 
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3.05 CLEANING 
A. Clean dirt and superfluous material from interior of septic tanks and grease 

interceptor. 

END OF SECTION 
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SECTION 02740 - ASPHALT CONCRETE PAVING 

PART 1 - GENERAL 

1.01 SUMMARY 
A. This section includes the following for asphalt concrete paving: 

1. Hot-mix asphalt patching. 

2. Hot-mix asphalt paving. 

B. Related Work Described Elsewhere: 
1. SECTION 02220 - SITE DEMOLITION for demolition, removal, and recycling 

of existing asphalt pavements, and for geotextiles that are not embedded 
within courses of asphalt paving. 

2. SECTION 02300 - EARTHWORK for aggregate base course for concrete 
walks and pavements, and asphalt paving. 

1.02 DEFINITION 
A. Hot-Mix Asphalt Paving Terminology: Refer to ASTM D 8-13b for definitions of 

terms. 

1.03 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Product Data: For each type of product indicated. Include technical data and 
tested physical and performance properties. 
1. Job-Mix Designs: Certification of each job mix proposed. 

C. Shop Drawings: Indicate pavement markings, lane separations, and defined 
parking spaces. Indicate, with international symbol of accessibility, spaces 
allocated for people with disabilities. 

D. Qualification Data: For qualified manufacturer and installer. 

E. Material Certificates: For each paving material, from manufacturer. 

F. Material Test Reports: For each paving material. 

G. Field Observations and Test Results: All test results and field logs from the 
Contractor's testing firm are to be submitted to the Project Manager at the end of 
each day's work. 

1.04 QUALITY ASSURANCE 
A. Manufacturer Qualifications: A paving-mix manufacturer registered with and 

approved by authorities having jurisdiction or the State of Hawaii Department of 
Transportation (DOT). 

B. Testing Agency Qualifications: Qualified according to ASTM D 3666-13 for 
testing indicated. 
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C. Regulatory Requirements: Comply with materials, workmanship, and other 
applicable requirements of State of Hawaii DOT for asphalt paving work. 
1. Measurement and payment provisions and safety program submittals 

included in standard specifications do not apply to this section. 

D. Preinstallation Conference: Conduct conference at project site. 
1. Review methods and procedures related to hot-mix asphalt paving including, 

but not limited to, the following: 
a. Review proposed sources of paving materials, including capabilities and 

location of plant that will manufacture hot-mix asphalt. 

b. Review condition of subgrade and preparatory work. 

c. Review requirements for protecting paving work, including restriction of 
traffic during installation period and for remainder of construction period. 

d. Review and finalize construction schedule and verify availability of 
materials, Installer's personnel, equipment, and facilities needed to make 
progress and avoid delays. 

1.05 PROJECT CONDITIONS 
A. Environmental Limitations: Do not apply asphalt materials if subgrade is wet or 

excessively damp, if rain is imminent or expected before time required for 
adequate cure. 

PART 2- PRODUCTS 

2.01 AGGREGATES 
A. General: Use materials and gradations that have performed satisfactorily in 

previous installations. 

B. Coarse Aggregate: ASTM D 692/D 692M-15, sound; angular crushed stone, 
crushed gravel, or cured, crushed blast-furnace slag. 

C. Fine Aggregate: ASTM D 1073-11 or AASHTO M 29, sharp-edged natural sand 
or sand prepared from stone, gravel, cured blast-furnace slag, or combinations 
thereof. 
1. For hot-mix asphalt, limit natural sand to a maximum of twenty (20) percent 

by weight of the total aggregate mass. 

D. Mineral Filler: ASTM D 242/D 242M-09(2014) or AASHTO M 17, rock or slag 
dust, hydraulic cement, or other inert material. 

2.02 ASPHALT MATERIALS 
A. Asphalt Binder: AASHTO M 320, PG 64-16. 

B. Asphalt Cement: Performance-graded asphalt binder shall conform to AASHTO 
M 320. 

C. Prime Coat: Asphalt emulsion prime coat complying with State of Hawaii DOT 
requirements. 
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D. Tack Coat: Emulsified asphalt (Type SS-1, SS-1 h, CSS-1 or CSS-lh). 

E. Water: Potable. 

F. Undersealing Asphalt: ASTM D 3141/D 3141 M-09, pumping consistency. 

2.03 AUXILIARY MATERIALS 
A. Herbicide: Commercial chemical for weed control, registered by the EPA. 

Provide in granular, liquid, or wettable powder form. 

B. Sand: ASTM D 1073-11 or AASHTO M 29, Grade Nos. 2 or 3. 

C. Pavement-Marking Paint: Reflectorized traffic paint shall conform to the 
requirements of Premixed Ref lectorized White and Yellow Traffic Paint. 

D. Wheel Stops: Precast, air-entrained concrete, 2500-psi minimum compressive 
strength, five (5) inches high by nine (9) inches wide by seventy-two (72) inches 
long. Provide chamfered corners, drainage slots on underside, and holes for 
anchoring to substrate. 
1. Dowels: Galvanized steel, 1-inch diameter, 10-inch minimum length. 

2.04 MIXES 
A. Hot-Mix Asphalt: Dense, hot-laid, hot-mix asphalt plant State DOT Mix V and 

designed according to procedures in Al MS-2, Mix Design Methods for Asphalt 
Concrete and Other Hot-Mix Types. 

PART 3- EXECUTION 

3.01 EXAMINATION 
A. Verify that subgrade is dry and in suitable condition to begin paving. 

B. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to 
identify soft pockets and areas of excess yielding. Do not proof-roll wet or 
saturated subgrades. 
1. Completely proof-roll subgrade in one direction, repeating proof-rolling in 

direction perpendicular to first direction. Limit vehicle speed to three (3) mph. 

2. Proof roll with a loaded ten (10) wheel, tandem-axle dump truck weighing not 
less than fifteen (15) tons. 

3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or 
rutting, as determined by the Geotechnical Engineer, and replace with 
compacted backfill or fill as directed. 

C. Proceed with paving only after unsatisfactory conditions have been corrected. 
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3.02 SURFACE PREPARATION 
A. General: Immediately before placing asphalt materials, remove loose and 

deleterious material from substrate surfaces. Ensure that prepared subgrade is 
ready to receive paving. 

B. Herbicide Treatment: Apply herbicide according to manufacturer's recommended 
rates and written application instructions. Apply to dry, prepared subgrade or 
surface of compacted-aggregate base before applying paving materials. 
1. Mix herbicide with prime coat if formulated by manufacturer for that purpose. 

C. Base Course: Install base course per SECTION 02300 - EARTHWORK. 

D. Prime Coat: Apply uniformly over surface of compacted unbound-aggregate 
base course at a rate of 0.15 to 0.50 gallons per square yard. Apply enough 
material to penetrate and seal but not flood surface. Allow prime coat to cure. 
1. If prime coat is not entirely absorbed within 24 hours after application, spread 

sand over surface to blot excess asphalt. Use enough sand to prevent 
pickup under traffic. Remove loose sand by sweeping before pavement is 
placed and after volatiles have evaporated. 

2. Protect primed substrate from damage until ready to receive paving. 

E. Tack Coat: Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 
0.15 gallons per square yard. 
1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving. 

2. Avoid smearing or staining adjoining surfaces, appurtenances, and 
surroundings. Remove spillages and clean affected surfaces. 

3.03 HOT-MIX ASPHALT PLACING 
A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike 

off. Place asphalt mix by hand to areas inaccessible to equipment in a manner 
that prevents segregation of mix. Place each course to required grade, cross 
section, and thickness when compacted. 
1. Place hot-mix asphalt base course in number of lifts and thicknesses 

indicated. 

2. Place hot-mix asphalt surface course in single lift. 

3. Spread mix at minimum temperature of two hundred fifty (250) degrees F. 

4. Begin applying mix along centerline of crown for crowned sections and on 
high side of one-way slopes unless otherwise indicated. 

5. Regulate paver machine speed to obtain smooth, continuous surface free of 
pulls and tears in asphalt-paving mat. 

B. Place paving inconsecutive strips not less than ten (10) feet wide unless inf ill 
edge strips of a lesser width are required. 
1. After first strip has been placed and rolled, place succeeding strips and 

extend rolling to overlap previous strips. Complete a section of asphalt base 
course before placing asphalt surface course. 
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C. Promptly correct surface irregularities in paving course behind paver. Use 
suitable hand tools to remove excess material forming high spots. Fill 
depressions with hot-mix asphalt to prevent segregation of mix; use suitable 
hand tools to smooth surface. 

3.04 JOINTS 
A. Construct joints to ensure a continuous bond with the adjoining paving sections. 

Construct joints free of depressions, with same texture and smoothness as other 
sections of hot-mix asphalt course. 
1. Clean contact surfaces and apply tack coat to joints. 

2. Offset longitudinal joints, in successive courses, a minimum of six (6) inches. 

3. Offset transverse joints, in successive courses, a minimum of twenty-four (24) 
inches. 

4. Construct transverse joints at each point where paver ends at the end of each 
day and resumes work at a subsequent time. Construct these joints using 
either "bulkhead" or "papered" method according to Al MS-22, for both 
"Ending a Lane" and "Resumption of Paving Operations". 

5. Compact joints as soon as hot-mix asphalt will bear roller weight without 
excessive displacement. 

6. Compact asphalt at joints to a density within two (2) percent of specified 
course density. 

3.05 COMPACTION 
A. General: Begin compaction as soon as placed hot-mix paving will bear roller 

weight without excessive displacement. Compact hot-mix paving with hot, hand 
tampers or with vibratory-plate compactors in areas inaccessible to rollers. 
1. Complete compaction before mix temperature cools to one hundred eighty- 

five (185) degrees F. 

B. Breakdown Rolling: Complete breakdown or initial rolling immediately after 
rolling joints and outside edge. Examine surface immediately after breakdown 
rolling for indicated crown, grade, and smoothness. Correct laydown and rolling 
operations to comply with requirements. 

C. Intermediate Rolling: Begin intermediate rolling immediately after breakdown 
rolling while hot-mix asphalt is still hot enough to achieve specified density. 
Continue rolling until hot-mix asphalt course has been uniformly compacted to 
the following density: 
1. Average Density: ninety-six (96) percent of reference laboratory density 

according to ASTM D 6927-06 or AASHTO T 245, but not less than ninety-
four (94) percent nor greater than one hundred (100) percent. 

2. Average Density: ninety-two (92) percent of reference maximum theoretical 
density according to ASTM D 2041/D 2041 M-1 1, but not less than ninety (90) 
percent nor greater than ninety-six (96) percent. 
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D. Finish Rolling: Finish roll paved surfaces to remove roller marks while hot-mix 
asphalt is still warm. 

E. Edge Shaping: While surface is being compacted and finished, trim edges of 
pavement to proper alignment. Bevel edges while asphalt is still hot; compact 
thoroughly. 

F. Repairs: Remove paved areas that are defective or contaminated with foreign 
materials and replace with fresh, hot-mix asphalt. Compact by rolling to specified 
density and surface smoothness. 

G, Protection: After final rolling, do not permit vehicular traffic on pavement until it 
has cooled and hardened. 

H. Erect barricades to protect paving from traffic until mixture has cooled enough 
not to become marked. 

3.06 INSTALLATION TOLERANCES 
A. Pavement Thickness: Compact each course to produce the thickness indicated 

within the following tolerances: 
1. Base Course: Plus or minus 1/2 inch. 

2. Surface Course: Plus 1/4 inch, no minus. 

B. Pavement Surface Smoothness: Compact each course to produce a surface 
smoothness within the following tolerances as determined by using a ten- (10) 
foot straightedge applied transversely or longitudinally to paved areas: 
1. Base Course: 1/4 inch. 

2. Surface Course: 1/8 inch. 

3. Crowned Surfaces: Test with crowned template centered and at right angle 
to crown. Maximum allowable variance from template is 1/4 inch. 

3.07 FIELD QUALITY CONTROL 
A. Testing Agency: Engage a qualified testing agency to perform tests and 

inspections. 

B. Thickness: In-place compacted thickness of hot-mix asphalt courses will be 
determined according to ASTM 0 3549/D 3549M-1 1. 

C. Surface Smoothness: Finished surface of each hot-mix asphalt course will be 
tested for compliance with smoothness tolerances. 

D. In-Place Density: Testing agency will take samples of uncompacted paving 
mixtures and compacted pavement according to ASTM D 979/D 979M-15 or 
AASHTO T 168. 
1. Reference maximum theoretical density will be determined by averaging 

results from four samples of hot-mix asphalt-paving mixture delivered daily to 
site, prepared according to ASTM D 2041/D 2041 M-1 1, and compacted 
according to job-mix specifications. 
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2. In-place density of compacted pavement will be determined by testing core 
samples according to ASTM D 1188-07(2015) or ASTM D 27261D 2726M-14. 
a. One core sample will be taken for every 1,000 sq. yds. or less of installed 

pavement, with no fewer than one (1) core taken. 

b. Field density of in-place compacted pavement may also be determined by 
nuclear method according to ASTM D 2950/D 2950M-14 and correlated 
with ASTM D 1188-07(2015) or ASTM D 2726/D 2726M-14. 

E. Replace and compact hot-mix asphalt where core tests were taken. 

F. Remove and replace or install additional hot-mix asphalt where test results or 
measurements indicate that it does not comply with specified requirements. 

3.08 DISPOSAL 
A. Except for material indicated to be recycled, remove excavated materials from 

project site, and legally dispose of them in State permitted landfill. 
1. Do not allow milled materials to accumulate on-site. 

END OF SECTION 
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DIVISION 3- CONCRETE 

SECTION 03300 - CAST-IN-PLACE CONCRETE 

PART I - GENERAL 

1.01 SUMMARY 
A. Section includes cast-in-place concrete, including formwork, reinforcement, 

concrete materials, mix design, placement procedures, and finishes. 

B. Related Sections include the following: 
1. SECTION 09900 - PAINTING testing for moisture and alkalinity. 

102 DEFINITIONS 
A. Cementitious Materials: Portland cement alone or in combination with one or 

more of blended hydraulic cement, fly ash and other pozzolans, ground 
granulated blast-furnace slag, and silica fume. 

1.03 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Product Data: Provide product data on admixtures. 

C. Design Mixes: For each concrete mix. Include alternate mix designs when 
characteristics of materials, project conditions, weather, test results, or other 
circumstances warrant adjustments. 
1. Indicate amounts of mix water to be withheld for later addition at Project site. 

D. Steel Reinforcement Shop Drawings: Details of fabrication, bending, and 
placement, prepared according to ACI 315, "Details and Detailing of Concrete 
Reinforcement." Include material, grade, bar schedules, stirrup spacing, bent bar 
diagrams, arrangement, and supports of concrete reinforcement. Include special 
reinforcement required for openings through concrete structures. Shop drawings 
shall show wall elevations with wall penetrations for other trades, including 
mechanical, plumbing, and electrical blockouts and openings. 

E. Formwork Shop Drawings: Prepared by or under the supervision of a qualified 
licensed Professional Engineer detailing fabrication, assembly, and support of 
formwork. Design and engineering of formwork are Contractor's responsibility. 
1. Shoring and Reshoring: Indicate proposed schedule and sequence of 

stripping formwork, shoring removal, reshoring, and final removal of shoring. 

F. Welding Certificates: Copies of certificates for welding procedures and 
personnel if welding is required. 

G. Material Test Reports: From a qualified testing agency indicating and 
interpreting test results for compliance with the requirements indicated, based on 
comprehensive testing of current materials. 
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H. Material Certificates: Signed by manufacturers certifying that each of the 
following items complies with requirements: 
1. Form materials and form-release agents. 

2. Steel reinforcement and reinforcement accessories. 

3. Curing materials. 

4. Floor and slab treatments. 

5. Bonding agents. 

6. Adhesives. 

7. Vapor barriers. 

8. Epoxy joint filler. 

9. Joint-filler strips. 

10. Repair materials. 

I. Guarantee: Submit guarantee as noted under item entitled 'DRYING 
CONCRETE SLABS TO LIMIT MOISTURE VAPOR EMISSIONS AND 
ALKALINITY" hereinbelow. 

1.04 QUALITY ASSURANCE 
A. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed 

concrete products complying with ASTM C 94/C 94M requirements for production 
facilities and equipment. 

B. Testing Agency Qualifications: An independent testing agency, acceptable to 
authorities having jurisdiction, qualified according to ASTM C 1077 and ASTM 
E 329 to conduct the testing indicated. 
1. Personnel conducting field tests shall be qualified as ACI Concrete Field 

Testing Technician, Grade 1, according to ACI CP-1 or an equivalent 
certification program. 

C. Source Limitations: Obtain each type or class of cementitious material of the 
same brand from the same manufacturer's plant, each aggregate from one 
source, and each admixture from the same manufacturer. 

D. Welding: Qualify procedures and personnel according to AWS Dl .4, "Structural 
Welding Code--Reinforcing Steel" if welding is required. 

E. ACI Publications: Comply with the following, unless more stringent provisions 
are indicated and maintain a copy at the field office. 
1. ACI 301, "Specification for Structural Concrete." 
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2. ACI 117, "Specifications for Tolerances for Concrete Construction and 
Materials." 

3. ACI 347R "Guide to Formwork for Concrete" 

1.05 DELIVERY, STORAGE, AND HANDLING 
A. Deliver, store, and handle steel reinforcement to prevent bending and damage. 

Keep reinforcing off ground by using pallets, wood dunnage, or other supports. 
Protect reinforcing from corrosion. 

PART 2 - PRODUCTS 

2.01 FORM-FACING MATERIALS 
A. Smooth-Formed Finished Concrete: Comply with ACI 347R. Provide new or good 

finish form-facing panels that will provide continuous, true, and smooth concrete 
surfaces. Furnish in largest practicable sizes to minimize number of joints. 
1. Plywood, metal, or other ACI 347R approved panel materials. 

2. Exterior-grade plywood panels, suitable for concrete forms, complying with 
DOC PS 1, and as follows: 
a. High-density overlay, Class 1, or better. 

b. Medium-density overlay, Class 1, or better, mill-release agent treated and 
edge sealed. 

c. Structural 1, B-B, or better, mill oiled and edge sealed. 

d. B-B (Concrete Form), Class 1, or better, mill oiled and edge sealed. 

B. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved 
material. Provide lumber dressed on at least two edges and one side for tight fit. 

C. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum. 

D. Form-Release Agent: Commercially formulated form-release agent that will not 
bond with, stain, or adversely affect concrete surfaces and will not impair 
subsequent treatments of concrete surfaces. Form oils or waxes shall not be 
used for concrete surfaces intended to be painted. 
1. Formulate form-release agent with rust inhibitor for steel form-facing 

materials. 

E. Form Ties: Factory-fabricated, removable or snap-off metal or glass-fiber-
reinforced plastic form ties designed to resist lateral pressure of fresh concrete 
on forms and to prevent spalling of concrete on removal. 
1. Furnish units that will leave no corrodible metal closer than 1 inch to the 

plane of the exposed concrete surface. 

2. Furnish ties that, when removed, will leave holes not larger than 1-1/2 inches 
in diameter in concrete surface. 
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3. Furnish ties with integral water-barrier plates to walls indicated to receive 
dam pproofing or waterproofing. 

2.02 STEEL REINFORCEMENT 
A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed, unless otherwise 

noted on the drawings. All reinforcing to be welded shall conform to ASTM 
A 706/A 706M, Grade 60. Reinforcing steel shall contain minimum recycled 
content of 75 percent. 

B. Plain-Steel Wire: ASTM A 1064/A 1064M, galvanized. 

2.03 REINFORCEMENT ACCESSORIES 
A. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, 

supporting, and fastening reinforcing bars and welded wire fabric in place that will 
not puncture the vapor barrier. Use plastic straps or brightly colored tie wires to 
secure reinforcing. Manufacture bar supports according to CRSI's "Manual of 
Standard Practice" from steel wire, plastic, or precast concrete or fiber-reinforced 
concrete of greater compressive strength than concrete, and as follows: 
1. For concrete surfaces exposed to view where legs of wire bar supports 

contact forms, use CRSI Class 1 plastic-protected. Refer to item entitled 
"STEEL REINFORCEMENT" hereinbelow for chair support spacing. 

B. Round Dowel Bars at Slab-On-Grade Joints: Hot-dipped galvanized ASTM 
A 36/A 36M rods. Galvanize in accordance to ASTM A 123/A 123M. 

C. Zinc Repair Material: ASTM A 780/A 780M, zinc-based solder, paint containing 
zinc dust, or sprayed zinc. 

2.04 CONCRETE MATERIALS 
A. Portland Cement: ASTM C 150/C 150M, Type I. 

B. Pozzolans 
1. Fly Ash: ASTM C 618, Class C or F. 

2. Ground Granulated Blast-Furnace Slag: ASTM C 989/C 989M, Grade 100 or 
120. 

C. Silica Fume: ASTM C 1240, amorphous silica. 

D. Normal-Weight Aggregate: ASTM C 33/C 33M, uniformly graded, and as follows: 
1. Class: Moderate weathering region, but not less than 3M. 

2. Aggregate Size: 1-1/2 inches (38 mm). 

3. Aggregate Size: No. 57 (1 inch to No. 4). 

4. Aggregate Size: No. 67 (3/4 inch to No. 4). 
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E. Size of Coarse Aggregate: Except when otherwise specified or permitted, 
maximum size of coarse aggregate shall not exceed three-fourths of the 
minimum clear spacing between reinforcing bars (or bundled bars), one-fifth of 
the narrowest dimension between the sides of forms, or one-third of the 
thickness of slabs or toppings. 

F. Recycled Aggregates: As a much as possible recycled aggregates shall be used 
in concrete. 

G. Water: Non potable meeting ASTM C 94/C 94M Acceptance Criteria for 
Questionable Water Supply or potable and complying with ASTM C 94/C 94M. 
Use only potable water for job site mixing. 

H. Rock Salt: Morton's Kiln Dried Course softener salt or equal. 

2.05 ADMIXTURES 
A. General: Admixtures certified by manufacturer to contain not more than 0.1 

percent water-soluble chloride ions by mass of cementitious material and to be 
compatible with other admixtures and cementitious materials. Do not use 
admixtures containing calcium chloride. 

B. Air-Entraining Admixture: ASTM C 260/C 260M. 

C. Water-Reducing Admixture: ASTM C 494/C 494M, Type A. 

D. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F. 

E. Water-Reducing and Accelerating Admixture: ASTM C 494/C 494M, Type E. 

F. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D. 

2.06 VAPOR BARRIERS 
A. Vapor Barrier: ASTM E 1745, Class A except as modified in Subpargraph 1. 

below, one-ply extruded polyolefin sheet; 15 mil minimum thickness. Compliance 
to ASTM standards shall be confirmed by an independent testing agency. 
1. Permeance Rating: ASTM E 96/E 96M, ASTM E 1 54/E 1 54M not exceeding 

0.006 gr/ft 2/hr. 

2.07 FLOOR AND SLAB TREATMENTS 
A. Slip-Resistive Aggregate Finish: Factory-graded, packaged, rustproof, 

nong lazing, abrasive aggregate of silicon carbide, or fused aluminum-oxide 
granules or crushed emery with emery aggregate containing not less than 50 
percent aluminum oxide and not less than 25 percent ferric oxide; unaffected by 
moisture, and cleaning materials. 

B. Unpigmented Mineral Dry-Shake Floor Hardener: Factory-packaged dry 
combination of Portland cement, graded quartz aggregate, and plasticizing 
admixture. 
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C. Pigmented Mineral Dry-Shake Floor Hardener: Factory-packaged dry 
combination of Portland cement, graded quartz aggregate, coloring pigments, 
and plasticizing admixture. Use coloring pigments that are finely ground, 
nonfading mineral oxides interground with cement. 
1. Colors: Match Project's samples. 

2. Colors: As indicated by referencing manufacturer's designations. 

3. Colors: As selected by the Project Manager from manufacturer's full range 
for these characteristics. 

D. Penetrating Liquid Floor Treatment: Chemically reactive, waterborne solutions of 
inorganic silicate or siliconate or polymerized polyester polymer or other 
materials and proprietary components; odorless; colorless; that penetrates, 
hardens, waterproofs or densifies concrete surfaces. 

2.08 CURING MATERIALS AND EVAPORATION RETARDERS 
A. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-

polyethylene sheet. 

B. Water: Potable. 

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

D. Clear, Solvent-Borne, Membrane-Forming Curing and Sealing Compound: 
ASTM C 1315, Type 1, Class A. 

E. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound: ASTM 
C 1315, Type 1, Class A. 

2.09 RELATED MATERIALS 
A. Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber. 

B. Epoxy Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin 
with a Shore A hardness of 80 per ASTM D 2240. 

C. Bonding Agent: ASTM C 1059/C 1059M, Type II, non-redispersible, acrylic 
emulsion or styrene butadiene. 

D. Epoxy-Bonding Adhesive: ASTM C 881/C 881M, two-component epoxy resin, 
capable of humid curing and bonding to damp surfaces, of class and grade to 
suit requirements, and as follows: 
1. Type II, non-load bearing, for bonding freshly mixed concrete to hardened 

concrete. 

2. Types I and II, non-load bearing, for bonding hardened or freshly mixed 
concrete to hardened concrete. 

3. Types IV and V, load bearing, for bonding hardened or freshly mixed 
concrete to hardened concrete. 
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E. Cementitious Coatings: Cement based polymer modified concrete finishing 
materials. Available Products subject to compliance with requirements, products 
that may be incorporated into the Work include, but are not limited to, the 
following: 
1. Pro Finish by Bonded Materials 

2. Polycoat by Tremcrete Systems Incorporated 

3. Durus by Durus High Tech Cement 

4. MBT RS-1 150 by Master Builders Technologies. 

F. Sleeves: Schedule 40 pipe, galvanized per ASTM A 53/A 53M, after cutting to 
proper size. 

G. Reglets: Fabricate reglets of not less than (0.0217-inch) thick galvanized steel 
sheet. Temporarily fill or cover face opening of reglet to prevent intrusion of 
concrete or debris. 

H. Dovetail Anchor Slots: Hot-dip galvanized steel sheet, not less than (0.0336 
inch) thick, with bent tab anchors. Temporarily fill or cover face opening of slots 
to prevent intrusion of concrete or debris. 

2.10 REPAIR MATERIALS 
A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product 

that can be applied in thicknesses from 1/8 inch and that can be feathered at 
edges to match adjacent floor elevations. Products shall contain no added 
gypsum. 
1. Cement Binder: ASTM C 150/C 150M, Portland cement or hydraulic or 

blended hydraulic cement as defined in ASTM C 219. 

2. Primer: Product of underlayment manufacturer recommended for substrate, 
conditions, and application. 

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as 
recommended by underlayment manufacturer. 

4. Compressive Strength: Not less than 4000 psi (27.6 MPa) at 28 days when 
tested according to ASTM C 109/C 109M. 

B. Repair Topping: Traffic-bearing, cement-based, polymer-modified, self-leveling 
product that can be applied in thicknesses from 1/4 inch. Products shall contain 
no added gypsum. 
1. Cement Binder: ASTM C 150/C 1 SOM, Portland cement or hydraulic or 

blended hydraulic cement as defined in ASTM C 219. 

2. Primer: Product of topping manufacturer recommended for substrate, 
conditions, and application. 

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as 
recommended by topping manufacturer. 
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4. Compressive Strength: Not less than 5500 psi (39 MPa) at 28 days when 
tested according to ASTM C 109/C 109M. 

2.11 CONCRETE MIXES 
A. Prepare design mixes for each type and strength of concrete determined by 

either laboratory trial mix or field test data bases, as follows: 
1. Proportion normal-weight concrete according to ACI 211.1 and ACI 301. 

B. All Concrete: Proportion normal-weight concrete mix with compressive strength 
of 4,000 psi for all concrete. 

C. Slab Vapor Emissions Rates: At the time of finished flooring installation, vapor 
emissions shall not exceed a maximum of 5 lbs. per 1000 square feet per 24 
hours or the maximum emission established by the flooring manufacturer 
whichever is less. If the vapor emission rate exceeds the limit specified, take 
measures specified in item entitled "DRYING CONCRETE SLABS TO LIMIT 
MOISTURE VAPOR EMISSIONS AND ALKALINITY' hereinbelow to reduce the 
emissions to an acceptable level without delaying the project. 

D. Cementitious Materials: Limit percentage, by weight, of cementitious materials 
other than Portland cement in concrete as follows: 
1. Fly Ash: 25 percent. 

2. Combined Fly Ash and Pozzolan: 25 percent. 

3. Ground Granulated Blast-Furnace Slag: 50 percent. 

4. Combined Fly Ash or Pozzolan and Ground Granulated Blast-Furnace Slag: 
50 percent Portland cement minimum, with fly ash or pozzolan not exceeding 
25 percent. 

5. Silica Fume: 10 percent. 

6. Combined Fly Ash, Pozzolans, and Silica Fume: 35 percent with fly ash or 
pozzolans not exceeding 25 percent and silica fume not exceeding 10 
percent. 

7. Combined Fly Ash or Pozzolans, Ground Granulated Blast-Furnace Slag, and 
Silica Fume: 50 percent Portland cement minimum, with fly ash or pozzolans 
not exceeding 25 percent and silica fume not exceeding 10 percent. 

E. Maximum water-cementitious materials ratio shall be 0.45. 

F. Do not add air entrainment to concrete of trowel-finished interior floors and 
suspended slabs. Do not allow entrapped air content to exceed 3 percent. 

G. Limit water-soluble, chloride-ion content in hardened concrete per ACI 318 
Chapter 4 for corrosion protection of reinforcing steel. 
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H. Admixtures: Use admixtures according to manufacturer's written instructions. 
1. Use water-reducing admixture or high-range water-reducing admixture 

(superplasticizer) in concrete, as required, for placement and workability. 

2. Use water-reducing and retarding admixture when required by high 
temperatures, low humidity, or other adverse placement conditions. 

3. Use water-reducing admixture in pumped concrete, concrete required to be 
watertight, and concrete with a water-cementitious materials ratio equal to or 
below the values as stated above. 

4. Use integral waterproofing admixture in all interior slabs-on-grade. ASTM 
C 494/C 494M. 

2.12 FABRICATING REINFORCEMENT 
A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.13 CONCRETE MIXING 
A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to 

ASTM C 94/C 94M, and ASTM C 1116/C 11 16M and furnish batch ticket 
information. Batch ticket information shall include design mix reference, water 
that can be added at the jobsite, and admixtures. For transit mixing, complete 
not less than 70 revolutions of the drum at the manufacturer's rated mixing 
speed. Discharge concrete into its final position within 90 minutes after 
introduction of batch water to the cement. If a retarder admixture is used, the 
discharge time limit of 90 minutes may be increased by the time specified for 
retardation by the admixture manufacturer or the concrete supplier. Mix concrete 
a minimum of one minute at mixing speed immediately prior to discharge. 

B. Project-Site Mixing: Measure, batch, and mix concrete materials according to 
ASTM C 94/C 94M. Mix concrete materials in appropriate drum-type batch 
machine mixer. 
1. For mixer capacity of 1 cu. yd. (0.76 cu. m) or less, continue mixing at least 

one and one-half minutes, but not more than five minutes after all ingredients 
are in mixer, before any part of batch is released. 

2. For mixer capacity larger than 1 cu. yd. (0.76 Cu. m), increase mixing time by 
15 seconds for each additional 1 cu. yd. (0.76 cu. m). 

3. Provide batch ticket for each batch discharged and used in the Work, 
indicating Project identification name and number, date, mix type, mix time, 
quantity, and amount of water added. Record approximate location of 
concrete placement in structure. 

4. Hand mixed concrete will not be allowed, except to make up shortages for 
fence post footing, thresholds, curbs and gutters, thrust block and utility 
trench encasements. 
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2.14 FIBER REINFORCEMENT 
A. Synthetic Fiber shall be fibrillated or monofilament polypropylene fiber 

engineered and designed for use in concrete, complying to ASTM 
C 1116/C 1116M, Type Ill, minimum 2-inches long. Minimum dosage shall not 
be less than 5 lbs. of fiber per cubic yard of concrete. 

PART 3 - EXECUTION 

3.01 FORMWORK 
A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to 

support vertical, lateral, static, and dynamic loads, and construction loads that 
might be applied, until concrete structure can support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, 
alignment, elevation, and position indicated, within tolerance limits of ACI 117. 

C. Limit concrete surface irregularities, designated by ACI 347R as abrupt or 
gradual, as follows: 
1. Class A, 1/8 inch. 

2. Class B, 1/4 inch. 

3. Class C, 1/2 inch. 

4. Class D, 1 inch. 

D. Construct forms to prevent loss of concrete mortar. 

E. Fabricate forms for easy removal without hammering or prying against concrete 
surfaces. Provide crush or wrecking plates where stripping may damage cast 
concrete surfaces. Provide top forms for inclined surfaces steeper than 1.5 
horizontal to 1 vertical. Kerf wood inserts for forming keyways, reglets, recesses, 
and the like, for easy removal. 
1. Do not use rust-stained steel form-facing material. 

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve 
required elevations and slopes in finished concrete surfaces. Provide and secure 
units to support screed strips; use strike-off templates or compacting-type 
screeds. Maintain the integrity of the vapor barrier membrane. 

G. Provide temporary openings for cleanouts and inspection ports where interior 
area of formwork is inaccessible. Close openings with panels tightly fitted to 
forms and securely braced to prevent loss of concrete mortar. Locate temporary 
openings in forms at inconspicuous locations. 

H. Chamfer exterior corners and edges of permanently exposed concrete. 

Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, 
and bulkheads required in the Work. Determine sizes and locations from trades 
providing such items. 
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J. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, 
sawdust, dirt, and other debris just before placing concrete. 

K. Retighten forms and bracing before placing concrete, as required, to prevent 
mortar leaks and maintain proper alignment. 

L. Coat contact surfaces of forms with form-release agent, according to 
manufacturer's written instructions, before placing reinforcement. 

3.02 EMBEDDED ITEMS 
A. Place and secure anchorage devices and other embedded items required for 

adjoining work that is attached to or supported by cast-in-place concrete. Use 
Setting Drawings, templates, diagrams, instructions, and directions furnished with 
items to be embedded. 
1. Install anchor bolts, accurately located, to elevations required. 

2. Install reglets to receive top edge of foundation sheet waterproofing and to 
receive through-wall flashings in outer face of concrete frame at exterior 
walls, where flashing is shown at lintels, shelf angles, and other conditions. 

3. Install dovetail anchor slots in concrete structures as indicated. 

4. Install inserts, hangers, metal ties, nailing strips, blocking, grounds and other 
fastening devices needed for attachment of other work. 

B. Locate electrical or mechanical conduits and fittings so that the strength of the 
concrete member is not impaired. "Conduits" include pipes, ducts, and electrical 
conduits. Unless required otherwise on the Drawings, conform to the following: 
1. Concrete Slabs on Grade: Do not place embedded conduits within the 

thickness of any concrete slab on grade. Place conduits in the subgrade 
below the concrete slabs. 

2. Topping: Do not place embedded conduits within the thickness of concrete 
topping. 

3.03 REMOVING AND REUSING FORMS 
A. General: Formwork, for sides of beams, walls, columns, and similar parts of the 

Work, that does not support weight of concrete may be removed after 
cumulatively curing at not less than 50 deg F (10 deg C) for 24 hours after 
placing concrete provided concrete is hard enough to not be damaged by form-
removal operations and provided curing and protection operations are 
maintained. The 24 hour period may be reduced to 12 hours in compliance with 
ACI 347R with prior approval from the Project Manager. 

B. Leave formwork, for beam soffits, joists, slabs, and other structural elements, that 
supports weight of concrete in place until concrete has achieved the following: 
1. At least 70 percent of 28-day design compressive strength (minimum 

requirement). 

2. 28-day design compressive strength. 
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3. Determine compressive strength of in-place concrete by testing 
representative field or laboratory-cured test specimens according to ACI 301. 

4. Remove forms only if shores have been arranged to permit removal of forms 
without loosening or disturbing shores. 

C. Clean and repair surfaces of forms to be reused in the Work. Split, frayed, 
delaminated, or otherwise damaged form-facing material will not be acceptable 
for exposed surfaces. Apply new form-release agent. 

D. When forms are reused, clean surfaces, remove fins and laitance, and tighten to 
close joints. Align and secure joints to avoid offsets. Do not use patched forms 
for exposed concrete surfaces unless approved by Project Manager. 

304 SHORES AND RESHORES 
A. Comply with ACI 318, ACI 318M, ACI 301, and recommendations in ACI 347R 

for design, installation, and removal of shoring and reshoring. 

B. In multistory construction, extend shoring or reshoring over a sufficient number of 
stories to distribute loads in such a manner that no floor or member will be 
excessively loaded or will induce tensile stress in concrete members without 
sufficient steel reinforcement. 

C. Plan sequence of removal of shores and reshore to avoid damage to concrete. 
Locate and provide adequate reshoring to support construction without excessive 
stress or deflection. 

3.05 VAPOR BARRIERS 
A. Vapor Barrier: Place, protect, and repair vapor-barrier sheets according to ASTM 

E 1643, "Standard Practice for Selection, Design, Installation, and Inspection of 
Water Vapor Retarders Used in Contact with Earth or Granular Fill Under 
Concrete Slabs", and manufacturer's written instructions. The more stringent 
shall apply. 
1. Use the greatest widths and lengths practical to minimize lap joints. Seal 

laps joints and edges with tape or materials compatible with the vapor barrier. 
Remove and replace torn, punctured, or damaged vapor barrier materials, 
except when minor repairs or patches are allowed by manufacturer's 
instructions. 

2. Do not cut or puncture vapor barrier. No penetrations of the vapor barrier 
allowed except for reinforcing steel and permanent utilities. Seal all 
penetrations including pipes and reinforcing. Repair damage and reseal 
vapor barrier before placing concrete. 

3. Do not leave the vapor barrier exposed to ultraviolet radiation for more than a 
few days prior to the concrete pour. Remove standing water from the vapor 
barrier prior top concrete pour. 
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3.06 STEEL REINFORCEMENT 
A. General: Comply with CRSI's "Manual of Standard Practice" for placing 

reinforcement. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign 
materials. 

C. Accurately position, support, and secure reinforcement against displacement. 
Locate and support reinforcement with bar supports to maintain minimum 
concrete cover. Do not tack weld crossing reinforcing bars. 
1. Shop or field-weld reinforcement according to AWS D1.4, where indicated. 

2. Support slab reinforcing bars as follows: 

BAR SIZE 	 MAXIMUM DISTANCE 
BETWEEN SUPPORTS 

#3 	1 1 -4 11  

#4 	 2 feet 

#5 	 3'-6" 

D. Set wire ties with ends directed into concrete, not toward exposed concrete 
surfaces. 

E. Install welded wire fabric in longest practicable lengths on bar supports spaced to 
minimize sagging. Lap edges and ends of adjoining sheets at least one mesh 
spacing. Offset laps of adjoining sheet widths to prevent continuous laps in 
either direction. Lace overlaps with wire. 

F. Zinc-Coated Reinforcement: Use galvanized steel wire ties to fasten zinc-coated 
reinforcement. Repair cut and damaged zinc coatings with zinc repair material. 

3.07 JOINTS 
A. General: Construct joints true to line with faces perpendicular to surface plane of 

concrete. 

B. Construction Joints: Install so strength and appearance of concrete are not 
impaired, at locations indicated or as approved by Project Manager. 
1. Place joints perpendicular to main reinforcement. Continue reinforcement 

across construction joints, unless otherwise indicated. Do not continue 
reinforcement through sides of strip placements of floors and slabs. 

2. Locate horizontal joints in walls and columns at underside of floors, slabs, 
beams, and girders and at the top of footings or floor slabs. 

3. Space vertical joints in walls as indicated. Locate joints beside piers integral 
with walls, near corners, and in concealed locations where possible. 

4. Use a bonding agent at locations where fresh concrete is placed against 
hardened or partially hardened concrete surfaces. 
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5. Use epoxy-bonding adhesive at locations where fresh concrete is placed 
against hardened or partially hardened concrete surfaces. 

C. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, 
sectioning concrete into areas as indicated. Construct contraction joints for a 
depth equal to at least one-fourth of concrete thickness, as follows: 
1. Grooved Joints: Form contraction joints after initial floating by grooving and 

finishing each edge of joint to a radius of 1/8 inch. Repeat grooving of 
contraction joints after applying surface finishes. Eliminate groover tool 
marks on concrete surfaces. 

2. Sawed Joints: Form contraction joints with power saws equipped with 
shatterproof abrasive or diamond-rimmed blades. Cut 1/8 inch wide joints 
into concrete when cutting action will not tear, abrade, or otherwise damage 
surface. Saw-cut must be performed on the same day of the concrete pour. 

Install dowel sleeves and dowels or dowel bar and support assemblies at 
joints where indicated. Use dowel sleeves or lubricate or asphalt-coat one-
half of dowel length to prevent concrete bonding to one side of joint. 

D. Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler 
strips at slab junctions with vertical surfaces, such as column pedestals, 
foundation walls, grade beams, and other locations, as indicated. 
1. Extend joint-filler strips full width and depth of joint, terminating flush with 

finished concrete surface, unless otherwise indicated. 

2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch 
below finished concrete surface where joint sealants, specified in SECTION 
07920 - SEALANTS, are indicated. 

3. Install joint-filler strips in lengths as long as practicable. Where more than 
one length is required, lace or clip sections together. 

3.08 CONCRETE PLACEMENT 
A. Before placing concrete, verify that installation of formwork, reinforcement, and 

embedded items is complete and that required inspections have been performed. 
Provide one day notification to the Project Manager for each scheduled pour. 

B. Before placing concrete, water may be added at Project site, subject to 
limitations of ACt 301. Up to two gallons of water per cubic yard of concrete may 
be added at the jobsite provided the approved design mix accommodates the 
additional water. 
1. Do not add water to concrete after adding high-range water-reducing 

admixtures to mix. 

C. Convey concrete from mixer to the place of final deposit rapidly by methods that 
prevent segregation or loss of ingredients and will insure the required quality of 
concrete. Use conveying equipment, conveyors, hoppers, baffles, chutes, 
pumps that are sized and designed to prevent cold joints from occurring and 
prevent segregation in discharged concrete. Clean conveying equipment before 
each placement. 
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D. Deposit concrete continuously or in layers of such thickness that no new 
concrete will be placed on concrete that has hardened enough to cause seams 
or planes of weakness. If a section cannot be placed continuously, provide 
construction joints as specified. Deposit concrete to avoid segregation. 

E. Deposit concrete in forms in horizontal layers with proper consolidation into 
previous layers and in a manner to avoid inclined construction joints. Place each 
layer while preceding layer is still plastic, to avoid cold joints. For high wall pours 
(above 12 feet), Contractor must show its experience and demonstrate its 
proficiency before the Project Manager will permit pours in excess of 12 feet. 
1. Consolidate placed concrete with mechanical vibrating equipment. Use 

equipment and procedures for consolidating concrete recommended by AOl 
309R. 

2. Do not use vibrators to transport concrete inside forms. Insert and withdraw 
vibrators vertically at uniformly spaced locations no farther than the visible 
effectiveness of the vibrator. Place vibrators to rapidly penetrate placed layer 
and at least 6 inches into preceding layer. Do not insert vibrators into lower 
layers of concrete that have begun to lose plasticity. At each insertion, limit 
duration of vibration to time necessary to consolidate concrete and complete 
embedment of reinforcement and other embedded items without causing mix 
constituents to segregate. 

3. Make construction joints only where located on Drawings unless otherwise 
approved by the Project Manager. Plan pours to continuously place concrete 
from one construction joint to another. 

F. Deposit and consolidate concrete for floors and slabs in a continuous operation, 
within limits of construction joints, until placement of a panel or section is 
complete. 
1. Consolidate concrete during placement operations so concrete is thoroughly 

worked around reinforcement and other embedded items and into corners. 

2. Maintain reinforcement in position on chairs during concrete placement. 

3. Screed slab surfaces with a straightedge and strike off to correct elevations 

4. Slope surfaces uniformly to drains where required. 

5. Begin initial floating using bull floats or darbies to form a uniform and open-
textured surface plane, free of humps or hollows, before excess moisture or 
bleed-water appears on the surface. Do not further disturb slab surfaces 
before starting finishing operations. 

G. Hot-Weather Placement: Place concrete according to recommendations in AOl 
305R and as follows, when hot-weather conditions exist: 
1. Cool ingredients before mixing to maintain concrete temperature below 90 

deg F at time of placement. Chilled mixing water or chopped ice may be 
used to control temperature, provided water equivalent of ice is calculated to 
total amount of mixing water. Using liquid nitrogen to cool concrete is 
Contractor's option. 
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2. Cover steel reinforcement with water-soaked burlap so steel temperature will 
not exceed ambient air temperature immediately before embedding in 
concrete. 

3. Fog-spray forms, steel reinforcement, and subgrade just before placing 
concrete. Keep subgrade moisture uniform without standing water, soft 
spots, or dry areas. 

3.09 CONCRETE SLABS ON GRADE 
A. For interior areas subjected to pedestrian traffic, unless specified elsewhere, 

place concrete floor slabs directly over vapor barrier overlain atop granular fill-
capillary barrier and reinforce slabs with grade 60, #4 AT 20" O.C. each way. 
1. Place floor slabs in alternate panels, long strip pattern, and following 

construction or contraction joints. "Keyed Kold Joint" may be used in lieu of 
placement in alternate panels in areas where floor covering is specified 
provided all shrinkage cracks are sealed prior to installation of floor covering. 

2. Provide a bond-break filler strip, between concrete slab and abutting vertical 
surfaces and as detailed. 

B. For exterior areas subjected to pedestrian traffic, unless specified elsewhere, 
place concrete directly over granular compacted fill and reinforce slabs with 
synthetic fibers. Synthetic Fiber shall be uniformly dispersed in concrete mix. 
The dosage shall be sufficient to provide resistance to temperature and 
shrinkage cracks as well as minimize plastic shrinkage crack formation. Average 
Residual Strength as tested by ASTM C 1399/C 1399M shall be not less than 
200 psi. Dosage shall not be less than 5 pounds per cubic yard of concrete. 
Provide isolation and contraction joints where detailed and, at intersections, 
corners and at abutments. Place contraction joints not more than 10 feet apart or 
twice the width of slab apart, whichever is smaller, unless detailed otherwise. 
1. Finish concrete true to grade, section and cross slope for sloped or crowned 

walks at 1.5 percent (1 percent minimum and 2 percent maximum). Round 
edges to 1/8" radius except saw-cut joints. Finish steps in connection with 
walks with same finish as walks. 

3.10 FINISHING FORMED SURFACES 
A. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material 

with tie holes and defective areas repaired and patched. Remove fins and other 
projections exceeding ACI 347R limits for class of surface specified. 

B. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing 
material, arranged in an orderly and symmetrical manner with a minimum of 
seams. Repair and patch tie holes and defective areas. Remove fins and other 
projections exceeding 1/8 inch in height. 
1. Apply to concrete surfaces exposed to public view or to be covered with a 

coating or covering material applied directly to concrete, such as 
waterproofing, dampproofing, veneer plaster, or painting. 

2. Do not apply rubbed finish to smooth-formed finish. 
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C. Rubbed Finish: Apply the following to smooth-formed finished concrete: 
1. Smooth-Rubbed Finish: Not later than one day after form removal, moisten 

concrete surfaces and rub with carborundum brick or another abrasive until 
producing a uniform color and texture. Do not apply cement grout other than 
that created by the rubbing process. 

2. Grout-Cleaned Finish (Burlap): Wet concrete surfaces and apply grout of a 
consistency of thick paint to coat surfaces and fill small holes. Mix one part 
Portland cement to one and one-half parts fine sand with a 1:1 mixture of 
bonding admixture and water. Add white Portland cement in amounts 
determined by trial patches so color of dry grout will match adjacent surfaces. 
Scrub grout into voids and remove excess grout. When grout whitens, rub 
surface with clean burlap and keep surface damp for at least 36 hours. 

3. Cork-Floated Finish: Wet concrete surfaces and apply a stiff grout. Mix one 
part Portland cement and one part fine sand with a 1:1 mixture of bonding 
agent and water. Add white Portland cement in amounts determined by trial 
patches so color of dry grout will match adjacent surfaces. Compress grout 
into voids by grinding surface. In a swirling motion, finish surface with a cork 
float. 

4. Cementitious Coating (Cement Wash): Prepare, apply and cure the coating 
per manufacturer's requirements. Apply in 1/16-inch thick coats not to 
exceed 1/8-inch. 
a. Cementitious coatings are finished coatings and not to be used as 

patching or repair materials. Cement-sand-water mix are not 
cementitious coatings as defined under paragraph entitled "Cementitious 
Coatings" hereinabove. Under no circumstances will products containing 
gypsum plaster be allowed as a cementitious coating. 

D. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar 
unformed surfaces adjacent to formed surfaces, strike off smooth and finish with 
a texture matching adjacent formed surfaces. Continue final surface treatment of 
formed surfaces uniformly across adjacent unformed surfaces, unless otherwise 
indicated. 

3.11 FINISHING FLOORS AND SLABS 
A. General: Comply with recommendations in ACI 302.1R for screeding, 

restraightening, and finishing operations for concrete surfaces. Do not wet 
concrete surfaces. 

B. Scratch Finish: While still plastic, texture concrete surface that has been 
screeded and bull-floated or darbied. Use stiff brushes, brooms, or rakes. 
1. Apply scratch finish to surfaces indicated and to surfaces to receive concrete 

floor topping or mortar setting beds for ceramic or quarry tile, Portland 
cement terrazzo, and other bonded cementitious floor finishes. 
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C. Float Finish: Consolidate surface with power-driven floats or by hand floating if 
area is small or inaccessible to power driven floats. Restraighten, cut down high 
spots, and fill low spots. Repeat float passes and restraightening until surface is 
left with a uniform, smooth, granular texture. 
1. Apply float finish to surfaces indicated, to surfaces to receive trowel finish, 

and to floor and slab surfaces to be covered with fluid-applied or sheet 
waterproofing, built-up or membrane roofing, or sand-bed terrazzo. 

D. Trowel Finish: After applying float finish, apply first trowel finish and consolidate 
concrete by hand or power-driven trowel. Continue troweling passes and 
restraighten until surface is free of trowel marks and uniform in texture and 
appearance. Grind smooth any surface defects that would telegraph through 
applied coatings or floor coverings. 
1. Apply a trowel finish to surfaces indicated and to floor and slab surfaces 

exposed to view or to be covered with resilient flooring, carpet, ceramic or 
quarry tile set over a cleavage membrane, paint, or another thin film-finish 
coating system. 

2. Finish surfaces to the following tolerances, measured within 24 hours 
according to ASTM E 1155 for a randomly trafficked floor surface: 
a. Specified overall values of flatness, F(F) 25; and levelness, F(L) 20; with 

minimum local values of flatness, F(F) 17; and levelness, F(L) 15. 

b. Specified overall values of flatness, F(F) 35; and levelness, F(L) 25; with 
minimum local values of flatness, F(F) 24; and levelness, F(L) 17; for 
slabs-on-grade. 

c. Specified overall values of flatness, F(F) 30; and levelness, F(L) 20; with 
minimum local values of flatness, F(F) 24; and levelness, F(L) 15; for 
suspended slabs. 

d. Specified overall values of flatness, F(F) 45; and levelness, F(L) 35; with 
minimum local values of flatness, F(F) 30; and levelness, F(L) 24. 

3. Finish and measure surface so gap at any point between concrete surface 
and an unleveled freestanding 10-foot-long straightedge, resting on two high 
spots and placed anywhere on the surface, does not exceed the following: 
1/8 inch. 

E. Trowel and Fine-Broom Finish: Apply a partial trowel finish, stopping after 
second troweling, to surfaces indicated and to surfaces where ceramic or quarry 
tile is to be installed by either thickset or thin-set method. Immediately after 
second troweling, and when concrete is still plastic, slightly scarify surface with a 
fine broom. 

F. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, and 
ramps, sidewalks, areas subject to pedestrian traffic, and elsewhere as indicated. 
1. Immediately after float finishing, slightly roughen trafficked surface by 

brooming with fiber-bristle broom perpendicular to main traffic route. 
Coordinate required final finish with Project Manager before application. 
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G. Rock Salt Finish: Provide approximately 5 pounds of rock salt per 100 square 
feet of concrete. Concrete shall be floated as specified and slat shall be 
distributed in heavy random pattern as approved. The surface between the 
crystals shall be left slightly rough for good slip traction. Salt distribution and 
grain size shall be such that no holes larger than 1/4-inch are created. Wash 
surface after 5 days to dissolve salt crystals. Match approved sample. 

3.12 MISCELLANEOUS CONCRETE ITEMS 
A. Filling In: Fill in holes and openings left in concrete structures, unless otherwise 

indicated, after work of other trades is in place. Mix, place, and cure concrete, as 
specified, to blend with in-place construction. Provide other miscellaneous 
concrete filling indicated or required to complete Work. 

B. Curbs: Provide monolithic finish to interior curbs by stripping forms while 
concrete is still green and by steel-troweling surfaces to a hard, dense finish with 
corners, intersections, and terminations slightly rounded. 

C. Equipment Bases and Foundations: Provide machine and equipment bases and 
foundations as shown on Drawings. Set anchor bolts for machines and 
equipment at correct elevations, complying with diagrams or templates of 
manufacturer furnishing machines and equipment. 

D. Electrical Work: Use 3/4" maximum size of aggregates for duct encasement. 
Unless detailed otherwise, encase underground ducts or conduits as follows: 
1. Provide 3 inches minimum concrete cover around ducts or conduits. Use 

spacers to place and hold ducts. Provide 18 inches minimum earth cover 
over top of concrete encasement unless otherwise detailed. 

2. For future connections, provide a one foot section of ducts or conduits to 
extend beyond concrete encasement and terminate with a coupling or end 
cap. 

E. Concrete for Drainage, Sewer and Plumbing Systems: 
1. Do not use calcareous coarse aggregates in sewerage structures or 

components. 

2. Unless specified elsewhere, construct sewer manholes in accordance with 
the latest adopted/amended edition of Section 23 SEWER MANHOLES of the 
"STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION". 

3.13 CONCRETE PROTECTION AND CURING 
A. General: Protect freshly placed concrete from premature drying and excessive 

cold or hot temperatures. Comply with ACI 306.1 for cold-weather protection and 
with recommendations in ACI 305R for hot-weather protection during curing. 

B. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces 
before and during finishing operations. Apply according to manufacturer's written 
instructions after placing, screeding, and bull floating or darbying concrete, but 
before float finishing. 
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C. Formed Surfaces: Cure formed concrete surfaces, including underside of 
beams, supported slabs, and other similar surfaces. If forms remain during 
curing period, moist cure after loosening forms. If removing forms before end of 
curing period, continue curing by one or a combination of the curing methods 
listed in paragraph entitled "Unformed Surfaces" hereinbelow. 

D. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure 
unformed surfaces, including floors and slabs, concrete floor toppings, and other 
surfaces, by one or a combination of the following methods: 
1. Moisture Curing: Keep surfaces continuously moist for not less than seven 

days with the following materials: 
a. Water. 

b. Continuous water-fog spray. 

c. Absorptive cover, water saturated, and kept continuously wet. Cover 
concrete surfaces and edges with 12-inch lap over adjacent absorptive 
covers. 

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

receive floor coverings. 

b. Moist cure or use moisture-retaining covers to cure concrete surfaces to 
receive penetrating liquid floor treatments. 

c. Cure concrete surfaces to receive floor coverings with either a moisture-
retaining cover or a curing compound that the manufacturer recommends 
for use with floor coverings. 

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

4. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated 
in a continuous operation by spray or roller according to manufacturer's 
written instructions. Recoat areas subjected to heavy rainfall within three 
hours after initial application where recommended by the manufacturer. 
Repeat process 24 hours later and apply a second coat. Maintain continuity 
of coating and repair damage during curing period. 

3.14 LIQUID FLOOR TREATMENTS 
A. Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid 

floor treatment according to manufacturer's written instructions. 
1. Remove curing compounds, sealers, oil, dirt, laitance, and other 

contaminants and complete surface repairs. 
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2. Do not apply to concrete that is less than 14 days old. Also verify and comply 
with manufacturer's recommendations. 

3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; 
re-wet; and repeat brooming or scrubbing. Rinse with water; remove excess 
material until surface is dry. Apply a second coat in a similar manner if 
surface is rough or porous. 

B. Sealing Coat: Uniformly apply a continuous sealing coat of curing and sealing 
compound to hardened concrete by spray or roller according to manufacturer's 
written instructions. 

3.15 JOINT FILLING 
A. Prepare, clean, and install joint filler according to manufacturer's written 

instructions. Defer joint filling as long as possible. Do not fill joints until 
construction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; 
leave contact faces of joint clean and dry. 

C. Install semirigid epoxy joint filler full depth in saw-cut joints and at least 2 inches 
deep in formed joints. Overfill joint and trim joint filler flush with top of joint after 
hardening. 

3.16 CONCRETE SURFACE REPAIRS 
A. Defective Concrete: Repair and patch defective areas. Remove and replace 

concrete that cannot be repaired and patched to the Project Manager's approval. 
Any defective concrete with exposed reinforcing shall be reported to the Project 
Manager prior to commencing with repair work. 

B. Patching Mortar: Mix dry-pack patching mortar, consisting of one part Portland 
cement to two and one-half parts fine aggregate passing a No. 16 (1.2-mm) 
sieve, using only enough water for handling and placing. 

C. Repairing Formed Surfaces: Surface defects include color and texture 
irregularities, cracks, spalls, air bubbles, honeycombs, rock pockets, fins and 
other projections on the surface, and stains and other discolorations that cannot 
be removed by cleaning. 
1. Immediately after form removal, cut out honeycombs, rock pockets, and voids 

more than 1/2 inch in any dimension in solid concrete but not less than 1 inch 
in depth. Make edges of cuts perpendicular to concrete surface. Clean, 
dampen with water, and brush-coat holes and voids with bonding agent. Fill 
and compact with patching mortar before bonding agent has dried. Fill form-
tie voids with patching mortar or cone plugs secured in place with bonding 
agent. 
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2. Repair defects on surfaces exposed to view by blending white Portland 
cement and standard Portland cement so that, when dry, patching mortar will 
match surrounding color. Patch a test area at inconspicuous locations to 
verify mixture and color match before proceeding with patching. Compact 
mortar in place and strike off slightly higher than surrounding surface. 

3. Repair defects on concealed formed surfaces that affect concrete's durability 
and structural performance as determined by the Project Manager. 

D. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and 
slabs, for finish and verify surface tolerances specified for each surface. Correct 
low and high areas. Test surfaces sloped to drain for trueness of slope and 
smoothness; use a sloped template. 
1. Repair finished surfaces containing defects. Surface defects include spalls, 

popouts, honeycombs, rock pockets, crazing and cracks in excess of 0.01 
inch wide or that penetrate to reinforcement or completely through 
unreinforced sections regardless of width, and other objectionable conditions. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 

3. Correct localized low areas during or immediately after completing surface 
finishing operations by cutting out low areas and replacing with patching 
mortar. Finish repaired areas to blend into adjacent concrete. 

4. Correct other low areas scheduled to receive floor coverings with a repair 
underlayment. Prepare, mix, and apply repair underlayment and primer 
according to manufacturer's written instructions to produce a smooth, 
uniform, plane, and level surface. Feather edges to match adjacent floor 
elevations. 

5. Correct other low areas scheduled to remain exposed with a repair topping. 
Cut out low areas to ensure a minimum repair topping depth of 1/4-inch to 
match adjacent floor elevations. Prepare, mix, and apply repair topping and 
primer according to manufacturer's written instructions to produce a smooth, 
uniform, plane, and level surface. 

6. Repair defective areas, except random cracks and single holes 1-inch or less 
in diameter, by cutting out and replacing with fresh concrete. Remove 
defective areas with clean, square cuts and expose steel reinforcement with 
at least 3/4-inch clearance all around. Dampen concrete surfaces in contact 
with patching concrete and apply bonding agent. Mix patching concrete of 
same materials and mix as original concrete except without coarse 
aggregate. Place, compact, and finish to blend with adjacent finished 
concrete. Cure in same manner as adjacent concrete. 

7. Repair random cracks and single holes 1-inch or less in diameter with 
patching mortar. Groove top of cracks and cut out holes to sound concrete 
and clean off dust, dirt, and loose particles. Dampen cleaned concrete 
surfaces and apply bonding agent. Place patching mortar before bonding 
agent has dried. Compact patching mortar and finish to match adjacent 
concrete. Keep patched area continuously moist for at least 72 hours. 
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E. Perform structural repairs of concrete, subject to the Project Manager's approval, 
using epoxy adhesive and patching mortar. 

F. Repair materials and installation not specified above may be used, subject to the 
Project Manager's approval. 

3.17 DRYING CONCRETE SLABS TO LIMIT MOISTURE VAPOR EMISSIONS AND 
ALKALINITY 

A. For concrete slabs on grade receiving floor finish susceptible to vapor emissions, 
protect, dry or seal concrete slabs to meet the required vapor emission level(s) of 
the intended floor finish systems. If choosing to use a floor sealing system, 
furnish submittals for approval. 
1. Once slab drying has started, protect it from getting wet prior to floor finish 

installation. Test floor for moisture and alkalinity in accordance with 
SECTION 01450 - MOISTURE VAPOR AND ALKALINITY TESTING. 

2. Test floor for vapor emission at locations and quantities recommended by the 
test kit manufacturer. Test pH levels of Concrete. 

3. If the concrete slab does not meet the vapor emission or alkalinity level(s), 
use other means such as mechanical drying or floor sealing system(s) 
(penetrants, coatings, or membranes) to achieve the required levels. 

4. If the concrete floor slab does not meet the required alkalinity level, 
neutralize, cure, dry or seal concrete to bring the concrete to an acceptable 
alkalinity level. 

5. Be aware that no additional time or costs will be granted to meet the required 
vapor emission levels or alkalinity levels of the concrete surfaces. 

B. Floor Vapor Emission Control System: 
1. Acceptable Products: Subject to compliance with requirements, products that 

may be incorporated into the Work include the following. Other products 
must be specifically approved by the Project Manager for use in this project. 
a. Floor Seal by Floor Seal Technology, Inc. 

b. Vectr-R System by Sinak Corporation. 

c. Cutdown by Dependable Floor Products 

2. Install per manufacturer's requirements to achieve a guaranteed vapor 
emission rate that meets the finished flooring recommended rates. 
Treatment shall not provide detrimental conditions to the concrete slab or 
floor covering materials. Make sure flooring adhesives are compatible with 
the treatment materials. 

3. Installer shall provide proof of installer's certification by the treatment 
manufacturer. 
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4. Guarantee: 
a. Manufacturer's Guarantee: Warrant against bond failure with concrete 

and failure of the system due to vapor emission and alkalinity levels. 
Guarantee Period: Five (5) years. 

b. Project Guarantee: Replace original finished flooring materials and vapor 
emission control system due to failure of the vapor emission control 
system to control vapor emission and prevent unacceptable alkalinity 
levels. Provide extended warranty that is covered by a separate material 
and installation bond or by the manufacturer's product liability insurance 
policy specifically covering the work on this Project. Project Manager 
shall have final approval of accepting the bond or manufacturer's 
insurance policy. 

3.18 FIELD QUALITY CONTROL 
A. Testing Agency: Engage a qualified independent testing and inspecting agency 

to sample materials, perform tests, and submit test reports during concrete 
placement according to requirements specified in this Article. 

B. Testing Services: Testing of composite samples of fresh concrete obtained 
according to ASTM C 172/C 172M shall be performed according to the following 
requirements: 
1. Testing Frequency: Obtain one composite sample for each day's pour of 

each concrete mix exceeding 5 cu. yd. (4 cu. m), but less than 25 cu. yd. (1 c. 
cu. m), plus one set for each additional 50 cu. yd. (38 cu. m) or fraction 
thereof. 

2. Slump: ASTM C 143/C 143M; one test at point of placement for each 
composite sample, but not less than one test for each day's pour of each 
concrete mix. Perform additional tests when concrete consistency appears to 
change. 

3. Air Content: ASTM C 231/C 231M, pressure method, for normal-weight 
concrete; ASTM C 173/C 173M, volumetric method, for structural lightweight 
concrete; one test for each composite sample, but not less than one test for 
each day's pour of each concrete mix. 

4. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air 
temperature is 40 deg F (4.4 deg C) and below and when 80 deg F (27 deg 
C) and above, and one test for each composite sample. 

5. Unit Weight: ASTM C 567/C 567M, fresh unit weight of structural lightweight 
concrete; one test for each composite sample, but not less than one test for 
each day's pour of each concrete mix. 

6. Compression Test Specimens: ASTM C 31/C 31M; cast and laboratory cure 
one set of four standard cylinder specimens for each composite sample. 
a. Cast and field cure one set of four standard cylinder specimens for each 

composite sample. 
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7. Compressive-Strength Tests: ASTM C 39/C 39M; test two laboratory-cured 
specimens at 7 days and two at 28 days. 
a. Test two field-cured specimens at 7 days and two at 28 days. 

b. A compressive-strength test shall be the average compressive strength 
from two specimens obtained from same composite sample and tested at 
age indicated. 

C. When strength of field-cured cylinders is less than 85 percent of companion 
laboratory-cured cylinders, Contractor shall evaluate operations and provide 
corrective procedures for protecting and curing in-place concrete. 

D. Strength of each concrete mix will be satisfactory if every average of any three 
consecutive compressive-strength tests equals or exceeds specified 
compressive strength and no compressive-strength test value falls below 
specified compressive strength by more than 500 psi (3.4 MPa). 

E. Test results shall be reported in writing to the Project Manager, concrete 
manufacturer, and Contractor within 48 hours of testing. Reports of 
compressive-strength tests shall contain Project identification name and number, 
date of concrete placement, name of concrete testing and inspecting agency, 
location of concrete batch in Work, design compressive strength at 28 days, 
concrete mix proportions and materials, compressive breaking strength, and type 
of break for both 7-and 28-day tests. 

F. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive 
device may be permitted by the Project Manager but will not be used as sole 
basis for approval or rejection of concrete. 

G. Moisture Vapor Emission Test: Standard test method meeting ASTM F 1869. 

H. Alkalinity (pH Level) Testing: Standard test required for floor slabs and all wall 
and ceiling surfaces to receive painted finishes. Testing of concrete to receive 
paint finish may be conducted under SECTION 09900 - PAINTING. 

Additional Tests: Testing and inspecting agency shall make additional tests of 
concrete when test results indicate that slump, air entrainment, compressive 
strengths, or other requirements have not been met, as directed by the Project 
Manager. Testing and inspecting agency may conduct tests to determine 
adequacy of concrete by cored cylinders complying with ASTM C 42/C 42M or by 
other methods as directed by Project Manager. 

END OF SECTION 
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DIVISION 5 - METALS 

SECTION 05120 - STRUCTURAL STEEL 

PART I - GENERAL 

1.01 SUMMARY 
A. This Section includes structural steel and architecturally exposed structural steel. 

B. Related Sections: The following Sections contain requirements that relate to this 
Section: 
1. SECTION 05500 - METAL FABRICATIONS for loose steel bearing plates 

and miscellaneous steel framing. 

2. SECTION 09900 - PAINTING for surface preparation and priming 
requirements. 

1.02 PERFORMANCE REQUIREMENTS 
A. Structural Performance: Engineer structural steel connections required by the 

Contract Documents to be selected or completed by the fabricator to withstand 
design loadings indicated. 

B. Engineering Responsibility: Engage a fabricator who utilizes a qualified 
Professional Engineer to prepare calculations, Shop Drawings, and other 
structural data for structural steel connections. 

1.03 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Product Data for each type of product specified. 

C. Shop Drawings detailing fabrication of structural steel components. 
1. Include details of cuts, connections, splices, camber, holes, and other 

pertinent data. 

2. Indicate welds by standard AWS symbols, distinguishing between shop and 
field welds, and show size, length, and type of each weld. 

3. Indicate type, size, and length of bolts, distinguishing between shop and field 
bolts. Identify high-strength bolted slip-critical, direct-tension, or tensioned 
shear/bearing connections. 

4. Include Shop Drawings signed and sealed by a qualified Professional 
Engineer responsible for their preparation. 
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D. Qualification data for firms and persons specified in item entitled "QUALITY 
ASSURANCE" hereinbelow to demonstrate their capabilities and experience. 
Include lists of completed projects with project names and addresses, names 
and addresses of architects and owners, and other information specified. 
1. Mill test reports signed by manufacturers certifying that their products, 

including the following, comply with requirements. 
a. Structural steel, including chemical and physical properties. 

b. Bolts, nuts, and washers, including mechanical properties and chemical 
analysis. 

c. Shop primers. 

1.04 QUALITY ASSURANCE 
A. Installer Qualifications: Engage an experienced Installer who has completed 

structural steel work similar in material, design, and extent to that indicated for 
this Project and with a record of successful in-service performance. 

B. Fabricator Qualifications: Engage a firm experienced in fabricating structural 
steel similar to that indicated for this Project and with a record of successful in- 
service performance, as well as sufficient production capacity to fabricate 
structural steel without delaying the Work. 

C. Comply with applicable provisions of the following specifications and documents: 
1. AISC's "Specification for Structural Steel Buildings---Allowable Stress Design 

and Plastic Design". 

2. AISC's "Specification for Allowable Stress Design of Single-Angle Members". 

3. AISC's "Specification for Load and Resistance Factor Design of Single-Angle 
Members". 

4. AISC's "Seismic Provisions for Structural Steel Buildings". 

5. ASTM A 6/A 6M, "Specification for General Requirements for Rolled 
Structural Steel Bars, Plates, Shapes, and Sheet Piling". 

D. Professional Engineer Qualifications: A Professional Engineer who is legally 
authorized to practice in the jurisdiction where Project is located and who is 
experienced in providing engineering services of the kind indicated. Engineering 
services are defined as those performed for projects with structural steel framing 
that are similar to that indicated for this Project in material, design, and extent. 

E. Welding Standards: Comply with applicable provisions of AWS D1.1 "Structural 
Welding Code--Steel". 

Present evidence that each welder has satisfactorily passed AWS qualification 
tests for welding processes involved and, if pertinent, has undergone 
recertification. 
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1.05 DELIVERY, STORAGE, AND HANDLING 
A. Deliver structural steel to Project site in such quantities and at such times to 

ensure continuity of installation. 

B. Store materials to permit easy access for inspection and identification. Keep 
steel members off ground by using pallets, platforms, or other supports. Protect 
steel members and packaged materials from corrosion and deterioration. 
1. Store fasteners in a protected place. Clean and relubricate bolts and nuts 

that become dry or rusty before use. 

2. Do not store materials on structure in a manner that might cause distortion or 
damage to members or supporting structures. Repair or replace damaged 
materials or structures as directed. 

106 SEQUENCING 
A. Supply anchorage items to be embedded in or attached to other construction 

without delaying the Work. Provide setting diagrams, templates, instructions, 
and directions, as required, for installation. 

PART 2 - PRODUCTS 

2.01 MATERIALS 
A. All wide flange beams shall conform to ASTM A 992/A 992M. All other shapes 

and plate shall conform to ASTM A 36/A 36M. Use a minimum recycled content 
of 30 percent. 

B. High-Strength Bolts, Nuts, and Washers: ASTM A 307, heavy hex steel 
structural bolts, heavy hex carbon-steel nuts, and hardened carbon-steel 
washers. 
1. Finish: Plain, uncoated. 

2. Finish: Hot-dip zinc-coating, ASTM A 153/A 153M, Class C. 

C. Welding Electrodes: Comply with AWS requirements. 

2.02 PRIMER 
A. Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer 

with good resistance to normal atmospheric corrosion, complying with 
performance requirements of FS TT-P-664. 

B. Galvanizing: Steel components as required on drawings and at all exposed 
conditions shall be hot-dipped galvanized in accordance with ASTM 
A 123/A 123M and ASTM A 153/A 153M, as applicable. Exposed shall be 
defined as visible to view and or not concealed by other material(s). 

C. Galvanizing Repair Paint: High-zinc-dust-content paint for regalvanizing welds 
and repair painting galvanized steel, with dry film containing not less than 93 
percent zinc dust by weight, and complying with DOD-P-21035A or SSPC-
Paint 20. 
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2.03 FABRICATION 
A. Fabricate and assemble structural steel in shop to greatest extent possible. 

Fabricate structural steel according to AISC specifications referenced in this 
Section and in Shop Drawings. 
1. Camber structural steel members where indicated. 

2. Mark and match-mark materials for field assembly 

3. Fabricate for delivery a sequence that will expedite erection and minimize 
field handling of structural steel. 

4. Complete structural steel assemblies, including welding of units, before 
starting shop-priming operations. 

5. Comply with fabrication tolerance limits of AISC's "Code of Standard Practice 
for Steel Buildings and Bridges" for structural steel. 

B. Fabricate architecturally exposed structural steel with exposed surfaces smooth, 
square, and free of surface blemishes, including pitting, rust and scale seam 
marks, roller marks, rolled trade names, and roughness. 
1. Remove blemishes by filling, grinding, or by welding and grinding, prior to 

cleaning, treating, and shop priming. 

2. Comply with fabrication requirements, including tolerance limits, of AISC's 
"Code of Standard Practice for Steel Buildings and Bridges" for 
architecturally exposed structural steel. 

C. Thermal Cutting: Perform thermal cutting by machine to greatest extent 
possible. Plane thermally cut edges to be welded. 

D. Finishing: Accurately mill ends of columns and other members transmitting 
loads in bearing. 

E. Holes: Provide holes required for securing other work to structural steel framing 
and for passage of other work through steel framing members, as shown on 
Shop Drawings. 
1. Cut, drill, or punch holes perpendicular to metal surfaces. Do not flame-cut 

holes or enlarge holes by burning. Drill holes in bearing plates. 

2. Weld threaded nuts to framing and other specialty items as indicated to 
receive other work. 

2.04 SHOP CONNECTIONS 
A. Shop install and tighten nonhigh-strength bolts, except where high-strength bolts 

are indicated. 

B. Weld Connections: Comply with AWS D1 . 1 for procedures, appearance and 
quality of welds, and methods used in correcting welding work. 
1. Assemble and weld built-up sections by methods that will maintain true 

alignment of axes without warp. 
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2. Verify that weld sizes, fabrication sequence, and equipment used for 
architecturally exposed structural steel will limit distortions to allowable 
tolerances. Prevent surface bleeding of back-side welding on exposed steel 
surfaces. Grind smooth exposed fillet welds 1/2-inch and larger. Grind flush 
butt welds. Dress exposed welds. 

2.05 SHOP PRIMING 
A. Shop prime steel surfaces, except the following: 

1. Surfaces embedded in concrete or mortar. Extend priming of partially 
embedded members to a depth of 2-inches. 

2. Surfaces to be field welded. 

3. Surfaces to receive sprayed-on fireproofing. 

4. Galvanized surfaces. 

B. Surface Preparation: Clean surfaces to be painted. Remove loose rust, loose 
mill scale, and spatter, slag, or flux deposits. Prepare surfaces according to 
SSPC specifications as follows: 
1. SSPC-SP 2 "Hand Tool Cleaning". 

2. SSPC-SP 3 "Power Tool Cleaning". 

3. SSPC-SP 5 "White Metal Blast Cleaning". 

4. SSPC-SP 6 "Commercial Blast Cleaning". 

5. SSPC-SP 7 "Brush-Off Blast Cleaning". 

6. SSPC-SP 8 "Pickling". 

7. SSPC-SP 10 "Near-White Blast Cleaning". 

8. SSPC-SP 11 "Power Tool Cleaning to Bare Metal". 

C. Priming: Immediately after surface preparation, apply primer according to 
manufacturer's instructions and at rate recommended by SSPC to provide a dry 
film thickness of not less than 1.5 mils. Use priming methods that result in full 
coverage of joints, corners, edges, and exposed surfaces. 
1. Stripe paint corners, crevices, bolts, welds, and sharp edges. 

2. Apply 2 coats of shop paint to inaccessible surfaces after assembly or 
erection. Change color of second coat to distinguish it from first. 

D. Painting: Apply a 1-coat, nonasphaltic primer complying with SSPC's "Painting 
System Guide No. 7" to provide a dry film thickness of not less than 1.5 mils. 
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2.06 GALVANIZING 
A. Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to 

structural steel indicated for galvanizing according to ASTM A 123/A 123M. All 
steel exposed shall be hot dipped galvanized. 'Exposed" is defined as not 
cladded with architectural furring or concrete; and in direct contact with the 
atmosphere. All field welds or cut of galvanized members shall be coated with 
field applied galvanizing touch-up. 

2.07 SOURCE QUALITY CONTROL 
A. Correct deficiencies in or remove and replace structural steel that inspections 

and test reports indicate do not comply with specified requirements. 

B. Additional testing, at Contractor's expense, will be performed to determine 
compliance of corrected Work with specified requirements. 

C. In addition to visual inspection, shop-welded connections will be inspected and 
tested according toAWS D1.1 and the inspection procedures listed below, at 
testing agency's option. 
1. Liquid Penetrant Inspection: ASTM E 1651E 165M. 

2. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on 
finished weld. Cracks or zones of incomplete fusion or penetration will not be 
accepted. 

3. Radiographic Inspection: ASTM E 94; minimum quality level "2-27. 

4. Ultrasonic Inspection: ASTM E 164. 

PART 3 - EXECUTION 

3.01 EXAMINATION 
A. Before erection proceeds, and with the steel erector present, verify elevations of 

bearing surfaces and locations of anchorages for compliance with requirements. 

B. Do not proceed with erection until unsatisfactory conditions have been corrected. 

302 PREPARATION 
A. Provide temporary shores, guys, braces, and other supports during erection to 

keep structural steel secure, plumb, and in alignment against temporary 
construction loads and loads equal in intensity to design loads. Remove 
temporary supports when permanent structural steel, connections, and bracing 
are in place, unless otherwise indicated. 

B. Do not remove temporary shoring supporting composite deck construction until 
cast-in-place concrete has attained its design compressive strength. 
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3.03 ERECTION 
A. Set structural steel accurately in locations and to elevations indicated and 

according to AISC specifications referenced in this Section. 

B. Base and Bearing Plates: Clean concrete and masonry bearing surfaces of 
bond-reducing materials and roughen surfaces prior to setting base and bearing 
plates. Clean bottom surface of base and bearing plates. 
1. Set base and bearing plates for structural members on wedges, shims, or 

setting nuts as required. 

2. Tighten anchor bolts after supported members have been positioned and 
plumbed. Do not remove wedges or shims but, if protruding, cut off flush 
with edge of base or bearing plate prior to packing with grout. 

C. Maintain erection tolerances of structural steel within AISC's "Code of Standard 
Practice for Steel Buildings and Bridges'. 

Maintain erection tolerances of architecturally exposed structural steel within 
AISC's "Code of Standard Practice for Steel Buildings and Bridges". 

D. Align and adjust various members forming part of complete frame or structure 
before permanently fastening. Before assembly, clean bearing surfaces and 
other surfaces that will be in permanent contact. Perform necessary 
adjustments to compensate for discrepancies in elevations and alignment. 
1. Level and plumb individual members of structure. 

2. Establish required leveling and plumbing measurements on mean operating 
temperature of structure. Make allowances for difference between 
temperature at time of erection and mean temperature at which structure will 
be when completed and in service. 

E. Remove erection bolts on welded, architecturally exposed structural steel; fill 
holes with plug welds; and grind smooth at exposed surfaces. 

F. Do not use thermal cutting during erection. 

G. Finish sections thermally cut during erection equal to a sheared appearance. 

H. Do not enlarge unfair holes in members by burning or by using drift pins. Ream 
holes that must be enlarged to admit bolts. 

3.04 FIELD CONNECTIONS 
A. Install and tighten non-high-strength bolts, except where high-strength bolts are 

indicated. 

B. Weld Connections: Comply with AWS D1.1 for procedures, appearance and 
quality of welds, and methods used in correcting welding work. 
1. Comply with AISC specifications referenced in this Section for bearing, 

adequacy of temporary connections, alignment, and removal of paint on 
surfaces adjacent to field welds. 
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2. Assemble and weld built-up sections by methods that will maintain true 
alignment of axes without warp. 

3. Verify that weld sizes, fabrication sequence, and equipment used for 
architecturally exposed structural steel will limit distortions to allowable 
tolerances. Prevent surface bleeding of back-side welding on exposed steel 
surfaces. Grind smooth exposed fillet welds 1/2-inch and larger. Grind flush 
butt welds. Dress exposed welds. 

3.05 FIELD QUALITY CONTROL 
A. Contractor will engage an independent testing and inspecting agency to perform 

field inspections and tests and to prepare test reports. 

Testing agency will conduct and interpret tests and state in each report whether 
tested Work complies with or deviates from requirements. 

B. Correct deficiencies in or remove and replace structural steel that inspections 
and test reports indicate do not comply with specified requirements. 

C. Additional testing, at Contractor's expense, will be performed to determine 
compliance of corrected Work with specified requirements. 

D. In addition to visual inspection, field-welded connections will be inspected and 
tested according to AWS D1.1 and the inspection procedures listed below, at 
testing agency's option. 
1. Liquid Penetrant Inspection: ASTM E 165/E 165M. 

2. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on 
finished weld. Cracks or zones of incomplete fusion or penetration will not be 
accepted. 

3. Radiographic Inspection: ASTM E 94; minimum quality level "2-2T". 

4. Ultrasonic Inspection: ASTM E 164. 

3.06 CLEANING 
A. Touchup Painting: Immediately after erection, clean field welds, bolted 

connections, and abraded areas of shop paint. Apply paint to exposed areas 
using same material as used for shop painting. 

Apply by brush or spray to provide a minimum dry film thickness of 1.5 mils. 

B. Touchup Painting: Cleaning and touchup painting of field welds, bolted 
connections, and abraded areas of shop paint on structural steel are included in 
SECTION 09900 - PAINTING. 

C. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas 
and apply galvanizing repair paint according to ASTM A 780/A 780M. 

END OF SECTION 
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SECTION 05500 - METAL FABRICATIONS 

PART I - GENERAL 

1.01 SUMMARY 
A. Provide all miscellaneous metal fabrication work, including, but not limited to, the 

following: 
1. Miscellaneous fabrications. 

2. Include all anchors, angles, bolts, expansion shields for items in this Section 
only, and other accessories shown in details and/or required for the complete 
installation of all work. 

1.02 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Manufacturer's Data: Submit manufacturers product data for all manufactured 
products. 

C. Shop Drawings: Submit shop drawings for fabrication and erection of 
miscellaneous metal fabrications. Include plans, elevations, and details of 
sections and connections. Show anchorage and accessory items. Provide 
templates for anchor and bolt installation by others under this project. Where 
materials or fabrications are indicated to comply with certain requirements for 
design loadings include structural computations, material properties, and other 
information needed for structural analysis. Indicate weld connections using 
standard AWS welding symbols. 

1.03 QUALITY ASSURANCE 
A. Field Measurements: Take field measurements prior to preparation of shop 

drawings and fabrication, where possible. Do not delay job progress; allow for 
trimming and fitting where taking field measurements before fabrication might 
delay work. 

B. Shop Assembly: Preassemble items in shop to greatest extent possible to 
minimize field splicing and assembly. Disassemble units only as necessary for 
shipping and handling limitations. Clearly mark units for reassembly and 
coordinated installation. 

C. Qualifications of Welders: Only welders certified in the arc welding process shall 
perform work in connection with the work in this Section. Comply with AWS 
D1.1/D1.1M for welding procedure and performance qualification. 

1.04 SYSTEM PERFORMANCE REQUIREMENTS 
A. General: Engineer systems to withstand structural loads indicated, determine 

allowable design working stresses of materials based on the following: 
1. Cold-Formed Structural Steel: AISI "Specification for Design of Cold-Formed 

Steel Structural Members". 
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1.05 DELIVERY, STORAGE, AND HANDLING 
A. General: Deliver, store, and handle materials in strict conformance of the 

manufacturer's instructions and recommendations. 

B. Protection: The Contractor shall use all means necessary to protect all materials 
before, during, and after installation and to protect the installed work and 
materials of all other trades. 

C. Replacement: In the event of damage, the Contractor shall immediately make all 
repairs and replacements necessary to the satisfaction of the Project Manager 
and at no additional cost to the State. 

PART 2 - PRODUCTS 

2.01 MATERIALS 
A. Structural Steel Shapes, Plates, and Bars: ASTM A 36/A 36M. 

B. Electrodes for Welding: Comply with AWS Code. Use E70)(X electrodes unless 
recommended otherwise for the specified metal. 

C. Anchors and Fasteners: Where exposed, shall be of the same material, color, 
and finish as the metal to which applied. 
1. Expansion Shields: Expansion anchors shall be carbon steel threaded studs 

with integral tapered cone expanders and segmented expansion collars. 
Provide anchors with electroplated zinc coating, length identification 
markings, and required nuts and washers. Expansion anchors shall be 
evaluated in accordance with ACI 355.2/355.2R, Category 1 or 2 and shall be 
tested in accordance with ICC ES AC 193 for all mandatory and optional 
tests. Provide shields recessed not less than 2-1/2 inches into concrete or 
masonry, unless as directed by the manufacturer. 

2. Lag Screws and Bolts: ANSI/ASME Bi 8.2.1, type and grade best suited for 
the purpose. 

3. Toggle Bolts: ANSI/ASME B18.2.1. 

4. Bolts, Nuts, Studs, and Rivets: ANSI/ASME B18.2.2 and ASTM A 307. 

5. Powder Driven Fasteners: Follow safety provisions of ASSE/SAFE A10.3. 

6. Screws: ANSI/ASME B18.2.1, ANSI/ASME B18.6.2, and ANSI/ASME 
B1 8.6.3. 

7. Washers: Provide plain washers to conform to ANSI/ASME B18.22.1. 
Provide beveled washers for American Standard beams and channels, 
square or rectangular, tapered in thickness, and smooth. Provide lock 
washers to conform to ANSI/ASME B18.21.1. 
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8. Metal Anchor Bolts, Straps, Hangers, Brackets, and Other Inserts: Furnish 
to other trades the anchor bolts, straps, hangers, brackets, and other inserts 
which are necessary for the final installation of work under this and other 
trades, where not specified to be furnished under the other sections of the 
specifications. This trade shall also furnish templates if required by others 
and shall check the installation of all bolts and inserts for accuracy. Furnish 
anchor bolts and washers of same quality as bolt. 

9. Finish: All fasteners shall be hot dip galvanized except as indicated or 
specified otherwise. Exterior fasteners shall be stainless steel. Fasteners 
associated with stainless steel fabrications shall be Type 304 or 316 stainless 
steel. 

D. Shop Paint: 
1. Metal Primer Paint: Fabricator's standard fast-curing, "universal" primer free 

from asbestos, lead, mercury, chromate, and cadmium, and compatible with 
finish paint systems. 

2. Coordinate selection of metal primer with finish paint requirements specified 
in SECTION 09900 - PAINTING. 

E. Galvanizing Repair Paint: SSPC - Paint 20. 

F. Bituminous Paint: Cold-applied asphalt mastic complying with SSPC-Paint 12 
but containing no asbestos fibers, or cold-applied asphalt emulsion complying 
with ASTM 0 11 871D 11 87M. 

2.02 FABRICATION 
A. Workmanship: 

1. Use materials of size and thickness shown or, if not shown, of required size 
and thickness to produce strength and durability in finished product. Work to 
dimensions shown or accepted on shop drawings, using proven details of 
fabrication and support. Use type of materials shown or specified for various 
components of work. 

2. Form exposed work true to line and level with accurate angles and surfaces 
and straight sharp edges. Ease exposed edges to a radius of approximately 
1/32-inch unless otherwise shown. Form bent-metal corners to smallest 
radius possible without causing grain separation or otherwise impairing work. 

3. Provide for anchorage of type shown, coordinated with supporting structure. 
Fabricate and space anchoring devices to provide adequate support for 
intended use. 
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B. Welding shall be done by approved certified welders who have been previously 
qualified by tests. Welding shall be in accordance with AWS D1.1/D1.1M for 
steel. Any welds which are found to be defective must be cut out and replaced. 
"Code for Arc and Gas Welding in Building Construction", latest edition, Sections 
II, III, and IV formulated by American Welding Society, shall be followed in 
design and execution of structural welding. 
1. All welding of steel shall be done by electric-arc process with coated rods, 

not fluxed, so as to produce shielded arc, and shall comply with the 
requirements of above specified manual. 

2. Surfaces, seams, or joints to be welded shall be free from rust, scale, 
grease, and other foreign material. 

3. All welds shall be ground and pressed smooth and all weld flux, slag, and 
spatter shall be completely removed. 

4. Connections not indicated shall be designed and provided by the Contractor 
and shall be made to conform with AISC ASD Manual of Steel Construction, 
Vol II: Connections. Develop full strength of members in all connections. 
One side connections will not be permitted. 

5. Do not tack weld exposed connections. 

6. Grind smooth visible welds in finished installation and clean welds 
immediately by chipping or wire brushing. 

C. Galvanizing: Provide a zinc coating for those items shown or specified to be 
galvanized, as follows: 
1. ASTM A 153/A 1 53M for galvanizing iron and steel hardware. 

2. ASTM A 123/A 123M for galvanizing rolled, pressed and forged steel shapes, 
plates, bars and strip 1/8-inch thick and heavier; and for assembled steel 
products. 

3. Provide minimum G90 coating designation. 

D. Surface Preparation: Prepare ferrous metal surfaces to comply with minimum 
requirements indicated below for SSPC surface preparation specifications and 
environmental exposure conditions of installed metal fabrications: 
1. Exteriors (SSPC Zone 1 B): SSPC-SP6 "Commercial Blast Cleaning". 

2. Interior (SSPC Zone 1A): SSPC-SP3 "Power Tool Cleaning". 

E. Shop Painting: 
1. Shop paint miscellaneous steel metal work, except galvanized surfaces and 

surfaces to be embedded into concrete, unless otherwise specified. 

2. Immediately after surface preparation, brush or spray on primer in 
accordance with manufacturer's instructions, and at a rate to provide uniform 
dry film thickness of 2.0 mils for each coat. Use painting methods which will 
result in full coverage of joints, corners, edges, and exposed surfaces. 
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F. Repair of Damaged Zinc-Coated Surfaces: ASTM A 780/A 780M, Annexes Al, 
"Repair Using Zinc-Based Alloys", A2, "Repair Using Zinc-Rich Paints", or A3, 
"Repair Using Sprayed Zinc (Metallizing)". 

G. Miscellaneous Framing and Supports: 
1. Provide miscellaneous steel framing and supports as required to complete 

work. 

2. Fabricate miscellaneous units to sizes, shapes, and profiles shown or, if not 
shown, of required dimensions to receive adjacent other work to be retained 
by framing. Except as otherwise shown, fabricate from structural steel 
shapes and plates and steel bars. Cut, drill, and tap units to receive 
hardware and similar items. 

2.03 METAL FINISHES 
A. Steel: Galvanized and treated for painting under SECTION 09900 - PAINTING 

unless indicated or specified otherwise. 

PART 3 - EXECUTION 

3.01 PREPARATION 
A. Field Measurements: Take field measurements prior to preparation of shop 

drawings and fabrication, where possible, do not delay job progress; allow for 
trimming and fitting where taking field measurements before fabrication might 
delay work. 

B. Coordinate and furnish anchorages, setting drawings, diagrams, templates, 
instructions, and directions for installation of anchorages, such as concrete 
inserts, sleeves, anchor bolts and miscellaneous items having integral anchors, 
which are to be embedded in concrete or masonry construction. Coordinate 
delivery of such items to project site. 

C. Protection from Contact of Dissimilar Materials: Surfaces in contact with 
dissimilar metal shall be painted with heavy-bodied bituminous paint or shall be 
separated by means of moisture-proof building felts. 

3.02 INSTALLATION 
A. Fastening to In-Place Construction: Provide anchorage devices and fasteners 

where necessary for securing miscellaneous metal fabrications to in-place 
construction; including, toggle bolts, throughbolts, lag bolts, wood screws, and 
other connectors as required. 

B. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for 
installation of miscellaneous metal fabrications. Set work accurately in location, 
alignment and elevation, plumb, level, true and free of rack, measured from 
established lines and levels. 
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C. Fit exposed connections accurately together to form tight hairline joints. Weld 
connections which are not to be left as exposed joints, but cannot be shop 
welded because of shipping size limitations. Grind exposed joints smooth, and 
touch-up shop paint coat. Do not weld, cut, or abrade the surfaces of exterior 
units which have been hot-dip galvanized after fabrication and are intended for 
bolted or screwed field connections. 

D. Field Welding: Comply with AWS Code for procedures of manual shielded 
metal-arc welding, appearance and quality of weld made, and methods in 
correcting welding work. 

3.03 CLEAN UP 
A. After installation, all surfaces shall be cleaned and ready to receive final 

treatment. All unused materials, tools, and equipment shall be removed from the 
project site. 

B. From time to time, and as directed by the Project Manager and at the completion 
of the work, all rubbish, debris, fines, etc., accumulated from the work of this 
Section shall be removed from the project site and the area left neat and clean to 
the satisfaction of the Project Manager. 

3.04 TOUCH UP 
A. Galvanized Surfaces: Clean field welds, bolted connections and abraded areas 

and apply galvanizing repair paint to comply with ASTM A 780/A 780M. 

B. Touch-Up Painting: Immediately after erection, clean bolted connection and 
abraded areas of shop paint, and paint exposed areas with same material as 
used for shop painting. Apply by brush or spray to provide a minimum dry film 
thickness of 2.0 mils. 

END OF SECTION 
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DIVISION 6- WOOD AND PLASTICS 

SECTION 06100 - ROUGH CARPENTRY 

PART I - GENERAL 

1.01 SUMMARY 
A. Provide all rough carpentry, complete, including but not limited to wall studs, 

eave framing, roof rafters, rough bucks, blocking, furring strips, and rough 
hardware. 

102 QUALITY ASSURANCE 
A. Grading Marks: Factory mark each piece of lumber with type, grade, mill, and 

grading agency identification. Certificate of inspection and grading by a 
recognized agency may be submitted with each shipment in lieu of factory 
marking, at Contractor's option. 

B. Wood Preservative Treatment: In accordance with SECTION 06311 - 
PRESERVATIVE TREATED LUMBER. 

1.03 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Certificates: Provide a certificate of treatment showing compliance with the 
specifications, and a certificate of dryness for all wood specified to be dried after 
treatment. 

1.04 PRODUCT HANDLING 
A. Delivery and Storage: Keep materials dry at all times. Protect against exposure 

to weather and contact with damp or wet surfaces. Stack lumber and provide air 
circulation within stacks. 

1.05 JOB CONDITIONS 
A. Coordination: Fit carpentry work to other work; scribe and cope as required for 

accurate fit. Correlate location of furring, rough bucks, blocking, and similar 
supports to allow proper attachment of other work. 

PART 2 - PRODUCTS 

2.01 MATERIALS 
A. Lumber, General: Factory-mark each piece of lumber with type, grade, mill and 

grading agency, except omit marking from surfaces to be exposed with 
transparent finish or without finish. Nominal sizes are indicated, except as 
shown by detail dimensions. Provide actual sizes as required by PS 20, for 
moisture content specified for each use. 
1. Provide dressed lumber, S45, unless otherwise indicated. 
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2. Provide seasoned lumber with 15 percent maximum moisture content at time 
of dressing. 

B. Framing Lumber: 
1. Light Framing Lumber: 2-inches through 4-inches thick, less than 6-inches 

wide, such as studs, plates, blocking, rough bucks, furring, etc., provide 
Construction grade, Douglas Fir/Larch. 

2. For structural framing 2-inches through 4-inches, 6-inches and wider, provide 
No. 2 grade, Douglas Fir, (WCLB or WWPA). 

3. For exposed fascia Douglas Fir members, provide Select Structural Grade 
free of heart center. 

C. Structural Members: For rafters, provide No. 2 Grade for 4 x members, provide 
No. 2 Grade for 6 x members, provide No. 1 Grade. All Douglas Fir/Larch. 

D. Plywood: 
1. Plywood Roof Sheathing: PS 1, Grade Structural I, with T&G edges; 

thickness as shown. 

2. Softwood Plywood: Comply with U. S. Product Standard PS 1 for softwood 
plywood, Group 1, Douglas Fir, Exterior Grade only. 
a. A-B Grade: Where one side is exposed. 

b. C-C Grade: Where used at gutters, or fully concealed. 

c. Provide rough sawn Douglas Fir plywood where shown, Grade A-C. 

E. Miscellaneous Materials - Fasteners and Anchorages: Provide size, type, 
material and finish as indicated and as recommended by applicable standards, 
complying with applicable Federal Specifications and ANSI for nails, staples, 
screws, bolts, nuts, washers and anchoring devices. Provide metal hangers and 
framing anchors of the size and type recommended by the manufacturer for 
each use including recommended nails. All concealed fasteners and 
anchorages shall be out of stainless steel or carbon steel with a hot-dip zinc 
coating (ASTM A 153/A 153M). All exposed fasteners and anchors shall be 
stainless steel or carbon steel that has been galvanized to G-90 level of 
protection. 

2.02 WOOD TREATMENT 
A. Treat all rough lumber in accordance with SECTION 06311 - PRESERVATIVE 

TREATED LUMBER. 
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PART 3 - EXECUTION 

3.01 INSTALLATION 
A. General: Discard units of material with defects which might impair quality of 

work, and units which are too small to use in fabricating work with minimum 
joints or optimum joint arrangement. 
1. Set carpentry work accurately to required levels and lines, with members 

plumb and true and accurately cut and fitted. 

2. Securely attach carpentry work to substrate by anchoring and fastening as 
shown and as required by recognized standards. Countersink nail heads on 
exposed carpentry work and fill holes. 

3. Use common wire nails, except as otherwise indicated. Use finishing nails 
for finish work. Select fasteners of size that will not penetrate members 
where opposite side will be exposed to view or will receive finish materials. 
Make tight connections between members. Install fasteners without splitting 
of wood; predrill as required. 

B. Wood Framing, General: 
1. Provide framing members of sizes and on spacings shown, and frame 

openings as shown, or if not shown, comply with recommendations of 
"Manual for House Framing" of National Forest Products Association. Do not 
splice structural members between supports. 

2. Anchor and nail as shown, and to comply with the current ICC International 
Building Code. 

C. Wood Blocking, Rough Bucks, and Furring Strips: Provide wherever shown and 
where required for attachment of other work. Form to shapes as shown and cuts 
as required for true line and level of work to be attached. Coordinate location 
with other work involved. Attach to substrates as required to support applied 
loading. Countersink bolts and nuts flush with surfaces, unless otherwise shown. 

D. Retreat cut and penetrated lumber in accordance with SECTION 06311 - 
PRESERVATIVE TREATED LUMBER. 

END OF SECTION 
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SECTION 06200 - FINISH CARPENTRY 

PART I - GENERAL 

101 SUMMARY 
A. Provide all finish carpentry work, complete, including, but not limited to, the 

following items. 
1. Finish carpentry work. 

2. Wood trim. 

3. Rough hardware. 

B. Related Work Specified Elsewhere: 
1. Wood blocking and concealed framing is specified under SECTION 06100 - 

ROUGH CARPENTRY. 

2. Preservative and fire retardant treatment is specified under SECTION 06311 
- PRESERVATIVE TREATED LUMBER. 

1.02 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Certificates: Provide a certificate of treatment showing compliance with the 
specifications. 

C. Material Safety Data Sheet (MSDS): Submit MSDS for each material. 

1.03 QUALITY ASSURANCE 
A. Grading Marks: Factory mark each piece of lumber and plywood with type, 

grade, mill, and grading agency identification. Certificate of inspection and 
grading by a recognized agency may be submitted with each shipment in lieu of 
factory marking, at Contractor's option. 

1.04 DELIVERY, STORAGE, AND HANDLING 
A. Protect finish carpentry materials during transit, delivery, storage, and handling 

to prevent damage, soiling, and deterioration. 

B. Store materials away from threat of termite or other insect infestation. 

C. Handle manufactured materials as recommended by the manufacturer. 

PART 2 - PRODUCTS 

2.01 WOOD PRODUCT QUALITY STANDARDS 
A. Softwood Lumber Standards: Comply with American Lumber Standards 

Committee (ALSC) PS 20 and with applicable grading rules of the respective 
grading and inspection agency for the species and product indicated. 
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B. Hardwood Lumber Standard: Comply with National Hardwood Lumber 
Association (NHLA) rules. 

C. Plywood Standards: Comply with American Plywood Association (APA) PS 1 for 
softwood plywood and PS 51 for hardwood plywood. 

2.02 MATERIALS 
A. General: Nominal sizes are indicated, except as shown by detailed dimensions. 

Provide dressed or worked and dressed lumber, as applicable, manufactured to 
the actual sizes as required by PS 20 or to actual sizes and pattern as shown, 
unless otherwise indicated. 

B. Exterior Finish Carpentry: Douglas Fir, B & Better, vertical grain. 

C. Interior Finish Plywood: Douglas Fir, poplar, birch, or other closed grain wood, 
minimum A-C grade. Provide fire retardant treated communications backerboard 
as indicated. 

D. Fasteners and Anchorages: Provide nails, screws, and other anchoring devices 
of the proper type, size, material, and finish for application indicated to provide 
secure attachment, concealed where possible, and complying with ASTM F 547 
and applicable ANSI standards. Provide all fasteners and anchorages with a 
hot-dipped zinc coating ASTM A 153/A 153M, Class C or D as applicable except 
that fasteners used with ACQ-C and ACQ-D, CBA-A, CA-B, and borate non-DOT 
type treated wood shall be G185 or stainless steel. Fasteners at wet areas shall 
be stainless steel. 

PART 3 - EXECUTION 

3.01 INSTALLATION 
A. Discard units of material which are unsound, warped, bowed, twisted, improperly 

treated, not adequately seasoned or too small to fabricate work with minimum of 
joints or optimum jointing arrangements, or which are of defective manufacturer 
with respect to surfaces, sizes or patterns. 

B. Install the work plumb, level, true, and straight with no distortions. Shim as 
required using concealed shims. Install to a tolerance of 1/8-inch in 8-feet for 
plumb; and with 1/1 6-inch maximum offset in flush adjoining 1/8-inch maximum 
offsets in revealed adjoining surfaces. 

C. Scribe and cut work to fit adjoining work, and refinish cut surfaces or repair 
damaged finish at cuts. 

D. Standing and Running Trim: Install with minimum number of joints possible, 
using full-length pieces (from maximum lengths of lumber available) to the 
greatest extent possible. Stagger joints in adjacent and related members. Cope 
at returns, miter at corners, to produce tight fitting joints with full surface contact 
throughout length of joint. Use scarf joints for end-to-end joints. Sand smooth 
for imperceptible joints. Make exterior joints water-resistant by careful fitting. 
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E. Anchor finish carpentry work to anchorage devices or blocking built-in or directly 
attached to substrates. Secure to grounds, stripping and blocking with 
countersunk, concealed fasteners and where prefinished matching fasteners 
heads are required, use fine finishing nail for exposed nailings, countersunk and 
filled flush with finished surface, and matching final finish where transparent 
finish is indicated. 

F. Re-treat cut and penetrated lumber in accordance with SECTION 06311 - 
PRESERVATIVE TREATED LUMBER. 

END OF SECTION 
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SECTION 06311 - PRESERVATIVE TREATED LUMBER 

PART I - GENERAL 

1.01 SUMMARY 
A. Preservative treat all lumber and plywood unless specified or noted otherwise. 

1.02 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Manufacturer's Data: Submit manufacturer's technical product information on all 
products to be used, including recommendations and restrictions on wood 
species and uses. 

C. Manufacturer's Instructions: Submit manufacturer's written instructions for 
handling, disposing, and field treating treated lumber. 

D. Certificate of Treatment: Submit a certificate of treatment to the Project 
Manager showing compliance with these specifications, both as to kiln drying 
and type of treatment performed, including dip treatment. 

E. Certification: The Contractor shall submit a written certification to the Project 
Manager that all wood used and left in place on this job was treated in 
accordance with these specifications and that all cuts and penetrations made 
subsequent to the treatment were coated with preservatives in compliance with 
item entitled "INSTALLATION" hereinbelow. 

F. Material Safety Data Sheet (MSDS): Submit MSDS for products used and keep 
one posted at the project site. 

G. Treatment Schedule: Prior to treatment, submit a complete list of all wood 
products, including each species if treated with different preservative material 
and the treatment material proposed for use. 

H. Warranty: Submit warranty as stipulated in item entitled "WARRANTY' 
hereinbelow. 

1.03 QUALITY ASSURANCE 
A. Preservatives containing arsenic such as Chromated Copper Arsenate (CCA) 

and Ammoniacal Copper Zinc Arsenate (ACZA) shall not be used. 

B. Perma-Clear 65 or other zinc napthanate products shall not be used. 

C. Comply with all State OSHL and pollution control regulations of the State of 
Hawaii and EPA. 

D. Do not use treatments containing EPA banned chemicals. 
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E. Materials shall be specifically recommended by the manufacturer for species of 
wood, use intended, and exposure indicated. 

F. Structural lumber shall be treated in accordance with AWPA Standard Ui, "Use 
Category System: User Specification for Treated Wood", (UC1 thru UC4B) in 
accordance with ICC IBC, as amended. 

G. Labeling: Permanent ink stamp or durable tag permanently fastened as 
stipulated in ICC IBC, as amended. 

1.04 WARRANTY 
A. The Contractor shall issue to the State a written warranty that he will replace all 

treated wood which is attacked by subterranean termites within a period of 2 
years from the date of project acceptance (unless a longer period of time is 
standard with the manufacturer) up to a total cost of $5,000.00 (unless higher 
amount standard with the manufacturer) or is attacked by dry wood termites or 
deteriorates due to dry rot within the first 5 years of the project acceptance date. 

B. The Surety shall not be held liable beyond 2 years from the project acceptance 
date. 

PART 2- PRODUCTS 

2.01 GENERAL 
A. Wood treated with oil-borne preservatives shall be kiln-dried before treatment to 

an average moisture content of 12 percent to 15 percent per AWPA standards 
unless specified otherwise. 

B. Wood treated with water-borne preservatives (with the exception of SBX treated 
wood) shall be air dried or kiln-dried before treatment to an average moisture 
content of 28 percent or less per AWPA standards. Wood having a moisture 
content higher than 28 percent is acceptable when treating with SBX materials. 

C. Wood shall be treated as noted below. 

D. Lumber shall be milled to finish size and shape prior to treating, and it shall be 
treated before assembly. Plywood may be treated in regular panel sizes. 

2.02 MATERIALS 
A. Water-Borne Preservatives: Water-Borne Preservatives shall be Preserve ACQ, 

Preserve Plus ACQ, Wolman E CBA, Hi-Bor SBX, and Timber Saver PT SBX, or 
accepted equivalent, except as stipulated otherwise in accordance with American 
Wood Preservers Association (AWPA) Standard P5 - "Standards for Waterborne 
Preservatives", and permitted by EPA. Preservatives shall be EPA registered. 
(Hawaii use only treatment is not acceptable). 
1. Treatment for ACQ and CBA treated wood shall be as recommended by the 

manufacturer. Preservatives shall be EPA registered. 
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2. Water-Borne Preservatives used to coat end cuts and penetrations in SBX 
treated wood shall be Clear-Bor F.T. or an equivalent solution of 10 percent 
inorganic boron. The end coating solution must be approved and labeled by 
the Environmental Protection Agency and must be accepted by the State of 
Hawaii, Department of Agriculture, Pesticides Branch, for this purpose. The 
treatment solution shall have a colorant added which will tint the wood 
surface to indicate treatment where wood will be unexposed. The Contractor 
shall be held responsible for all bleed through of dye. 

B. Oil-Borne Preservatives: Oil-Borne Preservatives shall be TRIB II Type B, 
Permethrin/IPBC (3-iodo-2 propynyl butyl carbonate) in a base solution of 
mineral spirits, manufactured to the manufacturer's quality control and EPA 
registered, or accepted equivalent. The solvent used in formulating the 
preservative solution shall meet the requirements of AWPA Standard P9 - 
"Standard for Solvents for Organic Preservative Systems". For interior 
application use low odor mineral spirits as the solvent. 

C. Fire Retardant Treatment: Fire retardant preservative for interior use shall be 
DRICON as manufactured by Koppers Company, Inc., Flameproof LHC by 
Osmose Wood Preserving Co., Inc., Protex by Hoover Universal Wood 
Preserving Div., or accepted equivalent. The preservative must be certified as 
resistant to attack by termites or rot, corrosiveness, and hygroscopicity. It must 
meet the requirements of UL 723, ASTM E 84, NFPA 255, and IBC. Moisture 
content shall be in accordance with AWPA Standard C20 "Structural Lumber - 
Fire Retardant Treatment by Pressure Processes" for lumber and C27 "Plywood 
- Fire Retardant Treatment by Pressure Processes" for plywood. 

PART 3 - EXECUTION 

3.01 WOOD PRESERVATION WITH WATER-BORNE PRESERVATIVES 
A. Unless otherwise stipulated, all lumber and plywood shall be pressure treated. 

B. Lumber and plywood, except as stipulated in items entitled "WOOD 
PRESERVATION BY PRESSURE TREATMENT WITH OIL-BORNE 
PRESERVATIVES" and "WOOD PRESERVATION BY DIP TREATMENT" 
hereinbelow, shall be treated with ACQ and CBA materials as specified and in 
accordance with American Wood Preservers Association (AWPA) Standards C2 
- "Lumber, Timbers, Bridge Ties and Mine Ties - Preservative Treatment by 
Pressure Process", C9 - "Plywood Preservative Treatment by Pressure 
Processes", and C15 - "Wood for Commercial-Residential Construction", or SBX 
material, using the full cell pressure method in conformance with AWPA 
Standard Cl - "All Timber Products - Preservative Treatment by Pressure 
Processes", or C31, "Lumber Used Out of Contact with the Ground and 
Continuously Protected from Liquid Water - Treatment by Pressure Processes". 
Lumber and plywood treated with SBX shall attain the following penetration and 
retention requirements: 
1. Lumber: 

a. Penetration Requirement for Lumber Under 5-inch Nominal Thickness: 
0.40-inch in heartwood and 90 percent in sapwood. 
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b. Penetration Requirement for Lumber 5-inch Nominal Thickness and 
Over: 0.50-inch in heartwood and 90 percent in sapwood. 

c. Retention requirement for lumber shall be a minimum of 1 .50 percent 
weight/weight or 0.42 pound per cubic foot in an assay zone of 
0.0 - 0.6 inch for lumber under 5-inches nominal thickness and 
0.0 - 0.75 inch for lumber over 5-inches in nominal thickness. 

2. Plywood: 
a. Penetration requirement for plywood shall be identical to that noted in 

AWPA Standard C9. 

b. Retention requirement for plywood shall be a minimum of 1.27 percent 
weight/weight or 0.40 pound per cubic foot through the full thickness. 

C. Lumber 2-inches or less in thickness and all plywood shall be dried to a moisture 
content of 19 percent or less after treatment. 

3.02 WOOD PRESERVATION BY PRESSURE TREATMENT WITH OIL-BORNE 
PRESERVATIVES 

A. Exposed lumber 1-1/2 inch (net thickness) and over shall be unincised and 
pressure treated in accordance with the process specifications noted in the latest 
edition of AWPA Standards Cl, C2, and C9. 

B. Wood shall be kiln-dried to an average moisture content of 12 to 15 percent per 
AWPA standards prior to treatment. 

C. Treated wood shall attain the following net retention requirements: 0.052 pound 
of dry ingredient per cubic foot of treated wood. 

D. Lumber and plywood shall be thoroughly dried and virtually odor-free prior to 
installation. 

3.03 WOOD PRESERVATION BY DIP TREATMENT 
A. Finish lumber under 1-1/2 inch net thickness; finish plywood; and mill work items, 

such as for cabinet work, shelving, and similar wood work that will be exposed to 
view in the finished work shall be immersion treated for a minimum period of 15 
minutes in any of the preservatives listed in paragraph entitled "Oil-Borne 
Preservatives" hereinabove or in accordance with the requirements of the 
Window and Door Manufacturers Association (WDMA) Industry Standard I.S. 4, 
"Water-Repellent Preservative Non-Pressure Treatment for Millwork", or in a 
solution of 1 quart Permethrin in 55 gallons of a 0.50 percent IPBC solution. 

B. Lumber and plywood shall be thoroughly dried and virtually odor-free prior to 
installation. 
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3.04 WOOD PRESERVATION WITH FIRE RETARDANT PRESERVATIVES 
A. All lumber and plywood as required by Code or specifically identified on the 

drawings in accordance with AWPA Standards 020 and C27. Pressure 
impregnate with fire retardant chemicals to achieve a flame spread rating of 25 
or less when tested in accordance with the procedures of UL 723, ASTM E 84, or 
NFPA 255. Finished product must be paintable and stainable, and will not 
adversely affect bond or color of the final finish. 

B. Provide UL label on each piece of fire retardant treated lumber or plywood. 
Pieces to be exposed in the finish work shall be labeled with a pressure sensitive 
tag or otherwise identified as fire retardant treated material. Do not mark or 
stamp material to be exposed in the finish work. 

3.05 INSTALLATION 
A. Wherever it is necessary to end cut or penetrate into (such as by drilling or 

notching) new and existing treated wood on the job, all such cuts and 
penetrations shall be treated in accordance with AWPA Standard M4, "Care of 
Preservative Treated Wood Products", or in accordance with the approved 
preservative manufacturer's ICC Evaluation Services report requirements, using 
two heavy brush coats of a treating solution as recommended by the 
manufacturer. Where allowed by preservative manufacturer, spray cut ends and 
bored holes with "Hudson Bay" type sprayer, 2 coats. Exception: Cuts and 
penetrations made in SBX treated wood 2-inches or less in nominal thickness 
need not be field treated. 

B. SBX treated wood shall not be used in areas exposed to direct precipitation (e.g. 
exposed decking, trellises, fencing, etc.) unless painted or covered with a 
finishing material. 

C. Workers, in the field or in applicable millwork shops, shall read and follow all 
instructions and recommendations of the preservative treatment manufacturer 
and wood treatment applicator. 

D. Wood for use in renovation shall be thoroughly dried (minimum 10 days air 
drying) or shall be virtually odor free prior to installation. 

3.06 CLEAN UP 
A. Dispose of treated wood in a sanitary landfill or other authorized disposal area. 

Do not burn treated wood. 

END OF SECTION 
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DIVISION 7- THERMAL AND MOISTURE PROTECTION 

SECTION 07191 - CONCRETE SEALER 

PART I - GENERAL 

1.01 SUMMARY 
A. Extent of concrete sealer is shown on the drawings and includes concrete 

surfaces. 

B. Related Work Described Elsewhere: Coordinate compatibility of compounds 
used in concrete work with SECTION 03300 - CAST-IN-PLACE CONCRETE. 

1.02 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Manufacturer's Data: Submit manufacturers technical product data and 
installation instructions for all materials. 

C. Material Safety Data Sheets (MSDS): Submit MSDS for all materials. Keep one 
copy on site. 

1.03 QUALITY ASSURANCE 
A. Manufacturer: Company specializing in manufacturing the products specified in 

this Section with minimum 3 years documented experience. 

B. Applicator: Company specializing in performing the work of this Section with 
minimum 3 years documented experience. 

C. Jobsite Sample: Test a small area of surface where directed by the Project 
Manager before starting general application to assure desired results. Sample 
shall be accepted prior to application at remaining areas. 

1.04 PRODUCT HANDLING 
A. Deliver materials in the original manufacturer's sealed containers. 

B. Store materials in such a way as to prevent damage to containers or product. 

C. Sealer shall be thoroughly stirred before and occasionally during use. 

1.05 PROJECT CONDITIONS 
A. Surface, air, and material temperatures shall conform to manufacturer's 

requirements. 

B. Areas not subject to natural ventilation shall have positive ventilation provided 
throughout the application. 

C. Surfaces to be treated shall be dry. 
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D. Surfaces unintentionally coated during application shall be cleaned as 
recommended by the manufacturer. 

E. Upon completion of the work, trash, and debris created by work completed under 
this Section shall be removed from the site. 

F. Restrict traffic from area where materials are being installed until material has 
cured. 

PART 2 - PRODUCTS 

2.01 MATERIALS 
A. Concrete Sealer: Sinak Sealer S-102, water-based liquid containing sodium 

silicate to react with the soluble calcium compounds in the concrete, clear coat or 
accepted equivalent. 

PART 3 - EXECUTION 

3.01 EXAMINATION 
A. Verify that substrate work done under other sections meets requirements for 

application of concrete sealer. Notify Project Manager in writing of any 
conditions requiring additional treatment prior to application. 

B. Verify surfaces to be coated are dry, clean, and free of efflorescence, oil, or 
other matter detrimental to application of coating. 

C. Verify joint sealants where installed are cured. 

3.02 PREPARATION 
A. All concrete and patches shall be sufficiently cured prior to application of sealer. 

B. Surfaces shall be cleaned to have all laitance, dirt, dust, efflorescence, mold, 
salt, grease, oil, and curing compounds removed prior to application. Acceptable 
surface cleaning methods include shotblasting, sandblasting, waterblasting, and 
chemical cleaners. 

C. Surfaces shall be free of alkali, efflorescence, chemical films, and other 
contaminants. 

D. Surface shall be dry prior to application. 

E. Mask joints and drains to prevent migration of materials as required. 

3.03 APPLICATION 
A. Apply in light even coats with low-pressure, airless spray. 

B. Coverage Rates: Apply at rate as recommended by the manufacturer for 
material and porosity of the substrates. 

YOUTH CHALLENGE ACADEMY (YCA) 
BUILDING 621 RENOVATION - PHASE 2 	 Concrete Sealer 
KEAUKAHA MILITARY RESERVATION, HILO, HAWAII 	 07191 - 2 



C. Coats: Apply in 4 continuous, uniform applications. 

3.04 PROTECTION OF FINISHED AND ADJACENT WORK 
A. Protect adjacent surfaces, including pavement not scheduled to receive coating. 

B. If applied to unscheduled surfaces, remove immediately by a method instructed 
by manufacturer. 

END OF SECTION 
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SECTION 07210 - BUILDING INSULATION 

PART I - GENERAL 

1.01 SUMMARY 
A. The extent of building insulation work is shown on the drawings, by the generic 

name. 

B. The types of building insulation specified in this Section include, but are not 
limited to, acoustical batt insulation for walls and partitions. 

C. Related Work Specified in Other Sections: Rigid insulation for single-ply roofing 
is provided under SECTION 07531 - SINGLE-PLY TPO MEMBRANE ROOFING. 

1.02 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Manufacturer's Data: Submit manufacturer's specifications and installation 
instructions for types of insulation required. Include data substantiating that 
materials comply with specified requirements. 

C. Material Safety Data Sheets (MSDS): Submit MSDS for each material. 

1.03 QUALITY ASSURANCE 
A. Fire and Insurance Ratings: Provide insulation materials which are identical to 

those whose fire performance characteristics, as listed for each material or 
assembly of which insulation is a part, have been determined by testing, per 
methods indicated below, by UL or other testing and inspecting agency 
acceptable to authorities having jurisdiction. 
1. Surface Burning Characteristics: ASTM E 84. 

2. Fire Resistance Ratings: ASTM E 119. 

3. Combustion Characteristics: ASTM E 136. 

B. Recycled Materials: Provide insulation containing recycled materials to the 
extent practicable, provided the materials meets all other requirements of this 
Section. The minimum required recycled materials content by weight are: 
1. Rock Wool: 75 percent slag. 

2. Fiberglass: 20 to 25 percent glass cullet. 

1.04 SAFETY PRECAUTIONS 
A. Respirators and Other Concerns: Comply with OSHA 29 CFR 1910.134, 

"Respiratory Protection", ASTM C 930, "Potential Health and Safety Concerns 
Associated with Thermal Insulation Materials and Accessories", and other 
Federal, State, and local regulations governing safety. Provide workers with 
dust/mist respirators, training in their use, and protective clothing as approved by 
the National Institute for Occupational Safety and Health (NIOSH)/Mine Safety 
and Health Administration (MSHA). 
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B. Smoking: Do not smoke during installation of blanket insulation. 

C. Do not use unfaced insulation in exposed applications where there is potential 
for skin contact and irritation. 

1.05 DELIVERY, STORAGE, AND HANDLING 
A. Deliver materials to site in original sealed wrapping bearing manufacturer's name 

and brand designation, specification number, type, grade, R-value, and class. 
Store and handle to protect from damage. Do not allow insulation materials to 
become wet, soiled or crushed. Comply with manufacturer's recommendations 
for handling, storing, and protecting of materials before and during installation. 

B. Inspect materials delivered to the site for damage; unload and store out of 
weather in manufacturer's original packaging. Store only in dry locations, not 
subject to open flames or sparks, and easily accessible for inspection and 
handling. 

PART 2 - PRODUCTS 

2.01 MATERIALS 
A. Acoustical Wall Insulation: ASTM C 665, Type I, unfaced, flame spread of 25 or 

less and a smoke developed rating of 50 or less when tested in accordance with 
the procedures of ASTM E 84, fiberglass or mineral wool insulation batt with 
density of not less than 2.5 pounds per cubic foot for noise control in partitions 
where shown; friction fit, sized to fit framing spacing. Noise Reduction 
Coefficient (NRC) shall be not less than 0.90 for 2-1/2 inch metal stud wall, and 
not less than 0.95 for 3-5/8 inch metal stud wall unless partitions ratings indicate 
otherwise. NRC values as determined in accordance with ASTM C 423. 

PART 3 - EXECUTION 

3.01 INSTALLATION 
A. General: 

1. Comply with manufacturer's instructions for the particular conditions of 
installation in each case. If printed instructions are not available or do not 
apply to the project conditions, consult the manufacturer's technical 
representative for specified recommendations before proceeding with the 
work. 

2. Extend wall insulation full thickness as shown over entire area to be 
insulated. Cut and fit tightly around obstructions, and fill voids with insulation. 
Remove projections which interfere with placement. 

3. Apply a single layer of insulation of the required thickness, unless otherwise 
shown or required to make up the total thickness. 

4. Insulation shall be installed after construction has advanced to a point that 
the installed insulation will not be damaged by remaining work. For 
acoustical insulation, maintain acoustical rating of assembly. 
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5. When unfaced insulation is used and the stud depth is larger than the 
insulation thickness, install wire or metal straps to hold insulation in place. 

6. Space insulation from heat producing devices as recommended by the 
manufacturer, but not closer than 3-inches. 

7. Electrical Wiring: Do not install insulation in a manner that would sandwich 
electrical wiring between two layers of insulation. 

B. Acoustical Batt Wall Insulation: Install as specified in SECTION 09250 - 
GYPSUM WALLBOARD after cover material has been installed on one side of 
cavity. 

3.02 PROTECTION 
A. Protect installed insulation and facing from harmful weather exposures and from 

possible physical abuses, where possible by nondelayed installation of 
concealing work or, where that is not possible, by temporary covering or 
enclosure. 

END OF SECTION 
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SECTION 07531 - SINGLE-PLY TPO MEMBRANE ROOFING 

PART I - GENERAL 

1.01 SUMMARY 
A. This section includes single-ply TPO membrane roofing system over insulation. 

B. Type of roofing system specified in this section utilizing single-ply roofing 
membranes includes totally adhered system conforming to uplift requirements. 

C. Single-ply roofing membrane includes white thermoplastic alloy (TPO). 

D. Related Work Described Elsewhere: 
1. Coordinate new roofing with removal of existing roofing under SECTION 

02070 - SELECTIVE DEMOLITION. 

2. Coordinate installation of wood nailers related to roofing with SECTION 
06100- ROUGH CARPENTRY. 

3. Coordinate installation of metal flashing, counterflashing, gutter, curb 
flashing, etc. with SECTION 07600 - FLASHING AND SHEET METAL. 

1.02 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Manufacturer's Data: Submit complete sets of the following information for the 
roofing system proposed for use. Submittals shall be marked-up as necessary 
to clearly identify the item being submitted and its conformance to the 
requirements of these specifications. 
1. Manufacturer's material product data and Material Safety Data Sheets 

(MSDS) for the following items: 
a. Insulation. 

b. Cover board. 

c. TPO sheet membrane. 

d. TPO sheet membrane flashing. 

e. Fasteners, of required length(s). 

f. Bonding adhesive. 

g. TPO coated sheet metal. 

2. Detailed installation drawings and specifications for the proposed roofing 
system/assembly. The installation drawings shall indicate the layout of 
insulation system, the location and pattern of all fasteners, and all special 
conditions. 
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3. Listing from a nationally recognized testing laboratory (Warnock Hersey, 
Factory Mutual, or Underwriters Laboratories) indicating that the proposed 
roofing system has a fire classification rating of Class A or Class B. The 
listing shall also indicate the maximum roof slope permitted for the proposed 
assembly. 

4. Where required, Factory Mutual or UL approval for the proposed roofing 
system in accordance with ICC IBC. 

5. All materials except insulation and cover board shall be as labeled or 
approved by one manufacturer. 

C. Shop Drawings: Submit complete sets of shop drawings detailing all roofing 
conditions. 

D. Certificates: 
1. Prior to the start of any work, submit a signed certificate from the proposed 

roofing manufacturer stating that the roofer is a trained and authorized 
applicator of the assemblies and that the installation crew has been trained in 
the system's proper installation by the Manufacturer or the Technical 
Representative of the Manufacturer. 

2. Submit a signed certificate from the proposed roofing manufacturer naming 
their technical representative and their independent roofing auditor/inspector 
(where applicable) and attesting that this person is both qualified and 
authorized to act on and make commitments in their behalf in respect to a 
complete roofing system. 

3. Warranty Certificate: Submit sample of the Complete Roofing System 
Warranty from the manufacturer exhibiting conformance with item entitled 
"WARRANTIES" hereinbelow. 
a. Note: Warranty shall not contain any exclusions for materials not 

furnished by the Manufacturer, exclusions for ponding, or any 
requirement for periodic inspections by the State. 

E. Samples: Submit 4 samples of finished roofing sheets and coated flashings for 
acceptance. 

F. Inspection Reports: Submit detailed roofing inspection reports by the 
Manufacturer's Technical representative or their independent roofing 
auditor/inspector documenting each inspection, including pre and post warranty 
inspections. 

G. Pre-roofing conference records. 

H. Warranties as noted under item entitled "WARRANTIES" hereinbelow. 
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Information Card: For each roof project, furnish a typewritten information card 
for facility records and a card laminated in plastic, attached as directed by the 
Project Manager. Cards shall be 8-1/2 inches x 11-inches. Information card 
shall identify facility name and/or facility designation (letter or number), contract 
number, type of roof system installed, including deck type, type of membrane, 
method of application, manufacturer; manufacturer's representative contact 
information, insulation and cover board system and thickness; date of 
completion; installer's warranty expiration date; installing contractor and contact 
information; membrane manufacturer's material warranty expiration date; 
warranty reference number, and warranty contact information. See Roofing 
Information Card at end of this Section. 

1.03 QUALITY ASSURANCE 
A. The roofing operations shall be so coordinated with appurtenant work such as 

sheet metal work that roof surfacing operations once started shall be continuous 
to completion. 

B. The Roofing Contractor shall be an approved and experienced applicator of the 
manufacturer whose insulation and roofing system that is proposed for 
application and the workers shall have been instructed by that roofing system 
manufacturer (or their technical representative or independent roofing 
auditor/inspector) in the proper application of the system. 

C. Notify roofing system manufacturer in writing of need for manufacturer's warranty 
complying with this Section's requirements prior to Contractor-Applicator-
Manufacturer Review. 
1. Obtain manufacturer's written review of project details and specifications. 

2. Submit samples and product data of materials not supplied by system 
manufacturer to manufacturer for written approval. 

3. Comply with manufacturer's requirements for specified warranty, including 
field inspections by manufacturer's technical representative. 

D. The Roofing System Manufacturer's Technical Representative and the 
independent roofing auditor/inspector (where applicable) shall be competent, 
thoroughly trained and experienced in the work and shall be completely familiar 
with the products, equipment and the specified requirements and methods 
needed for the proper installation of the insulation, roofing membrane, and 
flashings. 

E. The Contractor, Roofer, and the authorized Roofing System Manufacturer's 
Technical Representative and/or their independent roofing auditor/inspector shall 
attend a pre-construction conference to review preparation and installation 
procedures for the roofing system and the coordinating and scheduling required 
with related trades. They shall also inspect the roof surfaces at the following 
times: 
1. Prior to the start of the roofing installation as noted under item entitled 

"INSPECTION OF SURFACES" hereinbelow where required by the 
manufacturer to validate the warranty. 
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2. At the actual start of the roofing application. 

3. At least once during the roofing application, unless the Roofing System 
Manufacturer requires additional inspections for warranty provisions. 

4. At job completion. 

5. It shall be the responsibility of the Contractor to notify the Roofer, 
Manufacturer's Technical Representative or their independent roofing 
auditor/inspector where applicable and the Project Manager of the schedule 
of operations. Parties shall be notified at least 5 working days in advance to 
enable their attendance. 

F. Contractor-Applicator-Manufacturer Review: Review Drawings and 
Specifications with manufacturer's agent and applicator. Obtain manufacturer's 
written agreement that selected system is proper, compatible, and adequate for 
application shown and that conditions and details do not conflict with 
manufacturer's warranty. 

G. Should the Manufacturer's warranty requirements necessitate different drawings 
and details, including the use of cover board which exceed the requirements of 
those shown or specified, provide shop drawings and field adjustments at no 
cost to the State. 

H. Pre-Installation Meeting: The General Contractor, the authorized roofing and 
roofing adhesive manufacturers' representatives or their independent roofing 
inspectors shall attend a pre-installation meeting. Include other related trades, 
such as sheet metal contractor, as applicable. Confirm the required participants 
with the Project Manager. Notify participants at least five days prior to meeting. 
Intent of the meeting is to review the preparation and installation requirements 
for the roofing system and to coordinate and schedule the required work. 

1. UL Listing: Provide labeled materials that have been tested and listed by UL in 
"Building Materials Directory" or by other nationally recognized testing laboratory 
for application indicated, with "Class A" or "Class B" rated materials/system for 
roof slopes shown. 

J. Code Compliance: Manufactured products standard with the manufacturer for 
adherence to substrate and designed to meet code requirements, but minimum 
90 pound uplift. 

K. Low Slope Edge Flashing: Conform with ICC IBC edge securement for low 
slopes per ANSI/SPRI ES-i. 

1.04 WARRANTIES 
A. The warranty provisions and number of years for the warranty required by this 

article shall take precedence over the standard provisions in the GENERAL 
CONDITIONS. 
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B. Manufacturer's Warranty: Roofing manufacturer warranty without monetary 
limitation, in which roof manufacturer agrees to repair or replace components of 
roofing system that fail in materials or workmanship within the specified warranty 
period. Failure includes roof leaks and materials and adhesion failure due to 
wind conditions. 

C. Manufacturer's warranty includes roofing membranes and base flashings, roofing 
membrane accessories, roof insulation, fasteners, adhesives, cover boards, and 
other components of the roofing system. 
1. Warranty Period: 20 years from the Project Acceptance Date. 

2. Wind Conditions: Warranty shall cover basic wind speeds up to 105 mph, 
Exposure C, and Importance Factor 1 .0, as defined by the International 
Building Code in effect for the applicable building heights. 

3. Warranty shall state the Manufacturer's acceptance that the roof was 
installed in accordance with the contract requirements and that the State's 
personnel were properly instructed in the maintenance procedures. 

4. In the event of a failure, State, Contractor, Roofing Installer, and 
Manufacturer shall mutually agree and determine roof system failures and 
remedies. 

5. The Surety shall not be held liable beyond 2 years from the Project 
Acceptance Date. 

D. Project Warranty: Submit Contractor's warranty covering work of this Section, 
including all components of roof system such as roofing membrane, base 
flashing, roofing membrane accessories, roof insulation, fasteners, adhesives, 
and cover boards, for the following warranty period and conditions: 
1. Warranty Period: Two years from the Project Acceptance Date. 

2. Warranty shall cover repairs or replacement of damages to the building and 
its finishes due to leaks. 

E. Warranty Roof Inspections: Conduct a yearly inspection with the State 
representative just prior to the first and second year anniversary of the Project 
Acceptance Date. The purpose of the inspections is to identify and correct 
deficiencies in all components of the roofing and flashing system. 

1.05 DELIVERY, STORAGE, AND HANDLING 
A. Delivery of Materials: Roofing materials shall be delivered to the site in the 

original unbroken manufacturer's wrapping material and containers with the 
original labels thereon intact. If any unlabeled materials are to be used, a 
properly attested certificate from the manufacturer stating that such materials 
comply with the requirements of the Contract Documents shall be furnished to 
the Project Manager prior to installation. 
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B. Storage of Materials at Job Site: 
1. Except when placed on roof decks immediately prior to installation, roofing 

materials shall be stored above the supporting surfaces, such as on pallets. 

2. Roll goods and any other materials which either absorb or are adversely 
affected by moisture shall be kept dry. Wet materials and/or materials which 
appear to have been deteriorated after getting wet shall not be permitted to 
be used on the job and shall be promptly removed. 

3. Materials containing solvents shall be stored in a dry, cool area with proper 
fire and safety precautions. 

4. Store liquid materials in their original undamaged containers in a clean, dry, 
protected location and within the temperature range required by roofing 
manufacturer. Protect stored liquid material from direct sunlight. 

5. Roll goods shall be stored on end. 

6. If stored on other than the ground, all materials shall be distributed so that 
their resultant weight does not exceed the design live load on the deck 
(normally 20 pounds per square foot on roofs and 40 pounds per square foot 
on floors). 

7. Store membrane in the original undisturbed plastic wrap in a cool, shaded 
area and cover with light-colored, breathable tarpaulins, in a manner to 
protect it from damage. Membrane that has been exposed to the elements 
for approximately 7 days must be prepared with Splice Wash prior to hot air 
welding. 

C. Handle manufactured materials as recommended by the manufacturer. 

1.06 CAUTIONS AND WARNINGS 
A. Oil, grease, mineral solvents, or live steam may be deleterious to certain 

membrane materials. The Contractor shall apprise the Project Manager of and 
seek the advice of the roofing system manufacturer if such conditions are noted 
on the site. 

B. Vapors from bonding adhesives and lap sealants may be harmful if breathed in. 
They may also be flammable. The Contractor shall consult container labels and 
material safety data sheets for specific information on the products being used. 

C. Provide rubber gloves, goggles or face shields, rubber boots, protective clothing, 
and other protective items required or recommended by membrane 
manufacturer. Ensure that workers are instructed in use of protective items and 
safety procedures. 
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PART 2- PRODUCTS 

2.01 GENERAL 
A. Performance: Provide roofing materials recognized to be of generic type 

indicated and tested to show compliance with indicated performances, or provide 
other similar materials certified in writing by manufacturer to be equal to, or 
better than, materials specified in every significant respect, and acceptable to the 
Project Manager. 

B. Compatibility: Provide products that are recommended by manufacturers to be 
fully compatible with indicated substrates, or provide separation materials as 
required to eliminate contact between incompatible materials. 

202 TPO MEMBRANE 
A. General: Thermoplastic alloy formed into uniform, flexible sheets conforming to 

ASTM D 68781D 6878M, "Thermoplastic Polyolefin Based Sheet Roofing". 
1. Scrim reinforced. 

2. Thickness: 60 mils, nominal. 

3. Exposed Face Color: White. 

B. Fully Adhered TPO Membrane: Manufacturer's standard installation. 

C. Available Manufacturer: Firestone UltraPly TPO, Carlisle Sure-Weld, GAF 
Everguard, GenFlex, JohnsManville Ultraguard, Mulehide, or accepted 
equivalent. 

2.03 AUXILIARY MATERIALS 
A. General: Furnish auxiliary materials recommended by roofing system 

manufacturer for intended use and compatible with TPO roofing. 

B. Bonding Adhesive: Manufacturer's standard bonding adhesive. 

C. Sealers and Sealants: As recommended by the manufacturer. 

D. Metal Termination Bars: Manufacturer's standard aluminum bars, approximately 
1-inch wide, roll formed and prepunched. 

E. Fasteners and Plates: Factory-coated steel fasteners and metal or plastic discs 
of appropriate type and lengths, designed for fastening system components to 
substrates as approved by the manufacturer as a component of the roofing 
system, and acceptable to roofing system manufacturer. Exposed fasteners 
shall be stainless steel. 
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F. Miscellaneous Accessories: Provide preformed inside and outside corner sheet 
flashings, and other accessories recommended by roofing system manufacturer 
for intended use. Provide products which are recommended by membrane 
manufacturer to be fully compatible with indicated substrates, or provide 
separation materials as required to eliminate contact between incompatible 
materials. 

G. Roof Insulation: Faced polyisocyanu rate insulation boards complying with 
ASTM C 1289, "Faced Rigid Cellular Polyisocyanu rate Thermal Insulation 
Board", Class 1, Type II, (polyisocyanurate only, polyurethane not permitted) as 
approved by the roofing manufacturer. Insulation shall have an in-service R-
value of 

5.6 degrees F x ft 2  x hr per inch thickness. 
BTU 

Insulation containing chloroflurocarbon (CFC) is not permitted. Polyisocyanurate 
insulation, Firestone ISO 95+ GL, Carlisle HP Insulation and tapered crickets, or 
accepted equivalent. Insulation shall have a minimum thermal resistance (R 
factor) of 15 btu/hr./sq. ft. 

H. Roof Insulation for Slope Build-Up: ASTM C 578, "Rigid, Cellular Polystyrene 
Thermal Insulation", Type II, minimum 1.5 pcf density, pre-tapered EPS 
(expanded polystyrene) with cover board facing applied over the insulation in the 
field to ensure positive drainage. 

Cover Board: ASTM C 1177/C 11 77M, glass mat faced, water resistant silicone 
treated gypsum core, intended for use under single-ply roofing and 
recommended by roofing system manufacturer; 5/8-inch thick minimum. 
Products made with Cellulose may be submitted for acceptance provided that 
products have passed termite testing by a recognized lab conducting such test. 

J. TPO Coated Sheet Metal: 0.024-inch steel, galvanized minimum G90 
designation with manufacturer's TPO non-reinforced thermoplastic polyolefin 
membrane factory laminated to the sheet metal. 

K. Pourable Sealer: Two-component, solvent free, polyurethane based sealant as 
furnished by membrane manufacturer to fill and seal pipe penetrations; to create 
a temporary seal of membrane to substrate when work is interrupted. 

L. Sealant Pockets: Prefabricated pockets for sealing irregular and hard to flash 
penetrations through the membrane. 

M. Pipe Flashing: TPO premolded pipe flashing. 
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PART 3 - EXECUTION 

301 INSPECTION OF SURFACES 
A. Before the work under this Section is started, the Roofer, together with the 

Manufacturer's Technical Representative or their independent roofing 
auditor/inspector (where applicable) and the Contractor shall meet with the 
Project Manager at the job-site to examine all surfaces on which roofing will be 
placed and all adjoining work which will affect or be affected by the roofing work. 
All unacceptable areas and/or conditions such as those listed in item entitled 
"APPLICATION" hereinbelow shall be corrected by the Contractor and verified 
and accepted by the Roofer and the Manufacturer's Technical Representative or 
their independent roofing auditor/inspector prior to start of the work. 

B. Fill Voids: All surface voids, of the immediate substrate, greater than 1/4-inch 
wide shall be properly filled with an acceptable fill material. 

C. Before the work under this Section is started, the Contractor and Project 
Manager shall inspect and record the conditions of the building interior rooms 
and ceilings and adjoining work to remain. The Contractor shall protect the 
interior finishes, furniture, and equipment and adjoining work to remain against 
damage. 

3.02 TEMPORARY COVERING 
A. When existing roofing is removed and deck is exposed to the weather, the 

Contractor shall provide and maintain a waterproof covering for the duration of 
the exposure. Waterproof covering shall be provided for during the removal 
work, surface preparation work, repair work and until the new roofing work is 
completed and the temporary covering is not required. 

B. Any damage to building, its contents, etc. for failure to provide a waterproof 
system or the Contractor's negligence shall be made good by the Contractor to 
the satisfaction of the Project Manager at no cost to the State. 

3.03 APPLICATION 
A. General: 

1. Workmanship: The Roofer shall have a responsible foreman on the job 
during roofing operations who shall ensure that all work is done in 
accordance with the plans and specifications. 

2. No roofing shall be installed during precipitation and shall not be started in 
the event there is a possibility of precipitation during application. 

3. No roofing shall be started in the absence of the Project Manager or their 
representative. The Contractor shall call the Project Manager to give at least 
one day (24 hours minimum) advance notice of the starting of roofing 
operations. 
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4. The application of roofing shall be as specified or as shown in the plans and 
be in strict accordance with the current recommendations of the 
manufacturer, NRCA, "Roofing and Waterproofing Manual", and accepted 
Shop Drawings. 

5. Absolutely no roofing shall be applied to damp surfaces or before the deck 
and the work in connection therewith have met the following conditions: 
a. Wood decks shall be dry (moisture content 19 percent or less as 

measured on the Moisture Meter's Wood Scale); smooth; free from loose 
materials; properly graded to outlets; and swept clean. Knot holes or 
loose knots over one-inch in diameter and cracks over 3/8-inch wide shall 
be covered with 24 gauge galvanized sheet metal nailed in place. 

b. Adjoining work, such as metal edging, counterflashing, etc., shall either 
be in place, ready for the Roofer to work in, or shall be available for 
installation by others, as applicable. This work shall be coordinated so 
that the total roofing system will be watertight. 

c. Fill in and build up all potential ponding areas of substrate as 
recommended by the manufacturer to provide positive drainage. 

6. Phased construction of insulation and single ply roofing (roofing purposely 
interrupted for a period to permit other work and trafficking over the 
membrane) shall not be permitted. 
a. The complete roofing membrane shall be installed up to the line of 

termination (but allowing for required lapping) at the end of the day's 
work. 

b. At the end of the day's work, the loose edge of the incomplete roofing 
membrane shall be sealed using manufacturer's recommended 
temporary sealant to seal all incomplete edges against intrusion of water. 

c. When work is resumed, the membrane sealed edge shall be pulled free 
and the membrane trimmed and removed where the temporary seal was 
applied before continuing installation of the roofing system. 

B. Insulation: 
1. Installation: 

a. Coordinate installation of roofing system components so that insulation 
and cover board are not exposed to precipitation or left exposed at end of 
workday. 

b. The application of insulation and cover board shall be as specified herein 
or as shown in the plans unless otherwise stipulated in the specifications 
and details of the manufacturer of the insulation and cover board being 
used, as submitted to and accepted by the Project Manager. 

c. Units of insulation shall be laid with their long joints perpendicular to the 
direction of laying of the roofing plies. 
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d. Units of insulation shall be laid so that they touch adjacent units along all 
sides. 

e. Insulation and cover board shall be installed with mechanical fasteners 
and insulation plates as recommended by the roof system manufacturer. 
Where multiple layers of insulation installed all joints between layers shall 
be staggered. 

2. Acceptability: 
a. Insulation and cover board which shows signs of deterioration (such as 

reduced resistance to delamination, edge disintegration, etc.) shall not be 
used. 

b. Insulation and cover board which have been installed but are still 
exposed shall be covered immediately when there is any danger that it 
will become wet. 

c. Installed insulation and cover board which become wet shall be 
completely dried out as determined by a moisture meter before any 
roofing is applied over it. 

d. Insulation and cover board with broken corners or similar defects shall be 
trimmed and repaired (gap filled with similar material) or discarded. 

C. Adhered Sheet Installation: 
1. Install TPO sheet membrane over areas to receive roofing according to roof 

systems manufacturer's written instructions. Unroll sheets and allow to relax 
for a minimum of 30 minutes. 

2. Start installation in the presence of roofing system manufacturer's technical 
representative. 

3. Accurately align sheets and maintain uniform side and end laps of minimum 
dimensions required by the roofing systems manufacturer. Stagger end laps. 

4. Apply bonding adhesive to substrate and underside of sheet, at rate required 
by manufacturer and allow to partially dry. Do not apply bonding adhesive to 
splice area of the sheet. 

5. Mechanically or adhesively fasten sheets securely at terminations and 
perimeter of roofing. 

6. Roll out and position subsequent field membrane sheets in the same 
manner, overlapping the sides of the adjoining sheets 6-inches as marked on 
the top side of the membrane and overlapping the ends of adjoining sheets a 
minimum of 3-inches. Heat weld lap to previously anchored panel prior to 
fastening in place. 
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7. Clean both faces of splice areas where required and hot air weld laps 
according to manufacturer's written instructions to ensure a watertight seam 
installation. Membrane left exposed for more than 12 hours shall be cleaned 
prior to any welding activity. 

D. Membrane Welding: 
1. Horizontal Field Splices: All field splices on the horizontal surface (including 

flashing) shall be completed using an automatic heat welder wherever 
possible that has been designed for hot air welding of thermoplastic 
membranes. 

2. Vertical Field Splices: Hand held welders shall be used only on vertical 
welds or where an automatic welder is not practical or cannot be used. 

3. Equipment and Test Splice Requirements: The air intake, temperature and 
speed of the machine shall be adjusted to provide proper seam strength. An 
ample power supply must be provided to all heat welding equipment. A 
generator, which is dedicated to the heat welding equipment, shall be used 
on all installations. When weather conditions vary, adjustments to the 
welding machine shall be made. This shall be done using spare material 
before beginning the finished product sheet. In addition, there shall be 
destructive tests performed daily and at the beginning and every time there is 
an interruption in the welding process (i.e. power failure, welder shut down, 
job site conditions change and after lunch). There shall be periodic checks 
(including at the start of each day) to verify good peel strength. 

4. Seam Width Requirements: Seams made with the automatic welder shall be 
a minimum of 1-1/2 inches wide. Seams made with hand welders must be a 
minimum of 2-inches wide. Use silicone hand rollers to assure proper mating 
of surfaces as hand heat welding proceeds. 

5. Seam Inspection: Probe all completed welds using a slotted screwdriver or 
dull cotter pin puller type tool to verify seam integrity daily. Do not probe 
welds until they have had time to cool. Any welds found to be insufficiently 
welded shall be repaired on a daily basis. 

6. T-Joint Patches: T-joint patches shall be installed at all intersections of field 
seams. 

7. Cut Edge Sealing: All cut edges with scrim exposed shall be sealed with 
UltraPly TPO Cut Edge Sealant or UltraPly TPO General Purpose Sealant or 
equivalent as recommended by the manufacturer. 

8. Solvent welding is not acceptable. 

E. Flashing Installation: 
1. Install sheet flashings and preformed flashing accessories and fasten to 

substrates in accordance with roof system manufacturer's written 
instructions. 
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2. Mechanically fasten TPO coated metal to supporting wood nailer in 
accordance with manufacturers instructions. 

3. Heat weld membrane to TPO coated metal flashing. Seams made with an 
automatic welder shall be a minimum of 1-1/2 inches wide. Seams made 
with hand welders shall be a minimum of 2-inches wide. 

4. Flash penetrations and field-formed inside and outside corners with sheet 
flashing as recommended by roof system manufacturer. 

5. Terminate and seal top of sheet flashings and mechanically anchor to 
substrate with fasteners and fastening plates spaced at 12-inches on center 
or through termination bars, as detailed. 

3.04 INSTALLATION OF ADJOINING WORK 
A. All adjoining work (such as vent pipe premolded flashing boot, premolded inside 

and outside sheet flashing corners, etc.) shall be as specified or recommended 
by the manufacturer, or as shown in the plans. 

B. Wood Blocking: Wood blocking shall be installed where shown on the plans and 
shall be secured to the deck with appropriate fasteners spaced at maximum 
48-inches on center. Total wood nailer height shall match the total thickness of 
insulation being used, and shall be installed with a 1/8-inch gap between each 
length and each change of direction. Treatment of wood nailer shall be as 
approved by the roof membrane manufacturer. 

C. Metal Flashing: Metal flashing shall be installed, anchored, and sealed as 
specified herein, as detailed in the plans or, if a manufactured system is used, as 
instructed by the manufacturer. Sealant material and application shall be as 
specified in SECTION 07920 - SEALANTS. 

D. Metal Counter-Flashing at Vertical Surfaces: 
1. Remove existing sheet metal work as necessary to allow for new sheet metal 

work. 

2. Metal counter-flashing shall be installed, anchored, and sealed as specified 
herein, as detailed in the plans or, if a manufactured system is used, as 
instructed by the manufacturer. Sealant material and application shall be as 
specified in SECTION 07920 - SEALANTS. 

3.05 FIELD QUALITY CONTROL 
A. Final Roof Inspection: Arrange for roofing system manufacturer's authorized 

representative to inspect roofing installation on completion and submit report to 
the Project Manager. Notify the Project Manager 48 hours in advance of the 
date and time of inspection. 

B. Correct deficiencies in or remove roofing that does not comply with 
requirements, repair substrates, reinstall roofing, and repair sheet flashings to a 
condition free of damage and deterioration at the time of project acceptance and 
according to warranty requirements. 
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C. Test substrates adequate holding power before roofing is started. A fastener of 
the type proposed to be used shall be driven and pulled out. No roofing shall 
commence until a minimum resistance of 50 pounds has been attained. 

3.06 PROTECTION AND CLEANING 
A. Protection: 

1. Any work or materials damaged during the handling of roofing materials shall 
be restored to their original (undamaged) condition or replaced. 

2. The work of other trades shall not be marred or injured. Daubed or splashed 
surfaces shall be removed and the surface or finish restored to its original 
finish and appearance. 

3. Protective coverings shall be installed at all pavement and exposed building 
walls as necessary to prevent the marring of existing surfaces. 

4. Protection shall remain in place for the duration of the roofing work. 

5. Contractor shall have on hand at the roof appropriate weather protection 
materials to protect the substrate and building interior during inclement 
weather. 

6. Upon completion of roofing (including associated work), institute appropriate 
procedures for surveillance and protection of roofing during remainder of 
construction period. At end of construction period, or at a time when 
remaining construction will in no way affect or endanger roofing, make a final 
inspection of roofing and prepare a written report to the Project Manager 
describing nature and extent of deterioration or damage found. 

7. Repair or replace (as required) deteriorated or defective work found at time 
of final inspection to a condition free of damage and deterioration at time of 
project acceptance and in accordance with requirements of specified 
warranty. 

B. Cleaning: 
1. Debris from roofing work shall be removed from the premises and disposed 

of at the end of each working day and upon completion of the work to the 
satisfaction of the Project Manager. The roof shall be left in good, clean 
condition. 

2. Gutters and downspouts shall be cleaned out and all blockages shall be 
removed prior to acceptance of the project. 
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ROOFING INFORMATION CARD 

FACILITY 

Building Name  

ROOF 

Type of Roof System  

MEMBRANE 

Type of Membrane  

APPLICATION 

Method of Application  
fastened, etc.) 

INSULATION 

Type of Insulation  

Thickness  

INSTALLER (Roofing Contractor) 

Company  

MANUFACTURER 

Company ____ 

Building Desig/No. 

Type of Deck 

(totally adhered, mechanically 

Cover Board 

Thickness 

Contact Person 

Contact No. 

Representative 

Contact No. 

COMPLETION DATE  

DATE INSTALLER'S WARRANTY EXPIRES 

DATE MANUFACTURER'S WARRANTY EXPIRES 

Warranty Reference No.  

Warranty Contact Person  

Contact No. 

END OF SECTION 
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SECTION 07535 - MODIFIED BITUMEN SHEET FLASHING (TORCHED-ON) 

PART I - GENERAL 

1.01 SUMMARY 
A. Provide modified bitumen sheet flashing for low slope roofing conforming to uplift 

requirements. 

B. Related Work Described Elsewhere: 
1. Coordinate new roofing with removal of existing roofing under SECTION 

02070 - SELECTIVE DEMOLITION. 

2. Coordinate installation of wood nailers related to roofing with SECTION 
06100 - ROUGH CARPENTRY. 

3. Coordinate installation of metal edging, counterflashing, gutter, pitch pockets, 
etc. with SECTION 07600 - FLASHING AND SHEET METAL. 

1.02 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Manufacturer's Data: Submit complete sets of the following information for the 
roof flashing system proposed for use. Submittals shall be marked-up as 
necessary to clearly identify the item being submitted and its conformance to the 
requirements of these specifications. 
1. Manufacturer's material product data and Material Safety Data Sheets 

(MSDS) for the following items: 
a. Fasteners, of required length(s) and plates. 

b. Modified bitumen inter-ply sheet. 

c. Modified bitumen cap sheet. 

d. Base flashing system. 

e. Cant strip. 

f. Neoprene flashing cement. 

g. Cover board. 

h. Pourable sealer. 

2. Detailed installation drawings and specifications for the proposed roof 
flashing system. The roof flashing system shall be a published list of 
materials and recommended installation instructions applicable to warranty 
and site conditions. The installation drawings shall indicate the location and 
pattern of fasteners and all special conditions. 
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3. Listing from a nationally recognized testing laboratory (Warnock Hersey, 
Factory Mutual, or Underwriters Laboratories) indicating that the proposed 
roof flashing system has a fire classification rating of either Class A or Class 
B. 

4. Where required, Factory Mutual or UL approval for the proposed roofing 
system in accordance with ICC IBC. 

5. All materials, except the cover board, shall be as labeled or approved by one 
manufacturer. 

C. Certificates: 
1. Prior to the start of any work, submit a signed certificate from the proposed 

roofing manufacturer from which the flashing system is a part stating that the 
roofer is a trained and authorized applicator of the assemblies and that the 
installation crew has been trained in the system's proper installation by the 
Manufacturer or the Technical Representative of the Manufacturer. 

2. Submit a signed certificate from the proposed roofing manufacturer naming 
their technical representative and their independent roofing auditor/inspector 
(where applicable) and attesting that this person is authorized to act on and 
make commitments on their behalf in respect to the flashing work being 
accomplished. 

D. Samples: Submit 4 samples of finished roofing cap sheet for acceptance. 

E. Inspection Reports: Submit detailed roofing inspection reports by the 
Manufacturer's Technical representative or their independent roofing 
auditor/inspector documenting each inspection, including pre and post warranty 
inspections. 

F. Pie-roof flashing conference records. 

G. Warranty as noted under item entitled "WARRANTY" hereinbelow. 

1.03 QUALITY ASSURANCE 
A. The roof flashing operations shall be coordinated with appurtenant work such as 

sheet metal work so that roof flashing operations, once started, shall be 
continuous to completion. 

B. The Roofing Contractor shall be an approved and experienced applicator of the 
manufacturer whose roof flashing system that is proposed for application of 
bitumen sheet flashing and the workers shall have been instructed by that 
roofing system manufacturer (or their technical representative or independent 
roofing auditor/inspector) in the proper application of the bitumen sheet flashing 
system. 
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C. The Roofing Manufacturer's Technical Representative and their independent 
roofing auditor/inspector (where applicable) shall be competent, thoroughly 
trained and experienced in the work and shall be completely familiar with the 
products, equipment and the specified requirements and methods needed for the 
proper installation of the roof flashings. 

D. The Contractor, Roofer, the authorized Roofing Manufacturer's Technical 
Representative and/or their independent roofing auditor/inspector, sheet metal 
contractor, and all other contractors working on the roof or penetrating the 
existing roof membrane shall attend a pre-construction conference and shall also 
inspect the roof surfaces at the following times: 
1. Prior to the start of the roof flashing installation as noted under item entitled 

"INSPECTION OF SURFACES" hereinbelow where required by the 
manufacturer to validate his warranty. 

2. At the actual start of the roof flashing application. 

3. At least once during the roofing application. 

4. At job completion. 

5. It shall be the responsibility of the Contractor to notify the Roofer, 
Manufacturer's Technical Representative or their independent roofing 
auditor/inspector (where applicable) and the Project Manager of the schedule 
of operations. Parties shall be notified at least 5 days in advance to enable 
their attendance. 

E. Contractor-Applicator-Manufacturer Review: Review Drawings and 
Specifications with manufacturer's agent and applicator. Obtain manufacturer's 
written agreement that selected flashing system is proper, compatible, and 
adequate for application shown. 

F. Pre-Roofing Conference: Prior to installation of roof flashing and associated 
work, meet at project site, or other mutually agreed location, with installer, 
installers of related work such as flashing and sheet metal, Roofing System 
Manufacturer's Technical Representative and/or their independent roofing 
auditor/inspector, and other entities concerned with roof flashing performance, 
and Project Manager. Record discussions and agreements and furnish copy to 
each participant. Provide at least 72 hours' advance notice to participants prior 
to convening preroofing conference. 

G. UL Listing: Provide labeled materials that have been tested and listed by UL in 
"Building Materials Directory" or by other nationally recognized testing laboratory 
for application indicated, with "Class A" or "Class B" rated materials/system for 
roof slopes shown. 
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1.04 WARRANTY 
A. The Contractor shall furnish to the Project Manager a written warranty on the 

built-up base flashing for a 2-year period after the Project Acceptance Date. The 
warranty shall provide the following at no cost to the State: 
1. Repair of flashings as necessary to seal and repair all leaks which are 

attributable to faulty materials and/or workmanship; and 

2. Repair or replacement of damage to the building and/or its finishes, 
equipment and/or furniture when occasioned by such leaks. 

1.05 DELIVERY, STORAGE, AND HANDLING 
A. Delivery of Materials: Roof flashing materials shall be delivered to the site in the 

original unbroken manufacturer's wrapping material and containers with the 
original labels thereon intact. If any unlabeled materials are to be used, a 
properly attested certificate from the manufacturer stating that such materials 
comply with the requirements of the Contract Documents shall be furnished to 
the Project Manager prior to installation. 

B. Storage of Materials at Job Site: 
1. Except when placed on roof decks immediately prior to installation, roof 

flashing materials shall be stored above the supporting surfaces, such as on 
pallets. 

2. Roll goods and any other materials which either absorb or are adversely 
affected by moisture shall be kept dry. Wet materials and/or materials which 
appear to have been deteriorated after getting wet shall not be permitted to 
be used on the job and shall be promptly removed. 

3. Materials containing solvents shall be stored in a dry, cool area with proper 
fire and safety precautions. 

4. Roll goods shall be stored on end. 

5. If stored on other than the ground, all materials shall be distributed so that 
their resultant weight does not exceed the design live load on the deck 
(normally 20 pounds per square foot on roofs and 40 pounds per square foot 
on floors). 

6. Store flammable products away from sparks or open flame. 

C. Handle manufactured materials as recommended by the manufacturer. 

1.06 ENVIRONMENTAL REQUIREMENTS 
A. Proceed with roof flashing work only when weather conditions comply with the 

manufacturer's recommendations. Do not exceed temperature limitations 
recommended by the manufacturers. 
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1.07 SAFETY 
A. Personnel must wear proper clothing while applying the roof flashing and other 

asphalt products. Long sleeve shirts, long pants without cuffs, leather or durable 
shoes or boots with flat soles or heels, and gloves with knit wrists are necessary. 
Eye protection should also be worn. 

B. Follow all OSHA and NRCA provisions for fire protection, including, but not 
limited to, those in OSHA 1926.150, 151, 153, 1191-110 which apply to torch 
application. 

C. Workers should use extra caution around exposed edges of existing insulation to 
prevent flame from coming in contact with any combustible material. 

D. The Contractor should be familiar with L.P.G.C. 58 "Standard for the Storage 
and Handling of Liquified Petroleum Gas" and any other appropriate publications 
of the National LP Gas Association. 

E. Do not use torching equipment in an enclosed area 

F. At a minimum, there should be one 20 pound fully charged ABC type fire 
extinguisher per torch. 

G. No flammable liquids should be stored on the roof excluding LP gas in approved 
containers. All LP gas not in use shall be stored on the ground. 

H. Provide a fire watch during torch application and continue for one hour after 
completion of torch application. 

PART 2 - PRODUCTS 

2.01 GENERAL 
A. Performance: Provide roof flashing materials recognized to be of generic type 

indicated and tested to show compliance with indicated performances, or provide 
other similar materials certified in writing by manufacturer to be equal to, or 
better than, materials specified in every significant respect, and acceptable to 
Project Manager. 

B. Compatibility: Provide products that are recommended by manufacturers to be 
fully compatible with indicated substrates, or provide separation materials as 
required to eliminate contact between incompatible materials. 

2.02 MATERIALS 
A. General: Each package of modified bitumen roof covering materials shall bear 

the label of a recognized agency having a service for the inspection of material 
and finished products during manufacture (e.g., ASTM, UL, etc.). 

B. Asphalt Primer: Standard brand complying with ASTM D 41/D 41M, 
"Specification for Asphalt Primer Used in Roofing, Dampproofing, and 
Waterproofing". 
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C. Cover Board: ASTM C 1177/C 11 77M, glass mat faced, water resistant treated 
gypsum core, 1/2-inch thick minimum, conforming to Fire Resistive Design as 
indicated. Products made with Cellulose may be submitted for acceptance 
provided that products have passed termite testing by a recognized lab 
conducting such test. 

D. Cant Strip: Fire retardant perlite cant strips compatible with the insulation and 
roofing system as per the manufacturer's recommendations. Height shall be as 
minimum 4-inches or as indicated with an exposed face at 45 degrees to the 
plane of the roof. 

E. Roofing Nails: Galvanized, of the appropriate type and length for the proposed 
installation as recommended by the roofing membrane manufacturer. 

F. Flashing Cement: ASTM D 4586/D 4586M, Type I for horizontal surfaces and 
Type II for vertical and sloped surfaces asbestos-free as recommended by the 
roofing manufacturer. 

G. Modified Bitumen Inter-Ply Sheet: Asphalt impregnated, glass fiber mat 
reinforced roofing ply as recommended by the roof membrane manufacturer and 
complying with ASTM D 62221D 6222M, Type I, Grade S. 

H. Modified Bitumen Cap Sheet: 
1. Cap sheet shall be manufactured with bitumen modified with atactic-

polypropylene (APP), ASTM D 6222/D 6222M, Type I, Grade G or styrene-
butadiene-styrene (SBS) polymers, ASTM D 6162/D 6162M, 
ASTM D 6163/0 6163M, orASTM D 6164/D 6164M, Type I, Grade G, and 
reinforced with inorganic fibers. 

2. Finish surface of cap sheet shall be factory applied fine mineral granules. 
Color of finish shall be gray to match existing. 

I. Modified Bitumen Roof and Base Flashing: Flashing materials shall be modified 
bitumen inter-ply sheet and cap sheet as specified above. The finish of the 
surface layer shall match the adjacent roof surface. 

J. Pourable Sealer: Two-component, solvent free, polyurethane based sealant as 
furnished by membrane manufacturer to fill and seal pipe penetrations; to create 
a temporary seal of membrane to substrate when work is interrupted. 

K. Temporary Fire Retardant: Chemical solution for temporary fire resistance of 
combustible roofing components during torch application of roofing materials as 
recommended by the roofing manufacturer to inhibit combustion. 
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PART 3 - EXECUTION 

3.01 INSPECTION OF SURFACES 
A. Before the work under this Section is started, the Roofer, together with the 

Manufacturer's Technical Representative or their independent roofing 
auditor/inspector (where applicable) and the Contractor shall meet with the 
Project Manager, and others as stipulated in the General Requirements at the 
job-site to examine all surfaces on which roof flashing will be placed and all 
adjoining work which will affect or be affected by the roof flashing work. All 
unacceptable areas and/or conditions such as those listed in item entitled 
"APPLICATION" hereinbelow shall be corrected by the Contractor and verified 
and accepted by the Roofer and the Manufacturer's Technical Representative or 
their independent roofing auditor/inspector prior to start of the work. 

B. Fill Voids: All surface voids, of the immediate substrate, greater than 1/4-inch 
wide shall be properly filled with an acceptable fill material. 

C. Before the work under this Section is started, the Contractor and Project 
Manager shall inspect and record the conditions of the building interior rooms 
and ceilings and adjoining work to remain. The Contractor shall protect the 
interior finishes, furniture, and equipment and adjoining work to remain against 
damage. 

3.02 TEMPORARY COVERING 
A. When existing roofing is removed and portions of the deck is exposed to the 

weather, the Contractor shall provide and maintain a waterproof covering for the 
duration of the exposure. Waterproof covering shall be provided for during the 
removal work, surface preparation work, repair work, and until the new roof 
flashing work is completed and the temporary covering is not required. 

B. Any damage to building, its contents, etc. for failure to provide a waterproof 
system or the Contractor's negligence shall be made good by the Contractor to 
the satisfaction of the Project Manager at no cost to the State. 

3.03 APPLICATION 
A. General: 

1. Workmanship: The Roofer shall have a responsible foreman on the job 
during roof flashing operations who shall ensure that all work is done in 
accordance with the plans and specifications. The Contractor shall be 
responsible for achieving a watertight condition and will be held responsible 
for consequential and incidental damages caused by water intrusion. 

2. No roof flashing shall be installed during precipitation and shall not be started 
in the event there is a possibility of precipitation during application. 

3. No roof flashing shall be started in the absence of the Project Manager or 
their representative. The Contractor shall call the Project Manager to give at 
least one day (24 hours minimum) advance notice of the starting of roof 
flashing operations. 

YOUTH CHALLENGE ACADEMY (YCA) 
BUILDING 621 RENOVATION - PHASE 2 	 Modified Bitumen Sheet Flashing (Torched-On) 
KEAUKAHA MILITARY RESERVATION, HILO, HAWAII 	 07535 - 7 



4. The application of roof flashing shall be as specified or as shown in the plans 
or the NRCA, "Roofing and Waterproofing Manual", unless otherwise 
stipulated in the specifications and details of the manufacturer of the 
assembly being installed or material being used as submitted to and 
accepted by the Project Manager. 

5. Absolutely no roof flashing shall be applied before the deck and the work in 
connection therewith have met the following conditions: 
a. Temporary roofing has been installed under this Section as the removal 

work progresses. The Contractor shall be responsible for achieving a 
watertight condition and will be held responsible for consequential and 
incidental damages caused by water intrusion. Provide temporary walk-
on pads as necessary to protect the temporary roof between the areas 
under construction and the hoist/stair entry where left in place during 
roofing, temporary roof shall be warranteed as part of total assembly. 

b. Adjoining work shall either be in place, ready for the Roofer to work in, or 
shall be available for installation by others, as applicable. This work shall 
be coordinated so that the total roof flashing system will be watertight at 
all times. 

c. Verify deck surfaces are dry and free from moisture in any form. 

6. All layers of roof flashing shall be laid free of wrinkles, creases or fishmouths. 
Sufficient pressure or brooming shall be exerted on the roll during application 
to ensure prevention of air pockets. 

7. Before application of the cap sheet, build-up all "bird-baths" by torching in 
place one or more overlapping layers of inter-ply sheet(s) to provide positive 
drainage. Filling "bird-baths" with asphalt or other materials that will resoften 
will not be permitted. 

8. Loose ceramic granules, of matching color shall be broadcast over excess 
bitumen seepage, spillage, etc., in order to maintain the aesthetic quality of 
the surfacing sheet. 

9. Phased construction (roofing purposely interrupted for a period to permit 
other work and trafficking over the membrane) shall not be permitted. 

10. Protect building and adjacent surfaces from bitumen spillage. 

11. Do not permit traffic or material storage on completed roof surfaces. 

12. In the event that inclement weather halts work, any areas contaminated with 
moisture prior to the successful waterproofing, shall be removed and 
replaced to the satisfaction of the Project Manager at no additional cost to 
the State. 

B. Cant Strips: Install cant strips at the intersections with parapets. They shall be 
continuous, installed in lengths as long as possible and secured in place. 
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C. APP Modified Bitumen Sheets: Torch-on or electric heat-apply fully adhered 
sheets. Unroll sheets, set in place as recommended by the manufacturer, but 
not less than 3-inch side laps and 6-inch end laps. Apply heat to underside of 
roll and 3-inch side lap of preceding roll and fully adhere membrane to the 
substrate by unrolling the heated portion of the roll onto the substrate. Ensure a 
minimum flow of modified bitumen of at least 3/8-inch, not to exceed one-inch, 
on side and end laps as the membrane is rolled forward and adhered to the 
substrate. Care shall be taken so as not to overheat the top surface of the roll. 
After membrane has been adhered to substrate, check laps with a hot trowel to 
ensure laps are fully adhered. At areas where full adhesion of the laps are not 
obtained, reheat and trowel into place so that adhesion of the entire lap is 
accomplished. 

D. Built-Up Flashings: The application of flashings shall be as specified or shown in 
the drawings unless otherwise stipulated in the specifications and details of the 
manufacturer of the material being used, as submitted to and accepted by the 
Project Manager. Extend base flashings up and over coping nailer as 
recommended by the roofing manufacturer. Prime metal surfaces prior to 
flashing application at a minimum rate of 1 gallon per 100 square feet. Base 
flashing shall be secured to the vertical surfaces using appropriate type 
fasteners through caps at 8-inches on center along its top edge or where shown 
on plan details unless otherwise stipulated in the specifications and details of the 
manufacturer of the roofing system. Securely fasten flashings using torch 
application over base sheets as recommended by the manufacturer. 

3.04 INSTALLATION OF ADJOINING WORK 
A. All adjoining work shall be as specified or as shown in the drawings unless 

otherwise stipulated in the specifications and details of the manufacturer of the 
roof flashing assembly being installed or material being used, as submitted to 
and accepted by the Project Manager. 

3.05 FIELD QUALITY CONTROL 
A. Final Roof Inspection: Arrange for roof flashing system manufacturer's 

authorized representative to inspect roofing installation on completion and submit 
report to the Project Manager. Notify the Project Manager 48 hours in advance 
of the date and time of inspection. 

B. Correct deficiencies in or remove roof flashing that does not comply with 
requirements, repair substrates, reinstall roof flashing, and repair sheet flashings 
to a condition free of damage and deterioration at the time of project acceptance. 

3.06 PROTECTION AND CLEANING 
A. Protection: 

1. Any work or materials damaged during the handling of roof flashing materials 
shall be restored to their original (undamaged) condition or replaced. 

2. The work of other trades shall not be marred or injured. Asphalt daubed or 
splashed surfaces shall be removed and the surface or finish restored to its 
original finish and appearance. 
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3. Protective coverings shall be installed at all pavement and exposed building 
walls as necessary to prevent the marring of existing surfaces. 

4. Protection shall remain in place for the duration of the roof flashing work. 

5. Contractor shall have on hand at the roof appropriate weather protection 
materials to protect the substrate and building interior during inclement 
weather. 

6. Upon completion of roof flashing (including associated work), institute 
appropriate procedures for surveillance and protection of roof flashing during 
remainder of construction period. At end of construction period, or at a time 
when remaining construction will in no way affect or endanger existing 
roofing, make a final inspection of existing roofing and flashing and prepare a 
written report to the Project Manager describing nature and extent of 
deterioration or damage found. 

7. Repair or replace (as required) deteriorated or defective work found at time 
of final inspection to a condition free of damage and deterioration at time of 
project acceptance and in accordance with requirements of specified 
warranty. 

B. Cleaning: 
1. Debris from roofing work shall be removed from the premises and disposed 

of at the end of each working day and upon completion of the work to the 
satisfaction of the Project Manager. The existing roof shall be left in good, 
clean condition. 

2. Bitumen, modified and otherwise, shall be removed completely from all 
surfaces other than the roofing, especially those to which sealants must be 
bonded and/or metal flashings which are to be painted. 

END OF SECTION 
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SECTION 07600 - FLASHING AND SHEET METAL 

PART I - GENERAL 

1.01 SUMMARY 
A. Provide all labor, materials, and equipment necessary to fabricate and install 

flashing, counterf lashing, metal edging, gutters, downspouts, and other related 
work as shown on drawings and as specified herein. 

B. Related Work Described Elsewhere: 
1. Coordinate installation of sheet metal work with SECTION 07535 - 

MODIFIED BITUMEN SHEET FLASHING (TORCHED-ON) and SECTION 
07531 - SINGLE-PLY TPO MEMBRANE ROOFING. 

2. TPO coated flashings are provided under SECTION 07531 - SINGLE-PLY 
TPO MEMBRANE ROOFING. 

3. Sealants are specified under SECTION 07920 - SEALANTS. 

1.02 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Manufacturer's Data: Submit manufacturer's product data on all manufactured 
items. 

C. Shop Drawings: Submit shop drawings with reference made to detail numbers 
on the contract drawings to the Project Manager for acceptance. Contract 
drawings are general in nature. Furnish additional details for all the similar and 
unusual conditions necessary to fabricate the flashing and sheet metal work. 
Shop drawings shall show all fasteners and relationship to adjacent work. No 
fabrication will be permitted before acceptance is secured. Tracing or 
reproducing drawing details is unacceptable. 

D. Certificates: Submit certificates that edge securement, for low-slope roofing, 
conform with ANSI/SPRI ES-i. 

E. Warranty: Submit warranty as stipulated in item entitled "WARRANTY" 
hereinbelow. 

1.03 QUALITY ASSURANCE 
A. Sheet metal fabrications shall conform to State and local codes, SMACNA (latest 

edition), and industry standards. 

B. Roof penetrations shall be installed weathertight in such a manner to maintain 
integrity of the roofing. 
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C. Fastening and cleating shall withstand all positive and negative wind pressures 
for 105 mph, Exposure C winds in accordance with current ICC IBC as 
amended. Edge securement for low slope roofing shall conform with ANSI/SPRI 
ES-i. 

1.04 DELIVERY, STORAGE, AND HANDLING 
A. All materials shall be delivered and stored in such a manner as to afford 

adequate protection. Damaged materials shall not be used and shall be 
removed from the site. 

B. Handle manufactured materials as recommended by the manufacturer. 

1.05 WARRANTY 
A. The warranty provisions and number of years for the warrantee by this article 

shall take precedence over the standard provisions in the GENERAL 
CONDITIONS. 

B. Project Warranty: Submit Contractor's warranty, signed jointly by installer 
covering work of this Section, including all components of flashing system such 
as panels, base flashing, roofing accessories, fasteners, curbs, collar flashing, 
and other products, for the following warranty period and conditions: 
1. Warranty Period: Two years from the Project Acceptance Date. 

2. Warranty shall cover repairs or replacement of damages to the building and 
its finishes due to leaks. 

1.06 PRE-INSTALLATION MEETING 
A. The General Contractor, the Sheet Metal Contractor, and Roofing Installers shall 

attend a pre-installation meeting. Include other related trades as applicable. 
Confirm the required participants with the Project Manager. Notify participants at 
least five days prior to meeting. Intent of the meeting is to review the preparation 
and installation requirements for the roofing system and associated flashing and 
sheet metal and to coordinate and schedule the required work. 

PART 2 - PRODUCTS 

2.01 MATERIALS 
A. Galvanized Steel: Minimum 24 gauge galvanized sheet metal, ASTM 

A 653/A 653M, G90 hot-dip galvanized, mill phosphatized where indicated for 
painting. 

B. Solder: 50 percent virgin lead and 50 percent pure block tin conforming to 
ASTM B 32. 

C. Flux: ASTM B 32, Type OA, non-corrosive resin type. 

D. Nails and Fasteners: Use the same metal or a metal compatible with the item. 
Use stainless steel fasteners to fasten dissimilar metals. 
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E. Stainless Steel Wire Cloth Strainers: Maximum 1/2-inch mesh 0.063-inch 
diameter wire for downspout connector head covers at gutters, formed as 
shown, and removable. 

F. Splash Blocks: Splash blocks of 12-inch wide x 16-inch long x 4-inch deep size 
shall be formed with depressions in top surface to drain away from building and 
shall be reinforced as standard with the manufacturer. Block shall be equivalent 
to Concrete Creations of Hawaii - Splash Block or accepted equivalent. 

G. Stainless Steel Vent Screen: 8 mesh, minimum 0.017 diameter wire unless 
indicated otherwise. 

H. Stainless Steel Clamp: As indicated for screwdriver adjustment. 

I. Bituminous Paint: Cold-applied asphalt mastic complying with SSPC-Paint 12 
but containing no asbestos fibers, or cold-applied asphalt emulsion complying 
with ASTM D 11 871D 11 87M. 

PART 3 - EXECUTION 

3.01 INSTALLATION AND WORKMANSHIP 
A. Surface to which sheet metal is to be applied shall be even, smooth, sound, 

thoroughly clean and dry, and free from defects that might affect the application. 
Report any unsatisfactory surfaces to the Project Manager. In the absence of 
such a report, the Contractor shall be held responsible for the finished product. 

B. All accessories or other items essential for the completeness of the sheet metal 
installation, though not specifically indicated on the drawings or specified, shall 
be provided. All such items unless otherwise indicated on the drawings or 
specified, shall be of the same kind of materials as the item to be applied. Nails, 
screws, rivets, and bolts shall be of the type best suited for the purpose intended 
and shall be of a composition that is compatible with the metal to which it will 
contact. 

C. Except as otherwise indicated on the drawings or specified, the workmanship of 
sheet metal work, method of forming joints, anchoring, cleating, provisions for 
expansion, etc., shall conform to the standards details and recommendations of 
the Sheet Metal and Air Conditioning Contractors National Association's 
"Architectural Sheet Metal Manual", and shall be subject to the acceptance of the 
Project Manager. Exposed edges shall be folded back neatly to form a minimum 
1/2-inch hem on the concealed side. Fabricate for waterproof and weather-
resistant performance, with expansion provisions for running work, sufficient to 
permanently prevent leakage, damage, or deterioration of the work. 
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D. Gutters: Provide cross sectional area not less than the size of gutter indicated 
and complete with mitered corners, end pieces, and special pieces that may be 
required. Form gutters in sections not less than 8-feet in length. Join ends of 
each length with screwed and soldered joints, screwed and sealed joints, riveted 
and soldered joints. Expansion-type slip joints shall be provided at the center of 
the runs and at intervals of not more than 40-feet. Provide hangers of an 
approved type, spaced not to exceed 36-inches on center. Form hangers and 
fastenings from a metal compatible with the gutters. Gutter to downspout 
transition shall be fabricated from same material as gutter. 

E. Downspout Leader: Provide cross sectional area not less than the size indicated 
and complete, including elbow and offsets. Provide downspouts in 
approximately 10-foot lengths; end joints shall telescope not less than 1/2-inch, 
and longitudinal joints shall be locked. Provide gutter outlets with stainless steel 
wire bail strainers of a standard type. Position downspouts not less than 1/2-inch 
away from walls and fasten to the walls at top, bottom, and at not to exceed 
5-foot centers intermediately between with manufacturer's standard type leader 
straps, or concealed type fasteners. Form straps and fasteners from a metal 
compatible with the downspouts. 

F. Conductor Heads: Type indicated and fabricated of the same material as the 
downspouts. Set the depth of top opening equal to two-thirds of the width unless 
indicated otherwise. Provide outlet tubes to fit downspout. Flat-lock solder the 
seams. Where conductor heads are used in conjunction with scuppers, set the 
conductor a minimum of 2-inch wider than the scupper. Attach conductor heads 
to the wall with masonry fasteners, and loose-lock to provide conductor heads 
with stainless steel screens. Securely fasten screens to the heads. 

G. Seams: Straight and uniform in width and height with no sealants showing on 
the face. 
1. Flat-Lock Seams: Finish not less than 3/4-inch wide. 

2. Lap Seams: Finish soldered seams not less than one-inch wide. Overlap 
seams not soldered, not less than 3-inches. 

3. Loose-Lock Expansion Seams: Not less than 3-inches wide, and shall 
provide minimum one-inch movement within the joint. Joint shall be 
completely filled with exterior sealant, applied at not less than 1/8-inch thick 
bed. 

4. Flat Seams: Make seams in the direction of the flow. 

H. All sheet metal work shall be watertight and wind-tight in compliance with the 
purpose intended for the items indicated on the drawings or specified herein. 
Sheet metal shall be held firmly in place and shall not rattle. 

1. Cleating: Cleats for sheet metal work shall be provided where required, 
continuous, unless otherwise indicated on the drawings. Cleats shall be of the 
same material and weight as the metal being installed. Hook cleating with 
3/4-inch minimum hem on concealed side of flashing. 
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J. Reglets: Type and size as indicated. 

K. Vents Thru Roof (VTR): Provide stainless steel screen with clamp over all vents. 
Cut vents to heights indicated. Extend vents when required to conform to 
heights indicated. 

L. Protection from Contact of Dissimilar Materials: Surfaces in contact with 
dissimilar metal shall be painted with heavy-bodied bituminous paint or shall be 
separated by means of moisture-proof building felts. 

3.02 PROTECTION 
A. Protect sheet metal work until final acceptance of the work. 

3.03 CLEAN UP 
A. Clean exposed sheet metal work at completion of installation. Grease and oil 

films, handling marks, contamination from steel wool, fittings, and drilling debris 
shall be removed, and the work scrubbed clean. Exposed metal surfaces shall 
be free of dents, creases, waves, scratch marks, and solder or weld marks. 

B. At completion of the work, clean up and remove rubbish and debris from the 
premises which resulted from this work. 

END OF SECTION 
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SECTION 07840 - FIRESTOPPING 

PART I - GENERAL 

1.01 SUMMARY 
A. Firestopping shall consist of furnishing and installing tested and listed firestop 

systems, a 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 and 
construction joints and gaps. Through-penetrations include the annular space 
around pipes, tubes, conduit, wires, cables, and vents. Construction joints 
include those used to accommodate expansion, contraction, wind, or seismic 
movement; firestopping material shall not interfere with the required movement 
of the joint. 

1.02 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Manufacturer's Data: Submit copies of manufacturer's product data and 
specifications for type of sealant required. Data shall indicate product 
characteristics, typical uses, performance and limitation criteria, shelf life, and 
test data. 

C. Shop Drawings: Submit detail drawings, including manufacturer's typical details 
conforming to UL Fire Resistance Directory 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 judgement, derived from similar UL 
system designs or other tests, shall be submitted for review and acceptance 
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 
and/or construction joints are to receive firestopping, provide drawings that 
indicate location, "F" and "T" ratings, and type of application. 

D. Material Safety Data Sheets (MSDS): Submit MSDS for each firestop product. 

E. UL Tested Systems: Submit drawings showing typical installation details for the 
methods of installation. Indicate which firestop materials will be used and 
thickness for different hourly ratings and steel thickness. 

F. Engineering Judgments: Submit manufacturer's drawings for all non-standard 
applications where no UL tested system exists. All drawings must indicate the 
"Tested" UL system upon which the judgment is based so as to assess the 
relevance of the judgment to some known performance. 

G. Installation Procedures: Submit manufacturer's installation procedures for each 
type of product. 
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H. Applicator: Submit document from manufacturer wherein manufacturer 
recognizes the installer as qualified and submit a list of past projects to 
demonstrate experience and capability to perform intended work. 

Color Samples: Submit 4 sets of color finish samples of sealants that will be 
exposed in finish spaces. 

J. Upon completion, installer shall provide written certification and report that 
materials were installed in accordance with the manufacturer's installation 
instructions and details and by UL number. 

1.03 QUALITY ASSURANCE 
A. Workmanship: The Contractor shall engage an experienced installer who is: 

1. FM Research approved in accordance with FM AS 4991, "Approval of 
Firestop Contractors", or 

2. 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 per 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 
qualification 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. 

B. Regulatory Requirements: 
1. Firestop systems shall be installed in all openings and around all penetrating 

elements or devices as required by these Contract Documents, and as 
required by applicable design, building and construction codes, subject to the 
interpretation of the authority having jurisdiction. 

2. Firestop materials shall have the acceptance of the authority having 
jurisdiction. 

C. Certification: 
1. The performance of the firestop designs shall have been demonstrated by 

third party testing in accordance with the applicable reference standards. 
Evidence of third-party acceptance shall include labeling or listing by an 
acceptable agency. 

2. Manufactured assemblies and material formulations shall be prepared under 
a third party monitored Quality Control Program, e.g., U.L. Followup Service. 

3. Contractor shall certify compliance with the provisions of this Section. 

D. Finish: Exposed surfaces of the firestop shall be finished to the standard of the 
adjacent faces of the partition being penetrated. 
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1.04 DELIVERY, STORAGE, AND HANDLING 
A. Deliver materials in the original unopened packages or containers showing name 

of the manufacturer and the brand name. Store materials off the ground and 
protect from damage and exposure to elements. Remove damaged and 
deteriorated materials from the site. 

B. Firestop materials shall be installed prior to expiration of shelf life. 

C. Handle manufactured materials as recommended by the manufacturer. 

PART 2 - PRODUCTS 

2.01 FIRESTOPPING 
A. Materials: Provide asbestos-free firestopping material capable of maintaining an 

effective barrier against flame, gases, and temperature. Provide non-
combustible firestopping that is non-toxic to human beings during installation or 
during fire conditions. Devices and equipment for firestopping service shall be 
listed in the UL Fire Resistance Directory or FM P7825a "Approval Guide Fire 
Protection" and approved for use with applicable construction, and penetrating 
items. 

B. Fire Hazard Classification: Material shall have a flame spread of 25 or less, a 
smoke developed rating of 50 or less, and a fuel contribution of 50 or less when 
tested in accordance with the procedures of ASTM E 84, "Surface Burning 
Characteristics of Building Materials", UL 723, "Surface Burning Characteristics 
of Building Materials", or UL listed and accepted. 

C. Fire Resistance and Hose Stream Tests: Firestopping materials shall be rated 
"F" and "T" in accordance with ASTM E 814, "Fire Tests of Penetration Firestop 
Systems", or UL 1479, "Fire Tests of Through-Penetration Firestops", except 
that the "T" rating may be based on thermocouples placed one-inch from a 
penetrating item in lieu of direct attachment to penetrating items. Rating periods 
shall conform to the following: Time-rated wall or ceiling assemblies shall be 
rated at minimum one hour unless rated otherwise, but not less than the 
construction in which they occur. 

D. Nontoxicity: Firestopping materials shall be non-toxic to human beings during 
installation and during fire conditions. 

E. Construction Joints and Gaps: Construction joints and gaps shall be provided 
with firestopping materials and systems that have been tested in accordance 
with ASTM E 119, "Fire Tests of Building Construction and Materials", 
ASTM E 1966, "Fire-Resistive Joint Systems", or UL 2079, "Tests for Fire 
Resistance of Building Joint Systems", to meet the required fire resistance 
rating. Systems installed at construction joints shall meet the cycling 
requirements of ASTM E 1399/E 1399M, "Cyclic Movement and Measuring the 
Minimum and Maximum Joint Widths of Architectural Joint Systems", or UL 
2079. 
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PART 3 - EXECUTION 

3.01 FIRESTOPPING LOCATIONS 
A. Provide firestopping in the following locations: 

1. Around duct, cable, conduit, piping, and their supports that penetrate through 
time-rated assemblies. 

2. Around openings between surfaces of time-rated assemblies. 

3. Around openings and penetrations in enclosures with time-rated fire doors. 

4. Other locations indicated. 

3.02 PREPARATION 
A. Coordination: The specified work shall be coordinated with other trades. 

Firestopping materials, at penetrations of pipes and ducts, shall be applied prior 
to insulating, unless insulation meets requirements specified for firestopping. 
Firestopping materials at building joints and construction gaps shall be applied 
prior to completion of enclosing walls or assemblies. 

B. Surface Preparation: Remove dirt, grease, oil, loose materials, rust, or other 
substances that may affect proper fitting or the required fire resistance from 
surfaces in contact with firestopping materials, unless otherwise directed by the 
manufacturer's instructions. 

C. Verify that environmental conditions are safe and suitable for installation of 
firestopping products. 

D. Verify that all pipe, conduit, cable, and other items which penetrate fire-rated 
construction have been permanently installed prior to installation of firestopping. 

3.03 INSTALLATION 
A. Firestopping material shall completely fill void spaces regardless of geometric 

configuration, subject to tolerance established by the manufacturer. Firestopping 
shall be installed in accordance with manufacturer's written instructions. 
1. Filling of Voids: Completely fill voids at the surface; the depth of the material 

shall be as approved by UL. 

2. Insulated Pipes and Ducts: Thermal insulation shall be cut and removed 
where pipes or ducts pass through firestopping, unless insulation meets 
requirements specified for firestopping. Thermal insulation shall be replaced 
with a material having equal thermal insulating and firestopping 
characteristics. 

3. Electrical and Data Cables or Conduits: Firestopping at penetrations shall 
comply with the requirements of NFPA 70, "National Electrical Code", and be 
sealed with re-enterable firestopping materials that do not cure over time. 
Firestopping shall be modular devices, containing built-in self-sealing 
intumescent inserts. Firestopping devices shall allow for cable moves, adds, 
or changes without the need to remove or replace any firestop materials. 
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4. When required to properly contain firestopping materials within openings, 
damming or packing materials may be utilized. Combustible damming 
material must be removed after appropriate curing. Non-combustible 
damming materials may be left as a permanent component of the firestop 
system. 

3.04 FIELD QUALITY CONTROL 
A. To ensure proper installation, firestopped areas shall not be covered or enclosed 

until inspection is complete and acceptance has been received. 

B. The Contractor shall submit written reports indicating locations of and types of 
penetrations and types of firestopping used at each location; type shall be 
recorded by UL listed printed numbers. 

3.05 CLEAN UP 
A. Remove spilled and excess materials adjacent to firestopping without damaging 

adjacent surfaces. 

B. Leave finished work in neat, clean condition with no evidence of spill overs or 
damage to adjacent surfaces. 

END OF SECTION 
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SECTION 07920 - SEALANTS 

PART I - GENERAL 

1.01 SUMMARY 
A. Completely close with sealant all joints indicated or specified to be sealed to a 

watertight and airtight condition without staining substrates. 

B. Related Work Described Elsewhere: Firestopping joint filler is provided under 
SECTION 07840 - FIRESTOPPING. 

1.02 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Manufacturer's Data: Submit copies of manufacturer's product data and 
specifications for type of sealant required, to the Project Manager for 
acceptance. 

C. Material Safety Data Sheets (MSDS): Submit MSDS for each sealant product. 

D. Color Samples: Submit 4 sets of color finish samples of sealants. 

E. Warranty: Submit warranty as stipulated in item entitled "WARRANTY" 
hereinbelow. 

1.03 QUALITY ASSURANCE 
A. Installer Qualifications: Manufacturer's authorized installer who is approved or 

licensed for installation of elastomeric sealants required for this Project. 

B. Source Limitations: Obtain each type of sealant through one source from a 
single manufacturer. 

1.04 DELIVERY, STORAGE, AND HANDLING 
A. Delivery: Deliver sealants to the jobsite in sealed containers labeled to show the 

designated name, formula, or specification number, lot number, color, date of 
manufacture, shelf life, curing time, manufacturer's directions, and name of 
manufacturer. 

B. Storage: Carefully handle and store all materials to prevent inclusion of foreign 
materials. Remove from project site all damaged and deteriorated materials and 
materials exceeding shelf life. 

C. Sealant materials shall be handled in accordance with the manufacturer's 
specifications and installed prior to expiration of shelf life. 
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1.05 WARRANTY 
A. Provide a 2-year written warranty from the project acceptance date against 

leaks, air infiltration, cracks, and other failures of the installation and materials. 
Where sealant is associated with a system with longer warranty period, sealant 
warranty shall match applicable system. 
1. Repair of sealants to seal leaks caused by faulty materials or workmanship; 

2. Repair or replace damage to the building or its finishes, equipment or 
furniture when occasioned by such leaks at no additional cost to the State. 

B. The Surety shall not be held liable beyond 2 years from the project acceptance 
date. 

PART 2 - PRODUCTS 

2.01 MATERIALS 
A. General: Provide sealants, backings, and other related materials that are 

compatible with one another and with joint substrates under conditions of service 
and application, as demonstrated by sealant manufacturer, based on testing and 
field experience. 

B. Sealants: 
1. At Exterior and Interior Vertical and Overhead Moving Joints: One-part 

polyurethane-based sealant, conforming to ASTM C 920, Type 5, Grade NS, 
Class 25, Use NT. Provide one of the following, or accepted equivalent: 
a. Vulkem 116; Tremco, Inc. 

b. Chem-Calk 900; Bostik Construction Products Div. 

c. Sikaflex la; Sika Corp. 

d. DynaTrol 1-XL; Pecora Corp. 

e. NP-i; Sonneborn. 

2. At Interior Vertical and Overhead Non-Moving Joints: Non-Elastomeric 
Sealant; acrylic-emulsion type, conforming to ASTM C 834. Provide one of 
the following, or accepted equivalent: 
a. AC-20 Acrylic Latex: Pecora Corp. 

b. Tremco Acrylic Latex 834; Tremco, Inc. 

c. Chem-Calk 600; Bostik Construction Products Div. 

d. Sonolac; Sonneborn. 
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3. At Horizontal Traffic-Bearing Joints: One-part polyurethane based sealant, 
conforming to ASTM C 920, Type S, Grade P, except provide NS at sloped 
conditions, Class 25, Use T. Provide one of the following, or accepted 
equivalent: 
a. Sikaflex 1  SL or Sikaflex la; Sika Corp. 

b. Vulkem 45; Tremco, Inc. 

c. Urexpan NR-201; Pecora Corp. 

d. SL-i or NP-1; Sonneborn. 

4. Silicone Sealant: At Perimeter of All Plumbing Fixtures and Fittings: One-
part mildew-resistant silicone sealant conforming to ASTM C 920, Type 5, 
Grade NS, Class 25, Use NT, formulated with fungicide; intended for sealing 
interior joints with non-porous substrates. For use in kitchens and food 
preparation areas provide sealant complying with FDA requirements. 
Provide one of the following, or accepted equivalent: 
a. Dow Corning 786; Dow Corning Corp. 

b. SCS 1700 Sanitary; General Electric Co. 

c. Tremsil 600 White; Tremco, Inc. 

d. Omni Plus; Sonneborn. 

e. 898 or 893, No. 345; Pecora Corp. 

5. Bedding Compound: For installation of thresholds and similar items indicated 
to be bedded in sealant, use a preformed butyl-polyisobutylene sealant tape. 
Size of tape as required for the specific application. Provide one of the 
following, or accepted equivalent: 
a. Extru-Seal; Pecora Corp. 

b. 440 Tape; Tremco, Inc. 

c. Chem-Tape 40; Bostik Construction Products Div. 

6. Acoustical Sealant: Provide one of the following, or accepted equivalent: 
a. Exposed and Concealed Joints: Non-sag, paintable, non-staining, latex 

sealant complying with ASTM C 834 that effectively reduces airborne 
sound transmission through perimeter joints and openings in building 
construction as demonstrated by testing representative assemblies 
according to ASTM E 90. 
1) AC-20 FTR; Pecora Corp. 

2) Sheetrock Acoustical Sealant; USG. 
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b. Concealed Joints: Non-drying, non-hardening, non-skinning, non-
staining, gunnable, synthetic-rubber sealant recommended for sealing 
interior concealed joints to reduce airborne sound transmission. 
1) BA-98; Pecora Corp. 

2) Tremco Acoustical Sealant; Tremco. 

3) Pro-Series SC-1 70; Ohio Sealants. 

C. Primer for Sealants: Non-staining, as recommended by the sealant 
manufacturer. 

D. Sealant Backer Rod: Compressible rod stock of polyethylene foam, 
polyethylene-jacketed polyurethane foam, butyl rubber foam, neoprene foam or 
other flexible, permanent, durable, nonabsorptive material conforming with 
ASTM C 1330 as recommended for compatibility with sealant by the sealant 
manufacturer to control the joint depth for sealant placement, to break bond of 
sealant at bottom of joint, to form optimum shape of sealant bead on back side, 
and to provide a highly compressible backer which will minimize the possibility of 
sealant extrusion when joint is compressed. Do not use oakum or other types of 
absorptive materials as backstops. 

E. Bond-Breaker Tape: Polyethylene tape or other plastic tape as recommended 
by sealant manufacturer. Provide self adhesive tape where required. 

F. Masking Tape: Non-staining, nonabsorbent type compatible with joint sealants 
and to surfaces adjacent to joints. 

PART 3 - EXECUTION 

3.01 MANUFACTURER'S INSTRUCTIONS 
A. Comply with manufacturer's printed instructions except where more stringent 

requirements are shown or specified, and except where manufacturer's technical 
representative directs otherwise. 

3.02 EXAMINATION 
A. Examine joint widths, surfaces, and backing, and their anchorage to the 

structure, and conditions under which joint sealer work is to be performed, and 
notify Contractor in writing of conditions detrimental to proper completion of the 
work and performance of sealers. Do not proceed with joint sealer work until 
unsatisfactory conditions have been corrected in a manner acceptable to 
installer. 
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3.03 JOINT PREPARATION 
A. Surface Cleaning of Joints: Clean out joints immediately before installing joint 

sealers to comply with recommendations of joint sealer manufacturers and the 
following requirements: 
1. Remove foreign material from joint substrates which could interfere with 

adhesion of joint sealer, including dust; paints, except for permanent, 
protective coatings tested and accepted for sealant adhesion and 
compatibility by sealant manufacturer; oil; grease; waterproofing; water 
repellants; water; and surface dirt. 

2. Clean concrete, masonry, and unglazed surfaces of ceramic tile and similar 
porous joint substrate surfaces, by brushing, grinding, blast cleaning, 
mechanical abrading, or a combination of these methods to produce a clean, 
sound substrate capable of developing optimum bond with joint sealers. 
Remove loose particles remaining from above cleaning operations by 
vacuuming or blowing out joints with oil-free compressed air. 

3. Remove laitance and form release agents from concrete. 

4. Steel Surfaces in Contact with Sealant: Scrape and wirebrush to remove 
loose mill scale. Remove dirt, oil, or grease by solvent cleaning, and wipe 
surfaces with clean cloths. 

5. Clean metal, glass, glazed surfaces of ceramic tile, and other nonporous 
surfaces by chemical cleaners or other means which are not harmful to 
substrates or leave residues capable of interfering with adhesion of joint 
sealers. 

6. Do not permit solvents to air dry. Wipe surfaces free of solvent using clean, 
dry white cloth or white lintless paper. 

B. Joint Priming: Prime joint substrates where indicated or where recommended by 
joint sealer manufacturer based on preconstruction joint sealer-substrate tests or 
prior experience. Apply primer to comply with joint sealer manufacturer's 
recommendations. Confine primers to areas of joint sealer bond, do not allow 
spillage or migration onto adjoining surfaces. 

C. Masking Tape: Use masking tape where required to prevent contact of sealant 
with adjoining surfaces which otherwise would be permanently stained or 
damaged by such contact or by cleaning methods required to remove sealant 
smears. Remove tape immediately after tooling without disturbing joint seal. 

D. Examine joint size and correct to achieve depth ratio of 1/2 of joint width with a 
minimum width and depth of 1/4-inch, maximum width of 1-inch unless 
specifically allowed otherwise by the sealant manufacturer. 

3.04 INSTALLATION OF JOINT SEALERS 
A. General: Comply with joint sealer manufacturers' printed installation instructions 

applicable to products and applications indicated, except where more stringent 
requirements apply. 
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B. Weather Conditions: Do not proceed with installation of sealants under adverse 
weather conditions. Proceed with the work only when weather conditions are 
favorable for proper cure and development of high early bond strength. 

C. Sealant Installation Standard: Comply with recommendations of ASTM C 1193 
for use of joint sealants as applicable to materials, applications, and conditions 
indicated. 

D. Acoustical Sealant Application Standard: Comply with recommendations of 
ASTM C 919 for use of joint sealants in acoustical applications as applicable to 
materials, applications, and conditions indicated. 

E. Installation of Sealant Backings: Install sealant backings to comply with the 
following requirements: 
1. Install joint fillers of type indicated to provide support of sealants during 

application and at position required to produce the cross-sectional shapes 
and depths of installed sealants relative to joint widths which allow optimum 
sealant movement capability. 
a. Do not leave gaps between ends of joint fillers. 

b. Do not stretch, twist, puncture, or tear joint fillers. 

c. Remove absorbent joint fillers which have become wet prior to sealant 
application and replace with dry material. 

2. Install bond breaker tape between sealants and joint fillers, compression 
seals, or back of joints where adhesion of sealant to surfaces at back of 
joints would result in sealant failure. 

3. Install compressible seals serving as sealant backings to comply with 
requirements indicated above for joint fillers. 

F. Primer: Immediately prior to application of the sealant, clean out all loose 
particles from joints. Where recommended by sealant manufacturer, apply 
primer to joints in concrete, masonry units, wood, and other porous surfaces in 
accordance with compound manufacturer's instructions. Do not apply primer to 
exposed finish surfaces. 

G. Installation of Sealants: Install sealants by proven techniques that result in 
sealants directly contacting and fully wetting joint substrates, completely filling 
recesses provided for each joint configuration, and providing uniform, cross-
sectional shapes and depths relative to joint widths which allow optimum sealant 
movement capability. 

H. Tooling of Nonsag Sealants: Immediately after sealant application and prior to 
time skinning or curing begins, tool sealants to form smooth, uniform beads of 
configuration indicated, to eliminate air pockets, and to ensure contact and 
adhesion of sealant with sides of joint. Remove excess sealants from surfaces 
adjacent to joint. Do not use tooling agents which discolor sealants or adjacent 
surfaces or are not approved by sealant manufacturer. 
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1. Provide concave joint configuration per Figure 5A in ASTM C 1193, unless 
otherwise indicated. 

2. Provide flush joint configuration per Figure 513 in ASTM C 1193, where 
indicated. 

I. Showers: Apply sealant to all penetrations through the finish materials. 

3.05 CLEAN UP 
A. Clean off excess sealants or sealant smears adjacent to joints as work 

progresses by methods and with cleaning materials approved by manufacturers 
of joint sealers and of products in which joints occur. 

3.06 PROTECTION 
A. Protect joint sealers during and after curing period from contact with 

contaminating substances or from damage resulting from construction 
operations or other causes so that they are without deterioration or damage at 
time of project acceptance. If, despite such protection, damage or deterioration 
occurs, cut out and remove damaged or deteriorated joint sealers immediately 
and reseal joints with new materials to produce joint sealer installations with 
repaired areas indistinguishable from original work. 

END OF SECTION 
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DIVISION 8- DOORS AND WINDOWS 

SECTION 08110 - STEEL DOORS AND FRAMES 

PART I - GENERAL 

1.01 SUMMARY 
A. Provide standard steel doors and frames as indicated and scheduled on 

drawings. 

B. Related Work Described Elsewhere: 
1. Finish hardware is specified in SECTION 08710- FINISH HARDWARE. 

2. Field applied painting is specified in SECTION 09900 - PAINTING. 

1.02 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Manufacturer's Data: Submit manufacturer's technical product data 
substantiating that products comply with requirements. 

C. Shop Drawings: Submit for fabrication and installation of steel doors and 
frames. Include details of each frame type, elevations of door design types, 
conditions at openings, details of construction, location and installation 
requirements of finish hardware and reinforcements, and details of joints and 
connections, gauges, and finishes. Show anchorage and accessory items. 

D. Schedule: Furnish schedule of doors and frames using same reference 
numbers for details and openings as those on contract drawings. 

1.03 QUALITY ASSURANCE 
A. Provide doors and frames complying with ANSI/SDI A250.8, "Recommended 

Specifications for Standard Steel Doors and Frames", and as herein specified. 

B. Door Hardware Mounting Heights: The Contractor shall be responsible to 
coordinate all mounting heights of various finish hardware with all project 
requirements. Accessible hardware shall be mounted per ADAAG Section 
404.2.7. 

1.04 DELIVERY, STORAGE, AND HANDLING 
A. Deliver hollow metal work cartoned or crated to provide protection during transit 

and job storage. Strap knock-down frames in bundles. Provide temporary steel 
spreaders securely fastened to the bottom of each welded frame. 

B. Inspect hollow metal work upon delivery for damage. Minor damages may be 
repaired provided refinished items are equal in all respects to new work and 
acceptable to the Project Manager; otherwise, remove and replace damaged 
items as directed. 
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C. Store doors and frames at building site under cover in a dry, secure place. Place 
units on minimum 4-inch high wood blocking. Avoid use of non-vented plastic or 
canvas shelters which could create humidity chambers. If cardboard wrapper on 
door becomes wet, remove carton immediately. Provide 1/4-inch spaces 
between stacked doors to promote air circulation. 

D. Handle manufactured materials as recommended by the manufacturer. 

PART 2 - PRODUCTS 

2.01 MATERIALS 
A. Galvanized Steel Sheets: All doors and frames shall be manufactured of 

commercial quality, stretcher leveled flatness, cold rolled steel per ASTM 
A 1008/A 1008M, "Specification for Steel, Sheet, Cold-Rolled, Carbon, 
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved 
Formability, Solution Hardened, and Bake Hardenable", and 
ASTM A 568/A 568M, "Specification for Steel, Sheet, Carbon, Structural, and 
High-Strength, Low-Alloy, Hot-Rolled and Cold-Rolled, General Requirements 
for". Sheet shall be galvannealed to 'A-60' minimum coating weight for interior 
applications per ASTM A 924/A 924M, "Specification for General Requirements 
for Steel Sheet, Metallic-Coated by the Hot-Dip Process". Internal reinforcing 
shall be manufactured of hot rolled pickled and oiled steel per 
ASTM A 1011/A 1011 M, "Specification for Steel, Sheet and Strip, Hot-Rolled, 
Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with 
Improved Formability, and Ultra-High Strength". 

B. Core Materials: Polystyrene foam core, self extinguishing, non-toxic, or 1 pound 
density mineral fiber at steel reinforced doors. 

C. Supports and Anchors: Fabricate of not less than 18 gauge galvanized sheet 
steel. 

D. Frame Anchors: 
1. Wall Anchors for Attachment to Drywall Partitions: 

a. Use manufacturer's adjustable type compression anchors with knocked 
down die mitered frames at drywall locations. 

b. Use stud anchors sized to accommodate frame jamb depth and face 
dimension on all welded frames. 

2. All frame jamb anchors to be provided; one each jamb per 30-inches of 
frame height or fraction thereof, (3 minimum). 

3. Floor Anchors: Angle clip type: 
a. 16 gauge minimum. 

b. To receive 2 fasteners per jamb. 

c. Welded to the bottom of each jamb. 
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E. Inserts, Bolts, and Fasteners: Manufacturer's standard units, except hot-dip 
galvanize, complying with ASTM A 153/A 1 53M, "Specification for Zinc Coating 
(Hot-Dip) on Iron and Steel Hardware", Class C or D as applicable. 

F. Factory Applied Primer Paint: Rust-inhibitive enamel paint, either air-drying or 
baking, suitable as a base for specified finish paints conforming to ANSI/SDI 
A250.10, "Test Procedures and Acceptance Criteria for Prime Painted Steel 
Surfaces for Steel Doors and Frames". Primers shall be free from asbestos, 
lead, mercury, chromate, and cadmium. 

2.02 FABRICATION, GENERAL 
A. Fabricate steel door and frame units to be rigid, neat in appearance and free 

from defects, warp or buckle. Wherever practicable, fit and assemble units in 
manufacturer's plant. Clearly identify work that cannot be permanently factory 
assembled before shipment, to assure proper assembly at project site. Comply 
with ANSI/SDI A250.8 requirements as follows: 
1. Interior Flush Panel Doors: Level 2, heavy-duty, Model 1 or 2, minimum 18 

gauge faces. 

2. Doors shall conform to ANSI/SDI A250.4, "Test Procedure and Acceptance 
Criteria for Physical Endurance for Steel Doors and Hardware Reinforcing", 
minimum Level A performance for doors as applicable. 

B. Fabricate exposed faces of doors and panels from only cold-rolled steel. 

C. Fabricate frames, concealed stiffeners, reinforcement, edge channels, and 
moldings from either cold-rolled or hot-rolled steel (at fabricator's option). 

D. Fabricate all doors and frames from galvanized sheet steel. Door hinge edge 
shall be one-piece full height, 14 gauge channel, formed and tapped for hinges. 
Doors shall have a beveled (1/8-inch in 2-inches) lock edge and square hinge 
edge. 

E. Exposed Fasteners: Unless otherwise indicated, provide countersunk flat 
Phillips heads for exposed screws and bolts. 

F. Finish Hardware Preparation: Prepare doors and frames to receive mortised and 
concealed finish hardware in accordance with final Finish Hardware Schedule 
and templates provided by hardware supplier. Comply with applicable 
requirements of ANSI/SDI A250.8, ANSI/SDI A250.6, and additional 
requirements of ANSI/BHMA Al 56.115 specifications for door and frame 
preparation for hardware. 
1. Reinforce doors and frames to receive surface-applied hardware. Drilling 

and tapping for surface-applied finish hardware may be done at project site. 
Provide minimum gauge hardware reinforcing for mortise or surface applied 
hardware as follows: 
a. Hinges: 

1) 10 gauge or equivalent number of threads on doors. 

2) 7 gauge on frames. 
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b. Locks: 12 gauge or equivalent number of threads. 

2. Locate finish hardware as indicated on final shop drawings or, if not 
indicated, in accordance with ANSI/SDI A250.8, "Recommended 
Specification for Standard Steel Doors and Frames", and the Americans with 
Disabilities Act Accessibility Guidelines (ADAAG) Section 404.2.7. 

2.03 STANDARD STEEL DOORS 
A. Provide metal doors of types and styles indicated on drawings or schedule. Fill 

all doors with mineral fiber insulation at steel reinforced doors or polystyrene 
foam panel reinforcement at standard hollow metal. 

2.04 STANDARD STEEL FRAMES 
A. Provide metal frames for doors of type and style as shown on drawings and 

schedules conforming with ANSI/SDI A250.8. Conceal fastenings, unless 
otherwise indicated. Fabricate frames of cold-rolled furniture steel minimum 16 
gauge for interior to conform with door physical performance level. 
1. Fabricate frames with either knock-down (mechanical interlock joint) with 

hairline seam or welded construction for interior frames. 
a. Welded Frames: Continuously weld frame faces at corner joints. 

Mechanically interlock or continuously weld stops and rabbets. Grind 
welds smooth. Weld frames in accordance with the recommended 
practice of the Structural Welding Code Sections 1 through 6, AWS 
D1.1/D1.1M, and in accordance with the practice specified by the 
producer of the metal being welded. 

b. Knock-Down Frames: Design corners for simple field assembly by 
concealed tenons, splice plates, or interlocking joints that produce 
square, rigid corners and a tight fit and maintain the alignment of 
adjoining members. Provide locknuts for bolted connections. 

2. Form all frames of hot dip galvanized steel. 

3. Frames shall comply with ANSI/SDI A250.4, minimum Level A, one million 
cycle swing test performance for a 4070 door frame. 

B. Door Silencers: Except on weatherstripped frames, drill stops to receive 3 
silencers on strike jambs of single-swing frames and 2 silencers on heads of 
double-swing frames. 

C. Plaster Guards: Provide 26 gauge steel plaster guards or mortar boxes, welded 
to frame, at back of finish hardware cutouts where mortar or other materials 
might obstruct hardware operation and to close off interior of openings. 

D. Template Hardware: Factory cut doors and frames for all template hardware, 
including hinges, bolts, etc. 
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PART 3 - EXECUTION 

3.01 INSTALLATION 
A. General: Install standard steel doors, frames, and accessories in accordance 

with final shop drawings, manufacturer's data, and as herein specified. 

B. Placing Frames: Comply with provisions of ANSI/SDI A250. 11, "Recommended 
Erection Instructions For Steel Frames", unless otherwise indicated. 
1. Anchors: Provide sufficient anchorage to attach to wall and floor in 

accordance with ANSI/SDI A250.4, test compliance minimum Level A of one 
million cycles, or anchorage as detailed on drawings to specific wall 
conditions. 

2. Place frames prior to construction of enclosing walls and ceilings. Set 
frames accurately in position, plumbed, aligned, and braced securely until 
permanent anchors are set. After wall construction is completed, remove 
temporary braces and spreaders leaving surfaces smooth and undamaged. 

C. Door Installation: Fit hollow metal doors accurately in frames, within clearances 
specified in ANSI/SDI A250.8. 

D. Door Clearances: Unless otherwise recommended by the manufacturer, provide 
uniform clearances as listed below: 
1. Head, Jamb, and Lock Edge: 1/8-inch maximum. 

2. Top of Decorative Floor Finish or Covering: 5/8-inch maximum. 

3. Threshold: 1/8-inch (1/4-inch maximum). 

3.02 ADJUST AND CLEAN 
A. Factory Coat Touch-Up: Immediately after erection, sand smooth any rusted or 

damaged areas of factory coating and apply touch-up of matching air-drying 
coating. 

B. Final Adjustments: Check and readjust operating finish hardware items, leaving 
steel doors and frames undamaged and in complete and proper operating 
conditions. 

END OF SECTION 

YOUTH CHALLENGE ACADEMY (YCA) 
BUILDING 621 RENOVATION - PHASE 2 	 Steel Doors and Frames 
KEAUKAHA MILITARY RESERVATION, HILO, HAWAII 	 08110 - 5 



SECTION 08305 - ACCESS DOORS 

PART I - GENERAL 

1.01 SUMMARY 
A. Provide access doors as shown or required by drawings as specified herein. 

Mechanical and electrical contractors shall furnish locations and numbers of 
required access doors to General Contractor. 

1.02 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Manufacturer's Data: Submit manufacturer's technical data and installation 
instructions for each type of access door assembly, including setting drawings, 
templates, instructions, and directions for installation of anchorage devices. 
Include complete schedule, including types, general locations, sizes, wall and 
ceiling construction details, finishes, latching or locking provisions, and other 
data pertinent to installation. 

C. Verification: Obtain specific locations and sizes for required access doors from 
trades requiring access to concealed equipment, and indicate on submittal 
schedule. 

1.03 QUALITY ASSURANCE 
A. Size Variations: Obtain the Project Manager's acceptance of manufacturer's 

standard size units which may vary slightly from sizes indicated. 

B. Coordination: Furnish inserts and anchoring devices which must be built into 
other work for installation of access doors. Coordinate delivery with other work 
to avoid delay. 

C. Manufacturers: Provide access doors from one of the listed manufacturers or 
accepted equivalent. 

1.04 DELIVERY, STORAGE, AND HANDLING 
A. Deliver, store, and handle materials in strict conformance of the manufacturer's 

instructions and recommendations. 

PART 2 - PRODUCTS 

2.01 STAINLESS STEEL FLUSH PANEL DOORS 
A. For Non-Rated Ceramic Wall Tile and Wet Areas: 

1. Karp Assoc. Model KDW for gypsum board. 

2. Milcor Style DW for gypsum board. 

3. J. L. Industries Model WB for gypsum board. 

B. Finish: No. 4 satin finish stainless steel for doors and exposed frames. 
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2.02 SIZES 
A. Unless otherwise shown, provide access doors in sizes as indicated. 

2.03 OPERATION 
A. Locks shall be flush with door surface and shall be key locked with common key. 

Where more than one lock is required for a panel, the other lock may be 
screwdriver operated. Provide all units keyed alike with 2 keys per unit. 

PART 3 - EXECUTION 

3.01 INSTALLATION 
A. Comply with manufacturer's instructions for installation of access doors. 

B. Coordinate installation with work of other trades. 

C. Set frames accurately in position and securely attach to supports with face 
panels plumb or level in relation to adjacent finish surfaces. 

3.02 ADJUST AND CLEAN 
A. Adjust hardware and panels after installation for proper operation. 

B. Remove and replace panels or frames which are warped, bowed or otherwise 
damaged. 

END OF SECTION 
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SECTION 08520 - ALUMINUM WINDOWS 

PART I - GENERAL 

1.01 SUMMARY 
A. Extent of aluminum windows is shown on drawings. Types of windows include 

awning windows and fixed windows. 

B. Related Work Described Elsewhere: 
1. Sealants shall be exterior type for moving joints as specified in SECTION 

07920 - SEALANTS. 

2. Glazing requirements, including windows specified to be factory glazed are 
included under SECTION 08800 - GLAZING. 

3. Blast requirements are specified in SECTION 08810 - BLAST RESISTANT 
EXTERIOR FACADE SYSTEMS. 

1.02 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Manufacturer's Data: Submit manufacturer's descriptive literature and data 
along with shop drawings for acceptance. 

C. Shop Drawings: Submit shop drawings to the Project Manager for acceptance. 
Do not fabricate prior to acceptance. 

D. Samples: Submit 4 samples of finishes, including hardware to the Project 
Manager for acceptance. 

E. Test Reports: Where manufacturer's data does not clearly indicate conformance 
with performance requirements submit test reports from an independent 
laboratory certifying performance requirements of all exterior systems. 

F. Certification: Supply certification by the manufacturer that the windows, 
including finish, conform to specifications. 

G. Warranty: Submit warranty as stipulated in item entitled "WARRANTY" 
hereinbelow. 

H. Maintenance Manual: Submit 3 maintenance manuals for each type of 
aluminum window and finish. 

1.03 QUALITY ASSURANCE 
A. Manufacturer: Provide systems produced by a firm with at least 5 years of 

experience in the fabrication of aluminum windows of the types required for this 
project. 
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1.04 WARRANTY 
A. Furnish a written warranty from the manufacturer or his authorized 

representative and countersigned by the Contractor, that the completed work will 
not be defective in workmanship, materials or installation (including 
watertightness of the entire application) for a period of 2 years from the date of 
final acceptance and that repair or replacement of any defective work will be 
done promptly. This warranty does not extend to defects caused by unusual 
abuse. 

1.05 PERFORMANCE REQUIREMENTS 
A. Submit evidence of compliance to the following minimum requirements for 

exterior windows. 
1. Thermal Movement: Fabricate exterior components from manufacturer's 

stock systems which have been designed to provide for expansion and 
contraction resulting from ambient temperature range of 120 degrees F. 

2. Wind Loading: Fabricate exterior components from manufacturer's stock 
systems which have been tested in accordance with ASTM E 330/E 330M to 
withstand wind velocity of 105 mph, Exposure C in accordance with current 
ICC IBC as amended. 

3. Blast Resistance: As specified in SECTION 08810 - BLAST RESISTANT 
EXTERIOR FACADE SYSTEMS. 

4. Weather Resistance: Fabricate window components from manufacturer's 
stock systems which have been tested to demonstrate permanent resistance 
to leakages as follows: 
a. Air Infiltration: Not more than 0.030 cfm per foot of sash when tested in 

accordance with ASTM E 283 at pressure difference of 6.24 psf. 

b. Water Infiltration: No uncontrolled water shall pass the interior vertical 
face of the window when tested in accordance with ASTM E 331 at 
pressure difference of 12.0 psf. 

5. Forced Entry Resistance: All windows shall conform to AAMA 1302.5 or 
ASTM F 588, Performance Level 10. 

1.06 PROTECTIVE COVERING 
A. Prior to shipment from the factory, finished surfaces of aluminum shall receive a 

protective covering. Covering shall not chip, peel, or flake due to temperature or 
weather, and shall protect against discoloration and surface damage from 
transportation, storage, and construction activities. Covering shall be readily 
removable without affecting the finish. Covering shall be either adhesive paper, 
waterproof tape, or strippable plastic. 
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1.07 DELIVERY, STORAGE, AND HANDLING 
A. Materials delivered to the jobsite shall be inspected for damage, and shall be 

unloaded with a minimum of handling. Use care in handling and hoisting 
windows during transportation and at the jobsite. Store windows and 
components out of contact with the ground, under a weathertight covering, so as 
to prevent bending, warping, or otherwise damaging the materials. Windows 
shall not be covered with tarps, polyethylene film, or similar coverings. 

B. Damaged windows shall be repaired to an "as new" condition as accepted. If 
materials cannot be repaired, provide a new unit. 

C. Handle manufactured materials as recommended by the manufacturer. 

PART 2 - PRODUCTS 

2.01 MATERIALS 
A. Aluminum extrusions shall conform toASTM B 221 orASTM B 221M, 6063-T5 

alloy and temper. 

2.02 ALUMINUM WINDOWS 
A. General: All windows shall conform to the requirements of ANSI/AAMA 101, and 

shall bear the AAMA label for type of classification specified. 

B. Awning window shall comply with AP-AW80; single hung windows shall comply 
with SH-HC40; and fixed window shall comply with F-AW55. Window shall be 
equivalent to Arcadia 200013-ALL-Series (Non-Thermal) and 52 Series 
Commercial Single Hung Window as applicable and as indicated, with false 
horizontal and vertical glass muntins arranged as detailed or equivalent products 
of Architectural Products, EFCO Corp., Kawneer, Peerless Products, Inc., 
Vistawall, or other accepted manufacturer. All window and vent framing shall be 
2-inch in depth. Frame and ventilator extrusions shall have minimum wall 
thicknesses of 0.125-inch. Ventilators shall be tubular and corner construction 
shall be with clip, stake and epoxy methods. Provide manufacturer's standard 
matching exterior and interior false muntins as indicated. 

C. Hardware: Hinging hardware shall be heavy duty 4 bar stainless steel hinges 
conforming to AAMA 904. Vents shall be adjusted for specific maximum opening 
criteria in accordance with notes on the drawings or direction from the Project 
Manager. Hinges shall have a positive stop and an adjustable friction shoe. 
Cam locking hardware, strikes, and keepers shall be high pressure die-cast zinc. 
Finishes shall be white bronze or stainless steel. All hardware fasteners 
penetrating frame or inside plane of window shall be factory sealed with resilient 
non-hardening compound. Roto operated hardware is not acceptable. For 
windows having operating hardware or locking or latching devices located more 
than 6-feet above the floor, provide suitably designed operators or locking or 
latching devices for pole operation necessary for convenient and proper window 
operation. 
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D. Fasteners: All exposed fasteners shall be stainless steel. Perimeter anchors 
shall be hard aluminum or stainless steel. Exposed fasteners shall match finish 
of adjoining material. 

E. Weatherstripping: Provide for ventilating sections of all windows to ensure a 
weathertight seal meeting the infiltration requirements specified in ANSI/AAMA 
101. Provide easily replaceable factory-applied weatherstripping. Use molded 
vinyl, molded or molded-expanded neoprene or molded or expanded Ethylene 
Propylene Diene Terpolymer (EPDM) weatherstripping for compression contact 
surfaces. Do not use neoprene or polyvinylchloride weatherstripping where they 
will be exposed to direct sunlight. 

F. PVC Filler: Provide manufacturer's PVC filler to assist in shimming and sealing 
the perimeter of the units. 

G. Structural Silicone Sealants: Dow Corning 983 or 995 or accepted equivalent. 

2.03 POLES 
A. Hardened aluminum, having suitable length and stiffness to easily operate the 

window controller, and shall terminate in either a hook or eye as required to 
operate the controller. Minimum sizes of poles shall be 1-inch nominal with a 
wall thickness of 0.113-inch. Pole operators shall be provided where indicated 
on the plans or as directed by the Project Manager. Provide 2 each poles unless 
indicated otherwise. 

2.04 SCREENS 
A. Insect screens shall be provided for sash or ventilators of all window units unless 

noted otherwise. Screens shall conform to ANSI/AAMA 101. Screen fabric shall 
be 14 x 18 or 16 x 18 mesh fiberglass or aluminum alloy, stationary inside-
mounted type, unless indicated or accepted otherwise, as selected by the Project 
Manager. Insect screens shall be designed for the type of window with which 
they will be used and shall be interchangeable with other units of the same size 
and type. 

B. Screen fabric color shall be charcoal gray. Screen frame shall match window 
finish. 

2.05 FINISH 
A. All exposed aluminum surfaces shall be free of scratches and other blemishes. 

Pre-clean surfaces and provide a conversion coating and provide exposed 
surfaces of aluminum with a 2 coat fluoropolymer coating system containing at 
least 70 percent by weight polyvinylidene fluoride, PVDF resin, factory-applied, 
oven baked conforming to AAMA 2605, "Superior Performing Organic Coatings 
on Aluminum Extrusions and Panels", with a total dry film thickness of not less 
than 1.2 mils. Color shall be as indicated or as selected by the Project Manager 
from manufacturer's standard colors. 
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PART 3 - EXECUTION 

3.01 EXAMINATION 
A. Site Verification of Conditions: Verify substrate conditions (which have been 

previously installed under other sections) are acceptable for product installation 
in accordance with manufacturer's instructions. Verify openings are sized to 
receive window units and sill plate is level in accordance with manufacturer's 
acceptable tolerances. Verify field measurements for window installation. 

3.02 PREPARATION 
A. Adjacent Surfaces Protection: Protect adjacent work areas and finish surfaces 

from damage during product installation. 

3.03 INSTALLATION 
A. Comply with manufacturer's specifications and recommendations for installation 

of window units, hardware, operators, and other components of work. Anchor 
windows for wind pressure requirements. 

B. Set units plumb, level, and true to line, without warp or rack of frames or sash. 
Anchor securely in place. 

C. Seal frames with an elastomeric sealant in color to match frames, making a neat 
fully weatherproof job, comply with requirements of SECTION 07920 - 
SEALANTS. 

D. Dissimilar Materials: Provide separation of aluminum materials and other 
corrodible surfaces from sources of corrosion or electrolytic action contact points 
by complying with ANSI/AAMA 101, Appendix, titled "Dissimilar Materials". Do 
not coat surfaces in contact with sealants after installation with any type of 
protective material. 

E. Secure insect screens securely in place. 

3.04 PROTECTION 
A. After installation, protect by masking or other acceptable covering all exposed 

parts of the work from damage by grinding and polishing machines and/or by 
cement, acid or other harmful substances. 

B. Initiate and maintain all protection and other precautions required to ensure that 
window units will be without damage or deterioration (other than normal 
weathering) at time of project acceptance. 

3.05 ADJUSTING AND CLEANING 
A. Adjust operating sash and hardware to provide tight fit at contact points and at 

weatherstripping, for smooth operations and weathertight closure. 

B. Clean and maintain aluminum surfaces in accordance with AAMA 609 & 610, 
"Cleaning and Maintenance Guide for Architecturally Finished Aluminum". 
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C. Clean surfaces promptly after installation of windows, exercising care to avoid 
damage to protective finishes. Remove temporary coverings and protection from 
adjacent surfaces. Remove excess glazing and sealant compounds, dirt, and 
other substances. Lubricate hardware and moving parts. Repair or replace 
damaged installed materials. 

D. After completion of all other work in the vicinity of the aluminum windows, 
remove all masking and/or other covering used to protect the work and 
thoroughly clean the aluminum surfaces with plain water or a product as 
recommended by the window manufacturer. Do not use abrasive cleaning 
agents. 

END OF SECTION 
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SECTION 08710 - FINISH HARDWARE 

PART I - GENERAL 

1.01 SUMMARY 
A. Hardware for all doors other than hardware specified in specific door sections. 

B. Furnish and deliver to the building site, all finishing hardware required for all 
doors, etc., complete as indicated on Drawings and as specified. 

C. It is the intent of this Specification to cover in general the class and character of 
all finish hardware required. 

D. The hardware list specified has been made for the convenience of the Contractor 
and covers in general the necessary hardware for doors, etc., but all other doors, 
etc., shown on the Drawings and not covered by the general characterization 
shall be fitted with appropriate hardware of the same standards as the hardware 
described throughout these specifications. Contractor shall furnish hardware 
schedule as specified. 

E. Suppliers proposing substitutes of equivalent products of other than the 
manufacturers named shall submit schedules listing the product and 
manufacturer specified and the product and manufacturer of proposed 
substitute. This schedule shall be submitted in accordance with the GENERAL 
CONDITIONS. 

F. Products Furnished But Not Installed Under This Section: SECTION 08110 - 
STEEL DOORS AND FRAMES: Furnish templates for door and frame 
preparation. 

G. Related Work Described Elsewhere: 
1. Door silencers are provided under SECTION 08110 - STEEL DOORS AND 

FRAMES. 

2. Coordinate the work with other directly affected sections involving 
manufacture or fabrication of internal reinforcement for door hardware. 

1.02 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Schedule: Furnish copies of the schedule of hardware in compliance with 
specifications and Drawings. Schedule format shall be vertical type as listed in 
DHI document "Sequence and Format for the Hardware Schedule". List each 
opening and hardware to be applied. State materials finish and manufacturer's 
number for each item. Required types are listed. 

C. Manufacturer's Data: Submit manufacturer's descriptive literature along with 
schedule. 
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D. Keying Schedule: Submit a keying schedule for acceptance by the Project 
Manager; using keying nomenclature as listed in ANSI/BHMA Al 56.28, "Keying 
Systems". Door designation listed in the Keying Schedule shall be same as 
those used on Drawings and Hardware Schedule. Keying of locks shall be as 
directed by the Project Manager. 

E. Templates: Furnish hardware templates of each fabricator of doors, frames, and 
other work to be factory-prepared for the installation of hardware. Upon request, 
check Shop Drawings of such other work, to confirm that adequate provisions 
are made for proper location and installation of hardware. 

F. Tools and Maintenance Instructions: Furnish a complete set of special 
wrenches, tools, maintenance instructions, lubrication requirements, and 
inspection procedures applicable to each different or special hardware 
component. 

G. Certification: After completion and inspection by hardware supplier of all 
construction work, certify on an accepted form, that all items of finish hardware 
have been adjusted and are working properly. 

H. Record of Keying: Submit record of actual locations of installed cylinders and 
their master key code. 

Warranty: Submit warranty as stipulated in item entitled "WARRANTY" 
hereinbelow. 

1.03 QUALITY ASSURANCE 
A. Perform work in accordance with Americans with Disabilities Act Accessibility 

Guidelines ADAAG Section 206.5, NFPA 101, "Life Safety Code", and ICC IBC 
as applicable. Each door that is an element of an accessible route shall comply 
with ADAAG Section 404 and shall be mounted no higher than 48-inches above 
finish floor. 

B. Manufacturer: Company specializing in manufacturing the Products specified in 
this Section with minimum three years documented experience. Obtain each 
type of hardware (latch and lock sets, hinges, closers, etc.) from a single 
manufacturer. 

C. Hardware Supplier: Company specializing in architectural finish hardware, with a 
local stock warehouse, who has furnished hardware in Hawaii for a period of not 
less than three years. Products which are not locally stocked or serviced or 
which must be special ordered are not acceptable. 

D. Hardware Supplier Personnel: Employ an experienced Architectural Hardware 
Consultant (AHC), or Project Manager accepted equivalent, who is available at 
reasonable times during the course of the Work, to the Project Manager and 
Contractor for consultation about Project's hardware requirements, to verify 
specified hardware with door function and hardware finishes, and to establish 
keying system. 
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1.04 REGULATORY REQUIREMENTS 
A. Conform to applicable code for accessibility. 

B. Definition: "Door Hardware" includes items known commercially as finish 
hardware which are required for swing and sliding doors, except special types of 
unique and non-matching hardware specified in same section as door and door 
frame. 

C. Requirement: Doors shall conform to ADAAG Section 206.5. 

1.05 DELIVERY, STORAGE, AND HANDLING 
A. Deliver, store, protect, and handle products to prevent damage of any kind and 

to maintain security of materials at the site. 

B. Inventory hardware jointly with representatives of hardware supplier and 
hardware installer until each is satisfied that count is correct. 

C. Deliver individually packaged hardware items at proper times to proper locations 
(shop or project site) for installation. 

D. Package hardware items individually; label and identify each package with door 
opening code to match hardware schedule. 

E. Deliver permanent keys to the Project Manager by security shipment direct from 
hardware manufacturer. 

F. Provide secure lock-up for hardware delivered to project but not yet installed. 
Control handling and installation of hardware items which are not immediately 
replaceable, so that completion of the Work will not be delayed by hardware 
losses, both before and after installation. 

G. Handle manufactured materials as recommended by the manufacturer. 

1.06 WARRANTY 
A. Furnish one year warranty. Ten years from manufacturer on Door Closers. 

Where longer warranty is standard with the manufacturer, furnish the longer 
warranty. 

B. The Surety shall not be held liable beyond 2 years from the project acceptance 
date. 

1.07 MAINTENANCE MATERIALS 
A. Furnish special wrenches and tools applicable to each different or special 

hardware component. 

B. Furnish maintenance tools and accessories supplied by hardware component 
manufacturer. 
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PART 2 - PRODUCTS 

2.01 SCHEDULED HARDWARE 
A. Requirements for design, grade, function, finish, size, and other distinctive 

qualities of each type of door hardware is indicated in HARDWARE GROUPS at 
end of this Section. Products are identified by using proprietary catalog 
numbers, and are used to establish quality and function of products desired. 

B. Product numbers indicated in the HARDWARE GROUPS are those of the 
manufacturers listed and are used to establish the quality of products intended. 

2.02 MATERIALS AND FABRICATION 
A. Hand of Door: Drawings show direction of slide, swing or hand of each door 

leaf. Furnish each item of hardware for proper installation and operation of 
indicated door. 

B. Base Metals: Produce hardware units of basic metal and forming method 
specified, using manufacturer's standard metal alloy, composition, temper, and 
hardness, but in no case of lesser (commercially recognized) quality than 
specified for applicable hardware units by applicable ANSI/BHMA Al 56 series 
standard for each type hardware item and with ANSI/BHMA Al 56.18 for finish 
designations indicated. Do not furnish optional materials or forming methods for 
those indicated, except as otherwise specified. 

C. Fasteners: Provide hardware manufactured to conform to published templates, 
generally prepared for machine screw installation. Do not provide hardware 
which has been prepared for self-tapping sheet metal screws, except as 
specifically indicated. Fasteners exposed to the weather shall be non-ferrous 
metal or stainless steel. 

D. Furnish appropriate screws for installation with each hardware item. Provide 
Phillips flat head screws except as otherwise indicated. Finish exposed screws 
to match hardware finish. If exposed in surfaces of other work, to match finish of 
such other work as closely as possible, including prepared-for-paint finish in 
surfaces to receive painted finish. 

E. Expansion shields in concrete or masonry shall fill the depth and diameter of 
drilled holes. 

F. Provide concealed fasteners for hardware units which are exposed when door is 
closed, except to the extent no standard units of the type specified are available 
with concealed fasteners. Do not use through bolts for installation where bolt 
head or nut on opposite face is exposed in other work, except where it is not 
feasible to adequately reinforce the Work. In such cases, provide sleeves for 
each through bolt or use sex screw fasteners. 

G. Bring to the attention of the Project Manager any discrepancy between the 
Hardware Groups and door schedule prior to ordering. 
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2.03 HINGES 
A. General: Hinges shall conform to ANSI/BHMA A156.1 and the requirements of 

this specification. 

B. Templates: Povide only template-produced units. 

C. Screws: Furnish Phillips flat head or machine screws for installation of units. 
Finish screw heads to match surface of hinges. 

D. Hinge Pins: Except as otherwise indicated, provide hinge pins as follows: 
1. Nonferrous Hinges: Stainless steel pins. 

2. Interior Doors: Nonrising pins. 

3. Tips: Flat button and matching plug, finished to match leaves. 

E. Number of Hinges: Provide number of hinges indicated but not less than 3 
hinges for door leaf for doors 90-inches or less in height and one additional 
hinge for each 30-inches of additional height. 

F. Size of hinges shall be as follows: 

Door Thickness/Width 	Hinge Height 
	

Hinge Width 

1-3/4 inch to 36-inches 	4-1/2 inch 
	

4 or 4-1/2 inch 

1-3/4 inch over 36-inches 	5-inch 
	

4-1/2 Extra Heavy Ball Bearing 

1-3/4 inch over 48-inches 	5-inch 
	

4-1/2 Extra Heavy Ball Bearing 

Note: Hinge width shall be of sufficient size to clear frame and trim when door 
swings 180 degrees. 

2.04 LOCK CYLINDERS AND KEYING 
A. Keys: Provide 4 keys per lock with 2 keys stamped with bitting number and 2 

without bitting stamping. All keys shall be stamped "DO NOT DUPLICATE" at 
the point of manufacture. All locks shall be construction master keyed with 
construction removable cores. Provide minimum 10 construction master keys, 2 
control keys for removable core, 6 master keys per set, and 2 key blanks 
(stamped) per cylinder. 

B. All lock cylinders shall be minimum 6 pin heavy duty type furnished in removable 
core key system as an extension of the existing facility key system. 

C. Permanent Keying Instructions: 
1. All new locks shall be keyed as directed by the Project Manager. 

2. Prior to acceptance of the keys, the Contractor shall remove the construction 
cores and install the operational cores and together with the Project Manager 
shall inspect each lock with the cut keys and building Grand Master Key. 
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3. Upon acceptance of the project, the Contractor shall arrange for temporary 
keys, obtained from facility manager if further access is required. 

2.05 LOCKS, LATCHES, AND BOLTS 
A. General: Mortise locks and latches shall conform to ANSI/BHMA Al 56.13, bored 

locks and latches shall conform to ANSI/BHMA Al 56.2, bolts shall conform to 
ANSI/BHMAA156.16, ADAAG Section 404.2, and the requirements of this 
specification. The following locksets will be considered as equivalent: 
1. Sargent 10-line 

2. Schlage "D" Series 

3. Yale 5400L 

4. Corbin Russwin CL3500 

5. Best 9-Line 

B. Mortise locksets shall be manufactured in a single sized case formed from 12 
gauge minimum steel. The case shall be closed on all sides and back. The 
lockset shall have a field-adjustable, beveled armored front, with a 0.125-inch 
minimum thickness. 

C. Mortise locksets shall have freewheeling outside levers on all exterior doors. 
The freewheeling lever design shall allow the lever to swing freely up to 70 
degrees, when the door is locked. 

D. Strikes: Provide manufacturer's standard wrought box strike for each latch of 
lock bolt, with lip extended to protect frame, finish to match hardware set. 

E. Lock Throw: Provide 3/4-inch minimum throw of latch and 1-inch minimum for 
deadbolt. 

F. Provide locksets, latches, and cylinders equal in all respects to those specified in 
the Hardware Groups. All thumb turns shall conform to ADAAG Section 309.4. 

2.06 CLOSERS AND DOOR CONTROL DEVICES 
A. General: Closers shall conform to ANSI/BHMA Al 56.4, ADAAG Section 404.2.8 

and Section 404.2.9 and the requirements of this specification. 

B. Size of Units: Comply with manufacturer's recommendations for size of door 
control unit, depending upon size of door, exposure to weather, and anticipated 
frequency of use. Where parallel arm closers are installed, provide closer unit 
one size larger than recommended for use with standard arms. 

C. Maximum effort to operate doors shall not exceed 5 pounds for interior doors, 
such pull or push effort being applied at right angles to hinged doors. 
Compensating devices or automatic door operators may be utilized to meet the 
above standards. 
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D. Provide parallel arm or regular arm closer as required to mount closer on door 
face least exposed to public traffic. 

E. Closers shall have brass adjustment operating valves for closing speed, latching 
speed, and backcheck control as a standard feature. 

F. Closer covers shall be rectangular, full cover type, high impact non-corrosive, 
and flame retardant. 

G. Closer shall not require removal for adjustments to be made. 

2.07 FINISHES 
A. Finishes: Identified in schedule at end of Section. 

1. Designations used are those listed in ANSI/BHMAA156.18 "Materials and 
Finishes", including coordination with traditional U.S. finishes shown by 
certain manufacturers for their products. 

2. If no BHMA finish is established, match specified product. 

B. Provide matching finishes for hardware units at each door or opening to greatest 
extent possible, except as otherwise indicated. Reduce differences in color and 
textures as much as commercially possible where base metal or metal forming 
process is different for individual units of hardware exposed at same door or 
opening. 

C. Provide quality of finish, including thickness of plating or coating (if any), 
composition, hardness, and other qualities complying with manufacturer's 
standards, but in no case less than specified for applicable units of hardware by 
referenced standards. 

PART 3 - EXECUTION 

3.01 EXAMINATION 
A. Pre-Installation Meeting: Before start of work under this contract, the Contractor, 

hardware installer, hardware manufacturer's representative or supplier and the 
Project Manager shall meet to review the hardware installation instructions and 
installation conditions. 

B. Verify that doors and frames are ready to receive Work and dimensions are as 
indicated. 

3.02 INSTALLATION 
A. Install each hardware item in compliance with manufacturer's instructions and 

recommendations. 

B. Mount hardware units at height indicated in ANSI/SDI A250.8, "Recommended 
Specification for Standard Steel Doors and Frames", except: 
1. As otherwise indicated or as required to comply with governing regulations, 

and ADAAG Section 404.2.7. 
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C. Wherever cutting and fitting is required to install hardware onto or into surfaces 
which are later to be painted or finished in another way, coordinate removal, 
storage, and reinstallation or application of surface protection with finishing work. 
Do not install surface mounted items until finishes have been completed on the 
substrate. 

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

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

F. Fit face of all mortise parts snug and flush. 

G. Operating parts shall move freely and smoothly without binding, sticking or 
excessive clearance. 

H. Protect hardware from damage or marring of finish during construction. Use 
strippable coatings, removable tapes or other accepted means. 

1. Ensure that hardware displays no evidence of finish paint after building cleanup 
with exception of prime coated hardware installed for finish painting. The 
Contractor may achieve this by sequencing installation, removing after fittings, 
and reinstalling after painting is completed, providing protection, cleaning original 
hardware finish, or other accepted means. 

J. Latch: Install latch to automatically engage in keeper, whether activated by 
closer or manual push. In no case shall additional manual pressure be required 
to engage latch in keeper. 

K. Closers: 
1. Do not mount closers on corridor side of door except at exterior doors. 

2. Carefully adjust closers to operate noiselessly and evenly and to conform to 
ADAAG Section 404.2.8 and Section 404.2.9. 

3. Have manufacturer's representative regulate closers prior to Project 
Manager's acceptance of work. 

3.03 FIELD QUALITY CONTROL 
A. Required certified Architectural Hardware Consultant from door hardware 

supplier to inspect installation and certify that hardware and installation has been 
furnished and installed in accordance with manufacturer's instructions and as 
specified. 

B. The manufacturer's representative shall instruct the user's staff on the 
hardware's maintenance procedures (type of lubricant needed and frequency of 
maintenance). 
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3.04 ADJUST AND CLEAN 
A. Adjust and check each operating item of hardware and each door, to ensure 

proper operation or function of every unit. Replace items which cannot be 
adjusted to operate freely and smoothly as intended for application made. 

B. Clean adjacent surface soiled by hardware installation. 

C. Final Adjustment: Wherever hardware installation is made more than one month 
prior to acceptance or occupancy of a space or area, return to the Work during 
the week prior to acceptance or occupancy and make final check and adjustment 
of all hardware items in such space or area. 
1. Clean operating items as necessary to restore proper function and finish of 

hardware and doors. 

2. Adjust door control devices to compensate for final operation of ventilating 
equipment and to conform to ADAAG Section 404.2.8 and Section 404.2.9 
requirements. 

3. Lubricate bearings surface of moving parts and adjust latching and holding 
devices for proper function. 

4. Test keys in every lock for proper operation and conformance with keying 
system. 

3.05 HARDWARE GROUPS 

HW-1)fl1 

3 EA HINGE 
1 EA OFFICE LOCK 
1 EA FLOOR STOP 

Verify key, key to existing. 

3 EA HINGE 
I EA OFFICE LOCK 
1 EA WALL STOP 

Verify key, key to existing. 

TA2314 NRP 4-1/2" X 4" 
DGI 21 8205 LNMJ 
441 H 

HW-002 

TA2314 NRP 4-1/2" X 4" 
DG1 21 8205 LNMJ 
441 H 

630 
626 
626 

630 
626 
626 

END OF SECTION 
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SECTION 08800 - GLAZING 

PART I - GENERAL 

1.01 SUMMARY 
A. Provide all glass and glazing materials to complete all glazing work as shown 

and as specified herein. 

B. Related Work Described Elsewhere: 
1. Blast requirements are specified in SECTION 08810 - BLAST RESISTANT 

EXTERIOR FACADE SYSTEMS. 

2. Framed mirrors at toilet rooms are provided under SECTION 10800 - 
TOILET ACCESSORIES. 

1.02 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Manufacturer's Data: Submit copies of manufacturer's product specifications, 
and instructions for handling, storing, installing, cleaning, and protecting each 
type of glass and glazing material. Provide data indicating structural and 
physical characteristics of each type of glass and glazing. 

C. Samples: Submit 4 each minimum 4-inch x 4-inch samples of each type and 
thickness of glass, except for clear monolithic glass, and minimum of 4-inch long 
samples of each color required, except black, for each type of sealant and 
gasket exposed to view, for acceptance prior to ordering. 

D. Installation Specifications: Submit manufacturer's and referenced glass and 
glazing manual, etc. for installation of field installed glazing. 

E. Warranty: Submit warranty as stipulated in item entitled "WARRANTY FOR 
INSULATED GLASS UNITS" hereinbelow. 

1.03 QUALITY ASSURANCE 
A. Glass Standards: All glass, except as noted otherwise, shall comply with 

ASTM C 1036, "Flat Glass". Tempered glass shall comply with ASTM C 1048, 
"Heat-Strengthened and Fully Tempered Flat Glass". Laminated glass shall 
comply with ASTM C 1172, "Laminated Architectural Flat Glass". 

B. Safety Glass Standard: All glass indicated on the drawings or as required to be 
safety glass shall meet all the requirements of the "Safety Standard for 
Architectural Glazing Material", 16 CFR Part 1201 dated January 6, 1977 of the 
Consumer Product Safety Commission or ANSI Z97.1, "Safety Performance 
Specifications and Methods of Test for Safety Glazing Materials Used in 
Buildings", as applicable. 

C. Blast Resistance: As specified in SECTION 08810 - BLAST RESISTANT 
EXTERIOR FACADE SYSTEMS. 
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D. Exterior glass thickness and strengths (annealed or heat-treated) shall be as 
indicated but no less than required to withstand a 105 mph windloading pressure 
(positive and negative) acting normal to pane of glass as calculated in 
accordance with the ICC IBC, Exposure C, and ASTM E 1300, "Determining 
Load Resistance of Glass in Buildings", and ASTM E 3301E 330M, "Structural 
Performance of Exterior Windows, Doors, Skylights and Curtain Walls by 
Uniform Static Air Pressure Difference". 

E. Limit glass deflection to 1/200 flexure limit of glass with full recovery of glazing 
materials. 

F. Sealants for glazing shall conform to AAMA 800, "Voluntary Specifications and 
Test Methods for Sealants", and AAMA 850, "Fenestration Sealant Guide 
Manual". 

G. Sealed Insulating Glass Unit Surfaces and Coating Orientation: 
1. Surface 1: Exterior surface of outer pane (surface facing outdoors of 

outboard lite). 

2. Surface 2: Interior surface of outer pane (surface facing indoors of outboard 
lite). 

3. Surface 3: Exterior surface of inner pane (surface facing outdoors of inboard 
lite). 

4. Surface 4: Room side surface of inner pane (surface facing indoors of 
inboard lite). 

H. Insulated Glass: Insulated glass shall be certified through the Insulated Glass 
Certification Council (IGCC) to ASTM E 2190, "Standard Specification for 
Insulating Glass Unit Performance and Evaluation". 

1.04 DELIVERY, STORAGE, AND HANDLING 
A. Deliver products to the site in unopened containers, labeled plainly with 

manufacturers' names and brands. Store glass and setting materials in safe, dry 
locations and do not unpack until needed for installation. 

B. Comply with manufacturer's instructions for shipping, handling, storing, and 
protecting glass and glazing materials. Exercise exceptional care to prevent 
edge damage to glass. 

1.05 LABELING 
A. Each piece of glass shall be of domestic manufacture and label, except as noted 

otherwise, showing the name of the manufacturer and the grade or quality 
thereof. The labels shall be intact before and after installations. When glass is 
not cut to size by the manufacturer, and is furnished unlabeled from local stock, 
the Contractor shall submit an affidavit stating the quality, thickness, type, and 
manufacturer of the glass furnished. 
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B. All safety glass shall bear a marking as specified in ANSI Z97.1 on each 
separate glass panel that shall remain visible after installation as required by IBC 
Section 2403.1 and Section 2406.2 as applicable. 

106 ENVIRONMENTAL REQUIREMENTS 
A. Provide ventilation to prevent condensation of moisture on glazing work during 

installation. Do not perform glazing work during damp or rainy weather. 

1.07 WARRANTY FOR INSULATED GLASS UNITS 
A. Furnish warranty for insulation glass units against development of material 

obstruction to vision (such as dust or film formation on the inner glass surfaces) 
caused by failure of the hermetic seal, other than through glass breakage, for a 
minimum 5-year period, unless longer period is standard with the manufacturer, 
following acceptance of the work. Provide new units for any units failing to 
comply with terms of this warranty within 45 working days after receipt of notice 
from the State. 

B. The Surety shall not be held liable beyond 2 years from the project acceptance 
date. 

PART 2 - PRODUCTS 

2.01 MATERIALS 
A. Glass: All glass products shall be of the quality as manufactured by PPG 

Industries, Inc., Pilkington LOF, ASG Industries, CE Glass Company, Globe 
Amerada Glass Co., Guardian Industries, Interpane Glass Co., Sierracin/Sylmar, 
Viracon, Inc., or accepted equivalent. 
1. Insulated Glazing: Insulating glass shall be Class A preassembled units of 

dual-seal construction consisting of 114-inch exterior glass with gray VE-45 
coating for reducing heat gain for warm climates on the #2 surface and 2 
sheets of 1/4-inch glass laminated with a minimum 0.060-inch PVB interlayer 
as specified, separated by a spacer with desiccant and dehydrated space. 
The insulating glass units shall be free of parallax or optical distortions. 
Dimensional tolerances shall be as specified in the Insulating Glass 
Manufacturers Alliance (IGMA) TR-1200, "Commercial Insulating Glass 
Dimensional Tolerances". Air space shall be 1/2-inch. Glazing shall have 
the following minimum performance requirements: 
a. Ultra Violet Transmittance: Less than 1 percent. 

b. Visible Transmittance: 19 percent. 

c. Total Solar Energy Transmittance: 10 percent. 

d. Solar Energy Reflectance: 11 percent. 

e. U-Value (Winter Night-Time): 0.29. 

f. U-Value (Summer Day-Time): 0.26. 
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g. Shading Coefficient: 0.23. 

h. Solar Heat Gain Coefficient: 0.19. 

Light to Solar Gain (LSG): 1. 

B. Glazing Compounds - Sealant for Exterior Glazing: One-Part silicone, medium 
modulus, ASTM C 920, Type 5, Grade NS, Class 50, Use NT, M, G, A, and 0, 
equivalent to Dow Corning 795 Silicone Building Sealant, General Electric Corp. 
SilGIaze II SCS 2800, or Tremco, Inc. Spectrum 2, Pecora 895NST, or accepted 
equivalent as recommended by the glass manufacturers. 

C. Miscellaneous Glazing Materials: 
1. Cleaners, Primers, and Sealers: Of type recommended by sealant 

manufacturer. 

2. Setting Blocks: Neoprene, EPDM, or 100 percent silicone, 80-90 Shore A 
durometer hardness as recommended by the glass manufacturer. 

3. Spacers: Neoprene or EPDM, 50-60 Shore A durometer hardness. 

2.02 FABRICATION 
A. Fabricate glass to sizes required to comply with wind loads for glazed openings 

indicated with edge clearances, bite, and tolerances complying with 
recommendations of product manufacturer and referenced glazing standard as 
required to comply with system performance requirements. 

PART 3 - EXECUTION 

3.01 GENERAL 
A. Perform all glazing, bite on glass, minimum edge and face clearances, glazing 

material tolerances, and weep system in strict accordance with applicable 
provisions of the "Glazing Manual" and "Sealant Manual" published by the Glass 
Association of North America (GANA). 

B. Verify that openings for glazing are correctly sized, within tolerance, and glazing 
channels or recesses are clean, free of obstructions, and ready to receive 
glazing. 

C. Insulated glass shall be installed in accordance with manufacturer's instructions 
and IGMA TM-3000, "Glazing Guidelines for Sealed Insulating Glass Units", and 
as herein specified. 

3.02 INSTALLATION 
A. Glass shall beset true and tight by skilled glaziers. Glazing compound shall be 

neatly and cleanly run with corners carefully made, using putty knife for all work. 
Glazing stops shall be carefully handled and accurately secured in place. 
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B. Install setting blocks of proper size in sill rabbet, located one quarter of glass 
width from each corner, but with edge nearest corner not closer than 6-inches 
from corner, unless otherwise required. Set blocks in thin course of sealant 
which is acceptable for heel bead use. 

C. Provide spacers inside and out, of correct size and spacing to preserve required 
face clearances, for glass sizes larger than 50 united inches (length plus height), 
except where gaskets or glazing tapes with continuous spacer rods are used for 
glazing. Provide 1/8-inch minimum bite of spacers on glass and use thickness 
equal to sealant width, except with sealant tape use thickness slightly less than 
final compressed thickness of tape. 

D. Provide edge blocking to comply with requirements of referenced glazing 
standard, except where otherwise required by glass unit manufacturer. 

E. Set units of glass in each series with uniformity of draw, bow, and similar 
characteristics. 

F. Provide compressible filler rods or equivalent back-up material, as recommended 
by sealant and glass manufacturers, to prevent sealant from extruding into glass 
channel weep systems and from adhering to joints back surface as well as to 
control depth of sealant for optimum performance, unless otherwise indicated. 

G. Force sealants into glazing channels to eliminate voids and to ensure complete 
"wetting" or bond of sealant to glass and channel surfaces. 

H. Tool exposed surfaces of sealants to provide a substantial "wash" away from 
glass. Install pressurized tapes and gaskets to protrude slightly out of channel, 
so as to eliminate dirt and moisture pockets. 

I. Where wedge-shaped gaskets are driven into one side of channel to pressurize 
sealant or gasket on opposite side, provide adequate anchorage to ensure that 
gasket will not 'walk" out when installation is subjected to movement. 

J. Miter cut wedge-shaped gaskets at corners and install gaskets in manner 
recommended by gasket manufacture to prevent pull away at corners; seal 
corner joints and butt joints with sealant recommended by gasket manufacturer. 

K. Glass where secured by glazing stops, shall unless shown on drawings or 
specified herein, be set in full bed of glazing compound. Then force glazing stop 
into glazing compound on both sides and strikeoff flush. 

L. Glass where required or recommended by glass frame manufacturer shall be set 
in extruded vinyl or neoprene glazing strips provided by others and shall be 
installed in strict accordance with manufacturer's instructions. 

M. Sheet glass shall be cut and set with the visible lines or waves horizontal. 
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N. Insulating Glass Units: Do not grind, nip, or cut edges or corners of units after 
the units have left the factory. Springing, forcing, or twisting of units during 
setting will not be permitted. Handle units so as not to strike frames or other 
objects. Installation shall conform to applicable recommendations of IGMA 
TM-3000. 

3.03 PROTECTION AND REPLACEMENT 
A. Glass shall be immediately protected against damage. Glazed openings shall be 

identified with suitable warning tapes, cloth or paper flags, or other acceptable 
method that will not damage glazing or surrounding materials. At completion of 
work, imperfect glass which cannot be properly cleaned shall be replaced in kind. 
Broken, chipped, abraded, cracked or otherwise damaged glass must be 
replaced subject to the acceptance of the Project Manager. 

3.04 CLEANING AND WASHING 
A. At the completion of construction, this Contractor shall clean and wash all of the 

glass provided by him, removing all labels, dirt, putty stains, paint, etc., and shall 
leave the glass perfectly cleaned and polished. 

B. Glass to be cleaned according to: 
1. GANA Glass Informational Bulletin GANA 01-0300 - Proper Procedures for 

Cleaning Architectural Glass Products. 

2. GANA Glass Informational Bulletin GANA TD-02-0402 - Heat-Treated Glass 
Surfaces Are Different. 

C. Do not use scrapers or other metal tools to clean glass. 

END OF SECTION 
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SECTION 08810 - BLAST RESISTANT EXTERIOR FACADE SYSTEMS 

PART I - GENERAL 

1.01 SUMMARY 
A. This section includes requirements for blast resistant glazing, door and louver 

systems. The following are related sections: 
1. SECTION 08110 - STEEL DOORS AND FRAMES 

2. SECTION 08520 - ALUMINUM WINDOWS 

3. SECTION 08800 - GLAZING 

1.02 REFERENCES 
A. ASTM C 1135, "Standard Test Method for Determining Tensile Adhesion 

Properties of Structural Sealants". 

B. ASTM E 1300-12a, "Standard Practice for Determining Load Resistance of Glass 
in Buildings". 

C. ASTM F 1642-12, "Standard Test Method for Glazing and Glazing Systems 
Subject to Airblast Loadings". 

D. ASTM F 2247-11, "Standard Test Method for Metal Doors Used in Blast 
Resistant Applications (Equivalent Static Load Method)". 

E. ASTM F 2248-12, "Standard Practice for Specifying an Equivalent 3-Second 
Duration Design Loading for Blast Resistant Glazing Fabricated with Laminated 
Glass". 

F. ASTM F 2912-11, "Standard Practice for Glazing and Glazing Systems Subject 
to Airblast Loadings". 

G. Unified Facilities Criteria 4-010-01, February 9, 2012 with Change 1, 1 October 
2013 (UFC). 

H. Protective Design Center Technical Report (PDC-TR 10-02), "Blast Resistant 
Design Methodology for Window Systems Designed Statically and Dynamically". 

I. WinGARD PE version 5.5.1. 

1.03 SYSTEM DESCRIPTION 
A. Design Requirements: 

1. Minimum performance requirements for blast resistant windows and exterior 
glazed doors shall meet UFC requirements for either a Very Low Level of 
Protection or a Low Level of Protection in accordance with the following: 
a. Low Level of Protection: Assembly Area and attached north/west wing 

which houses both YCA and HIARNG personnel. 
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b. Very Low Level of Protection: Plan west/southwest wing which houses 
YCA personnel; and the plan east/southeast wing which houses HIARNG 
personnel. 

2. In conjunction with meeting aesthetic and performance requirements, the 
Contractor may propose alternate detailing methods for consideration. 

B. Performance Requirements: 
1. General: Provide design of exterior windows and skylights to meet the 

minimum requirements of UFC 4-010-01, Standard 10. Window system 
design in accordance with Standard 10 shall use of the following methods: 
a. Static Design using engineering calculations in accordance with ASTM 

E1300 and ASTM F2248, and as outlined in Section 1.03.13.4 below. This 
method is only applicable to windows required to meet Low and Very Low 
Levels of Protection. 

b. Dynamic Design using engineering calculations in accordance with PDC-
TR 10-02, and as outlined in Section 1.03.B.5 below. This method is 
applicable to windows required to meet Very Low, Low and Medium 
Levels of Protection. 

c. Testing in accordance with ASTM Fl 642 and ASTM F2912, and as 
outlined in Section 1.03.13.6 below. This method is applicable to windows 
required to meet Very Low, Low and Medium Levels of Protection. 

2. Exterior Glazed Doors: Glazing must meet the glazing and frame bite 
provisions of UFC 4-010-01 Standard 10. 

3. Skylights: Skylight glazing shall meet the minimum hazard rating of 
ASTM F 1642 which allows the glazing to break, but remain in the frame 
(medium level of protection in UFC 4-010-01 Table 2-1). 

4. Window System Design meeting UFC 4-010-01, Standard 10 shall include, 
but not be limited to, the following using Static Design: 
a. Glazing Requirements: 

1) Provide laminated glazing with a minimum polyvinyl-butyral (PVB) 
interlayer thickness of 0.030-inch. For insulated glass units (IGUs), 
provide laminated glazing with a minimum polyvinyl-butyral (PVB) 
interlayer thickness of 0.030-inch at the inboard pane. 

2) The load resistance of the glazing determined from ASTM E 1300 
shall be greater than or equal to the 3-second duration equivalent 
design load determined from ASTM F 2248, which is listed in this 
paragraph. Refer to the architectural drawings for window zone 
reference. 
a) Zone A: 1.5 psi (2l6psf). 

b) Zone B: 0.54 psi (78 psf). 

c) Zone C: 0.31 psi (45 psf). 

d) Zone D: 0.14 psi (20 psf). 

e) ZoneE: 1.85 psi (266 psf). 
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b. Window Framing Requirements: 
1) Provide window and skylight frames, mullions, and sashes of 

aluminum or steel designed in accordance with ASTM F 2248. 

2) Design framing members using strength design with load factors of 
1.0 and strength reduction factors of 1.0. The moment and shear 
capacities of framing members shall be designed to resist two (2) 
times the glazing resistance applied to the framing members only from 
the tributary area of the window, and the deflection shall be limited to 
1/60 of the members' span length between points of structural 
support. For framing elements which support multiple panes with 
different glazing capacities, apply the lowest capacity pane over the 
total tributary area to design the frame element. 
a) In the case of a punched or ribbon window, the supported edge 

length shall be taken as equal to the span of glass, regardless of 
any intermediate support connections. 

b) Intermediate mullions shall be checked for deflection with the 
supported edge length taken as equal to the longest span of a 
single glass panel and the deflection shall be calculated based on 
simple support conditions for that length. 

c. Glazing Frame Bite: 
1) Glazing must be adhered to the supporting frame with structural 

silicone sealant or adhesive glazing tape. 

2) Refer to ASTM F 2248 for glazing frame bite requirements for glazed 
windows, skylights, and glazed doors. ASTM F 2248 allows either 
structural silicone sealant or adhesive glazing tape to adhere the 
glazing to the frame. The minimum width of the structural silicone 
bead shall be the larger of 3/8 inch or the thickness of the laminated 
pane but no wider than twice the laminated pane thickness. The 
minimum thickness of the structural silicon bead shall be 3/16 inch. 
For glazing tape, the width shall be a minimum of twice the laminated 
pane thickness but no wider than four times the laminated pane 
thickness. For structurally glazed applications, apply the structural 
silicone bead to both sides of the glass panel for single pane glazing, 
but only to the inboard (protected) side for insulating glass units. 
Static design of dry glazed systems based on ASTM F 2248 is not 
permitted. 

d. Connection Requirements: 
1) The connection design of windows and skylights to adjacent 

supporting structural elements, of hardware and fasteners, of glazing 
stop connections, and of other elements in shear shall be based on 
strength design with load factors of 1.0 and applicable material design 
codes and applicable strength reduction factors. When using 
proprietary fasteners, take fastener design strengths from 
International Code Council (ICC-ES) Evaluation report data. 
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2) The connection design loads shall be determined in accordance with 
ASTM F 2248. Connections shall be designed to EITHER: 
a) Two (2) times the magnitude of the glazing resistance if the ASTM 

F 2248 load is greater than half the magnitude of the glazing 
resistance OR 

b) One (1) times the magnitude of the glazing resistance if the ASTM 
F 2248 load is less than or equal to half the magnitude of the 
glazing resistance. 

5. Alternate Method of Design Using Dynamic Design: As an alternative to the 
ASTM F 2248 static design approach described in the preceding section, any 
or all of the glazing, framing members, connections, and supporting structural 
elements may be designed using dynamic analysis to prove that the element 
of the window system shall perform equivalent to or better than the hazard 
rating associated with a low or very low level of protection as defined below. 
a. The dynamic design loading for analysis shall be the appropriate 

pressures and impulses from the applicable explosive weights at the 
actual standoff distances at which the windows are sited. A summary of 
applicable dynamic design loads and their locations specific to this 
building's site layout are listed in this section. Refer to the architectural 
drawings for window zone reference. 
1) Zone A: Linearly decaying load with a peak pressure of 53.1 psi and 

impulse of 99.2 psi-msec. 

2) Zone B: Linearly decaying load with a peak pressure of 10.8 psi and 
impulse of 45.1 psi-msec.3) 	Zone C: Linearly decaying load with 
a peak pressure of 4.76 psi and impulse of 26.1 psi-msec. 

3) Zone D: Linearly decaying load with a peak pressure of 1.80 psi and 
impulse of 27.0 psi-msec. 

4) Zone E: Linearly decaying load with a peak pressure of 79.1 psi and 
impulse of 117 psi-msec. 

b. All elements designed using dynamic analysis shall be analyzed for all 
applicable dynamic loads. This design load shall be applied over the 
areas tributary to the element being analyzed. Refer to PDC-TR 10-02. 

c. Glazing shall meet the hazard ratings as follows: 
1) For a very low level of protection, glazing shall meet the Low Hazard 

rating as defined in ASTM F1642 which is defined as the glazing will 
fracture, come out of the frame, and is likely to be propelled into the 
building no further than 10 ft from the window at a height no greater 
than 2 ft above the floor (very low level of protection in UFC 4-010-01 
Table 2-1). In WinGARD 5.5.1 a very low level of protection is 
equivalent to condition 3b and use the probability of failure value of 
500 per 1,000 or less. 
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2) For a low level of protection, glazing shall meet the Very Low Hazard 
rating as defined in ASTM F1642 which is defined as the glazing is 
observed to fracture and is located within 1 m (40 in.) of its original 
location (low level of protection in UFC 4-010-01 Table 2-1). In 
WinGARD 5.5.1 a very low level of protection is equivalent to condition 
3b and a low level of protection is equivalent to condition 3a and use 
the probability of failure value of 500 per 1,000 or less. 

d. Design frame elements not to exceed the following response limits 
1) For a Low Level of Protection: 

a) Aluminum: 6-degree rotation and a ductility of 7. 

b) Steel: 6-degree rotation. 

c) Shear demand-to-capacity ratio of 1.0 for both aluminum and 
steel. 

2) For a Very Low Level of Protection: 
a) Aluminum: 10-degree rotation and a ductility of 10. 

b) Steel: 10-degree rotation. 

c) Shear demand-to-capacity ratio of 1.0 for both aluminum and 
steel. 

e. Connection Design: The connection design of windows and skylights to 
adjacent supporting structural elements, of hardware and fasteners, of 
glazing stop connections, and of other elements in shear shall be based 
on strength design with load factors of 1.0 and applicable material design 
codes and applicable strength reduction factors. When using proprietary 
fasteners, take fastener design strengths from International Code Council 
(ICC-ES) Evaluation report data. 

6. Testing: As an alternative to these requirements, window and skylight 
systems may be dynamically tested to demonstrate performance equivalent 
to or better than the glazing hazard rating associated with the appropriate 
level of protection (very low or low). The design loading for a dynamic test 
shall be the appropriate pressure and impulse from the applicable explosive 
weight at the actual standoff distance at which the window is sited as 
described in the 'Alternate Method of Design' section 1.03.13.5 above. 
Testing shall include the entire window or skylight system, including 
connections, and shall be in accordance with ASTM F 1642 with hazard 
ratings in accordance with ASTM F2912. Test report shall include but not be 
limited to: 
a. Minimum of three (3) identical specimens shall be tested for the design 

blast load summarized in preceding paragraphs or a higher air-blast load. 
Those specimens shall be similar to the project window in pane sizes and 
lay-up, mullion type and sizes, anchor number and system, etc. 
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b. The structural supporting material used in the test for fastener attachment 
shall be representative of the field installed condition. Any deviations in 
field application of the connections or the connected elements from the 
test must be demonstrated by calculation to provide the required level of 
protection for the specific application. 

c. Standoff distance for the blast test shall be computed and documented in 
accordance with ASTM F 1642 ANNEX for the design peak pressure and 
impulse. 

d. Minimum of three (3) pressure transducers shall be installed in the frame 
and one (1) free-field pressure transducer shall be used in the test as 
specified in ASTM F 1642. 

e. Test report shall be performed by an accredited laboratory or signed and 
sealed by a register Professional Engineer whose qualifications meet or 
exceed Quality Assurance criteria. 

1.04 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Calculations: 
1. Prior to performing engineering calculations submit a description of the 

technique(s) that shall be employed to calculate the response of the system 
to the defined loading. 

2. Calculation package is to include a summary sheet briefly outlining the 
following: 
a. Evaluation criteria 

b. Calculation assumptions 

c. Table of results by window type/location 

d. Statement of Conformance with specification requirements 

3. Calculation submittal is to be stamped and signed by a registered 
Professional Engineer in the U.S. whose qualifications meet or exceed the 
Quality Assurance section of this specification. 

4. Submit engineering calculations or experimental testing to show that window 
response meets specified prescriptive requirements under static or dynamic 
design methods. 

5. Calculations must include, but may not be limited to, analysis of the following: 
a. Mullions and framing members. Provide a clear load path from the glass 

to the primary element and supporting analysis which illustrates each 
component's ability to transfer the design load to the primary element. 
Analysis of primary element shall illustrate flexural and shear capacity. 
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b. Anchorage. Analyze the strength of embedded anchor assembly, as well 
as pull-out and reaction forces shared with the building structure. 
Analyze the window wall anchor clip inserts and fasteners and 
assemblies, including bolts and stiffeners. Include exact loadings to be 
transferred to the building structure in the analysis. 

c. Mechanical Anchors. Mechanical anchor capacities shall be developed 
from dynamic testing. An International Code Council (ICC-ES) evaluation 
report showing testing for dynamic loading (i.e. seismic or blast) is to be 
submitted with calculations. 

d. Supporting Structure. Coordination of the window/supporting structure 
interaction shall be the contractors' responsibility. 

C. Testing: 
1. Test windows are required to be similar to the project windows. Identical 

mullion shapes, glass lay-up, window distribution and anchorage system are 
required between test windows and project windows. Glass panes areas and 
mullion spans for the project windows are required to be with-in 10% of the 
test windows. 

2. Test report package is to include a summary sheet briefly outlining the 
following: 
a. Brief description of the test performed. 

b. Table of test results by window type/location. 

c. Table of comparison between test windows and project windows. 

d. Statement of Conformance with ASTM F 1642. 

In addition, test report must include all the information required by 
ASTM F 1642 Section 12. 

3. Test report is to be stamped and signed by a registered Professional 
Engineer in the U.S. whose qualifications meet or exceed Quality Assurance 
criteria and/or certified by an accredited ASTM testing laboratory. 

D. Certificates: Engineer's qualifications must meet or exceed the Quality 
Assurance section of this specification. At a minimum, qualifications must list 
each project in which the Engineer performed analysis of window systems, the 
effective start and end dates of performance of the analysis and a reference. 

1.05 QUALITY ASSURANCE 
A. Engineer: Engage an Engineering Professional in the U.S. to perform dynamic 

analysis of the Blast Resistant Windows. The Engineer shall have a minimum of 
5 years' experience in blast resistant design and demonstrable experience 
designing blast resistant window systems in the past 18 months. 

B. Window Bite: The required window system bite must be verified in the field. 
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C. Installation Orientation: Windows delivered to the construction site are to be 
clearly labeled as to the proper installation orientation (i.e. laminated pane of 
glass to be installed as the interior pane). 

PART 2 - PRODUCTS 

2.01 MATERIALS 
A. Framing Members: Use extruded aluminum alloy sections or continuous 

structural steel sections. 
1. Yield Strength: Provide supporting references that grade of steel or 

aluminum used is capable of achieving calculated ductility ratio. 

2. If dynamic analysis is used, the yield strength of framing members may be 
increased to account for static increase factors and dynamic strain rate 
effects as follows: 
a. Structural Steel: For fy = 36 ksi, the yield strength may be increased by a 

factor of 1.42. For fy = 42 ksi or greater, the yield strength may be 
increased by a factor of 1.31. 

b. Structural Aluminum: 6063-T6 Alloy - Fy = 25 ksi, the yield strength may 
be increased by a factor of 1.14. 6061-T6 Alloy - Fy = 35 ksi, the yield 
strength may be increased by a factor of 1.09. 

3. Section Modulus: The plastic section modulus may be used in dynamic 
design calculations. 

4. Built-Up Sections: Design built-up sections using ultimate stress and strain 
compatibility approaches as defined by industry standards. If a built-up 
section is analyzed as one unit, full shear stress transfer along the line of 
contact between the individual sections must be illustrated. 

B. Glass Units: 
1. Glass-to-Glass Interlayer: Clear polyvinyl butyral (PVB) laminating film/sheet 

shall be used on the inner lite of exterior window systems. 

2. Window Bite: Glazing must be adhered to frame with structural silicone 
sealant or adhesive tape per ASTM F 2248 when using Static Design. When 
using Dynamic Design, provide bite as required by dynamic glazing and 
mullion calculations. 

C. Structural Silicone Sealant: 
1. Ultimate Tensile Strength per ASTM C 1135: 

a. Minimum 170 psi in tension. 

b. Ultimate tensile strength may be increased by a factor of 1.18 to account 
for dynamic strain rate effects. 

2. Safety Factors: Ultimate tension and shear capacities are to be used with a 
safety factor of 1.0. 
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3. Apply the structural silicone bead to both sides of the glass panel for single 
pane glazing, but only to the inboard side for insulating glass units. 

PART 3 - EXECUTION 

Not used. 

END OF SECTION 
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DIVISION 9 - FINISHES 

SECTION 09250 - GYPSUM WALLBOARD 

PART I - GENERAL 

1.01 SUMMARY 
A. Complete all gypsum wallboard work as indicated or required by the drawings 

and as specified herein. Work shall include, but not be limited to, the following: 
1. Gypsum wallboard on metal framing and furring. 

2. Metal stud framing for wallboard. 

3. Metal ceiling suspension system. 

B. Related Work Described Elsewhere: 
1. Acoustical insulation is provided under SECTION 07210 - BUILDING 

INSULATION. 

2. Acoustical sealants are specified in SECTION 07920 - SEALANTS. 

3. Access panels are provided under SECTION 08305 - ACCESS DOORS. 

1.02 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Manufacturer's Data: Material description and manufacturer's recommended 
installation procedures for each material. 

C. Material Safety Data Sheets (MSDS): Submit MSDS for each product. 

1.03 QUALITY ASSURANCE 
A. Industry Standard: Comply with applicable requirements of GA-216, "Application 

and Finishing of Gypsum Board", GA-214, "Recommended Specification: Levels 
of Gypsum Board Finish", and GA-201, "Using Gypsum Board for Walls and 
Ceilings", by the Gypsum Association, except where more detailed or more 
stringent requirements are indicated, including the recommendations of the 
manufacturer. 

B. Transverse Loading: The non-load bearing metal framing shall be capable of 
carrying a transverse load of 5 psf without exceeding the allowable stress or a 
deflection of L/360. Increase stud gauge, decrease stud spacing, or provide 
hidden from view lateral bracing to comply with these requirements at no 
additional cost to the State. 

C. Gypsum Board Terminology: Refer to ASTM C 11, "Terminology Relating to 
Gypsum and Related Building Materials and Systems", for definition of terms for 
gypsum board assemblies not defined in this Section or in referenced standards. 
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D. Provide support systems and attachments conforming with AlSO 341, "Seismic 
Provisions for Structural Steel Buildings". 

E. Seismic: Brace partitions in accordance with [CC IBC Section 1621, 
Architectural, Mechanical, and Electrical Component Seismic Design 
Requirements. 

1.04 DELIVERY, STORAGE, AND HANDLING 
A. Deliver gypsum wallboard materials in sealed containers and bundles, fully 

identified with manufacturer's name, brand, type, and grade; store in a dry well 
ventilated space, protected from the weather, under cover and off the ground. 
Stack gypsum panels flat to prevent sagging. Joint materials shall be stored in 
accordance with manufacturer's printed instructions. Damaged or deteriorated 
materials shall be removed from jobsite. 

B. Environmental Limitations: Comply with GA-238, "Guidelines for the Prevention 
of Mold Growth on Gypsum Board", and ASTM C 840, "Application and Finishing 
of Gypsum Board", requirements or gypsum board manufacturer's written 
recommendations, whichever are more stringent. 

1.05 SAFETY PRECAUTIONS 
A. Respirators and Other Concerns: Comply with OSHA 29 CFR 1910.134, 

"Respiratory Protection", ASTM C 930, "Potential Health and Safety Concerns 
Associated with Thermal Insulation Materials and Accessories", and other 
Federal, State, and local regulations governing safety. Provide workers with 
dust/mist respirators, training in their use, and protective clothing as approved by 
the National Institute for Occupational Safety and Health (NIOSH)/Mine Safety 
and Health Administration (MSHA) when installing insulation or sanding joint 
compound. 

B. Smoking: Do not smoke during installation of blanket insulation. 

PART 2 - PRODUCTS 

2.01 MATERIALS 
A. General: Provide panels in maximum lengths and widths available that will 

minimize joints and correspond with the applicable support system. All gypsum 
board shall achieve a score of 10 for mold resistance per ASTM D 3273, 
"Resistance to Growth of Mold on the Surface of Interior Coatings in an 
Environmental Chamber". 

B. Gypsum Wallboard: ASTM C 1396/C 1396M, "Gypsum Board", 5/8-inch thick, 
tapered edge type, 48-inches wide, Type "R". 

C. Water Resistant Board: ASTM C 1396/C 1396M, Type "WR" water-resistant 
backing board, 5/8-inch thick unless indicated otherwise, with tapered edges, 
48-inches wide, unless indicated otherwise (for walls only). 
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D. Cementitious Backer Board (CBB) for Solid Surface Backing: ANSI Al 18.9, 
"Cementitious Backer Units", orASTM C 1325, "Non-Asbestos Fiber-Mat 
Reinforced Cementitious Backer Units", glass mesh reinforced mortar backer 
board, nominal 1/2-inch thick unless indicated otherwise, for hard tile backing, 
equivalent to Wonderboard by Custom Building Products, Durock by USG Co., 
or accepted equivalent. Provide tape and joint compound materials as 
recommended by manufacturer. 

E. Tile Backer Board for Ceramic Tile Backing: ASTM C 1178/C 1178M, "Coated 
Glass Mat Water-Resistant Gypsum Backing Panel", glass mat reinforced 
gypsum backer board, nominal 5/8-inch thick, for hard tile backing, equivalent to 
DensShield by Georgia Pacific, GlasRoc Tile Backer by CertainTeed, or 
accepted equivalent. Provide tape and joint compound materials as 
recommended by manufacturer. 

F. Wallboard and Sheathing Fasteners: ASTM C 1002, "Steel Self-Piercing 
Tapping Screws for Application of Gypsum Panel Products or Metal Plaster 
Bases to Wood Studs or Steel Studs", standard bugle head self-drilling, self-
tapping corrosive-resistant drywall screws. Fasteners for cementitious backer 
board shall have a polymer coating. 

G. Reinforced Tape and Cement: ASTM C 475/C 475M, "Joint Compound and 
Joint Tape for Finishing Gypsum Board", materials for treating joints and 
fastener heads shall be as manufactured or recommended by the Manufacturer 
of the wallboard used. Provide "setting" type joint compound and fiberglass tape 
that is unaffected by humidity for water resistant board applications. 

H. Non-Load Bearing Studs: Comply with ASTM C 754, "Installation of Steel 
Framing Members to Receive Screw-Attached Gypsum Panel Products", for 
conditions indicated. ASTM C 645, "Nonstructural Steel Framing Members", 
studs shall be 3-5/8, and 4-inches unless indicated otherwise on the drawings. 
Studs shall be rolled formed channel of 25, 22, and 20 gauge galvanized steel, 
ASTM A 653/A 653M, "Specification for Steel Sheet, Zinc-Coated (Galvanized) 
or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process", G60 coating. 
ProSTUD Drywall Framing System gauges for equivalent structural and 
composite limiting height studs are acceptable. Provide holes and notches for 
conduit or electrical wiring. Provide minimum 20 gauge at ceramic tile partitions. 

Tracks: Metal floor and ceiling tracks shall be rolled formed channel of gauge 
electro-zinc plated steel of same gauge as stud with width dimensions suitable to 
corresponding stud sizes indicated on the drawings. 

Furring Channels: ASTM C 645, hat-shaped, 7/8-inch deep, hot-dipped 
galvanized, 25 gauge. 

K. Framing Fasteners: ASTM C 754 orASTM C 1513, "Steel Tapping Screws for 
Cold-Formed Steel Framing Connections", except as specified otherwise. 
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L. Ceiling Support Materials and Systems: 
1. General: Size ceiling support components to comply with ASTM C 754, 

"Installation of Steel Framing Members to Receive Screw-Attached Gypsum 
Panel Products", unless indicated otherwise. 

2. Direct Suspension Systems: Manufacturer's standard zinc-coated or painted 
steel system of furring runners, furring tees, and accessories designed for 
concealed support of gypsum drywall ceilings; of proper type for use 
intended, equivalent to one of the following: 
a. Armstrong World Industries, Inc. 

b. Chicago Metallic Corp. 

c. USG Interiors, Inc. 

3. Wire for Hangers and Ties: ASTM A 641/A 641M, "Zinc-Coated (Galvanized) 
Carbon Steel Wire", Class 1 zinc coating, soft temper, 8 gauge for hangers 
supporting up to 12.5 square feet and 6 gauge where supporting up to 16 
square feet and 18 gauge for ties. 

M. Wallboard Accessories: ASTM C 1047, "Accessories for Gypsum Wallboard and 
Gypsum Veneer Base", Vinyl Corp., Plastic Components Inc., Vinyl Tech or 
accepted equivalent. 
1. Standard Corner Bead: Vinyl Corp. Corner Bead CB 125 at all outside 

corners of wall, ceiling, and soffit as indicated. 

2. Casing Trim: Vinyl Corp. "L" Bead SB 50 or 58, "J" Bead MJB 50 or 58, as 
applicable, or as indicated. 

3. Control Joint: Vinyl Corp. CJV 16. 

4. Other Accessories: As indicated or necessary for complete installation. 

5. All accessories shall be vinyl, PVC, or accepted equivalent. 

N. Joint Treatment Materials: ASTM C 475/C 475M; type recommended by 
manufacturer for the application indicated, except as otherwise noted. 
Perforated tape, and joint and topping compound, or "all-purpose" compound. 

PART 3 - EXECUTION 

3.01 EXAMINATION 
A. Examine substrates to which drywall construction attaches or abuts and 

structural framing, with installer present, for compliance with requirements for 
installation tolerances, existence of mold, and other conditions affecting 
performance of drywall construction. Do not proceed with installation until 
unsatisfactory conditions have been corrected. 
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3.02 INSTALLATION 
A. General: Comply with ASTM C 840, "Application and Finishing of Gypsum 

Board", Gypsum Association GA-216, and ASTM C 754 as applicable to the type 
of substrate and drywall support system indicated. 

B. Tolerances: 
1. Maximum variation of finish surface from true flatness shall be 1/8-inch in 

10-feet in any direction unless specified otherwise. 

2. Maximum variation of plumbness of wall shall be 1/8-inch in 10-feet of height. 

3. Maximum variation from true position shall be 1/8-inch. 

C. Ceiling Support Suspension Systems: 
1. Secure hangers to structural support by connecting directly to structure 

where possible, otherwise connect to inserts, clips or other anchorage 
devices or fasteners as indicated. Ensure that structural anchorage 
provisions have been installed to receive ceiling anchors in a manner that will 
develop their full strength and at spacing required to support ceiling. 

2. Coordinate installation of ceiling suspension systems with installation of 
overhead structure to ensure that inserts and other provisions for anchorages 
to building structure have been installed to receive ceiling hangers at spacing 
required to support ceilings and that hangers will develop their full strength. 

3. Install hangers plumb and free from contact with insulation or other objects 
within ceiling plenum that are not part of supporting structural or ceiling 
suspension system. Splay hangers only where required to miss obstructions 
and offset resulting horizontal forces by bracing, countersplaying, or other 
equally effective means. 

4. Where width of ducts and other construction within ceiling plenum produces 
hanger spacings that interfere with the location of hangers required to 
support standard suspension system members, install supplemental 
suspension members and hangers in form of trapezes or equivalent devices. 
Size supplemental suspension members and hangers to support ceiling 
loads within performance limits established by referenced standards. 

5. Secure hangers to structure, including intermediate framing members, by 
attaching to inserts, eyescrews, or other devices and fasteners that are 
secure and appropriate for structure and hanger, and in a manner that will 
not cause hangers to deteriorate or otherwise fail. 

6. Secure wire hangers by looping and wire-tying, either directly to structures or 
to inserts, eyescrews, or other devices and fasteners that are secure and 
appropriate for substrate, and in a manner that will not cause them to 
deteriorate or otherwise fail. 
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7. Sway brace ceiling to conform to the applicable seismic load and uplift, 
applicable requirements of ASTM E 580/E 580M, "Installation of Ceiling 
Suspension Systems for Acoustical Tile and Lay-in Panels in Areas Subject 
to Earthquake Ground Motions", and the manufacturer's recommendations. 

8. Space main runners 4-feet on center and space hangers 4-feet on center 
along runners, except as otherwise shown. 

9. Level main runners to a tolerance of 1/8-inch in 12-feet, measured both 
lengthwise on each runner and transversely between parallel runners. 

10. Wire-tie or clip furring members to main runners and to other structural 
supports as indicated or as recommended by the manufacturer. 

11. Direct-Hung Metal Support System: Attach perimeter wall track or angle 
wherever support system meets vertical surfaces. Mechanically join support 
members to each other and butt-cut to fit into wall track. 

12. Space furring member 16-inches on center, except as otherwise indicated. 

13. Install auxiliary framing at termination of drywall work and at openings for 
light fixtures and similar work, as required for support of both the drywall 
construction and other work indicated for support thereon. 

14. Do not connect or suspend steel framing from ducts, pipes or conduit. 

15. Keep hangers and braces 2-inches clear of ducts, pipes, and conduits. 

D. Metal Wall and Soffit Framing: 
1. Install supplementary framing, blocking, and bracing to support fixtures, 

equipment services, heavy trim, grab bars, toilet accessories, furnishings, 
and similar work which cannot be adequately supported on gypsum board 
alone to comply with details indicated and with recommendations of gypsum 
board manufacturer, or if none available, with "Gypsum Construction 
Handbook" published by United States Gypsum Co. 

2. Isolate stud system from transfer of structural loading to system, both 
horizontally and vertically. Provide slip or cushioned type joints to attain 
lateral support and avoid axial loading. 

3. Install runner tracks at floors, ceilings, and structural walls and columns 
where gypsum drywall stud system abuts other work, except as otherwise 
indicated. 

4. Space studs and furring 16-inches on center, except as otherwise indicated. 

5. Install steel studs so flanges point in the same direction and leading edge or 
end of each panel can be attached to open (unsupported) edges of stud 
flanges first. 
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6. Do not bridge building expansion joints with steel framing or furring. Frame 
both sides of joints independently. 

7. Install each steel framing and furring member so that fastening surface does 
not vary more than 1/8-inch from plane of faces of adjacent framing. 

8. Seal tracks for sound rated partitions with continuous beads of acoustical 
sealant along each face prior to installation of gypsum board. 

E. Gypsum Wallboard, General: 
1. Locate exposed end-butt joints as far from center of walls and ceilings as 

possible. 

2. Install exposed gypsum board with face side out. Do not install imperfect, 
damaged or damp boards. Butt boards together for a light contact at edges 
and ends with not more than 1/1 6-inch open space between boards. Do not 
force into place. 

3. Locate either edge or end joints over supports, except in horizontal 
applications or where intermediate supports or gypsum board back-blocking 
is provided behind end joints. Position boards so that both tapered edge 
joints abut and mill-cut or field-cut end joints abut. Do not place tapered 
edges against cut edges or ends. Stagger vertical joints over different studs 
on opposite sides of partitions. Do not make joints other than control joints at 
corners of framed openings. 

4. Attach gypsum panels to steel studs so leading edge or end of each panel is 
attached to open (unsupported) edges of stud flanges first. 

5. Attach gypsum board to framing and blocking as required for additional 
support at openings and cutouts. 

6. Isolate perimeter of non-load-bearing drywall partitions at structural 
abutments. Provide 1/4-inch to 3/8-inch space and trim edge with J-type 
semi-finishing edge trim. Seal joints with acoustical sealant. Do not fasten 
drywall directly to stud system runner tracks. 

7. Space fasteners in gypsum boards in accordance with referenced standards 
and manufacturer's recommendations, except as otherwise indicated. 

8. Install insulation at framing as indicated after cover material has been 
installed on one side of cavity. Size insulation to width of members spacing. 
Press friction fit insulation between members as recommended by the 
insulation manufacturer. When unfaced insulation is used and the stud 
depth is larger than the insulation thickness, install wire or metal straps to 
hold insulation in place. Insulation is provided under SECTION 07210 - 
BUILDING INSULATION. 
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9. Cementitious Backer Board: Install cementitious backer board in accordance 
with ANSI Al 08.11, "Installation of Cementitious Backer Units", as backing 
for solid surface shower walls. Prepare as recommended by the 
manufacturer. 

10. Tile Backer Board: Install tile backer board in accordance with GA-216, 
ASTM C 840, manufacturer's instructions, and TCNA methods specified in 
SECTION 09310 - CERAMIC TILE. 

F. Methods of Gypsum Wallboard Application: 
1. On ceilings, apply gypsum board prior to wall/partition board application, to 

greatest extent possible and at right angle to framing, unless otherwise 
indicated. 

2. Install ceiling board panels across framing to minimize the number of 
abutting end joints and to avoid abutting end joints in the central area of each 
ceiling. Stagger abutting end joints of adjacent panels not less than one 
framing member. 

3. Single-Layer Application: 
a. On partitions/walls higher than 8-1 ", apply gypsum board vertically 

(parallel), unless otherwise indicated, and provide sheet lengths which will 
minimize end joints. 

b. On partitions/walls 8-1" or less in height apply gypsum board horizontally 
(perpendicular); use maximum length sheets possible to minimize end 
joints. 

4. Single-Layer Fastening Method: Apply gypsum boards to supports by 
fastening with screws, spaced not to exceed 16-inch centers for walls and 
12-inch centers for ceilings. 

G. Installation of Trim Accessories: 
1. General: Where feasible, use the same fasteners to anchor trim accessory 

flanges as required to fasten gypsum board to the supports. Otherwise, 
attach trim in accordance with manufacturer's instructions and 
recommendations. 

2. Install corner beads at external corners. 

3. Install edge trim whenever edge of gypsum board would otherwise be 
exposed or semi-exposed. Provide type with face flange to receive joint 
compound except where semi-finishing type is indicated. Install L-type trim 
where work is tightly abutted to other work and install special ken-type where 
other work is kerfed to receive long leg of L-type trim. Install U-type trim 
where edge is exposed, revealed, gasketed, or sealant-filled (including 
expansion joints). 

4. Install J or LC-type semi-finishing trim where indicated. 
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5. Install control joints where indicated or necessary in large ceiling and wall 
expanses per GA-201. Use door header to ceiling or floor to ceiling in long 
partitions and wall furring runs and from wall to wall in large ceiling areas. 
Where joint will be conspicuous, obtain acceptance prior to installation. 

3.03 DRYWALL FINISHING 
A. General: Apply treatment at gypsum board joints (both directions), flanges of 

trim accessories, penetrations, fasteners heads, surface defects, and elsewhere 
in accordance with ASTM C 840 and Gypsum Association GA-216 and GA-214 
as required to prepare work for decoration. Prefill open joints, rounded or 
beveled edges, and damaged surfaces using type of compound recommended 
by manufacturer. 
1. Apply joint tape at joints between gypsum boards, except where a trim 

accessory is indicated that does not require tape. 

2. Apply joint compound in 3 coats (not including prefill of openings in base) 
and sand between last 2 coats and after last coat. Fastener heads, dents, 
gouges, and cut-outs shall be filled with joint compound and sanded. 

3. Accessories at exposed joints, edges, corners, openings, and similar 
locations shall be taped, floated with joint compound, and sanded in 
accordance with manufacturer's instructions and MSDS to produce surfaces 
ready for gypsum board finishes. 

4. Treatment for water-resistant gypsum wallboard shall be as recommended 
by the gypsum wallboard manufacturer. 

B. Finish interior gypsum wallboard by applying the levels of gypsum board finish in 
accordance with GA-214. 

304 BACKING PLATES AND ANCHORS 
A. Backing plates and anchors or blocking which are to be attached to studs or 

furring for anchoring items and work indicated on the drawings or specified in 
other sections shall be installed and secured. 

3.05 CLEANING AND REPAIRING 
A. After installation and before painting, correct surface damage and defects. 

Leave surface clean and smooth, satisfactory to the painter. No painting shall be 
done over gypsum board work until the joints are thoroughly dry. Joints and 
fastenings are to be invisible after painting. 

B. Remove drywall materials from electrical boxes, hardware, fixtures, flooring, and 
similar items and surfaces not intended to receive drywall materials. 

END OF SECTION 
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SECTION 09310 - CERAMIC TILE 

PART I - GENERAL 

1.01 SUMMARY 
A. Complete all tile, accessories, and related work as indicated or required by 

drawings and as specified herein. 

B. Related Work Described Elsewhere: 
1. Sealants are specified under SECTION 07920 - SEALANTS. 

2. Tile backer board is provided under SECTION 09250 - GYPSUM 
WALLBOARD. 

1.02 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Manufacturer's Data: Submit manufacturer's technical information and 
installation instructions for selected tile, grout, waterproofing, and sealer 
materials. 

C. Material Safety Data Sheets (MSDS): Submit MSDS for each product. 

D. Samples: Submit 4 each samples of various tiles and accessories required to 
the Project Manager for acceptance and for color and pattern selection. Identify 
samples as to grade and manufacturer. Submit samples of selected tile in color 
required, not less than 12-inch square, mounted on plywood or hardboard 
backing, with selected colored grout. 

E. Certificate: Before installation of tile, submit to the Project Manager the 
Standard Form of Master Grade Certificate signed by the Contractor and 
Manufacturer, stating grade and kind of tile. Deliver all packages of tile to the 
job in sealed cartons bearing grade seals in compliance with ANSI Al 37.1. 

F. Warranties: Warranty for a minimum of 2 years against defects resulting from 
the use of defective or inferior materials, equipment or workmanship. 

G. Installation Specifications: Submit manufacturer's installation specifications. 

1.03 DELIVERY, STORAGE, AND HANDLING 
A. Protect tile, mortar materials, waterproofing, and accessories during delivery, 

storage, and construction against moisture, soiling, staining, and physical 
damage. 

B. Handle manufactured materials as recommended by the manufacturer. 

YOUTH CHALLENGE ACADEMY (YCA) 
BUILDING 621 RENOVATION - PHASE 2 	 Ceramic Tile 
KEAUKAHA MILITARY RESERVATION, HILO, HAWAII 	 09310- 1 



PART 2 - PRODUCTS 

2.01 MATERIALS 
A. Ceramic Wall and Floor Tiles (PT-#): Standard grade, complying with ANSI 

Al 37.1. The Contractor shall submit test reports, from an independent 
laboratory, indicating conformance of the tile to ANSI A137.1 upon request by 
the Project Manager. 
1. Ceramic Wall Tile and Trims: Dust-pressed, white non-vitreous body with 

cushion or semi-cushion edges in sizes and finishes as scheduled. 

2. Unglazed Ceramic Floor Tile: Standard quality, dust pressed, machine made 
porcelain type in size and finishes as scheduled. 

3. Trim Units: Provide all trim shapes as detailed and/or as required. External 
corners shall be rounded convex. Internal vertical corners shall be rounded. 
Top of wainscot shall be rounded with full bullnose cap. Bottom of wall shall 
be concave with cove base. Base tile shall be 4-inch high, sanitary coved 
base unless indicated otherwise. Provide other shapes such as curbs, 
beads, shoes, round out corners and square in corners, etc. to achieve a 
neat complete installation. 

B. Setting Materials: 
1. Cement: Portland cement, ASTM C 150/C 150M, Type I. 

2. Sand: ASTM C 144. 

3. Hydrated Lime: ASTM C 206, Type S orASTM C 207, Type S. 

4. Latex-Portland Cement Mortar: ANSI Al 18.4, with manufacturer's standard 
dry polymer additive. 

5. Water: Fresh, clean, and potable. 

C. Grouting Materials (GRT-#): Colors as indicated or selected by the Project 
Manager. 
1. Epoxy Grout: ANSI Al 18.3. 

D. Marble Threshold: ASTM C 503/C 503M, "Marble Dimension Stone", with a 
minimum abrasion resistance of 12 per ASTM C 1353/C 1353M or 
ASTM C 241/C 241M, honed finish, size as indicated or required to conform with 
ADAAG Section 303 and Section 404.2.5. Bevel edges at 1:2 slope, aligning 
lower edge of bevel with adjacent floor finish. Limit height of bevel to 1/2-inch or 
less, and finish bevel to match face of threshold. 

E. Tile Accessories: Soap holder without handle shall be ceramic tile surface 
mounted with draining dish as selected. 

F. Factory Blending: For tile exhibiting color variations within the ranges selected 
during sample submittals, blend tile in factory and package accordingly so that 
tile units taken from one package show the same range in colors as those taken 
from other packages and match accepted samples. 

YOUTH CHALLENGE ACADEMY (YCA) 
BUILDING 621 RENOVATION - PHASE 2 	 Ceramic Tile 
KEAUKAHA MILITARY RESERVATION, HILO, HAWAII 	 09310 - 2 



2.02 WATERPROOF MEMBRANES 
A. Floor Waterproofing: Laticrete Hydroban or accepted equivalent. 

PART 3 - EXECUTION 

3.01 EXAMINATION 
A. Examine substrates and areas where waterproofing and tile will be installed for 

compliance with requirements for installation tolerances and other conditions 
affecting performance of installed tile. 
1. Verify that substrates for installing waterproofing and setting tile are firm, dry, 

clean, and free from oil or waxy films and curing compounds. 

2. Verify that installation of grounds, anchors, recessed frames, electrical and 
mechanical units of work, and similar items located in or behind tile has been 
completed before installing tile. 

B. Report unsatisfactory conditions to the Contractor for corrective measures; send 
copy of report to the Project Manager. Do not proceed with installation until 
unsatisfactory conditions have been corrected. Proceeding with tile work will 
imply acceptance of the substrate condition by the ceramic tile contractor. Wall 
substrate must be plumb to within tolerances specified in SECTION 09250 - 
GYPSUM WALLBOARD and in complete alignment. 

C. Do not proceed with floor tile work until waterproofing has been installed and 
tested. 

3.02 INSTALLATION, GENERAL 
A. ANSI Tile Installation Standard: Comply with parts of ANSI 108 series of tile 

installation standards included under "American National Standard Specifications 
for the Installation of Ceramic Tile" that apply to type of setting and grouting 
materials and methods indicated. 

B. TCNA Installation Guidelines: TCNA "Handbook for Ceramic, Glass, and Stone 
Tile Installation"; comply with TCNA installation methods indicated. 

C. Extend tile work into recesses and under or behind equipment and fixtures to 
form a complete covering without interruptions except as otherwise shown. 
Terminate work neatly at obstructions, edges, and corners without disrupting 
pattern or joint alignments. 

D. Accurately form intersections and returns. Perform cutting and drilling of tile 
without marring visible surfaces. Carefully grind cut edges of tile abutting trim, 
finish, or built-in items for straight aligned joints. Fit tile closely to electrical 
outlets, piping, fixtures, and other penetrations so that plates, collars, or covers 
overlap tile. 
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E. Jointing Pattern: Unless otherwise shown, lay tile in grid pattern. Align joints 
when adjoining tiles on floor, base, walls, and trim are same size. Lay out tile 
work and center tile fields in both directions in each space or on each wall area. 
Adjust to minimize tile cutting. Provide uniform joint widths unless otherwise 
shown. For tile mounted in sheets, make joints between tile sheets same width 
as joints within tile sheets so that extent of each sheet is not apparent in finished 
work. 

F. Expansion Joints: Locate expansion joints and other sealant-filled joints, 
including control, contraction, and isolation joints, where indicated during 
installation of setting materials, mortar beds, and tile. Do not saw cut joints after 
installation of tiles. Locate joints in tile surfaces directly above joints in concrete 
substrates. Expansion joints shall conform to TCNA Installation Method EJ171. 

G. Grout: Grouts shall comply with ANSI A108.10. Epoxy grout shall conform with 
ANSI A108.6. 

H. Allow tiles to set a minimum of 48 hours prior to grouting. The grout shall be 
forced into the joints to the full depth. Take special care not to scratch glazed 
tile during this operation. Remove surplus grout before it has hardened and 
leave the face of the tile clean. Keep expansion and control joints free of grout. 

I. Sound tiles after setting to ensure proper bonding. Hollow sounding tiles shall be 
replaced. 

J. Curing Floors: Apply reinforced kraft paper over floor as soon as pointing or 
grouting is completed. Lap the paper not less than 6-inches and leave in place 
for 3 full days. Cure in accordance with applicable ANSI installation procedure. 

K. Waterproof Membrane: Install waterproof membrane as recommended by the 
manufacturer at slabs and surfaces as indicated or scheduled by TCNA 
installation method. 

3.03 FLOOR INSTALLATION METHODS 
A. Install types of tile to comply with requirements indicated below for setting bed 

methods, TCNA installation methods related to types of subfloor construction, 
and grout types: 
1. Portland Cement Mortar Bed: ANSI Al 08.1 B or C (Thickset). 

a. Bond Coat: Portland cement paste or dust coat on plastic bed or thin-set 
Latex-Portland cement mortar on cured bed, ANSI Al 08.5, at 
Contractor's option. 

b. Concrete Slab at Grade: TCNA Installation Method F112 and TCNA 
Installation Method F122 where waterproof membrane is required. 

c. Shower Receptors: TCNA Installation Method B415. 

2. Grout: Epoxy. 
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B. Marble Thresholds: Install marble thresholds at locations indicated; set in same 
type of setting bed as abutting field tile unless otherwise indicated. Threshold 
installation shall comply with ADAAG Section 404.2.5. Clean as recommended 
by the manufacturer. 

3.04 WALL TILE INSTALLATION METHODS 
A. Install types of tile designated for wall application to comply with requirements 

indicated below for setting-bed methods, TCNA installation methods related to 
subsurface wall conditions, and grout types: 
1. Latex-Portland Cement Mortar: ANSI Al 08.5. 

a. Tile Backer Board: TCNA Installation Method W245. 

b. Cement Backer Board: TCNA Installation Method W244C. 

2. Grout: Epoxy. 

3.05 CLEANING AND PROTECTION 
A. Cleaning: Upon completion of placement and grouting, clean all tile surfaces so 

they are free of foreign matter. 
1. Remove grout residue from tile as soon as possible. Clean in accordance 

with applicable ANSI installation procedure. 

2. Unglazed tile may be cleaned with acid solutions only when permitted by tile 
and grout manufacturer's printed instructions, but no sooner than 14 days 
after installation. Protect metal surfaces, cast iron, and vitreous plumbing 
fixtures from effects of acid cleaning. Flush surface with clean water before 
and after cleaning. 

3. Remove temporary protective coating by method recommended by coating 
manufacturer that is acceptable to tile and grout manufacturer. Trap and 
remove coating to prevent it from clogging drains. 

B. Finished Tile Work: Leave finished installation clean and free of cracked, 
chipped, broken, unbonded, and otherwise defective tile work. 

C. Provide final protection and maintain conditions in a manner acceptable to 
manufacturer and installer that ensures that tile is without damage or 
deterioration at time of project acceptance. 
1. When recommended by tile manufacturer, apply a protective coat of neutral 

protective cleaner to completed tile walls and floors. Protect installed tile 
work with kraft paper or other heavy covering during construction period to 
prevent staining, damage, and wear. 

2. Prohibit foot and wheel traffic from tiled floors for at least 7 days after 
grouting is completed. 

3. Protect tiled corners and external angles with board corner strips in areas 
used as passageways by workers. 
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D. Before final inspection, remove protective coverings and rinse neutral cleaner 
from tile surfaces. 

END OF SECTION 
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SECTION 09651 - RESILIENT BASE 

PART I - GENERAL 

1.01 SUMMARY 
A. Provide resilient base where scheduled and as specified herein. 

1.02 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Manufacturer's Data: Submit manufacturer's product data for base and 
adhesive, including installation instructions. 

C. Samples: Submit 4 samples of bases shall be submitted to the Project Manager 
for color selection. 

D. Material Safety Data Sheets (MSDS): Submit MSDS for each product. 

1.03 DELIVERY, STORAGE, AND HANDLING 
A. Materials shall be delivered to the jobsite in original unopened containers marked 

with grade and manufacturer's brand name. Handle and store materials carefully 
in accordance with manufacturer's instructions. 

PART 2 - PRODUCTS 

2.01 MATERIALS 
A. Resilient Wall Base: Resilient base shall conform to ASTM F 1861, "Resilient 

Wall Base", Type TS or TP, rubber, Group 1 or 2, 4-inch high, top-set type, 
1/8-inch thick, with a smooth exposed surface and textured bonding surface on 
its unexposed face. Provide Style B, cove type. Provide preformed outside 
corners. The rubber material shall be free from offensive odor and its color shall 
be uniform throughout the thickness of the base. Base shall be equivalent to 
Burke Mercer Flooring Products Cove Base, Johnsonite, Roppe, Mannington, 
Azrock, Armstrong, Tarkett, or accepted equivalent. 

B. Adhesives: Base adhesive shall be water-based, rubber-resin formula, as 
recommended by the manufacturer for the specific materials used. Material shall 
be beige or white, solvent free with zero VOC content, low odor, no ammonia, 
and non-flammable in wet state. Do not use adhesive not intended for its 
purpose. Provide material equivalent to Henry 595 White Acrylic Cove Base 
Adhesive, Acrylic Latex Bright White Color or accepted equivalent. VOC content 
of adhesives shall be less than the current VOC content limits of the South Coast 
Air Quality Management District Rule 1168, "Adhesive and Sealant Application". 
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PART 3 - EXECUTION 

3.01 INSTALLATION OF MATERIALS 
A. Resilient base shall continue behind removable and/or portable cabinets, cases, 

etc. Installation shall not begin until the work of other trades, including painting, 
has been completed. 

B. All work shall be done by experienced tradesmen in strict accordance with 
recommended specifications of the respective manufacturer. Where not 
contrary to manufacturer's recommendations, adhesive shall be applied with a 
notched trowel in a thin and even coat. 

C. Resilient base shall be applied onto thoroughly-dried walls with cove base 
adhesive only. Because of the thermoplastic character of base, care shall be 
taken not to stretch it during installation since it will shrink and leave a gap at 
joints. The top and bottom edges shall be in firm contact with the wall and floor. 
Pre-molded interior and exterior corners shall be used unless otherwise 
accepted by the Project Manager. If corners are formed on the job, the wrap 
around from the corner shall be not less than 12-inches long. Otherwise, the 
resilient base shall be continuous around the corners. On masonry and similar 
irregular substrates, fill voids along top edge of resilient base with manufacturer's 
recommended adhesive filler material. 

3.02 CLEANING AND PROTECTION 
A. Spots of adhesive shall be removed immediately as work progresses. 

Contractor shall be responsible for protecting the resilient bases until acceptance 
of the project. Clean bases, but do not polish them. 

END OF SECTION 
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SECTION 09900 - PAINTING 

PART I - GENERAL 

1.01 SUMMARY 
A. The work includes painting and finishing of exterior and interior items and 

surfaces throughout the project, whether scheduled or not, except as otherwise 
indicated. Painting shall include new work and existing new surfaces made bare 
or damaged during construction and existing surfaces as scheduled. Surface 
preparation, priming, and coats of paint specified are in addition to shop-priming 
and surface treatment specified under other sections of the work and is included 
in this Section. 

B. The work includes field painting of exposed bare and covered pipes and conduits 
(including color coding), and of hangers, exposed steel and iron work, and 
primed metal surfaces of equipment installed under the electrical work, such as 
junction boxes, raceways, and cabinets, except as otherwise indicated. 

C. "Paint" as used herein means all coating systems materials, including primers, 
enamels, seaters, stain, varnish, and fillers, and other applied materials whether 
used as prime, intermediate, or finish coats, except as specifically noted herein. 

D. Paint all exposed surfaces whether or not colors are designated in "schedules". 
Where items or surfaces are not specifically mentioned, paint these the same as 
adjacent similar materials or areas. If color or finish is not designated, the 
Project Manager will select these from standard colors available for the materials 
systems specified. 

E. Related Work Specified Elsewhere: 
1. Floor sealer is provided under SECTION 07191 - CONCRETE SEALER. 

2. Lead-based paint control measures are specified in SECTION 13282- LEAD 
AND ARSENIC IN CONSTRUCTION. 

1.02 PAINTING NOT INCLUDED 
A. The following categories of work are not included as part of the field-applied 

finish work, or are included in other sections of these specifications. 
1. Shop Priming: Unless otherwise specified, shop priming of ferrous metal 

items is included under the various sections for miscellaneous metal, hollow 
metal work, and similar items. Also, for fabricated components such as 
shop-fabricated or factory-built mechanical and electrical equipment or 
accessories. 

2. Mechanical and Electrical Work: The prime coat for mechanical and 
electrical work is specified in DIVISION 15- MECHANICAL and DIVISION 16 
- ELECTRICAL, respectively. Finish coats are as specified herein. 
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3. Pie-Finished Items: Unless otherwise indicated, do not include painting 
when factory-finishing or installer finishing is specified for such items as (but 
not limited to) solid phenolic, plastic laminate, acoustic materials, high 
performance organic coated metal, and finished mechanical and electrical 
equipment, including light fixtures, switchgear, and distribution cabinets. 

4. Concealed Surfaces (Present and Future): Unless otherwise indicated, 
painting is not required on surfaces such as walls or ceilings in concealed 
areas and generally inaccessible areas, furred areas, and pipe spaces. 

5. Finished Metal Surfaces: Metal surfaces of anodized aluminum, stainless 
steel, chromium plate, copper, and similar finished materials will not require 
finish painting, unless otherwise indicated. 

6. Labels: Do not paint over any code-required labels, such as Underwriters' 
Laboratories, or any equipment identification, performance rating, name, or 
nomenclature plates. 

1.03 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Schedule of Finishes: Submit sets of the proposed painting finish schedule to 
the Project Manager for acceptance. The schedule shall indicate the wet film 
thickness (mils) at which the proposed paints/coatings will be applied that are 
necessary to achieve the final dry film thickness indicated on the Schedule of 
Finishes under item entitled "SCHEDULE OF FINISHES" hereinbelow. 

C. Color Samples: Submit the following to the Project Manager for acceptance. 
1. Four sets of each color finish sample. 

2. After the color finish sample has been accepted, one set of color finish 
samples painted onto 8-1/2 inch x 11-inch cardboard shall be submitted. The 
cardboard shall be divided into three horizontal strips and painted as follows: 
a. Prime 3 strips. 

b. First coat bottom 2 strips. 

c. Second coat bottom strip. 

D. Schedule of Operations: Before work on the project is commenced, submit 
complete sets of a work schedule showing Contractor's sequence of operations 
and dates. 

E. Warranty: Submit warranty as stipulated in item entitled "WARRANTY" 
hereinbelow. 

F. Certifications: Submit copies of asbestos-free, lead-free, zinc-chromate-free, 
strontium-chromate-free, cadmium-free, and mercury free paint certificates. 
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G. Manufacturer's Product Data Sheets: Submit copies of the Manufacturer's 
Product Data Sheets for the primers, paints, coatings, solvents, sealing and 
patching materials, sealants and caulking, and other materials being used. Data 
sheets shall indicate thinning and mixing instructions, required film thickness 
(mil) and application instructions. 

H. Manufacturer's Material Safety Data Sheets (MSDS): Submit copies of the 
Manufacturer's Material Safety Data Sheets for coatings, solvents, and other 
hazardous materials. 

I. Receipt of Delivery: Submit copies of the receipt signed by the user's 
representative, attesting to delivery of extra paint as required under paragraph 
entitled "Extra Paint" hereinbelow. 

J. Comprehensive Spray Plan: Where the Contractor proposes to employ airless 
spraying, submit a Comprehensive Spray Plan, including the following 
information for acceptance: 
1. Documentation that the individual spray applicator(s) on the project have 

completed an accepted "Spray Applicator Certification Program". 

2. The overspray protection methods proposed. 

3. The spray application instructions and recommendations of the paint 
manufacturer he proposes to use. 

K. Certificate of Public Liability and Property Damage Insurance 

1.04 ANALYZING AND TESTING 
A. All paints and their applied thickness shall be subject to testing whenever the 

Project Manager deems necessary to determine conformation to the 
requirements of these specifications. Should testing by a laboratory be required, 
the laboratory shall be selected by the Project Manager and the cost of testing 
shall be borne by the Contractor. However, should test results show that the 
paint is in compliance with this specifications, the cost will be borne by the State. 

B. All rejected material shall be removed from the job site immediately. Surfaces 
painted with the rejected material shall be redone at no additional cost to the 
State. 

C. Where the required paint thickness is deficient, the affected surface(s) shall be 
recoated as necessary to provide the required paint thickness at no additional 
cost to the State. 
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1.05 QUALITY ASSURANCE 
A. Painting Terminology: Refer to ASTM D 16, "Standard Terminology for Paint, 

Related Coatings, Materials, and Applications". 

B. Gloss/Sheen Levels: ASTM D 523, "Specular Gloss", as follows: 

Description Units 	60 degrees Units 	85 degrees 

Matte or Flat 0to5 lOmax 
Velvet 0 to 10 10 to 35 
Eggshell 10to25 10to35 
Satin 20 to 35 35 min  
Semi-Gloss 35 to 70 
Gloss 70 to 85 
High Gloss more than 85 

C. Where the Contractor proposes to employ airless spraying, the applicator(s) 
shall have completed an accepted "Spray Applicator Certification Program" 
conducted by the Painting Industry of Hawaii. 

D. As a minimum, the certification shall include material and equipment selection, 
use and maintenance, hands-on application, and safety training. 

1.06 WARRANTY 
A. The Contractor shall warrant that the work performed under this Section 

conforms to the contract requirements and is free of any defect in the materials 
used and workmanship performed by the Contractor. Such warranty shall 
continue for a period of 2 years from the project acceptance date and the 
Contractor shall remedy any such defect which is discovered during that period 
at no cost to the State. 

B. The State will notify the Contractor in writing within a reasonable time after 
discovery of any failure or defect. 

C. Should the Contractor fail to remedy any failure or defect described in Paragraph 
A above within 10 working days after receipt of notice thereof, the State shall 
have the right to repair or otherwise remedy such failure or defect and charge 
the Contractor for the cost of same. 

1.07 SPECIAL REQUIREMENTS 
A. Codes: The Contractor shall comply with the State OSHL (Occupational Safety 

and Health Law) and all pollution control regulations of the State Department of 
Health. 

B. Safety methods used during coating application shall comply with SSPC-PA 
Guide 3. 
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C. Protection: 
1. Persons: 

a. The Contractor shall take all necessary precautions to protect public 
pedestrians, including tenants from injury. 

b. The Contractor shall provide, erect, and maintain safety barricades 
around scaffolds, hoists, and wherever Contractor's operation create 
hazardous conditions in order to properly protect the public and workmen. 

2. Completed Work: The Contractor shall provide all necessary protection for 
wet paint surfaces. 

3. Protective Covering: The Contractor shall provide and install protective 
covering over equipment, floor, and other areas that are not scheduled for 
treatment. Protective covering shall be clean, sanitary drop cloth or plastic 
sheets. Paint applied to surfaces not scheduled for treatment shall be 
completely removed and surfaces shall be returned to original condition. 
Where paint application will be performed by use of airless spraying, the 
Contractor shall ensure that protective enclosures are erected to prevent the 
escape of overspray from the work area. 

4. Safeguarding of Property: The Contractor shall take whatever steps may be 
necessary to safeguard his work and also the property of the State and other 
individuals in the vicinity of the work area during the execution of this 
Contract. Contractor shall be responsible for and make good on any and all 
damages and for losses to work or property caused by his or his employee's 
negligence. Where the damaged property cannot be cleaned and restored to 
its original condition (i.e. prior to being damaged) it shall be replaced with a 
new product of equal quality. No proration or use of "used" products will be 
permitted. 
a. The Contractor shall assume that cars will not be temporarily relocated 

from parking areas during spray painting work. 

b. Paint overspray shall not carry more than 5 linear feet beyond the 
building eave line nor within 10 linear feet of pedestrians or property and 
surfaces not scheduled to be painted. Spray painting shall immediately 
cease when overspray carries beyond these specified limits and will not 
continue until protective barriers are erected to properly contain the 
overspray and damages caused by the overspray have been corrected. 

c. The Contractor shall be assessed $500.00 for each incidence of property 
or personal damage caused by overspray until such time that a 
satisfactory settlement has been agreed upon by the damaged party and 
corrective action has been completed. All corrective action shall be 
settled within 24 hours from the time the damage is discovered. Should 
the Contractor fail to take corrective action in a timely and expeditious 
manner, the Project Manager will contact the Contractor's Insurance 
company to seek resolution on the matter. 
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d. The Project Manager will withhold payment due the Contractor until 
damages have been corrected or damage claims resolved. The amount 
of payment withheld shall be equal to a minimum of $2,000.00 plus the 
estimated cost of corrective action as determined by the Project 
Manager. 

5. Fire Safety: The Contractor shall direct his employees not to smoke in the 
vicinity and to exercise precautions against fire at all times. Waste rags, 
plastic (polyester sheets), empty cans, etc., shall be removed from the site at 
the end of each day. 

D. Right of Rejection: The Project Manager will have the right to reject all work 
which is not in compliance with the plans and specifications. Rejected work will 
be redone at no additional cost to the State. In addition, the Project Manager will 
have the right to require the immediate removal of any paint applicator who 
demonstrates negligence, lack of competence or repeated non-compliance with 
the contract requirements. 

E. Sequence of Operations: The sequence of operations shall divide the surfaces 
into work areas and present a schedule for: 
1. Surface preparation and spot prime. 

2. Prime coat. 

3. First finish coat. 

4. Second finish coat. 

F. Inspection and Acceptance: The Contractor shall obtain written acceptance from 
the Project Manager upon completion of each phase of work (phases of work 
are: surface preparation and spot prime; prime; first finish coat; second finish 
coat) before proceeding into the next phase of work. The Contractor shall give 
the Project Manager one day (24 hours minimum) advance notice of completion 
of any phase of work for a work area only when he deviates from the previously 
submitted work schedule. The Contractor shall provide necessary access to 
areas to be inspected. Failure to obtain acceptance of any phase of work for a 
work area may result in redoing the operation at no cost to the State. 

G. Sample Panels: Prior to commencing with the work, the Contractor shall prepare 
a sample panel(s) of approximately 10 square feet indicative of the specified 
surface preparation and required number of paint coats to be applied for 
acceptance by the Project Manager. The intent of this requirement is to ensure 
adequate coverage/thickness and/or hiding value of the paint and proper hue. 
The location where the sample panel(s) is to be prepared will be selected by the 
Project Manager. 
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H. Ventilation of Interior Spaces Following Painting: Following the completion of 
interior painting and prior to final acceptance, the interior spaces shall be 
ventilated and allowed to "air-out" to remove paint odors such that no odors exist 
at State's occupancy date. Where necessary and as deemed by the Project 
Manager, the Contractor shall provide fans to mechanically ventilate the 
space(s). 

I. Tinted Primers: Provide tinted primers for dark tone finish paints, when 
repainting color changes require primer, or as recommended by the 
manufacturer to achieve final color of manufacturer's paint chip sample. 

1.08 DELIVERY, STORAGE, AND HANDLING 
A. Deliver paint materials to the job site in original unopened containers with original 

labels intact. 

B. No paint material, empty cans and paint brushes and rollers, drop cloths and 
rags, may be stored in buildings, but shall be stored in separate storage facilities 
away from the buildings. Receiving, opening, and mixing of painting materials 
shall be done in this area. 

C. The Contractor may furnish a job site storage facility. Such facility shall comply 
with requirements of the local Fire Department. The storage area shall be kept 
clean and facility shall be locked when not in use or when no visual supervision 
is possible. 

D. Ensure the safe storage and use of paint materials and the safe storage or 
disposal of waste, at the end of each work day. 

E. Handle manufactured materials as recommended by the manufacturer. 

PART 2 - PRODUCTS 

2.01 MATERIALS 
A. Asbestos Prohibition: All paint shall be asbestos-free. 

B. Lead Prohibition: All paint shall be lead-free. 

C. Mercury Prohibition: All paint shall be mercury-free. 

D. Chromate Prohibition: All paint shall be free of zinc-chromate and/or strontium-
chromate. 

E. Cadmium Prohibition: All paint shall be cadmium-free. 

F. Material shall be equal in quality to that specified under the Schedule of Finishes 
and any given finish shall be as labeled by one manufacturer. 
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G. All materials shall be delivered to the job site in undamaged original containers 
bearing the manufacturer's label and shall be stored in such a manner as to 
prevent damage. All rejected materials shall be removed from the job site 
immediately. 

H. Paints shall be as manufactured by Ace, Benjamin Moore, Cabot's, Carboline, 
Dupont, Dutch Boy, Fine Line Paint Corp., Henkel, Devoe, Devoe Coatings, 
Glidden, Glidden Professional, Martin Senour, General Polymers, Olympic Stain, 
Pervo, PPG Protective & Marine Coatings, Pittsburg, Porter Intl., Pratt & 
Lambert, Rust-Oleum, Sherwin-Williams, Smiland (Styletone), Spectra-Tone, 
Thoro Systems, Tnemec, United Paint and Coatings, or accepted equivalent. 

1. Thinning of paint shall be done using material recommended by the 
manufacturer. Mix proprietary products according to manufacturer's printed 
specifications. Compound thinner, mineral oil, kerosene, refined linseed oil, or 
gasoline shall not be used for thinning. 

J. Except for metal primers, all paint shall contain maximum amount of mildewcide 
per gallon of paint permitted by the mildewcide manufacturer without adversely 
affecting the quality of the paint. 

K. The supplier shall submit a signed certificate indicating the amounts of 
mildewcide added by both the paint manufacturer and the paint supplier. 
Mercurial fungicide shall not be used. 

2.02 SCHEDULE OF FINISHES 
A. The Schedule of Finishes is made for the convenience of the Contractor and 

indicates the types and quality of finishes to be applied to the surfaces. Refer to 
Finish Schedule for symbols indicating location for various finishes. Provide 
additional systems for surfaces to be painted not listed hereinafter. 

B. All paints unless otherwise noted, are the products of Benjamin Moore and are 
so named to establish desired quality and standard of materials. Painting 
materials, equal to those mentioned by trade name under the various treatments 
may be used, provided they meet with the acceptance of the Project Manager. 

C. Treatments shall be applied on exposed surfaces of designated materials, in 
conformity with instructions of the paint product used. 
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D. Exterior Painting: Spread rates are approximate. 
1. Concrete Masonry: Touch-up. 

Prime Coat: 	N068 Super Spec Masonry Interior/Exterior Acrylic 
High Build Masonry Primer 
1.2 mils OFT @ 425 sf/gal 

Filler Coat 
(New CMU): 	206 Super Spec Masonry Interior/Exterior Hi-Build 

Block Filler 
8.5 mils DFT @ 100 sf/gal 

2nd and 
3rd Coats: 	N448 Ultra Spec Ext Satin Finish 

1.5 mils OFT @ 403 sf/gal/coat 

2. Typical Coating System for Steel: Follow SSPC-SP-1 for solvent cleaning, 
for maximum protection follow SSPC-SP-1 0 near white metal blast. 

Minimum Time Maximum Time 
Producer 	Coat Products DFT (mils) 	to Recoat 	to Recoat 

Corotech 	1st 	V175* 	1.5-2.1 	2 hours 	2 weeks exterior 
3 months interior 

Corotech 2nd V150 2.2-2.8 8 hours 4 weeks 

Corotech 3rd V500 2.3-3.3 8 hours 3 days 

* for galvanized surfaces 

3. Wood: Wood fascia board replacement, where occurs. 

Prime Coat: 	NO23 Fresh Start Multi-Purpose Latex Primer 
1.2 mils OFT @ 425 sf/gal 

2nd and 
3rd Coats: 	N448 Ultra Spec Ext Satin Finish 

1.5 mils DFT @ 403 sf/gal/coat 

4. Exterior Soffit Board: Touch-up for areas disturbed by fascia board 
replacement. 

Prime Coat: 	NO23 Fresh Start Multi-Purpose Latex Primer 
1.2 mils OFT @ 425 sf/gal 

2nd and 
3rd Coats: 	N448 Ultra Spec Ext Satin Finish 

1.5 mils OFT @ 403 sf/gal/coat 
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E. Interior Paints: Use low VOC/low odor paint to maximum extent possible. 
Spread rates are approximate. 
1. Gypsum Wallboard: 

Prime Coat: 	N372 Eco Spec WB Interior Latex Primer 
1.2 mils OFT @ 577 sf/gal 

2nd and 
3rd Coats: 	N376 Eco Spec WB Interior Latex Semi-Gloss Finish 

1.5 mils DFT @ 428 sf/gal/coat 

2. Exposed Concrete Masonry: 

Prime Coat: 	N068 Super Spec Masonry Interior/Exterior Acrylic 
High Build Masonry Primer 
1.2 mils OFT @ 425 sf/gal 

Filler Coat 
(New CMU): 	206 Super Spec Masonry Interior/Exterior Hi-Build 

Block Filler 
8.5 mils DFT @ 100 sf/gal 

2nd and 
3rd Coats: 	N376 Eco Spec WB Interior Latex Semi-Gloss Finish 

1.5 mils OFT @ 428 sf/gal/coat 

3. Galvanized Metal: 

Prime Coat: 	PO4 Super Spec HP Acrylic Metal Primer 
1.7 mils OFT @ 406 sf/gal 

or 
Bulls Eye 1-2-3 Water-Base Primer for All Surfaces 
1.5 mils OFT @364 sf/gal 

2nd and 
3rd Coats: 	N376 Eco Spec WB Interior Latex Semi-Gloss Finish 

1.5 mils OFT @ 428 sf/gal/coat 

4. Wood Surfaces for Paint: 

Prime Coat: 	N372 Eco Spec WB Interior Latex Primer 
1.2 mils OFT @ 577 sf/gal 

2nd and 
3rd Coats: 	N376 Eco Spec WB Interior Latex Semi-Gloss Finish 

1.5 mils OFT @ 428 sf/gal/coat 
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2.03 COMPATIBILITY OF PAINTING SYSTEMS AND SUBSTRATES 
A. The Contractor shall ensure that painting systems specified are compatible with 

existing painted surfaces. Alkyd paints shall not be applied over existing latex 
coating. Alkyd paints shall not be used over cementitious surfaces. Latex paints 
shall not be applied directly over alkyd paints without proper conditioner and 
accepted by the Project Manager. 

B. Field Tests for Alkyd or Latex Paints: The Contractor shall perform the following 
field tests for compatibility of substrates to new paint systems prior to ordering 
paint: 
1. Latex films will dissolve when wiped with rubbing alcohol; alkyd films will not. 

2. When sanded, latex films will "clog" sandpaper; alkyd films will sand clean. 

3. Alkyds will soften after applying a 10 percent solution of Drano in water; latex 
films will not soften. 

4. Alkyds will burn when exposed to a flame; latex film will not burn 

5. Paints which do not respond to two or more of these tests are probably 
epoxy, urethane, or other type of coating. 

6. Provide a packaged swab test in accordance with the package directions. 

7. Existing paint identified or suspect of having lead-containing paint shall be 
tested in a manner that does not produce airborne or uncontrolled lead 
debris. 

C. Should there be any discrepancies between the specified Schedule of Finishes 
and the existing paint systems, the Contractor shall notify the Project Manager in 
writing of any incompatible systems specified and submit a revised Schedule of 
Finishes for acceptance when necessary. With the acceptance of the revised 
Schedule of Finishes, the Contractor shall make any corrections and/or revisions 
necessary to resolve the discrepancies and/or inconsistencies. The Contractor 
shall not proceed with any painting systems that are incompatible, although 
specified otherwise, until all incompatible conditions detrimental for the proper 
application and performance of the painting systems have been corrected. The 
failures due to the application of the incompatible paint systems shall be 
corrected at no additional cost to the State. Proceeding with the work shall imply 
acceptance of the specified Schedule of Finishes and the compatibility with the 
existing painted surfaces by the Contractor. 

PART 3 - EXECUTION 

3.01 SURFACE PREPARATION 
A. General: 

1. Surface preparation shall be in accordance with the Painting and Decorating 
Contractors of America, "Architectural Specification Manual", methods are 
applicable to all substrates. 
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2. Scrub surfaces with stiff nylon bristle brush and T.S.P. solution at rate of 3/4 
cup T.S.P. per gallon of warm water to remove accumulated film of wax, oil, 
grease, smoke, dust, dirt, chalky, or other foreign matter which would impair 
bond or bleeding through new finish. Thoroughly sponge wipe surfaces with 
clean water. Allow surfaces to thoroughly dry before priming, painting, 
calking, or sealing. 
a. Following sponge wiping, the surfaces shall be allowed to dry for a 

minimum of 24 hours. 

b. Wood surfaces shall have a maximum moisture content of 12 percent 
when measured with an electronic moisture meter. 

3. Cracks and openings found at joints and where different materials abut each 
other (e.g. CMU/concrete, CMU or concrete/wood, etc.) shall be sealed with 
a caulking compound compatible with the substrate and primer/paint. The 
caulking shall be applied and allowed to set in accordance with the 
manufacturer's recommendations and instructions. 

4. Mildew Removal: Remove all mildew and sterilize the surface to be painted 
using one of the following methods: 

Apply a treatment solution composed of the following ingredients and in 
the noted proportions to the affected surface using a sponge of low-
pressure sprayer: 

2/3 cup TSP (Trisodium Phosphate) 
1 quart household bleach 
3 quarts warm water 

Note: Household bleach shall not be mixed with ammonia or any 
detergents or cleaners containing ammonia as this will create a 
poisonous gas. 

Scrub the surface as necessary to completely remove the mildew. 

or, 

Apply a commercial mildew treatment solution such as Purex, Jomax 
Remover or equal in strict accordance with the manufacturer's 
recommendations and instructions. 

Following treatment, the surface shall be cleaned with potable water and 
allowed to thoroughly dry before priming, painting or the applying of 
sealing and caulking compounds. 
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B. The painting contractor shall be wholly responsible for the finish of his work and 
shall not commence any part of it until surfaces are in proper condition. If 
painting contractor considers any surfaces unsuitable for proper finish of his 
work, he shall notify the Project Manager of this fact in writing and he shall not 
apply any material until the unsuitable surfaces have been made satisfactory, or 
until the Project Manager has instructed him to proceed. Major defects shall be 
restored by the proper trades. In general, follow paint manufacturer's directions 
for surface preparation for the paint to be applied. 

C. Remove all hardware, hardware accessories, machined surfaces, plates, lighting 
fixtures, and similar items in place and not to be finish-painted, or provide 
surface-applied protection prior to surface preparation and painting operations. 
Remove, if necessary, for the complete painting of the items and adjacent 
surfaces. Following completion of painting of each space or area, reinstall the 
removed items by workmen skilled in the trades involved. 

D. Puttying of nail holes, cracks, and blemishes shall be done after priming coat has 
become hard and dry and before second coat is applied. 

E. Concrete surfaces shall be wire brushed and cleaned to remove all dust and 
loose mortar. 

F. Alkalinity and Moisture Testing of Cementitious Surfaces: 
1. Prior to paint application, interior and exterior concrete and masonry 

scheduled to receive paint shall be tested to determine the alkalinity level of 
the surface. Testing shall be performed in strict accordance with the test kit 
manufacturer's instructions. 

2. Perform alkalinity and moisture content tests of surfaces to be painted. 
Cementitious surfaces shall be cured for not less than 30 days prior to 
painting, but no less than 14 days and then only if the moisture meter tests 
indicated moisture of less than 17. Make surface moisture test by use of a 
commercially available moisture meter. Do not paint over surfaces where 
moisture content exceeds that permitted in manufacturer's printed directions. 
If surfaces are found to be sufficiently alkaline to cause blistering and burning 
of finish paint, correct this condition as specified before application of paint. 
Efflorescence is caused on cementitious surfaces by moisture entering or 
contained in the substrate. Water-soluble salts are brought to the surface 
where the water evaporates, leaving a deposit of residual salts, a white, salty 
deposit. Here they carbonate and destroy the bond within the substrate 
components, causing the surface to crumble and break away. 

3. Where the alkalinity level exceeds the resistance level of the primer 
proposed for use, the surface shall be neutralized (e.g. muriatic acid wash) 
as necessary to reduce the levels to within that acceptable by the primer and 
thoroughly rinsed with clean water. 

G. Top, bottom, and side edges of doors to be finished the same as face of doors 
after they are fitted by the carpenter. 
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H. Surfaces adjacent to areas being finished shall be protected and left clean of 
paints, stains, etc. Clean drop cloths shall be used until completion of job. 

Unprimed galvanized metal shall be washed with a solution of chemical 
phosphoric metal etch and allowed to dry. 

J. Metal surfaces shall be made clean and free of any defects or condition that may 
produce unsatisfactory finish. Touch-up any chipped or abraded places on 
surfaces that have been shop coated with the proper primer. 

K. Gypsum Board Surfaces: 
1. Surface Cleaning: Surfaces shall be dry. Remove loose dirt and dust by 

brushing with a soft brush or rubbing with a dry cloth prior to application of 
the first coat material. 

2. Repair of Minor Defects: Prior to painting, repair joints, cracks, holes, 
surface irregularities, and other minor defects with patching plaster or 
spackling compound and sand smooth. 

L. Plywood and Wood Surfaces: 
1. Surface Cleaning: Surfaces shall be free from dust and other deleterious 

substances and in a condition accepted by the Project Manager prior to 
receiving paint or other finish. Do not use water to clean uncoated wood. 

2. Knots and Resinous Wood: Prior to application of paint, treat knots and 
resinous wood with an application of surface sealer. 

3. Open Joints and Other Openings: Fill with whiting putty. Sand smooth after 
putty has dried. 

4. Checking: Where checking of the wood is present, sand the surface, wipe, 
and apply a coat of pigmented orange shellac. Allow to dry before paint is 
applied. 

M. PVC Trims and Accessories: Paint to match adjoining surfaces unless 
specifically indicated to remain unpainted. 

3.02 PAINT APPLICATION 
A. General: 

1. Apply coating materials in accordance with SSPC-PA 1. SSPC-PA 1 
methods are applicable to all substrates, except as modified herein. 
Thoroughly work coating materials into joints, crevices, and open spaces. 
Touch-up damaged coatings before applying subsequent coats. 

2. Work shall be done in a workmanlike manner by skilled and experienced 
mechanics and shall conform to the best painting practices. 
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3. Materials shall be applied in accordance with the manufacturer's 
specifications and the finished surfaces shall be free from runs, sags, drips, 
ridges, waves, laps, streaks, brush marks, and variations in color, texture, 
and finish (glossy or dull). The coverage shall be complete and each coat 
shall be so applied as to produce a film of uniform thickness. No paint, 
varnish or enamel shall be applied until the preceding coat is thoroughly dry 
and acceptance. 

4. No exterior painting of unprotected surfaces shall be done in rainy, damp 
weather. Coats shall be applied only to surfaces that are thoroughly dry. 

5. Interior areas shall be broom clean and dust free before and during the 
application of coating material. 

6. Mixing shall be done outside the building. 

B. Application: 
1. Paint application shall be by brush, roller, airless spray painting or 

combination thereof or as required by manufacturer. 

2. Where airless spraying is provided, a nozzle of the proper size in accordance 
with the paint manufacturer's recommendations to properly apply the paint 
shall be used. 

3. Spray painting method shall be used only under accepted conditions. 
Spraying shall be done only when there is no wind, or under very low wind 
velocity. When wind velocity increases, all spraying operation shall be 
stopped. Before start of spraying, all surfaces that do not require painting 
shall be completely masked and protected. Adequate drop cloths shall be 
provided over floors, adjacent sidewalks, and over all cars parked nearby that 
may be stained or damaged from the spray work. 

4. Drying Time: Allow time between coats, as recommended by the coating 
manufacturer, to permit thorough drying. Provide each coat in specified 
condition to receive the next coat. 

5. Primers and Intermediate Coats: Do not allow primers or intermediate coats 
to dry more than 30 days, or longer than recommended by the manufacturer, 
before applying subsequent coats. Follow manufacturer's recommendations 
for surface preparation if primers or intermediate coats are allowed to dry 
longer than recommended by manufacturers of subsequent coatings. Each 
coat shall cover the surface of the preceding coat or surface completely, and 
there shall be a visually perceptible difference in shades of successive coats. 

6. Finished Surfaces: Provide finished surfaces free from runs, drops, ridges, 
waves, laps, brush marks, and variations in selected colors. 

C. Colors: Each coat shall be tinted a different shade from the preceding coat. 
Colors shall be in accordance with the color schedule on the drawings or as 
selected by the Project Manager. 
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D. Finish Film Thickness: Apply primer, intermediate, and finish coats to not less 
than maximum dry film or wet film thickness recommended by the manufacturer, 
for each coat in accordance with the manufacturer's product data 
recommendations. Verify mil thickness by use of a suitable wet film gauge. Use 
a Tooke or other dry film gauge to test for total dry film thickness. 

3.03 MECHANICAL AND ELECTRICAL WORK 
A. Paint visible surfaces of ductwork or plenum spaces, and interior surfaces visible 

through grilles. 

B. Paint shop primed metal surfaces of mechanical and electrical equipment with 
two finish coats of paint to match adjoining wall or ceiling surfaces. Prime 
unprimed bare metal surfaces with specified prime coat. 

C. Stencil all exposed piping with painted black letters indicating the service and 
with an arrow indicating the direction of flow. Stencil where pipes enter and 
leave each area and at not over 30-foot intervals within an area. Width of color 
band, size of legend letters, and position of legend shall conform to the 
requirements of ASME Al 3.1, "Scheme for the Identification of Piping Systems". 

3.04 MISCELLANEOUS 
A. Installation of Removed Items: After completion of final paint coat, removed 

items shall be reinstalled. 

B. At the completion of other trades, touch up damaged surfaces. 

C. Extra Paint: The Contractor shall provide extra paint in each of the different 
colors of exterior and interior paint and stain used for walls, eaves, and ceilings 
to the Facility Manager upon completion of the project. The paint shall be in 
unopened one gallon cans and shall be in the quantities listed below: 
1. Paint used over large areas, such as the exterior of the building and in 

several rooms - 5 gallons of each color. 

2. Paint used in single room areas and in small areas, such as toilets and doors 
- 1 gallon of each color. 

3.05 CLEAN UP 
A. During the progress of the work, all debris, empty crates, waste, drippings, etc., 

shall be removed by the Contractor and the grounds about the areas to be 
painted shall be left clean and orderly at the end of each work day. 

B. Upon completion of the work, staging, scaffolding, containers, and all other 
debris shall be removed from the site. All paint, shellac, oil or stains splashed or 
spilled upon adjacent surfaces not requiring treatment (hardware, fixture, floor) 
shall be removed and the entire job left clean and acceptable. 

END OF SECTION 
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DIVISION 10 - SPECIALTIES 

SECTION 10200 - METAL WALL LOUVERS 

PART I - GENERAL 

1.01 SUMMARY 
A. Provide wall louvers where scheduled and as specified herein. 

1.02 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Manufacturer's Data: Submit copies of manufacturer's product specifications 
and installation instructions along with shop drawings. 

C. Shop Drawings: Submit shop drawings for fabrication and erection. Include 
plans, elevations, sections, large scale details, materials, thicknesses, and 
anchorages. 

D. Certificates: Submit certificates indicating conformance with performance 
ratings. 

E. Samples: Submit 4 samples of color and finish for factory finished louvers for 
acceptance. 

1.03 QUALITY ASSURANCE 
A. Performance Requirements: Where louvers are indicated to comply with specific 

performance requirements or are specified by model number, provide units 
whose performance ratings have been determined in compliance with Air 
Movement and Control Association (AMCA) Standard 500 and equal to the units 
specified. 

B. Thermal Movement: Fabricate exterior components from manufacturer's stock 
systems which have been designed to provide for expansion and contraction 
resulting from ambient temperature range of 120 degrees F. 

1.04 DELIVERY, STORAGE, AND HANDLING 
A. Deliver, store, and handle products to avoid any distortion or damage due to 

moisture, physical abuse or other cause. Louvers shall be free from nicks, 
scratches, and blemishes. Replace defective or damaged materials with new. 

B. Handle manufactured materials as recommended by the manufacturer. 
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PART 2- PRODUCTS 

2.01 MATERIALS 
A. Extruded Aluminum: Aluminum extrusions shall conform with ASTM B 221 or 

ASTM B 221M, 6063-T5 or T52 alloy and temper. 

B. Fasteners: Fasteners shall be stainless steel. Do not use metals which are 
corrosive or incompatible with materials joined. 
1. Use types, gauges, and lengths to suit unit installation conditions. 

2. Use Phillips flat-head machine screws for exposed fasteners, unless 
otherwise indicated. 

C. Bituminous Paint: SSPC-Paint 12 (cold-applied asphalt mastic). 

2.02 FABRICATION, GENERAL 
A. General: Fabricate louvers to comply with requirements indicated for design, 

dimensions, materials, joinery, and performance with respect to water 
penetration, strength, durability, and uniform appearance. 

B. Size: Fabricate louvers in concrete and masonry walls to outside dimensions 
indicated, with allowance of 1/4-inch on all sides for sealant joints. 

C. Field Measurements: Verify size, location, and placement of louver units prior to 
fabrication. 

D. Preassemble louvers in shop to minimize field splicing and assembly. 
Disassemble units as necessary for shipping and handling limitations. Clearly 
mark units for reassembly and coordinated installation. 

E. Maintain equal louver blade spacing, including separation between blades and 
frames at head and sill, to produce uniform appearance. 

F. Fabricate frames, including integral sills, to fit in openings of size indicated with 
allowances made for fabrication and installation tolerances of louvers, adjoining 
construction, and perimeter sealant joints. 

G. Include supports, anchorages, and accessories required for complete assembly. 

H. Provide vertical mullions of type and at spacings indicated but not further apart 
than recommended by manufacturer for wind exposure specified. Where vertical 
mullions are not indicated, provide concealed interior stiffeners, blade braces, 
and increased blade thickness to conform to wind loading specified. Where 
individual units are joined, provide mullion covers at exterior and interior to match 
frames. 
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1. Join frame members to one another and to fixed louver blades with fillet welds, 
concealed from view; or mechanical fasteners; or a combination of these 
methods; as standard with louver manufacturer, unless otherwise indicated, or 
size of louver assembly makes bolted connections between frame members 
necessary. 

2.03 FIXED WALL LOUVERS 
A. For convenience and to establish standards of quality and design, the following 

items are manufactured by Construction Specialties, Inc. Equivalent products, 
accepted by the Project Manager, of the following manufacturers will be 
accepted: 
1. Airolite Co. 

2. Greenheck 

3. Industrial Louvers, Inc. 

4. Ruskin Manufacturing 

B. The products of other manufacturers are acceptable provided they meet or 
exceed the materials and construction requirements as specified. 

C. Fixed Blade Louvers: Frames and louver blades fabricated from metal of kind 
and in form specified below; complying with the following requirements: 
1. Drainable Louver: Construction Specialties Mode! A6097, 6-inch deep with 

0.081-inch high performance drainable blade and 0.081-inch frame, 
conventional. Louver shall have not less than 52 percent free area. Provide 
with splice plates for mullions as required. 

2.04 EXTERIOR ALUMINUM SILL 
A. Provide minimum 0.050-inch thick sill flashing of same material and finish as 

louvers where indicated on the drawings. 

2.05 LOUVER SCREENS 
A. General: Provide each exterior wall louver with louver screens complying with 

the following requirements. 
1. Screen Location for Fixed Louvers: Interior face, unless otherwise indicated. 

2. Screening Types: 
a. Bird Screening: 1/4-inch mesh 14 gauge aluminum or stainless steel wire 

for all louvers. 

B. Secure screens to louver frames with stainless steel machine screws, spaced at 
each comer, and at 12-inch on center between. 

C. Louver Screen Frames: Fabricate screen frames with mitered corners to louver 
sizes indicated and to comply with the following requirements: 
1. Metal: Same kind and form of metal as indicated for louver frames to which 

screens are attached. 
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2. Finish: Same finish as louver frames to which louver screens are attached. 

3. Type: Rewireable frames with a driven spline or insert for securing screen 
mesh. 

2.06 FINISHES 
A. All exposed aluminum surfaces shall be free of scratches and other blemishes. 

Pre-clean surfaces and provide a conversion coating and provide exposed 
surfaces of aluminum with a 2 coat fluoropolymer coating system containing at 
least 70 percent by weight polyvinylidene fluoride, PVDF/PVF2 resin, factory-
applied, oven baked conforming to AAMA 2605, "Superior Performing Organic 
Coatings on Aluminum Extrusions and Panels", with a total dry film thickness of 
not less than 1.2 mils. Color shall be as indicated or as selected by the Project 
Manager from manufacturer's standard colors. 

PART 3 - EXECUTION 

3.01 PREPARATION 
A. Coordinate setting drawings, diagrams, templates, instructions, and directions for 

installation of anchorages which are to be embedded in concrete construction. 
Coordinate delivery of such items to project site. 

3.02 INSTALLATION 
A. Louvers shall be installed in accordance with manufacturer's directions, accepted 

shop drawings and as shown. Provide all necessary fastenings and anchors 
required for a complete installation. 

B. Locate and place louver units plumb, level, and in proper alignment with adjacent 
work. 

C. Use concealed anchorages where possible. Provide brass or lead washers fitted 
to screws where required to protect metal surfaces and to make a weathertight 
connection. 

D. Form closely fitted joints with exposed connections accurately located and 
secured. 

E. Provide perimeter reveals and openings of uniform width for sealants and joint 
fillers, as indicated. Provide closed cell PVC compression gaskets between 
jambs and sill frame and surrounding construction. 

F. Repair finishes damaged by cutting, welding, soldering, and grinding operations 
required for fitting and jointing. Restore finishes so there is no evidence of 
corrective work. Return items which cannot be refinished in field to shop, make 
required alterations and refinish entire unit, or provide new units. 

G. Protect galvanized and nonferrous metal surfaces from corrosion or galvanic 
action by application of a heavy coating of bituminous paint on surfaces which 
will be in contact with concrete or dissimilar metals. 
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3.03 ADJUSTING AND PROTECTION 
A. Protect louvers from damage of any kind during construction period, including 

use of temporary protective coverings where needed and approved by louver 
manufacturer. Remove protective covering at time of Substantial Completion. 

B. Restore louvers damaged during installation and construction period, so that no 
evidence remains of correction work. If results of restoration are unsuccessful, 
as judged by the Project Manager, remove damaged units and replace with new 
units. 

C. Touch-up minor abrasions in finishes with air-dried coating that matches color 
and gloss of, and is compatible with, factory-applied finish coating. 

3.04 CLEANING 
A. Periodically clean exposed surfaces of louvers which are not protected by 

temporary covering, to remove fingerprints and soil during construction period; 
do not let soil accumulate until final cleaning. 

B. Before final inspection, clean exposed surfaces with water and with a mild soap 
or detergent not harmful to finishes. 

C. Clean and maintain aluminum surfaces in accordance with AAMA 609 & 610, 
"Cleaning and Maintenance Guide for Architecturally Finished Aluminum". 

END OF SECTION 
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SECTION 10440 - SIGNAGE 

PART I - GENERAL 

LOl SUMMARY 
A. Provide all signage as shown and as specified herein, including the following: 

1. Inlay Acrylic Signs with Aluminum Frames. 

2. Plastic Exit Signs. 

3. International Symbol of Accessibility. 

B. Sign Locations: As indicated and scheduled. 

1.02 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Manufacturer's Data: Submit manufacturer's construction details relative to 
materials, dimensions of individual components, profiles, and finishes for each 
type of sign required. 

C. Shop Drawings: Submit shop drawings for fabrication and erection of signs. 
Include plans, elevations, and large-scale sections of typical members and other 
components. Show anchors, grounds, reinforcement, accessories, layout, and 
installation details. Furnish message list for each sign required, including large-
scale details of wording and layout of lettering. 

D. Samples: Submit the following samples of each sign component for initial 
selection of color, pattern, and surface texture as required and for verification of 
compliance with requirements indicated. 
1. Samples for Initial Selection of Color, Pattern, and Texture: Manufacturer's 

color charts consisting of actual sections of material, including the full range 
of colors available for each material required. 

2. Samples for Verification of Color, Pattern, and Texture Selected, and 
Compliance with Requirements Indicated: 
a. Submit a full size sample panel for each material indicated. Include a 

panel for each color, texture, and pattern required. On each panel 
include a representative sample of the graphic image process required, 
showing graphic style, and colors and finishes of letters, numbers, and 
other graphic devices. 

b. Acceptable samples will be returned and may be used in the work. 

1.03 QUALITY ASSURANCE 
A. Single-Source Responsibility: For each separate type of sign required, obtain 

signs from one source from a single manufacturer. 
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1.04 ACCESSIBILITY COMPLIANCE 
A. The Americans with Disabilities Act Accessibility Guidelines (ADAAG). Signage 

shall comply with ADAAG Section 206, Section 216, and Section 703 and for 
mounting heights, finish, Braille characters and type of characteristics. See 
DCAB Interpretive Opinions for further clarification. 

B. Where a required illuminated "EXIT" sign occurs, provide an additional 
companion "FIRE EXIT" sign matching the interior signage as specified, 
mounted on the latch side of the door conforming with ADAAG Section 216.4. 

1.05 DELIVERY, STORAGE, AND HANDLING 
A. Deliver, store, and handle materials in strict conformance of the manufacturer's 

instructions and recommendations. 

PART 2 - PRODUCTS 

2.01 MATERIALS 
A. General Requirements: Character proportion, color contrast, dimension, depth, 

and heights of symbols, Grade II braille, and letters, location, and mounting 
heights shall be in accordance with the requirements noted in the Americans with 
Disabilities Act Accessibility Guidelines (ADAAG) Section 216 and Section 703 
and HRS 103-50. 

B. Anchors and Inserts: Use nonferrous metal or hot-dipped galvanized anchors 
and inserts for installations as required for corrosion resistance. Use toothed 
steel or lead expansion bolt devices for drilled-in-place anchors. Furnish inserts, 
as required, to be set into concrete or masonry work. 

2.02 INLAY ACRYLIC SIGNS WITH ALUMINUM FRAMES 
A. Materials: 

1. Acrylic Sheet: Cast methyl methacrylate monomer plastic sheet. 
a. ASTM D 790 minimum flexural strength, 16,000 psi. 

b. Maximum continuous temperature, 180 - 200 degrees F. 

c. Matte non-glare finish. 

2. Single-ply modified acrylic plate. 
a. UV stable. 

b. Matte non-glare finish. 

3. Lexan: Polycarbonate resin thermoplastic. 

4. Aluminum: ASE Manufacturing 540 standard frame with clear anodized 
finish or accepted equivalent. 

YOUTH CHALLENGE ACADEMY (YCA) 
BUILDING 621 RENOVATION - PHASE 2 	 Signage 
KEAUKAHA MILITARY RESERVATION, HILO, HAWAII 	 10440-2 



B. Fabrication: 
1. Acrylic sheet 1/8-inch thick shall be CNC cut with square corners. 

2. Identically sized 1/32-inch modified acrylic plate shall be adhered to the 
acrylic plate with a high bond chemical adhesive and the text and/or symbols 
shall be CNC cut to specifications. Test and/or symbols shall be removed 
from the sign face. 

3. Corresponding text and/or symbols shall be CNC cut from 1/1 6-inch modified 
acrylic embedded 1/32-inch and chemically welded to the acrylic plate. 

4. Domed grade 2 Braille shall be embedded in the surface. 

5. Comply with requirements indicated for material, thickness, color, finish, 
design, shape, size, and details of construction. 

6. Test and symbols shall contrast with their background, for example light 
characters on a dark background or dark characters on a light background. 

C. Inlayed Acrylic Signs: 
1. Text and graphics color to be as indicated. 

2. Background color to be as indicated. 

3. Sign Size: Refer to sign schedule and/or drawings. 

4. Text Size: 5/8-inch high minimum, raised 1/32-inch, with grade 2 Braille 
below text as indicated. 

5. Graphics: International symbols for indicated information. 

D. Design: ASE Manufacturing IN500 or accepted equivalent. 

2.03 PLASTIC EXIT SIGNS 
A. Melamine plastic laminate, approximately 1/8-inch thick, with contrasting core 

color, non-static, fire-retardant, and self-extinguishing. Plastic laminate shall 
have a contrasting core color and shall be impervious to most acids, alkalies, 
alcohol, solvents, abrasives, and boiling water. 

B. Characters and borders shall be raised. Individual cutout letters and symbols 
which are applied to the sign plaque shall not be used. 

C. Where a white or light colored background (core color) is provided, the 
background surface shall be coated with white or clear graffiti resistant coating 
as approved by the signage manufacturer. The coating shall provide a finish 
which is resistant to pencils, pens, and felt tip markers. 

D. Signs shall be mounted with double-stick tape or adhesives. 
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E. The products of the following manufacturers are acceptable provided they meet 
the materials and construction specified and are installed as specified 
hereinafter: 
1 Allen Marking Products, Inc. 

2. Best Manufacturing Company 

3. Mohawk Sign Company 

4. Signs, Letters & Nameplates, Inc. (SL & N) 

F. The products of other manufacturers are acceptable provided they meet or 
exceed the materials and construction requirements as specified. 

2.04 INTERNATIONAL SYMBOL OF ACCESSIBILITY (ISA) 
A. Provide "International Symbol of Accessibility" in conformance with ADAAG 

Section 703.6 and Section 703.7 requirements and in locations shown on 
drawings. See DCAB Interpretive Opinions for further clarification. 

PART 3 - EXECUTION 

3.01 INSTALLATION 
A. General: 

1. Installation of all signage shall be in strict accordance with manufacturer's 
printed instructions and accepted shop drawings. Installation shall be 
accomplished by experienced mechanics and in a workmanlike manner. 

2. Locate sign units and accessories where indicated, using mounting methods 
of the type described and in compliance with the manufacturer's instructions. 

3. Install signs level, plumb, and at the height indicated, with sign surfaces free 
from distortion or other defects in appearance in accordance to ADAAG 
Section 703.4. 

B. Wall Mounted Panel Signs: Attach aluminum framed panel signs to wall 
surfaces using concealed fasteners. Shields shall be provided as required to 
suit the mounting conditions. Double-stick tape or adhesives shall be used for 
exit signs. 

3.02 CLEANING AND PROTECTION 
A. At completion of the installation, clean soiled sign surfaces in accordance with 

the manufacturer's instructions. Protect units from damage until acceptance by 
the Project Manager. Remove all tools, equipment, debris, and surplus 
materials. 

END OF SECTION 
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SECTION 10800 - TOILET ACCESSORIES 

PART I - GENERAL 

1.01 SUMMARY 
A. The extent of each type of toilet accessory is shown on the drawings and herein 

specified. 

1.02 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Manufacturer's Data: For information only, submit copies of manufacturer's 
specifications and installation instructions for each toilet accessory. 

C. Schedule: Submit a schedule listing types, quantities, and installation locations 
by room for each toilet accessory to be provided. 

D. Samples: When requested, submit full-size samples of units to the Project 
Manager for review of finishes. Acceptable samples will be returned and may be 
used in the work. Compliance with all other requirements is the exclusive 
responsibility of the Contractor. 

1.03 QUALITY ASSURANCE 
A. Inserts and Anchorages: Furnish inserts and anchoring devices for toilet 

accessories. Provide setting drawings, templates, instructions, and directions for 
installation of anchorage devices. Coordinate delivery with other work to avoid 
delay. 

B. The structural strength of all grab bars, shower seats, and all fasteners and 
mounting devices shall meet or exceed the accessibility requirements of 
Americans with Disabilities Act Accessibility Guidelines (ADAAG) Section 609.8. 

C. Products: 
1. Provide products of the same manufacturer for each type of accessory unit 

and for units exposed in the same areas, wherever possible. 

2. Coordinate with the Project Manager for acceptable designs and finishes. 

3. Stamped names of labels on exposed faces of units will not be permitted, 
except where otherwise specified. 

4. Provide locks where specified or standard with the manufacturer. One key 
shall fit all locks of one brand. Provide a minimum of 4 keys. 

D. Accessibility: Mount accessories for accessible toilets in accordance with 
ADAAG Sections 308.1, 309.1, 603.3, 603.4, 604.5, and 604.7, where either in 
an accessible stall or accessible by all. 
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E. Drawings may be general in nature. Accessories shown for one stall or room 
shall be repeated in similar stalls or rooms unless noted otherwise. 

1.04 DELIVERY, STORAGE, AND HANDLING 
A. Toilet accessories shall be wrapped for shipment and storage, delivered to the 

jobsite in manufacturer's original packaging and stored in a clean, dry area 
protected from construction damage and vandalism. 

B. Handle manufactured materials as recommended by the manufacturer. 

PART 2- PRODUCTS 

2.01 MATERIALS 
A. Stainless Steel: AISI, Type 302/304. Provide satin finish, unless otherwise 

specified. 

B. Galvanized Steel Mounting Devices: Hot-dip galvanized after fabrication 
ASTM A 123/A 123M. 

2.02 LIST OF TOILET ACCESSORIES (Refer to drawings for locations) 
A. For convenience and to establish standards of quality and design, the following 

list indicates items manufactured by Bobrick Washroom Equipment Co. 
Equivalent products of the following manufacturers will be accepted: 
1. Bradley Corp., Washroom Accessories Division. 

2. McKinney Parker Products Co. 

B. The products of other manufacturers are acceptable provided they meet or 
exceed the materials and construction requirements as specified. 

C. Toilet Paper Holder (TPH): B-4888, surface-mounted stainless steel with satin 
finish, multi-roll. Provide one per compartment as noted. 

D. Toilet Seat Cover Dispenser (TSCD): B-4221, surface mounted, for 250 single 
or half-fold toilet seat covers. 

E. Sanitary Napkin Disposal (SND): B-270, surface mounted. 

F. Lavatory Mounted Soap Dispenser (SD): B-8226, lavatory mounted; capacity 34 
fluid ounces with all-purpose liquid valve. 

G. Grab Bars (GB): B-6806 Series, with concealed mounting and snap flange 
covers, 1-1/2 inch outside diameter, extra heavy stainless steel grab bar, satin 
gripping finish surface. Anchor plate with vandal-proof set screws. Provide sizes 
indicated. Provide manufacturer's metal backer plates 2562 series as applicable 
and appropriate stainless steel mounting kits for substrate. Provide straight units 
as shown on the drawings and B-6861 two-wall at shower. 
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H. Combination Paper Towel Dispenser and Waste Receptacle (PTD/WR): 
B-43944, recessed for 600 C-fold or 800 multi-fold paper towels and removable 
15 gallon capacity waste receptacle. 

Framed Mirror: B-165 Series, with stainless steel angle frame members; 24 by 
36-inches unless indicated otherwise. 

J. Towel Pin: B-6777. 

K. Shower Curtain Rod: B-207, 20 gauge, length as indicated. 

L. Shower Curtain Hooks: Bobrick 204-1, stainless steel. 

M. Folding Shower Seat: B-5181, solid phenolic, configuration as indicated 
conforming to ADAAG Section 608.4. 

PART 3 - EXECUTION 

3.01 INSPECTION 
A. Installer must examine the areas and conditions under which toilet accessories 

are to be installed. Notify the Contractor in writing of conditions detrimental to 
the proper and timely completion of the work. Do not proceed with the work until 
unsatisfactory conditions have been corrected in a manner acceptable to the 
installer. 

B. Determine that all blocking and concealed backer plates have been installed to 
allow mounting of accessories. 

302 INSTALLATION 
A. Use concealed fastenings wherever possible. 

B. Provide anchors, bolts, backer plates, and other necessary fasteners, and attach 
accessories securely to walls and partitions in locations as shown or directed. 

C. Install concealed mounting devices and fasteners fabricated of the same 
material as the accessories or of galvanized steel. 

D. Install exposed mounting devices and fasteners finished to match the 
accessories. 

E. Provide theft-resistant fasteners for all accessory mountings. 

F. Secure toilet room accessories to adjacent walls and partitions complying with 
the manufacturer's instructions for each item and each type of substrate 
construction. 

G. Where accessories transition uneven substrates such as between ceramic tile 
wainscote and wall surface above, provide finish wood spacers to completely fill 
all voids. Finish to match wall surface or as directed. 
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H. Mount shower curtain rods in accessible showers to conform with ADAAG 
Section 307.4. 

3.03 CLEAN UP 
A. Clean surfaces as recommended by the manufacturer and restore damaged 

work to its original condition or replace with new. 

END OF SECTION 
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DIVISION 12 - FURNISHINGS 

SECTION 12493 - HORIZONTAL BLINDS 

PART I - GENERAL 

1.01 SUMMARY 
A. Provide horizontal blinds at windows as scheduled. 

1.02 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Manufacturer's Data: Submit manufacturer's specifications and installation 
instructions for type of blind unit required. Include methods of installation for 
each type of opening and supporting structure. 

C. Shop Drawings: Submit shop drawings for special components and application 
conditions of blind units which are not fully dimensioned or detailed in 
manufacturer's product data. Show relationships to adjoining work. Include 
typical elevation layout indicating proposed division between blind units. Provide 
sections and details at head and sill between blind units. Indicate location tilter 
and lift cords of each blind unit. Project Manager may change location of tilter 
and lift cords during shop drawing review without additional cost to the State. 

D. Samples: For verification purposes, submit 4 samples of each component, 
material, and finish which will be exposed to view, for each type of blind required. 
Prepare samples from same materials to be used for the work. Provide 
manufacturer's full range of slat colors. 

1.03 QUALITY ASSURANCE 
A. General: Provide horizontal blind units which are complete assemblies produced 

by one manufacturer for type required, including hardware, accessory items, 
mounting brackets, and fastenings. 

B. Furnish materials in colors as indicated, or, if not indicated, as selected by the 
Project Manager from manufacturer's standard colors/patterns. 

C. All materials shown conform to the safety requirements of the Window Covering 
Safety Council. 

1.04 DELIVERY, STORAGE, AND HANDLING 
A. Deliver, store, and handle materials in strict conformance of the manufacturer's 

instructions and recommendations. 
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PART 2- PRODUCTS 

2.01 HORIZONTAL BLINDS 
A. Levelor "Riviera", Contract Blinds, or equivalent by Bali, Grabber, Hunter 

Douglas or accepted equivalent, complete with all hardware. 
1. Head, Brackets, End Braces, and Bottom Rail: Extruded aluminum or 

galvanized steel, factory finished in color as selected. 

2. Slats: Nominal one-inch wide flexible aluminum, factory finished in color as 
selected. 

3. Tilter: Fully enclosed mechanism for tilting and folding slats at any angle, 
and operable by a clear plastic wand. 

4. Lift Cord: White braided synthetic fibers of minimum stretch, with matching 
tassles and cord lock, to raise, lower, and hold blind assembly at any 
position. Cord ends shall be "Childproof" and not allow child to be physically 
hurt. 

5. Ladders: Fine braided polyester yarn, to support slats. 

2.02 FABRICATION AND OPERATION 
A. Prior to fabrication, verify actual opening dimensions by accurate site 

measurements. Adjust dimensions for proper fit at openings. Cooperate with 
other trades for securing tracks to substrates and other finished surfaces. 

B. Fabricate blind components from non-corrosive, nonstaining, nonfading 
materials which are completely compatible with each other, and which do not 
require lubrication during normal expected life. 

C. Fabricate blind units to completely fill the openings as shown from head-to-sill 
and jamb-to-jamb. 

PART 3 - EXECUTION 

3.01 INSTALLATION 
A. General: Install blind units in manner indicated to comply with manufacturer's 

instructions. Position units level, plumb, secure, at proper height and location 
relative to adjoining window units and other related work. Securely anchor units 
with proper clips, brackets, anchorages, suited to type of mounting indicated. 

B. Provide adequate clearance between sash and blinds to permit unencumbered 
operation of sash hardware. 

C. Isolate metal parts from concrete and mortar to prevent galvanic action. Use 
tape or thick coating or other means recommended by manufacturer to effect 
separation. 
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D. Install to overlap window jambs and mullions 0.75-inch minimum. 

E. Protect installed units to ensure their being in perfect operating condition, without 
damage, blemishes, or indicated of use at completion of project. Repair or 
replace damaged units as directed by the Project Manager. 

302 CLEAN UP 
A. Clean surfaces as recommended by the manufacturer and restore damaged 

work to its original condition or replace with new. 

END OF SECTION 
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DIVISION 13 - SPECIAL CONSTRUCTION 

SECTION 13281 - ASBESTOS 

PART I - GENERAL 

1.01 SUMMARY 
A. The work covered by this section includes the handling and control of asbestos 

containing materials and describes some of the resultant procedures and 
equipment required to protect workers, the environment and occupants of the 
building or area, or both, from contact with airborne asbestos fibers. The work 
also includes the disposal of any asbestos containing materials generated by the 
work. More specific operational procedures shall be outlined in the Asbestos 
Hazard Abatement Plan called for elsewhere in this specification. 

B. Masa Fujioka and Associates (MFA) has conducted two (2) limited hazardous 
materials surveys to identify potentially hazardous materials that are expected to 
be disturbed during renovation activities. One survey was conducted on the 
HIARNG portion of Building 621 and the other on the YCA portion of Building 
621. The results of MFA's surveys are contained in the reports: 
1. REPORT OF FINDINGS, HAZARDOUS MATERIALS TESTING SERVICES, 

Project Numbers: Federal: 15130007; State: CA-1212-C, Keaukaha Military 
Reservation, Building 621, Hawaii Army National Guard (HIARNG) (Phase 1), 
1046 Leilani Street, Hilo, Hawaii Island, Hawaii, dated January 23, 2013. 

2. REPORT OF FINDINGS, HAZARDOUS MATERIALS TESTING SERVICES, 
Project Numbers: Federal: 15130007; State: CA-1212-C, Keaukaha Military 
Reservation, Building 621, Hawaii Youth Challenge Academy (YCA) (Phase 
2-3), 1046 Leilani Street, Hilo, Hawaii Island, Hawaii, dated January 25, 2013. 

C. Asbestos has been identified in the following homogenous sample sets / 
materials: 
1. Floor Tile and Mastic: 

a. Samples A1-A3 & A7-A9, Green floor tile with black mastic, B621 Rooms 
3,6,7,8,9 (6% Chrysotile in green tile and 4-5% Chrysotile in black mastic) 
-3,670 SF total, building wide (this assume that Rooms 2, 4, and 5, 
inaccessible at the time of our visit, also contain the same tile). 

The contractor shall abate the tile/mastic located in room 6 (The latrine 
between Rooms 5 and 7) as shown in the hatched area in drawing H-001. 
Additionally, the Contractor shall also abate the floor tile in Room 7, within the 
footprint of the new walls to be built, so that the new walls will be installed 
upon the concrete substrate: a total of -140 SF for both areas. The new walls 
are circled on drawing H-001. The rest of the tile in Room 7 shall remain. 

2. Window Caulk: 
a. Samples A16-A18, Window caulking at glass pane and metal frame, 

B621, Rooms 1-9 exterior (2% Chrysotile) -800 LF. 

b. Samples A19-A21, Window caulking at metal frame and concrete wall, 
B621, Rooms 1-9 exterior (3% Chrysotile) -400 LF. 
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The Contractor shall abate this material to the extent necessary to fulfill the 
requirements of the project scope. 

1.02 REFERENCES 
A. The Contractor shall adhere to the most current versions of the references listed 

below (regardless of the listed date) at the time when any asbestos related work 
occurs. 

B. American Industrial Hygiene Association (AIHA): 
1. AIHA Z9.2 (2006) Fundamentals Governing the Design and Operation of 

Local Exhaust Ventilation Systems 

C. American National Standards Institute (ANSI): 
1. ANSI Z88.2 (1992) Respiratory Protection 

D. ASTM International (ASTM): 
1. ASTM C 732 (2006) Aging Effects of Artificial Weathering on Latex Sealants 

2. ASTM D 1331 (1989; R 2001) Surface and Interfacial Tension of Solutions of 
Surface-Active Agents 

3. ASTM D 2794 (1993; R 2004) Resistance of Organic Coatings to the Effects 
of Rapid Deformation (Impact) 

4. ASTM 0522 (1993a; R 2008) Mandrel Bend Test of Attached Organic 
Coatings 

5. ASTM E 119 (2009c) Standard Test Methods for Fire Tests of Building 
Construction and Materials 

6. ASTM E 1368 (2005e1) Visual Inspection of Asbestos Abatement Projects 

7. ASTM E 736 (2000; R 2006) Cohesion/Adhesion of Sprayed Fire-Resistive 
Materials Applied to Structural Members 

8. ASTM E 84 (2010) Standard Test Method for Surface Burning Characteristics 
of Building Materials 

9. ASTM E 96/E 96M (2005) Standard Test Methods for Water Vapor 
Transmission of Materials 

E. Occupational Safety and Health Administration (OSHA): 
1. 29 CFR 1926.103 Respiratory Protection 

2. 29 CFR 1926.1101 Asbestos 

3. 29 CFR 1926.200 Accident Prevention Signs and Tags 

4. 29 CFR 1926.51 Sanitation 

5. 29 CFR 1926.59 Hazard Communication 
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F. State of Hawaii Administrative Rules (HAR): 
1. HAR 12-145.1 Title 12, Department of Labor and Industrial Relations, Subtitle 

8, Division of Occupational Safety and Health, Part 3, Construction 
Standards, Chapter 145.1, Asbestos 

2. HAIR 11-501 Title 11, Department of Health, Chapter 11-501, Asbestos 
Requirements 

3. HAR 11-502 Title 11, Department of Health, Chapter 11-502, Asbestos 
Containing Materials in Schools 

4. HAR 11-503 Title 11, Department of Health, Chapter 11-503, Fees for 
Asbestos Removal and Certification 

5. HAIR 11-504 Title 11, Department of Health, Chapter 11-504, Asbestos 
Abatement Certification 

G. State of Hawaii Revised Statutes (HRS): 
1. HRS 342P Asbestos and Lead 

H. U.S Environmental Protection Agency (EPA): 
1. EPA 560/5-85-024 (1985) Guidance for Controlling Asbestos-Containing 

Materials in Buildings (Purple Book) 

2. 40 CFR 61-SUBPART A General Provisions 

3. 40 CFR 61-SUBPART M National Emission Standard for Asbestos 

4. 40 CFR 763 Asbestos 

Underwriters Laboratories (UL): 
1. UL 586 (2009) Standard for High-Efficiency Particulate, Air Filter Units 

1.03 DEFINITIONS 
A. ACM: Asbestos Containing Materials. 

B. Amended Water: Water containing a wetting agent or surfactant with a maximum 
surface tension of 0.00042 psi when tested in accordance with ASTM D 1331. 

C. Area Sampling: Sampling of asbestos fiber concentrations which approximates 
the concentrations of asbestos in the theoretical breathing zone but is not actually 
collected in the breathing zone of an employee. 

D. Asbestos: The term asbestos includes chrysotile, amosite, crocidolite, tremolite 
asbestos, anthophyllite asbestos, and actinolite asbestos and any of these 
minerals that has been chemically treated or altered. Materials are considered to 
contain asbestos if the asbestos content of the material is determined to be at 
least one percent. 

E. Asbestos Control Area: That area where asbestos removal operations are 
performed which is isolated by physical boundaries which assist in the prevention 
of the uncontrolled release of asbestos dust, fibers, or debris. 
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F. Asbestos Fibers: Those fibers having an aspect ratio of at least 3:1 and longer 
than 5 micrometers as determined by National Institute for Occupational Safety 
and Health (NIOSH) Method 7400. 

G. Asbestos Permissible Exposure Limit: 0.1 fibers per cubic centimeter of air as an 
8-hour time weighted average measured in the breathing zone as defined by 29 
CFR 1926.1101 or other Federal legislation having legal jurisdiction for the 
protection of workers health. 

H. Background: The ambient airborne asbestos concentration in an uncontaminated 
area as measured prior to any asbestos hazard abatement efforts. Background 
concentrations for other (contaminated) areas are measured in similar but 
asbestos free locations. 

Contractor: The Contractor is that individual, or entity under contract to perform 
the herein listed work. 

Competent Person: A person meeting the requirements for competent person as 
specified in 29 CFR 1926.1101 including a person capable of identifying existing 
asbestos hazards in the workplace and selecting the appropriate control strategy 
for asbestos exposure, who has the authority to take prompt corrective measures 
to eliminate them, and is specifically trained in a training course which meet the 
criteria of EPA's Model Accreditation Plan (40 CFR 763) for project designer or 
supervisor, or its equivalent. 

K. Encapsulation: The abatement of an asbestos hazard through the appropriate 
use of chemical encapsulants. 

L. Encapsulants: Specific materials in various forms used to chemically or physically 
entrap asbestos fibers in various configurations to prevent these fibers from 
becoming airborne. There are four types of encapsulants as follows which must 
comply with performance requirements as specified herein. 
1. Removal Encapsulant (can be used as a wetting agent). 

2. Bridging Encapsulant (used to provide a tough, durable surface coating to 
asbestos containing material). 

3. Penetrating Encapsulant (used to penetrate the asbestos containing material 
encapsulating all asbestos fibers and preventing fiber release due to routine 
mechanical damage). 

4. Lock-Down Encapsulant (used to seal off or "lock-down" minute asbestos 
fibers left on surfaces from which asbestos containing material has been 
removed). 

M. Friable Asbestos Material: One percent asbestos containing material that can be 
crumbled, pulverized, or reduced to powder by hand pressure when dry. 

N. Glovebag Technique: Those asbestos removal and control techniques put forth in 
29CFR 1926.1101 Appendix G. 
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0. HEPA Filter Equipment: High efficiency particulate air (HEPA) filtered vacuum 
and/or exhaust ventilation equipment with a filter system capable of collecting and 
retaining asbestos fibers. Filters shall retain 99.97 percent of particles 0.3 
microns or larger as indicated in UL 586. 

P. Negative Pressure Enclosure (NPE): That engineering control technique 
described as a negative pressure enclosure in 29 CFR 1926.1101. 

Q. Nonfriable Asbestos Material: Material that contains asbestos in which the fibers 
have been immobilized by a bonding agent, coating, binder, or other material so 
that the asbestos is well bound and will not normally release asbestos fibers 
during any appropriate use, handling, storage or transportation. It is understood 
that asbestos fibers may be released under other conditions such as demolition, 
removal, or mishap. 

R. Personal Sampling: Air sampling which is performed to determine asbestos fiber 
concentrations within the breathing zone of a specific employee, as performed in 
accordance with 29 CFR 1926.1101. 

S. Private Qualified Person (PQP): That qualified person hired by the Contractor to 
perform the herein listed tasks. 

T. Qualified Person (QP): A Registered Architect, Professional Engineer, Certified 
Industrial Hygienist, consultant or other qualified person who has successfully 
completed training and is therefore accredited under a legitimate State Model 
Accreditation Plan as described in 40 CFR 763 as a Building Inspector, 
Contractor/Supervisor Abatement Worker, and Asbestos Project Designer; and 
has successfully completed the National Institute of Occupational Safety and 
Health (NIOSH) 582 course "Sampling and Evaluating Airborne Asbestos Dust" 
or equivalent. The QP must be qualified to perform visual inspections as 
indicated in ASTM E 1368. 

U. TEM: Refers to Transmission Electron Microscopy. 

V. Time Weighted Average (TWA): The TWA is an 8-hour time weighted average 
airborne concentration of asbestos fibers. 

W. Wetting Agent: A chemical added to water to reduce the water's surface tension 
thereby increasing the water's ability to soak into the material to which it is 
applied. An equivalent wetting agent must have a surface tension of at most 
0.00042 psi when tested in accordance with ASTM D 1331. 

1.04 MATERIAL OWNERSHIP 
A. Demolished Materials: Except for items or material indicated to be reused, 

salvaged, or otherwise indicated to remain property of the State, demolished 
materials shall become the property of Contractor and shall be removed from the 
site and legally disposed of, in accordance with applicable Federal, State and 
State laws, regulations and ordinances. The State will not be responsible for 
condition, loss or damage to items to be demolished after Notice to Proceed. 
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1.05 REQUIREMENTS 
A. Description of Work: The asbestos work includes the possible demolition 

(handling and control) and removal/disposal of the asbestos containing materials 
(ACM) noted above. Procedures and equipment are required to protect workers, 
the environment and occupants of the building or area, or both, from contact with 
airborne asbestos fibers. Operational procedures shall be outlined in the 
Asbestos Hazard Abatement Plan. If the scope of renovation is changed to 
include different suspect materials or if materials are found during the renovation 
which were not sampled during previous surveys, such materials should be 
assumed to contain asbestos unless testing proves otherwise. Under normal 
conditions non-friable or chemically bound materials containing asbestos would 
not be considered hazardous; however, this material may release airborne 
asbestos fibers during demolition and removal and therefore must be handled in 
accordance with the removal and disposal procedures as specified herein. All 
asbestos removal work shall be supervised by a competent person as specified 
herein. 

B. Medical Requirements: Provide medical requirements including but not limited to 
medical surveillance and medical record keeping as listed in 29 CFR 1926.1101. 

C. Medical Examinations: Before exposure to airborne asbestos fibers, provide 
workers with a comprehensive medical examination as required by 29 CFR 
1926.1101 or other pertinent State or local directives. This requirement must 
have been satisfied within the 12 months prior to the start of work on this contract. 
The same medical examination shall be given on an annual basis to employees 
engaged in an occupation involving asbestos and within 30 calendar days before 
or after the termination of employment in such occupation. Specifically identify x-
ray films of asbestos workers to the consulting radiologist and mark medical 
record jackets with the word "ASBESTOS." 

D. Medical Records: Maintain complete and accurate records of employees' medical 
examinations, medical records, and exposure data for a period of 50 years after 
termination of employment and make records of the required medical 
examinations and exposure data available for inspection and copying to: The 
Assistant Secretary of Labor for Occupational Safety and Health (OSHA), or 
authorized representatives of them, and an employee's physician upon the 
request of the employee or former employee. 

E. Employee Training: Submit certificates, prior to the start of work but after the main 
abatement submittal, signed by each employee indicating that the employee has 
received training in the proper handling of materials and wastes that contain 
asbestos in accordance with 40 CFR 763; understands the health implications 
and risks involved, including the illnesses possible from exposure to airborne 
asbestos fibers; understands the use and limits of the respiratory equipment to be 
used; and understands the results of monitoring of airborne quantities of 
asbestos as related to health and respiratory equipment as indicated in 29 CFR 
1926.1101 on an initial and annual basis. Certificates shall be organized by 
individual worker, not grouped by type of certification. Train all personnel 
involved in the asbestos control work in accordance with United States 
Environmental Protection Agency (USEPA) Asbestos Hazard Emergency 
Response Act (AHERA) training criteria or State training criteria whichever is 
more stringent. The Contractor shall document the training by providing: dates of 
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training, training entity, course outline, names of instructors, and qualifications of 
instructors upon request by the Project Manager. Furnish each employee with 
respirator training and fit testing administered by the PQP as required by 29 CFR 
1926.1101. Fully cover engineering and other hazard control techniques and 
procedures. 

F. Permits, Licenses, and Notifications: Obtain necessary permits and licenses in 
conjunction with asbestos removal, encapsulation, hauling, and disposition, and 
furnish notification of such actions required by Federal, State, regional, and local 
authorities prior to the start of work. Notify the Hawaii State Department of Health 
and the Project Manager in writing 20 working days prior to commencement of 
work in accordance with 40 CFR 61-SUBPART M. Notify the Project Manager 
and other appropriate State agencies in writing 20 working days prior to the start 
of asbestos work as indicated in applicable laws, ordinances, criteria, rules, and 
regulations. Submit copies of all Notifications to the Project Manager. 

G. Environment, Safety and Health Compliance: In addition to detailed requirements 
of this specification, comply with those applicable laws, ordinances, criteria, rules, 
and regulations of Federal, State, regional, and local authorities regarding 
handling, storing, transporting, and disposing of asbestos waste materials. 
Comply with the applicable requirements of the current issue of 29 CFR 
1926.1101, 40 CFR 61-SUBPART A, and 40 CFR 61-SUBPART M. Submit 
matters of interpretation of standards to the appropriate administrative agency for 
resolution before starting the work. Where the requirements of this specification, 
applicable laws, rules, criteria, ordinances, regulations, and referenced 
documents vary, the most stringent requirement as defined by the Government 
shall apply. The following laws, ordinances, criteria, rules and regulations 
regarding removal, handling, storing, transporting and disposing of asbestos 
materials apply: 
1. Hawaii Revised Statutes (HRS) 

a. HR5342P 

2. Hawaii Administrative Rules (HAR) 
a. State Department of Health (DOH) HAR 11-501, HAIR 11-502, HAR 11-

503, and HAR 11-504 

b. Hawaii Occupational Safety and Health (HIOSH) HAR 12-145.1 

H. Respiratory Protection Program: Establish and implement a respirator program as 
required by ANSI Z88.2, 29 CFR 1926.1101, and 29 CFR 1926.103. Submita 
written description of the program to the Project Manager. Submit a written 
program manual or operating procedure including methods of compliance with 
regulatory statutes. 

I. Respirator Program Records: Submit records of the respirator program as 
required by ANSI Z88.2, 29 CFR 1926.103, and 29 CFR 1926.1101. 

J. Asbestos Hazard Control Supervisor: The Contractor shall be represented on site 
by a supervisor, trained using the model Contractor accreditation plan as 
indicated in the Federal statutes for all portions of the herein listed work. 
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K. Hazard Communication: Adhere to all parts of 29 CFR 1926.59 and provide the 
Project Manager with a copy of the Material Safety Data Sheets (MSDS) for all 
materials brought to the site. 

L. Asbestos Hazard Abatement Plan: Submit a detailed plan of the safety 
precautions such as lockout, tagout, tryout, fall protection, and confined space 
entry procedures and equipment and work procedures to be used in the control, 
removal, and/or demolition of materials containing asbestos. The plan, not to be 
combined with other hazard abatement plans, shall be prepared, signed, and 
sealed by the PQP. Provide a Table of Contents for each abatement submittal, 
which shall follow the sequence of requirements in the contract. Such plan shall 
include but not be limited to the precise personal protective equipment to be used 
including, but not limited to, respiratory protection, type of whole-body protection 
and if reusable coveralls are to be employed decontamination methods 
(operations and quality control plan), the location of asbestos control areas 
including clean and dirty areas, buffer zones, showers, storage areas, change 
rooms, removal method, interface of trades involved in the construction, 
sequencing of asbestos related work, disposal plan, type of wetting agent and 
asbestos sealer to be used, locations of local exhaust equipment, planned air 
monitoring strategies, and a detailed description of the method to be employed in 
order to control environmental pollution. The plan shall also include (both fire and 
medical emergency) response plans. The Asbestos Hazard Abatement Plan 
must be approved in writing prior to starting any asbestos work. The Contractor, 
Asbestos Hazard Control Supervisor, and PQP shall meet with the Project 
Manager prior to beginning work, to discuss in detail the Asbestos Hazard 
Abatement Plan, including work procedures and safety precautions. Once 
approved by the Project Manager, the plan will be enforced as if an addition to the 
specification. Any changes required in the specification as a result of the plan 
shall be identified specifically in the plan to allow for free discussion and approval 
by the Project Manager prior to starting work. 

M. Testing Laboratory: Submit the name, address, and telephone number of each 
testing laboratory selected for the analysis, and reporting of airborne 
concentrations of asbestos fibers along with certification that each laboratory is 
American Industrial Hygiene Association (AIHA) accredited and that persons 
counting the samples have been judged proficient by current inclusion on the 
AIHA Asbestos Analysis Registry (AAR) and successful participation of the 
laboratory in the Proficiency Analytical Testing (PAT) Program. Where analysis 
to determine asbestos content in bulk materials or transmission electron 
microscopy is required, submit evidence that the laboratory is accredited by the 
National Institute of Science and Technology (NIST) under National Voluntary 
Laboratory Accreditation Program (NVLAP) for asbestos analysis. The testing 
laboratory firm shall be independent of the asbestos contractor and shall have no 
employee or employer relationship which could constitute a conflict of interest. 

N. Landfill Approval: Submit written evidence that the landfill is for asbestos disposal 
by the U.S. Environmental Protection Agency, Region 3, Air Enforcement Section 
(38W12), and local regulatory agencies. Within 3 working days after delivery, 
submit detailed delivery tickets, prepared, signed, and dated by an agent of the 
landfill, certifying the amount of asbestos materials delivered to the landfill. 
Submit a copy of the waste shipment records within 1 day of the shipment leaving 
the project site. 
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0. Medical Certification: Provide a written certification for each worker and 
supervisor, signed by a licensed physician indicating that the worker and 
supervisor has met or exceeded all of the medical prerequisites listed herein and 
in 29 CFR 1926.1101 and 29 CFR 1926.103 as prescribed bylaw. Submit 
certificates prior to the start of work but after the main abatement submittal. 

1.06 SUBMITTALS 
A. Submit in accordance with SECTION 01330— SUBMITTAL PROCEDURES. 

Submittals A and B below shall be submitted 20 days prior to commencement of 
work. All other submittals shall be submitted as specified herein. Where no time is 
given, the submittal shall be turned in no later than 10 days following completion 
of work. In the event a submittal is not used, the Contractor shall provide a short 
explanation. 

B. Product Data: 
1. Local Exhaust Equipment 

2. Vacuums 

3. Respirators 

4. Pressure Differential Automatic Recording Instrument 

5. Amended Water 

6. Material Safety Data Sheets (MSDS) for All Materials Proposed for Transport 
to the Project Site 

7. Encapsulants (if used) 

C. Certificates: 
1. Asbestos Hazard Abatement Plan 

2. Testing Laboratory 

3. Private Qualified Person Documentation 

4. Contractor's License 

5. Competent Person Documentation 

6. Worker's License/Certification 

7. Landfill Approval 

8. Employee Training 

9. Medical Certification Requirements 

10. Waste Shipment Records and if applicable exemption report 

11. Respiratory Protection Program 
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12. Delivery Tickets 

13. Vacuums 

14. Water Filtration Equipment 

15. Ventilation Systems 

16. Other equipment Used to Contain Airborne Asbestos Fibers 

17. Chemical encapsulants Sealers (if used) 

18. Notifications 

19. Show compliance with AIHA Z9.2 by providing manufacturers certifications. 

D. Test Reports: 
1. Air Sampling Results 

2. Pressure Differential Recordings for Local Exhaust System 

3. Asbestos Disposal Quantity Report 

4. Clearance Sampling 

E. Closeout Submittals: 
1. Notifications 

2. Rental Equipment 

3. Respirator Program Records 

4. Permits and Licenses 

5. Protective Clothing Decontamination Quality Control Records 

6. Protective Clothing Decontamination Facility Notification 

1.07 QUALITY ASSURANCE 
A. Private Qualified Person Documentation: Submit the name, address, and 

telephone number of the Private Qualified Person (PQP) selected to prepare the 
Asbestos Hazard Abatement Plan, direct monitoring and training, and 
documented evidence that the PQP has successfully completed training in and is 
accredited and where required is certified as, a Building Inspector, 
Contractor/Supervisor Abatement Worker, and Asbestos Project Designer as 
described by 40 CFR 763 and has successfully completed the National Institute 
of Occupational Safety and Health (NIOSH) 582 course "Sampling and 
Evaluating Airborne Asbestos Dust" or equivalent. The POP and the asbestos 
contractor shall not have an employee/employer relationship or financial 
relationship which could constitute a conflict of interest. The POP shall be a first 
tier subcontractor. 
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B. Competent Person Documentation: Submit all current State of Hawaii training 
certifications. 

C. Worker's License/Certification: Submit all current State of Hawaii Asbestos 
Workers License/Certifications. 

D. Contractor's License: Contractor shall have current C-i 9 asbestos contractor's 
license. Submit a copy of the asbestos contractor's license issued by the State of 
Hawaii. 

E. Air Sampling Results: Complete fiber counting and provide results to the PQP for 
review within 16 hours of the "time off' of the sample pump. Notify the Project 
Manager immediately of any airborne levels of asbestos fibers in excess of the 
acceptable limits. Submit sampling results to the Project Manager and the 
affected Contractor employees where required by law within 3 working days, 
signed by the testing laboratory employee performing air sampling, the employee 
that analyzed the sample, and the PQP. Notify the Contractor and the Project 
Manager immediately of any variance in the pressure differential which could 
cause adjacent unsealed areas to have asbestos fiber concentrations in excess 
of 0.01 fibers per cubic centimeter or background whichever is higher. In no 
circumstance shall levels exceed 0.1 fibers per cubic centimeter. 

F. Pressure Differential Recordings for Local Exhaust System: Provide a local 
exhaust system that creates a negative pressure of at least 0.02 inch of water 
relative to the pressure external to the enclosure and operate it continuously, 24 
hours a day, until the temporary enclosure of the asbestos control area is 
removed. Submit pressure differential recordings for each work day to the PQP 
for review and to the Project Manager within 24 hours from the end of each work 
day. 

G. Protective Clothing Decontamination Quality Control Records: Provide all records 
that document quality control for the decontamination of reusable outer protective 
clothing. 

H. Protective Clothing Decontamination Facility Notification: Submit written evidence 
that persons who decontaminate, store, or transport asbestos contaminated 
clothing used in the performance of this contract were duly notified in accordance 
with 29 CFR 1926.1101. 

1.08 EQUIPEMENT 
A. Rental Equipment: Provide a copy of the written notification to the rental company 

concerning the intended use of the equipment and the possibility of asbestos 
contamination of the equipment. 

PART 2 - PRODUCTS 

2.01 ENCAPSULANTS 
A. If used encapsulants shall conform to current USEPA requirements, shall contain 

no toxic or hazardous substances as defined in 29 CFR 1926.59, and shall 
conform to the following performance requirements. 
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B. Removal Encapsulants: 
Requirement 	 Test Standard 
Flame Spread - 25, Smoke Emission - 50 ASTM E 84 
Life Expectancy - 20 years 	 ASTM C 732 Accelerated Aging Test 
Permeability - Minimum 0.4 perms 	ASTM E 961E 96M 

C. Bridging Encapsulant: 
Requirement Test Standard 
Flame Spread - 25, Smoke Emission - 50 ASTM E 84 
Life Expectancy - 20 years ASTM C 732 Accelerated Aging Test 
Permeability - Minimum 0.4 perms ASTM E 96/E 96M 
Fire Resistance - Negligible affect on ASTM E 119 
fire resistance rating over 3 hour test 
(Classified by UL for use over fibrous 
and cementitious sprayed fireproofing) 
Impact Resistance - Minimum 43 in/lb ASTM 0 2794 Gardner Impact Test 
Flexibility - no rupture or cracking ASTM D 522 Mandrel Bend Test 

D. Penetrating Encapsulant: 
Requirement Test Standard 
Flame Spread - 25, Smoke Emission - 50 ASTM E 84 
Life Expectancy - 20 years ASTM C 732 Accelerated Aging Test 
Permeability - Minimum 0.4 perms ASTM E 96/E 96M 
Cohesion/Adhesion Test-SO pounds of force/ft ASTM E 736 
Fire Resistance - Negligible affect on ASTM E 119 
fire resistance rating over 3 hour test 
(Classified by UL for use over fibrous 
and cementitious sprayed fireproofing) 
Impact Resistance - Minimum 43 in/lb ASTM D 2794 Gardner Impact Test 
Flexibility - no rupture or cracking ASTM D 522 Mandrel Bend Test 

E. Lock-down Encapsulant: 
Requirement Test Standard 
Flame Spread: 25, Smoke Emission - 50 ASTM E 84 
Life Expectancy: 20 years ASTM C 732 Accelerated Aging Test 
Permeability: Minimum 0.4 perms ASTM E 96/E 96M 
Fire Resistance: Negligible affect on ASTM E 119 
fire resistance rating over 3 hour test 
(Tested with fireproofing over encapsulant 
applied directly to steel member) 
Bond Strength: 100 pounds of force/foot ASTM E 736 
(Tests compatibility with cementitious 
and fibrous fireproofing) 

PART 3 - EXECUTION 

3.01 EQUIPMENT 
A. At all times, provide the Project Manager or the Project Manager's 

Representative, with at least two complete sets of personal protective equipment 
including decontaminating reusable coveralls as required for entry to and 
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inspection of the asbestos control area. Provide equivalent training to the Project 
Manager or a designated representative as provided to Contractor employees in 
the use of the required personal protective equipment. Provide manufacturers 
certificate of compliance for all equipment used to contain airborne asbestos 
fibers. 

B. Respirators: Select respirators from those approved by the National Institute for 
Occupational Safety and Health (NIOSH), Department of Health and Human 
Services. 
1. Respirators for Handling Asbestos: Provide personnel engaged in pre-

cleaning, cleanup, handling, removal and/or demolition of asbestos materials 
with respiratory protection as indicated in 29 CFR 1926.1101 and 29 CFR 
1926.103. 

C. Exterior Whole Body Protection 
1. Outer Protective Clothing: Provide personnel exposed to asbestos with 

disposable "non-breathable," or reusable "non-breathable" whole body outer 
protective clothing, head coverings, gloves, and foot coverings. Provide 
disposable plastic or rubber gloves to protect hands. Cloth gloves may be 
worn inside the plastic or rubber gloves for comfort, but shall not be used 
alone. Make sleeves secure at the wrists, make foot coverings secure at the 
ankles, and make clothing secure at the neck by the use of tape. Reusable 
whole body outer protective clothing shall be either disposed of as asbestos 
contaminated waste upon exiting from the asbestos regulated work area or be 
properly decontaminated. 

2. Work Clothing: Provide cloth work clothes for wear under the outer protective 
clothing and foot coverings and either dispose of or properly decontaminate 
them as recommended by the PQP after each use. 

3. Personal Decontamination Unit: Provide a temporary, negative pressure unit 
with a separate decontamination locker room and clean locker room with a 
shower that complies with 29 CFR 1926.51 (f)(4)(ii) through (V) in between for 
personnel required to wear whole body protective clothing. Provide two 
separate lockers for each asbestos worker, one in each locker room. Keep 
street clothing and street shoes in the clean locker. HEPA vacuum and 
remove asbestos contaminated disposable protective clothing while still 
wearing respirators at the boundary of the asbestos work area and seal in 
impermeable bags or containers for disposal. Where reusable clothing is 
used: HEPA vacuum and remove asbestos contaminated reusable protective 
clothing while still wearing respirators at the boundary of the asbestos work 
area, seal in two impermeable bags, label outer bag as asbestos 
contaminated waste, and transport for decontamination. Do not wear work 
clothing between home and work. Locate showers between the 
decontamination locker room and the clean locker room and require that all 
employees shower before changing into street clothes. Collect used shower 
water and filter with approved water filtration equipment to remove asbestos 
contamination. Dispose of filters and residue as asbestos waste. Discharge 
clean water to the sanitary system. Dispose of asbestos contaminated work 
clothing as asbestos contaminated waste or properly decontaminate as 
specified in the Contractor's Asbestos Hazard Abatement Plan. 
Decontamination units shall be physically attached to the asbestos control 
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area. Build both a personnel decontamination unit and an equipment 
decontamination unit onto and integral with each asbestos control area. 

4. Decontamination of Reusable Outer Protective Clothing: When reusable outer 
protective clothing is used, transport the double bagged clothing to a 
previously notified commercial/industrial decontamination facility for 
decontamination. Perform non-destructive testing to determine the 
effectiveness of asbestos decontamination. If representative sampling is 
used, ensure the statistical validity of the sampling results. If representative 
sampling is used, reject any entire batch in which any of the pieces exceed 40 
fibers per square millimeter. Inspect reusable protective clothing prior to use 
to ensure that it will provide adequate protection and is not or is not about to 
become ripped, torn, deteriorated, or damaged, and that it is not visibly 
contaminated. Notify, in writing, all personnel involved in the decontamination 
of reusable outer protective clothing as indicated in 29 CFR 1926.1101. 

5. Eye Protection: Provide goggles to personnel engaged in asbestos 
abatement operations when the use of a full face respirator is not required. 

D. Warning Signs and Labels: Provide warning signs at all approaches to asbestos 
control areas. Locate signs at such a distance that personnel may read the sign 
and take the necessary protective steps required before entering the area. 
Provide labels and affix to all asbestos materials, scrap, waste, debris, and other 
products contaminated with asbestos. 
1. Warning Sign: Provide vertical format conforming to 29 CFR 1926.200, and 

29 CFR 1926.1101 minimum 20 by 14 inches displaying the following legend 
in the lower panel: 
Legend 	 Notation 
Danger 	 one inch Sans Serif Gothic or Block 
Asbestos 	 one inch Sans Serif Gothic or Block 
Cancer and Lung Disease Hazard 	1/4 inch Sans Serif Gothic or Block 
Authorized Personnel Only 	 1/4 inch Gothic 
Respirators and Protective 	 1/4 inch Gothic 
Clothing are Required in this Area 

Spacing between lines shall be at least equal to the height of the upper of any 
two lines. 

2. Warning Labels: Provide labels conforming to 29 CFR 1926.1101 of sufficient 
size to be clearly legible, displaying the following legend: 

DANGER 

CONTAINS ASBESTOS FIBERS 

AVOID CREATING DUST 

CANCER AND LUNG DISEASE HAZARD 

BREATHING ASBESTOS DUST MAY 
CAUSE SERIOUS BODILY HARM 
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E. Local Exhaust System: Where needed, provide a local exhaust system in the 
asbestos control area in accordance with Al HA Z9.2 and 29 CFR 1926.1101 that 
will provide at least four air changes per hour inside of the negative pressure 
enclosure. Local exhaust equipment shall be operated 24 hours per day, until the 
asbestos control area is removed and shall be leak proof to the filter and 
equipped with HEPA filters. Maintain a minimum pressure differential in the 
control area of minus 0.02 inch of water column relative to adjacent, unsealed 
areas. Provide continuous 24-hour per day monitoring of the pressure differential 
with a pressure differential automatic recording instrument. In no case shall the 
building ventilation system be used as the local exhaust system for the asbestos 
control area. Filters on exhaust equipment shall conform to AIHA Z9.2 and UL 
586. The local exhaust system shall terminate out of doors and remote from any 
public access or ventilation system intakes. 

F. Tools: Vacuums shall be leak proof to the filter and equipped with HEPA filters. 
Filters on vacuums shall conform to AIHA Z9.2 and UL 586. Do not use power 
tools to remove asbestos containing materials unless the tool is equipped with 
effective, integral HEPA filtered exhaust ventilation systems. Remove all residual 
asbestos from reusable tools prior to storage or reuse. 

G. Rental Equipment: If rental equipment is to be used, furnish written notification to 
the rental agency concerning the intended use of the equipment and the 
possibility of asbestos contamination of the equipment. 

3.02 WORK PROCEDURE 
A. Perform asbestos related work in accordance with 29 CFR 1926.1101, 40 CFR 

61-SUBPART M, and as specified herein. Use wet removal procedures and 
negative pressure enclosure techniques. Personnel shall wear and utilize 
protective clothing and equipment as specified herein. Eating, smoking, drinking, 
chewing gum, tobacco, or applying cosmetics shall not be permitted in the 
asbestos work or control areas. Personnel of other trades not engaged in the 
removal and demolition of asbestos containing material shall not be exposed at 
any time to airborne concentrations of asbestos unless all the personnel 
protection and training provisions of this specification are complied with by the 
trade personnel. Shut down the building heating, ventilating, and air conditioning 
system, cap the openings to the system, prior to the commencement of asbestos 
work. Disconnect electrical service when wet removal is performed and provide 
temporary electrical service with verifiable ground fault circuit interrupter (GFCI) 
protection prior to the use of any water. If an asbestos fiber release or spill 
occurs outside of the asbestos control area, stop work immediately, correct the 
condition to the satisfaction of the Project Manager including clearance sampling, 
prior to resumption of work. 

B. Protection of Existing Work to Remain: Perform work without damage or 
contamination of adjacent work. Where such work is damaged or contaminated 
as verified by the Project Manager using visual inspection or sample analysis, it 
shall be restored to its original condition or decontaminated by the Contractor at 
no expense to the State as deemed appropriate by the Project Manager. This 
includes inadvertent spill of dirt, dust, or debris in which it is reasonable to 
conclude that asbestos may exist. When these spills occur, stop work 
immediately. Then clean up the spill. When satisfactory visual inspection and air 
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sampling results are obtained from the PQP work may proceed at the discretion 
of the Project Manager. 

C. Furnishings: To the extent feasible furniture and equipment will be removed from 
the area of work by the State before asbestos work begins. Where furniture and 
equipment will remain, cover and seal furnishings/equipment with 6-mil plastic 
sheet or remove from the work area and store in a location on site approved by 
the Project Manager. 

D. Precleaning: Wet wipe and HEPA vacuum all surfaces potentially contaminated 
with asbestos prior to establishment of an enclosure. 

E. Asbestos Control Area Requirements 
1. Negative Pressure Enclosure: Block and seal openings in areas where the 

release of airborne asbestos fibers can be expected. Establish an asbestos 
negative pressure enclosure with the use of curtains, portable partitions, or 
other enclosures in order to prevent the escape of asbestos fibers from the 
contaminated asbestos work area. Negative pressure enclosure 
development shall include protective covering of uncontaminated walls, and 
ceilings with a continuous membrane of two layers of minimum 6-mil plastic 
sheet sealed with tape to prevent water or other damage. Provide two layers 
of 6-mil plastic sheet over floors and extend a minimum of 12 inches up walls. 
Seal all joints with tape. Provide local exhaust system in the asbestos control 
area. Openings will be allowed in enclosures of asbestos control areas for 
personnel and equipment entry and exit, the supply and exhaust of air for the 
local exhaust system and the removal of properly containerized asbestos 
containing materials. Replace local exhaust system filters as required to 
maintain the efficiency of the system. 

F. Removal Procedures: Wet asbestos material with a fine spray of amended water 
during removal, cutting, or other handling so as to reduce the emission of 
airborne fibers. Remove material and immediately place in 6 mil plastic disposal 
bags. Remove asbestos containing material in a gradual manner, with 
continuous application of the amended water or wetting agent in such a manner 
that no asbestos material is disturbed prior to being adequately wetted. Where 
unusual circumstances prohibit the use of 6 mil plastic bags, submit an alternate 
proposal for containment of asbestos fibers to the Project Manager for approval. 
Asbestos containing material shall be containerized while wet. At no time shall 
asbestos material be allowed to accumulate or become dry. Lower and otherwise 
handle asbestos containing material as indicated in 40 CFR 61-SUBPART M. 

G. Air Sampling: Sampling of airborne concentrations of asbestos fibers shall be 
performed in accordance with 29 CFR 1926.1101 and as specified herein. 
Sampling performed in accordance with 29 CFR 1926.1101 shall be performed 
by the PQP. Unless otherwise specified, use NIOSH Method 7400 for sampling 
and analysis. Monitoring may be duplicated by the State at the discretion of the 
Project Manager. If the air sampling results obtained by the State differ from 
those results obtained by the Contractor, the State will determine which results 
predominate. 
1. Sampling During Asbestos Work: The PQP shall provide personal and area 

sampling as indicated in 29 CFR 1926.1101 and governing environmental 
regulations. In addition, provided the same type of work is being performed, 
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provide area sampling at least once every work shift close to the work inside 
the enclosure, outside the clean room entrance to the enclosure, and at the 
exhaust opening of the local exhaust system. If sampling outside the 
enclosure shows airborne levels have exceeded background or 0.01 fibers 
per cubic centimeter, whichever is greater, stop all work, correct the 
condition(s) causing the increase, and notify the Project Manager 
immediately. Where alternate methods are used, perform personal and area 
air sampling at locations and frequencies that will accurately characterize the 
evolving airborne asbestos levels. 

2. Sampling After Final Clean-Up (Clearance Sampling): Provide area sampling 
of asbestos fibers using aggressive air sampling techniques as defined in the 
EPA 560/5-85-024 and establish an airborne asbestos concentration of less 
than 0.01 fibers per cubic centimeter after final clean-up but before removal of 
the enclosure or the asbestos work control area. After final cleanup and the 
asbestos control area is dry but prior to clearance sampling, the POP shall 
perform a visual inspection in accordance with ASTM E 1368 to ensure that 
the asbestos control and work area is free of any accumulations of dirt, dust, 
or debris. Prepare a written report signed and dated by the POP 
documenting that the asbestos control area is free of dust, dirt, and debris 
and all waste has been removed. The asbestos fiber counts from these 
samples shall be less than 0.01 fibers per cubic centimeter or be not greater 
than the background, whichever is greater. Should any of the final samples 
indicate a higher value, the Contractor shall take appropriate actions to re-
clean the area and shall repeat the sampling and analysis at the Contractor's 
expense. 

H. Lock-Down: Prior to removal of plastic barriers and after pre-clearance clean up 
of gross contamination, the PQP shall conduct a visual inspection of all areas 
affected by the removal in accordance with ASTM E 1368. Inspect for any visible 
fibers. 

Site Inspection: While performing asbestos engineering control work, the 
Contractor shall be subject to on-site inspection by the Project Manager who may 
be assisted by or represented by safety or industrial hygiene personnel. If the 
work is found to be in violation of this specification, the Project Manager or his 
representative will issue a stop work order to be in effect immediately and until 
the violation is resolved. All related costs including standby time required to 
resolve the violation shall be at the Contractor's expense. 

3.03 CLEAN-UP AND DISPOSAL 
A. Housekeeping: Essential parts of asbestos dust control are housekeeping and 

clean-up procedures. Maintain surfaces of the asbestos control area free of 
accumulations of asbestos fibers. Give meticulous attention to restricting the 
spread of dust and debris; keep waste from being distributed over the general 
area. Use HEPA filtered vacuum cleaners. DO NOT BLOW DOWN THE 
SPACE WITH COMPRESSED AIR. When asbestos removal is complete, all 
asbestos waste is removed from the work-site, and final clean-up is completed, 
the Project Manager will attest that the area is safe before the signs can be 
removed. After final clean-up and acceptable airborne concentrations are 
attained but before the HEPA unit is turned off and the enclosure removed, 
remove all pre-filters on the building HVAC system and provide new pre-filters. 

YOUTH CHALLENGE ACADEMY (YCA) 
BUILDING 621 RENOVATION - PHASE 2 	 Asbestos 
KEAUKAHA MILITARY RESERVATION, HILO, HAWAII 	 13281 - 17 



Dispose of filters as asbestos contaminated materials. Reestablish HVAC 
mechanical, and electrical systems in proper working order. The Project Manager 
will visually inspect all surfaces within the enclosure for residual material or 
accumulated dust or debris. The Contractor shall re-clean all areas showing dust 
or residual materials. If re-cleaning is required, air sample and establish an 
acceptable asbestos airborne concentration after re-cleaning. The Project 
Manager must agree that the area is safe in writing before unrestricted entry will 
be permitted. The State shall have the option to perform monitoring to determine 
if the areas are safe before entry is permitted. 

B. Title to Materials: All waste materials, except as specified otherwise, shall 
become the property of the Contractor and shall be disposed of as specified in 
applicable local, State, and Federal regulations and herein. 

C. Disposal of Asbestos 
1. Procedure for Disposal: Collect asbestos waste, asbestos contaminated 

water, scrap, debris, bags, containers, equipment, and asbestos 
contaminated clothing which may produce airborne concentrations of 
asbestos fibers and place in sealed fiber-proof, waterproof, non-returnable 
containers (e.g. double plastic bags 6 mils thick, cartons, drums or cans). 
Wastes within the containers must be adequately wet in accordance with 40 
CFR 61-SUBPART M. Affix a warning and Department of Transportation 
(DOT) label to each container including the bags or use at least 6 mils thick 
bags with the approved warnings and DOT labeling preprinted on the bag. 
The name of the waste generator and the location at which the waste was 
generated shall be clearly indicated on the outside of each container. Prevent 
contamination of the transport vehicle (especially if the transport vehicle is a 
rented truck likely to be used in the future for non-asbestos purposes). These 
precautions include lining the vehicle cargo area with plastic sheeting (similar 
to work area enclosure) and thorough cleaning of the cargo area after 
transport and unloading of asbestos debris is complete. Dispose of waste 
asbestos material at an Environmental Protection Agency (EPA) or State-
approved asbestos landfill off State property. For temporary storage, store 
sealed impermeable bags in asbestos waste drums or skids. An area for 
interim storage of asbestos waste-containing drums or skids will be assigned 
by the Project Manager or his authorized representative. Procedure for 
hauling and disposal shall comply with 40 CFR 61-SUBPART M, State, 
regional, and local standards. Sealed plastic bags may be dumped from 
drums into the burial site unless the bags have been broken or damaged. 
Damaged bags shall remain in the drum and the entire contaminated drum 
shall be buried. Uncontaminated drums may be recycled. Workers unloading 
the sealed drums shall wear appropriate respirators and personal protective 
equipment when handling asbestos materials at the disposal site. 

2. Asbestos Disposal Quantity Report: Direct the PQP to record and report, to 
the Project Manager, the amount of asbestos containing material removed 
and released for disposal. Deliver the report for the previous day at the 
beginning of each day shift with amounts of material removed during the 
previous day reported in linear feet or square feet as described initially in this 
specification and in cubic feet for the amount of asbestos containing material 
released for disposal. Allow the Project Manager to inspect, record and report 

YOUTH CHALLENGE ACADEMY (YCA) 
BUILDING 621 RENOVATION - PHASE 2 	 Asbestos 
KEAUKAHA MILITARY RESERVATION, HILO, HAWAII 	 13281 - 18 



the amount of asbestos containing material removed and released for 
disposal on a daily basis. 

END OF SECTION 
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SECTION 13282 - LEAD AND ARSENIC IN CONSTRUCTION 

PART I - GENERAL 

1.01 SUMMARY 
A. Construction activities impacting paint with lead or material containing lead and/or 

arsenic which are covered by this specification include the demolition and/or 
removal of material containing lead and arsenic. 

B. Masa Fujioka and Associates (MFA) has conducted two (2) limited hazardous 
materials surveys to identify potentially hazardous materials that are expected to 
be disturbed during renovation activities. One survey was conducted on the 
HIARNG portion of Building 621 and the other on the YCA portion of Building 
621. The results of MFA's surveys are contained in the reports: 
1. REPORT OF FINDINGS, HAZARDOUS MATERIALS TESTING SERVICES, 

Project Numbers: Federal: 15130007; State: CA-1212-C, Keaukaha Military 
Reservation, Building 621, Hawaii Army National Guard (HIARNG) (Phase 1), 
1046 Leilani Street, Hilo, Hawaii Island, Hawaii, dated January 23, 2013. 

2. REPORT OF FINDINGS, HAZARDOUS MATERIALS TESTING SERVICES, 
Project Numbers: Federal: 15130007; State: CA-1212-C, Keaukaha Military 
Reservation, Building 621, Hawaii Youth Challenge Academy (YCA) (Phase 
2-3), 1046 Leilani Street, Hilo, Hawaii Island, Hawaii, dated January 25, 2013. 

C. Lead-based surfaces/paints have been identified in MFA's survey in the following 
samples: 
1. (HIARNG) Sample L4, White metal window frame, B621, Room 20 

(4.5000%). 

2. (HIARNG) Sample L5, Pink' metal window frame, B621, Room 11(3.6000%). 

3. (HIARNG) Sample L6, Brown metal window frame, B621, Room 12 exterior 
(1 2.0000%). 

4. (YCA) Sample L4, Brown wood door/frame, B621, All (1.2000%). 

5. (YCA) Sample L5, Brown metal post, B621, Exterior (1 .4000%). 

D. Lead-containing surfaces/paints have been identified in MFA's survey in the 
following samples: 
1. (HIARNG) Sample Li, White canec ceiling panel, B621, Room 10(0.0950%). 

2. (HIARNG) Sample L3, White concrete wall, B621, Room 35 (0.0850%). 

3. (HIARNG) Sample L8, White wood ceiling, B621 Men's restroom (0.1700%). 

4. (YCA) Sample LI, White canec ceiling panel, B621, Rooms 3,6,7,8,9 
(0.0830%). 

5. (YCA) Sample L2, White brick wall, B621, All interior (0.0590%). 
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6. (YCA) Sample L3, Green wood door/frame, B621, Room 6 (restroom) 
(0.0210%). 

7. (YCA) Sample L6, Brown brick column, B621, Exterior (0.4000%). 

8. (YCA) Sample L7, Off-white brick wall, B621, Exterior (0.0190%). 

9. (YCA) Sample L12, Green brick wall, B621, Room 42(0.0410%). 

10. (YCA) Sample L13, White metal column, B621, Gym (0.2500%). 

E. Arsenic has been identified in the following canec-type wall and ceiling panels: 
1. (HIARNG)Asl - White ceiling panel (rectangle), B621, RoomlO (2800 

mg/kg). 

2. (HIARNG) As2 - White ceiling panel (perforated square), B621, Room 40 
(2500 mg/kg). 

3. (YCA)Asl - White ceiling panel, brown inner, B621, Rooms 3,6,7,8,9 (1800.0 
mg/kg). 

4. (YCA) As2 - White wall panel, brown inner, B621, Room 3 separator wall 
(350.0 mg/kg). 

F. Work shall be conducted such that dust and paint chips are not produced from 
any activity that disturbs painted/coated surfaces or arsenic containing materials. 
The Contractor shall coordinate with other disciplines to spot abate all locations 
where surfaces, materials, and components are expected to be disturbed. 

1.02 REFERENCES 
A. The Contractor shall adhere to the most current versions of the references listed 

below (regardless of the listed date) at the time when any lead related work 
occurs. 

B. American National Standards Institute (ANSI): 
1. ANSI Z88.2 (1992) Respiratory Protection 

C. Occupational Safety and Health Administration (OSHA): 
1. 29 CFR 1926.103 Respiratory Protection 

2. 29 CFR 1926.21 Safety Training and Education 

3. 29 CFR 1926.33 Access to Employee Exposure and Medical Records 

4. 29 CFR 1926.55 Gases, Vapors, Fumes, Dusts, and Mists 

5. 29 CFR 1926.59 Hazard Communication 

6. 29 CFR 1926.62 Lead 

7. 29 CFR 1926.65 Hazardous Waste Operations and Emergency Response 
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8. 29 CFR 1910.1018 Inorganic Arsenic 

D. State of Hawaii Administrative Rules (HAR): 
1. HAR 11-41 Lead-Based Paint Activities 

2. HAR 12-148.1 Lead 

3. HAR 12-202-31.1 Inorganic Arsenic 

E. State of Hawaii Revised Statutes (HRS): 
1. HRS 342P Asbestos and Lead 

2. HRS 321-11(27) Lead Accreditation Program 

F. U.S. Department of Housing and Urban Development (HUD): 
1. HUD 6780 (1995; Errata Aug 1 996;Rev Ch. 7 - 1997) Guidelines for the 

Evaluation and Control of Lead-Based Paint Hazards in Housing 

C. U.S. Department of Transportation (DOT): 
1. 49 CFR 172 Hazardous Materials Table, Special Provisions, Hazardous 

Materials Communications, Emergency Response Information, and Training 
Requirements 

2. 49 CFR 178 Specifications for Packagings 

H. U.S Environmental Protection Agency (EPA): 
1. 40 CFR 260 Hazardous Waste Management System: General 

2. 40 CFR 261 Identification and Listing of Hazardous Waste 

3. 40 CFR 262 Standards Applicable to Generators of Hazardous Waste 

4. 40 CFR 263 Standards Applicable to Transporters of Hazardous Waste 

5. 40 CFR 264 Standards for Owners and Operators of Hazardous Waste 
Treatment, Storage, and Disposal Facilities 

6. 40 CFR 265 Interim Status Standards for Owners and Operators of 
Hazardous Waste Treatment, Storage, and Disposal Facilities 

7. 40 CFR 268 Land Disposal Restrictions 

8. 40 CFR 745 Lead-Based Paint Poisoning Prevention in Certain Residential 
Structures 

I. Underwriters Laboratories (UL): 
1. UL 586 (2009) Standard for High-Efficiency Particulate, Air Filter Units 

1.03 DEFINITIONS 
A. Action Level (AL): Employee exposure, without regard to use of respirators, to an 

airborne concentration of lead of 30 micrograms per cubic meter of air averaged 
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over an 8 hour period and a concentration of inorganic arsenic of 5 micrograms 
per cubic meter of air (5 uglm(3)) averaged over any eight (8) hour period. 

B. Area Sampling: Sampling of lead and arsenic concentrations within the lead and 
arsenic control area and inside the physical boundaries which is representative of 
the airborne lead and arsenic concentrations but is not collected in the breathing 
zone of personnel (approximately 5 to 6 feet above the floor). 

C. Competent Person (CP): As used in this section, refers to a person employed by 
the Contractor who is trained in the recognition and control of lead and arsenic 
hazards in accordance with current Federal, State, and local regulations and has 
the authority to take prompt corrective actions to control the lead and arsenic 
hazard. A Certified Industrial Hygienist (CIH) certified by the American Board of 
Industrial Hygiene or a Certified Safety Professional (CSP) certified by the Board 
of Certified Safety Professionals is the best choice. 

D. Contaminated Room: Refers to a room for removal of contaminated personal 
protective equipment (PPE). 

E. Decontamination Shower Facility: That facility that encompasses a clean clothing 
storage room, and a contaminated clothing storage and disposal rooms, with a 
shower facility in between. 

F. High Efficiency Particulate Arrestor (HEPA) Filter Equipment: HEPA filtered 
vacuuming equipment with a UL 586 filter system capable of collecting and 
retaining lead-contaminated particulate. A high efficiency particulate filter 
demonstrates at least 99.97 percent efficiency against 0.3 micron or larger size 
particles. 

G. Inorganic Arsenic: Copper aceto-arsenite and all inorganic compounds containing 
arsenic except arsine, measured as arsenic (As). 

H. Lead: Metallic lead, inorganic lead compounds, and organic lead soaps. Excludes 
other forms of organic lead compounds. 

Lead and Arsenic Control Area: A system of control methods to prevent the 
spread of lead and arsenic dust, paint chips or debris to adjacent areas that may 
include temporary containment, floor or ground cover protection, physical 
boundaries, and warning signs to prevent unauthorized entry of personnel. HEPA 
filtered local exhaust equipment may be used as engineering controls to further 
reduce personnel exposures or building/outdoor environmental contamination. 

Lead and Arsenic Permissible Exposure Limits (PEL): 
1. Lead: Fifty micrograms per cubic meter of air as an 8 hour time weighted 

average as determined by 29 CFR 1926.62. If an employee is exposed for 
more than eight hours in a work day, the PEL shall be determined by the 
following formula: PEL (micrograms/cubic meter of air) = 400/No. hrs worked 
per day. 
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2. Arsenic: The employer shall assure that no employee is exposed to inorganic 
arsenic at concentrations greater than 10 micrograms per cubic meter of air 
(10 ug/m(3)), averaged over any 8-hour period as determined by 29 CFR 
191 0.1018. 

K. Material Containing Lead/Paint with Lead (MCL/PWL): Any material, including 
paint, which contains lead as determined by the testing laboratory using a valid 
test method. The requirements of this section does not apply if no detectable 
levels of lead are found using a quantitative method for analyzing paint or MCL 
using laboratory instruments with specified limits of detection (usually 0.01%). An 
X-Ray Fluorescence (XRF) instrument is not considered a valid test method. 

L. Personal Sampling: Sampling of airborne lead and arsenic concentrations within 
the breathing zone of an employee to determine the 8 hour time weighted 
average concentration in accordance with 29 CFR 1926.62 and 29 CFR 
1910.1018. Samples shall be representative of the employees' work tasks. 
Breathing zone shall be considered an area within a hemisphere, forward of the 
shoulders, with a radius of 6 to 9 inches and centered at the nose or mouth of an 
employee. 

M. Physical Boundary: Area physically roped or partitioned off around lead and 
arsenic control area to limit unauthorized entry of personnel. 

1.04 MATERIAL OWNERSHIP 
A. Demolished Materials: Except for items or material indicated to be reused, 

salvaged, or otherwise indicated to remain property of State, demolished 
materials shall become the property of Contractor and shall be removed from the 
site and legally disposed of, in accordance with applicable Federal, State and 
State laws, regulations and ordinances. State will not be responsible for 
condition, loss or damage to items to be demolished after Notice to Proceed. 

1.05 REQUIREMENTS 
A. Description of Work: The work covered by this section includes the removal, 

handling, and control of intact, loose, flaking, and/or dislodged paint chips and 
arsenic containing canec-type wall and ceiling panels and the resultant 
procedures and equipment required to protect workers, the environment, and 
occupants of the building or area, or both, from contact with lead and arsenic. 
Work shall be conducted such that dust and paint chips are not produced from 
any activity that disturbs painted/coated surfaces or arsenic containing materials. 
The work also includes the disposal of any lead and arsenic contaminated waste 
generated by the work. All lead and arsenic removal work shall be supervised by 
a competent person as specified herein. 

B. In performing this project, all possible precautions relative to health and safety 
should be utilized to prevent airborne release of lead and arsenic and to protect 
Contractor's employees and occupants from the interior of the building. 

C. Contractor shall take the necessary precautions to protect the building occupants 
and visitors who will remain in the building and in surrounding areas during 
construction activities. 

D. Coordination with Other Work: The contractor shall coordinate with work being 
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performed in adjacent areas. Coordination procedures shall be explained in the 
Plan and shall describe how the Contractor will prevent lead and arsenic 
exposure to other contractors and/or State personnel performing work unrelated 
to lead and arsenic activities. 

1.06 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

Submittal A, below, shall be submitted 20 days prior to commencement of work. 
All other submittals shall be submitted as specified herein. Where no time is 
given, the submittal shall be turned in no later than 10 days following completion 
of work. In the event a submittal is not used, the Contractor shall provide a short 
explanation. 

B. Preconstruction Submittals: 
1. Occupational and Environmental Assessment Data Report (if objective data is 

used to justify excluding the initial occupational exposure assessment) 

2. Lead and Arsenic Compliance Plan including CP approval (signature, date, 
and certification number) 

3. Competent Person Qualifications 

4. Training Certification of Workers and Supervisors 

5. Lead and Arsenic Waste Management Plan 

6. Written Evidence that TSD is Approved for Lead and Arsenic Disposal 

7. Certification of Medical Examinations 

C. Test Reports: 
1. Sampling Results 

2. Occupational and Environmental Assessment Data Report 

D. Certificates: 
1. Testing Laboratory Qualifications 

2. Clearance Certification 

E. Closeout Submittals: 
1. Completed and signed Hazardous Waste Manifest from treatment or disposal 

facility 

1.07 QUALITY ASSURANCE 
A. Qualifications: 

1. Competent Person (CP): Submit name, address, and telephone number of 
the CP selected to perform responsibilities specified in paragraph entitled 
"Competent Person (CP) Responsibilities." Provide documented construction 
project-related experience with implementation of OSHA's Lead in 
Construction and Inorganic Arsenic standard (29 CFR 1926.62 and 29 CFR 
1910.1018) which shows ability to assess occupational and environmental 
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exposure to lead and arsenic, experience with the use of respirators, personal 
protective equipment and other exposure reduction methods to protect 
employee health. Submit proper documentation that the CP is trained and 
licensed/certified in accordance with Federal, State and local laws. At 
minimum the competent person shall be a licensed/certified lead-based paint 
abatement Supervisor/Project Designer in the State of Hawaii. 

2. Training Certification: Submit a certificate for each worker and supervisor, 
signed and dated by the training provider, stating that the employee has 
received the required lead and arsenic training specified in OSHA 29 CFR 
1926.62(l) and 29 CFR 191 0.1018. 

3. Testing Laboratory: Submit the name, address, and telephone number of the 
testing laboratory selected to perform the air analysis, testing, and reporting of 
airborne concentrations of lead and arsenic. Use a laboratory participating in 
the EPA National Lead Laboratory Accreditation Program (NLLAP) by being 
accredited by either the American Association for Laboratory Accreditation 
(A2LA) or the American Industrial Hygiene Association (AIHA) and that is 
successfully participating in the Environmental Lead Proficiency Analytical 
Testing (ELPAT) program to perform sample analysis. Laboratories selected 
to perform blood lead analysis shall be OSHA approved. 

B. Requirements: 
1. Competent Person (CP) Responsibilities: 

a. Verify training meets all Federal, State, and local requirements. 

b. Review and approve Lead and Arsenic Compliance Plan for conformance 
to the applicable referenced standards. 

c. Continuously inspect PWL or MCL and arsenic work for conformance with 
the approved plan. 

d. Perform (or oversee performance of) air sampling. Recommend upgrades 
or downgrades (whichever is appropriate based on exposure) on the use 
of PPE (respirators included) and engineering controls. 

e. Ensure work is performed in strict accordance with specifications at all 
times. 

f. Control work to prevent hazardous exposure to human beings and to the 
environment at all times. 

g. Supervise final cleaning of the lead and arsenic control area, take 
clearance wipe samples if necessary; review clearance sample results 
and make recommendations for further cleaning. 

h. Certify the conditions of the work as called for elsewhere in this 
specification. 

2. Lead and Arsenic Compliance Plan: Submit a detailed job-specific plan of the 
work procedures to be used in the disturbance of PWL or MCL and arsenic. 
The plan shall include a sketch showing the location, size, and details of lead 
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control areas, critical barriers, physical boundaries, location and details of 
decontamination facilities, viewing ports, and mechanical ventilation system. 
Include a description of equipment and materials, work practices, controls and 
job responsibilities for each activity from which lead is emitted. Include in the 
plan, eating, drinking, smoking, hygiene facilities and sanitary procedures, 
interface of trades, sequencing of lead related work, collected waste water 
and dust containing lead and arsenic and debris, air sampling, respirators, 
personal protective equipment, and a detailed description of the method of 
containment of the operation to ensure that lead and arsenic is not released 
outside of the lead and arsenic control area. Include site preparation, cleanup 
and clearance procedures. Include occupational and environmental 
sampling, training and strategy, sampling and analysis strategy and 
methodology, frequency of sampling, duration of sampling, and qualifications 
of sampling personnel in the air sampling portion of the plan. Include a 
description of arrangements made among contractors on multicontractor 
worksites to inform affected employees and to clarify responsibilities to control 
exposures. The plan shall be developed by a certified industrial hygienist. In 
occupied buildings, the plan shalt also include an occupant protection 
program that describes the measures that will be taken during the work to 
notify and protect the building occupants. 

3. Occupational and Environmental Assessment Data Report: Submit 
occupational and environmental sampling results to the Project Manager 
within three working days of collection, signed by the testing laboratory 
employee performing the analysis, the employee that performed the sampling, 
and the CP. In order to reduce the full implementation of 29 CFR 1926.62, the 
Contractor shall provide documentation. Submit a report that supports the 
determination to reduce full implementation of the requirements of 29 CFR 
1926.62 and supporting the Lead and Arsenic Compliance Plan. 
a. The initial monitoring shall represent each job classification, or if working 

conditions are similar to previous jobs by the same employer, provide 
previously collected exposure data that can be used to estimate worker 
exposures per 29 CFR 1926.62. The data shall represent the worker's 
regular daily exposure to lead for stated work. 

b. Submit worker exposure data gathered during the task based trigger 
operations of 29 CFR 1926.62 with a complete process description. This 
includes manual demolition, manual scraping, manual sanding, heat gun, 
power tool cleaning, rivet busting, cleanup of dry expendable abrasives, 
abrasive blast enclosure removal, abrasive blasting, welding, cutting and 
torch burning where lead containing coatings are present. 

c. The initial assessment shall determine the requirement for further 
monitoring and the need to fully implement the control and protective 
requirements including the lead and arsenic compliance plan per 29 CFR 
1926.62. 

4. Medical Examinations: Initial medical surveillance as required by 29 CFR 
1926.62 shall be made available to all employees exposed to lead at any time 
(1 day) above the action level. Full medical surveillance shall be made 
available to all employees on an annual basis who are or may be exposed to 
lead in excess of the action level for more than 30 days a year or as required 

YOUTH CHALLENGE ACADEMY (YCA) 
BUILDING 621 RENOVATION - PHASE 2 	 Lead and Arsenic in Construction 
KEAUKAHA MILITARY RESERVATION, HILO, HAWAII 	 13282 - 8 



by 29 CFR 1926.62. Adequate records shall show that employees meet the 
medical surveillance requirements of 29 CFR 1926.33, 29 CFR 1926.62 and 
29 CFR 1926.103. Provide medical surveillance to all personnel exposed to 
lead as indicated in 29 CFR 1926.62. Maintain complete and accurate 
medical records of employees for the duration of employment plus 30 years. 
The medical requirements found in 29 CFR 191 0.1018 shall also be followed 
in regards to arsenic. 

5. Training: Train each employee performing work that disturbs lead and 
arsenic, who performs disposal, and air sampling operations prior to the time 
of initial job assignment and annually thereafter, in accordance with 29 CFR 
1926.21, 29 CFR 1926.62, 29 CFR 191 0.101 8, and State and local 
regulations where appropriate. 

6. Respiratory Protection Program: 
a. Provide each employee required to wear a respirator a respirator fit test at 

the time of initial fitting and at least annually thereafter as required by 29 
CFR 1926.62 and 29 CFR 1910.1018. 

b. Establish and implement a respiratory protection program as required by 
ANSI Z88.2, 29 CFR 1926.103, 29 CFR 1926.62, 29 CFR 1926.55, and 
29 CFR 1910.1018. 

7. Hazard Communication Program: Establish and implement a Hazard 
Communication Program as required by 29 CFR 1926.59. 

8. Lead and Arsenic Waste Management: The Lead and Arsenic Waste 
Management Plan shall comply with applicable requirements of Federal, 
State, and local hazardous waste regulations, and address: 
a. Identification and classification of wastes associated with the work. 

b. Estimated quantities of wastes to be generated and disposed of. 

c. Names and qualifications of each contractor that will be transporting, 
storing, treating, and disposing of the wastes. Include the facility location 
and a 24-hour point of contact. Furnish two copies of USEPA/State 
hazardous waste permits, manifests, and USEPA Identification numbers. 

d. Names and qualifications (experience and training) of personnel who will 
be working on-site with hazardous wastes. 

e. List of waste handling equipment to be used in performing the work, to 
include cleaning, volume reduction, and transport equipment. 

f. Spill prevention, containment, and cleanup contingency measures 
including a health and safety plan to be implemented in accordance with 
29 CFR 1926.65. 

g. Work plan and schedule for waste containment, removal and disposal. 
Proper containment of the waste includes using acceptable waste 
containers (e.g., 55-gallon drums) as well as proper marking/labeling of 
the containers. Wastes shall be cleaned up and containerized daily. 
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h. Include any process that may alter or treat waste rendering a hazardous 
waste non hazardous. 

9. Environmental, Safety and Health Compliance: In addition to the detailed 
requirements of this specification, comply with laws, ordinances, rules, and 
regulations of Federal, State, and local authorities regarding lead and arsenic. 
Comply with the applicable requirements of the current issue of 29 CFR 
1926.62 and 29 CFR 1910.1018. Submit matters regarding interpretation of 
standards to the Project Manager for resolution before starting work. Where 
specification requirements and the referenced documents vary, the most 
stringent requirement shall apply. The following State laws, ordinances, 
criteria, rules and regulations regarding removing, handling, storing, 
transporting, and disposing of lead and arsenic contaminated materials apply: 
a. Hawaii Revised Statutes (HRS): 

1) HRS 321-11(27) and HRS 342P 

b. Hawaii Administrative Rules (HAR): 
1) State Department of Health (DOH) HAR 11-41 

2) Hawaii Occupational Safety and Health (HIOSH) HAR 12-148.1 and 
HAR 12-202-31.1 

C. Pre-Construction Conference: Along with the CP, meet with the Project Manager 
to discuss in detail the Lead and Arsenic Waste Management Plan and the Lead 
and Arsenic Compliance Plan, including procedures and precautions for the work. 

1.08 EQUIPEMENT 
A. Respirators: Furnish appropriate respirators approved by the National Institute for 

Occupational Safety and Health (NIOSH), Department of Health and Human 
Services, for use in atmospheres containing lead and arsenic dust, fume and 
mist. Respirators shall comply with the requirements of 29 CFR 1926.62 and 29 
CFR 1910.1018. 

B. Special Protective Clothing: Furnish personnel who will be exposed to lead and 
arsenic contaminated dust with proper disposable or uncontaminated, reusable 
protective whole body clothing, head covering, gloves, eye, and foot coverings as 
required by 29 CFR 1926.62 and 29 CFR 1910.1018. Furnish proper disposable 
plastic or rubber gloves to protect hands. Reduce the level of protection only 
after obtaining approval from the CP. 

C. Rental Equipment Notification: If rental equipment is to be used during PWL, 
MCL, or arsenic handling and disposal, notify the rental agency in writing 
concerning the intended use of the equipment. 

D. Vacuum Filters: UL 586 labeled HEPA filters. 

E. Equipment for State Personnel: Furnish the Project Manager with two complete 
sets of personal protective equipment (PPE) daily, as required herein, for entry 
into and inspection of the lead and arsenic removal work within the lead and 
arsenic controlled area. Personal protective equipment shall include disposable 
whole body covering, including appropriate foot, head, eye, and hand protection. 
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PPE shall remain the property of the Contractor. The state will provide respiratory 
protection for the Project Manager. 

1.09 PROJECT/SITE CONDITIONS 
A. Protection of Existing Work to Remain: Perform work without damage or 

contamination of adjacent areas. Where existing work is damaged or 
contaminated, restore work to its original condition or better as determined by the 
Project Manager. 

PART 2- PRODUCTS (Not Used) 

PART 3- EXECUTION 

3.01 PREPARATION 
A. Protection 

1. Notification: 
a. Notify the Project Manager 20 days prior to the start of any lead or arsenic 

work. 

b. Occupant Notification: Where the building is occupied, submit occupant 
written acknowledgment of the delivery of lead hazard information 
pamphlet (EPA 747-K-99-001 "Protect Your Family From Lead in Your 
Home") prior to commencing the renovation work for each affected unit 
using language provided in 40 CFR 745 Subpart E. 

2. Lead and Arsenic Control Area: 
a. Physical Boundary: Provide physical boundaries around the lead/arsenic 

control area by roping off the area designated in the work plan or 
providing curtains, portable partitions or other enclosures to ensure that 
lead will not escape outside of the lead/arsenic control area. 

b. Warning Signs: Provide warning signs at approaches to lead/arsenic 
control areas. Locate signs at such a distance that personnel may read 
the sign and take the necessary precautions before entering the area. 
Signs shall comply with the requirements of 29 CFR 1926.62. 

3. Furnishings: The State will remove furniture and equipment from the building 
before lead/arsenic work begins to the extent feasible. Where furniture and 
equipment will remain in the building-lead/arsenic control area, protect and 
cover furnishings and equipment or remove furnishings from the work area 
and store in a location approved by the Project Manager. 

4. Heating, Ventilating and Air Conditioning (HVAC) Systems: Shut down, lock 
out, and isolate HVAC systems that supply, exhaust, or pass through the 
lead/arsenic control areas. Seal intake and exhaust vents in the lead/arsenic 
control area with 6 mil plastic sheet and tape. Seal seams in HVAC 
components that pass through the lead/arsenic control area. 
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5. Decontamination Shower Facility: Provide clean and contaminated change 
rooms and shower facilities in accordance with this specification and 29 CFR 
1926.62. 

6. Eye Wash Station: Where eyes may be exposed to injurious corrosive 
materials, suitable facilities for quick drenching or flushing of the eyes shall be 
provided within the work area. 

7. Mechanical Ventilation System: 
a. To the extent feasible, use local exhaust ventilation or other collection 

systems, approved by the CP. Local exhaust ventilation systems shall be 
evaluated and maintained in accordance with 29 CFR 1926.62 and 29 
CFR 1910.1018. 

b. Vent local exhaust outside the building and away from building ventilation 
intakes or ensure system is connected to HEPA filters. 

c. Use locally exhausted, power actuated tools or manual hand tools. 

8. Personnel Protection: Personnel shall wear and use protective clothing and 
equipment as specified herein. Eating, smoking, or drinking or application of 
cosmetics is not permitted in the lead/arsenic control area. No one will be 
permitted in the lead/arsenic control area unless they have been appropriately 
trained and provided with protective equipment. 

3.02 ERECTION 
A. Lead and Arsenic Control Area Requirements: Establish a lead/arsenic control 

area by completely establishing barriers and physical boundaries around the area 
or structure where PWL or MCL and arsenic removal operations will be 
performed. Contain removal operations by the use of critical barriers, HEPA 
filtered exhaust, or a negative pressure enclosure system with decontamination 
facilities and with HEPA filtered exhaust if required by the CP. For containment 
areas larger than 1,000 square feet install a minimum of two 18 inch square 
viewing ports. Locate ports to provide a view of the required work from the 
exterior of the enclosed contaminated area. Glaze ports with laminated safety 
glass. 

3.03 APPLICATION 
A. Lead and Arsenic Work: Perform lead/arsenic work in accordance with approved 

Lead and Arsenic Compliance Plan. Use procedures and equipment required to 
limit occupational exposure and environmental contamination with lead and 
arsenic when the work is performed in accordance with 29 CFR 1926.62 and 29 
CFR 1910.1018, and as specified herein. Dispose of all PWL or MCL and 
arsenic and associated waste in compliance with Federal, State, and local 
requirements. 

B. Paint with Lead or Material Containing Lead/Arsenic Removal: Manual or power 
sanding or grinding of lead/arsenic surfaces or materials is not permitted unless 
tools are equipped with HEPA attachments or wet methods. The dry sanding or 
grinding of surfaces that contain lead/arsenic is prohibited. Provide methodology 
for removing lead in the Lead and Arsenic Compliance Plan. Select lead/arsenic 
removal processes to minimize contamination of work areas outside the control 
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area with lead/arsenic contaminated dust or other lead/arsenic contaminated 
debris or waste and to ensure that unprotected personnel are not exposed to 
hazardous concentrations of lead or arsenic. Describe this removal process in 
the Lead and Arsenic Compliance Plan. 

C. Paint with Lead or Material Containing Lead/Arsenic - Indoor Removal: Perform 
removal in the lead/arsenic control areas using enclosures, barriers or 
containments. Collect residue/debris for disposal in accordance with Federal, 
State, and local requirements. 

D. Paint with Lead or Material Containing Lead/Arsenic - Outdoor Removal: Perform 
outdoor removal as indicated in Federal, State, and local regulations and in the 
Lead and Arsenic Compliance Plan. The worksite preparation (barriers or 
containments) shall be job dependent and presented in the Lead and Arsenic 
Compliance Plan. Paint chips shall not be allowed to fall to unprotected ground. 
Protect the ground and other areas where paint chips are likely to fall, with plastic 
sheeting. Where wind is likely to disperse paint ships upon disturbance, the 
Contractor shall remove all loose and flaking paint with a HEPA vacuum 
positioned at the point of removal and such that no paint chips are allowed to 
escape the point of removal and lead-control area to the surrounding 
environment. 

E. Personnel Exiting Procedures: Whenever personnel exit the lead/arsenic-
controlled area, they shall perform the following procedures and shall not leave 
the work place wearing any clothing or equipment worn in the control area: 
1. Vacuum all clothing before entering the contaminated change room. 

2. Remove protective clothing in the contaminated change room, and place 
them in an approved impermeable disposal bag. 

3. Shower. 

4. Change to clean clothes prior to leaving the clean clothes storage area. 

3.04 FIELD QUALITY CONTROL 
A. Tests 

1. Air Sampling: Conduct sampling for lead and arsenic in accordance with 29 
CFR 1926.62 and 29 CFR 1910.1018 and as specified herein. Air sampling 
shall be directed or performed by the CP. 
a. The CP shall be on the job site directing the air sampling and inspecting 

the PWL or MCL and arsenic removal work to ensure that the 
requirements of the contract have been satisfied during the entire 
operation. 

b. Collect personal air samples on employees who are anticipated to have 
the greatest risk of exposure as determined by the CP. In addition, collect 
air samples on at least twenty-five percent of the work crew or a minimum 
of two employees, whichever is greater, during each work shift. 

c. Submit results of air samples, signed by the CP, within 72 hours after the 
air samples are taken. 
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d. Conduct area air sampling daily, on each shift in which lead-based paint 
and arsenic removal operations are performed, in areas immediately 
adjacent to the lead/arsenic control area. Sufficient area monitoring shall 
be conducted to ensure unprotected personnel are not exposed at or 
above applicable ALs and PELs for lead and arsenic. If the ALs or PELs 
are reached or exceeded, stop work, correct the conditions(s) causing the 
increased levels. Notify the Project Manager immediately. Determine if 
condition(s) require any further change in work methods. Removal work 
shall resume only after the CP and the Project Manager give approval. 

2. Testing of Material Containing Lead Residue: Test residue in accordance with 
40 CFR 261 for hazardous waste. 

3.05 CLEANING AND DISPOSAL 
A. Cleanup: Maintain surfaces of the lead/arsenic control area free of accumulations 

of dust and debris. Restrict the spread of dust and debris; keep waste from being 
distributed over the work area. Do not dry sweep or use pressurized air to clean 
up the area. At the end of each shift and when the lead/arsenic operation has 
been completed, clean the controlled area of visible contamination by vacuuming 
with a HEPA filtered vacuum cleaner, wet mopping the area and wet wiping the 
area as indicated by the Lead and Arsenic Compliance Plan. All paint chips 
found on the ground shall be collected for disposal. Reclean areas showing dust 
or debris. After visible dust and debris is removed, wet wipe and HEPA vacuum 
all surfaces in the controlled area. If adjacent areas become contaminated at any 
time during the work, clean, visually inspect, and then wipe sample all 
contaminated areas. The CP shall then certify in writing that the area has been 
cleaned of lead and arsenic contamination before clearance testing. 
1. Clearance Certification: The CP shall certify in writing that air samples 

collected outside the lead/arsenic control area during paint removal 
operations are less than applicable ALs and PELs; the respiratory protection 
used for the employees was adequate; the work procedures were performed 
in accordance with 29 CFR 1926.62 and 29 CFR 1910.1018; and that there 
were no visible accumulations of material and dust containing lead/arsenic left 
in the work site. Do not remove the lead/arsenic control area or roped off 
boundary and warning signs prior to the Project Manager's acknowledgement 
of receipt of the CP certification. Clear the lead/arsenic control area of all 
visible dust and debris. 

B. Disposal: 
1. All material, whether hazardous or non-hazardous shall be disposed in 

accordance with all laws and provisions and all Federal, State or local 
regulations. Ensure all waste is properly characterized. The result of each 
waste characterization (TCLP for RCRA materials) will dictate disposal 
requirements. 

2. Contractor is responsible for segregation of waste. Collect lead and arsenic-
contaminated waste, scrap, debris, bags, containers, equipment, and lead 
and arsenic-contaminated clothing that may produce airborne concentrations 
of lead and arsenic particles. Label the containers in accordance with 29 
CFR 1926.62, 40 CFR 261, and 29 CFR 1910.1018. 

YOUTH CHALLENGE ACADEMY (YCA) 
BUILDING 621 RENOVATION - PHASE 2 	 Lead and Arsenic in Construction 
KEAUKAHA MILITARY RESERVATION, HILO, HAWAII 	 13282-14 



3. Dispose of lead and arsenic-contaminated material classified as hazardous 
waste at an EPA/State approved hazardous waste treatment, storage, or 
disposal facility off State property. 

4. Store waste materials in U.S. Department of Transportation (49 CFR 178) 
approved 55 gallon drums. Properly label each drum to identify the type of 
waste (49 CFR 172) and the date the drum was filled. For hazardous waste, 
the collection drum requires marking/labeling in accordance with 40 CFR 262 
during the accumulation/collection timeframe. The Project Manager or an 
authorized representative will assign an area for interim storage of waste-
containing drums. Do not store hazardous waste drums in interim storage 
longer than 90 calendar days from the date affixed to each drum. 

5. Handle, store, transport, and dispose lead or lead-contaminated waste in 
accordance with 40 CFR 260, 40 CFR 261, 40 CFR 262, 40 CFR 263, 40 
CFR 264, and 40 CFR 265. Comply with land disposal restriction notification 
requirements as required by 40 CFR 268. 

C. Disposal Documentation: Submit written evidence to demonstrate the hazardous 
waste treatment, storage, or disposal facility (TSD) is approved for lead and 
arsenic disposal by the EPA, State or local regulatory agencies. Submit one copy 
of the completed hazardous waste manifest, signed and dated by the initial 
transporter in accordance with 40 CFR 262. Contractor shall provide a certificate 
that the waste was accepted by the disposal facility. 

D. Payment for Hazardous Waste: Payment for disposal of hazardous and non-
hazardous waste will not be made until a signed copy of the manifest from the 
treatment or disposal facility certifying the amount of lead and arsenic-containing 
materials or non-hazardous waste delivered is returned and a copy is furnished to 
the State. 

END OF SECTION 
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SECTION 13286 - HANDLING OF LIGHTING BALLASTS AND LAMPS 
CONTAINING PCBS AND MERCURY 

PART I - GENERAL 

1.01 SUMMARY 
A. Furnish labor, materials, services, and equipment necessary for the removal of 

PCB containing lighting ballasts, associated mercury-containing fluorescent 
lamps, and high intensity discharge (HID) lamps in accordance with local, state, 
or federal regulations. Do not expose PCBs to open flames or other high 
temperature sources since toxic decomposition by-products may be produced. 
Do not break mercury containing fluorescent lamps or high intensity discharge 
lamps. 

1.02 REFERENCES 
A. U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA): 

1. OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA): 
a. 29 CFR 1910.1000, Air Contaminants 

2. U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA): 
a. 40 CFR 260-40 CFR 265, Various Hazardous Waste Standards 

b. 40 CFR 268, Land Disposal Restrictions 

c. 40 CFR 270, EPA Administered Permit Programs: The Hazardous Waste 
Permit Program 

d. 40 CFR 273, Standards For Universal Waste Management 

e. 40 CFR 761, Polychlorinated Biphenyls (PCBs) Manufacturing, 
Processing, Distribution in Commerce, and Use Prohibitions 

3. U.S. DEPARTMENT OF TRANSPORTATION (DOT): 
a. 49 CFR 178, Specifications for Packagings 

1.03 DESCRIPTION OF WORK 
A. Removal and disposal of PCB containing lighting ballasts and associated 

mercury-containing lamps. Contractor may encounter leaking PCB ballasts. 

1.04 DEFINITIONS 
A. Certified Industrial Hygienist (CIH): An industrial hygienist hired by the contractor 

shall be certified by the American Board of Industrial Hygiene. 

B. Leak: Leak or leaking means any instance in which a PCB article, PCB container, 
or PCB equipment has any PCBs on any portion of its external surface. 
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C. Lamps: Lamp, also referred to as "universal waste lamp", is defined as the bulb 
or tube portion of an electric lighting device. A lamp is specifically designed to 
produce radiant energy, most often in the ultraviolet, visible, and infra-red regions 
of the electromagnetic spectrum. Examples of common universal waste electric 
lamps include, but are not limited to, fluorescent, high intensity discharge, neon, 
mercury vapor, high pressure sodium, and metal halide lamps. 

D. Polychlorinated Biphenyls (PCBs): PCBs as used in this specification shall mean 
the same as PCBs, PCB containing lighting ballast, and PCB container, as 
defined in 40 CFR 761, Section 3, Definitions. 

E. Spill: Spill means both intentional and unintentional spills, leaks, and other 
uncontrolled discharges when the release results in any quantity of PCBs running 
off or about to run off the external surface of the equipment or other PCB source, 
as well as the contamination resulting from those releases. 

F. Universal Waste: Universal Waste means any of the following hazardous wastes 
that are managed under the universal waste requirements 40 CFR 273: 
1. Batteries as described in Sec. 273.2 of this chapter; 

2. Pesticides as described in Sec. 273.3 of this chapter; 

3. Thermostats as described in Sec. 273.4 of this chapter; and 

4. Lamps as described in Sec. 273.5 of this chapter. 

1.05 QUALITY ASSURANCE 
A. Regulatory Requirements: Perform PCB related work in accordance with 40 

CFR 761. Perform mercury-containing lamps storage and transport in 
accordance with 40 CFR 261, 40 CFR 264, 40 CFR 265, and 40 CFR 273. 

B. Training: Certified industrial hygienist (CIH) shall instruct and certify the training 
of all persons involved in the removal of PCB containing lighting ballasts and 
mercury-containing lamps. The instruction shall include: The dangers of PCB and 
mercury exposure, decontamination, safe work practices, and applicable OSHA 
and EPA regulations. The CIH shall review and approve the PCB and Mercury-
Containing Lamp Removal Work Plans. 

C. Regulation Documents: Maintain at all times one copy each at the office and one 
copy each in view at the job site of 29 CFR 1910.1000, 40 CFR 260, 40 CFR 
261, 40 CFR 262, 40 CFR 263, 40 CFR 265, 40 CFR 268, 40 CFR 270, and 40 
CFR 273 and of the Contractor removal work plan and disposal plan for PCB and 
for associated mercury-containing lamps. 

1.06 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. All 

submittals shall be submitted as specified herein. Where no time is given, the 
submittal shall be turned in no later than 10 days following completion of work. In 
the event a submittal is not used, the Contractor shall provide a short 
explanation. 
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B. Certificates: Submittals below shall be submitted 20 days prior to 
commencement of work. 
1. Qualifications of CIH: Submit the name, address, and telephone number of 

the Industrial Hygienist selected to perform the duties in paragraph entitled 
"Certified Industrial Hygienist." 

2. Training Certification: Submit training certification that the Industrial Hygienist 
is certified, including certification number and date of certification or re 
certification. 

3. PCB and Lamp Removal Work Plan: Submit a job-specific plan within 20 
calendar days after award of contract of the work procedures to be used in 
the removal, packaging, and storage of PCB-containing lighting ballasts and 
associated mercury-containing lamps. Include in the plan: Requirements for 
Personal Protective Equipment (PPE), spill cleanup procedures and 
equipment, eating, smoking and restroom procedures. The plan shall be 
approved and signed by the Certified Industrial Hygienist. Obtain approval of 
the plan by the Project Manager prior to the start of PCB and/or lamp removal 
work. 

4. PCB and Lamp Disposal Plan: Submit a PCB and lamp Disposal Plan with 45 
calendar days after award of contract. The PCB and Lamp Disposal Plan 
shall comply with applicable requirements of federal, state, and local PCB 
and Universal waste regulations and address: 
a. Estimated quantities of wastes to be generated, disposed of, and 

recycled. 

b. Names and qualifications of each Contractor that will be transporting, 
storing, treating, and disposing of the wastes. Include the facility location. 
Furnish two copies of EPA and state PCB and mercury-containing lamp 
waste permit applications and EPA identification numbers, as required. 

c. Names and qualifications (experience and training) of personnel who will 
be working on-site with PCB and mercury-containing lamp wastes. 

d. Spill prevention, containment, and cleanup contingency measures to be 
implemented. 

e. Work plan and schedule for PCB and mercury-containing lamp waste 
removal, containment, storage, transportation, disposal and or recycling. 
Wastes shall be cleaned up and containerize daily. 

C. Closeout Submittals: 
1. Transporter certification of notification to EPA of their PCB waste activities 

and EPA ID numbers. 

2. Certification of Decontamination. 

3. Certificate of Disposal and/or recycling. Submit to the State before 
application for payment within 30 days of the date that the disposal of the 
PCB and mercury-containing lamp waste identified on the manifest was 
completed. 
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1.07 ENVIRONMENTAL REQUIREMENTS 
A. Use special clothing: 

1. Disposable gloves (polyethylene). 

2. Eye protection. 

3. PPE as required by CIH. 

1.08 SCHEDULING 
A. Notify the Project Manager 20 days prior to the start of PCB and mercury-

containing lamp removal work. 

PART 2- PRODUCTS 

Not used. 

PART 3- EXECUTION 

3.01 WORK OPERATIONS 
A. Ensure that work operations or processes involving PCB or PCB-contaminated 

materials are conducted in accordance with 40 CFR 761, 40 CFR 262, 40 CFR 
263, and the applicable requirements of this section, including but not limited to: 
1. Obtaining suitable PCB and mercury-containing lamp storage sites. 

2. Notifying Project Manager prior to commencing the operation. 

3. Reporting leaks and spills to the Project Manager. 

4. Cleaning up spills. 

5. Inspecting PCB and PCB-contaminated items and waste containers for leaks 
and forwarding copies of inspection reports to the Project Manager. 

6. Maintaining inspection, inventory and spill records. 

3.02 PCB SPILL CLEANUP REQUIREMENTS 
A. PCB Spills: Immediately report to the Project Manager any PCB spills. 

B. PCB Spill Control Area: Rope off an area around the edges of a PCB leak or 
spill and post a "PCB Spill Authorized Personnel Only" caution sign. Immediately 
transfer leaking items to a drip pan or other container. 

C. PCB Spill Cleanup: 40 CFR 761, subpart G. Initiate cleanup of spills as soon as 
possible, but no later than 24 hours of its discovery. Mop up the liquid with rags 
or other conventional absorbent. The spent absorbent shall be properly 
contained and disposed of as solid PCB waste. 
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D. Records and Certification: Document the cleanup with records of 
decontamination in accordance with 40 CFR 761, Section 125, Requirements for 
PCB Spill Cleanup. Provide test results of cleanup and certification of 
decontamination. 

3.03 REMOVAL 
A. Ballasts: As ballasts are removed from the lighting fixture, inspect label on 

ballast. Ballasts without a "No PCB" label shall be assumed to contain PCBs and 
containerized and disposed of as required under paragraphs STORAGE FOR 
DISPOSAL and DISPOSAL. If there are less than 1600 "No PCB" labeled lighting 
ballasts dispose of them as normal demolition debris. 

B. Lighting Lamps: Remove lighting tubes/lamps from the lighting fixture and 
carefully place (unbroken) into appropriate containers (original transport boxes or 
equivalent). In the event of a lighting tube/lamp breaking, sweep and place 
waste in double plastic taped bags and dispose of as universal waste as 
specified herein. 

3.04 STORAGE FOR DISPOSAL 
A. Storage Containers for PCBs: 49 CFR 178. Store PCB in containers approved 

by DOT for PCB. 

B. Storage Containers for lamps: Store mercury containing lamps in appropriate 
DOT containers. The boxes shall be stored and labeled for transport in 
accordance with 40 CFR 273. 

C. Labeling of Waste Containers; Label with the following: 
1. Date the item was placed in storage and the name of the cognizant 

activity/building. 

2. "Caution Contains PCB," conforming to 40 CFR 761, CFR Subpart C. Affix 
labels to PCB waste containers. 

3. Label mercury-containing lamp waste in accordance with 40 CFR 273. Affix 
labels to all lighting waste containers. 

3.05 DISPOSAL 
A. Dispose of off Government property in accordance with EPA, DOT, and local 

regulations at a permitted site. 

B. Identification Number: Federal regulations 40 CFR 761, and 40 CFR 263 require 
that generators, transporters, commercial storers, and disposers of PCB waste 
posses U.S. EPA identification numbers. The contractor shall verify that the 
activity has a U.S. EPA generator identification number for use on the Uniform 
Hazardous Waste manifest. If not, the contractor shall advise the activity that it 
must file and obtain an ID. number with EPA prior to commencement of removal 
work. For mercury containing lamp removal, Federal regulations 40 CFR 273 
require that large quantity handlers of Universal waste (LQHUW) must provide 
notification of universal waste management to the appropriate EPA Region (or 
state director in authorized states), obtain an EPA identification number, and 
retain for three years records of off-site shipments of universal waste. The 
contractor shall verify that the activity has a U.S. EPA generator identification 
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number for use on the Universal Waste manifest. If not, the contractor shall 
advise the activity that it must file and obtain an I. D. number with EPA prior to 
commencement of removal work. 

C. Transporter Certification: Comply with disposal and transportation requirements 
outlined in 40 CFR 761 and 40 CFR 263. Before transporting the PCB waste, 
sign and date the manifest acknowledging acceptance of the PCB waste from the 
Government. Return a signed copy to the Government before leaving the job 
site. Ensure that the manifest accompanies the PCB waste at all times. Submit 
transporter certification of notification to EPA of their PCB waste activities (EPA 
Form 7710-53). 

D. Certificate of Disposal and/or Recycling: 40 CFR 761. Certificate for the PCBs 
and PCB items disposed shall include: 
1. The identity of the disposal and or recycling facility, by name, address, and 

EPA identification number. 

2. The identity of the PCB waste affected by the Certificate of Disposal including 
reference to the manifest number for the shipment. 

3. A statement certifying the fact of disposal and or recycling of the identified 
PCB waste, including the date(s) of disposal, and identifying the disposal 
process used. 

4. A certification as defined in 40 CFR 761. 

END OF SECTION 
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SECTION 13850 - FIRE ALARM SYSTEMS 

PART I - GENERAL 

1.01 SUMMARY 
A. This section includes designing and modifying an existing fire alarm system to 

afford 100 percent complete fire protection coverage throughout the indicated 
areas. The design, equipment, materials, installation, and workmanship shall be 
in strict accordance with the required and advisory provisions of NFPA 72, except 
as modified herein. The systems shall include all materials, accessories, and 
equipment necessary to provide the system complete and ready for use. Install 
the system to give full consideration to blind spaces, piping, electrical equipment, 
ductwork, structural members, architectural features, and all other construction 
and equipment to afford complete coverage in accordance with detailed drawings 
to be submitted for approval. All devices and equipment for fire protection 
service shall be listed by the Underwriters Laboratories Inc. (UL) or approved by 
FM Approvals (FM). In the National Fire Protection Association (NFPA) 
publications referred to herein, the advisory provisions shall be considered to be 
mandatory, as though the word "shall" had been substituted for "should" 
wherever it appears; reference to the "authority having jurisdiction" shall be 
interpreted to mean the Hawaii Army National Guard Construction & Facilities 
Management Officer. Reference to the "Building Department" on the Contract 
Drawings and herein shall be interpreted to mean the Hawaii County Department 
of Public Works. Reference to the Fire Department on the Contract Drawings 
and herein shall be interpreted to mean the Hawaii County Fire Department. 
Reference to the "State" on the Contract Drawings and herein shall be 
interpreted to mean the State of Hawaii Department of Defense. "Provide" shall 
mean "furnish and install" when used herein. 

1.02 RELATED WORK SPECIFIED IN OTHER SECTIONS 
A. Painting work specified in DIVISION 9 - FINISHES. 

B. Wet pipe fire sprinkler system specified in SECTION 15300 - WET PIPE FIRE 
SPRINKLER SYSTEMS. 

1.03 QUALITY ASSURANCE 
A. Comply with all the requirements of the State of Hawaii, County of Hawaii, and 

applicable utility companies. 

B. Obtain and pay for all fees, permits, licenses, assessments, connection charges, 
and inspections required for the work specified in this section. 

C. Comply with the recommendations and requirements of the Codes and 
Standards listed in this section in addition to detailed requirements of this 
specification. In the event of conflicting requirements, this specification shall 
prevail. 

1. FM Global Publication: 
FM APP 	Approval Guide, Updated Online 

2. Institute of Electrical and Electronics Engineers (IEEE) Publications: 
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IEEE C62.41.1 	Guide on the Surges Environment in Low-Voltage (1000 V 
and Less) AC Power Circuits, 2008 Edition 

IEEE C62.41 .2 	Recommended Practice on Characterization of Surges in 
Low-Voltage (1000 V and Less) AC Power Circuits, 2002 
Edition 

3. National Electrical Manufacturers Association (NEMA) Publications: 
NEMA TC 2 	Standard for Electrical Polyvinyl Chloride (PVC) Conduit, 

2003 Edition 
NEMA TC 3 	Standard for Polyvinyl Chloride (PVC) Fittings for Use With 

Rigid PVC Conduit and Tubing, 2004 Edition 

4. National Fire Protection Association (NFPA) Publications: 
NFPA 1 	Uniform Fire Code, 2012 Edition 
NFPA 70 	National Electrical Code, 2011 Edition 
NFPA 72 	National Fire Alarm and Signaling Code, 2013 Edition 
NFPA 90A 	Air Conditioning and Ventilating Systems, 2012 Edition 

5. U.S. Department of Defense (DOD) Publication: 
UFC 3-601-02 	Operations and Maintenance: Fire Protection Systems, 

2010 Edition 

6. Underwriters Laboratories Inc. Publications: 
UL 268 Smoke Detectors for Fire Alarm Systems, 2009 Edition 
UL 464 Standard for Audible Signal Appliances, 2011 Edition 
UL 651 Standard for Schedule 40 and 80 Rigid PVC Conduit and 

Fittings, 2010 Edition 
UL 864 Standard for Control Units and Accessories for Fire Alarm 

Systems, 2011 Edition 
UL 1449 Surge Protective Devices, 2011 Edition 
UL 1971 Signaling Devices for the Hearing Impaired, 2008 Edition 
UL 2017 General-Purpose Signaling Devices and Systems, 2011 

Edition 
UL ECED Electrical Construction Equipment Directory, 2009 Edition 
UL FPED Fire Protection Equipment Directory, 2012 Edition 
UL FRD Fire Resistance Directory, 2012 Edition 

1.04 	DEFINITIONS 
A. Wherever mentioned in this specification or on the drawings, the equipment, 

devices, and functions shall be defined as follows: 
1. Interface Device: An addressable device that interconnects hard wired 

systems or devices to an analog/addressable system. 

2. Remote Fire Alarm Control Unit (FACU): A control panel, electronically 
remote from the fire alarm control panel, that receives inputs from automatic 
and manual fire alarm devices; may supply power to detection devices and 
interface devices; may provide transfer of power to the notification 
appliances; may provide transfer of condition to relays or devices connected 
to the control unit; and reports to and receives signals from the fire alarm 
control panel. 
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3. Terminal Cabinet: A steel cabinet with locking, hinge-mounted door that 
terminal strips are securely mounted. 

4. Fire Alarm Control Panel (FACP): A master control panel that receives inputs 
from automatic and manual fire alarm devices; may supply power to detection 
devices and interface devices; may provide transfer of power to the 
notification appliances; may provide transfer of condition to relays or devices 
connected to the control unit; and has central processing, memory, and input 
and output terminals. 

1.05 SYSTEM DESCRIPTION 
A. Scope: 

1. This work includes completion of design and modifying an existing fire alarm 
system as described herein and on the Contract Drawings for the areas of the 
building indicated. Include in the system wiring, raceways, pull boxes, 
terminal cabinets, outlet and mounting boxes, control equipment, alarm, and 
supervisory signal initiating devices, alarm notification appliances, 
addressable interface devices, and other accessories and miscellaneous 
items required for a complete operating system even though each item is not 
specifically mentioned or described. Provide system complete and ready for 
operation. 

2. Provide equipment, materials, installation, workmanship, inspection, and 
testing in strict accordance with the required and advisory provisions of NFPA 
72, except as modified herein. The system layout on the drawings show the 
intent of coverage and are shown in suggested locations. Submit plan view 
drawing showing device locations, terminal cabinet locations, junction boxes, 
other related equipment, conduit routing, wire counts, circuit identification in 
each conduit, and circuit layouts for all floors. Drawings shall comply with the 
requirements of NFPA 170. Final quantity, system layout, and coordination 
are the responsibility of the Contractor. 

B. Technical Data and Computer Software: Technical data and computer software 
(meaning technical data that relates to computer software) that is specifically 
identified in this project, and may be defined/required in other specifications, shall 
be delivered, strictly in accordance with the CONTRACT CLAUSES. Identify 
data delivered by reference to the particular specification paragraph against 
which it is furnished. Data to be submitted shall include complete system, 
equipment, and software descriptions. Descriptions shall show how the 
equipment will operate as a system to meet the performance requirements of this 
contract. The data package shall also include the following: 
1. Identification of programmable portions of system equipment and capabilities. 

2. Description of system revision and expansion capabilities and methods of 
implementation detailing both equipment and software requirements. 

3. Provision of operational software data on all modes of programmable portions 
of the fire alarm and detection system. 

4. Description of Fire Alarm Control Panel equipment operation. 

5. Description of auxiliary and remote equipment operations. 
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6. Library of application software. 

7. Operation and maintenance manuals. 

C. Keys: Keys and locks for equipment shall be identical. Provide not less than six 
keys of each type required. Master all keys and locks to a single key as required 
by the Project Manager. 

1.06 QUALIFICATIONS OF INSTALLER 
A. Record of Prior Installations: Prior to installation, submit data for approval by the 

Project Manager showing that the Contractor has successfully installed fire alarm 
systems of the same type and design as specified herein, or that the Contractor 
has a firm contractual agreement with a subcontractor having such required 
experience. The data shall include the names and locations of at least five (5) 
separate installations for fire alarm systems where the Contractor, or the 
subcontractor referred to above, has installed such systems. The Contractor 
shall indicate the type and design of each system and certify that each system 
has performed satisfactorily in the manner intended for a period of not less than 
18 months. 

B. Fire Protection Specialist: Perform work specified in this section under the 
supervision of and certified by the Fire Protection Specialist who is an individual 
registered professional engineer who has passed the fire protection engineering 
written examination administered by the National Council of Examiners for 
Engineering and Surveys (NCEES) or who is certified as a Level III Technician 
by National Institute for Certification in Engineering Technologies (NICET) in the 
Fire Alarm System Layout subfield of Fire Protection Engineering Technology in 
accordance with NICET 1014-7. Submit the name and documentation of 
certification of the proposed Fire Protection Specialist, no later than 14 days after 
the Notice to Proceed and prior to the submittal of the fire alarm system drawings 
and calculations. The Fire Protection Specialist shall prepare and submit a list of 
the fire protection related submittals, no later than 7 days after the approval of 
the Fire Protection Specialist, from the Contract Submittal Register that relate to 
the successful installation of the fire alarm system. The submittals identified on 
this list shall be accompanied by a letter of approval signed and dated by the Fire 
Protection Specialist when submitted to the Project Manager. The Fire 
Protection Specialist shall be regularly engaged in the design and installation of 
the type and complexity of system specified in the contract documents and shall 
have served in a similar capacity for at least three systems that have performed 
in the manner intended for a period of not less than 6 months. 

C. Fire Alarm Contractor Supervisor: Provide NICET Fire Alarm Technicians to 
perform the installation of the system. A NICET Level III Fire Alarm Technician 
shall supervise the installation of the fire alarm system. The Fire Alarm 
technicians supervising the installation of equipment shall be factory trained in 
the installation, adjustment, testing, and operation of the equipment specified 
herein and on the drawings. 

D. Fire Alarm Contractor Technician: Fire Alarm Technicians with a minimum of 
four years of experience utilized to install and terminate fire alarm devices, 
cabinets, and panels. The Fire Alarm technicians installing the equipment shall 
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be factory trained in the installation, adjustment, testing, and operation of the 
equipment specified herein and on the drawings. 

E. Fire Alarm Contractor Installer: Fire Alarm installer with a minimum of two years 
of experience utilized to assist in the installation of fire alarm devices, cabinets, 
and panels. An electrician shall be allowed to install wire, cable, conduit, and 
backboxes for the fire alarm system. The Fire Alarm installer shall be factory 
trained in the installation, adjustment, testing, and operation of the equipment 
specified herein and on the drawings. 

F. System Manufacturer: Components shall be of current design and shall be in 
regular and recurrent production at the time of installation. Provide design, 
materials, and devices for a protected premises fire alarm system, complete, 
conforming to NFPA 72, except as otherwise or additionally specified herein. 

1.07 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES and 

SECTION 15000 - GENERAL MECHANICAL REQUIREMENTS. Partial 
submittals will not be acceptable. The Project Manager will review and approve 
all submittals. Before work is commenced, submit for approval complete sets of 
working drawings for the fire alarm systems. Contractor shall check the 
submittals and certify that they are correct and in compliance with the Contract 
Drawings and Specifications. Submit eight (8) copies of the following for 
approval. 

B. Shop Drawings (Working Plans): 
1. Provide point-to-point wiring diagrams showing the points of connection and 

terminals used for electrical field connections in the system, including 
interconnections between the equipment or systems which are supervised or 
controlled by the system. Diagrams shall show connections from field 
devices to the FACP, initiating circuits, switches, relays, and terminals. 
Provide plan view drawing showing device locations, terminal cabinet 
locations, junction boxes, other related equipment, conduit routing, wire 
counts, circuit identification in each conduit, and circuit layouts. Provide a 
complete description of the system operation in matrix format on the 
drawings. Provide a complete list of device addresses and corresponding 
address descriptions. Include annotated catalog data, in table format on the 
drawings, showing manufacturer's name, model, voltage, and catalog 
numbers for equipment and components. Provide complete riser diagrams 
indicating the wiring sequence of devices and their connections to the control 
equipment. Include a color code schedule for the wiring. Include floor plans 
showing the locations of devices and equipment. Submit shop drawings on 
sheets 22 by 34 inches with title block similar to Contract Drawings. Drawing 
scale shall be minimum 1/8-inch equal 1 foot. 

2. Prior to start of any construction, required copies of to-scale shop drawings of 
FACP, fire alarm devices, conduit and wiring, etc. shall be submitted for 
review. No work shall be started without approval of the Project Manager. 
Shop drawings shall be fully dimensioned to show that the equipment and 
connections thereto fit within the space provided. 
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3. Review of shop drawings is confined to arrangement of equipment only and 
does not relieve the Contractor from responsibility for proper fit, performance, 
and construction. Any deviation from the Contract Drawings and/or 
Specifications shall be clearly noted on the shop drawings. Since 
manufacturing methods vary, reasonable variations from the Contract 
Documents are acceptable; however, performance and material requirements 
are minimum and the Project Manager retains the right to judge the equality 
of any variation. 

C. Manufacturer's Published Data: 
1. As soon as practicable and within 20 days after award of contract and before 

installation of any materials or equipment is begun, the Contractor shall 
submit a complete list of materials and equipment together with names and 
addresses of manufacturers, catalog numbers, and trade names to the 
Project Manager for approval. No consideration shall be given to partial lists 
submitted from time to time. 

2. Annotate descriptive data to show the specific model, type, and size of each 
item the Contractor proposes to furnish. 

3. Approval of materials will be based on manufacturer's published rating. Any 
materials and equipment that are not in accordance with these specifications 
may be rejected. 

D. Certificates of Compliance: 
1. Contractor's Record of Completion per NFPA 72. 

2. Fire alarm contractor personnel NICET certificates. 

3. Fire Protection Specialist inspection report certifying the system was installed 
in accordance with the Contract Documents and applicable code 
requirements. 

E. Record Drawings: Upon completion of work, submit accurate as-built drawings 
to the Project Manager. Show exact locations and sizes, as actually installed, of 
the fire alarm system on these record "as-built" drawings. Include a copy of the 
record drawings in each copy of the operation and maintenance manual 
described below. Provide six compact discs containing CAD files of record 
drawings. 

F. Operating and Maintenance Instructions: Complete sets of bound instructions 
containing the manufacturer's operating and maintenance instructions for each 
piece of equipment shall be furnished to the Project Manager. Instruction shall 
be incorporated into the building's Operating and Maintenance Instructions 
manual. One complete set shall be furnished at the time the test procedure is 
submitted and the remaining sets shall be furnished before the contract is 
completed. Flysheets shall be placed before instructions covering each subject. 
The instructions shall be on sheets approximately 8-1/2-inches by 11 inches with 
large sheets of drawings folded in. The instructions shall include, but shall not be 
limited to the following: 
1. Operating manual outlining step-by-step procedures required for system 

startup, operation, and shutdown. The manual shall include the 
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manufacturer's name, model number, service manual, parts list, and 
complete description of equipment and their basic operating features. 

2. Maintenance manual listing routine maintenance procedures, possible 
breakdowns and repairs, and troubleshooting guide. The manuals shall 
include conduit layout, equipment layout and simplified wiring, and control 
diagrams of the system as installed. 

3. The manuals shall include complete procedures for system revision and 
expansion, detailing both equipment and software requirements. 

4. Software delivered for this project shall be provided, on each type of CD/DVD 
media utilized. 

5. Printouts of configuration settings for all devices. 

6. Routine maintenance checklist. The routine maintenance checklist shall be 
arranged in a columnar format. The first column shall list all installed devices, 
the second column shall state the maintenance activity or state no 
maintenance required, the third column shall state the frequency of the 
maintenance activity, and the fourth column for additional comments or 
reference. All data (devices, testing frequencies, etc.) shall comply with UFC 
3-601-02. 

G. Spare Parts List: Submit spare parts data for each different item of material and 
equipment specified. The data shall include a complete list of parts and supplies, 
with current unit prices and source of supply, and a list of parts recommended by 
the manufacturer to be replaced after 1 year and 3 years of service. Include a list 
of special tools and test equipment required for maintenance and testing of the 
products supplied. 
1. Repair Service/Replacement Parts: Repair services and replacement parts 

for the system shall be available for a period of 10 years after the date of final 
acceptance of this work by the Project Manager. During guarantee period, 
the service technician shall be on-site within 24 hours after notification. All 
repairs shall be completed within 24 hours of arrival on-site. 

2. Interchangeable Parts: Spare parts furnished shall be directly 
interchangeable with the corresponding components of the installed system. 
Spare parts shall be suitably packaged and identified by nameplate, tagging, 
or stamping. Spare parts shall be delivered to the Project Manager at the 
time of the final acceptance testing. 

3. Spare Parts: Furnish the following spare parts and accessories: 
a. Four fuses for each fused circuit 

b. One of each type of notification appliance in the system (e.g. horn-strobe, 
etc.) 

c. One of each type of initiating device included in the system (e.g. smoke 
detector, manual station, etc.) 
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4. Special Tools: Software, connecting cables and proprietary equipment 
necessary for the maintenance, testing, and reprogramming of the equipment 
shall be furnished to the Project Manager. 

H. Warranty: Submit warranty as noted under item entitled "WARRANTY" 
hereinbelow. 

1.08 WARRANTY 
A. General Warranty: Special warranty specified in this Article shall not deprive The 

State of other rights The State may have under other provisions of the Contract 
Documents and shall be in addition to, and run concurrent with, other warranties 
made by Contractor under requirements of the Contract Documents. 

B. Special Warranty - Guarantee 
1. The Contractor shall guarantee the following items: 

a. All equipment, accessories, and material furnished for a period of one (1) 
year from the date of final acceptance against all defects in material and 
workmanship. If any equipment, device, or material fails, does not 
operate satisfactorily, or shows undue wear, the Contractor will be 
notified, and shall be required to correct the defect and damage to other 
work caused by such defect immediately and at no additional cost to the 
State. 

b. All equipment, devices, or material to provide the results specified or 
shown. 

c. All piping to be drip free and properly installed to be free of vibration, 
pounding, or objectionable noise. 

2. The above guarantee shall not be interpreted as voiding, limiting, or reducing 
any equipment manufacturer's warranty or any guarantee permitted by law. 

1.09 CONTRACT DRAWINGS 
A. Contract Drawings are essentially diagrammatic, indicating general layout and 

approximate locations toward establishing the scope for uniform estimating basis 
for all bidders. They are not intended to be detailed construction working 
drawings. Equipment, ductwork, and piping shall fit into space allotted and shall 
allow adequate clearances for servicing and maintenance. Reasonable 
modifications to indicated locations and arrangement to suit job conditions shall 
not constitute basis for requesting additional funds from the State. 

B. Verification of Dimensions: The Contractor shall be responsible for the 
coordination and proper relation of his or her work to the structure and to the 
work of all trades. The Contractor shall visit the premises and thoroughly 
familiarize himself or herself with all details of the work and notify the Project 
Manager of any discrepancies before performing any work. 
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PART 2- PRODUCTS 

2.01 MATERIALS AND EQUIPMENT 
A. Materials and equipment shall be catalogued products of manufacturers regularly 

engaged in production of such materials or equipment and shall be 
manufacturer's latest design that complies with the specification requirements. 
Materials and equipment shall duplicate items that have been in satisfactory 
commercial or industrial use at least 2 years prior to bid opening. 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 items 
need not be the products of the same manufacturer except where specified. 
Each item of equipment shall have the manufacturer's nameplate. Name of the 
distributing agent in lieu of manufacturer's nameplate will not be acceptable. 

B. All materials shall be new, of equivalent or better quality than of materials 
specified. For ease of maintenance and parts replacement, select equipment 
from a single manufacturer as much as possible. Substitutions require pie-bid 
approval. 

C. All devices and equipment for fire protection service shall be UL listed or FM 
approved. 

2.02 GENERAL PRODUCT REQUIREMENT 
A. All fire alarm equipment shall be listed for use under the applicable reference 

standards. 

2.03 SYSTEM OPERATION 
A. The Addressable Interior Fire Alarm System shall be a complete, supervised, 

noncoded, analog/addressable fire alarm system conforming to NFPA 72 and UL 
864, and UL 2017. The system shall be activated into the alarm mode by 
actuation of any alarm initiating device. The system shall remain in the alarm 
mode until the initiating device is reset and the control panel is reset and restored 
to normal. Submit data on each circuit to indicate that there is at least 25 percent 
spare capacity for notification appliances and 25 percent spare capacity for 
initiating devices. Annotate data for each circuit on the drawings. Submit a 
complete description of the system operation in matrix format on the drawings. 
Submit a complete list of device addresses and corresponding messages. 

B. Alarm Initiating Devices and Notification Appliances (Visual and Textural) 
1. Connect conventional alarm initiating devices to initiating device circuits (IDC) 

Class "B" and addressable initiating devices to signal line circuits (SLC) Class 
"B" installed in accordance with NFPA 72. 

2. Connect alarm notification appliances to notification appliance circuits (NAC) 
Class "A". 

3. The system shall operate in the alarm mode upon actuation of any alarm 
initiating device. The system shall remain in the alarm mode until initiating 
device(s) are reset and the control panel is manually reset and restored to 
normal. Audible and visual appliances and systems shall comply with NFPA 
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72 and as specified herein. Fire alarm system components requiring power, 
except for the control panel power supply, shall operate on 24 Volts DC. 

2.04 FUNCTIONS AND OPERATING FEATURES 
A. The system shall provide the following functions and operating features: 

1. The FACP shall provide power, annunciation, supervision, and control for the 
system. Addressable systems shall be microcomputer (microprocessor or 
microcontroller) based with a minimum word size of eight bits with sufficient 
memory to perform as specified. 

2. For Class "A" or "X" circuits with conductor lengths of 10 feet or less, the 
conductors shall be permitted to be installed in the same raceway in 
accordance with NFPA 72. 

3. Provide separate signaling line circuits for each area of the building. 

4. Provide signaling line circuits for the network. 

5. Provide notification appliance circuits. The visual alarm notification 
appliances shall have the flash rates synchronized as required by NFPA 72. 

6. Alarm, supervisory, and trouble signals shall be automatically transmitted to 
the supervising station. 

7. Alarm functions shall override trouble or supervisory functions. Supervisory 
functions shall override trouble functions. 

8. The maximum permissible elapsed time between the actuation of an initiating 
device and its indication at the FACP is 10 seconds. 

9. The maximum elapsed time between the occurrence of a supervisory 
condition and its indication at the FACP shall not exceed 90 seconds. The 
maximum elapsed time between the restoration of the supervisory condition 
and its indication at the FACP shall not exceed 90 seconds. 

10. The maximum elapsed time between the occurrence of the trouble condition 
and its indication at the FACP is 200 seconds. 

2.05 ADDRESSABLE INTERFACE DEVICES 
A. The initiating device being monitored shall be configured as a Class "B" initiating 

device circuit. The system shall be capable of defining any module as an alarm 
module and report alarm trouble, loss of polling, or as a supervisory module, and 
reporting supervisory short, supervisory open or loss of polling such as waterflow 
switches, valve supervisory switches, relays for output function actuation, etc. 
The module shall be UL or FM listed as compatible with the control panel. The 
monitor module shall provide address setting means compatible with the control 
panel's SLC supervision and store an internal identifying code. Monitor module 
shall contain an integral LED that flashes each time the monitor module is polled 
and is visible through the device cover plate. Pull stations with a monitor module 
in a common backbox are not required to have an LED. 
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2.06 ADDRESSABLE CONTROL MODULE 
A. The control module shall be capable of operating as a relay (dry contact form C) 

for interfacing the control panel with other systems. The module shall be UL or 
FM listed as compatible with the control panel. The indicating device or the 
external load being controlled shall be configured as a Class "B" notification 
appliance circuits. The system shall be capable of supervising audible, visual 
and dry contact circuit. The control module shall have both an input and output 
address. The supervision shall detect a short on the supervised circuit and shall 
prevent power from being applied to the circuit. The control model shall provide 
address setting means compatible with the control panel's SLC supervision and 
store an internal identifying code. The control module shall contain an integral 
LED that flashes each time the control module is polled and is visible through the 
device cover plate. Control Modules shall be located in areas with environmental 
conditions that reflect the conditions to which they were listed. Control modules 
provided to shut down high volume low speed fans shall be located within 3 feet 
of the factory furnished relay for the fans. 

2.07 ISOLATION MODULES 
A. Provide isolation modules to subdivide each signaling line circuit into groups of 

not more than 20 addressable devices between adjacent isolation modules and 
where indicated on drawings. 

2.08 NOTIFICATION APPLIANCES 
A. Visual Notification Appliances: Visual notification appliances shall conform to the 

applicable requirements of UL 1971 and conform to the Architectural Barriers Act 
(ABA). Fire Alarm Notification Appliances shall have clear high intensity optic 
lens, xenon flash tubes, and output white light and be marked "FIRE" in white 
letters. The light pattern shall be disbursed so that it is visible above and below 
the strobe and from a 90 degree angle on both sides of the strobe. Strobe flash 
rate shall be 1 flash per second based on the UL 1971 test. Strobe shall be 
semi-flush mounted. Where more than two appliances are located in the same 
room or corridor or field of view, provide synchronized operation. Devices shall 
use screw terminals for all field wiring. 

B. Fire Alarm Horns: Provide electronic multi-tone horns suitable for use in an 
electrically supervised circuit. Horns shall have a rating of 85 dBA at 10 feet 
when tested in accordance with UL 464. Output from the horn shall be three-
pulse temporal pattern. Where horns and strobes are provided in the same 
location, they may be combined into a single unit. Surface mount horns where 
located on exposed construction; flush mount horns where located on finished 
ceilings or walls. 

2.09 ENVIRONMENTAL ENCLOSURES OR GUARDS 
A. Environmental enclosures shall be provided to permit fire alarm components to 

be used in areas that exceed the environmental limits of the listing. The 
enclosure shall be listed for the device or appliance as either a manufactured 
part number or as a listed compatible accessory for the UL category that the 
component is currently listed. Guards required to deter mechanical damage shall 
be either a listed manufactured part or a listed accessory for the category of the 
initiating device or notification appliance. 
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2.10 WIRING 
A. Provide wiring materials under this section as specified in SECTION 16100 - 

INTERIOR ELECTRICAL WORK with the additions and modifications specified 
herein. System wiring shall be solid copper conductors installed in conduit. 

B. Alarm Wiring: The SLC wiring shall be solid copper, shielded, single strand 
twisted pair No. 18 to No. 12 AWG depending on distance and per 
manufacturer's recommendations. Initiating device circuit conductors shall be 
solid copper, No. 16 AWG size conductors minimum. Visual notification 
appliance circuit conductors, that contain audible alarm appliances, shall be solid 
copper No. 14 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 the UL listed voltages for the sensors and/or appliances. Power 
wiring, operating at 120 VAC minimum, shall be a minimum No. 12 AWG solid 
copper having similar insulation. Acceptable power-limited cables are FPL, 
FPLR or FPLP as appropriate with red colored covering. Nonpower-limited 
cables shall comply with NFPA 70. 

C. Notification Appliance Circuit Voltage Drop Calculations: Perform complete 
voltage drop calculations to verify that the voltage at the last notification 
appliance is within the operating range for the device. 

2.11 CONDUIT 
A. Provide conduit materials under this section as specified in SECTION 16100 - 

INTERIOR ELECTRICAL WORK with additions and modifications specified 
herein. Provide all wiring in rigid metal conduit or intermediate metal conduit. 
Electrical metallic tubing conduit is acceptable in dry locations not enclosed in 
concrete or where not subject to mechanical damage. Conceal conduit in 
finished areas of new construction and wherever practicable in existing 
construction. The use of flexible conduit not exceeding a 6 foot length shall be 
permitted in initiating device circuits. Run conduit or tubing concealed unless 
specifically shown otherwise on the drawings. Provide raintight compression 
fittings for electrical metallic tubing conduit installed exposed. Provide gaskets 
for junction boxes installed exposed. Provide weatherproof backboxes for 
weatherproof devices. Weatherproof backboxes shall be provided with threaded 
conduit hubs and raintight connections. Provide rigid non-metallic conduit 
conforming to NEMA TC 2, NEMA TC 3, and UL 651 for exterior underground 
wiring. 

PART 3- EXECUTION 

3.01 SURFACE CONDITIONS 
A. Examine areas and conditions under which work of this section will be 

performed. Correct conditions detrimental to timely and proper completion of the 
work. Do not proceed until unsatisfactory conditions are corrected. 

3.02 COOPERATION WITH OTHER TRADES AND CONFLICTS IN WORK 
A. Contractor shall examine all drawings of proposed work and coordinate his or her 

work with other trades. Work conflicts shall be brought to attention of the Project 
Manager and work rearranged or modified in accordance with their decision. 
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B. If changes in indicated locations or arrangement of work are required, they shall 
be made by Contractor without additional charge to the State provided that these 
changes were ordered before work is installed and no extra material or labor is 
required. 

C. Should Contractor determine that extra material and labor will be required to 
accommodate any rearrangement, he or she shall first submit detailed estimate 
of cost for required changes and proceed with work only upon written authority of 
the Project Manager. 

3.03 INSTALLATION 
A. Coordinate as necessary with other trades to assure proper and adequate 

provision in the work of those trades for interface with the work of this section. 

B. Install the work of this section in strict accordance with the approved design 
drawings and the requirements of the Building Department, Fire Department, and 
applicable governmental agencies. 

3.04 INSTALLATION OF FIRE ALARM INITIATING DEVICES AND NOTIFICATION 
APPLIANCES 

A. Notification Appliance Devices: Locate notification appliance devices as required 
by NFPA 72 and where indicated. Mount assemblies on walls as required by 
NFPA 72. Ceiling mounted devices shall conform to NFPA 72. 

3.05 SYSTEM FIELD WIRING 
A. Wiring within Cabinets, Enclosures, and Boxes: Provide wiring installed in a neat 

and workmanlike manner and installed parallel with or at right angles to the sides 
and back of any box, enclosure, or cabinet. Conductors that are terminated, 
spliced, or otherwise interrupted in any enclosure, cabinet, mounting, or junction 
box shall be connected to screw-type terminal blocks. Mark each terminal in 
accordance with the wiring diagrams of the system. The use of wire nuts or 
similar devices is prohibited. Conform wiring to NFPA 70. Indicate the following 
in the wiring diagrams. 
1. Point-to-point wiring diagrams showing the points of connection and terminals 

used for electrical field connections in the system, including interconnections 
between the equipment or systems that are supervised or controlled by the 
system. Diagrams shall show connections from field devices to the FACP 
and extender panels, initiating circuits, switches, relays and terminals. 

2. Complete riser diagrams indicating the wiring sequence of devices and their 
connections to the control equipment. Include a color code schedule for the 
wiring. Include floor plans showing the locations of devices and equipment. 

B. Terminal Cabinets: Provide a terminal cabinet at the base of any circuit riser, on 
each floor at each riser, and where indicated on the drawings. Terminal size 
shall be appropriate for the size of the wiring to be connected. Conductor 
terminations shall be labeled and a drawing containing conductors, their labels, 
their circuits, and their interconnection shall be permanently mounted in the 
terminal cabinet. Minimum size is 8 inches by 8 inches. Only screw-type 
terminals are permitted. 
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C. Alarm Wiring: Voltages shall not be mixed in any junction box, housing, or 
device, except those containing power supplies and control relays. Conceal 
conduit in finished areas of new construction and wherever practicable in existing 
construction. The use of flexible conduit not exceeding a 6 foot length shall be 
permitted in initiating device or notification appliance circuits. Run conduit or 
tubing (rigid, IMC, EMT, FMC, etc. as permitted by NFPA 72 and NFPA 70) 
concealed unless specifically indicated otherwise. Utilize shielded wiring where 
recommended by the manufacturer. For shielded wiring, ground the shield at 
only one point, that is in or adjacent to the FACP. Pigtail or T-tap connections to 
signal line circuits, initiating device circuits, supervisory alarm circuits, and 
notification appliance circuits are prohibited. T-tapping using screw terminal 
blocks is allowed for Class "B" signaling line circuits. Color coding is required for 
circuits and shall be maintained throughout the circuit. Conductors used for the 
same functions shall be similarly color coded. Conform wiring to NFPA 70. 

D. Conductor Terminations: Labeling of conductors at terminal blocks in FACP and 
terminal cabinets shall be provided at each conductor connection. Each 
conductor or cable shall have a shrink-wrap label to provide a unique and 
specific designation. Each FACP and terminal cabinet shall contain a laminated 
drawing that indicates each conductor, its label, circuit, and terminal. The 
laminated drawing shall be neat, using 12 point lettering minimum size, and 
mounted within each cabinet, panel, or unit so that it does not interfere with the 
wiring or terminals. Maintain existing color code scheme where connecting to 
existing equipment. 

3.06 PAINTING 
A. Paint exposed electrical, fire alarm conduit, and surface metal raceway to match 

adjacent finishes in exposed areas. Paint junction boxes red in unfinished areas 
and conduits and surface metal raceways shall be painted with a 1 inch wide red 
band every 10 feet in unfinished areas. Painting shall comply with SECTION 
09900 - PAINTING. 

3.07 FIELD QUALITY CONTROL 
A. Testing Procedures: Submit detailed test procedures, prepared and signed by 

the Fire Protection Specialist and signed by representative of the installing 
company, for the fire alarm system 60 days prior to performing system tests. 
Detailed test procedures shall list all components of the installed system such as 
initiating devices and circuits, notification appliances and circuits, signaling line 
devices and circuits, control devices/equipment, batteries, transmitting and 
receiving equipment, power sources/supply, annunciators, interface equipment, 
and transient (surge) suppressors. Test procedures shall also include shutdown 
of high volume low speed fans and make-up air units. Test procedures shall 
include sequence of testing, time estimate for each test, and sample test data 
forms. The test data forms shall be in a check-off format (pass/fail with space to 
add applicable test data; similar to the form in NFPA 72) and shall be used for 
the preliminary testing and the acceptance testing. The test data forms shall 
record the test results and shall: 
1. Identify the NFPA Class of all Initiating Device Circuits (IDC), Notification 

Appliance Circuits (NAC), and Signaling Line Circuits (SLC). 
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2. Identify each test required by NFPA 72 Test Methods and required test herein 
to be performed on each component and describe how this test shall be 
performed. 

3. Identify each component and circuit as to type, location within the facility, and 
unique identity within the installed system. Provide necessary floor plan 
sheets showing each component location, test location, and alphanumeric 
identity. 

4. Identify all test equipment and personnel required to perform each test 
(including equipment necessary for testing smoke detectors using real smoke 
or canned smoke). 

5. Provide space to identify the date and time of each test. Provide space to 
identify the names and signatures of the individuals conducting and 
witnessing each test. 

B. Test Stages 
1. Preliminary Testing: 

a. Conduct preliminary tests to ensure that devices and circuits are 
functioning properly. Tests shall meet the requirements of paragraph 
entitled "Minimum System Tests." After preliminary testing is complete, 
provide a letter certifying that the installation is complete and fully 
operable. The letter shall state that each initiating and indicating device 
was tested in place and functioned properly. The letter shall also state 
that panel functions were tested and operated properly. The letter shall 
include the names and titles of the witnesses to the preliminary tests. 
The Contractor and an authorized representative from each supplier of 
equipment shall be in attendance at the preliminary testing to make 
necessary adjustments. The Fire Protection Specialist shall witness 
preliminary field tests and certify all preliminary field test reports as being 
complete and accurate prior to submission to the Project Manager. The 
Fire Protection Specialist shall witness preliminary acceptance tests and 
submit a signed dated certificate with a request for formal inspection and 
tests. 

2. Request for Formal Inspection and Tests: When tests have been completed 
and corrections made, submit a signed, dated certificate with a request for 
formal inspection and tests to the Fire Department. 

C. Final Testing: Notify the Project Manager in writing when the system is ready for 
final acceptance testing. Submit request for test at least 15 calendar days prior 
to the test date. The tests shall be performed in accordance with the approved 
test procedures in the presence of the Project Manager. Furnish instruments and 
personnel required for the tests. The final tests will be witnessed by the Fire 
Department. At this time, any and all required tests shall be repeated at their 
discretion. A final acceptance test will not be scheduled until the following are 
provided at the job site: 
1. The systems manufacturer's technical representative. 

2. Marked-up red line drawings of the system as actually installed. 
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3. Megger test results. 

4. Loop resistance test results. 

5. Complete program printout including input/output addresses. 

D. System Acceptance: Following acceptance of the system, as-built drawings and 
O&M manuals shall be delivered to the Project Manager for review and 
acceptance. Submit six sets of detailed as-built drawings. The drawings shall 
include complete wiring diagrams showing connections between devices and 
equipment, both factory and field wired. Include a riser diagram and drawings 
showing the as-built location of devices and equipment. The drawings shall 
show the system as installed, including deviations from both the project drawings 
and the approved shop drawings. These drawings shall be submitted within two 
weeks after the final acceptance test of the system. At least one set of as-built 
(marked-up) drawings shall be provided at the time of, or prior to, the final 
acceptance test. As-built drawings shall be stamped with the NICET certification 
of the system technician providing the shop drawings. The Fire Protection 
Specialist shall review the as-built drawings and certify its accuracy to the 
installed field conditions. 
1. Furnish one set of full size paper as-built drawings and schematics. The 

drawings shall be prepared on uniform sized mylar sheets 22 by 34 inches 
with title block similar to contract drawings. Furnish one set of CD or DVD 
discs containing software back-up and CAD based drawings in latest version 
of AutoCAD and DXF format of as-built drawings and schematics. 

2. Include complete wiring diagrams showing connections between devices and 
equipment, both factory and field wired. 

3. Include a riser diagram and drawings showing the as-built location of devices 
and equipment. 

E. Minimum System Tests: Test the system in accordance with the procedures 
outlined in NFPA 72. The required tests are as follows: 
1. Megger Tests: After wiring has been installed, and prior to making any 

connections to panels or devices, wiring shall be megger tested for insulation 
resistance, grounds, and/or shorts. Conductors with 300 volt rated insulation 
shall be tested at a minimum of 250 VDC. Conductors with 600 volt rated 
insulation shall be tested at a minimum of 500 VDC. The tests shall be 
witnessed by the Project Manager and test results recorded for use at the 
final acceptance test. 

2. Loop Resistance Tests: Measure and record the resistance of each circuit 
with each pair of conductors in the circuit short-circuited at the farthest point 
from the circuit origin. The tests shall be witnessed by the Project Manager 
and test results recorded for use at the final acceptance test. 

3. Verify the absence of unwanted voltages between circuit conductors and 
ground. The tests shall be accomplished at the preliminary test with results 
available at the final system test. 
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4. Verify that the control unit is in the normal condition as detailed in the 
manufacturer's O&M manual. 

5. Test each initiating device and notification appliance and circuit for proper 
operation and response at the control unit. Smoke sensors shall be tested in 
accordance with manufacturer's recommended calibrated test method. Use 
of magnets is prohibited. If there is a failure at these devices, then 
supervision shall be tested at each device. 

6. Test the system for specified functions in accordance with the Contract 
Drawings and specifications and the manufacturer's O&M manual. 

7. Visually inspect wiring. 

8. Verify that red-line drawings are accurate. 

END OF SECTION 
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DIVISION 15- MECHANICAL 

SECTION 15000 - GENERAL MECHANICAL REQUIREMENTS 

PART I - GENERAL 

1.01 SUMMARY 
A. These general mechanical requirements apply to all sections of DIVISION 15 - 

MECHANICAL of this project specifications, unless specified otherwise in the 
individual sections. 

B. "Provide" shall mean "furnish and install." 

1.02 QUALITY ASSURANCE 
A. The Contractor shall furnish all labor, materials, tools and equipment and 

perform all work and services necessary for complete and properly operated 
mechanical systems, as shown on the drawings and as specified, in accordance 
with provisions of the Contract Documents and completely coordinate his work 
with that of all other trades. 

B. The Contractor shall completely examine the Contract Documents and shall 
report to the Project Manager any error, inconsistency or omission he discovers. 
Bidders are cautioned to review the Technical Specifications carefully and 
thoroughly. The submittal of a bid shall be considered an acceptance of the 
specifications as published. Protests concerning the Technical Specifications 
lodged after bid opening shall not be considered. 

C. The Contractor shall visit the site and examine the conditions affecting his work 
before submitting his proposal. The submission of the proposal shall be 
considered evidence that the Contractor has visited the site and no extra 
payments will be allowed to the Contractor on account of extra work made 
necessary by his failure to visit the site. 

D. Provide all supplementary or miscellaneous items, hangers, supports, details, 
appurtenances and devices incidental to or necessary for a sound, secure and 
complete mechanical system where work required is not specifically indicated. 

E. Drawings and specifications shall be taken together. Provide work specified or 
stated in one or the other document as though mentioned in both documents. 

F. Substitution of another manufacturer's product for materials or equipment specified 
and for items with "approved equal" after the brand name requires approval in 
accordance with the GENERAL CONDITIONS. Substitutions will not be 
considered unless specifically approved by the State as an exception. The State 
reserves the right to make the decision unilaterally. Equal products are acceptable 
in lieu of those specified hereinafter by specific manufacturer and model number if 
approved. 

G. The Contractor shall warrant that all materials and equipment, furnished under 
this Contract, will be new and that all work will be of good quality, free from faults 
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and defects, in conformance with the Contract Documents for a guarantee period 
of two years. 

H. The Contractor shall maintain at the site, a minimum of one (1) copy of all 
Drawings, Specifications, Addenda, approved Shop Drawings, Change Orders 
and other modifications, in good order and marked to record all changes made 
during construction. These shall be made available to the Project Manager upon 
request. 

The Contractor, at all times, shall keep the premises free from accumulation of 
waste materials or rubbish caused by his operations. Upon completion of the 
work, the Contractor shall remove all his waste materials and rubbish from and 
about the project, as well as all his tools, construction equipment, machinery and 
surplus materials and shall clean all new equipment, materials, items and 
accessories. 

J. The Contractor shall give the Project Manager timely notice of its readiness for 
testing any work, including the scheduling of agencies with the jurisdiction over 
the work, test equipment and personnel, and all other data arrangements for the 
State to observe the testing. The Contractor shall bear all cost of such tests. 

K. Workmanship and Materials: 
1. Workmanship shall be of the best quality and none but competent 

mechanical workers skilled in their trades and thoroughly familiar with the 
work involved shall be employed. The Contractor shall furnish the services of 
an experienced superintendent, who will be constantly in charge of the work, 
until the project is completed and accepted. 

2. Reference to standards is intended to be the latest revision of the standard 
specified. 

3. Unless otherwise specified later in this section, each article of its kind shall 
be the standard product of a single manufacturer. 

4. Whenever the words "or approved equal" or other words of similar intent or 
meaning are used, implying that judgment is to be exercised, it is understood 
that it is the judgment of the Project Manager. 

5. The State shall have the right to accept or reject any material, equipment 
and/or workmanship and determine when the Contractor has complied with 
the requirements specified in this section. 

6. All manufactured materials shall be delivered and stored in their original 
containers. Equipment shall be clearly marked or stamped with the 
manufacturer's name and rating. Equipment and materials shall be carefully 
handled, properly stored and adequately protected to prevent damage before 
and during installation, in accordance with the manufacturer's 
recommendations and as approved by the Project Manager. Damaged or 
defective items, in the opinion of the Project Manager, shall be replaced. 

L. The Project Manager shall have the right to accept or reject materials, equipment 
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and/or workmanship and determine when the Contractor has complied with the 
contract documents. 

1.03 CONTRACT DRAWINGS 
A. Contract drawings are essentially diagrammatic, indicating general layout and 

approximate locations toward establishing the scope for uniform estimating basis 
for all bidders. They are not intended to be detailed construction working 
drawings. Equipment, ductwork and piping arrangements shall fit into space 
allotted and shall allow adequate clearances for servicing and maintenance. 
Reasonable modifications to indicated locations and arrangement to suit job 
conditions shall not constitute basis for requesting additional funds from the State. 

B. Because of the small scale of drawings, it is not possible to indicate all offsets, 
fittings, and accessories which may be required. Contractor shall carefully 
investigate structural and finish conditions affecting his work and arrange such 
work accordingly, furnishing such fittings, traps, valves, ductwork, piping, supports, 
and accessories as may be required to meet such conditions. 

C. Verification of Dimensions: The Contractor shall be responsible for the 
coordination and proper relation of his work to the building structure and to the 
work of all trades. The Contractor shall visit the premises and thoroughly 
familiarize himself with all details of the work and working conditions, to verify all 
dimensions in the field, and to advise the Project Manager of any discrepancy 
before performing any work. 

1.04 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Additional submittal requirements are specified in each mechanical section with 
• the general requirements for submittals specified in this section and apply to all 
mechanical sections. 

C. Within 20 days after award of contract and before installation of any materials or 
equipment is begun, Contractor shall submit to the State for approval a complete 
list of materials and equipment together with names and addresses of 
manufacturers and local Hawaii based manufacturer's representatives, catalog 
numbers, and trade names; and, annotated descriptive data showing the specific 
model, type, and size of each item the Contractor proposes to furnish. No 
consideration shall be given to partial lists submitted from time to time. Prepare 
working drawings on sheets not smaller than 24 inches by 36 inches, and include 
data essential to the proper installation of the system. Do not commence work 
until the design of the system and the various components have been approved. 

D. Approval of materials and equipment will be based on manufacturer's published 
rating. Any materials and equipment which are not in accordance with these 
specifications may be rejected. Contractor shall not order materials and 
equipment without the submittal first being approved. Ordering of material and 
equipment without prior approval may be rejected by the State. 

E. Prior to start of any field work, required copies of to scale shop drawings of 
equipment, ductwork, piping and controls shall be submitted for review. No work 
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shall be started without approval from the State. Where apparatus and 
equipment have been indicated on the contract drawings, dimensions have been 
taken from typical equipment of the class indicated. The shop drawings shall 
show the details of construction and installation of the particular equipment being 
furnished. The shop drawings shall be fully dimensioned to show the equipment, 
materials and connections fit the space provided. 
1. Contractor shall check the submittals and shop drawings and certify they are 

correct and in compliance with the contract drawings and specifications. 

2. Review of shop drawings by the State's representatives is confined to 
arrangement of equipment and fixtures only and does not relieve the 
Contractor from responsibility for proper fit, performance and construction. 
Any deviation from the Contract drawings and specifications shall be clearly 
noted on the shop drawings. Since manufacturing methods vary, reasonable 
variations from the Contract Documents are acceptable; however, 
performance and material requirements indicated are the minimum 
acceptable and the State retains the right to judge the equality of any 
variation. 

F. Unless otherwise specified here or under SECTION 01330 - SUBMITTAL 
PROCEDURES, submit eight (8) copies of each submittal required for approval: 
1. Substitution Requests: Substitute materials or equipment may be used if 

qualified by written permission from the State. Submit a list of the 
substitutions with qualifying data for approval prior to bidding in accordance 
with GENERAL CONDITIONS. 

2. Shop Drawings: Submit prints of dimensioned shop drawings, indicating 
equipment layout, piping, hangers, equipment bases, support details, wiring 
diagrams for control, and locations and sizes of pipe sleeves and duct 
openings. Drawings shall indicate adequate clearance for operation, 
maintenance, and replacement of operating equipment devices and 
components. Coordinate drawings with other trades to avoid interferences. 
Drawings shall be minimum 24 inches by 36 inches in size, except as 
specified elsewhere. Provide one (1) set of reproducible transparencies and 
six (6) sets of bond prints. Approval of shop drawings does not relieve the 
Contractor from responsibility of a complete installation or proper 
performance. No work shall commence until shop drawings are approved by 
the Project Manager. 
a. The Contractor shall review, stamp with his approval, and submit all Shop 

Drawings required by the Contract Documents. 

b. At the time of submission, the Contractor shall inform the Project 
Manager in writing of any deviations in the Shop Drawings from the 
requirements of the Contract Documents. 

c. By approving and submitting Shop Drawings, the Contractor certifies that 
he has determined and verified all field measurements and obstructions, 
field construction criteria, materials, catalog numbers and similar data, 
that he has checked and coordinated each Shop Drawing with the 
requirements of the work and of the Contract Documents and that all 
equipment fits within designated spaces. 
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3. Certificates of Conformance or Compliance: 
a. Submit certification from the manufacturer attesting that materials and 

equipment to be furnished for this project comply with the requirements of 
this specification and of the reference publications. Preprinted 
certifications will not be acceptable; certifications shall be in the original. 
The certification shall not contain statements that could be interpreted to 
imply that the product does not meet all requirements specified, such as 
"as good as"; "achieve the same end use and result as materials 
formulated in accordance with the referenced publication," "equal or 
exceed the service and performance of the specified material." The 
certification shall simply state that the product conforms to the 
requirements specified. 

b. Standards Compliance: When materials or equipment are specified to 
conform to the standards of organizations such as the American National 
Standards Institute (ANSI), Air Conditioning and Refrigeration Institute 
(ARI), Air Movement and Control Association (AMCA), American Society 
for Testing and Materials (ASTM), Factory Mutual Engineering and 
Research Corporation (FMERC or FM), National Electrical Manufacturers 
Association (NEMA), National Fire Protection Association (NFPA), and 
Underwriters Laboratories (UL), proof of such conformance shall be 
submitted to the State for approval. If an organization uses a label or 
listing to indicate compliance with a particular standard, the label or listing 
will be acceptable evidence, unless otherwise specified in the individual 
sections. In lieu of the label or listing, the Contractor may submit a 
certificate from an independent testing organization, which is competent 
to perform acceptable test and is approved by the State. The certificate 
shall state that the item has been tested in accordance with the specified 
organization's test methods and the item conforms to the specified 
organization's standard. For materials and equipment whose compliance 
with organizational standards of specifications is not regulated by an 
organization using its own listing or label as proof of compliance, a 
certificate of compliance from the manufacturer shall be submitted for 
approval. The certificate shall identify the manufacturer, the product and 
the referenced standard and shall simply state that the manufacturer 
certifies that the product conforms to all requirements of the project 
specification and of the referenced standards listed. 

4. Product Data: Submit data of equipment showing manufacturer's name, 
trade name, catalog model or number, project specification and paragraph 
reference, material specifications, performance data, certified dimensions 
and motor sizes. Performance data shall meet the criteria and standards 
specified in the technical sections for the model being furnished. Submit eight 
(8) complete sets. Equipment and material shall not be ordered without prior 
approval of the submittal from the State. 

5. Reports: Submit as required by individual technical sections. 
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6. Operation and Maintenance Manual: Submit bound copies of the Operating 
and Maintenance Manual on all equipment and the system as a whole and as 
noted under item entitled "OPERATING AND MAINTENANCE 
INSTRUCTIONS" hereinbelow. 

7. Equipment Listing: Submit schedules of mechanical equipment which 
include a complete list of materials and equipment together with names and 
addresses of manufacturers and the Hawaii based authorized representative, 
catalog numbers, and trade names. 

8. Maintenance Service Contract: Submit Maintenance Service Contract as 
noted under item entitled "ONE YEAR MAINTENANCE SERVICE 
CONTRACT" hereinbelow. 

9. As-Built Drawings: Submit As-Built drawings as required in SECTION 01770 
- CLOSEOUT PROCEDURES. 

1.05 LAWS, REGULATIONS AND CODES 
A. The following shall govern where applicable; the International Building Code as 

amended by the County of Hawaii Code, State of Hawaii Department of Health 
Regulations, the Uniform Fire Code as amended by the County of Hawaii Code, 
National Fire Protection Association Standards, the Uniform Plumbing Code as 
amended by the County of Hawaii Code, OSHA Rules and Regulations and all 
other codes and standards referenced in these specifications and as adopted by 
County of Hawaii. Where requirements differ in these codes and standards, the 
more stringent shall apply. 

1.06 PERMITS AND INSPECTIONS 
A. Obtain and pay for all fees, permits, licenses, assessments, connection charges 

and inspections required for this project. 

B. The Contractor shall apply and pay for all necessary inspections required by any 
public authority having jurisdiction. 

1.07 MANUFACTURER'S RECOMMENDATIONS 
A. Equipment installed under this Division of the Specifications shall be installed 

according to the manufacturer's recommendations, unless otherwise shown on 
the drawings or specified in this section. Where installation procedures or any 
part thereof are required to be in accordance with the recommendations of the 
manufacturer of the equipment being installed, printed copies of these 
recommendations shall be furnished to the Project Manager, prior to installation. 
Installation of the item will not be allowed to proceed until the recommendations 
are received. Failure to furnish these recommendations can be cause or 
rejection of the equipment. 

B. Certain specified construction and details may not be regularly included in the 
manufacturer's catalogued product. The Contractor shall provide the material or 
equipment complete as specified. 
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1.08 OPERATING AND MAINTENANCE INSTRUCTIONS 
A. Bound Instructions: Unless otherwise indicated, furnish six (6) copies and (1) 

CD of an operation, maintenance, and troubleshooting manual for each item of 
equipment and the system as a whole. Furnish the manual bound in hardback 
binders or an approved equivalent. Furnish one (1) complete manual prior to the 
time that equipment tests are performed and furnish the remaining manuals 
before the contract is completed. Inscribe the following identification on the 
cover; the words OPERATION AND MAINTENANCE MANUAL, the name and 
location of the building, the name of the Contractor, the name of the Consultant, 
date, and the contract number. The manual shall include the names, addresses 
and telephone numbers of each subcontractor installing equipment and of the 
local representative for each item of equipment. Also include a list of equipment 
by manufacturer, with the model number and serial number, tag number, 
quantity of each unit, location of unit, and area served. When standard 
manufacturer's brochures are used, adequately indicate (highlight, arrow, etc.) 
the project related information and delete (X or cross-out) the non-applicable 
information. Flysheet or divider sheet shall be placed before instructions 
covering each subject. The instruction sheets shall be approximately 8-1/2-
inches by 11 inches, with large sheets of drawings folded in. The manual shall 
have a table of contents and be assembled to conform to the table of contents 
with the tab sheets placed before instructions covering the subject. The 
instructions shall be legible and easily read, with large sheets of drawings folded 
in. The manual shall include: 
1. System layout showing equipment, ductwork, piping, controls, etc.; 

2. Wiring and control diagrams with data to explain detailed operation and 
control of each item of equipment; 

3. A control sequence describing startup, operation and shutdown; 

4. Description of the function of each principal item of equipment; 

5. The procedure for starting; 

6. The procedure for operating; 

7. Shutdown instructions; 

8. Maintenance instructions; 

9. Lubrication schedule including type, grade, temperature range and 
frequency; 

10. Manufacturer's bulletins, cuts and descriptive data; 

11. Safety precautions, test procedures; performance data; and 

12. Parts list. The parts lists for equipment shall indicate the sources of supply, 
recommended spare parts and the service organization which is reasonably 
convenient to the project site. 
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a. The manual shall be complete in all respects for equipment, controls, 
accessories and associated appurtenances provided. 

1.09 SPARE-PARTS DATA 
A. After approval of materials and equipment and one month prior to the date of 

beneficial occupancy, the Contractor shall furnish a complete list of parts and 
supplies, with current source of supply. 

1.10 SUBSTITUTION OF EQUIPMENT OR MATERIAL 
A. Design is based on equipment and material as described in drawings. Any 

changes in equipment, bases, piping, connections, controls, electrical equipment 
specified and required by the approved substitutions shall be made by 
Contractor at no additional cost to the State. Contractor shall ensure proper fit, 
clearances, compatibility with other trades (e.g. electrical, ceiling, etc.), 
compatibility with controls and communication with the controls system, 
operation and maintainability for any equipment or material that is substituted for 
that indicated. 

1.11 DISCREPANCIES 
A. The Drawings and Specifications are intended to be cooperative. Any materials, 

equipment or system related to this division and exhibited on the Architectural, 
Electrical or Mechanical Drawings but not mentioned in the Specifications are to 
be executed to the intent and meaning thereof, as if it were both mentioned in 
the Specifications and set forth on the Drawings. 

B. In case of differences between the Drawings and Specifications, the 
Specifications shall govern first, and then the Drawings. Large scale details shall 
take precedence over small scale Drawings as to the shape and details of 
construction. Specifications shall govern as to materials. 

C. Drawings and Specifications are intended to be fully cooperative and to agree, 
but should any discrepancy or apparent difference occur between Drawings and 
Specifications or should errors occur in the work of others affecting the work, the 
Contractor shall notify the Project Manager at once. If the Contractor proceeds 
with the work affected without instructions from the State, he is responsible for 
that change and shall correct any resultant damage, rework, extra work or defect 
at no additional cost to the State. All interpretations of Drawings and 
Specifications shall be clarified by the Project Manager. 

1.12 OMISSIONS 
A. It is the intent of the plans and specifications to provide a complete installation. 

Should there be omissions, the Contractor shall call the attention of the Project 
Manager to such omissions in fifteen (15) days advance of the date of bid 
opening so the necessary corrections can be made. 

1.13 GUARANTEE AND CERTIFICATE 
A. The Contractor shall guarantee and certify in writing the following items: 

1. All equipment, piping, accessories and material furnished for a period of one 
(1) year commencing after 30 consecutive days of trouble-free operation 
from the date of final acceptance against all defects in material and 
workmanship. If any equipment, piping or material fails, does not operate 
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satisfactorily or shows undue wear, the Contractor will be notified, and shall 
be required to correct the defect and damage to other work caused by such 
defect, immediately and at no additional cost to the State. If the above 
period of warranty does not coincide with the manufacturer's standard 
warranty period, the contractor shall include all costs for extending the 
warranty for the period specified above in his bid. 

2. All equipment, piping and materials to provide the results specified or shown. 

3. All equipment to be properly installed in strict accordance with manufacturer's 
recommendations and to be free of vibration or objectionable noise. 

4. All piping to be drip free and properly installed to be free of vibration, 
pounding or objectionable noise. 

B. The above guarantee shall not be interpreted as voiding, limiting or reducing any 
equipment manufacturer's warranty or any guarantee permitted by law. 

C. The State shall have the right to require a written certificate, dated and signed by 
a responsible employee of the Contractor, evidencing the performance of any 
portion of the work, or any testing; as a condition precedent to the acceptance of 
any work or the result of any test. Whenever a regulatory agency performs 
inspections or tests of any portion of the work, a certificate shall be furnished by 
the Contractor showing the inspection or test was satisfactorily passed. 

D. Contractor shall provide a written guarantee that all work is as specified, and 
shall be bound to reinstall material or equipment defective due to workmanship 
or materials for a period of one (1) year from the date of final acceptance of the 
installation by the State. Contractor shall not be responsible, however, for 
defects proven to the State's satisfaction to be due to misuse, accident or 
negligence by other parties. 

E. Further, Contractor shall be held responsible for all damages to any part of the 
premises, building or contents caused by leaks or other defects in pipe, 
equipment or materials provided under this specification, of a period of one (1) 
year from the date of final acceptance of the installation by the Project Manager. 

F. Terms of this guarantee are in addition to other guarantee provisions of the 
specifications, and do not substitute for other more stringent terms, if any. 

G. In addition to the Guarantee on materials and workmanship, Installer shall 
provide a Maintenance Service Contract, Countersigned by the General 
Contractor that will validate said guarantee. 

1.14 ELECTRICAL WORK 
A. All power wiring, including final hookup to all mechanical equipment will be 

provided under the Electrical Division of this Specification. Control devices for 
mechanical systems required that are energized from the power system (i.e. 100 
volts and higher) shall be provided by the Mechanical Subcontractor. The power 
wiring, conduits and appurtenant work including connection to the mechanical 
equipment and control devices shall be provided by the Electrical Subcontractor. 
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B. Electrical work under Electrical Division of the specifications is based on the 
electrical rating of equipment indicated on the Mechanical Drawings. Additional 
electrical work caused by any deviation under the requirements of the 
Mechanical Division drawings and specifications shall be paid for by the 
Mechanical Subcontractor. 

C. All control wiring for communication, signals and control power less than 100 
volts are included under mechanical work and shall be in accordance with 
DIVISION 16 - ELECTRICAL requirements, except where specified otherwise in 
DIVISION 15- MECHANICAL. 

D. The Mechanical Subcontractor shall furnish all starters, variable speed drives, 
control transformers, motor controllers, any disconnect devices specified as part 
of the mechanical equipment and any other electrically powered devices for 
installation by the Electrical Subcontractor. The Mechanical Subcontractor shall 
turn over these items to the DIVISION 16 - ELECTRICAL Subcontractor at the 
site after receipt of notice from the Electrical Subcontractor that he is ready to 
install said items. The Electrical Subcontractor shall install these devices and 
provide the labor and materials to connect to the power system. 

1.15 SAMPLES 
A. When called for in the Technical Sections, furnish samples of materials which 

accurately represent if not identical to the materials to be used. Where samples 
are specified to demonstrate method of installation, furnish all materials, labor, 
ingredients and tools. Samples shall also be furnished when materials are 
proposed as substitutions for those specified. Materials used in the work shall 
be identical to samples that have been approved by the Project Manager. 

1.16 PRODUCT DELIVERY, STORAGE AND HANDLING 
A. Furnish new equipment, materials and accessories bearing the manufacturer's 

identification. Coordinate deliveries to avoid interference or construction delays. 
Protect products during delivery, storage, installation, and the remainder of the 
contract period after installation. 

PART 2 - PRODUCTS 

2.01 MATERIALS AND EQUIPMENT 
A. As specified in all sections of DIVISION 15 - MECHANICAL. 

B. Materials and equipment shall be cataloged products of manufacturers regularly 
engaged in production of such materials or equipment and shall be 
manufacturer's latest design that complies with the specification requirements. 
Materials and equipment shall duplicate items that have been in satisfactory 
commercial or industrial use at least 2 years in Hawaii prior to bid opening. 
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 items need not be the products of the same manufacturer except where 
specified. Each item of equipment shall have the manufacturer's nameplate. 
Name of the distributing agent in lieu of the manufacturer's nameplate will not be 
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acceptable. 

C. All materials shall be new, of equivalent or better quality than of materials 
specified. For ease of maintenance and parts replacement, select equipment 
from a single manufacturer as much as possible. Substitutions require approval. 

2.02 NAMEPLATES 
A. Each item of equipment shall have manufacturer's nameplate of corrosion 

resisting metal attached in a conspicuous location. Nameplate data shall include 
manufacturer's name, address, model number, serial number, capacity, rating 
and such other performance data as required to completely identify the item. In 
addition, the manufacturer shall provide a separate corrosion resisting metal tag 
or plastic, unless specified otherwise, to carry the equipment designation as 
shown on drawings. Except as otherwise specified nameplate lettering shall be 
stamped or engraved on the nameplate. Nameplates shall be fastened by 
means of corrosion resisting metal screws, rivets or wire, 14 gauge. In addition, 
each piece of equipment shall be provided an identification tag in accordance 
with the paragraph entitled "Identification Tags for Mechanical Equipment and 
Devices". 

2.03 TOOLS AND SUPPLIES 
A. Special tools and supplies shall be provided if required to maintain equipment 

provided for this project. The items shall be packaged or boxed to provide 
protection in storage, and shall be identified as to use. Tools and supplies shall 
be accompanied by information as to source of supply. 

2.04 FACTORY-APPLIED PAINT 
A. Ferrous surfaces of equipment shall have baked enamel finish painting as 

standard with the manufacturer. Special coating shall be applied when specified 
in the Technical Sections, and in such cases the coating used shall be certified in 
compliance with the Certificates paragraph in this section. 

B. All interior, exposed ferrous support materials shall have factory-applied 
protective coating. 

C. All exterior, exposed ferrous support materials shall have factory-applied 
protective prime coat as follows: 
1. Pre-Treatment: Commercial Blast Cleaning in accordance with Steel 

Structures Painting Council No. 6 (not less than 2 mils profile). 

2. Primer: Epoxy based or as recommended by the paint manufacturer and 
shall be asbestos-free, lead-free, cadmium-free, zinc-chromate-free and 
mercury-free. 

2.05 MOTORS 
A. Provide premium efficiency type motors designed for the supply voltages made 

available for this portion of the work, and with the following attributes: 
1. Sized to develop the required brake horsepower and to operate satisfactorily 

with a voltage variation of plus or minus 10 percent; 

2. Conforming to NEMA motor standards; 
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3. Dynamically balanced, and held to commercial tolerance; 

4. Selected so that, when ambient temperature reaches 120 degrees F for a 
period of two hours or more, the motor will operate satisfactorily without 
failure. 

5. With squirrel-cage type drip-proof enclosure, unless otherwise indicated, 
constant speed, across-the-line normal starting torque designed for quiet 
operation; 

6. Each motor of ample size to operate its unit at proper full load and speed 
continuously, without heating in any part more than 40 degrees C above the 
temperature of the surrounding atmosphere. 

7. Where TEFC motors are indicated or specified, the cast iron frame type shall 
be provided. 

B. Where motor is used with V-belt drive, equip with a sliding base and belt guard, 
and motor sheave. 

PART 3- EXECUTION 

3.01 VERIFICATION OF DIMENSIONS 
A. The Contractor shall check all dimensions at the site and shall establish all lines 

and levels. The Contractor shall be responsible for correctness of all dimensions 
and fitting of equipment, ductwork, fixtures and piping into the available space. 
Should field measurements show conditions that require relocation of any work, 
such conditions shall be reported to the Project Manager in advance of 
installation, and the work shall proceed in accordance with his decisions. 

3.02 PROTECTION OF WORK IN PROGRESS 
A. Ducts, conduits (if provided by DIVISION 15 - MECHANICAL technical 

specifications) and pipe openings shall be closed with caps or plugs until 
connections are made. Equipment shall be securely covered for protection 
against physical or chemical damage. In areas exposed to weather, materials 
unused at the end of each day's work shall be stored in weather-protected 
locations. Damage to materials or equipment due to the Contractor's neglect 
shall be repaired or replaced to the satisfaction of the Project Manager by, and at 
the expense of the Contractor. 

3.03 LOCAL TECHNICAL SUPPORT 
A. The mechanical equipment suppliers that furnish equipment for this project shall 

have a local Hawaii sales and service office, staffed with factory trained 
representatives fully capable of providing instruction, routine maintenance and 
emergency maintenance service on all system components supplied for this 
project. If the maintenance service is provided by a separate company, that 
company shall be specifically trained by manufacturer and authorized to perform 
maintenance on the equipment furnished for this project. 
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3.04 SAFETY REQUIREMENTS 
A. Belts, pulley, chains, gears, couplings, projecting setscrews, keys and other 

rotating parts located so that any person can come in close proximity thereto 
shall be fully enclosed or properly guarded. High temperature equipment and 
piping so located as to endanger personnel or create a fire hazard shall be 
properly guarded or covered with insulation of a type as specified in other 
mechanical sections. Items such as catwalks, ladders and guard rails shall be 
provided where required for safe operation and maintenance of equipment. 

3.05 PAINTING 
A. Unless specified in other mechanical specification sections, the Contractor shall 

be responsible for complete coverage in painting all exposed ferrous metal that 
has not been factory finish coated. 

3.06 PIPING IDENTIFICATION 
A. Identification of all new pipe lines shall be by means of colored, waterproof, all 

temperature, self-adhering labels and directional arrow. Refer to painting section 
for color coding of existing and new piping. 

B. At Contractor's option, each and every system may be identified by painting with 
contrasting colors, using 3/4-inch high minimum stencil letters. Painting shall be 
done by the Mechanical Contractor. 

C. All exposed pipes, whether insulated or not shall be identified. Labels may be 
omitted from piping where the use is obvious, due to its connection to equipment 
and where the appearance would be objectionable in finished rooms, as 
approved by direction. 

D. Identification labels shall be placed as follows: 
1. Near each valve and branch connection. 

2. Wherever piping merges or disappears from view from the floor of the room 
in which it is installed. 

3. Labels shall not be more than 50 feet apart. 

3.07 VALVE INDEX 
A. Valves shall be identified with brass tags where identification is required by other 

mechanical sections of these specifications. 

B. Attach tags with stainless steel chains or wires to valve body or stems. 
Attachment shall be permanent. 

C. Tag numbers shall match identification numbers shown on as-built drawings. 

D. Provide 1-1/2-inch diameter brass tags for all valves with identification numbers 
as indicated. Each tag shall have stamped service designation and valve 
number designation in 1/4-inch black-filled letters over 1/2-inch black-filled 
numbers. Tags shall be fastened to valves with brass jack chain. Chart of all 
valves shall be furnished by the Contractor and shall include: 
1. Valve I.D. number. 
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2. Location. 

3. Purpose of system. 

4. Normally open or normally closed. 

3.08 IDENTIFICATION TAGS FOR MECHANICAL EQUIPMENT AND DEVICES 
A. All mechanical equipment, panels, control devices such as temperature sensors, 

carbon dioxide sensors, pressure transmitters, pressure gauges and other 
devices shall be provided with an identification tag that indicates the name of the 
item. The name shall coincide with the Operations and Maintenance Manual and 
the as-built drawings. 

B. The tag shall be plastic nameplate, 1 inch by 3 inches minimum size, engraved 
laminated phenolic, white with black core. The tags shall be fastened to the 
equipment or device with metal screws or fastened with a brass jack chain if it 
cannot be mounted with screws. 

3.09 FIELD INSTRUCTION 
A. Upon completion of the work and at a time designated, the services of one or 

more qualified personnel shall be provided by the Contractor for a period of not 
less than 40 hours to train and provide technical assistance to the State's 
representatives in the operation and maintenance of the air conditioning and 
ventilation system. These field instructions shall cover all the items contained in 
the bound instructions. Submit course outline, instructor's name and an on-site 
training schedule. The training shall be as follows: 
1. Provide overview and provide as-built plans, diagrams, operating and 

technical manuals for the entire air conditioning and ventilation system. 

2. Identify, locate and explain the function of control devices at individual pieces 
of air conditioning units. 

3. Identify, locate and explain the operation and access of the control panels for 
each piece of equipment. Explain the sequence of operation and the control 
setpoints and how to change setpoints. 

3.10 ONE YEAR MAINTENANCE SERVICE CONTRACT 
A. In addition to the guarantee on materials and workmanship, the installer shall 

submit copies of the Maintenance Service Contract, countersigned by the 
Contractor that will validate the guarantee. 

B. The maintenance service shall extend for a period of one (1) year commencing 
after 30 consecutive days of trouble-free operation after the Project Acceptance 
Date or the equipment acceptance date, if earlier than the Project Acceptance 
Date, and shall include all labor, materials, equipment and parts necessary to 
service the complete system, in accordance with the attached Schedule of 
Maintenance Service so as to assure proper operation and function of the 
system. All costs for the periodic maintenance, including emergency calls, shall 
be borne by the Contractor. The maintenance period and guarantee period shall 
run concurrently (same start and stop dates). Should the contractor default in 
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maintenance servicing, the service contract shall restart and continue until 
completion and the warranty shall be extended to match the new service period. 

C. Trouble-free operation is defined as a non-disabling condition of a non-recurring 
failure or disruption and the following: 
1. The system shall be free of all discrepancies, contamination and debris which 

require correction in excess of those described for the monthly service which 
is included in the Schedule of Maintenance. 

2. The system is maintaining operational conditions and other parameters as 
measured during acceptance tests. 

D. Periodic basis shall mean a minimum of once every month unless specifically 
noted otherwise. Where the Manufacturer's Service Manual requires a shorter 
period, the shorter period shall apply. Where there are more than one service 
periods shown, all services shall be provided. For example, if a monthly and 
annual service are indicated, the annual service shall be performed in addition to 
the monthly service scheduled for that month. 

E. For each system provided by this contract, the Installer shall include a listing of 
the following items along with the Maintenance Service Contract: 
1. Name of the servicing contractor. 

2. System acceptance date. 

3. Service contract expiration date. 

4. Monthly inspection schedule for the maintenance period. 

5. Itemized listing of the equipment covered under the service contract, 
including a description of the equipment identified, its model and serial 
numbers and manufacturer's name(s). 

F. The Maintenance Service Contract shall be submitted along with the Operations 
and Maintenance Manual on/or before the Project Acceptance Date. 

Distribution of submittal: 

1 copy: 	Contractor 
1 copy: 	State Quality Control Branch 
2 copies: 	State Central Services Division 
2 copies: 	User 

G. The Contractor shall keep a separate log recording all maintenance calls to the 
project at Contractor's office. Log shall include at least the following information. 
1. Name of person making service call. 

2. Date of call. 

3. Time in and out from project. 
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4. Nature of call. 

5. Equipment readings and maintenance performed. 

6. The type and cost (labor, materials, parts and equipment) of repair work 
performed on the unit, if any. 

7. Documents and other data pertaining to the maintenance performed. 
a. It will be the responsibility of the Contractor to maintain the 

report/checklist by recording the above noted date after each scheduled 
maintenance and emergency repairs, and have the checklist available for 
inspection at the building site. The report shall be sufficiently detailed to 
properly reflect the past maintenance history of the equipment. 

b. Reports shall be prepared on contractor - furnished standardized forms 
and signed by the Building's maintenance representative. A copy of the 
report shall be submitted to the Building's maintenance representative 
within 2 working days after each visit. This submittal is in addition to the 
normal submittal requirements of the contract. 

c. In addition, the Contractor shall submit written reports of maintenance 
performed within seven (7) days to the Project Manager. (See Service 
Maintenance Report form attached). 

H. Work Schedule: All maintenance work shall be performed between the hours of 
7:30 a.m. to 4:00 p.m., on normal working days, Monday through Friday, 
excluding State holidays. 
a. The Contractor shall notify the Building's maintenance representative at least 

4 working days prior to the service work date. 

1. Trouble Calls: 
1. Emergency service and repairs required between regular service calls shall 

be rendered within 24 hours after the Contractor is notified, non-work days 
excluded. 

2. The Contractor shall call the Project Manager and State Central Services 
Division the next working day after being notified of the problem and report 
the status of repairs. 

J. All costs for periodic maintenance services and for emergency calls shall be 
included in the lump sum bid price. 

K. Maintenance Schedule: As described on attachments following this section: 
Attachment A - Schedule of Maintenance Service - Air Conditioning and 
Ventilation System, Attachment B - Plumbing, and Attachment C - Direct Digital 
Controls. 

L. The Maintenance Service Contract does not include repairs resulting from 
vandalism, negligent use or misuse of equipment. 
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3.11 CLEANUP AND WORK PRACTICES 
A. The Contractor shall keep the job site free of debris, litter, discarded parts, etc. 

and shall clean all oil drippings during the daily progress of work. The Contractor 
shall remove all tools, parts and equipment from the service areas upon 
completion of the work. 

B. The Contractor shall exercise caution during the progress of his maintenance 
and repair work to prevent damage to the ceilings, roofing and other building 
structure. The Contractor shall restore all damages, caused by his negligence, 
to its original condition at his own expense. 
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SERVICE MAINTENANCE REPORT 

DATE: 	 SHEET NO. 

Name of Facility and Location: 

2. Submitted By: 

3. Date of Service Call:  

4. Name of Person(s) Making Call:  

5. Time In, Time Out at Site:  

6. Person(s) Contacted:  

7. Nature of Service Call: (Routine Maintenance or Emergency, Explain) 

8. Equipment Readings and Maintenance Performed: (List all items serviced: 
identify - 8a, 8b, 8c, . . . ,etc.) 
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ATTACHMENT A 
SCHEDULE OF MAINTENANCE SERVICE 

AIR CONDITIONING AND VENTILATION SYSTEM 

All services performed by the Contractor shall include applicable items listed but shall 
not be limited to the following maintenance tasks: 

A. FAN COIL UNITS 

Monthly Service 

1. Clean and clear all drip pans and flush all related condensate drain lines 
with nitrogen. (Note: Contractor may be liable for water damage due to 
clogged drains.) Install pan tablets if necessary to control algae growth. 

2. Change all disposable air filters at least once a month; use FARR 30/30 
or equal. 

3. Wash permanent type filters with an approved detergent and spray coat 
with an approved filter treatment solution. Replace deteriorated 
permanent type filters which cannot be cleaned. 

4. Lubricate and oil all fan and motor bearings and connections of dampers 
and vanes. 

5. Check all drives for wear; adjust belt tension. Replace belt as required. 
6. Operate equipment to check for proper operation, unusual noise and 

vibration; adjust or repair all equipment and controls as required; clean-
up all equipment. 

7. Check time clock for proper operation and time settings. 
8. Check operation of AFC drives as applicable. 
9. Certify performance of monthly service and correct and report all 

discrepancies. 

Annual Service 

1. Adjust alignment of bearings and sheaves; lubricate fan and motor 
bearings. Replace worn or noisy bearings or sheaves. 

2. Clean cooling coils of dirt accumulation using nitrogen, high pressure 
air/water, steam or chemical coil cleaner solution. 

3. Check pressure and temperature differential across cooling coils and log 
readings. Clean strainers, check vents and drains on chilled water coils. 

4. Clean supply and return air grilles, registers and diffusers and fresh air 
intake grilles and dampers and repair or replace deteriorated bird 
screens. 

5. Clean all fan wheels and interior and exterior of equipment housings. 
6. Check and calibrate all electric and electronic temperature controls. 
7. Verify operation of water detector where installed. 
8. Certify performance of annual service and correct and report all 

discrepancies. 
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B. AIR COOLED CONDENSING UNITS 

Monthly Service 

1. Read and record refrigerant oil gauge pressures. 
2. Read and record compressor motor voltage. 
3. Read and record compressor motor current. 
4. Check compressor bearing oil pressure, oil level. Add oil as required. 
5. Check refrigerant charge. Add refrigerant as required. 
6. Check and record findings or refrigerant moisture indicator. 
7. Check and record findings of compressor capacity control. 
8. Check and report findings for refrigerant, or oil leak and repair as 

required. 
9. Check and record findings of operation of all operating and safety 

controls. 
10. Check for undue noise and vibration and repair as required. 

Quarterly Service 

1. Check setting of all operating and control electrical contacts and repair as 
required. 

2. Clean all starter contacts and control electrical contacts and repair as 
required. 

Semi-annual Service 

1. Check compressor crankcase oil condition. Perform acid test. 
2. Check for rust spots, clean and touch-up with paint. 

Annual Service 

Change complete compressor oil and filters. 

C. EXHAUST FANS 

Quarterly Service 

1. Check motor-controlled and back-draft dampers for proper operation; 
lubricate linkage for free movement. 

2. Lubricate fan motors and bearings. 
3. Check belt wear and tension; adjust or replace as needed. 
4. Check sheaves for wear, replace as needed. 
5. Check fan collar, bearings and shaft for wear, repair or replace as 

needed. 
6. Supply air fan and intake penthouse only: Change all disposable air 

filters; use Farr 30/30 or equal. Remove and wash intake louvers or 
grilles. Wash permanent type filters with an approved detergent and 
spray coat with an approved filter treatment solution. Replace 
deteriorated permanent type filters which cannot be cleaned. 
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7. 	Certify performance of quarterly maintenance service and correct and 
report all discrepancies. 

Semi-Annual Service 

1. Check and clean fan wheels and housings of dust, dirt and grease. 
2. Remove and wash all intake grilles and dampers and repair or replace 

deteriorated bird screens. 
3. Certify performance of quarterly maintenance service and correct and 

report all discrepancies. 

D. AIR DISTRIBUTION SYSTEM 

Monthly Service 

1. Check ductwork for leakage, damage, and corrosion. 
2. Check duct and devices for noise and vibration. 
3. Check ductwork for loose connections and damage. 
4. Certify performance of monthly maintenance service and correct and 

report all discrepancies. 

Semi-Annual Service 

1. Clean all air devices. 
2. Re-balance and test complete system including adjustment of fan speeds 

and measurement of cooling coil performance to restore to the operating 
conditions from the test and balance report submitted during 
construction. Submit test and balance report after completion. 

3. Paint damaged or weathered ductwork. 
4. Certify performance of monthly maintenance service and correct and 

report all discrepancies. 

E. CONDENSATE DRAIN PIPING 

Monthly Service 

1. Clean and clear all drip pans and flush all related condensate drain lines 
with nitrogen. (Note: Contractor may be liable for water damage due to 
clogged drains.) Install pan tablets if necessary to control algae growth 

2. Check all condensate drain piping and fittings for leaks. 
3. Check condition of insulation; re-insulate as necessary. 
4. Drain dirt leg. 
5. Certify performance of monthly maintenance service and that all 

discrepancies are reported and corrected. 
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F. TEMPERATURE CONTROLS (FOR PACKAGED EQUIPMENT WITH 
INTERNAL CONTROLS) 

Quarterly Service 

1 	Check control devices for proper operation, sticking stems and 
calibration; repair or replace weak or broken springs and all other parts. 

2. Check automatic dampers for tightness in closing, bent blades and 
defective linkage; lubricate connections for free movement and repair as 
required. 

3. Adjust thermostat to maintain 75 degrees F room temperature or 
operation set points as desired. 

4. Certify performance of quarterly maintenance service and that all 
discrepancies are reported and corrected. 

G. MAKE-UP AIR UNIT 

Monthly Service 

1. Read and record refrigerant oil gauge pressures. 
2. Read and record compressor motor voltage. 
3. Read and record compressor motor current. 
4. Check compressor bearing oil pressure, oil level. Add oil as required. 
5. Check refrigerant charge. Add refrigerant as required. 
6. Check and record findings or refrigerant moisture indicator. 
7. Check and record findings of compressor capacity control. 
8. Check and report findings for refrigerant, or oil leak and repair as 

required. 
9. Check and record findings of operation of all operating and safety 

controls. 
10. Check for undue noise and vibration and repair as required. 
11. Clean and clear all drip pans and flush all related condensate drain lines 

with nitrogen. (Note: Contractor may be liable for water damage due to 
clogged drains.) Install pan tablets if necessary to control algae growth. 

12. Change all disposable air filters at least once a month; use FARR 30/30 
or equal. 

13. Wash permanent type filters with an approved detergent and spray coat 
with an approved filter treatment solution. Replace deteriorated 
permanent type filters which cannot be cleaned. 

14. Lubricate and oil all fan and motor bearings and connections of dampers 
and vanes. 

15. Check all drives for wear; adjust belt tension. Replace belt as required. 
16. Operate equipment to check for proper operation, unusual noise and 

vibration; adjust or repair all equipment and controls as required; clean-
up all equipment. 

Quarterly Service 

Check setting of all operating and control electrical contacts and repair as 
required. 
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2. 	Clean all starter contacts and control electrical contacts and repair as 
required. 

Semi-annual Service 

1. Check compressor crankcase oil condition. Perform acid test. 
2. Check for rust spots, clean and touch-up with paint. 

Annual Service 

1. Change complete compressor oil and filters. 
2. Adjust alignment of bearings and sheaves; lubricate fan and motor 

bearings. Replace worn or noisy bearings or sheaves. 
3. Clean cooling coils of dirt accumulation using nitrogen, high pressure 

air/water, steam or chemical coil cleaner solution. 
4. Check pressure and temperature differential across cooling coils and log 

readings. Clean strainers, check vents and drains on chilled water coils. 
5. Clean all fan wheels and interior and exterior of equipment housings. 
6. Check and calibrate all electric and electronic temperature controls. 
7. Certify performance of annual service and correct and report all 

discrepancies. 

H. HIGH VOLUME LOW SPEED FANS 

Quarterly Service 

1. Check motor-controller for proper operation; lubricate linkage for free 
movement. 

2. Lubricate fan motors and bearings. 
3. Check fan collar, bearings and shaft for wear, repair or replace as 

needed. 
4. Certify performance of quarterly maintenance service and correct and 

report all discrepancies. 

Semi-Annual Service 

1. Check and clean fan blades and housings of dust, dirt and grease. 
2. Certify performance of quarterly maintenance service and correct and 

report all discrepancies. 

END OF SECTION 
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SECTION 15070 - MECHANICAL SOUND, VIBRATION, AND 
SEISMIC CONTROL 

PART I - GENERAL 

1.01 SUMMARY 
A. This section covers the furnishing, fabrication, delivery and installation of the 

sound, vibration and seismic control equipment for the air conditioning, 
ventilation and plumbing systems complete, including but not limited to 
the following: 
1. Flexible duct connections. 

2. Seismic control equipment. 

3. Vibration isolators 

4. Manufacturer's literature, shop drawings and record drawings. 

1.02 RELATED WORK SPECIFIED IN OTHER SECTIONS 
A. Mechanical work as specified in SECTION 15000 - GENERAL MECHANICAL 

REQUIREMENTS unless specified otherwise in other sections of 
DIVISION 15- MECHANICAL. 

B. Plumbing systems specified in SECTION 15400 - PLUMBING. 

C. Unitary air conditioning equipment specified in SECTION 15730 - UNITARY AIR 
CONDITIONING EQUIPMENT. 

D. Ductwork specified in SECTION 15810 - DUCTWORK AND 
DUCTWORK ACCESSORIES. 

1.03 REFERENCES 
A. 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. 
1. AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC) 

AISC S342L 	 (1993) Load and Resistance Factor Design 
Specification for Structural Steel Buildings 

2. AIR-CONDITIONING AND REFRIGERATION INSTITUTE (ARI) 
ARI 575 	 (1994) Measuring Machinery Sound Within an 

Equipment Space 

3. AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 
ASTM A 36/A 36M 	(1996) Carbon Structural Steel 

ASTM A 123 	 (1989; Rev. A) Zinc (Hot-Dip Galvanized) Coatings 
on Iron and Steel Products 

ASTM A 653/A 653M 	(1996) Steel Sheet Zinc-Coated (Galvanized) or 
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Zinc-Iron Alloy-Coated (Galvanized) by the Hot-Dip 
Process 

ASTM D 471 	 (1996) Rubber Property - Effect of Liquids 

ASTM D 2240 	(1995) Rubber Property - Durometer Hardness 

ASTM E 84 	 (1996; Rev. A) Surface Burning Characteristics of 
Building Materials 

4. AMERICAN WELDING SOCIETY, INC. (AWS) 
AWS Dl.l 	 (1996) Structural Welding Code Steel 

5. SHEET METAL & AIR CONDITIONING CONTRACTORS' NATIONAL 
ASSOCIATION, INC. (SMACNA) 
SMACNA APIDC 	(1975) Accepted Industry Practice for Industrial 

Duct Construction 

SMACNA SRM 	(1991; Errata 1993) Seismic Restraint Manual 
Guidelines for Mechanical Systems 

6. NUSIG INC. 

	

	 (1997) National Uniform Seismic Installation 
Guidelines 

1.04 DEFINITIONS 
A. Decibels dB: Measure of sound level. Decibels are referenced to either 20 uPa 

for sound pressure levels or one pW for sound power levels. dBA is the overall 
"A" weighted sound level. 

B. Machinery: The vibration or noise producing equipment that must be isolated. 

C. Manufacturer: The fabricator or supplier of vibration-isolation or 
seismic-protection materials and equipment. For mechanical equipment and 
machinery the term machinery manufacturer will be used. 

D. Micropascal uPa: 10 to the minus 6 power newtons per square meter. 

E. Picowatt pW: 10 to the minus 12 power watts. 

1.05 SYSTEM DESCRIPTION 
A. Machinery Vibration Criteria: Provide vibration isolators for mechanical and 

electrical machinery and associated piping and ductwork as indicated, to 
minimize transmission of vibrations and structure borne noise to the building 
structure or spaces or from the building structure to the machinery. Provide 
vibration isolator type and static deflection in accordance with the following: 
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TABLE 1A 

Vibration Isolator Types and Minimum Static Deflection (MSD, inches) 

Equipment 
	

Type MSD 

Make-up Air Units 

Floor Suspended 
	

SX 	1.0 

	

NOTES: (1) 	Equipment Vibration Isolation Schedule Designations (Hyphenated 
designations are combinations of the following): 
H - Suspension Spring isolators (suspended equipment and piping). 

Where required, provide with adjustable preloading devices. 

NM - Neoprene mounts. 

NP - Neoprene isolation pads. 

SX - Freestanding spring isolators with adjustable cushioned vertical 
stops and cushioned horizontal stops (floor-mounted 
equipment). 

	

(2) 	Fans 
(a) 	Provide sway brace isolators for tubular centrifugal and axial 

fans when the fan pressure exceeds 4-inches water column. 

B. Basic Criteria: For each piece of machinery in the human work environment, do 
not exceed the maximum airborne sound levels 84 dB A-weighted scale, 
continuous or intermittent, or 140 dB peak sound pressure-level, impact or 
impulse, noise. 

C. Seismic Protection Criteria: Use a Horizontal Force Factor minimum 60 percent 
of the equipment weight considered passing through the equipment center of 
gravity in any horizontal direction. Unless vibration isolation is required to protect 
equipment against unacceptable structure transmitted noise or vibration, protect 
the structure or equipment from earthquakes by rigid structurally sound 
attachment to the load-supporting structure. Protect each piece of 
vibration-isolated equipment with protected spring isolators or separate seismic 
restraint devices. Determine by calculations the number and size of seismic 
restraints needed for each equipment, duct or pipe. Verify seismic restraint 
vendor's calculations by a registered professional engineer. Provide seismic 
snubbers and protected spring isolators rated in three principle axes. Verify 
ratings by independent laboratory testing. 

D. Welding: AWS D1.1. 

1.06 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES and 

SECTION 15000- GENERAL MECHANICAL REQUIREMENTS. 
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B. Manufacturer's Catalog Data: 
1. Flexible duct connectors 

2. Pipe guides 

3. Isolators 

C. Spring Isolator Data: For each type and size of spring isolator, submit the spring 
outside diameter, deflection, operating spring height, unloaded spring height, 
solid spring height, the ratio of the outside diameter to the operating spring 
height, the load to deflection ratio of the springs, and weight and sizes of 
structural steel members. 

D. Machinery Manufacturer's Sound Data: For each piece of indicated machinery to 
be vibration isolated, the calculated sound power test data or sound pressure test 
data as levels in dB in the eight octave bands between 63 and 8,000 Hz. Refer 
sound power levels to one pW and sound pressure levels to 20 uPa. Submit the 
overall "A" weighted scale sound pressure level in dB. Submit the standard test 
procedure used to obtain the sound power or pressure data for the applicable 
vibration isolation equipment size. 

E. Machinery: For each item of machinery, compare spring static deflections with 
the specified minimum static deflection, to show that the calculated spring static 
deflections are not less than the minimum static deflections specified. Rated 
spring static deflections are not acceptable in lieu of calculated spring static 
deflections. When seismic protection is required, substantiating calculations are 
required. 

F. Machinery Over 300 Pounds: For machinery items over 300 pounds, provide 
calculations for shear, pull-up, primary overturning, and secondary overturning. 

G. Instructions: 
1. Vibration and noise isolation components 

2. Seismic protection components 

H. Seismic Protection Rating: Submit in three principal axes certified by an 
independent laboratory or analyzed by an independent licensed structural 
engineer. 

1.07 QUALITY ASSURANCE 
A. Vibration Isolator Procurement: For each piece of machinery to be isolated from 

vibration, supply the vibration isolators and other associated materials and 
equipment as a coordinated package by a single manufacturer or by the 
machinery manufacturer. Select isolators that provide uniform deflection even 
when machinery weight is not evenly distributed. This requirement does not 
include the flexible connectors or the hangers for the associated piping and 
ductwork. 

B. Unitized Machinery Assemblies: Mounting of unitized assemblies directly on 
vibration isolation springs is acceptable if machinery manufacturer certifies that 
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the end supports of the assemblies have been designed for such installation. 

PART2- PRODUCTS 

2.01 CORROSION PROTECTION FOR STEEL PARTS 
A. ASTM A 123, ASTM A 653 hot-dipped galvanized, or equivalent manufacturer 

standard coatings. Where steel parts are exposed to the weather, provide 
galvanized coating of at least 2-ounces of zinc per square foot of surface. Coat 
springs with neoprene. 

2.02 NEOPRENE 
A. ASTM D 471 and ASTM D 2240, Grade Durometer 40, 50, or 60, and oil 

resistant. 

2.03 FLOOR-MOUNTED ISOLATORS 
A. Neoprene Isolation Pads: Provide pads at least 1/4-inch thick with cross-ribbed 

or waffle design. For concentrated loads, provide steel bearing plates bonded or 
cold cemented to the pads. Mountings shall be as manufactured by Mason 
Industries, Inc., M.W. Sausse, Amberbooth, Caldyn or approved equal. 

2.04 SPRING ISOLATORS 
A. Provide seismic restraint type spring isolators that are adjustable and laterally 

stable with free-standing springs of horizontal stiffness at minimum 80 percent of 
the vertical (axial) stiffness. Isolator housing shall be galvanized. For 
machine-attached and floor-attached restraining elements, separate from 
metal-to-metal contact by neoprene cushions 1/8-inch thick minimum. Provide 
neoprene acoustic friction pads at least 1/4-inch thick. Isolator housing shall be 
galvanized. Spring isolators shall be as manufactured by Mason Industries, Inc., 
Kinetics, Caldyn or approved equal. 

B. Springs: Provide springs with base and compression plates, to keep spring ends 
parallel during and after deflection to operating height. Provide outside coil 
diameters at least 0.8 of the operating height. At operating height, springs shall 
have additional travel to complete (solid) compression equal to at least 50 
percent of the operating deflection. Springs shall be polyester powder coated. 

C. Mounting and Adjustment: Provide base and compression plates with mounting 
holes or threaded fittings. Bolt leveling adjustment bolts to machinery or base. 

2.05 FLEXIBLE DUCT CONNECTORS 
A. Provide flexible duct connectors fabricated in accordance with SMACNA DCS. 

2.06 SEISMIC PROTECTION COMPONENTS FOR PIPING AND DUCTWORK 
A. Provide in accordance with SMACNA SRM and the National Uniform Seismic 

Installation Guidelines (NUSIG). 
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PART 3- EXECUTION 

3.01 INSTALLATION 
A. Vibration and Noise Isolation Components: Install vibration and noise isolation 

materials and equipment as indicated and in accordance with machinery 
manufacturer's instructions. 

B. Suspension Vibration Isolators: Provide suspension isolation hangers for 
suspended equipment as indicated and as specified. 

C. Flexible Pipe and Duct Connectors: Install flexible connectors in accordance with 
the manufacturer's instructions. When liquid pulsation dampening is required, 
flexible connectors with spherical configuration may be used. Provide restraints 
for pipe connectors at pumps to prevent connector failure upon pump startup. 

D. Machinery: Provide vibration isolators, flexible connectors in accordance with 
manufacturer's recommendations. Machinery with spring isolators or protected 
spring isolators shall rock or move freely within limits of stops or seismic snubber 
restraints. 
1. Stability: Isolators shall be stable during starting and stopping of machinery 

without traverse and eccentric movement of machinery that would damage or 
adversely affect the machinery or attachments. 

2. Lateral Motion: The installed vibration isolation system for each piece of floor 
or ceiling mounted machinery shall have a maximum lateral motion under 
machinery start up and shut down conditions of not more than 1/4-inch. 
Restrain motions in excess by approved spring mountings. 

3. Unbalanced Machinery: Provide foundation suspension systems specifically 
designed to resist horizontal forces for machinery with large unbalanced 
horizontal forces. Vibration isolator systems shall conform to the machinery 
manufacturer's recommendations. 

E. Pipe Hanger and Support Installation: 
1. Pipe Hangers: Provide eye-bolts or swivel joints for pipe hangers to permit 

pipe thermal or mechanical movement without angular misalignment of 
hanger vibration isolator. 

2. Pipe Risers: Provide pipe riser supports with bearing plates and two layers of 
1/4-inch thick ribbed or waffled neoprene pad loaded to not more than 50 psi. 
Separate isolation pads with 1/4-inch steel plate. Weld pipe riser clamps at 
anchor points to the pipe and to pairs of vertical acoustical pipe anchor 
mountings which shall be rigidly fastened to the steel framing. 

3. Supports at Base of Pipe Risers: Piping isolation supports at the base of 
risers shall be two layers of 1/2-inch thick heavy-duty neoprene pad 
separated by 1/4-inch thick steel plate. Use bearing plates sized to provide a 
pad loading of not more than 500 psi. Weld the stanchion between the pipe 
and isolation support to the pipe and weld or bolt to the isolation support. 
Bolt isolation support to the floor slab with resilient sleeves and washers. 
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Where supplementary steel is required to support piping, provide a maximum 
deflection of 0.08-inches at the mid-span of this steel under the load. Rigidly 
support piping from the supplementary steel with the supplementary steel 
isolated from the building structure with isolators. 

F. Seismic Restraints for Piping and Ductwork: Provide seismic restraints in 
accordance with SMACNA SRM and the National Uniform Seismic Installation 
Guidelines (NUSIG). 

G. Systems Not To Be Vibration Isolated: Do not provide vibration isolation for 
electrical raceways and conduits or for fire protection (see SECTION 15300 - 
WET PIPE FIRE SPRINKLER SYSTEMS), storm, sanitary, and domestic water 
piping systems which do not include pumps or other vibrating, rotating, or 
pulsating equipment including control and pressure reducing valves. 

3.02 FIELD QUALITY CONTROL 
A. Notify State 14 days prior to machinery testing. 

1. Field Inspections: Prior to initial operation, inspect the vibration isolators for 
conformance to drawings, specifications, and manufacturer's data and 
instructions. Check for vibration and noise transmission through connections, 
piping, ductwork, foundations, and walls. Check connector alignment before 
and after filling of system and during operation. Correct misalignment without 
damage to connector and in accordance with manufacturer's 
recommendations. 

2. Spring Isolator Inspection: After installation of spring isolators or protected 
spring isolators, and seismic restraint devices, the machinery shall rock freely 
on its spring isolators within limits of stops or seismic restraint devices. 
Eliminate or correct interferences. 

END OF SECTION 
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SECTION 15080 - MECHANICAL INSULATION 

PART I - GENERAL 

1.01 SUMMARY 
A. This section covers the furnishing, fabrication, delivery and installation of the 

insulation for air conditioning, ventilation, plumbing and generator auxiliary 
systems complete, including but not limited to the following: 
1. Sheetmetal duct insulation. 

2. Pipe Insulation. 

3. Equipment Insulation. 

4. Manufacturer's literature, shop drawings and record drawings. 

5. Inspection, test and guarantee. 

1.02 RELATED WORK SPECIFIED IN OTHER SECTIONS 
A. Mechanical work as specified in SECTION 15000 - GENERAL MECHANICAL 

REQUIREMENTS unless specified otherwise in other sections of 
DIVISION 15- MECHANICAL. 

B. Plumbing systems specified in SECTION 15400- PLUMBING. 

C. Unitary air conditioning equipment specified in SECTION 15730 - UNITARY AIR 
CONDITIONING EQUIPMENT. 

D. Ductwork specified in SECTION 15810- DUCTWORK AND DUCTWORK 
ACCESSORIES. 

1.03 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES and 

SECTION 15000- GENERAL MECHANICAL REQUIREMENTS. 

B. Certificates of Conformance or Compliance: 
1. Submit certificates of conformance for performance and characteristics 

specified, the listed standards and in accordance with SECTION 15000-
GENERAL MECHANICAL REQUIREMENTS for the following: 
a. Pipe Insulation. 

b. Duct Insulation 

C. Product Data: Submit product data for the following: 
1. Duct Insulation. 

2. Pipe insulation. 

3. Equipment insulation that is not factory installed. 
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4. Insulation accessories including vapor barrier, tape, and other items. 

D. Listing: List of materials showing name and addresses of manufacturers; 
manufacturer's local supplier's name, address and phone number; catalog 
numbers and trade names. 

E. Guarantee and Certificate: Submit one-year guarantee and certificate in 
accordance with SECTION 15000 - GENERAL MECHANICAL 
REQUIREMENTS. 

PART 2- PRODUCTS 

2.01 MATERIALS AND EQUIPMENT 
A. General: 

1. Provide materials complying with NFPA Bulletin 90-A, as determined by UL 
method NFPA 225, ASTM E 84 or UL 181, with flame spread rating 25 and 
under and smoke developed rating 50 and under. 

2. Where vapor barriers are used, provide intact and continuous throughout. 

2.02 DUCT INSULATION 
A. All new interior air conditioning ducts and plenums shall be insulated. 

1. Insulate all supply, return, exhaust, transfer and outside air ducts with 1-1/2-
inch thick, 1.5 pounds per cubic foot density, FRK faced duct wrap. Provide 
Owens-Corning Fiberglass commercial grade faced duct wrap insulation 
Type 150, Certainteed, Johns Manville or approved equal. 

2. Duct wrap insulation shall conform to the requirements of Federal 
Specification HH-I-558B, Form B, Type I, Class 6, B-4 and NFPA 90 with the 
reinforced foil-Kraft vapor barrier facing conforming to Federal Specification 
HH-I-100B, Type II. 

B. Exterior air conditioning ducts and plenums shall be insulated. 
1. Unless otherwise indicated, insulate all exterior supply and return and 

conditioned outside air ducts with 2-inch thick flexible duct liner, 2.0 pounds 
per cubic foot that conforms to ASTM Cl 071 and NFPA 90A with EPA 
registered biocide coating to protect from microbial growth and meets 
requirements of ASTM C 1338 and ASTM G22. Owens-Corning, 
Certainteed, Johns Manville or approved equal. 

2.03 PIPE INSULATION 
A. All above grade indoor domestic hot water and hot water return piping shall be 

insulated with Johns Manville Micro-Lok 650 with Vapor Barrier Jacket, Fiberglas 
heavy density pipe insulation with self-sealing, All Service Jacket (ASJ); 
Certainteed, Owens Corning or approved equal, having minimum density of 3.5 
lb. cu. ft. and a maximum "K" factor of 0.22 Btu-in/hr-SF-degrees-F at 50 
degrees F mean. Thickness of insulation shall be as follows: 
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Thickness 	Pipe Size 

1 inch 	Up to 2 inches 
1-1/2 inches 	2-1/2 inches and over 

B. The insulation shall be applied over clean, dry pipe with all joints firmly butted 
together. Longitudinal laps shall be sealed with Schuller vapor barrier adhesive, 
Foster or approved equal. Butt joints shall be wrapped with a 4-inch strip of the 
vapor barrier jacket cemented with vapor barrier adhesive. Each 3 ft. section of 
insulation and each butt strip shall be additionally secured with 3/4-inch wide 
Schuller No. 357 white tape, Foster or approved equal. 

C. Valve fitting for pipe sizes smaller than 4-inch shall be insulated with insulating 
cement by Schuller, Foster or approved equal applied in one coat to a thickness 
equal to the adjoining tape insulation. Fittings for pipe sizes 4-inch and larger 
shall be insulated with Micro-Lok insulation, Owens-Corning, Certainteed or 
approved equal securely wired in place, and finished with a leveling coat of 
Schuller No. 301 Insulating Cement, Foster or approved equal. All fittings 
regardless of pipe size shall be finished with PVC fitting covers and sealed to 
maintain vapor barrier. 

D. Clamps or hangers in contact with pipe shall be insulated separately in the same 
manner as fitting. The insulation shall be applied upward along the vertical 
hanger rod to a point not less than 6 inches and sealed off. 

E. Protect pipe insulation at all hanger and support points. Where 1 inch thick 
insulation is used, it shall be protected by 12 inches long galvanized metal shield. 
Where 1-1/2-inch insulation is used, 12-inches long section of calcium silicate 
preformed pipe insulation with a vapor barrier jacket or cellular glass with vapor 
barrier jacket shall be installed at the hanger point and protected with a 16 gauge 
galvanized metal shield on the outside of the jacket. 

F. Condensate drain piping and plumbing drain pipes receiving condensate from 
the air conditioning system shall be insulated with 3/4-inch thick flexible cellular 
insulation. 

G. Refrigerant suction piping shall be insulated with 3/4-inch thick flexible cellular 
insulation. Provide aluminum jacket for exterior installation. 

2.03 OTHER MECHANICAL EQUIPMENT REQUIRING INSULATION 
A. Pipe hangers and supports for insulated pipes that contact the pipe surface 

directly shall be insulated with same insulation system as the pipe insulation. 

B. Strainers that are connected to insulated pipes. Insulate strainers with 1-1/2-inch 
thick cellular glass insulation. Finish insulation with ASJ vapor barrier. 

C. Parts of air handling equipment that are not factory insulated such as mixing 
boxes, return air plenums, etc. Insulate with same duct insulation system as 
connecting ductwork. 
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D. Equipment, pipes and related appurtenances that are indicated or specified to be 
insulated but were not factory insulated such as duct mounted reheat coils. 

PART 3- EXECUTION 

3.01 COOPERATION WITH OTHER TRADES AND CONFLICT IN WORK 
A. Contractor shall examine all drawings of proposed work and coordinate his work 

with other trades. Work conflicts shall be brought to attention of State and work 
rearranged or modified in accordance with his decision. 

B. If changes in indicated locations or arrangements of work are required, they shall 
be made by Contractor without additional charge to the State provided that these 
changes were ordered before work is installed and no extra material or labor is 
required. 

C. Should Contractor determine that extra material and labor will be required to 
accommodate any rearrangement, he shall first submit detailed estimate of cost 
for required changes and proceed with work only upon written authority of the 
Project Manager. 

3.02 EQUIPMENT INSTALLATION 
A. Equipment shall be installed as indicated and in accordance with manufacturer's 

recommendations and instructions. 

B. All necessary supports shall be provided for equipment, appurtenances and duct 
as required. This work shall include any additional steel purlins, brackets, 
seismic restraints or supports. 

3.03 WORKMANSHIP AND FABRICATION 
A. Ductwork, plenums, casings and accessories insulation: 

1. Provide rigid type duct insulation on mechanical room walls and where 
indicated; provide blanket type insulation in all other locations. Provide field-
applied insulation to exterior of supply ducts, return ducts, outside air intake 
ducts, duct plenums, and casings of HVAC units. Ensure full range of motion 
of equipment actuators. Modify insulation to avoid obstruction with valve 
handles, damper handles and other such items. Install insulation with jackets 
drawn tight and cement down on longitudinal and end laps. Do not use scrap 
pieces where a full length section will fit. 

2. Rigid Insulation: Secure rigid insulation by impaling over pins or anchors 
located not more than 3 inches from joint edges of boards, spaced not more 
than 12 inches on center and secure with washers and clips. Spot weld 
anchor pins or attach with a waterproof adhesive especially designed for use 
on metal surfaces. Apply insulation with joints tightly butted. Neatly bevel 
insulation around name plates and access plates and doors. Each pin or 
anchor shall be capable of supporting a 20 pound load. Cut off protruding 
ends of pins, after clips are sealed with coating compound for inside work or 
manufacturer's recommended weatherproof coating for outside work, and 
reinforced with open weave glass membrane. 
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3. Flexible Blanket Insulation: Apply insulation with joints tightly butted. Secure 
insulation to ductwork with adhesive in 6 inch wide strips on 12 inch centers. 
Staple laps of jacket with outward clinching staples on 4 inch centers. 
Provide pins, washers and clips at 18 inches on center and not more than 4 
inches from duct edge for duct surfaces greater than 24 inches across 
except for top surfaces of horizontal ducts. For vertical ducts with surfaces 
less than 24 inches across, provide pins no more than 4 inches from duct 
edge at 18 inches on center. Carry insulation over standing seams and 
trapeze-type hangers. Install speed washers with pins and pin trimmed to 
washer. Sagging of flexible duct insulation shall not be permitted. Cut off 
protruding ends of pins after securing and sealing clips with coating 
compound for inside work. In cold air ducts, vapor seal joints and staple as 
specified. 

B. Pipe Insulation: Pipe Insulation (Except Cellular and Calcium Silicate Insulation): 
Place sections of insulation around pipe and joints tightly butted into place. Draw 
jacket tight and smooth. Secure jacket with fire resistant adhesive, factory-
applied self-sealing lap, or stainless steel outward clinching staples spaced not 
over 4 inches on center and 1/2-inch minimum from edge of lap. Cover 
circumferential joints with butt strips, not less than 3 inches wide, of material 
identical to jacket material. Overlap longitudinal laps of jacket material not less 
than 1-1/2-inches. Adhesive used to secure butt strip shall be same as that used 
to secure jacket laps. Apply staples to both edges of butt strips. 
1. Vapor Barrier Jacket: When a vapor barrier jacket is required, as indicated in 

Table 1, on ends of sections of insulation that butt against flanges, unions, 
valves, fittings, and joints, provide a vapor barrier coating or manufacturer's 
weatherproof coating for outside service unless pipe is supplied with factory-
applied self-seal lap. Apply vapor barrier coating at longitudinal and 
circumferential laps. Patch damaged jacket material by wrapping a strip of 
jacket material around the pipe and cementing, stapling, and coating as 
specified for butt strips. Extend patch not less than 1-1/2-inches past the 
break in both directions. At penetrations by pressure gages and 
thermometers, fill voids with vapor barrier coating for outside service. Seal 
with a brush coat of the same coating. 

2. Roof: Where pipe penetrates, insulate piping to a point flush with top of 
flashing and seal with vapor barrier coating. Butt top of flashing and interior 
insulation tightly to exterior insulation. Extend exterior metal jacket 2 inches 
to fold down beyond end of insulation. Seal flashing and counterilashing 
underneath with vapor barrier coating. 

C. Flexible Cellular Insulation: Bond cuts, butt joints, ends, and longitudinal joints 
with adhesive. Miter 90-degree turns and elbows, tees, and valve insulation. 
Where pipes penetrate fire walls, provide mineral-fiber insulation inserts and 
sheet-metal sleeves. Insulate flanges, unions, valves, and fittings in accordance 
with manufacturer's published instructions. Apply two coats of finish as 
recommended by insulation manufacturers to flexible unicellular insulation in 
outside locations. Do not use vinyl lacquer finish or equivalent. Use metal 
jackets on cellular insulation located outside. 
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3.04 PAINTING AND IDENTIFYING OF PIPING 
A. General: The following items furnished under this section are to be painted and 

identified under SECTION 09900 - PAINTING. Do not paint over name plates or 
other identifying labels. 
1. Exposed pipe insulation. 

2. Exposed duct insulation. 

3. Exposed equipment insulation that is unfinished. 

3.05 ADJUSTING AND CLEANING 
A. Pipes, equipment and ducts shall be cleaned free of scale and thoroughly 

flushed of all foreign matter prior to field insulation. Equipment shall be wiped 
clean, with all traces of oil, dust, dirt, or paint spots removed. Pipe hangers and 
supports that were temporarily loosened to allow installation of the insulation, 
shall be repositioned and adjusted to carry the load without crushing the 
insulation. 

END OF SECTION 
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SECTION 15300 - WET PIPE FIRE SPRINKLER SYSTEMS 

PART I - GENERAL 

1.01 SUMMARY 
A. This section includes designing and modifying an existing automatic wet pipe fire 

sprinkler system to afford 100 percent complete fire protection coverage 
throughout the indicated areas. The design, equipment, materials, installation, 
and workmanship shall be in strict accordance with the required and advisory 
provisions of NFPA 13, except as modified herein. The systems shall include all 
materials, accessories, and equipment necessary to provide the system 
complete and ready for use. Install the system to give full consideration to blind 
spaces, piping, electrical equipment, ductwork, structural members, architectural 
features, and all other construction and equipment to afford complete coverage in 
accordance with detailed drawings to be submitted for approval. All devices and 
equipment for fire protection service shall be listed by the Underwriters 
Laboratories Inc. (UL) or approved by FM Approvals (FM). In the National Fire 
Protection Association (NFPA) publications referred to herein, the advisory 
provisions shall be considered to be mandatory, as though the word "shall" had 
been substituted for "should" wherever it appears; reference to the "authority 
having jurisdiction" shall be interpreted to mean the Hawaii Army National Guard 
Construction & Facilities Management Officer. Reference to the "Building 
Department" on the Contract Drawings and herein shall be interpreted to mean 
the Hawaii County Department of Public Works. Reference to the Fire 
Department on the Contract Drawings and herein shall be interpreted to mean 
the Hawaii County Fire Department. Reference to the "State" on the Contract 
Drawings and herein shall be interpreted to mean the State of Hawaii 
Department of Defense. "Provide" shall mean "furnish and install" when used 
herein. 

1.02 RELATED WORK SPECIFIED IN OTHER SECTIONS 
A. Painting work specified in DIVISION 9 - FINISHES. 

B. Fire alarm work specified in SECTION 13850 - FIRE ALARM SYSTEMS. 

C. General mechanical requirements as specified in SECTION 15000 - GENERAL 
MECHANICAL REQUIREMENTS unless specified otherwise in other sections of 
DIVISION 15- MECHANICAL. 

1.03 QUALITY ASSURANCE 
A. Comply with all the requirements of the State of Hawaii, County of Hawaii, and 

applicable utility companies. 

B. Obtain and pay for all fees, permits, licenses, assessments, connection charges, 
and inspections required for the work specified in this section. 

C. Comply with the recommendations and requirements of the Codes and 
Standards listed in this section in addition to detailed requirements of this 
specification. In the event of conflicting requirements, this specification shall 
prevail. 
1. ASTM International Publications: 
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A 53 	Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and 
Seamless 

A 135 	Electric-Resistance-Welded Steel Pipe 
A 795 	Black and Hot-Dipped Zinc Coated (Galvanized) Welded and 

Seamless Steel Pipe for Fire Protection Use 

2. FM Global Publication: 
FM APP 	Approval Guide, Updated Online 

3. National Fire Protection Association (NFPA) Publications: 
NFPA 1 	Uniform Fire Code, 2012 Edition 
NFPA 13 	Sprinkler Systems, 2013 Edition 

4. Underwriters Laboratories Inc. Publications: 
UL FPED 	Fire Protection Equipment Directory, 2015 Edition 
UL FRD 	Fire Resistance Directory, 2015 Edition 

1.04 QUALIFICATIONS OF INSTALLER 
A. Record of Prior Installations: Prior to installation, submit data for approval by the 

Project Manager showing that the Contractor has successfully installed automatic 
fire sprinkler systems of the same type and design as specified herein, or that the 
Contractor has a firm contractual agreement with a subcontractor having such 
required experience. The data shall include the names and locations of at least 
five (5) separate installations for wet pipe fire sprinkler systems where the 
Contractor, or the subcontractor referred to above, has installed such systems. 
The Contractor shall indicate the type and design of each system and certify that 
each system has performed satisfactorily in the manner intended for a period of 
not less than 18 months. 

B. Fire Protection Specialist: Perform work specified in this section under the 
supervision of and certified by the Fire Protection Specialist who is an individual 
registered professional engineer who has passed the fire protection engineering 
written examination administered by the National Council of Examiners for 
Engineering and Surveys (NCEES) or who is certified as a Level III Technician 
by National Institute for Certification in Engineering Technologies (NICET) in the 
Automatic Sprinkler System Layout subfield of Fire Protection Engineering 
Technology in accordance with NICET 1014-7. Submit the name and 
documentation of certification of the proposed Fire Protection Specialist no later 
than 14 days after the Notice to Proceed and prior to the submittal of the 
sprinkler system drawings and hydraulic calculations. The Fire Protection 
Specialist shall prepare and submit a list of the fire protection related submittals, 
no later than 7 days after the approval of the Fire Protection Specialist, from the 
Contract Submittal Register that relate to the successful installation of the 
sprinkler systems(s). The submittals identified on this list shall be accompanied 
by a letter of approval signed and dated by the Fire Protection Specialist when 
submitted to the Project Manager. The Fire Protection Specialist shall be 
regularly engaged in the design and installation of the type and complexity of 
system specified in the contract documents, and shall have served in a similar 
capacity for at least three systems that have performed in the manner intended 
for a period of not less than 6 months. 
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1.05 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES and 

SECTION 15000- GENERAL MECHANICAL REQUIREMENTS. Partial 
submittals will not be acceptable. The Project Manager will review and approve 
all submittals. Before work is commenced, submit for approval complete sets of 
working drawings for the fire sprinkler systems. Contractor shall check the 
submittals and certify that they are correct and in compliance with the Contract 
Drawings and Specifications. Submit eight (8) copies of the following for 
approval. 

B. Shop Drawings (Working Plans): 
1. Provide shop drawings showing the wet pipe fire sprinkler systems to be 

installed by the Contractor. Prepare shop drawings on sheets 22 inches by 
34 inches using a drawing scale not less than 1/8-inch equals 1 foot. Shop 
drawings shall be prepared in accordance with the requirements for "Working 
Plans," as specified in NFPA 13 and include all data essential to the proper 
installation of the system. Do not commence work until the design of the 
systems and the various components have been approved. 

2. Prior to start of any construction, required copies of to-scale shop drawings of 
sprinkler piping, sprinkler heads, valves, etc. shall be submitted for review. 
No work shall be started without approval of the Project Manager. Shop 
drawings shall be fully dimensioned to show that the equipment and 
connections thereto fit within the space provided. 

3. Review of shop drawings is confined to arrangement of equipment only and 
does not relieve the Contractor from responsibility for proper fit, performance, 
and construction. Any deviation from the Contract Drawings and/or 
specifications shall be clearly noted on the shop drawings. Since 
manufacturing methods vary, reasonable variations from the Contract 
Documents are acceptable; however, performance and material requirements 
are minimum and the Project Manager retains the right to judge the equality 
of any variation. 

C. Manufacturer's Published Data: 
1. As soon as practicable and within 20 days after award of contract and before 

installation of any materials or equipment is begun, the Contractor shall 
submit a complete list of materials and equipment together with names and 
addresses of manufacturers, catalog numbers, and trade names to the 
Project Manager for approval. No consideration shall be given to partial lists 
submitted from time to time. 

2. Annotate descriptive data to show the specific model, type, and size of each 
item the Contractor proposes to furnish. 

3. Approval of materials will be based on manufacturer's published rating. Any 
materials and equipment that are not in accordance with these specifications 
may be rejected. 
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D. Certificates of Compliance: 
1. Contractor's material and test certificates per NFPA 13 for aboveground fire 

sprinkler piping. 

2. Contractor's material and test certificates per NFPA 13 for underground fire 
sprinkler piping. 

3. Pipe and fittings. 

4. Sprinkler piping chlorination certificate. 

5. Fire Protection Specialist inspection report certifying the system was installed 
in accordance with the Contract Documents and applicable code 
requirements. 

E. Calculations: Provide the following calculations, prepared in accordance with this 
specification and standards referenced herein, for review and approval. 
1. Provide computer generated hydraulic calculations for the fire sprinkler 

systems. Calculations shall be stamped by Contractor's professional 
engineer registered in the State of Hawaii. 

2. Sway bracing calculations prepared in accordance with NFPA 13 and this 
specification. 

F. Record Drawings: Upon completion of work, submit accurate as-built drawings 
to the Project Manager. Show exact locations and sizes, as actually installed, of 
the fire sprinkler system on these record "as-built" drawings. Include a copy of 
the record drawings in each copy of the operation and maintenance manual 
described below. Provide six compact discs containing CAD files of record 
drawings. 

G. Spare Parts List: Submit spare parts data for each different item of material and 
equipment specified. The data shall include a complete list of parts and supplies, 
with current unit prices and source of supply, and a list of parts recommended by 
the manufacturer to be replaced after 1 year and 3 years of service. Include a list 
of special tools and test equipment required for maintenance and testing of the 
products supplied. 

H. Warranty: Submit warranty as noted under item entitled "WARRANTY" 
hereinbelow. 

1.06 WARRANTY 
A. General Warranty: Special warranty specified in this Article shall not deprive The 

State of other rights The State may have under other provisions of the Contract 
Documents and shall be in addition to, and run concurrent with, other warranties 
made by Contractor under requirements of the Contract Documents. 

B. Special Warranty - Guarantee 
1. The Contractor shall guarantee the following items: 

a. All equipment, accessories, and material furnished for a period of one (1) 
year from the date of final acceptance against all defects in material and 
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workmanship. If any equipment, device, or material fails, does not 
operate satisfactorily, or shows undue wear, the Contractor will be 
notified, and shall be required to correct the defect and damage to other 
work caused by such defect immediately and at no additional cost to the 
State. 

b. All equipment, devices, or material to provide the results specified or 
shown. 

c. All piping to be drip free and properly installed to be free of vibration, 
pounding, or objectionable noise. 

2. The above guarantee shall not be interpreted as voiding, limiting, or reducing 
any equipment manufacturer's warranty or any guarantee permitted by law. 

1.07 CONTRACT DRAWINGS 
A. Contract Drawings are essentially diagrammatic, indicating general layout and 

approximate locations toward establishing the scope for uniform estimating basis 
for all bidders. They are not intended to be detailed construction working 
drawings. Equipment, ductwork, and piping shall fit into space allotted and shall 
allow adequate clearances for servicing and maintenance. Reasonable 
modifications to indicated locations and arrangement to suit job conditions shall 
not constitute basis for requesting additional funds from the State. 

B. Verification of Dimensions: The Contractor shall be responsible for the 
coordination and proper relation of his or her work to the structure and to the 
work of all trades. The Contractor shall visit the premises and thoroughly 
familiarize himself or herself with all details of the work and notify the Project 
Manager of any discrepancies before performing any work. 

PART 2-PRODUCTS 

2.01 MATERIALS AND EQUIPMENT 
A. Materials and equipment shall be catalogued products of manufacturers regularly 

engaged in production of such materials or equipment and shall be 
manufacturer's latest design that complies with the specification requirements. 
Materials and equipment shall duplicate items that have been in satisfactory 
commercial or industrial use at least 2 years prior to bid opening. 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 items 
need not be the products of the same manufacturer except where specified. 
Each item of equipment shall have the manufacturer's nameplate. Name of the 
distributing agent in lieu of manufacturer's nameplate will not be acceptable. 

B. All materials shall be new, of equivalent or better quality than of materials 
specified. For ease of maintenance and parts replacement, select equipment 
from a single manufacturer as much as possible. Substitutions require pre-bid 
approval. 

C. All devices and equipment for fire protection service shall be UL listed or FM 
approved. 
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202 DESIGN OF SPRINKLER SYSTEM 
A. Hazard Classification shall be in accordance with NFPA 13 and as indicated on 

Contract Drawings. 

B. Location and spacing of sprinklers shall be in accordance with NFPA 13. 
Sprinklers shall be spaced uniformly on branch lines. 

C. Pipe sizes shall remain in accordance with the existing fire sprinkler system 
unless otherwise noted. 

D. In Multipurpose/Dining area, distribution of water shall be essentially uniform 
throughout the hydraulically calculated most remote area. Size pipe to provide 
the specified density when the system is discharging the specified total maximum 
required flow. 

E. Minimum design area shall be as indicated on the Contract Drawings. The 
sprinkler discharge design area shall be the hydraulically most remote area as 
defined in NFPA 13. Reductions in design area shall be approved by the State. 

F. Hydraulic calculations shall include an outside hose allowance for hose streams 
as indicated on Contract Drawings. 

G. Hydraulic calculations shall utilize the available water supply indicated on 
Contract Drawings. 

H. Friction losses in pipe shall be calculated in accordance with Hazen-Williams 
formula with "C" value of 120 for steel pipe for wet pipe sprinkler systems and 
140 for cement lined ductile iron piping. 

I. Arrangement: Conceal piping in areas with finished ceilings unless otherwise 
indicated on the Contract Drawings. 

2.03 EQUIPMENT AND DEVICES 
A. Fire Sprinkler Heads: 

1. Provide automatic closed head fire sprinklers. Fire sprinkler temperature 
rating, K-factor, response, and type shall be as indicated on Contract 
Drawings. Upright and pendent fire sprinklers shall be provided with 
manufacturer applied corrosion resistant finish (e.g. polyester or Teflon 
coating). Fire sprinklers shall not be equipped with 0-ring water seals. Fire 
sprinklers shall be UL listed or FM approved. 

2. Provide a metal cabinet with spare sprinkler heads, three (3) sprinkler 
stoppers, and one (1) sprinkler head wrench for each type of sprinkler 
installed. Install cabinet adjacent to the fire alarm control panel. The quantity 
and types of spare sprinkler heads shall be provided as specified in NFPA 13. 

B. Sprinkler Guards: Provide as indicated on Contract Drawings and where 
sprinklers are subject to potential mechanical damage. Sprinkler guards shall be 
UL listed or FM approved. 
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C. Provide hangers, supports, inserts, sway bracing, branch line restraint, and 
associated items to properly support sprinkler piping in accordance with NFPA 
13. Listed clamps shall be used to secure hanger, earthquake sway bracing, and 
branch line restraint assemblies to metal building structural members, such as 
beams, trusses, and purlins; through bolts or other methods which require drilling 
or other means of removing portions of the structural element will not be 
permitted. Provide retaining straps for all beam clamps. Provide means to 
restrain the upward movement of piping at the last hanger, such as surge clips or 
adjusting the hanger rod tight to the sprinkler pipe, on all branch lines and 
armovers for all sprinkler systems. Provide additional hangers to support the 
concentrated loads in piping between hangers, such as for valves. 

D. Hydraulic Design Data Nameplate: Replace existing hydraulic design data 
nameplate with permanently marked metal or rigid plastic hydraulic design data 
nameplate with updated hydraulic design data adjacent to spare sprinkler cabinet 
for fire sprinkler riser. Nameplate shall display data including, but not limited to, 
the location of the design area, discharge density, water flow and residual 
pressure demand at the point where the sprinkler supply enters the building, 
occupancy, hose stream allowance, name of Installing Contractor, and 
installation date 

E. Provide other materials, not specifically described but required for a complete 
and proper installation, as selected by the Contractor subject to the approval of 
the Project Manager. 

2.04 ABOVEGROUND PIPING SYSTEM 
A. Sprinkler System Piping: Provide in accordance with NFPA 13 except that all 

piping shall be schedule 40 black steel. Fittings shall be welded, threaded, or 
grooved-end type, UL listed or FM approved for use in sprinkler systems. 
Fittings for pipe sizes less than 2-1/2-inches shall be threaded. Make changes in 
piping sizes through standard tapered reducing pipe fittings. Use of bushings will 
not be permitted. Press-fit fittings, snap-fit fittings, U-bolt style mechanical 
fittings, and plain end fittings that utilize steel gripping devices to bite into pipe 
when pressure is applied will not be permitted. Jointing compound for pipe 
threads shall be polytetrafluoroethylene (PTFE) pipe thread tape or pipe cement; 
apply only on male threads. Welding shall be performed in the shop, field 
welding will not be permitted. All piping aboveground and exposed to the 
weather shall be hot-dipped zinc coated (galvanized) and painted to match 
exterior wall. 

B. Pipe Penetrations: For penetrations through non-fire rated walls, firmly pack 
space with insulation and caulk at both ends of sleeve with a flexible, waterproof 
cement. For penetrations through fire rated walls, floor/ceiling, or roof 
assemblies, provide approved UL listed through-penetration fire stop system. 
Penetrations shall be sized to provide clearance in accordance with NFPA 13. 

C. Escutcheon Plates: Provide approved one piece or split hinge type plates for 
piping passing through floors, walls, and ceilings in both exposed and concealed 
areas. Provide chromium plated metal plates where pipe passes through 
finished ceilings. Provide other plates of steel or cast iron with aluminum paint 
finish. Securely anchor plates in place with set screws or other approved positive 
means. 
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D. Waterflow Switch: Provide vane type flow switch with circuit opener or closer for 
automatic transmission of alarm over the building fire alarm system. Connection 
of flow switch shall be by SECTION 13850 - FIRE ALARM SYSTEMS. Flow 
switch shall be provided with mechanical diaphragm controlled retard device that 
is adjustable from 10 to 60 seconds and shall instantly recycle. Initial setting of 
retard device shall be set at 60 seconds. 

PART 3- EXECUTION 

3.01 SURFACE CONDITIONS 
A. Examine areas and conditions under which work of this section will be 

performed. Correct conditions detrimental to timely and proper completion of the 
work. Do not proceed until unsatisfactory conditions are corrected. 

3.02 COOPERATION WITH OTHER TRADES AND CONFLICTS IN WORK 
A. Contractor shall examine all drawings of proposed work and coordinate his or her 

work with other trades. Work conflicts shall be brought to attention of the Project 
Manager and work rearranged or modified in accordance with their decision. 

B. If changes in indicated locations or arrangement of work are required, they shall 
be made by Contractor without additional charge to the State provided that these 
changes were ordered before work is installed and no extra material or labor is 
required. 

C. Should Contractor determine that extra material and labor will be required to 
accommodate any rearrangement, he or she shall first submit detailed estimate 
of cost for required changes and proceed with work only upon written authority of 
the Project Manager. 

3.03 INSTALLATION 
A. Coordinate as necessary with other trades to assure proper and adequate 

provision in the work of those trades for interface with the work of this section. 

B. Install the work of this section in strict accordance with the approved design 
drawings and the requirements of the Building Department, Fire Department, and 
applicable governmental agencies. 

C. Equipment, material, installation, and workmanship shall be in accordance with 
NFPA 13, except as modified herein. Install piping straight and true to bear 
evenly on hangers. Keep the interior of new piping and existing piping affected 
by the Contractor's operations thoroughly clean of water and foreign matter. 
Keep piping systems clean during installation by means of plugs or other 
approved methods. When work is not in progress, securely close open ends of 
piping and fittings so that water and foreign matter will not enter pipes or fittings. 
Inspect piping before placing into position. Piping shall be supported from the 
building structure; piping shall not be supported from piping. Piping shall be 
inspected, tested, and approved before covering or concealing. 

D. Contractor shall center sprinkler heads in ceiling tile as indicated on Contract 
Drawings. 
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E. Provide branch line restraint in accordance with NFPA 13 for fire sprinkler system 
piping. 

F. Contractor shall position sprinklers in relation to high volume low speed fans in 
accordance with NFPA 13 and fan manufacturer's recommendations. Fire 
sprinklers shall also position fire sprinklers in relation to roof peaks in accordance 
with NFPA 13. 

G. Contractor shall provide a test connection to test the waterflow switch installed 
for the shutdown of the high volume low speed fans. Pipe the test connection to 
a drain location that can accept full flow where the discharge will be visible and 
where water may be discharged without water damage. Provide splash blocks at 
discharge locations of test connections. 

3.04 DISINFECTION OF SPRINKLER SYSTEM 
A. Disinfect new water piping and existing water piping affected by Contractor's 

operation. Fill piping systems with solution containing minimum of 50 parts per 
million of available chlorine and allow solution to stand for minimum of 24 hours. 
Flush solution from system with clean water until maximum residual chlorine 
content is not greater than 0.2 parts per million. 

3.05 FIELD PAINTING OF SPRINKLER SYSTEMS 
A. Clean, pretreat, prime, and paint parts of new sprinkler systems, including valves, 

piping, hangers, miscellaneous metalwork and accessories, which are not 
concealed above the suspended ceiling. Apply coatings only to clean, dry 
surfaces using clean brushes. Clean surfaces to remove dust, dirt, rust, and 
loose mill scale. Provide metal surfaces with one coat of pretreatment primer 
and one coat primer. Exercise care to avoid painting of sprinkler heads. Do not 
remove materials used to protect sprinkler heads while painting is in process. 
Upon completion of painting, remove the aforementioned protective materials. 
Replace sprinkler heads which are painted with new clean sprinkler heads of 
proper type. 

B. Provide primed surfaces with two coats of paint to match adjacent surfaces, 
except provide valves and operating accessories with one coat red enamel paint. 
Provide pipe sizes 2.5 inches or larger with a pipe marking system consisting of 2 
inch wide red self-adhering plastic tape bands lettered "FIRE SPRINKLER" as 
applicable. Pipe markers shall be spaced at maximum 20 foot intervals. 

3.06 FIELD TESTING OF FIRE SPRINKLER SYSTEMS 
A. Preliminary Testing and Inspections: Field testing and inspections shall be 

witnessed by the Fire Protection Specialist. Testing shall be performed in 
accordance with NFPA 13 and this specification. Fire Sprinkler Contractor shall 
be present for testing and inspections. 
1. Welded Piping Inspection: Welded piping shall be inspected for conformance 

with NFPA 13. The Fire Protection Specialist will check each welded outlet. 
Contractor shall schedule welded outlet inspection before hanging piping. 
Piping hung before being inspected by the Fire Protection Specialist shall be 
removed by the Contractor to permit inspection. Piping found to be in non-
conformance with NFPA 13 shall be immediately removed from the job site. 
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2. Visual Inspection of Piping: Fire sprinklers, piping, hangers, branch line 
restraint, etc. will be visually inspected by Fire Protection Specialist. Items 
found in non-conformance with NFPA 13, this specification, or the approved 
shop drawings shall be corrected by the Contractor. Contractor shall 
schedule inspection before piping is concealed. 

3. Hydrostatic Testing: Hydrostatically test aboveground and underground 
piping at 200 psig for a period of not less than two (2) hours. Piping above 
ceilings shall be tested before installation of ceiling. 

B. Formal Inspection and Tests: The Fire Department and Building Department 
shall witness formal tests and approve the systems before they are accepted. 
The General Contractor shall submit the request for formal inspection at least 15 
days prior to the date the formal inspection is to take place. Experienced 
technicians regularly employed by the Fire Sprinkler Contractor shall be present 
for the entire duration of the inspection. At this inspection, the Contractor shall 
repeat any or all of required tests as directed. Correct defects in the work 
provided by the Contractor and perform additional tests until it has been 
demonstrated that systems comply with all contract requirements. Contractor 
shall furnish appliances, equipment, electricity, instruments, connecting devices, 
two-way radios, and personnel for tests. 

C. Inspection Tags: Upon successful completion of formal inspection and testing, 
affix yellow inspection decal on fire department connection in accordance with 
Hawaii County Fire Department requirements. Inspection decal shall be provided 
by a contractor holding valid inspection, testing, and maintenance license(s) from 
the Hawaii County Fire Department for the specific fire protection systems tested. 

END OF SECTION 
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SECTION 15400 - PLUMBING 

PART I - GENERAL 

1.01 SUMMARY 
A. Provide complete interior water, plumbing and sanitary sewer systems. "Provide" 

shall mean "furnish and install" when used herein. Connect to utility systems at 
the 5 feet building line and as shown on drawings. 

B. Connect to the plumbing system, all fixtures and equipment which may be 
furnished by the State under another section of these specifications. 

1.02 RELATED WORK SPECIFIED IN OTHER SECTIONS 
A. Exterior excavation and backfill specified in DIVISION 2 - SITE 

CONSTRUCTION. 

B. Concrete work specified in DIVISION 3 - CONCRETE. 

C. Painting work specified in DIVISION 9 - FINISHES. 

D. General mechanical work as specified in SECTION 15000 - GENERAL 
MECHANICAL REQUIREMENTS. 

E. Electrical work specified in DIVISION 16 - ELECTRICAL. 

1.03 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES and 

SECTION 15000- GENERAL MECHANICAL REQUIREMENTS. 

B. Shop Drawings: At minimum, plan view and isometric piping diagrams of 
plumbing system piping and equipment including connection points to the site 
utilities. Inverts of buried piping shall be shown on the shop drawings. 

C. Color Samples: None. 

D. Product Data: 
1. Spare Parts. 

2. Equipment. 

3. Plumbing Fixtures. 

4. Pipe and Fittings. 

5. Valves. 

6. Specialties. 

7. Strainer. 

8. Reduced Pressure Backflow Preventer. 
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9. Piping Identification. 

10. Valve Identification. 

E. Schedule: Maintenance Service Contract: Provide maintenance service for all 
plumbing system components as specified in and in accordance with the 
requirements and schedule of SECTION 15000 - GENERAL 
MECHANICAL REQUIREMENTS. 

F. Certificates of Conformance or Compliance: 
1. Chlorination Test Results. 

2. Plumbing Inspection Completed. 

G. As-Built Drawings. 

H. Operations and Maintenance Manuals: Shall be provided as specified in 
SECTION 15000 - GENERAL MECHANICAL REQUIREMENTS. 
1. Plumbing Fixtures. 

2. Equipment. 

I. Guarantee and Certificate: Submit one year guarantee and certificate in 
accordance with SECTION 15000- GENERAL MECHANICAL REQUIREMENTS. 

1.04 QUALITY ASSURANCE 
A. Obtain and pay for all fees, permits, licenses, assessments, connection charges 

and inspections required for this work. 

B. Accessible fixtures, other than those specified herein, require pre-bid approval to 
ensure compliance with the Commission on Persons with Disabilities of the State 
of Hawaii. No substitutions will be considered after the bid opening. Equal 
products are acceptable in lieu of those specified hereinafter by specific 
manufacturer and model number. 
1. Valves: Nibco, Crane, Walworth, Dezurik, or Stockham. 

2. Fixtures & Equipment: American Standard, Kohler or EIjer. 

3. Drainage System Specialties: Josam, Zurn or Smith. 

4. Flush Valves: Sloan or Delany. 

5. Pipe Supports: Elcen, Tolco, Grinnell, Fee and Mason or Unistrut. 

6. Stainless Steel Sinks: Elkay, Just, or Moen. 

7. Fixture Trim: American Standard, Delta, Symmons, Sloan, Chicago, Elkay, 
Kohler or T&S. 

C. Comply with the recommendations and requirements of the Codes and Standards 
listed hereinafter in addition to detailed requirements of this specification. In the 
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event of conflicting requirements, this specification shall prevail. 
1. AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

PUBLICATIONS: 
ASTM A 53 	(1996) Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 

Welded and Seamless 

ASTM A 74 	(1996) Cast Iron Soil Pipe and Fittings 

ASTM A 616 	(1996) Rail Steel Deformed and Plain Bars for 
Concrete Reinforcement 

ASTM B 88 	(1996) Standard Specification for Seamless Copper Water 
Tube 

ASTM B 306 	(1996) Copper Drainage Tube (DWV) 

ASTM C 564 	(1995) Rubber Gaskets for Cast Iron Soil Pipe and Fittings 

ASTM C 150 	(1997) Portland Cement 

2. AMERICAN NATIONAL STANDARDS INSTITUTE PUBLICATIONS (ANSI): 
ANSI B 16.18 	(1984) Cast Copper Alloy Solder-Joint Pressure Fittings 

ANSI B 16.22 	(1995) Wrought Copper and Copper Alloy Solder Joint 
Pressure Fittings 

ANSI B 16.23 	(1992) Cast Copper Alloy Solder Joint Drainage 
Fittings - DWV 

ANSI B 16.26 	(1988) Cast Copper Alloy Fittings for Flared Copper Tubes 

ANSI B 31.9 	Building Services Piping. (Same as ASME B31 .9-96) 

ANSI C2 	(1997) National Electrical Safety Code 

3. CAST-IRON SOIL PIPE INSTITUTE (CISPI) PUBLICATION: 
CISPI 301 	(1997) Hubless Cast Iron Soil Pipe and Fittings for Sanitary 

and Storm Drain, Waste and Vent Piping Applications 

CISPI 310 	(1997) Coupling For Use In Connection With Hubless Cast 
Iron Soil Pipe and Fittings for Sanitary and Storm Drain, 
Waste and Vent Piping Applications 

Pamphlet 100 	Installation Suggestion for "No-Hub" Pipe and Fittings 

4. PLUMBING AND DRAINAGE INSTITUTE (PDI) STANDARDS: 
PDI WH-201 	(1992) Water Hammer Arrester Standard 
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PART 2- PRODUCTS 

2.01 MATERIALS 
A. See general requirements for materials and equipment in SECTION 15000 - 

GENERAL MECHANICAL REQUIREMENTS. 

2.02 EQUIPMENT 
A. Requirements of manufacturer's equipment that is a component of a system 

provided under this work are included with the system's specifications hereinafter. 
Provide capacities and characteristics of the equipment shall be as indicated. 

See electrical drawings for all power wiring and disconnecting devices to all 
equipment requiring electrical power furnished under this Section. 
1. Instantaneous Water Heater: Heater shall have two heating modules with 

replaceable filter in the inlet connector. Heating element shall be replaceable 
cartridge insert. Maximum operating pressure shall be 150 psi. Heater shall 
be surface mount, thermostatic control, UL listed. 

2.03 PLUMBING FIXTURES 
A. Accessible fixtures, other than those specified herein, require pre-bid approval to 

ensure compliance with the Commission on Persons with Disabilities of the State 
of Hawaii. Provide chrome plated brass angle stops, tube risers, chrome plated 
brass P-traps, trap arms, adapters, escutcheons and cover plates. Provide 
connecting fittings, china bolt caps, wall support brackets as required. Provide 
flow restrictors or other approved flow control devices to limit flow for all lavatory 
faucets to maximum 2.5 gpm and showers and sink faucets to a maximum of 2.5 
gpm. Urinals shall be limited to maximum 1.0 gallons per flush. Toilets shall be 
limited to maximum 1.6 gallons per flush. All strainers shall be provided with 
holes not larger than 1/4-inch diameter. Wall mounted fixtures shall include floor 
mounted wall carriers for that fixture. Wall carriers included in the following 
specifications are for single fixtures. For back-to-back fixture conditions, provide 
carriers to accommodate each fixture's rough-in requirements and revise model 
numbers in accordance with the manufacturer's recommendations. 
1. Accessible Water Closet - Floor Mounted - Flush Valve Style - A-WC: Floor 

mounted, elongated bowl, flush valve, siphon jet action, vitreous china, white. 
Provide American Standard "Madera Flowise" No. 3461.128 or approved 
equal. Total height from finish floor to top of seat shall not be less than 17 
inches, nor higher than 19 inches. 
a. Provide Zurn No. Z6000AV-WS1-DF or approved equal flush valve, dual 

flush, 1.6/1.1 gallon per flush, 1-1/2-inch exposed top spud, chrome plated, 1 
inch screwdriver angle stop, adjustable tailpiece, integral vacuum breaker, 
spud coupling, wall and spud flanges. Force to activate flush valve shall be 
less than 5 lb. Total height from finish floor to flush valve handle shall not 
exceed 44 inches. 

b. Provide Olsonite No. 95, Church No. 9500C, Kohler No. K-4666C or 
approved equal 1 inch thick maximum, heavy duty solid white plastic open 
front seat with check hinge. 

2. Accessible Lavatory - Wall Hung - Cold Water - A-LAV: 20-1/2-inch by 18-
1/4-inch nominal overall dimensions, 4 inch centers, vitreous china, front 
overflow, faucet ledge, contoured back and side splash shields, white. 
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Provide American Standard "Lucerne" No. 0355.012, Kohler "Kingston" No. 
K-2005 or approved equal. Depth of lavatory bowl shall not exceed 6-1/2-
inches. Provide soap dispenser hole. 
a. Faucet shall be single handle, 4" centerset, lever handle, cartridge type, 

Delta 501-LF-WF, Kohler, American Standard or approved equal. 

b. Provide Plumberex Handy-Shield, Truebro or approved equal closed cell 
foam or vinyl insulated safety covers for supplies and drain, including the 
trap. 

3. Accessible Shower - Flush Mounted - A-SHO: Provide triple chrome plated, 
brass single lever handle, pressure balanced mixing valve with concealed 
temperature limiting stops, Kohler "Coralais" K-304-KS with K-Ti 5611 trim, 
American Standard "Flowise" 1662.213 or approved equal. Sprayhead shall 
be 1.75 gpm multi-function hand spray, 72-inch stainless steel flex hose, non-
positive shut-off, Kohler K-8520, American Standard or approved equal. 24-
inch stainless steel slide rail, individual water supply check stops, wall supply 
elbow, adjustable bracket. Provide chrome plated in-line vacuum breaker for 
shower hose and diverting valve. Force to activate shower valve shall be less 
than 5 lb. 

2.04 PIPE AND FITTINGS 
A. Drainage, Waste and Vent Piping Below Grade: Service weight cast-iron soil 

pipe and fittings, conforming to ASTM A 74, "Standard Specification for Cast Iron 
Soil Pipe and Fittings," no-hub cast iron soil pipe conforming to CISPI 301, 
"Standard Specification for Hubless Cast Iron Soil Pipe and Fittings for Sanitary 
and Storm Drain, Waste and Vent Piping Applications," with cast iron mechanical 
couplings, stainless steel bolts and nuts, and neoprene gaskets or heavy duty 
stainless bands with 4 or more adjusting screws. Provide MG coupling, Husky 
Series 4000 Anaheim Foundry Company or approved equal. 

B. Drain, Waste and Vent Piping Above Grade: Service weight cast-iron soil pipe 
and fittings, conforming to ASTM A 74, "Standard Specification for Cast Iron Soil 
Pipe and Fittings," no-hub cast iron soil pipe conforming to CISPI 301, "Standard 
Specification for Hubless Cast Iron Soil Pipe and Fittings for Sanitary and Storm 
Drain, Waste and Vent Piping Applications," with stainless steel bands and 
neoprene gaskets. 

C. Potable Water Piping: Type "L" hard-drawn copper tube, conforming to ASTM B 
88, "Standard Specification for Seamless Copper Water Tube," with soldered (95-
5) joint wrought copper pressure fittings conforming to ANSI 16.22. Use long 
radius elbows wherever possible. Use Type "K" hard-drawn copper tube with 
brazing alloy on joints and pipes below grade. 

D. Pipe Sleeves: Schedule 40 steel pipe, ASTM A 53. 

E. Industrial Cold Water: Same specification as potable water piping. 

2.05 VALVES 
A. Ball Valves 2 inches and Smaller: 600 psi W.O.G., bronze, two piece body, 316 

stainless steel ball, reinforced PTFE seat and seals, full port, threaded ends, 316 
stainless steel stem, lever handle with integral stop, lead free. Provide NIBCO T-
585-66-LF, Watts LFB608OG2 or approved equal. 
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B. Cocks for Exposed Hose Bibbs: 150-lb. WOG, straightaway pattern, bronze 
body. AY McDonald 728322, Mueller or approved equal. 

2.06 PLUMBING SYSTEM SPECIALTIES 
A. Cleanouts: 

1. Cleanout - CO: Provide Smith No. 4470, Josam or approved equal, bronze 
countersunk plug. 

2. Cleanout to Grade - COTG: Provide Smith No. 4250, Josam or approved 
equal, cast iron body and scoriated top, installed with concrete collar, flush 
with grade. 

3. Floor Cleanout - FCO: Provide Smith No. 4105, Josam or approved equal 
cast iron cleanout with round heavy duty scoriated nickel-bronze top, ABS 
plug and flashing flange. 

4. Wall Cleanout - WCO: Provide Smith No. 4472, Josam or approved equal 
with polished stainless steel access plate and screw. 

B. Floor Drain - FD: Provide Smith No. 2005-A, Josam or approved equal with Duco 
cast iron body and flashing collar, 5 inch round nickel-bronze strainer with square, 
1/4-inch by 1/4-inch square heelproof openings, vandal proof screws and No-Hub 
outlet. Provide trap primer connections as indicated. 

C. Vent Flashing: Four pounds per square foot sheet lead or factory fabricated 
flashing with rubber gaskets designed specifically for sheet metal roofing 
systems. 

D. P-Traps Installed Below Floor: Deep-seal cast-iron p-trap. 

E. Interior Hose Bibb - HB-1: Provide Chicago No. 952 or approved equal, chrome 
plated, vacuum breaker spout with integral 3/4-inch hose thread outlet and loose 
key handle. Provide with Chicago No. 1771 chrome plated, in-line, concealed 
wall mounted stop, Arrowhead or approved equal. 

F. Exterior Hose Bibbs, Wall Mounted - HB-2: Rough brass finish with square head 
cock and removable T-handle, lockshield, non-removable vacuum breaker, 3/4-
inch inlet and hose thread outlet. Arrowhead 351 and 59ABP, Watts, Chicago or 
approved equal. 

G. Water Hammer Arresters: Provide Smith Series 5000, Josam or approved equal. 
Provide on water supplies and locate as close as practical to each faucet, control 
valve or flush valve except hose faucets. Air chambers shall consist of a 12 inch 
length of pipe of the same diameter as the branch supply, capped on one end. 
Commercial type arresters, tested and certified in accordance with PDI WH-201, 
"Water Hammer Arresters," shall be provided where indicated. Installation of 
these arresters shall be accessible and include access panels when concealed. 
Size of the arresters shall conform to the PDI symbols and shall be selected in 
accordance with the recommendations of PDI: 
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PDI Symbol 	Fixture Unit Ratin 
A 1-11 
B 12-32 
C 33-60 
D 61-113 

H. Automatic Trap Primer: Provide Smith No. 2699A1, PPP or approved equal, cast 
bronze valve with sweat connections. Provide drain lines with trap priming fitting. 
Provide access panel as required for maintenance. 

Access Panels - AP: Provide Milcor, Karp or approved equal access doors with 
screwdriver lock and concealed hinges; style K for plaster walls, style A for 
acoustical tile surfaces, style M for masonry and other surfaces. 8 inch by 8 inch 
minimum size in walls and partitions for single items (e.g. WHA), 12 inch by 12 
inch for more than one item (e.g. two adjacent valves) and either 12 inch by 12 
inch or 24 inch by 24 inch for ceiling access and as indicated. For access panels 
in fire rated walls and ceilings, provide fire rated access panels to match or 
exceed the rating of the wall or ceiling. Unless otherwise noted, provide access 
panels with primer painted surfaces and field painted to match the color of the 
adjacent surface. 

J. Valve Box: Cast concrete meter box with cast reinforced concrete cover marked 
"WATER," 12-inch x 20-inch x 12-inch nominal size or as required. Box shall be 
raised above finished grade or as indicated. 

2.07 INSULATION 
A. See SECTION 15080 - MECHANICAL INSULATION 

PART 3- EXECUTION 

3.01 PREPARATION 
A. Determine the exact route of each pipe and check for interferences with the 

building structure, foundation, electrical work and other work in the area. Make 
offsets and changes in direction required to maintain proper head room and pitch 
or to accommodate the structure and the work of other trades. Furnish other 
trades with information to properly locate and size openings in the structure 
required for this work. Furnish anchor bolts, sleeves, inserts and supports 
required for this work. Coordinate and schedule plumbing work with Contractor to 
allow construction to proceed without delays. Install rough-in piping for fixtures, 
equipment and specialties according to the schedule when the structure is ready 
(e.g. hose bibbs located in CMU walls before walls are grouted). 

3.02 INSTALLATION AND REQUIREMENTS 
A. Provide guard or insulation around high-temperature equipment and materials to 

protect personnel. When exposed to weather, provide a weather protected 
enclosure around electrical equipment, controls and other items that are not 
satisfactorily protected. All required demolition including saw cutting and chipping 
of concrete and masonry to remove or install fixtures and piping shall be provided 
as well as patching, repair and painting at no additional cost to the State. 
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3.03 CUTTING AND PATCHING 
A. Cut all holes necessary for installation of work under this Section. 

B. Patching of all holes, etc., will be done under other sections of specification. 
Patch any holes cut unnecessarily. 

3.04 ACCESS TO EQUIPMENT 
A. Install all control devices, specialties, valves and related items to provide easy 

access for operation, inspection, repair and maintenance. If these items are 
concealed behind walls or ceilings of non-removable type construction, provide 
access panels of proper size for easy access at no additional cost to the State. 

3.05 EQUIPMENT INSTALLATION 
A. Install equipment, piping and appurtenances in accordance with the requirements 

of SECTION 15000- GENERAL MECHANICAL REQUIREMENTS. Provide 
equipment accessories necessary for proper operation and support. 

3.06 FIXTURE INSTALLATION 
A. Set fixtures in an approved workmanlike manner. Point up all edges against 

building structure with white grout. Provide adequate wall carriers or supports for 
all wall-mounted fixtures. Provide water supplies for all fixtures; Brasscraft or 
equivalent, compression joint type with chromium plated brass escutcheon and 
cover tube, loose-key angle stop valve and drawn copper tube riser even if details 
are not shown on the plans. Provide chromium plated brass P-trap, waste 
fittings, wax rings, gaskets, fasteners and escutcheon as required for all fixtures 
even if not detailed on the drawings. Exposed metal including pipe shall be 
polished chromium plated. Provide a 1/4-inch by 6 inch by 32 inch steel plate for 
support of wall-hung lavatories if carriers are not specified. Secure plate to studs 
and bolt to fixtures. Point-of-connections indicated are suggested locations. 
Contractor may, at his option, relocate the point-of-connection (POC) to a more 
convenient location if the existing piping is deemed to be inaccessible. All extra 
piping, fittings and valves for relocated POC's shall be provided at no additional 
cost to the State. Sinks with multiple compartments and trough sinks, provide 
multiple faucets, angle supplies and stops to match the number of faucet 
locations specified or indicated at no additional cost to the State. 

3.07 PIPING INSTALLATION 
A. Conform to the requirements of the current Uniform Plumbing Code as adopted 

by the County of Hawaii. Inspect all pipe inside and outside. Remove interior 
obstructions and ream out pipe ends. Tool markings on polished fittings are not 
acceptable. Cut pipe accurately so that it can be worked into place without 
springing or forcing. Install pipes parallel to the wall of the structure and plumb. 
Make changes in direction with fittings. Bushings are not permitted. Install valves 
with stems above horizontal. Provide proper support and adequate provisions for 
expansion, contraction, slope and anchorage. Provide dielectric unions where 
copper tubing connects to steel pipe. Wrap pipe or tubing with 1/4-inch thick felt, 
secure with tape, where it contacts other materials. Have piping tested, inspected 
and approved before it is furred in, buried or otherwise hidden. Provide standard 
weight galvanized steel pipe sleeves where pipes pass through structure, 
sufficiently large to provide 1/4-inch minimum clearance around pipe. Caulk 
watertight around pipes passing through sleeves. Wrap pipe with polyethylene 
tape where it passes through sleeve and when it contacts concrete or masonry. 
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Grout with fireproof material around all pipe penetrations through slabs and walls 
full length of penetrations. Where pipes pass through fire walls or floors, seal 
both ends of sleeve with Underwriters Laboratories listed thermal barrier material 
to maintain fire rating. Provide chrome-plated brass escutcheons, set tight on the 
pipe and to the wall where pipes are exposed in finished areas. Provide clamping 
collar or membrane flange where pipe or drains penetrate waterproof membrane. 
Perform all welding using qualified welders in accordance with ANSI B 31.9 and 

American Welding Society Standard 133.0. Insulate piping specified in accordance 
with the manufacturer's recommendations. 

3.08 PIPING SYSTEM SUPPORTS 
A. Pipe Supports: For above ground piping, see details on drawings. Support 

copper pipe at maximum spacing of 4 feet for pipes 1-1/2-inch and smaller, 7 feet 
for pipes 2 inch through 4 inch. 

B. Pipe Hangers: Steel clevis hanger with adjustable hanger rod; 3/8-inch for pipe 2 
inch and smaller. 2 inch for pipe 2-1/2-inch through 3-1/2-inch and 5/8-inch for 
pipe 4 inch and larger. For copper pipes, provide copper hangers, plastic coated 
steel or other commonly used protective surfaces to prevent contact of dissimilar 
materials used for the piping and hangers. Groups of lines shall be supported as 
detailed on drawings. Provide trapeze type hangers for groups of pipes routed at 
the same elevation. Hanger rods shall not be supported from other pipe and 
conduit hangers or supports unless specifically designed for this application. 

C. Supplemental Steel: Provide supplemental structural steel piping supports as 
required to support piping from structure. Supplemental structural and supporting 
steel shall be hot-dipped after fabrication and, if exposed, painted with a final coat 
to match adjacent area. 

3.09 DRAINAGE, WASTE AND VENT PIPE SYSTEMS 
A. Coordinate point of connection locations and material compatibility with the site 

utilities contractor's work and schedule. Slope drain lines at 1/4-inch per foot 
unless otherwise indicated. Install hub cast-iron pipe in accordance with CISPI & 
Fittings Handbook 1990. Install no-hub cast-iron pipe in accordance with CISPI 
pamphlet 301. Provide cast-iron and neoprene gasketed hub coupling below 
grade. Above grade MG stainless steel clamps and cast-iron no-hub couplings 
shall be installed in accordance with manufacturer's written instructions. On roof 
vents and where other drains occur above the ground floor, provide clamping 
device with drain. Provide a four-pound lead flashing sheet extending eight (8) 
inches out around drain body for flat roof areas and secure with clamp device or 
factory fabricated flashing with rubber gasket designed for sheet metal roofs. 
Coordinate point of connections, locations and materials, with site utilities. 

3.10 WATER PIPING SYSTEM 
A. Coordinate point of connection locations and material compatibility with the site 

utilities contractor's work and schedule. Secure each water line where it 
penetrates partitions to serve fixtures, and similar items. Wrap all lines passing 
through concrete with polyethylene tape. Install unions or flanges at all valves, 
equipment and system specialties. Install dielectric unions at connections of 
copper and ferrous pipes. Coordinate point of connections, locations and 
materials, with site utilities. 
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3.11 DIELECTRIC CONNECTIONS 
A. Copper pipe shall be insulated from direct contact with ferrous piping connections 

by approved insulating (dielectric) unions or couplings or flanges. 

312 FIELD QUALITY CONTROL 
A. Test plumbing systems in accordance with the Uniform Plumbing Code. Perform 

tests in the presence of, and to the satisfaction of inspectors having jurisdiction 
over the work. Ask for final inspection by the Project Manager after all tests, 
adjustments and balancing have been performed. 
1. Test drainage systems in accordance with SECTION 318 of the 

Plumbing Code. 

2. Hydrostatically test the domestic water piping system at 100 psi. Inspect the 
entire system while under pressure and correct all deficiencies. 

3. Test equipment to demonstrate its operations and compliance with the 
specification. 

B. All drainage piping systems which show signs of obstructed flow, no flow or slow 
flow shall be thoroughly snaked until all obstructions are cleared and water drains 
freely. 

313 TESTING AND INSPECTION 
A. Contractor shall furnish all equipment for tests and any required retests and pay 

for all cost of repairing any damage resulting from such tests. Contractor shall 
repair and adjust systems until they are approved. Tests shall be performed in 
presence of, and to satisfaction of, inspector of official agency involved. 

B. Defective Work: If inspection or test shows defects, such defective work or 
material shall be replaced and inspection and tests repeated. Repairs to piping 
shall be made with new material. No caulking of screwed joints or holes will be 
accepted. 

C. Protection to Fixtures, Materials, and Equipment: Pipe openings shall be closed 
with caps or plugs during installation. Fixtures and equipment shall be tightly 
covered and protected against dirt, water, and chemical or mechanical injury. 
Upon completion of all work, fixtures, materials, and equipment shall be 
thoroughly cleaned, repainted as required, adjusted, and operated. 

D. Removal and Capping of existing plumbing lines as required is included in this 
Section to isolate existing pipes. 

E. Chlorination: Domestic water lines shall be sterilized with chlorine before 
acceptance of work. Sterilize water system for 24 hours with 100 ppm chlorine 
introduced into the lines in an approved manner. Operate all valves during 
contact period. Flush system until chlorine is less than 0.2 ppm. All valves in 
lines being sterilized shall be opened and closed several times during contact 
period. Certificate shall be furnished to Project Manager evidencing proper 
performance of sterilization. 
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3.14 ADJUST AND CLEAN 
A. Clean up work areas and fixtures: Adjust system for proper operation, ready for 

use. Touch up with matching paint all damaged factory finishes. Provide valve 
tags, and a list which includes the type of valve tag, size, location, and area 
served. Clean diaphragms for the flush valves per the manufacturer's 
recommendations. Bleed all air from lines. 

3.15 PAINTING AND IDENTIFYING OF PIPING 
A. General: 

1. All non-factory finished (i.e. finish painted) items furnished under this section 
are to be painted including exposed piping, insulation and fittings. See 
SECTION 09900 - PAINTING. Do not paint over name plates or other 
identifying labels. 

2. Paint exposed black iron work including pipe, fittings, iron body valves, pipe 
hangers, etc., with two coats of zinc rich paint and finish coat to match 
adjacent surfaces. 

B. Identification of Piping: Provide piping identification for all above ground plumbing 
system piping in accordance with the requirements of SECTION 15000 - 
GENERAL MECHANICAL REQUIREMENTS. 

C. Identification of Valves: Provide valve tags for all plumbing system valves in 
accordance with the requirements of SECTION 15000 - GENERAL 
MECHANICAL REQUIREMENTS. 

D. Identification of Equipment: Provide equipment tags in accordance with the 
requirements of SECTION 15000- GENERAL MECHANICAL REQUIREMENTS. 
Plumbing fixtures and underground equipment do not require equipment tags. 

3.16 INSTRUCTIONS 
A. Provide instructions to State personnel for plumbing system operation in 

accordance with the requirements of SECTION 15000 - GENERAL 
MECHANICAL REQUIREMENTS. Upon completion of the work and at a time 
designated, the services of one or more qualified personnel shall be provided by 
the Contractor for a period of not less than eight (8) hours to instruct the 
representatives of the State in the operation and maintenance of the air 
conditioning system. These field instructions shall cover all the items contained 
in the bound instructions. 

3.17 ONE YEAR MAINTENANCE SERVICE CONTRACT 
A. Provide maintenance service for all plumbing system components as specified in 

and in accordance with the requirements and schedule of SECTION 15000 - 
GENERAL MECHANICAL REQUIREMENTS. 

B. Shall be provided as specified in SECTION 15000 - GENERAL MECHANICAL 
REQUIREMENTS. 

END OF SECTION 
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SECTION 15720 - AIR HANDLING EQUIPMENT 

PART I - GENERAL 

1.01 SUMMARY 
A. This section covers the furnishing, fabrication, delivery and installation of the air 

conditioning and ventilation system complete, including but not limited to the 
following: 
1. Exhaust fans. 

2. Starters. 

3. Operation and maintenance instructions and manuals. 

4. Manufacturer's literature, shop drawings and record drawings. 

5. Inspection, test and guarantee. 

1.02 RELATED WORK SPECIFIED IN OTHER SECTIONS 
A. Mechanical work as specified in SECTION 15000 - GENERAL MECHANICAL 

REQUIREMENTS unless specified otherwise in other sections of DIVISION 15 - 
MECHANICAL. 

B. Painting work specified in DIVISION 9 - FINISHES. 

C. Ductwork and accessories specified in SECTION 15810 - DUCTWORK AND 
DUCTWORK ACCESSORIES. 

D. Testing, adjusting and balancing of air and chilled water systems specified in 
SECTION 15950- HVAC TESTING/ADJUSTING/BALANCING. 

E. Electrical work specified in DIVISION 16 - ELECTRICAL. 

1.03 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES and 

SECTION 15000 - GENERAL MECHANICAL REQUIREMENTS. 

B. Shop Drawings: Submit shop drawings of plans, performance data and details 
showing locations and installation including but not limited to the following (Note: 
The shop drawing of the following items can be combined with the shop drawing 
for the ductwork shop drawings in SECTION 15810 - DUCTWORK AND 
DUCTWORK ACCESSORIES): 
1. Exhaust fans. 

2. Electrical and electronic control wiring diagrams. 
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C. Product Data: Submit product data for the following: 
1. Electrical controls. 

2. Exhaust fans. 

D. Schedules: 
1. Schedule of equipment listing name and addresses of manufacturers; 

manufacturer's local supplier's name, address and phone number; catalog 
numbers and trade names in accordance with SECTION 15000 - GENERAL 
MECHANICAL REQUIREMENTS. 

2. Maintenance service contract and schedule. 

E. Reports: Testing, adjusting and balancing of air and chilled water systems 
specified in SECTION 15950 - HVAC TESTING/ADJUSTING/BALANCING. 

F. Certificates of Conformance or Compliance: 
1. Submit certificates of conformance for performance and characteristics 

specified, the listed standards and in accordance with SECTION 15000 - 
GENERAL MECHANICAL REQUIREMENTS for the following: 
a. Exhaust fans per AMCA. 

2. Submit certificates of qualifications for manufacturers' representatives: None. 

G. As-Built Drawings: Submit drawings in accordance with SECTION 15000 - 
GENERAL MECHANICAL REQUIREMENTS. 

H. Operations and Maintenance Manuals: Submit manuals in accordance with 
SECTION 15000- GENERAL MECHANICAL REQUIREMENTS. 

I. Guarantee and Certificate: Submit one year guarantee and certificate in 
accordance with SECTION 15000 - GENERAL MECHANICAL REQUIREMENTS. 

PART 2 - PRODUCTS 

2.01 MATERIALS 
A. See general requirements for materials and equipment in SECTION 15000 - 

GENERAL MECHANICAL REQUIREMENTS. 

2.02 EXHAUST FAN 
A. Power Roof Ventilator - Belt Drive: 

1. Provide centrifugal, belt driven, roof exhaust fan as indicated on the drawings. 
Fan shall be provided with a totally enclosed fan cooled (TEFC), high 
efficiency motor with minimum 1.15 SF, single speed with speed as indicated 
and adjustable pitch motor pulley for speed adjustment. Fans shall be 
licensed to bear the AMCA Certified Ratings Seals for sound and air 
performance and shall be and U.L. Listed. Air delivery shall be as indicated 
on drawings. Motor speed shall not exceed 1,800 RPM and motor shall be 
suitably grounded and mounted on rubber-in-shear vibration isolator. 
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2. Fan shall be weatherproof. Fan shall include integral intake to draw air into 
the motor compartment through an opening between the hood and shroud, 
free of discharge contaminants. Motor shall be readily accessible for 
maintenance. 

3. Backward inclined aluminum wheel shall be spark resistant and non-
overloading. Housing shall be of spun aluminum construction. Integral 
backdraft damper shall be totally chatter-proof with no metal to metal contact. 

4. Provide the following accessories: 
a. Disconnecting device with NEMA Type 4X, non-metallic enclosure for fan 

motor, accessible without removing the fan housing. 

b. Curb adapter. 

c. Bird and safety guards. 

d. Hinged access cover. 

e. Auto belt tensioner. 

2.03 MOTORS 
A. Provide premium efficiency type motors designed for the supply voltages made 

available for this portion of the work, and with the following attributes: 
1. Sized to develop the required brake horsepower and to operate satisfactorily 

with a voltage variation of plus or minus 10 percent; 

2. Conforming to NEMA motor standards; 

3. Dynamically balanced, and held to commercial tolerance; 

4. Selected so that, when ambient temperature reaches 120 degrees F for a 
period of two hours or more, the motor will operate satisfactorily without 
failure. 

5. With squirrel-cage type drip-proof enclosure, unless otherwise indicated, 
constant speed, across-the-line normal starting torque designed for quiet 
operation; 

6. Each motor of ample size to operate its unit at proper full load and speed 
continuously, without heating in any part more than 40 degrees C above the 
temperature of the surrounding atmosphere. 

7. Where TEFC motors are indicated or specified, the cast iron frame type shall 
be provided. 

B. Where motor is used with V-belt drive, equip with a sliding base and belt guard, 
and motor sheave. 

C. Furnish motor starters for all equipment with electrical motors furnished under this 
Section. Unless factory installed, installation of starters and power wiring shall be 
provided by DIVISION 16 - ELECTRICAL. 
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2.04 MOTOR CONTROLLERS 
A. NEMA ICS1 and NEMA ICS2. All controllers shall have thermal overload 

protection in each phase. Overload protective devices shall give adequate 
protection to the motor windings and be of the thermal inverse-time-limit type. 

B. Provide full voltage, magnetic-type motor controllers with under voltage release 
and maintained contact push-button stations or switches. Provide each controller 
with a hand-off-automatic selector switch. Connections to the selector switch 
shall be such that only the normal automatic regulatory control devices will be 
bypassed when the switch is in the "hand" position. All safety control devices, 
such as low and high pressure cutouts, high temperature cutouts, and motor 
overload protective devices, shall be connected in the motor control circuit in both 
the "hand" and the "automatic" positions. Control circuit connections to any hand-
off-automatic selector switch or to more than one automatic regulatory control 
device shall be made in accordance with an indicated, or a manufacturer's 
approved, wiring diagram. 

C. For each motor not in sight of the controller, provide a controller disconnecting 
means capable of being locked in the open position or a manually operated, non-
fused switch in sight of the motor. 

D. Enclosures shall be NEMA Type 1 for indoor locations and NEMA Type 4X, non-
metallic for outdoor locations. 

E. Provide each with a "hand-off-auto" switch, overload reset button, and indicating 
lights mounted on the hinged front cover with door interlock and manual defeater 
mechanism. Provide indicating lights (green for "Running" and red for 
"Overload"), phase failure and reversal relay, auxiliary contacts for contactors (1-
N.O. and 1-N.C. unless noted otherwise), engraved plastic nameplates ("AHU-
Al, Bl, Cl, C2 and El", etc.), control transformer, and fuses. 

2.05 SPECIAL WIRING 
A. All factory assembled, package type equipment shall be provided with integral 

control panel to which all motors in each unit shall be factory wired. Control panel 
shall contain all relays, starters, and other control devices, all arranged so as to 
be accessible for maintenance, testing, and inspection. Control panel on each 
unit shall contain control transformer installed so that all control circuits extending 
to remote control devices, thermostats, etc., will be 120 volts maximum. 

B. Any wiring not shown and required for air conditioning to properly connect 
equipment, including connections to special safety control or apparatus not 
shown, shall be included under this Section. Unless otherwise indicated, all 
control wiring for control power and for air conditioning control communication 
shall meet the requirements of the NEC and be installed in metal conduit. 

PART 3- EXECUTION 

3.01 COOPERATION WITH OTHER TRADES AND CONFLICT IN WORK 
A. Contractor shall examine all drawings of proposed work and coordinate his work 

with other trades. Work conflicts shall be brought to attention of State and work 
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rearranged or modified in accordance with his decision. 

B. If changes in indicated locations or arrangements of work are required, they shall 
be made by Contractor without additional charge to the State provided that these 
changes were ordered before work is installed and no extra material or labor are 
required. 

C. Should Contractor determine that extra material and labor will be required to 
accommodate any rearrangement, he shall first submit detailed estimate of cost 
for required changes and proceed with work only upon written authority of the 
State. 

3.02 EQUIPMENT INSTALLATION 
A. Equipment shall be installed as indicated and in accordance with manufacturer's 

recommendations and instructions. 

B. All necessary supports shall be provided for equipment, appurtenances and duct 
as required. This work shall include any additional steel purlins, brackets, seismic 
restraints or supports. 

C. Provide controls as indicated for proper operation of the equipment. Provide all 
necessary relays, contactors, enclosures and transformers to ensure proper 
system operation. 

3.03 EQUIPMENT IDENTIFICATION 
A. Label air handling units, fans, vav boxes, and other equipment as specified in 

SECTION 15000 - GENERAL MECHANICAL REQUIREMENTS. 

3.04 ACCESS TO EQUIPMENT 
A. Install all control devices, specialties, valves and related items to provide easy 

access for operation, inspection, repair and maintenance. If these items are 
concealed behind walls or ceilings of non-removable type construction, provide 
access panels of proper size for easy access at no additional cost to the State. 

3.05 WORKMANSHIP AND FABRICATION 
A. Ductwork: See SECTION 15810- DUCTWORK AND DUCTWORK 

ACCESSORIES for interconnecting ductwork to air handling equipment. 

3.06 EQUIPMENT SUPPORT 
A. Refer to drawings for type of construction from which equipment is to be 

supported. Structural metal supports shall be provided as indicated. 

3.07 ADJUSTING AND CLEANING 
A. Bearings shall be properly lubricated with oil or grease as recommended by the 

manufacturer. Belts shall be tightened to proper tension. All valves and other 
miscellaneous equipment requiring adjustment shall be adjusted to setting 
indicated or directed. Fans shall be adjusted to the speed indicated by the 
manufacturer to meet specified conditions. 

3.08 TESTING, ADJUSTING AND BALANCING 
A. Test, adjust and balance each piece of equipment as required to assure proper 

operation. See SECTION 15950- HVAC TESTING/ADJUSTING/BALANCING 
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for further requirements. 

3.09 CALIBRATION AND ADJUSTMENTS 
A. After completion of the installation, perform final calibrations and adjustments of 

the equipment provided under this contract and supply services incidental to the 
proper performance of the unit control panels under warranty. 

3.10 ACCEPTANCE PROCEDURE 
A. Upon completion of the calibration, Contractor shall start-up the equipment and 

perform all necessary testing and run diagnostic tests to ensure proper operation. 
Contractor shall be responsible for generating all software and entering all 

database necessary to perform the sequence of control and specified software 
routines. An acceptance test in the presence of the Project Manager shall be 
performed. 

B. Provide operational acceptance tests. The tests shall be performed during a 
normal day of operation after the system has been completely installed and made 
operable. Results of the tests shall be part of the submittal for the testing and 
balancing report. 

3.11 FIELD INSTRUCTION 
A. See requirements in SECTION 15000 - GENERAL MECHANICAL 

REQUIREMENTS for field instruction of air conditioning and ventilation system. 
Upon completion of the work and at a time designated, the services of one or 
more qualified personnel shall be provided by the Contractor for a period of not 
less than four (4) hours to instruct the representatives of the State in the 
operation and maintenance of the air conditioning system. These field 
instructions shall cover all the items contained in the bound instructions. 

3.12 ONE YEAR MAINTENANCE SERVICE CONTRACT 
A. Shall be provided as specified in SECTION 15000 - GENERAL MECHANICAL 

REQUIREMENTS. 

3.13 OPERATION AND MAINTENANCE MANUAL 
A. Provide hard bound copies of the Operating and Maintenance Manual on all 

equipment and the system as a whole. Provide manuals in accordance with the 
requirements of SECTION 15000- GENERAL MECHANICAL REQUIREMENTS. 

END OF SECTION 
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SECTION 15730 - UNITARY AIR CONDITIONING EQUIPMENT 

PART I - GENERAL 

1.01 SUMMARY 
A. This section covers the furnishing, fabrication, delivery and installation of the air 

conditioning system complete, including but not limited to the following: 
1. Make-up air units. 

2. Variable refrigerant flow system 

3. Operation and maintenance instructions and manuals. 

4. Manufacturer's literature, shop drawings and record drawings. 

5. Inspection, test and guarantee. 

1.02 RELATED WORK SPECIFIED IN OTHER SECTIONS 
A. Mechanical work as specified in SECTION 15000 - GENERAL MECHANICAL 

REQUIREMENTS unless specified otherwise in other sections of DIVISION 15 - 
MECHANICAL. 

B. Painting work specified in DIVISION 9 - FINISHES. 

C. Seismic restraints for Air Conditioning and Ventilation ductwork, piping and 
equipment specified in SECTION 15070- MECHANICAL SOUND, VIBRATION, 
AND SEISMIC CONTROL. 

D. Pipe, duct and equipment insulation and related appurtenances specified in 
SECTION 15080 - MECHANICAL INSULATION. 

E. Ductwork and ductwork accessories specified in SECTION 15810- DUCTWORK 
AND DUCTWORK ACCESSORIES. 

F. Testing, adjusting and balancing of air conditioning systems specified in 
SECTION 15950 - HVAC TESTING/ADJUSTING/BALANCING. 

C. Electrical work specified in DIVISION 16 - ELECTRICAL. 

1.03 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES and 

SECTION 15000 - GENERAL MECHANICAL REQUIREMENTS. 

B. Shop Drawings: Submit shop drawings of plans, performance data and details 
showing locations and installation including but not limited to the following (Note: 
shop drawing of these items can be combined with the shop drawing for the air 
conditioning equipment shop drawings.): 
1. Fan coil unit. 
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2. Air cooled condensing unit. 

3. Make-up air unit. 

C. Certificates of Conformance or Compliance: Submit certificates of conformance 
for performance and characteristics specified, the listed standards and in 
accordance with SECTION 15000 - GENERAL MECHANICAL REQUIREMENTS 
for the following: 
1. Fan coil unit per ARI Standard 210/240 or 360. 

2. Air cooled condensing unit per ARI Standard 365. 

D. Product Data: Submit product data for the following: 
1. Fan coil unit. 

2. Air cooled condensing unit. 

3. Make-up air unit. 

E. Operations and Maintenance Manuals: Submit manuals in accordance with 
SECTION 15000 - GENERAL MECHANICAL REQUIREMENTS. 

F. Equipment Listing: Listing of equipment showing name and addresses of 
manufacturers; manufacturer's local supplier's name, address and phone 
number; catalog numbers and trade names in accordance with SECTION 15000 
- GENERAL MECHANICAL REQUIREMENTS. 

G. Maintenance service contract and schedule: Submit maintenance service 
contract and schedule in accordance with SECTION 15000 - GENERAL 
MECHANICAL REQUIREMENTS. 

H. As-Built Drawings: Submit drawings in accordance with SECTION 15000 - 
GENERAL MECHANICAL REQUIREMENTS. 

I. Guarantee and Certificate: Submit one year guarantee and certificate in 
accordance with SECTION 15000- GENERAL MECHANICAL 
REQUIREMENTS. 

J. Warranty: Submit three year written warranty for coatings on finned tube coils. 

1.04 REFERENCES 
A. 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. 
1. AIR-CONDITIONING AND REFRIGERATION INSTITUTE (ARI) 

ARI 210/240 

	

	(1994) Unitary Air-Conditioning and Air-Source Heat 
Pump Equipment 

ARI 360 	 (1986) Commercial and Industrial Unitary Air 
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Conditioning Equipment 

2. AMERICAN SOCIETY OF HEATING, REFRIGERATING, AND AIR-
CONDITIONING ENGINEERS, INC. (ASHRAE) 
ASHRAE 15 	(2001) Safety Code for Mechanical Refrigeration 

3. AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME) 
ASME/ANSI B31.5 (1992; Errata 1993) Refrigeration Piping 

4. AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 
ASTM A 123 	(1989; Rev. A) Zinc (Hot-Dip Galvanized) Coatings on 

Iron and Steel Products 

ASTM A 653/A 653M (1996) Steel Sheet Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvanized) by the Hot-Dip Process 

ASTM B 117 	(1997) Operating Salt Spray (Fog) Apparatus 

ASTM C 534 	(2002) Preformed Flexible Elastomeric Cellular 
Thermal Insulation in Sheet and Tubular Form 

ASTM D 1654 	(2000) Evaluation of Painted or Coated Specimens 
Subjected to Corrosive Environments 

ASTM E 84 	(2001) Surface Burning Characteristics of Building 
Materials 

ASTM G 85 	ASTM G 85 

5. MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND 
FITTINGS INDUSTRY, INC. (MSS) 
MSS SP-58 	(1993) Pipe Hangers and Supports - Materials, Design 

and Manufacture 

MSS SP-69 	(1996) Pipe Hangers and Supports - Selection and 
Application 

6. NATIONAL ELECTRICAL MANUFACTURER'S ASSOCIATION (NEMA) 
NEMA ICS 1 	(1993) Industrial Control and Systems 

NEMA ICS 2 	(1993) Industrial Control and Systems Controllers, 
Contactors and Overload Relays, Rated Not More 
Than 2000 Volts AC or 750 Volts DC 1 

7. NATIONAL ELECTRICAL MANUFACTURER'S ASSOCIATION (NEMA) 
NEMA ICS 1 	(1993) Industrial Control and Systems 

NEMA ICS 2 	(1993) Industrial Control and Systems Controllers, 
Contactors and Overload Relays, Rated Not More 
Than 2000 Volts AC or 750 Volts DC 

NEMA ICS 6 	(1993) Industrial Control and Systems Enclosures 
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NEMA MG 1 	(1993; Rev. 1-2) Motors and Generators 

8. UNDERWRITERS LABORATORIES INC. (UL) 
UL 873 	 (1994; R 1996) Temperature-Indicating and Regulating 

Equipment 

UL 900 	 (1994; R 1996) Air Filter Units 

1.05 QUALITY ASSURANCE 
A. Modification of References: Accomplish work in accordance with the referenced 

publications, except as modified by this section. Consider the advisory or 
recommended provisions to be mandatory, as though the word "shall" had been 
substituted for the words "should" or "could" or "may," wherever they appear. 
Interpret reference to "the Authority having jurisdiction," "the Administrative 
Authority," "the Owner," or "the Design Engineer" to mean the Project Manager. 

B. Safety: Design, manufacture, and installation of unitary air conditioning 
equipment shall conform to ASHRAE 15. 

PART 2-PRODUCTS 

2.01 MATERIALS 
A. See general requirements for materials and equipment in SECTION 15000 - 

GENERAL MECHANICAL REQUIREMENTS. 

2.02 AIR COOLED VARIABLE REFRIGERANT FLOW SYSTEM 
The variable flow air conditioning system shall be cooling only split system. The 
system shall include an air cooled condensing unit, indoor unit and direct digital 
controls. 

A. Air Cooled Condensing Unit: 
1. General: The air cooled condensing unit shall be equipped with multiple 

circuit boards that interface to the direct digital controls system and shall 
perform all functions necessary for operation. The outdoor unit shall have an 
epoxy coating on the cabinet and a coating on the condenser coil as 
specified. The outdoor unit shall be completely factory assembled, piped and 
wired. Each unit shall be run tested at the factory. Outdoor unit shall have a 
sound rating no higher than 63 dB(A). Both refrigerant lines from the outdoor 
unit to indoor units shall be insulated. The outdoor unit shall have an 
accumulator with refrigerant level sensors and controls, a high pressure 
safety switch, over-current protection and DC bus protection. The outdoor 
unit shall have a high efficiency oil separator plus additional logic controls to 
ensure adequate oil volume in the compressor is maintained. 

2. Unit Cabinet: The casing shall be fabricated of galvanized steel, bonderized 
and finished with an epoxy coating. 
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3. Fan: The outdoor unit shall be furnished with one direct drive, variable speed 
propeller type fan. The fan motor shall have inherent protection, have 
permanently lubricated bearings, and be completely variable speed. The fan 
motor shall be mounted for quiet operation. The fan shall be provided with a 
raised guard to prevent contact with moving parts. 

4. Coil: The outdoor coil shall be of nonferrous construction with lanced or 
corrugated plate fins on copper tubing. The coil fins shall have a coating as 
specified. The coil shall be protected with an integral metal guard. 
Refrigerant flow from the outdoor unit shall be controlled by means of an 
inverter driven compressor. Coat outdoor coil as indicated. 

5. Compressor: The outdoor units shall be equipped with one inverter driven 
scroll hermetic compressor. A crankcase heater shall be factory mounted on 
the compressor. The outdoor unit compressor shall have an inverter to 
modulate capacity. The capacity shall be completely variable down to 16% 
of rated capacity. The compressor shall be equipped with an internal thermal 
overload and mounted to avoid the transmission of vibration. 

6. Provide corrosion coating as indicated. 

B. Wall Mounted Fan Coil Unit: 
1. General: The fan coil unit shall be wall-mounted and shall have a modulating 

linear expansion device. The indoor unit shall be factory assembled, wired 
and run tested. Contained within the unit shall be all factory wiring, piping, 
electronic modulating linear expansion device, control circuit board and fan 
motor. The unit shall have a self-diagnostic function, 3-minute time delay 
mechanism, an auto restart function, an emergency operation function, a test 
run switch, and the ability to adjust airflow patterns for different ceiling 
heights. Indoor unit and refrigerant pipes shall be charged with dehydrated 
air before shipment from the factory. 

2. Unit Cabinet: The casing shall have a white finish, multi directional drain and 
refrigerant piping with a separate back plate for mounting to the wall. 

3. Fan: The indoor fan shall be an assembly with one line-flow fan direct driven 
by a single motor. The indoor fan shall be statically and dynamically 
balanced to run on a motor with permanently lubricated bearings. A manual 
adjustable guide vane shall be provided with the ability to change the airflow 
from side to side (left to right). A motorized air sweep louver shall provide an 
automatic change in airflow by directing the air up and down to provide 
uniform air distribution. 

4. Filter: Return air shall be filtered by an easily removable, washable filter. 

5. Coil: The indoor coil shall be of nonferrous construction with smooth plate 
fins on copper tubing. The tubing shall have inner grooves for high efficiency 
heat exchange. All tube joints shall be brazed and the coils shall be pressure 
tested at the factory. A condensate pan and drain shall be provided under 
the coil. 
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D. Direct Digital Controls 
1. General: The direct digital controls network shall be capable of supporting 

remote controllers, schedule timers, system controllers, centralized 
controllers, an integrated web based interface, and system integration to 
Building Management Systems via BACnet®. 

2. Smart Remote Controller: The Smart Remote Controller shall be capable of 
controlling up to 16 indoor units (defined as 1 group). The controller 
supports temperature display selection of Fahrenheit or Celsius. The 
controller shall allow the user to change on/off, mode (cool, dry, and fan), 
temperature setting, and fan speed setting. The controller shall have backlit 
touchscreen, provide user defined functions including on/off, operation mode, 
set temperature, fan speed setting. The controller shall be able to limit the 
set temperature range. The controller shall display a four-digit error code in 
the event of system abnormality/error. Provide Mitsubishi PAR-U01 MEDU-J 
or approved equal. 

3. Centralized Controller: The Centralized Controller shall support operation 
superseding that of the remote controllers, system configuration, daily/weekly 
scheduling, monitoring of operation status, and malfunction monitoring. The 
controller shall have five basic operation controls which can be applied to an 
individual indoor unit, a group of indoor units (up to 50 indoor units), or all 
indoor units (collective batch operation). This basic control set of operation 
controls for the controller shall include on/off, operation mode selection (cool, 
dry, and fan), temperature setting, fan speed setting, and airflow direction 
setting. Since the controller provides centralized control it shall be able to 
enable or disable operation of local remote controllers. The controller shall 
allow the user to define both daily and weekly schedules with operations 
consisting of ON/OFF, mode selection, temperature setting, vane direction, 
fan speed, and permit/prohibit of remote controllers. The controller shall be 
capable of performing initial settings via the backlit, color touch panel on the 
controller. Controller shall allow future BACnet connection. provide 
Mitsubishi AE-200A or approved equal. 

4. All controllers shall be equipped with one RJ-45 Ethernet port to support 
interconnection with a network PC via a closed/direct Local Area Network 
(LAN). 

2.03 MAKE-UP AIR UNIT 
A. Condensing unit shall be factory-assembled one-piece air-cooled package 

suitable for outdoor installation. Unit shall be designed for use with refrigerant 
41 OA. All factory wiring and piping shall be terminated at the unit enclosure 
utilizing terminal strips and pipe connectors. All electrical components shall be 
protected from the weather. The unit shall be enclosed in a galvanized steel 
casing, bonderized, with an electrostatically applied high solids polyester baked 
enamel finish. 

B. Construction and ratings shall be in accordance with ARI Standard 365 and shall 
comply with ANSI B9.1 Safety Code, National Electrical Code, ASME Code, and 
shall be UL listed. 
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C. Compressor shall be a serviceable, scroll type compressor with crankcase 
heater and suitable vibration isolators. Provide suction and discharge shutoff 
valves and motors with over temperature protection. On all units, manual restart 
shall be required after motor stoppage due to thermal overload. 

D. Condenser shall be an extended-surface fin-and-tube type coil. It shall have 
direct-expansion refrigerant circuits. Provide non-ferrous construction with 
aluminum fins mechanically bonded to seamless copper tubes. Coil shall be 
circuited for subcooling and factory pressure tested for leaks. Condenser fan(s) 
shall be direct drive propeller type with TEFC motor, inherent protection and with 
safety guard. Condenser fan openings shall be equipped with PVC coated steel 
wire safety guards. 

E. Refrigerant circuit components, factory supplied and piped shall include brass 
liquid line service valve with service gage port connections, suction line service 
valve with service gage connection port, service gage port connections on 
compressor suction and discharge lines with Schrader type firings with brass caps, 
accumulator, pressure relief, and a full charge of refrigerant. 

F. Controls shall be factory wired, in a weatherproof box, and shall include time delay 
restart to prevent compressor reverse rotation. The unit control box shall also 
include low pressurestats, motor contactors, control relays, compressor oil 
pressure switches, high discharge pressure cutout, and other safeties. Provide 
compressor over current and over temperature protection, and fan motor overload 
protection. 

G. Provide corrosion coating as indicated 

2.04 CORROSION PROTECTION 
A. Provide corrosion protection coating of the air cooled condensing unit cabinet and 

condenser coil. 

B. The coil shall be protected with a polyurethane based, metal impregnated 
coating. The coating product shall be performed by an applicator qualified by the 
coating manufacturer to apply the product. Prior to coating, the coil shall be 
rinsed using a high pressure warm water spray. Any bent fins shall be properly 
adjusted. The coil shall then be degreased with a pH neutral detergent and 
rinsed with a high pressure warm water spray. Ensure the coil is completely dry 
prior to coating. A chromate free conversion layer shall be applied, achieving 
total coverage and penetration. The coil shall be completely dry prior to the next 
step. A metal impregnated polyurethane topcoat shall be applied. Ensure total 
penetration and coverage without bridging. The total DFT of the topcoat shall be 
20 to 25 microns or as recommended by the coating manufacturer. The coating 
shall provide protection against ultraviolet radiation and shall be temperature 
resistant to 365 degrees F. The coating shall be documented to a minimum of 
3,000 hours in both ASTM 131 17 salt spray test and ASTM B287 acetic salt spray 
test. The coating manufacturer shall provide a 3 year warranty. Blygold, 
Thermoguard Finguard or approved equal. 
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C. The cabinet and exterior surfaces shall be coated with Ameron PSX 700 
Engineered Siloxane, Thermoguard Casing Guard or approved equal. Metal 
preparation shall include degreasing and etching. The coating shall be applied 
to all exterior surfaces until a total DFT of 6-8 mils. Coating shall be applied in 
accordance with the manufacturer's recommendations. After the coating has 
cured, the equipment shall be assembled using care not to damage the coating 
during assembly. Fasteners shall be stainless steel with bonderized rubber 
washer. Any touch up required shall be performed in accordance with the 
manufacturer's recommendations. 

2.05 MOTORS 
A. Provide premium efficiency motors designed for the supply voltages made 

available for this portion of the Work, and with the following attributes: 
1. Sized to develop the required brake horsepower and to operate satisfactorily 

with a voltage variation of plus or minus 10 percent; 

2. Conforming to NEMA motor standards; 

3. Dynamically balanced, and held to commercial tolerance; 

4. Selected so that, when ambient temperature reaches 120 degrees F for a 
period of two hours or more, the motor will operate satisfactorily without failure. 

5. With squirrel-cage type drip-proof enclosure, unless otherwise indicated, 
constant speed, across-the-line normal starting torque designed for quiet 
operation; 

6. Each motor of ample size to operate its unit at proper full load and speed 
continuously, without heating in any part more than 40 degrees C above the 
temperature of the surrounding atmosphere. 

B. Where motor is used with V-belt drive, equip with a sliding base and belt guard, 
and motor sheave. 

C. Furnish motor starters for all equipment with electrical motors furnished under this 
Section. Unless factory installed, installation of starters and power wiring shall be 
provided by Electrical Section. 

2.06 MOTOR CONTROLLERS 
A. NEMA ICS1 and NEMA ICS2. All controllers shall have thermal overload 

protection in each phase. Overload protective devices shall give adequate 
protection to the motor windings, be of the thermal inverse-time-limit type. 

B. Provide full voltage, magnetic-type motor controllers with under voltage release 
and maintained contact push-button stations or switches. Provide each 
controller with a hand-off-automatic selector switch. Connections to the selector 
switch shall be such that only the normal automatic regulatory control devices will 
be bypassed when the switch is in the "hand" position. All safety control devices, 
such as low and high pressure cutouts, high temperature cutouts, and motor 
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overload protective devices, shall be connected in the motor control circuit in 
both the "hand" and the "automatic" positions. Control circuit connections to any 
hand-off-automatic selector switch or to more than one automatic regulatory 
control device shall be made in accordance with an indicated, or a 
manufacturer's approved, wiring diagram. 

C. For each motor not in sight of the controller, provide a controller disconnecting 
means capable of being locked in the open position or a manually operated, non-
fused switch in sight of the motor. 

D. Enclosures shall be NEMA 1 for indoor locations and NEMA 4X non-metallic for 
outdoor locations. 

E. Provide each with a "hand-off-auto" switch, overload reset button, and indicating 
lights mounted on the hinged front cover with door interlock and manual defeater 
mechanism. Provide indicating lights (green for "Running" and red for "Overload"), 
phase failure and reversal relay for all three phase starters, auxiliary contacts for 
contactors (1-N.O. and 1-N.C. unless noted otherwise), engraved plastic 
nameplates (e.g. "FCU-1 ", "ACCU-1 ", "Running", HAND-OFF-AUTO", etc.), control 
transformer, and fuses. 

2.07 SPECIAL WIRING AND DEVICES 
A. All factory assembled, package type equipment shall be provided with integral 

control panel to which all motors in each unit shall be factory wired. Control panel 
shall contain all relays, starters, and other control devices, all arranged so as to be 
accessible for maintenance, testing, and inspection. Control panel on each unit 
shall contain control transformer installed so that all control circuits extending to 
remote control devices, thermostats, etc., will be 120 volts maximum. 

B. Any wiring not shown and required for air conditioning and ventilation equipment 
and controls to properly connect equipment, including connections to special safety 
control or apparatus not shown, shall be included under this Section. All control 
wiring shall meet the requirements of the National Electric Code and be installed in 
metal conduit. 

C. Provide all control devices to meet the specified sequence of operations including 
but not limited to relays, contactors, controllers, enclosures, transformers, wiring, 
conduits, junction boxes, indicating lights, and other devices. 

2.08 VIBRATION ISOLATION 
A. Provide vibration isolation in accordance with SECTION 15070 - MECHANICAL 

SOUND, VIBRATION, AND SEISMIC CONTROL. 

2.09 PIPING AND FITTINGS 
A. General: All pipe and pipe fittings shall be suitable for 125 psi minimum working 

pressure, in accordance with the latest edition of ASTM and ANSI specifications 
as indicated. 

B. Refrigerant Piping: Seamless copper tubing, hard drawn, Type "K", conforming 
to ASTM B 88 with wrought copper fittings and solder joints. 
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C. Service: Condensate drain, hard drawn copper tubing, type "L", conforming to 
ASTM B 88 with cast bronze soldered joint ANSI 1316.18 fittings, 95-5 tin-
antimony solder. 

2.10 REFRIGERANT VALVES AND PIPING ACCESSORIES 
A. Provide valves designed, manufactured, and tested specifically for refrigerant 

service. Internal parts shall be removable for inspection or replacement without 
applying heat or breaking pipe connections. Threaded ends of valves shall 
conform to ANSI 132.1. Valves shall open when turned counterclockwise. 

B. Globe and Angle Valves: Forged brass, bronze alloy, forged steel, steel alloy, or 
ductile iron body with packed stem and seat cap. Packless type with handwheels 
and forged brass or bronze alloy bodies with brazing ends may be used in sizes 
up to and including 7/8-inch O.D. 1-1/4-inches and larger valves shall be tongue 
and groove flanged and shall have bolted bonnets. Valves one inch and smaller 
shall have brazed or soldered ends. Refrigerant valves shall be of the 
backseating type making it possible to repack the valves under pressure without 
removal from the line. 

C. Solenoid Valves: Solenoid valves shall be bronze or brass body, packless type, 
with stainless steel trim, rated for continuous-duty service, direct or pilot 
operated, provided with manual lift stem and designed for use with the type of 
refrigerant used. Valves shall have a safe working pressure of 400 psi and a 
maximum operating pressure differential of at least 200 psi at 85 percent rated 
voltage. Valves shall have an operating pressure differential suitable for the 
refrigerant used. Valves shall have adequate capacity for the installation at a 
pressure drop suitable for the refrigerant used. The solenoid coil shall have 
moisture proof insulation and shall be UL approved and shall conform to ARI 
760. 

D. Filter-Driers: Filter-driers shall conform to ARI 710. Sizes 1/2 inch and larger 
shall be the full flow, replaceable core type. Sizes smaller than 1/2 inch shall be 
the sealed type. Cores shall be a desiccant that will not plug, cake, dust, 
channel, or break down, and shall remove water, acid, and foreign material from 
the refrigerant. A strainer shall be an integral part of the unit and the assembly 
shall be fabricated of steel with copper solder end connections. The dryer shall 
be constructed so that none of the desiccant will pass into the refrigerant lines. 
The minimum bursting pressure shall be 1500 psi. 

E. Moisture Indicator Sight Glass: Moisture indicator sight glasses shall be 
provided where indicated or specified. The sight glass and moisture indicating 
element shall be removable. The moisture indicator shall have a reversible color 
indicator which has an easily distinguished color change. The sight glass shall 
be provided with a protective cover. 

2.11 PIPE HANGERS AND SUPPORT 
A. Hangers and supports shall be of manufacturer and type specified or as 

indicated or approved equal. Pipe supports and hangers in contact with copper 
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piping shall be copper or plastic coated. Provide hot dipped galvanized pipe 
hangers and supports. 

B. Shields: Provide protection shields at hanger points of insulated piping. Shields 
shall be Crawford Fig. 25, Elcen Fig. 219, or Fee and Mason Fig. 81 or Grinnell 
Fig. 167. 

C. Supports: 
1. Piping shall be supported from structural steel, grouted CMU walls, or 

concrete slab only; piping shall not be supported in any manner from the 
roofing. 

2. Drilled-In Threaded Inserts: Where supports in slabs are required after 
concrete has been poured, Phillips "Redhead" drilled in threaded inserts shall 
be provided, installed in accordance with manufacturer's recommendations. 

3. Expansion Anchors and Power-Actuated Fasteners and Devices: Install lead 
shield anchors or power actuated sleeves, fasteners and devices in 
accordance with manufacturer's recommendations. Powder actuated pins 
are not allowed to be "shot" into the concrete structure. 

D. Schedules: Pipe support spacing and sizes of pipe hanging suspension rods 
shall conform to the following table, except support spacing for copper tubing 
shall not exceed 6 feet on centers: 

PIPE SIZE 

1/2-inch & 3/4-inch 
1-inch & 1-1/4-inch 
1-1/2-inch 
2-inch & 2-1/2-inch 
3-inch 
4-inch 
6-inch 
8-inch to 12-inch 
14-inch to 18-inch 

PIPE SIZE 

Up to 2-inch 
2-1/2-inch 
4-inch to 5-inch 
6-inch 
8-inch to 12-inch 
14-inch to 18-inch 

SUPPORT SPACING 

Not over 6-ft.-6-inch 
Not over 8-ft.-6-inch 
Not over 10-ft.-O-inch 
Not over 1 2-ft.-O-inch 
Not over 1 2-ft.-O-inch 
Not over 1 4-ft.-O-inch 
Not over 1 7-ft.-O-inch 
Not over 21-ft.-O-inch 
Not over 25-ft.-O-inch 

ROD SIZE 

3/8-inch 
1/2-inch 
5/8-inch 
3/4-inch 
7/8-inch 
1-inch 

E. Supplementary Steel: Provide all necessary supplementary steel for proper 
support or attachment of hangers. Steel shall be painted with one coat of rust 
inhibiting primer. 

F. Single Hangers: Unless otherwise indicated, support single pipe runs as follows: 
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1. Pipe 2-1/2 inch and smaller: Split ring type hanger, Grinnell Fig. 104, 
Crawford Fig. 104, Fee and Mason Fig. 199, Elcen Fig. 92 or adjustable 
clevis hanger, or approved equal. 

2. Pipe 3 inch and larger: Clevis hanger conforming to MSS SP-69, Type 1. 

G. Riser Clamps: Carbon steel conforming to MSS SP-69 Type 8. Grinnell Fig. 
261, Fee and Mason Fig. 241 or approved equal. 

2.12 INSULATION 
A. Provide as specified in SECTION 15080- MECHANICAL INSULATION. 

2.13 CONTROL DEVICES AND ACCESSORIES 
A. Provide transformers, relays, software etc. as required for a complete and 

operable control system. 

B. Electric wiring and wiring connections required for installation or relocation of 
temperature control system, as herein specified, shall be provided by 
temperature control contractor unless specifically shown on the drawings or 
called for in specification to be by the Electrical Contractor. All wiring shall 
comply with requirements of local and national electrical codes. 

C. Ancillary Equipment: 
1. Wiring and Accessories: Provide all required interconnecting wiring to 

complete the system. Provide transformers as required. Electrical work shall 
comply with local codes and the electrical section of this specification. Wires 
and cable shall comply with all codes and be in accordance with the 
manufacturer's recommendations for interconnection of direct digital control 
equipment. 

2. Time Clock: Time clock shall be programmable, dual circuit with independently 
programmable circuits, 365/7 day with repeatable weekly programming, USB 
port for schedule back-up, non-volatile EEPROM memory, temporary override, 
manual on/off control, NEMA 1 lockable enclosure, electrostatic coating and 
switchable contact configuration. Provide Intermatic ET2700 series or 
approved equal. 

PART 3— EXECUTION 

3.01 COOPERATION WITH OTHER TRADES AND CONFLICT IN WORK 
A. Contractor shall examine all drawings of proposed work and coordinate his work 

with other trades. Work conflicts shall be brought to attention of the State and 
work rearranged or modified in accordance with his decision. 

B. If changes in indicated locations or arrangements of work are required, they shall 
be made by Contractor without additional charge to the State provided that these 
changes were ordered before work is installed and no extra material or labor are 
required. 
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C. Should Contractor determine that extra material and labor will be required to 
accommodate any rearrangement, he shall first submit detailed estimate of cost 
for required changes and proceed with work only upon written authority of the 
State. 

3.02 CUTTING AND PATCHING 
A. Cut all holes necessary for installation of work under this Section. 

B. Patching of all holes, etc., will be done under other sections of specification. 
Patch any holes cut unnecessarily. 

3.03 EQUIPMENT IDENTIFICATION 
A. Label water heaters, reheat coils, storage tank, circulation pumps and other 

equipment as specified in SECTION 15000 - GENERAL MECHANICAL 
REQUIREMENTS. 

3.04 ACCESS TO EQUIPMENT 
A. Install all control devices, specialties, valves and related items to provide easy 

access for operation, inspection, repair and maintenance. If these items are 
concealed behind walls or ceilings of non-removable type construction, provide 
access panels of proper size for easy access at no additional cost to the State. 

3.05 EQUIPMENT INSTALLATION 
A. Install equipment and components in a manner to ensure proper and sequential 

operation of equipment and equipment controls. Install equipment not covered 
in this section, or in manufacturer's instructions, as recommended by 
manufacturer's representative. Provide proper foundations for mounting of 
equipment, accessories, appurtenances, piping and controls including, but not 
limited to, supports, vibration isolators, stands, guides, anchors, clamps and 
brackets. Foundations for equipment shall conform to equipment manufacturer's 
recommendation, unless otherwise indicated. Set anchor bolts and sleeves 
using templates. Provide anchor bolts of adequate length, and provide with 
welded-on plates on the head end embedded in the concrete. Level equipment 
bases, using jacks or steel wedges, and neatly grout-in with a non-shrinking type 
of grouting mortar. Locate equipment to allow working space for servicing 
including shaft removal, disassembling compressor cylinders and pistons, 
replacing or adjusting drives, motors, or shaft seals, access to water heads and 
valves of shell and tube equipment, tube cleaning or replacement, access to 
automatic controls, refrigerant charging, lubrication, oil draining and working 
clearance under overhead lines. Provide electric isolation between dissimilar 
metals for the purpose of minimizing galvanic corrosion. 

3.06 PIPING INSTALLATION 
A. Pipe shall be cut accurately to measurements established at the jobsite and 

worked into place without springing or forcing, properly clearing all windows, 
doors, and other opening. Cutting or other weakening of the building structure to 
facilitate piping installation will not be permitted without written approval. 

B. Pipes shall be cut square, shall have burs removed by reaming, and shall be so 
installed as to permit free expansion and contraction without damage to joints or 
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hangers. Install special swing and expansion joints in pipe lines where required. 
Filings, dust, or dirt shall be wiped from interior of the pipe before connections 
are made. 

C. Changes in direction shall be made with fittings. All piping shall be installed with 
sufficient pitch to insure adequate drainage. 

D. Screw joints shall be made with tapered threads properly cut conforming to 
requirements of NBS handbook H28. Joints shall be made perfectly tight with a 
stiff mixture of litharge and glycerin or other approved threaded joint compound 
applied with a brush to the male threads only. Not more than three threads shall 
show after the joint is made up. 

E. Flanges shall be suitable for the required operating pressures and temperature 
conditions. Gaskets shall be fiber plastic or other synthetic material suitable for 
water service. All nuts, bolts and washers used shall be galvanized for ferrous 
flanges and brass for copper or bronze flanges. 

F. Pipes passing through walls above and below grade or concrete floors shall be 
provided with pipe sleeves fitted into place at time of construction. Sleeves shall 
not be installed in structural members. Each sleeve shall extend through its 
respective wall or floor and shall be cut flush with each surface. Unless otherwise 
indicated, sleeves shall be of such size as to provide a minimum of 1/4 inch all 
around clearance between jacket over insulation and sleeves. Space between 
sleeve and piping shall be packed with twisted jute packing and then sealed with 
waterproof sealant. Penetrations through fire rated walls shall be sealed with 
approved fire stopping material. 

G. All piping systems shall be thoroughly tested for leaks prior to insulating pipe and 
closing up ceilings, walls and floors. Piping system shall be pressure tested to 
maximum allowable working pressure. Correct all leaks at no cost to the State. 

3.07 UNITARY AIR CONDITIONING SYSTEM 
A. Install as indicated, in accordance with requirements of ASHRAE 15, and the 

manufacturer's installation and operational instructions. 

3.08 EQUIPMENT SUPPORT 
A. Refer to structural drawings and as-built drawings for type of construction from 

which equipment is to be suspended. 

B. Drilled in Threaded Inserts: Where supports in beams and joints are required 
after concrete has been poured, Phillips "Redhead" Drilled In Threaded Inserts 
shall be provided, installed in accordance with manufacturer's recommendations. 

3.09 PIPE HANGERS AND SUPPORT 
A. Provide adjustable hangers, clamps, supplementary structural members, etc., as 

required for proper support of all piping. Hangers shall be of adequate size to 
permit covering to run continuously through hangers. Coordinate location of 
hangers with light fixtures as shown on Electrical drawings. Hangers provided 
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under other sections shall not be used for support of piping or equipment provided 
under this section unless permission is granted in writing. 

B. Supports shall secure pipes or conduits in place, shall prevent pipe vibration, 
maintain required grading by proper adjustment, provide for expansion and 
contraction, and shall make neat appearance. 

C. Design supports of strength and rigidity to suit loading, service, and in a manner 
which will not stress unduly the building construction. 

D. Where support is from concrete construction, take care not to weaken concrete 
or penetrate waterproofing. 

E. Vertical risers shall be secure at each floor level and additional supported at 
bottom of riser to prevent slipping or falling of piping. 

3.10 VIBRATION ISOLATION 
A. Provide vibration specified in SECTION 15070 - MECHANICAL SOUND, 

VIBRATION, AND SEISMIC CONTROL. 

B. Vibration transmission from all reciprocating and/or rotating equipment shall be 
effectively isolated, by use of vibration mountings or hangers. Mounting and 
hanger sizes shall be determined by the manufacturer to assure adequate 
deflection and vibration isolation, and shall be installed in accordance with 
manufacturer's recommendations to provide not less than 90 percent isolation 
efficiency. 

C. All pipe connections to reciprocating and/or rotating equipment shall be made with 
flexible pipe connections. 

3.11 PAINTING 
A. All ferrous metal shall be given one shop coat of red lead or other approved rust 

resisting paint. Where zinc coated metal is furnished, it shall not be shop primed 
unless specifically called for, but all abraded places and welds shall be touched 
up with Galvalloy or approved equal. 

B. Pipe hangers, supports and other iron work in concealed spaces shall be 
thoroughly cleaned and painted with one coat of asphalt varnish. Finish painting 
of exposed items is specified in SECTION 09900 - PAINTING. 

3.12 ACCESS PANELS 
A. Provide access panels for concealed valves, controls, dampers, filters and other 

fittings requiring inspection and maintenance. 

B. Access panels are required in the ductwork to clean the condenser coils of AC 
units. Access panels to be hinged, gasketed, tool less operation. 

3.13 AIR FILTERS 
A. Allow access space for servicing filters. Install filters with suitable sealing to 

prevent bypassing of air. 
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3.14 IDENTIFICATION OF PIPING 
A. As specified in SECTION 15000 - GENERAL MECHANICAL REQUIREMENTS. 

3.15 IDENTIFICATION OF VALVES 
A. As specified in SECTION 15000 - GENERAL MECHANICAL REQUIREMENTS. 

3.16 FIELD TEST OF REFRIGERANT PIPING SYSTEM 
A. Refrigerant Piping System: After completion of the piping installation and prior to 

initial operation, conduct tests on the piping system. Furnish materials and 
equipment required for tests. Correct defects disclosed by the test. Test the 
system for tightness after installation and before insulation is applied. 
Temporarily remove controls and other apparatus that may be damaged by the 
test pressure or make inoperative before the tests are made and plug, or cap 
openings. Correct threaded, soldered, or brazed joints that leak by remaking the 
joints. Repair all joints that leak. Test charging, evacuation, and initial charging 
is not necessary for fully precharged refrigeration machinery. Provide leak 
testing of connections and add only enough additional refrigerant to obtain full 
charge. 

B. Test Pressures: Refrigerant system test pressures for tightness shall not be less 
than ANSI 15 or ANSI B31.5 test pressures specified. 

C. Charging the System for Test: Charge the low and high pressure side of the 
system with a dry, inert gas, such as nitrogen or anhydrous carbon dioxide using 
a small amount of the refrigerant gas to act as a tracer. Use a pressure limiting 
or reducing valve with pressure gauge on the high pressure gas tank to limit the 
pressure in the system to the specified test pressure for the respective 
refrigerant. 

D. Leakage Test: With the system charged to the desire pressure, tightly shutoff 
the gas supply and hold the system for 30 minutes, during which time there shall 
be no loss of pressure. If a pressure drop, not attributable to temperature 
changes occurs during this period, check the entire system with a halide torch or 
an electronic leak detector. When leaks are found, make repairs and provide 
another 30 minute period at the test pressure. Testing and repair shall continue 
until there is no loss of pressure. 

E. Evacuation: After completion of testing of refrigerant system for leaks remove all 
air and moisture from the system by using a high vacuum pump. The pump shall 
be capable of reducing the absolute pressure in the system to a point where any 
water present in the lines will vaporize at a temperature appreciably below the 
ambient temperature and will be withdrawn from the system. Before conducting 
the evacuation test, inspect the vacuum pump oil for purity and provide new oil 
charge if existing charge is contaminated. Evacuate the system to a maximum 
absolute pressure of 0.020 inches of Mercury (500 microns) or lower. During the 
evacuation, the ambient temperature shall not drop below 35 degrees F. Use 
pressure gauges for measurement of pressure. Upon achieving evacuation of 
system, valve off the vacuum pump from the system for a period of at least 12 
hours. Consider the system tight and dry and free of air, if the absolute pressure 
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has not increased by more than 0.002 inches of Mercury (50 microns) at the 
expiration of this period. Repeat the pressure test if the pressure rise exceeds 
0.02 inches of Mercury, indicating a leak in the system or presence of moisture. 
If no leaks are found, resume the evacuation test and continue until dryness of 
system is achieved. When a satisfactory vacuum has been obtained, break the 
vacuum by introducing vapor (no liquid) and subsequently seal off the system. 

F. Charging: Provide the initial charge of refrigerant. Charge by connecting the 
drums of refrigerant to the system charging connection, to feed the liquid 
refrigerant into the low side of the system where it will be evaporated. Note the 
gross and net weights of the drum, and place the drum on a scale to determine 
when empty. Loosely connect the charging connection to the system 
connection, so that the initial flow of refrigerant will expel air from the connection, 
and then tighten the loose joint. When the system vacuum has been broken by 
the refrigerant, start and operate the compressor while charging continues. 
Exercise the following procedures and precautions during the charging 
operation: 
1. Place the refrigerant condensing system in operation. 

2. Place the fluid circulation system of the evaporator fans of a direct expansion 
system in operation. 

3. Do not permit the compressor discharge pressure from becoming excessive. 

3.17 FIELD QUALITY CONTROL 
A. Leak Testing: Upon completion of installation of air conditioning equipment, test 

factory- and field-installed refrigerant piping with an electronic-type leak detector. 
Use same type of refrigerant to be provided in the system for leak testing. When 
nitrogen is used to boost system pressure for testing, ensure that it is eliminated 
from the system before charging. Minimum refrigerant leak field test pressure 
shall be as specified in ASHRAE 15, except that test pressure shall not exceed 
150 psig on hermetic compressors unless otherwise specified as a low side test 
pressure on the equipment nameplate. If leaks are detected at time of 
installation or during warranty period, remove the entire refrigerant charge from 
the system, correct leaks, and retest system. 

B. Evacuation, Dehydration, and Charging: After field charged refrigerant system is 
found to be without leaks or after leaks have been repaired on field-charged and 
factory-charged systems, evacuate the system using a reliable gage and a 
vacuum pump capable of pulling a vacuum of at least one mm Hg absolute. 
Evacuate system in accordance with the triple-evacuation and blotter method or 

in accordance with equipment manufacturer's printed instructions and recharge 
system. 

3.18 START-UP AND INITIAL OPERATIONAL TESTS 
A. Test the air conditioning systems and systems components for proper operation. 

Adjust safety and automatic control instruments as necessary to ensure proper 
operation and sequence. Conduct operational tests for not less than 8 hours. 
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3.19 TESTING, ADJUSTING AND BALANCING 
A. Test, adjust and balance each piece of equipment as required to assure proper 

operation. Testing, adjusting and balancing is specified in SECTION 15950-
HVAC TESTING/ADJUSTING/BALANCING. 

3.20 FIELD INSTRUCTIONS 
A. Provide field instructions as specified in SECTION 15000 - GENERAL 

MECHANICAL REQUIREMENTS. Upon completion of the work and at a time 
designated, the services of one or more qualified personnel shall be provided by 
the Contractor for a period of not less than eight (8) hours to instruct the 
representatives of the State in the operation and maintenance of the air 
conditioning system. These field instructions shall cover all the items contained 
in the bound instructions. 

3.21 PERFORMANCE TESTS 
A. Upon completion of evacuation, charging, startup, final leak testing, and proper 

adjustment of controls, test the systems to demonstrate compliance with 
performance and capacity requirements. Test systems for not less than 8 hours, 
record readings hourly. At the end of the test period, average the readings, and 
the average shall be considered to be the system performance. Record the 
following readings: 
1. Room Temperature in degrees F for each air conditioned room. 

3.22 ONE YEAR MAINTENANCE SERVICE CONTRACT 
A. Provide maintenance service for all laboratory service piping system components 

as specified in and in accordance with the requirements and schedule of 
SECTION 15000 - GENERAL MECHANICAL REQUIREMENTS. 

3.23 OPERATION AND MAINTENANCE MANUAL 
A. Shall be provided as specified in SECTION 15000 - GENERAL MECHANICAL 

REQUIREMENTS. 

END OF SECTION 
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SECTION 15740 - HIGH VOLUME LOW SPEED FAN 

PART I - GENERAL 

1.01 SUMMARY 
A. This section covers the furnishing, fabrication, delivery and installation of the 

ventilation fan complete, including but not limited to the following: 
1. High volume, low speed fan. 

2. Operation and maintenance instructions and manuals. 

3. Manufacturer's literature, shop drawings and record drawings. 

4. Inspection, test and guarantee. 

1.02 RELATED WORK SPECIFIED IN OTHER SECTIONS 
A. Mechanical work as specified in SECTION 15000- GENERAL MECHANICAL 

REQUIREMENTS unless specified otherwise in other sections of DIVISION 15 - 
MECHANICAL. 

B. Painting work specified in DIVISION 9 - FINISHES. 

C. Testing, adjusting and balancing of air conditioning systems specified in 
SECTION 15950 - HVAC TESTING/ADJUSTING/BALANCING. 

D. Electrical work specified in DIVISION 16 - ELECTRICAL. 

1.03 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES and 

SECTION 15000- GENERAL MECHANICAL REQUIREMENTS. 

B. Shop Drawings: Submit shop drawings of plans, performance data and details 
showing locations and installation including but not limited to the following (Note: 
shop drawing of these items can be combined with the shop drawing for the air 
conditioning equipment shop drawings.): 
1. High volume low speed fan. 

C. Certificates of Conformance or Compliance: Submit certificates of conformance 
for performance and characteristics specified, the listed standards and in 
accordance with SECTION 15000- GENERAL MECHANICAL REQUIREMENTS 
for the following: 
1. High volume low speed fan - UL 507 and ETL certified. 

D. Product Data: Submit product data for the following: 
1. High volume low speed fan. 

E. Operations and Maintenance Manuals: Submit manuals in accordance with 
SECTION 15000 - GENERAL MECHANICAL REQUIREMENTS. 
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F. Equipment Listing: Listing of equipment showing name and addresses of 
manufacturers; manufacturer's local supplier's name, address and phone 
number; catalog numbers and trade names in accordance with SECTION 15000 
- GENERAL MECHANICAL REQUIREMENTS. 

G. Maintenance service contract and schedule: Submit maintenance service 
contract and schedule in accordance with SECTION 15000 - GENERAL 
MECHANICAL REQUIREMENTS. 

H. As-Built Drawings: Submit drawings in accordance with SECTION 15000 - 
GENERAL MECHANICAL REQUIREMENTS. 

I. Guarantee and Certificate: Submit one year guarantee and certificate in 
accordance with SECTION 15000 - GENERAL MECHANICAL 
REQUIREMENTS. 

1.04 REFERENCES 
A. 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. 
1. AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

ASTM A 123 	(1989; Rev. A) Zinc (Hot-Dip Galvanized) Coatings on 
Iron and Steel Products 

ASTM A 653/A 653M (1996) Steel Sheet Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvanized) by the Hot-Dip Process 

ASTM B 117 	(1997) Operating Salt Spray (Fog) Apparatus 

ASTM C 534 	(2002) Preformed Flexible Elastomeric Cellular 
Thermal Insulation in Sheet and Tubular Form 

ASTM D 1654 	(2000) Evaluation of Painted or Coated Specimens 
Subjected to Corrosive Environments 

ASTM E 84 	(2001) Surface Burning Characteristics of Building 
Materials 

ASTM G 85 	ASTM G 85 

2. NATIONAL ELECTRICAL MANUFACTURER'S ASSOCIATION (NEMA) 
NEMA ICS 1 	(1993) Industrial Control and Systems 

NEMA ICS 2 	(1993) Industrial Control and Systems Controllers, 
Contactors and Overload Relays, Rated Not More 
Than 2000 Volts AC or 750 Volts DC 1 

3. NATIONAL ELECTRICAL MANUFACTURER'S ASSOCIATION (NEMA) 
NEMA ICS 1 	(1993) Industrial Control and Systems 

NEMA ICS 2 	(1993) Industrial Control and Systems Controllers, 
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Contactors and Overload Relays, Rated Not More 
Than 2000 Volts AC or 750 Volts DC 

NEMA ICS 6 	(1993) Industrial Control and Systems Enclosures 

NEMA MG 1 	(1993; Rev. 1-2) Motors and Generators 

4. UNDERWRITERS LABORATORIES INC. (UL) 
UL 873 	 (1994; R 1996) Temperature-Indicating and Regulating 

Equipment 

UL 900 	 (1994; R 1996) Air Filter Units 

1.05 QUALITY ASSURANCE 
A. Modification of References: Accomplish work in accordance with the referenced 

publications, except as modified by this section. Consider the advisory or 
recommended provisions to be mandatory, as though the word "shall" had been 
substituted for the words "should" or "could" or "may," wherever they appear. 
Interpret reference to "the Authority having jurisdiction," "the Administrative 
Authority," "the Owner," or "the Design Engineer" to mean the Project Manager. 

B. Safety: Design, manufacture, and installation of unitary air conditioning 
equipment shall conform to ASHRAE 15. 

PART 2- PRODUCTS 

2.01 MATERIALS 
A. See general requirements for materials and equipment in SECTION 15000 - 

GENERAL MECHANICAL REQUIREMENTS. 

2.02 HIGH VOLUME LOW SPEED FAN 
A. General: 

1. The fan shall components shall be designed specifically for high volume, low 
speed fans to ensure lower operational noise. Sound levels from the fan 
operating at maximum speed measured in a laboratory setting shall not 
exceed 55 dBA. Field balancing of the airfoils shall not be necessary. 

B. Onboard Fan Control: 
1. The onboard fan controller shall be constructed using a variable frequency 

drive (VFD) that is pre-wired to the motor and factory-programmed to 
minimize the starting and braking torques for smooth and efficient operation. 
The onboard controller shall be prewired to the motor using a short run of 
flexible conduit with a dedicated ground conductor to minimize 
electromagnetic interference (EMI) and radio frequency interference (RFI). A 
15-ft incoming power cord shall be pre-wired to the controller with one of the 
following plugs: NEMA L6-20P Twist-Lock Plug, NEMA L6-30P Twist-Lock 
Plug, NEMA L15-20P Twist Lock Plug, NEMA L16-20P Twist-Lock Plug. 

C. Airfoil System: 
1. The fan shall be equipped with ten (10) airfoils of precision extruded 
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aluminum alloy. The airfoils shall be connected by means of two (2) high 
strength locking bolts per airfoil. The airfoils shall be connected to the hub 
and interlocked with zinc plated steel retainers. 

D. Motor: 
1. The fan motor shall be an AC induction type inverter rated motor. The motor 

shall be totally enclosed, fan cooled (TEFC) with an 1P42 NEMA 
classification. A NEMA 560 standard frame shall be provided for ease of 
service. The motor shall be manufactured with a double baked Class F 
insulation and be capable of continuous operation in -30 degrees F to 122 
degrees F ambient conditions. 

E. Gearbox: 
1. The fan gearbox shall be designed specifically for the fan. The gearbox shall 

include a high-efficiency, hermetically sealed, nitrogen-filled, offset helical 
gear reducer with two-stage gearing, a 2-1/2" hollow output shaft, cast iron 
housing, double lip seals, high quality SKF Explorer Series bearings with 
crowned cages for optimal lubrication flow, and precision machined gearing 
to maintain backlash less than 11 arc-minutes over the life of the unit. 
Lubrication shall be high-grade, low-foaming synthetic oil with extreme 
pressure additives and a wide temperature range. 

2. The gearbox shall be equipped with a hollow shaft threaded to accept a Y4" 
NPT fitting in which wiring, piping, etc., can be routed to below the fan. 

F. Mounting Post: 
1. The fan shall be equipped with a mounting post that provides a structural 

connection between the fan assembly and extension tube. The mounting 
post shall be formed from A36 steel, contain no critical welds, and be powder 
coated for corrosion resistance and appearance. 

G. Mounting System: 
1. The fan mounting system shall be designed for quick and secure installation. 

The mounting yoke shall be of welded construction and made from low 
carbon A36 steel no less than 3/16" thick, per ASTM A36, and be powder 
coated for appearance and resistance to corrosion. 

2. All mounting bolts shall be SAE Grade 8 or equivalent. 

H. Hub: 
1. The fan hub shall be made of precision cut aluminum for high strength and 

light weight. The hub shall consist of two (2) aluminum plates, ten (10) 
aluminum spars and one (1) aluminum spacer fastened with a pin and collar 
rivet system. 

2. The hub shall be secured to the output shaft of the gearbox by means of (10) 
high strength bolts. The hub shall incorporate five (5) safety retaining clips 
made of 1/4" (0.6 cm) thick steel that shall restrain the hub/airfoil assembly. 

I. Safety Cable: 
1. The fan shall be equipped with a safety cable that provides an additional 
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means of securing the fan assembly to the building structure. The safety 
cable shall be 3/8" diameter and fabricated out of 7 x 19 zinc galvanized steel 
cable. The end loops shall be secured with swaged sleeves, pre-loaded and 
tested to 3,200 lbf. 

J. Wall Control: 
1. The fan is equipped with a wall control providing 100% control of all fan 

functions. The wall control shall be a digital keypad device mounted within a 
cast zinc cover. The cover shall be capable of mounting to a standard switch 
box. 

2. Equipped with touchpad controls and an LED display for controlling the fan's 
direction, operation, speed, and programming. Communication between the 
fan VFD and wall control is by a standard CAT5 (or higher) Ethernet cable. 
The wall control comes standard with 150 ft of factory-assembled CAT5 
Ethernet cable. 

3. Equipped with a simple diagnostic program to identify faults in the system. 
Provisions shall be made for retrieving fan operation and diagnostic data 
(fault messages) through the remote wall control. 

K. Fire Control Panel Integration: 
1. Includes a 10-30 VDC pilot relay for seamless fire control panel integration. 

The pilot relay can be wired Normally Open or Normally Closed in the field. 

L. Guy wires: 
1. Included for installations with extension tubes 4 ft or longer to limit the 

potential for lateral movement. 

2.03 SPECIAL WIRING AND DEVICES 
A. All factory assembled, package type equipment shall be provided with integral 

control panel to which all motors in each unit shall be factory wired. Control panel 
shall contain all relays, starters, and other control devices, all arranged so as to be 
accessible for maintenance, testing, and inspection. Control panel on each unit 
shall contain control transformer installed so that all control circuits extending to 
remote control devices, thermostats, etc., will be 120 volts maximum. 

B. Any wiring not shown and required for air conditioning and ventilation equipment 
and controls to properly connect equipment, including connections to special safety 
control or apparatus not shown, shall be included under this Section. All control 
wiring shall meet the requirements of the National Electric Code and be installed in 
metal conduit. 

C. Provide all control devices to meet the specified sequence of operations including 
but not limited to relays, contactors, controllers, enclosures, transformers, wiring, 
conduits, junction boxes, indicating lights, and other devices. 

2.04 CONTROL DEVICES AND ACCESSORIES 
A. Provide transformers, relays, software etc. as required for a complete and 

operable control system. 
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B. Electric wiring and wiring connections required for installation or relocation of 
temperature control system, as herein specified, shall be provided by 
temperature control contractor unless specifically shown on the drawings or 
called for in specification to be by the Electrical Contractor. All wiring shall 
comply with requirements of local and national electrical codes. 

C. Ancillary Equipment: 
1. Wiring and Accessories: Provide all required interconnecting wiring to 

complete the system. Provide transformers as required. Electrical work shall 
comply with local codes and the electrical section of this specification. Wires 
and cable shall comply with all codes and be in accordance with the 
manufacturer's recommendations for interconnection of direct digital control 
equipment. 

PART 3— EXECUTION 

3.01 COOPERATION WITH OTHER TRADES AND CONFLICT IN WORK 
A. Contractor shall examine all drawings of proposed work and coordinate his work 

with other trades. Work conflicts shall be brought to attention of the State and 
work rearranged or modified in accordance with his decision. 

B. If changes in indicated locations or arrangements of work are required, they shall 
be made by Contractor without additional charge to the State provided that these 
changes were ordered before work is installed and no extra material or labor are 
required. 

C. Should Contractor determine that extra material and labor will be required to 
accommodate any rearrangement, he shall first submit detailed estimate of cost 
for required changes and proceed with work only upon written authority of the 
State. 

3.02 CUTTING AND PATCHING 
A. Cut all holes necessary for installation of work under this Section. 

B. Patching of all holes, etc., will be done under other sections of specification. 
Patch any holes cut unnecessarily. 

3.03 EQUIPMENT IDENTIFICATION 
A. Label water heaters, reheat coils, storage tank, circulation pumps and other 

equipment as specified in SECTION 15000 - GENERAL MECHANICAL 
REQUIREMENTS. 

3.04 ACCESS TO EQUIPMENT 
A. Install all control devices, specialties, valves and related items to provide easy 

access for operation, inspection, repair and maintenance. If these items are 
concealed behind walls or ceilings of non-removable type construction, provide 
access panels of proper size for easy access at no additional cost to the State. 
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3.05 EQUIPMENT INSTALLATION 
A. Install equipment and components in a manner to ensure proper and sequential 

operation of equipment and equipment controls. Install equipment not covered 
in this section, or in manufacturer's instructions, as recommended by 
manufacturer's representative. Provide proper foundations for mounting of 
equipment, accessories, appurtenances, piping and controls including, but not 
limited to, supports, vibration isolators, stands, guides, anchors, clamps and 
brackets. Foundations for equipment shall conform to equipment manufacturer's 
recommendation, unless otherwise indicated. Set anchor bolts and sleeves 
using templates. Provide anchor bolts of adequate length, and provide with 
welded-on plates on the head end embedded in the concrete. Level equipment 
bases, using jacks or steel wedges, and neatly grout-in with a non-shrinking type 
of grouting mortar. Locate equipment to allow working space for servicing 
including shaft removal, disassembling compressor cylinders and pistons, 
replacing or adjusting drives, motors, or shaft seals, access to water heads and 
valves of shell and tube equipment, tube cleaning or replacement, access to 
automatic controls, refrigerant charging, lubrication, oil draining and working 
clearance under overhead lines. Provide electric isolation between dissimilar 
metals for the purpose of minimizing galvanic corrosion. 

3.06 EQUIPMENT SYSTEM 
A. The fan shall be installed by a factory-certified installer according to the 

manufacturer's Installation Guide. 

3.07 EQUIPMENT SUPPORT 
A. Refer to structural drawings and as-built drawings for type of construction from 

which equipment is to be suspended. 

B. Drilled in Threaded Inserts: Where supports in beams and joints are required 
after concrete has been poured, Phillips "Redhead" Drilled In Threaded Inserts 
shall be provided, installed in accordance with manufacturer's recommendations. 

3.08 PAINTING 
A. All ferrous metal shall be given one shop coat of red lead or other approved rust 

resisting paint. Where zinc coated metal is furnished, it shall not be shop primed 
unless specifically called for, but all abraded places and welds shall be touched 
up with Galvalloy or approved equal. 

B. Pipe hangers, supports and other iron work in concealed spaces shall be 
thoroughly cleaned and painted with one coat of asphalt varnish. Finish painting 
of exposed items is specified in SECTION 09900 - PAINTING. 

3.09 START-UP AND INITIAL OPERATIONAL TESTS 
A. Test the ventilation systems and systems components for proper operation. 

Adjust safety and automatic control instruments as necessary to ensure proper 
operation and sequence. Conduct operational tests for not less than 8 hours. 
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3.10 TESTING, ADJUSTING AND BALANCING 
A. Test, adjust and balance each piece of equipment as required to assure proper 

operation. Testing, adjusting and balancing is specified in SECTION 15950 - 
HVAC TESTING/ADJUSTING/BALANCING. 

3.11 FIELD INSTRUCTIONS 
A. Provide field instructions as specified in SECTION 15000 - GENERAL 

MECHANICAL REQUIREMENTS. Upon completion of the work and at a time 
designated, the services of one or more qualified personnel shall be provided by 
the Contractor for a period of not less than eight (8) hours to instruct the 
representatives of the State in the operation and maintenance of the air 
conditioning system. These field instructions shall cover all the items contained 
in the bound instructions. 

3.12 ONE YEAR MAINTENANCE SERVICE CONTRACT 
A. Provide maintenance service for all system components as specified in and in 

accordance with the requirements and schedule of SECTION 15000 - GENERAL 
MECHANICAL REQUIREMENTS. 

3.13 OPERATION AND MAINTENANCE MANUAL 
A. Shall be provided as specified in SECTION 15000- GENERAL MECHANICAL 

REQUIREMENTS. 

END OF SECTION 
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SECTION 15810 - DUCTWORK AND DUCTWORK ACCESSORIES 

PART I - GENERAL 

1.01 SUMMARY 
A. This section covers the furnishing, fabrication, delivery and installation of the air 

conditioning and ventilation system complete, including but not limited to the 
following: 
1. Sheetmetal ducts. 

2. Diffusers, registers and grilles. 

3. Volume and motorized dampers. 

4. Operation and maintenance instructions and manuals. 

5. Manufacturer's literature, shop drawings and record drawings. 

6. Inspection, test and guarantee. 

1.02 RELATED WORK SPECIFIED IN OTHER SECTIONS 
A. Painting work specified in DIVISION 9 - FINISHES. 

B. Mechanical work as specified in SECTION 15000 - GENERAL MECHANICAL 
REQUIREMENTS unless specified otherwise in other sections of DIVISION 15 - 
MECHANICAL. 

C. Air conditioning and ventilation equipment specified in SECTION 15730 - 
UNITARY AIR CONDITIONING EQUIPMENT. 

D. Testing, adjusting and balancing of air conditioning systems specified in 
SECTION 15950- HVAC TESTING/ADJUSTING/BALANCING. 

E. Electrical work specified in DIVISION 16 - ELECTRICAL 

1.03 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES and 

SECTION 15000- GENERAL MECHANICAL REQUIREMENTS. 

B. Shop Drawings: Submit shop drawings of plans, performance data and details 
showing locations and installation including but not limited to the following (Note: 
shop drawing of the items in this Section shall be combined with the shop 
drawing for the equipment in SECTION 15730 - UNITARY AIR CONDITIONING 
EQUIPMENT): 
1. Ductwork. 

2. Air devices. 
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C. Product Data: Submit product data for the following: 
1. Air devices. 

2. Equipment. 

D. Operations and Maintenance Manuals: Submit manuals in accordance with 
SECTION 15000 - GENERAL MECHANICAL REQUIREMENTS. 

E. Equipment Listing: List of equipment showing name and addresses of 
manufacturers; manufacturer's local supplier's name, address and phone 
number; catalog numbers and trade names in accordance with SECTION 15000 
- GENERAL MECHANICAL REQUIREMENTS. 

F. Maintenance service contract and schedule: Submit maintenance service 
contract and schedule in accordance with SECTION 15000 - GENERAL 
MECHANICAL REQUIREMENTS. 

G. As-Built Drawings: Submit drawings in accordance with SECTION 15000 - 
GENERAL MECHANICAL REQUIREMENTS. 

H. Guarantee and Certificate: Submit one year guarantee and certificate in 
accordance with SECTION 15000 - GENERAL MECHANICAL 
REQUIREMENTS. 

PART 2- PRODUCTS 

2.01 AIR DEVICES 
A. NC ratings for all air devices shall not exceed 26. 

1. Supply Air Register - SAR: Provide Titus Model 300FL series or approved 
equal. Register shall be louvered, aluminum, surface mounted, 3/4-inch 
louver spacing, adjustable deflection angle, double deflection with front 
blades parallel to long dimension and in sizes and capacities as indicated. 
Provide opposed blade damper Titus AG-95 or approved equal and standard 
white finish or as indicated. 

2. Return Transfer and Exhaust Air Register - TAR, EAR, and RAR: Provide 
Titus Model 350FL series or approved equal. Register shall be louvered, 
aluminum, surface mounted, 3/4-inch louver spacing, 35 degree fixed 
deflection angle with blades parallel to long dimension and in sizes and 
capacities as indicated. Provide opposed blade damper and standard white 
finish or as indicated. 

3. Provide sponge rubber under all flanges. 

4. Contractor shall coordinate finish of all air devices with the Project Manager. 

2.02 DUCTWORK MATERIALS 
A. All ductwork shall be galvanized metal installed of gauges and with bracing and 

joints all in accordance with latest edition of ASHRAE Guide and SMACNA Duct 
Construction Standards. 
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B. For air conditioning and general ventilation systems, the thickness of the 
sheetmetal and size and spacing of the stiffeners used shall be in accordance 
with the requirements of the latest edition of the ASH RAE Guide and Data Book 
and SMACNA HVAC Metal Duct Standard, plus 2 inch W.G. static pressure 
class. Connections to plenum shall be airtight. All ducts shall be sealed to Seal 
Class B requirements. No polysulfide sealant shall be used. Polyurethane 
sealant is acceptable. Branch take-off connections shall be made with 45 
degree angle take-off. 

C. Plenums shall be braced with 1-1/2-inch by 1-1/2-inch by 1/8-inch angles. 
Hangers shall be 1 inch by 18 gauge or as required by SMACNA. Brace ducts in 
accordance with SMACNA recommendations for seismic loads. 

D. Provide duct access panels in accordance with SMACNA Duct Construction 
Standards and NFPA 90A and 96. 

E. Goosenecks and exposed outdoor air ductwork shall be 316L stainless steel. 

F. Exposed interior ducts in occupied spaces: For ductwork in interior exposed 
locations, provide double wall ductwork. Ductwork shall consist of a solid inner 
shell, insulation and a solid outer shell and shall be completely assembled at the 
manufacturing facility. Ductwork shall conform to SMACNA HVAC Duct 
Construction Standards. Inner and outer shell shall be galvanized. Fittings shall 
be of the same construction as the ductwork and be provided by the same 
manufacturer. Duct insulation shall be as specified in Section 15080 - 
MECHANICAL INSULATION. 

2.03 DUCT INSULATION 
A. See SECTION 15080 - MECHANICAL INSULATION for requirements of duct 

insulation. 

2.04 VOLUME DAMPERS 
A. Volume dampers shall be installed where shown and as required for air 

balancing. Dampers shall be two gages heavier than the duct in which they are 
installed and shall be reinforced to prevent vibration and noise. Provide locking 
quadrants with hat-channel or standouts for exterior insulated ductwork. Unless 
otherwise indicated, all volume dampers in ductwork 10 inches or greater, in 
either width or height, shall be opposed blade type. Provide Ruskin, Pottorff or 
approved equal. 

B. Balancing Dampers: Balancing dampers for branches and mains shall be 
equipped with Young Regulator No. 1, Dura Dyne or approved equal. 

C. Concealed Operators: Where damper operators must be placed in remote or 
concealed locations, provide Young Regulator No. 914, Dura Dyne or approved 
equal, miter gear operator with Young Regulator No. 315, Dura Dyne or 
approved equal, concealed regulator with flush mount, chrome plated, adjustable 
access cover. 
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D. Backdraft Dampers: Backdraft dampers shall be adjustable, counterbalanced 
type, heavy duty extruded aluminum, minimum 0.125-inch wall thickness frame, 
minimum 0.070-inch wall thickness blades with vinyl edge seals, maximum 
allowed spot velocity of 3500 fpm and maximum air temperature of 200 degrees 
1. Provide front flange. Provide Ruskin CBD6, Pottorif or approved equal. 

2.05 ACCESS PANELS 
A. Furnish access panels for dampers, coils, fans, and filters, where indicated of 

size shown or necessary. Access panels in fire rated ceiling assemblies or walls 
shall be rated equal to or greater than the assembly in which it is installed. 

2.06 FLEXIBLE CONNECTIONS FOR DUCTWORK 
A. At ducts to equipment, provide vent-fabric flexible connections with a minimum of 

9 inch full length. 

2.07 SPECIAL WIRING 
A. All factory assembled, package type equipment shall be provided with integral 

control panel to which all motors in each unit shall be factory wired. Control 
panel shall contain all relays, starters, and other control devices, all arranged so 
as to be accessible for maintenance, testing, and inspection. Control panel on 
each unit shall contain control transformer installed so that all control circuits 
extending to remote control devices, thermostats, etc., will be 120 volts 
maximum. 

B. Any wiring not shown and required for air conditioning to properly connect 
equipment, including connections to special safety control or apparatus not 
shown, shall be included under this Section. All control wiring shall meet the 
requirements of the NEC and be installed in metal conduit. 

PART 3— EXECUTION 

3.01 COOPERATION WITH OTHER TRADES AND CONFLICT IN WORK 
A. Contractor shall examine all drawings of proposed work and coordinate his work 

with other trades. Work conflicts shall be brought to attention of Project 
Manager and work rearranged or modified in accordance with his decision. 

B. If changes in indicated locations or arrangements of work are required, they shall 
be made by Contractor without additional charge to the State provided that these 
changes were ordered before work is installed and no extra material or labor are 
required. 

C. Should Contractor determine that extra material and labor will be required to 
accommodate any rearrangement, he shall first submit detailed estimate of cost 
for required changes and proceed with work only upon written authority of the 
Project Manager. 

3.02 CUTTING AND PATCHING 
A. Cut all holes necessary for installation of work under this Section. 
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B. Patching of all holes, etc., will be done under other sections of specification. 
Patch any holes cut unnecessarily. 

3.03 EQUIPMENT INSTALLATION 
A. Equipment shall be installed as indicated and in accordance with manufacturer's 

recommendations and instructions. 

B. All necessary supports shall be provided for equipment, appurtenances and duct 
as required. This work shall include any additional steel purlins, brackets, 
seismic restraints or supports. 

C. Provide controls as indicated for proper operation of the equipment. Provide all 
necessary relays, contactors, enclosures and transformers to ensure proper 
system operation. 

3.04 WORKMANSHIP AND FABRICATION 
A. Ductwork: 

1. Fabricate all ductwork and related work to highest industry standards and 
recommendations of ASHRAE and SMACNA. Provide all necessary 
supplementary steel structure supports, purlins or brackets to support duct 
properly from structure. Provide seismic restraints as required by the IBC 
adopted by the County of Hawaii. 

2. Sides of ductwork shall be cross broken. Long seams shall be Pittsburgh 
lock groove, hammered flat or double seamed. Ducts shall also have 
supplemental stiffening as required to prevent drumming and to provide 
structurally sound assembly. 

3. Center line radius of curves, bends, offsets for branch and connections shall 
be equal to 1-1/4 times duct width or larger. Duct turns in all square elbows 
shall be accomplished by using prefabricated turning vanes such as Tuttle & 
Bailey "Ducturn" or other approved equal. Double thickness turning vanes in 
ducts deeper than 16 inches may be used in lieu of "Ducturn" provided prior 
approval of design is given by the Project Manager. 

4. Volume and splitter dampers shall be installed where required and shall be 
provided with extension rods for adjusting and locking. Dampers shall be 
made of not lighter than 18 gauge steel for dimensions up to 10 inches, and 
multi-louvered, opposed blade type on ducts over 10 inches high. All 
dampers shall have Young Regulator No. 401 locking quadrants. 

5. Paint inside of all supply, return, exhaust and transfer air ducts with one (1) 
coat of flat black paint wherever duct is visible through register or grille 
opening. 

6. Ducts passing through outside walls shall be suitably and properly flashed 
and counterilashed to prevent leaks. 

3.05 EQUIPMENT SUPPORT 
A. Refer to drawings for type of construction from which equipment is to be 

supported. Structural metal supports shall be provided as indicated. 
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3.06 DUCT HANGERS AND SUPPORTS 
A. Provide hangers, clamps, supplementary steel, etc., as required for proper 

support of all piping. 

B. Supports shall secure ducts in place, shall prevent vibration, sway, provide for 
expansion and contraction, and shall make neat appearance. 

C. Design supports of strength and rigidity to suit loading, service, and in a manner 
which will not stress unduly the building construction. 

D. Where support is from concrete construction, take care not to weaken concrete 
or penetrate waterproofing. 

E. Provide seismic restraints as specified in SECTION 15070 - MECHANICAL 
SOUND, VIBRATION, AND SEISMIC CONTROL. 

3.07 PAINTING AND IDENTIFYING OF DUCTWORK 
A. General: 

1. The following items furnished under this section are to be painted and 
identified under SECTION 09900 - PAINTING. Do not paint over name 
plates or other identifying labels. 
a. Exposed ducts and insulated ducts. 

b. Exposed duct hangers and supports. 

2. Paint exposed black iron work including duct, fittings, structural steel 
members used for equipment, and other supports, hangers, etc., with two 
coats of zinc rich paint. 

3.08 TESTING, ADJUSTING AND BALANCING 
A. Test, adjust and balance each piece of equipment as required to assure proper 

operation. Testing, adjusting and balancing is specified in SECTION 15950 - 
HVAC TESTING/ADJUSTING/BALANCING. 

3.09 CALIBRATION AND ADJUSTMENTS 
A. After completion of the installation, perform final calibrations and adjustments of 

the equipment provided under this contract and supply services incidental to the 
proper performance of the unit control panels under warranty. 

END OF SECTION 

YOUTH CHALLENGE ACADEMY (YCA) 
BUILDING 621 RENOVATION - PHASE 2 	 Ductwork and Ductwork Accessories 
KEAUKAHA MILITARY RESERVATION, HILO, HAWAII 	 15810-6 



SECTION 15950 - HVAC TESTING/ADJUSTING/BALANCING 

PART I - GENERAL 

1.01 SUMMARY 
A. The work includes testing, adjusting, and balancing (TAB) of new air conditioning 

system, including equipment and ducts, which are located within the building. 

1.02 RELATED WORK SPECIFIED IN OTHER SECTIONS 
A. Mechanical work as specified in SECTION 15000 - GENERAL MECHANICAL 

REQUIREMENTS unless specified otherwise in other sections of DIVISION 15 - 
MECHANICAL. 

B. Air conditioning and ventilation equipment specified in SECTION 15730 - 
UNITARY AIR CONDITIONING EQUIPMENT. 

C. Ductwork for air conditionihg and ventilation specified in SECTION 15810 - 
DUCTWORK AND DUCTWORK ACCESSORIES. 

1.03 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES and 

SECTION 15000 - GENERAL MECHANICAL REQUIREMENTS. 

B. Certificates: 
1. Independent TAB agency personnel qualifications. 

2. Design review report. 

3. Pre-field TAB engineering report. 

4. Advanced notice TAB field work. 

5. Check out list. 

C. Independent TAB Agency Personnel Qualifications: For agency proposed for 
approval, submit information certifying that: The TAB agency is a first tier 
subcontractor who is not affiliated with any other company participating in work 
on this contract; the work to be perform by the TAB agency shall be limited to 
testing, adjusting, and balancing of HVAC air and water systems to satisfy the 
requirements of this specification section. Submit the following, for the agency, 
to the Project Manager for approval in compliance with paragraph entitled "TAB 
Personnel Qualification Requirements." 
1. Independent AABC or NEBB certified TAB agency: 

a. TAB agency: AABC registration number and expiration date of current 
certification; or NEBB certification number and expiration date of current 
certification. 

b. TAB team supervisor: Name and copy of AABC or NEBB TAB supervisor 
certificate and expiration date of current certification. 
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c. TAB team field leader: Name and documented evidence that the team 
field leader meets the qualification requirements. 

d. TAB team field technicians: Names and documented evidence that each 
field technician meets the qualification requirements. 

e. Current certificates: Registrations and certifications shall be current and 
valid for the duration of this contract. Certifications which expire prior to 
completion of the TAB work shall be renewed in a timely manner so that 
there is no lapse in registration or certification. TAB agency or TAB team 
personnel without a current registration or current certification shall not 
perform TAB work on this contract. 

f. Replacement of TAB team members: Replacement of members may 
occur if each new member complies with the applicable personnel 
qualifications and each is approved by the Project Manager. 

D. Design Review Report: Submit typed report describing omissions and 
deficiencies in the HVAC system's design that would preclude the TAB team 
from accomplishing the duct leakage testing work and the TAB work 
requirements of this section. Provide a complete explanation including 
supporting documentation detailing the design deficiency. State that no 
deficiencies are evident if that is the case. 

E. Pre-Field TAB Engineering Report: Submit report containing the following 
information: 
1. Step-by-step TAB procedure: 

a. Strategy: Describe the method of approach to the TAB field work from 
start to finish. Include in this description a complete methodology for 
accomplishing the TAB field work session. 

b. Procedural steps: Delineate fully the intended procedural steps to be 
taken by the TAB field team to accomplish the required TAB work of each 
air distribution system and each water distribution system. Include 
intended procedural steps for TAB work for subsystems and system 
components. 

2. Pre-field data: Submit AABC or NEBB or SMACNA HVACTAB data report 
forms with the following pre-field information filled in: 
a. Design data obtained from system drawings, specifications, and 

approved submittals. 

b. Notations detailing additional data to be obtained from the contract site by 
the TAB field team. 

c. Designate the actual data to be measured in the TAB field work. 

d. Provide a list of the types of instruments, and the measuring range of 
each, which are anticipated to be used for measuring in the TAB field 
work. By means of a keying scheme, specify on each TAB data report 
form submitted, which instruments will be used for measuring each item 
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of TAB data. If the selection of which instrument to use, is to be made in 
the field, specify from which instruments the choice will be made. The 
instrument key number shall be placed in the blank space where the 
measured data would be entered. 

3. Prerequisite HVAC work checkout list: A list of inspections and work items 
which are to be completed by the Contractor, and submitted and approved by 
the Project Manager prior to the TAB team coming to the contract site. At a 
minimum, a list of the applicable inspections and work items listed in the 
NEBB TABES, Section III, "Preliminary TAB Procedures" under paragraphs 
entitled "Air Distribution System Inspection" and "Hydronic Distribution 
System Inspection." Also, list as prerequisite work items, the deficiencies 
pointed out by the TAB subcontractor in his design review report. 

F. Advanced Notices: Submit "Advanced Notice for TAB Field Work" in writing. 

G. Completed Check Out Lists: Submit "Prerequisite HVAC Work Checkout List" 
and certify in writing that each item has been checked and is operating as 
designed. 

H. Field Test Reports: 
1. Certified TAB report 

2. Field Test Reports: Submit certified reports in the specified format including 
the above data. 
a. Certified TAB Reports: 

(1) Report format: Bind the report with a waterproof front and back 
cover. Include a table of contents identifying by page number the 
location of each report. Report forms and report data shall be 
typewritten. Handwritten report forms or report data are not 
acceptable. 

(2) Temperatures: On each TAB report form reporting TAB work 
accomplished on HVAC thermal energy transfer equipment, include 
the indoor and outdoor dry bulb temperature range and indoor and 
outdoor wet bulb temperature range within which the TAB data was 
recorded. 

(3) Instruments: List the types of instruments actually used to measure 
the tab data. Include in the listing each instrument's unique 
identification number, calibration date, and calibration expiration date. 

(4) Certification: Include the typed name of the TAB supervisor and the 
dated signature of the TAB supervisor. 

3. TAB Submittal and Work Schedule: Compliance with the following schedule 
is the Contractor's responsibility. 
a. TAB Field Work: At a minimum of 30 calendar days prior to start of field 

check, accomplish TAB field work; submit certified TAB report; and 
conduct field check. 
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1.04 REFERENCES 
A. 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. 
1. ASSOCIATED AIR BALANCE COUNCIL (AABC) 

AABC MN-1 	(1989) Testing and Balancing Heating, Ventilating 
and Air Conditioning Systems 

2. AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) 
ANSI 51.4 (ASA47) (1983; R 1994) Sound Level Meters 

ANSI S1. 11 (ASA 65) (1986; R 1993) Octave- Band and Fractional-
Octave-Band Analog and Digital Filters 

3. AMERICAN SOCIETY OF HEATING, REFRIGERATING, AND AIR-
CONDITIONING ENGINEERS, INC. (ASHRAE) 
ASHRAE HA 	(1995) Handbook, HVAC Applications 

4. NATIONAL ENVIRONMENTAL BALANCING BUREAU (NEBB) 
NEBB TABES 	(1991) Testing, Adjusting, Balancing of 

Environmental Systems 
5. SHEET METAL & AIR CONDITIONING CONTRACTORS' NATIONAL 

ASSOCIATION, INC. (SMACNA) 
SMACNA HVACTAB (1993) HVAC Systems Testing, Adjusting 

and Balancing 

1.05 QUALITY ASSURANCE 
A. Modifications of References: Accomplish work in accordance with referenced 

publications of AABC or NEBB except as modified by this section. In the 
references referred to herein, consider the advisory or recommended provisions 
to be mandatory, as though the word "shall" had been substituted for the words 
"should" or "could" or "may" wherever they appear. 

B. TAB Personnel Qualification Requirements: 
1. Independent AABC or NEBB Certified TAB Agency: 

a. Provide services of a TAB agency certified by AABC or NEBB to perform 
and manage TAB work on HVAC air systems. This TAB agency shall not 
be affiliated with any company participating in any other phase of this 
contract, including design, furnishing equipment, or construction. 

2. TAB Team Personnel: The TAB team approved to accomplish work on this 
contract shall be full-time employees of the TAB agency. No other personnel 
shall do TAB work on this contract. 
a. TAB Team Supervisor: Supervisor shall be qualified by AABC or NEBB 

as a TAB supervisor or a TAB engineer. 

b. TAB Team Field Leader: Leader shall have satisfactorily performed full-
time supervision of TAB work in the field for not less than 3 years 
immediately preceding this contract's bid opening date. 
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c. TAB Team Field Technician: Technician shall have satisfactorily assisted 
a TAB team field leader in performance of TAB work in the field for not 
less than one year immediately preceding this contract's bid opening 
date. 

C. Responsibilities: The Contractor shall be responsible for ensuring compliance 
with the requirements of this section. The following delineation of specific work 
responsibilities is specified to facilitate execution of the various work efforts by 
personnel from separate organizations. This breakdown of specific duties is 
specified to facilitate adherence to the schedule. 
1. Contractor: 

a. TAB personnel: Ensure that the TAB work is accomplished by a group 
meeting the requirements specified in paragraph entitled "TAB Personnel 
Qualification Requirements". 

b. Pre-TAB meeting: Attend the meeting with the TAB Supervisor, and 
ensure that a representative is present for the sheetmetal contractor, 
mechanical contractor, and electrical contractor. 

c. HVAC documentation: Furnish one complete set of the following HVAC-
related documentation to the TAB Agency: 
(1) Contract drawings and specifications. 

(2) Approved submittal data for equipment. 

(3) Construction work schedule. 

(4) Up-to-date revisions and change orders for the previously 
listed items. 

(5) Submittal and work schedules: Ensure that the schedule for 
submittals and work required by this section are met. 

d. Coordination of supporting personnel: Provide the technical personnel, 
such as factory representatives or HVAC controls installer required by the 
TAB field team to support the TAB field measurement work. Provide 
equipment mechanics to operate HVAC equipment to enable TAB field 
team to accomplish the TAB field measurement work. Ensure these 
support personnel are present at the times required by the TAB team, 
and cause no delay in the TAB field work. Conversely, ensure that the 
HVAC controls installer has required support from the TAB team field 
leader to complete the controls check out. 

e. Deficiencies: Ensure that equipment defects, installation deficiencies, 
and design deficiencies reported by the TAB team field leader are 
brought to the attention of the Project Manager. Ensure that design 
deficiencies reported by the TAB field leader, or the TAB team 
supervisor, are transmitted to the Project Manager within 4 calendar days 
from date of receipt from the TAB agency. 

f. Prerequisite HVAC work: Complete check out and debugging of HVAC 
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equipment, ducts, and controls prior to the TAB engineer arriving at the 
project site to begin the TAB work. Debugging includes searching for 
and eliminating malfunctioning elements in the HVAC system 
installations, and verifying all adjustable devices are functioning as 
designed. Prior to the TAB field team's arrival, ensure completion of the 
applicable inspections and work items listed in the TAB team supervisor's 
pre-field engineering report. List as prerequisite work items, the 
deficiencies, pointed out by the TAB team supervisor in the design review 
report. Ensure that the TAB Agency gets a copy of the prerequisite 
HVAC work checklist specified in the paragraph entitled "Submittals." Do 
not allow the TAB team to commence TAB field work until all of the 
following are completed. 
(1) HVAC system installations are fully complete. 

(2) HVAC prerequisite checkout work lists have been completed, 
submitted, and approved. 

(3) HVAC system filters are clean for TAB field work. 

g. Advance notice: Furnish to the Project Manager with advance written 
notice for each event, the commencement of the field work and for the 
commencement of the TAB field work. 

2. TAB Agency: Provide the services of a TAB team which complies with the 
requirements of paragraph entitled "TAB Personnel Qualification 
Requirements." 
a. TAB Team Supervisor: 

(1) Overall management: Supervise and manage the overall TAB team 
work effort, including preliminary and technical TAB procedures and 
TAB team field work. 

(2) Pre-TAB meeting: Attend meeting with Contractor. 

(3) Design review report: Review project specifications and 
accompanying drawings to verify that the air systems and water 
systems are designed in such a way that the TAB Team Field Leader 
can accomplish the work in compliance with the requirements of this 
section. Verify the presence and location of permanently installed 
test ports and other devices needed, including gauge cocks, 
thermometer wells, flow control devices, circuit setters, balancing 
valves, and manual volume dampers. 

(4) Support required: Specify the technical support personnel required 
from the Contractor other than the TAB agency; such as factory 
representatives for temperature controls or for complex equipment. 
Inform the Contractor in writing of the support personnel needed and 
when they are needed. Furnish the notice as soon as the need is 
anticipated, either with the design review report, or the pre-field 
engineering report or during the TAB field work. 

(5) Pre-field engineering report: Utilizing the following HVAC-related 
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documentation; contract drawings and specifications, approved 
submittal data for equipment, up-to-date revisions and change orders; 
prepare this report. 

(6) Prerequisite HVAC work checklist: Ensure the Contractor gets a 
copy of this checklist at the same time as the pre-field engineering 
report is submitted. 

(7) Technical Assistance for TAB Work: Provide immediate technical 
assistance to the TAB field team for the TAB work. 

(8) Certified TAB report: Certify the TAB report. This certification 
includes the following work: 
(a) Review: Review the TAB field data report. From this field report, 

prepare the certified TAB report. 

(b) Verification: Verify adherence, by the TAB field team, to the TAB 
plan prescribed by the pre-field engineering report and verify 
adherence to the procedures specified in this section. 

(9) Design deficiencies: Submit in writing as soon as possible, to the 
Contractor and the Project Manager, each design deficiency reported 
by the TAB field team. Provide, in this submittal, a complete 
explanation including supporting documentation detailing the 
deficiency. 

(10) TAB Field Check: The TAB team supervisor shall attend and 
supervise TAB field check. 

b. TAB Team Field Leader 
(1) Field manager: Manage, in the field, the accomplishment of the work 

specified in Part 3, "Execution." 

(2) Full time: Be present at the contract site when TAB field work is 
being performed by the TAB team; ensure day-to-day TAB team work 
accomplishments are in compliance with this section. 

(3) Prerequisite HVAC work: Do not bring the TAB team to the contract 
site until a copy of the prerequisite HVAC Checklist, with all work 
items certified by the Contractor to be working as designed, reaches 
the office of the TAB Agency. 

D. Re-Tab Meeting: Meet with the State's TAB representative and the designing 
engineer of the HVAC systems to develop a mutual understanding relative to the 
details of the TAB work requirements. Ensure that the TAB supervisor is present 
at this meeting. Requirements to be discussed include required submittals, work 
schedule, and field quality control. 

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

3.01 TAB PROCEDURES 
A. TAB Field Work: Test, adjust, and balance the listed HVAC systems to the state 

of operation indicated on and specified in the contract design documents. Air and 
water systems shall be proportionately balanced and reported in the TAB report. 
Provide instruments and consumables required to accomplish the TAB work. 
Conduct TAB work on the listed HVAC systems in conformance with the AABC 
MN-i, or NEBB TABES, except as modified by this section: 
1. Maintenance and calibration of instruments. 

2. Accuracy of measurements. 

3. Preliminary procedures: Test ports required for testing by the TAB engineer 
shall be located in the field by the TAB engineer during TAB field work. It 
shall be the responsibility of the sheetmetal contractor to provide and install 
test ports as required by the TAB engineer. 

4. Air distribution systems TAB work: Air handling units, fan coil units and fans 
including coils, ducts, plenums, mixing boxes, and air distribution devices for 
supply air, return air, and outside air. 

B. TAB work on performance tests: 
1. Performance tests: In addition to the TAB proportionate balancing work on 

the air distribution systems, accomplish TAB work on the HVAC systems 
which directly transfer thermal energy. TAB the operational performance of 
the cooling systems. 

2. Ambient temperatures: On each tab report form used for recording data, 
record the outdoor and indoor ambient dry bulb temperature range and the 
outdoor and indoor ambient wet bulb temperature range within which the 
report form's data was recorded. That is, record these temperatures at 
beginning and at the end of data taking. 

3.02. WORKMANSHIP 
A. Conduct TAB work on specified HVAC systems until measured parameters are 

within plus or minus 10 percent of the design values, that is, the values specified 
or indicated on the contract documents. To minimize the possibility of noise at 
the air device, "coarse" balancing shall be performed at the duct branch and 
"fine" balancing shall be performed at the face of the air device. 

3.03 DEFICIENCIES 
A. Strive to meet the intent of this section to maximize the performance of the 

equipment as designed and installed. However, if deficiencies in equipment 
design or installation prevent TAB work from being accomplished within the 
range of design values specified in the paragraph entitled "Workmanship," 
provide written notice as soon as possible to the Contractor and the Project 
Manager describing the deficiency and recommended correction. Responsibility 
for correction of installation deficiencies is the Contractor's. If a deficiency is in 
equipment design, call the TAB team supervisor for technical assistance. 
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Responsibility for reporting design deficiencies to Contractor is the TAB team 
supervisor's. 

3.04 DATA FROM TAB FIELD WORK 
A. After completion of the TAB work, prepare a pre-final TAB report. Data required 

shall be furnished by the TAB team. Except as approved otherwise in writing by 
the Project Manager, the TAB work and the TAB report shall be considered 
incomplete until the TAB work is accomplished to within the accuracy range 
specified in the paragraph entitled "Workmanship" of this section. Prepare the 
report neatly and legibly; the pre-final TAB report shall be the final TAB report 
minus the TAB supervisor's review and certification. Obtain, at the contract site, 
the TAB supervisor's review and certification of the TAB report. Verbally notify 
the Project Manager's TAB representative that the field check of the certified 
TAB report data can commence; give this verbal notice 48 hours in advance of 
when the field checking shall commence. Do not schedule field check of the 
certified TAB report until the specified workmanship requirements have been met 
or written approval of the deviations from the requirements have been received 
from the Project Manager. 

3.05 QUALITY ASSURANCE FOR TAB FIELD WORK 
A. Field check: Test shall be made to demonstrate that capacities and general 

performance of air and water systems comply with the contract requirements. 
1. Recheck: During field check, the Contractor shall recheck, in the presence 

of the Project Manager, random selections of data (water, air quantities, air 
motion, sound level readings) recorded in the certified report. 

2. Areas of recheck: Points and areas of recheck shall be selected by the 
Project Manager. 

3. Procedures: Measurement and test procedures shall be the same as 
approved for work for forming basis of the certified report. 

4. Recheck selections: Selections for recheck will not exceed 25 percent of the 
total number of reported data entries tabulated in the report. 

5. Retests: If random tests reveals a measured quantity which is out-of-
tolerance, the report is subject to disapproval at the Project Manager's 
discretion. In the event the report is disapproved, all systems shall be 
readjusted and tested, new data recorded, new certified reports submitted, 
and a new field check conducted at no additional cost to the Government. 

B. Approval prerequisite: Compliance with the field checking requirements of this 
section is a prerequisite to the final approval of the certified TAB report 
submitted. 

3.06 MARKING OF SETTINGS 
A. Permanently mark the settings of HVAC adjustment devices including valves, 

splitters, and dampers so that adjustment can be restored if disturbed at any 
time. The permanent markings shall indicate the settings on the adjustment 
devices which result in the data reported on the submitted certified TAB report. 
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3.07 MARKING OF TEST PORTS 
A. The TAB team shall permanently and legibly mark and identify the location points 

of the duct test ports. If the ducts have exterior insulation, these markings shall 
be made on the exterior side of the duct insulation. The location of test ports 
shall be shown on the as-built mechanical drawings with dimensions given where 
the test port is covered by exterior insulation. 

END OF SECTION 
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DIVISION 16 - ELECTRICAL 

SECTION 16011 - GENERAL ELECTRICAL REQUIREMENTS 

PART I - GENERAL 

1.01 SUMMARY 
A. This section specifies the General Electrical Requirements for all labor, materials, 

equipment and services provided under DIVISION 16 - ELECTRICAL. 

1.02 WORK INCLUDED 
A. The Contractor under this Division shall provide all labor, materials, equipment, 

supervision and services required for the construction of the electrical systems. 
The finished installations shall be complete, operable and shall include all work 
specified herein and shown on the Drawings. 

B. The work shall include complete testing of all equipment and wiring at the 
completion of the work and making any minor connection changes or 
adjustments necessary for the proper functioning of the system and equipment. 
All systems shall be properly adjusted and in working order at the time of final 
acceptance. 

C. All concrete, steel reinforcement, miscellaneous metal-work, earthwork, painting, 
and grouting shall conform to the applicable requirements of the detailed 
equipment specifications as prescribed in appropriate sections. 

D. It is the intent of these Specifications and other Contract Documents to require 
an installation complete in every detail. Consequently, the Contractor will be 
responsible for minor details or for any special construction which may be found 
necessary to properly furnish, install, adjust, test, and place in successful and 
continuous operation, the entire electrical system including Government-
furnished, Contractor installed (GFCI) equipment identified and the cost of same 
shall be included in the contract price. 

1.03 DESCRIPTION OF WORK 
A. Work specified in this Division shall include, but not be limited to the following: 

1. Underground utility service ductlines. 

2. Distribution system, including panelboards, switchboards, transformers, and 
feeders, including electrically related demolition work. 

3. Complete electrical system wiring including branch circuits, luminaires, 
switches, receptacles, outlets and control devices. 

4. Complete lighting and control systems, including time switches, lighting 
contactors, control stations, and occupancy sensors. 

5. Raceways for telecommunications signal distribution systems, including 
CATV and administrative data sub-systems. 

6. Power wiring for electrically-operated equipment and appliances. 
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7. Generator and automatic transfer switch. 

8. Testing. 

1.04 REFERENCES 
A. Comply with the applicable requirements of the following standards unless 

otherwise indicated: 
1. Comply with local ordinances; National Electrical Code; applicable 

regulations of the National Board of Fire Underwriters; specifications of ANSI, 
NEMA, UL, IES, and ICEA; and regulations of the County of Hawaii. 

2. In the event of conflict between pertinent codes and regulations, and the 
requirements of the referenced standards, or those indicated in Specifications 
and on drawings, the provisions of the more stringent shall govern. 

1.05 RELATED WORK 
A. DIVISION 1 - GENERAL REQUIREMENTS. 

B. DIVISION 3- CONCRETE. 

C. SECTION 09900 - PAINTING. 

D. DIVISION 13- SPECIAL CONSTRUCTION. 

E. DIVISION 15-MECHANICAL. 

1.06 PERMITS AND INSPECTION 
A. All permits required by local ordinances shall be obtained and paid for by the 

Contractor. 

B. After completion of the work, the Project Manager shall be furnished a certificate 
of final inspection and approval from the electrical inspection department of local 
authority having jurisdiction. 

1.07 COORDINATION 
A. Refer to all project Drawings and to all Sections of the project Specifications. 

Coordinate and fit all work accordingly so that all electrical outlets and equipment 
will be properly located and readily accessible. The Drawings indicate the 
relation of wiring and connections and must not be scaled for exact locations. 
Verify all construction dimensions at the project and make changes necessary to 
conform to the building as constructed. Work improperly installed due to lack of 
construction verification shall be corrected at the Contractor's expense. 

B. Work shall be scheduled to avoid delays, interferences, and unnecessary work. 
If any conflicts occur necessitating departures from the Drawings and 
Specifications, details of departures and reasons therefore shall be submitted 
immediately for consideration by the Project Manager. 

C. Coordinate with Hawaii Electric Light Company (HELC0), Hawaiian Telcom (HT), 
and Oceanic Time Warner Cable (OTWC) for disconnection of services to 
building to be demolished, and installation of new building services. 
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1.08 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Warranty: Submit warranty as stipulated in item entitled "WARRANTY" 
hereinbelow. 

C. Written certification that electrical systems are complete and operational. 

1.09 DELIVERY, HANDLING AND STORAGE 
A. Deliver all materials of this Division in manufacturer's original unopened 

packages or containers with label intact and legible. 

B. Use means necessary to protect the materials of this section before, during and 
after installation; to protect the installed work and materials of all other trades; 
and to protect the original structure, work and materials of the State. 

C. In the event of damage, immediately make all repairs and replacements 
necessary to the approval of the Project Manager and at no additional cost to the 
State. 

1.10 WARRANTY 
A. Installation shall be complete in every detail as specified and ready for use. Any 

items supplied by Contractor developing defects of design, construction, or 
quality within one year of final acceptance by Project Manager shall be replaced 
by such new materials, apparatus or parts to make such defective portion of the 
complete system conform to the true intent and meaning of the Drawings and 
Specifications at no additional cost to the State. Lamps shall be warranted for 
fifty percent of rated lamp life. 

B. The warranty shall be countersigned by the General Contractor. 

PART 2 - PRODUCTS 

2.01 MATERIALS AND WORKMANSHIP 
A. All materials shall conform to the latest issue of all applicable standards as 

established by NEMA, NFPA, ANSI, IEEE, IES, ASTM and Underwriters' 
Laboratories, and shall bear the manufacturer's name, trade name and when 
available, the Underwriters' Label. 

B. Neat appearances in the finished work will be required. Only experienced 
electrical workers shall be employed for the electrical installation. 

C. All work not installed and completed in accordance with the latest rules and 
regulations of the NEC, OSHA, NESC, and all local ordinances shall be removed 
and reinstalled correctly at the Contractor's expense. 
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PART 3 - EXECUTION 

3.01 GENERAL 
A. Install all electrical materials and equipment in accordance with manufacturer's 

recommendations and as approved by the Project Manager for the seismic zone 
classification at the project site. 

B. Cut, break, drill and patch as required to install electrical system. Repair any 
surface damaged or marred by notching, drilling or any other process necessary 
for installation of electrical work. Patch any damaged surfaces to match the 
existing surface. 

C. All wiring and overcurrent devices for equipment furnished by other trades are 
sized for a contemplated equipment size. If equipment other than contemplated 
and indicated on the plan is provided, the Contractor shall be responsible for 
providing the required wiring, switches, and overcurrent devices at no cost to the 
State. The Contractor shall submit the proposed revisions to the electrical design 
to the Project Manager for approval. 

D. Coordinate work with other trades to avoid conflicts with mechanical, structural, 
and architectural elements of this project. 

E. Follow installation and service instructions for all equipment furnished by 
Government for installation by the Contractor. 

3.02 JOBSITE CONDITIONS 
A. These specifications are accompanied by construction drawings including 

building and site plans of all trades showing locations of all outlets, switches, 
service runs, feeder runs, devices, and other electrical equipment. The locations 
are approximate and before installing, study adjacent architectural details and 
make installation in most logical manner. Any device may be relocated within 
10'-0" before installation at direction of Project Manager without additional cost to 
State. 

B. Before installing, verify all dimensions and sizes of equipment. 

C. Verify that electrical system may be installed in strict accordance with the original 
design, the Drawings and Specifications and the manufacturer's 
recommendations. 

D. In the event of discrepancy, immediately notify the Project Manager. Do not 
proceed with installation in areas of discrepancy until all such discrepancies have 
been fully resolved. 

3.03 CONNECTIONS TO MECHANICAL AND ALL OTHER EQUIPMENT 
PROVIDED BY OTHER TRADES 

A. Provide conduit, wiring and all electrical connections from building wiring to 
motors for heating, ventilation, air conditioning, and other equipment, including all 
switches, motor protection devices, as specified by other trades. 

B. Ascertain from other trades furnishing motor-driven equipment, the exact size 
and type of all motors, the exact locations of such equipment and the proper 
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B. Ascertain from other trades furnishing motor-driven equipment, the exact size 
and type of all motors, the exact locations of such equipment and the proper 
point where electrical connections should be brought through the floors or walls, 
as the case may be. Locations shown are diagrammatic only; correct locations 
shall be the full responsibility of the Electrical Contractor. 

C. Examine Mechanical and other Drawings and Specifications for information 
concerning motors and control apparatus and diagrams, and for exact location of 
equipment outlets. 

D. Install individually mounted starters furnished for motors under other Divisions. 
Provide and install safety switches as necessary for each such motor. 

E. All control devices and control wiring shall be provided as described in the 
installation manuals of equipment and/or the Drawings and Specifications of 
other trades and disciplines. 

3.04 DEMONSTRATION OF COMPLETE ELECTRICAL SYSTEMS 
A. Submit written certification that electrical systems are complete and operational. 

Submit certification with Contractor's request for final review. 

B. At the time of final review of electrical work, demonstrate the operation of 
electrical systems. Provide labor, apparatus and equipment for systems' 
demonstration. The various tests shall be under the direction and supervision of 
the Project Manager. 

C. Provide all test equipment, materials, labor, and temporary power hook-ups to 
perform start-up and all tests as required to obtain final field acceptance from the 
State. All tests shall be conducted in the presence of the Project Manager or his 
representative. All test procedure shall conform to this specification and 
applicable standards. (ANSI, IEEE, NEMA. OSHA, NFPA, etc.) 

D. A visual inspection of all electrical equipment, to check for foreign material, 
tightness or wiring and connection, proper grounding, matching nameplate charts 
with specification, etc., shall be made prior to actual testing. 

E. After demonstration of systems, submit to the Project Manager 6 sets of keys for 
electrical equipment locks. 

END OF SECTION 
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SECTION 16100 - INTERIOR ELECTRICAL WORK 

PART I - GENERAL 

1.01 SUMMARY 
A. This section includes, but is not limited to, the following electrical work items: 

1. Switchboard, panelboards, transformers, overcurrent protection devices, and 
feeders. 

2. Raceway infrastructure for telecommunication systems, including outlet 
boxes, junction boxes, conduits, etc. 

3. Electrical work to support all power receptacles, lighting, and branch 
circuiting. 

4. Disconnect switches and equipment connections. 

5. Testing and completion. 

1.02 RELATED WORK SPECIFIED IN OTHER SECTIONS 
A. SECTION 16011 - GENERAL ELECTRICAL REQUIREMENTS, applies to this 

section with additions and modifications specified herein. 

B. SECTION 16710 - BUILDING TELECOMMUNICATIONS CABLING SYSTEM. 

1.03 APPLICABLE PUBLICATIONS 
A. The publications cited within this specification form a part of this specification to 

the extent referenced. Unless otherwise indicated, most recent edition of the 
publication with current revisions and amendments will be enforced. 

1.04 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Shop Drawings: Panel boards and switchboard. 

C. Manufacturer's Data: 
1. Panelboards. 

2. Dry transformers. 

3. Switchboard and breakers. 

4. Safety switches and enclosed circuit breakers. 

5. Lighting control devices. (Time switches, occupancy sensors, lighting and 
control contactors) 

6. Advance electronic meter. 

7. Junction boxes 6 inches and larger. 
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D. Test Reports: Submit written notification of all interior electrical work test reports 
as indicated in item entitled "TESTING" hereinbelow. 

PART 2 - PRODUCTS 

2.01 GENERAL 
A. Materials shall be new and those items listed by the Underwriters' Laboratories 

shall bear "UL" label of approval. 

B. Brand names, manufacturer's names and catalog numbers indicate standard of 
design and quality required. Acceptable manufacturers for electrical apparatus 
include General Electric, Siemens, Square D, and Eaton. All apparatus supplied 
shall bear the name of the approved manufacturer on its nameplates. Substitute 
materials may be used if pre-qualified prior to bidding by the Project Manager. 

C. Electrical equipment and luminaires shall be supplied through the manufacturer's 
designated representative by a local distributor. 

D. Proof of compliance shall be furnished when shop drawings are submitted. 

E. All apparatus shall be of the same manufacture. 

F. Where electrical apparatus is to be installed outdoors, NEMA 3R or 4 housings 
shall be provided. 

2.02 RACEWAYS 
A. Rigid Steel Conduit: Rigid steel, zinc-coated inside and outside, for use with 

threaded fittings. ANSI C80. 1. 

B. Intermediate Metal Conduit (IMC): Rigid steel, zinc-coated inside and outside, 
for use with threaded fittings. UL 1242. 

C. Electrical Metal Tubing (EMT): Thin walled steel tubing, zinc-coated. ANSI 
C80.3. 

D. Flexible Metal Conduit: Flexible steel conduit; zinc-coated inside and outside, 
smooth inside walls, liquid-tight with factory fittings for liquid-tight installation. 
Provide bushings with bonding jumper lugs for flexible conduit in excess of 6 feet 
in length. UL 360. 

E. Plastic Conduit: Polyvinyl chloride, Schedule 40 and Schedule 80. Provide a 
separate green equipment grounding conductor. 

2.03 BOXES 
A. Outlet and Small Junction Boxes: Nominal 4 inches square for power and non- 

multi-media systems, 4-11/16 inches square for multi-media systems, 2-1/8 
inches minimum depth exclusive of plaster ring, pressed steel, galvanized for 
corrosion protection. Exposed boxes and boxes exposed to the weather shall be 
cast steel, Type FS, prime painted and finished to match adjacent architectural 
elements. 
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B. Extension Rings for Outlet Boxes: Pressed steel, zinc-coated for corrosion 
protection. 

C. Large Junction Boxes (6-inches and larger): NEMA 1 for interior, fabricated from 
NEC grade steel, galvanized, primed painted and finished to match adjacent 
architectural elements. Exterior junction boxes shall be NEMA 4, stainless steel 
#302, Hoffman, Carlon, Robroy, or pre-approved equivalent. Boxes 24-inches 
and larger shall have hinged door with a minimum of 2 stainless steel captive 
screws on the latch side of the door. 

2.04 CABINETS 
A. Fabricated from NEC grade steel with hinged door and lockable latch, galvanized 

for corrosion protection, finished to match panelboards for surface or flush 
mounting and size as shown on Drawings. Factory finished. 

B. Signal cabinets shall be equipped with 3/4-inch thick termite treated painted 
plywood backboards. 

C. All cabinets for power systems (i.e., panelboards, relay cabinets, etc.) shall be 
keyed alike. All cabinets for signal systems shall be keyed alike, but differently 
than power system cabinets. 

2.05 CONDUCTORS 
A. Solid or stranded copper, sizes according to American Wire Gauge Wire, as 

shown on Drawings and #12 AWG minimum unless otherwise indicated. Solid 
conductors only for #10 AWG and smaller. All wiring shall be color-coded. 

B. Branch Circuits: Type THWN. 

C. Luminaire Wires: Per NEC. 

D. Conductors Larger than #8 AWG: THWN or XHI-IW. 

E. Conductors for Equipment Connection: Stranded flexible type. 

2.06 WIRING DEVICES 
A. Switches: Ivory, 20A, 120/277V, non-mercury quiet type specification grade with 

nylon body. 

B. Duplex Convenience Receptacles: Ivory, 15A, 125V, nylon body, specification 
grade, grounding type, unless otherwise noted. Blue body where identified on 
the drawings. 

C. Other Receptacles: Specification grade, ratings and NEMA configurations as 
indicated. 

D. Ground Fault Circuit Interrupters: Receptacle type similar to duplex convenience 
receptacle except 20A and UL listed per UL 943 with 6 milliampere ground fault 
sensing circuit. Feed-through type with test and reset buttons. Lock-off safety 
feature. 
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E. Occupancy Sensors: UL listed, dual relay and switch, dual technology, 900 SF 
minimum coverage, 120/277V, power packs as required, adjustable sensitivity 
with manual on/auto/off selector switch. 15 feet x 15 feet minor motion rated for 
wall sensors. 

2.07 DEVICE PLATES 
A. Stainless steel (302) plate for all areas, unless otherwise indicated. 

B. For Exterior Use: Flip-open cover, high-grain non-metallic, plastic or fiberglass. 
Color to match adjacent finish. Cover shall be pad-lockable and capable of 
closing with a plug cap connected to the receptacle. Two-inch maximum 
projection from wall. 

2.08 SWITCHBOARDS 
A. NEMA PB 2, deadfront, metal-enclosed, self-supported type. Main bus shall be 

rated as indicated at 277/480 volts, 3 phase, 4 wires. Switchboard shall be UL 
listed as service entrance equipment and qualified to withstand seismic forces as 
required for the site conditions. Devices shall be totally front-accessible. Align 
sections of switchboard in front and rear. Provide switchboard in NEMA ICS 6 
Type 1 enclosure. Switchboard shall be factory-engineered and assembled, 
including protective devices and equipment indicated with necessary 
interconnections, instrumentation, and control wiring. Switchboard shall consist 
of main, auxiliary, and distribution sections. 
1. Bus Bars: Copper with silver-plated contact surfaces. Plating shall be a 

minimum of 0.0002 inch thick. Make bus connections and joints with 
hardened steel bolts. A full-capacity bus shall connection sections together. 
Locate each bus horizontally in the rear of each section behind the 
components and vertically centered. Support and brace the busses for 
50,000A rms. Provide and secure ground bus to each vertical switchboard 
section and extend ground bus to the entire length of the structure. Size 
neutral bus 100 percent of full load amperes. 

2. Main Protective Device: 
a. Individually mounted, stationary, insulated case circuit breakers 

removable from the front of the switchboard. 

b. Main Circuit Breaker: UL listed, circuit breaker with symmetrical ampere 
interrupting rating as indicated at 277/480 volts. Equip breaker with solid-
state trip device and spring-charged closing mechanism to permit rapid 
and safe closing of the breaker against fault currents within the short time 
rating of the breaker, independent of the operator's strength or effort in 
closing the handle. 

c. Programmable sensor unit to be equipped with non-removable, discrete 
step, high reliability switching plugs for precise settings. A sealable 
transparent cover shall be provided over the adjustments to prevent 
tampering. Unit to include the following adjustments and features: 
1) Long-time pickup. 

2) Long-time delay. 
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3) Short-time pickup. 

4) Short-time delay. 

5) Instantaneous pickup. 

6) 1 2t switch. 

7) Visual targets for overload and short circuit. 

d. Operating Mechanism: Provide breaker with true 2-step spring 
mechanism which allows closing in a maximum of 5 cycles. 

3. Auxiliary Sections: Provide ammeters with integral peak current demand 
indicator, voltmeter, selector switches, potential transformers, current 
transformers for each phase, and related control wiring, fuses, and 
accessories. Factory package digital metering is acceptable. 
a. Voltmeters and Ammeters: ANSI C39. 1. 

b. Potential and Current Transformers: ANSI C57.13. 

c. Instrument Control Switches: Provide rotary cam-operated type with 
positive means of indicating contact positions. Switches shall have silver-
to-silver contacts enclosed in a protective cover which can be removed to 
inspect the contacts. 

4. Distribution Sections: Provide group mounted devices arranged to allow 
removal and interchanging from the front of the switchboard with disturbing 
adjacent devices. Where indicated, "Provision for Future Breaker" or "PFB" 
shall mean to include bus, device supports, and connections. Provide 
maximum "PFB" space in each distribution section. 
a. Feeder Breakers: Manually operated, stationary, molded-case circuit 

breaker of sizes and capacity indicated. Provide instantaneous, short 
time pick-up and delay, and 1 2t switch adjustments. Manufacturer to 
provide breaker settings for review. 

b. Handles for individually-mounted devices shall be of the same design and 
method of external operation. Label handles prominently to indicate 
ampere rating, color coded for device type. Identify ON-OFF indication by 
handle position and by prominent marking. Provide engraved laminated 
nameplate for each breaker. 

5. Finish: ANSI Z55.1, ANSI 61, or ANSI 49 light gray, for exterior surfaces of 
switchboard assembly. 

6. Manufacturers: Square D, Eaton, Siemens, and General Electric Company 
shall be acceptable. 

2.09 CONTROL EQUIPMENT 
A. Time Switch: Shall be equipped with a self-starting synchronous drive motor, a 

7-day dial calibrated for 21 degrees north latitude, an electrically wound carry-
over spring mechanism providing a minimum of 10 hours of operation during 
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periods of power outages. Time switch shall be 2-pole with 120 volt timing motor 
and contact ratings as required to match lighting circuit, 60 cycles, with 40 
ampere contacts. Time switch shall be equipped with manual type bypass switch 
and shall be housed in a NEMA 1 enclosure. 

B. Lighting Contactors: 20A contacts, coil voltage to match lighting circuit voltage, 
NEMA 1 enclosure, number of poles as required. Electrically held, Square D 
Class 8903 or equivalent. 

C. Meter Socket: 13 jaw, test bypass, as approved by Hawaii Electric Light 
Company (HELCo) for CT metering, for 3-phase, 4-wire systems. 

2.10 PANELBOARDS 
A. Mounting, voltage rating, main bus capacity, breaker complement and lugs as 

specified on drawings, complete with housing, door, trim, lock and typewritten 
circuit directory. Provide copper ground bus for all panels. 

B. Panelboards should have copper bussing with bolt-on, molded case circuit 
breakers. Provide one-inch-per-pole breakers, half-size breakers not allowed. 
Circuit breaker complement short circuit ratings shall be fully rated. Use of series 
rated equipment will not be permitted. 

C. All locks shall be common-key type. Furnish 6 sets of keys to the Project 
Manager. 

D. Panel housing and entire circuit breaker complement shall be of the same 
manufacture. 

E. Distribution panelboards shall be 30 inches minimum width, with interchangeable 
trip circuit breakers and instantaneous trip adjustment. 

2.11 CIRCUIT BREAKERS AND SAFETY SWITCHES 
A. Circuit breakers, unless otherwise shown, shall be molded case, toggle 

mechanism operated, with no-fuse ambient-compensated thermal-magnetic 
overload automatic trip units for overcurrent and short-circuit protection, 
interchangeable trip units when available and contacts rated to interrupt short-
circuit currents as specified on Drawings. Non-automatic breakers shall have 
short circuit withstand ratings as specified on Drawings. Provide shunt trip and 
key interlocking accessories where indicated. Multi-pole breakers shall have 
single, common operating handle for all poles. 

B. Safety switches shall be heavy-duty grade, horsepower rated and sized as 
indicated or as to match branch circuit overcurrent device rating. 

C. Enclosures for breakers and switches to be NEMA 1, for interior locations and 
NEMA 4 for exterior locations. 

2.12 HARDWARE, SUPPORTS, BACKING, ETC. 
A. Provide all hardware, supports, backing and other accessories necessary to 

install electrical equipment. Wood materials shall be treated against termite, iron 
or steel materials shall be galvanized for corrosion protection, and non-ferrous 
materials shall be brass or bronze. 
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B. Bolts, nuts, washers, and screws used for outside shall be high quality stainless 
steel or brass. 

C. Ground Rods: Ground rods shall be copper clad steel type, 3/4-inch diameter, 
10 feet long, sectional type, and conform to UL 467. 

2.13 DUCT SEAL 
A. Pliable, non-toxic material used for application around conductors in raceway and 

in empty conduits to minimize moisture and rodent/insect infiltration. Must be 
re-enterable material allowing for removal/reapplication after initial installation. 
Non-drying, non-cracking, non-corrosive material that will not adversely affect 
raceway and conductors. Provide duct seal at all duct entries in handholes, 
apparatus, and risers to prevent water infiltration via duct system. 

2.14 DRY TRANSFORMERS 
A. General: Conform to 2016 Department of Energy Efficiency Standards. Dry 

transformers shall be totally metal enclosed ventilated 2 winding type, with six 
2-1/2 percent taps, 2-FCAN, 4-FCBN unless otherwise noted. Temperature shall 
be 150 degrees C on a 220 degree C insulation system, and the transformer 
shall be rated and labeled for 10 percent continuous overload. Oversize or 
derated transformers not acceptable. Sound ratings shall not exceed NEMA ST 
20 for nominal size indicated. Copper windings. 

B. Vibration Mounts: All transformers shall be provided with internal vibration 
isolators. Transformers rated 45 kVA and larger shall be provided with external 
double-deflection neoprene vibration isolators with 0.4 inch static deflection 
between the transformer and mounting surface. 

C. Transformer Connections: Provide flexible conduit connections to transformer 
casing for primary and secondary feeders. 

2.15 ADVANCE ELECTRONIC METER 
A. Metering: NEMA/ANSI C12.10. Provide a socket-mounted electronic 

programmable outdoor watthour meter, surface-mounted flush against the side of 
the low voltage compartment as indicated. Meter shall be either programmed at 
the factory or shall be programmed in the field. When field programming is 
performed, turn field programming device over to the Project Manager at 
completion of project. Meter shall be coordinated to system requirements. 
1. Design: Provide meter designed for use on a 3-phase, 4-wire, 480Y/277 volt 

system with 3 current transformers. Include necessary KYZ pulse initiation 
hardware for connection on the DDC (Direct Digital Control) system. Bacnet 
compatible. 

2. Coordination: Provide meter coordinated with ratios of current transformers 
and transformer secondary voltage. 

3. Class: 20. 

4. Form: 9S. 

5. Accuracy: +1-1.0 percent. 
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6. Finish: Class II. 

7. Cover: Polycarbonate and lockable to prevent tampering and unauthorized 
removal. 

8. Kilowatt-Hour Register: Five digit electronic programmable type. 

9. Demand Register: 
a. Provide solid state. 

b. Meter Reading Multiplier: Indicate multiplier on the meter face. 

c. Demand Interval Length: Shall be programmed for 15 minutes with rolling 
demand up to 6 subintervals per interval. 

10. Meter Fusing: Provide a fully enclosed pullout, deadfront type fuse block 
mounted in the secondary compartment containing one fuse per phase to 
protect the voltage input to the watt hour meter. Size fuses as recommended 
by the meter manufacturer. 

11. Socket: ANSI Cl 2.7. Provide NEMA Type 1, switchboard-mounted socket 
having automatic circuit-closing bypass and having jaws compatible with 
requirements of the meter. Cover unused hub openings with blank hut 
plates. Paint box to match the pad-mounted transformer to which the box-
mounted socket is attached. 

12. Current Transformers: IEEE C57. 13. Provide butyl-molded window type 
current transformers with 600-volt insulation, 10 kV BIL and mount on the 
low-voltage bushings. Route current transformer leads in a location as 
remote as possible from the power transformer secondary cables to permit 
current measurements to be taken with hook-on ammeters. Provide 3 current 
transformers with the following characteristics, 3 inch minimum donut hole 
size: 

kVA Sec. Volt CT Ratio RF Meter Acc. Class 

YCA, Billet 480Y / 277 400/5 1.5 0.3 thru BI .8 

YCA, B621 480Y I 277 400/5 1.5 0.3 thru Bi .8 

B. Acceptable Manufacturers: 
1. GE EPM 9000 Power Meter. 

2. Power Logic Power Meter 800. 

3. Square D PM800 Power Logic. 
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PART 3 - EXECUTION 

3.01 RACEWAYS 
A. Use conduits with approved coupling and connectors. All cuts square, using 

saw. Ream the ends. Bends made with approved tools. Reject flattened or 
crushed conduit. No running thread. Bushing and 2 locknuts at connection to 
boxes and enclosures. 

B. All raceways shall be blown and swabbed after installation to remove any water, 
then immediately sealed to prevent water and debris infiltration during 
construction. Raceways must remain sealed except when pulling conductors. If 
water is discovered during the warranty period, the Contractor shall remove 
water from raceways and associated boxes at no additional cost to the State. 

C. Exposed conduit runs to be parallel and/or perpendicular to architectural and 
structural elements. Galvanized rigid steel conduit or IMC up to 7 feet above 
finished interior floor and for all outdoor locations including the underside of 
covered walkways and crawl spaces. EMT permitted for exposed installation 
indoors above 7 feet. EMT also permitted for exposed installation throughout 
dedicated electrical rooms, except where routed up through grade slab. 

D. Electrical Metallic Tubing (EMT): Acceptable for exposed, indoor installation as 
indicated above and for all concealed indoor installations with the following 
exceptions: 
1. EMT not permitted in/under grade slab. 

2. EMT not permitted in walls that are in contact with earth. 

3. Provide factory-made transitions between rigid conduit and EMT. Use only 
compression type, concrete tight couplings. 

4. Field-paint exposed tubing with corrosion-resistant paint. 

E. Non-metallic conduits only permitted for exterior ductlines and beneath grade 
slab at building; within retaining walls in contact with earth up to the first outlet 
box or conduit coupling above the height of earth being retained; and within walls 
anchored to grade slab and not in contact with earth up to height of first outlet 
box or conduit coupling. Exposed installation of non-metallic conduit not 
permitted. 

F. Minimum conduit diameter shall be 3/4-inch trade size except that 1/2-inch 
conduit will be permitted for branch circuit (non-signal) raceways with a maximum 
of 2 current carrying conductors #10 AWG and smaller. 

G. Provide nylon pullstring of 200 pound minimum tensile strength in all empty 
conduits in excess of 15 feet in length. 

H. Conceal all raceways unless otherwise noted on the drawings. 
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Conduits crossing expansion joints shall be provided with appropriate couplings 
or flexible conduit jumpers as required to accommodate a one-inch movement 
between structural elements in all horizontal directions from the static, design 
position. 

3.02 UTILITY SYSTEMS 
A. Hawaii Electric Lighting Company (HELCo) System: 

1. Provide underground ductlines and concrete encasement per HELCo 
requirements. 

2. All handholes, ductlines, backfill and compaction, and installation shall be in 
accordance with HELCo standard drawings and practices. 

3. State shall pay all HELC0 customer service charges. 

4. Coordinate with HELCo for inspections, service point connection and details, 
and required service date. 

B. Telephone and TV/Data System: 
1. Provide an empty conduit system for telephone, TV, and data consisting of 

pullwire, conduits, cabinets, and main grounding. 

2. Provide a nylon pullstring or muletape in all empty ducts and conduits. 
Provide 12 inches of tagged slack at backboards and cabinets. 

3. Backboards shall be 3/4-inch termite treated plywood, painted with primer 
and one finish coat of fire retardant white paint. 

4. Coordinate with telephone vendor for all requirements, schedule, inspections, 
and service date with Hawaiian Telcom (HT) and Oceanic Time Warner 
Cable (O1WC). 

3.03 BOXES 
A. Plumb and securely fasten. Flush boxes - exactly flush; apply form oil so that 

stray concrete can be removed readily. Remove all debris from interior. 

B. Install boxes serving opposite sides of walls a minimum of 6 inches apart to 
minimize noise transmission. 

C. Provide 2-device plaster reducing trim ring for 4-11/16-inch by 2-1/8-inch 
minimum depth multimedia outlet boxes. Single device trim rings will not be 
acceptable. Provide outlet box covers as shown on plans for multimedia outlet 
boxes. 

D. All outlet boxes must be cleaned of debris prior to cable installation. 

3.04 CONDUCTORS 
A. Lubricants: Non-wax type, chemically neutral to insulation and sheath. 

Mechanical means for pulling to be torque-limiting type and not be used for 
#2 AWG and smaller wires. 
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B. No-solder pressure connectors or crimp connections for #8 AWG and larger 
wires. Remove all sharp points that can pierce tape. Reinsulate according to 
wire manufacturer's directions. 

C. Clean all raceways, boxes, and enclosures before pulling wires and cables. 
Form neatly in enclosures for minimum of cross-overs. 

D. Cables used for fire alarm and other electronic equipment shall be clearly and 
permanently tagged to show junction and destination. Cables shall be pulled and 
fastened securely so as to avoid sharp bends and prevent rubbing against sharp 
corners and shall be fastened to suitable hardware in a manner to prevent injury 
or physical distortion of cable. Splices, fittings, and connectors shall be indicated 
on the system layout to facilitate system servicing. 

3.05 MISCELLANEOUS DETAILS 
A. Provide necessary foundations, supports, backing, etc., for all raceways and 

equipment. Attach to wood and steel by screws or bolts. Attach to concrete by 
expansion anchors. Powder charge driven studs and anchors shall not be used. 

B. Clean all surfaces of enclosures and equipment. 

C. Close all unused knockout holes. 

3.06 PAINTING 
A. Wipe clean of dirt, oil, grease, etc., with rag and solvent, prime and finish to 

match surrounding finish. Do not paint over nameplate. Paint as specified in 
SECTION 09900 - PAINTING. 

B. All surface-mounted boxes, enclosures, exposed raceways, and signal 
backboards shall be painted to match the color of surrounding building finishes. 

C. Do Not field-paint switchboard, circuit breakers, panelboards, dry transformers, 
and safety switches. 

3.07 IDENTIFICATION 
A. All overcurrent protection devices, enclosures, and cabinets shall be provided 

with plastic plate identifying itself and its use. 
1. Identify all panelboards, switchboard breakers, self-contained breakers, and 

safety switches where not mounted on equipment. 

2. Time Switches, Contactors, Cabinets and Junction boxes 12 inches and 
larger in any dimension. (i.e. RELAY "2A", 'Time Switch") 

B. Plastic plate shall be laminated black and white, engraved 1/4-inch high lettering 
to expose black layer. Identification plates for emergency system shall be 
laminated red and white plastic plate. Plate shall be riveted to the cover and 
located directly below device handle, or top side of door. 

C. CAUTION SIGNS shall be provided as required by Ordinances and/or by OSHA. 
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3.08 TESTING 
A. Upon completion of this portion of work, and prior to its acceptance by the State, 

make all required tests and secure all required approval from agencies having 
jurisdiction. Any deficiencies found shall be rectified and work affected by such 
deficiencies shall be completely retested at Contractor's expense. Written 
notification of all proposed tests shall be provided to the Project Manager a 
minimum of 14 days prior to the date of the test. 

B. Perform an operational test after completion of the installation in the presence of 
the Project Manager, to assure proper operation of all items of work. Remove all 
grounds and shorts. Balance feeder loads. 

C. Measure resistance of grounding system at service and furnish 3 copies of 
results to the Project Manager. 

END OF SECTION 
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SECTION 16302 - ELECTRICAL SITE WORK 

PART I - GENERAL 

1.01 SUMMARY 
A. This section included, but is not limited to, the following items: 

1. Underground electrical distribution system for the new and renovated 
facilities. 

2. Underground telecommunication distribution system for the new and 
renovated facilities. 

1.02 RELATED WORK SPECIFIED IN OTHER SECTIONS 
A. SECTION 16011 - GENERAL ELECTRICAL REQUIREMENTS applies to this 

section with additions and modifications specified herein. 

1.03 APPLICABLE PUBLICATIONS 
A. The publications cited within this specification form a part of this specification to 

the extent referenced. Unless otherwise indicated, most recent edition of the 
publication with current revisions and amendments will be enforced. 

1.04 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Manufacturer's Data and Shop Drawings: 
1. Conduit. 

2. Precast handholes, including frames and covers. 

3. Warning tape. 

C. Manufacturer's Instructions: 
1. Manufacturer's directions for use of ground megger with proposed method 

indicated. 

2. Typical installation instructions for splicing. 

D. Certificates: 
1. Material and Equipment: Provide manufacturer's statement certifying that the 

product supplied meets or exceeds contract requirements. 

E. Test Reports: Submit test reports as stipulated in item entitled "FIELD TESTS" 
hereinbelow. 

PART 2- PRODUCTS 

2.01 MATERIALS AND EQUIPMENT 
A. Materials and equipment shall conform to the respective specifications and 

standards and to the specifications herein. Electrical ratings shall be as 
indicated. 
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1. Conduit: 
a. Rigid Metal Conduit: UL 6, hot-dip galvanized, threaded type. 

b. Rigid Plastic Conduit: UL 651, Schedule 40, PVC. 

2. PVC Fittings: UL 651. 

3. Tape: UL 510. Plastic insulating tape shall be capable of performing in a 
continuous temperature environment of 80 degrees C. 

4. Power Wire and Cable: 
a. Wire and cable conductor sizes are designated by American Wire Gauge 

(AWG). 

b. Conductors shall be copper. Insulated conductors shall bear the date of 
manufacture imprinted on the wire insulation with other identification. 
Wire and cable manufactured more than 6 months before delivery to the 
job site shall not be used. 

c. Provide conductor identification within each enclosure where a tap, a 
splice or a termination is made. 

d. Use No. 10 minimum sized conductors, unless otherwise noted. 

e. For underground telecommunications system cabling, see SECTION 
16710 - BUILDING TELECOMMUNICATIONS CABLING SYSTEM. 

5. Wire Conformation: Cables shall be type XHHW-2 conforming to NEMA 
WC-7 and UL 44 or type USE conforming to NEMA WC-7 and UL 854. 

6. Connector and Terminals: Wire connectors and terminals for use with copper 
conductors shall conform to UL 486A. 

7. Pullstring: 
a. Pullstring shall be plastic rope having a minimum tensile strength of 200 

pounds in each empty duct except those intended for telephone cabling. 

b. For empty ducts intended for telecommunications cabling, provide mule 
tape in conformance with telephone utility company standards. 

8. Grounding and Bonding Equipment: Shall conform to UL 467. 

9. Underground Structures: Cast-in-Place and Precast Handholes. Handholes, 
including metal frames and covers, shall be the type noted on the drawings 
and shall be constructed in accordance with the applicable details as 
indicated and required by reference utility company standard drawings. Top, 
walls, and bottom shall consist of reinforced concrete. Walls and bottom shall 
be of monolithic concrete construction. Covers shall fit the frames without 
undue play. Steel and iron shall be formed to shape and size with sharp lines 
and angles. Castings shall be free from warp and blow holes that may impair 
their strength or appearance. Exposed metal shall have a smooth finish and 
sharp lines and arises. Provide all necessary lugs, rabbets, and brackets. 
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Set pulling-in irons and other built-in items in place before depositing 
concrete. A pulling-in iron shall be installed in the wall opposite each duct line 
entrance. Cable racks, including rack arms and insulators, shall be adequate 
to accommodate the cables provided by Contractor and the respective utility 
companies. 

10. Warning Tape: Pre-printed polyethylene, 4 mil minimum thick, 3 inches 
minimum width, detectable foil backed, color-coded. For utility ductlines, 
provide per utility company standards. 

11. Duct Seal: Pliable, non-toxic material used for application around conductors 
in raceway and in empty conduits to minimize moisture and rodent/insect 
infiltration. Must be re-enterable material allowing for removal/reapplication 
after initial installation. Non-drying, non-cracking, non-corrosive material that 
will not adversely affect raceway and conductors. Provide duct seal at all duct 
entries in handholes, apparatus, and risers to prevent water infiltration via 
duct system. 

PART 3 - EXECUTION 

3.01 INSTALLATION 
A. Underground cable installation shall conform to NFPA 70 and ANSI C2. 

1. Concrete: Concrete for electrical requirements shall be at least 2500 psi 
concrete with one-inch maximum aggregate conforming to the requirements 
of DIVISION 3- CONCRETE. 

2. Earthwork: Excavation, backfilling, and pavement for repairs for electrical 
requirements shall conform to the requirements of DIVISION 2 - SITE 
CONSTRUCTION. 

3. Underground Duct with Concrete Encasement: Construct underground duct 
lines of individual conduits encased in concrete. The conduit shall be of PVC. 
The concrete encasement surrounding the bank shall be rectangular in cross-
section and shall provide at least 3 inches of concrete cover for ducts. 
Separate conduits by a minimum concrete thickness of 2 inches, except 
separate light and power conduits from control, signal, and telephone 
conduits by a minimum concrete thickness of 3 inches. 
a. Duct lines shall have a continuous slope downward toward handholes and 

away from buildings with a pitch of not less than 3 inches in 100 feet. 
Except at conduit risers, accomplish changes in direction of runs 
exceeding a total of 10 degrees, either vertical or horizontal, by long 
sweep bends having a minimum radius of curvature of 25 feet. Sweep 
bends may be made up of one or more curved or straight sections or 
combinations thereof. Manufactured bends shall have a minimum radius 
of 18 inches for use with conduits of less than 3 inches in diameter and a 
minimum radius of 36 inches for ducts of 3 inches in diameter and larger. 
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b. Separators shall be of precast concrete, high impact polystyrene, steel, or 
any combination of these. Stagger the joints of the conduits by rows and 
layers so as to provide a duct line having the maximum strength. During 
construction, protect partially completed duct lines from the entrance of 
debris such as mud, sand and dirt by means of suitable conduit plugs. As 
each section of duct line is completed from handhole to handhole, draw a 
brush through having the same diameter of the duct, and having stiff 
bristles until the conduit is clear of all particles of earth, sand, and gravel; 
then immediately install conduit plugs. 

4. Cable Pulling: Pull cables down grade with the feed-in point at the handhole 
or buildings of the highest elevation. Use flexible cable feeds to convey cables 
through the handhole opening and into the duct runs. Cable slack shall be 
accumulated at each handhole or junction box where space permits by 
training the cable around the interior to form one complete loop. Minimum 
allowable bending radii shall be maintained in forming such loops. 
a. Lubricants for assisting in the pulling of jacketed cables shall be those 

specifically recommended by the cable manufacturer. The lubricant shall 
not be deleterious to the cable sheath, jacket, or outer coverings. 

b. Cable pulling tensions shall not exceed the maximum pulling tension 
recommended by the cable manufacturer. 

c. Secondary cable runs, 600 volts and less, shall include an insulated 
copper equipment grounding conductor sized as indicated. 

d. Installation of Cables in Handholes: Do not install cables utilizing the 
shortest route, but route along those walls providing the longest route and 
the maximum spare cable lengths. Form all cables to closely parallel 
walls and not to interfere with duct entrances. In existing handholes 
where new cables are to be installed, modify the existing installation of 
cables, cable supports and grounding as required for a neat and 
workmanlike installation with all cables properly arranged and supported. 

5. Cable Terminating: Protect terminations of insulated power and lighting 
cables from accidental contact, deterioration of coverings and moisture by the 
use of terminating devices and materials. Install all terminations of insulated 
power and lighting cables and cable splices in accordance with the 
manufacturer's requirements. Make terminations using materials and 
methods as indicated or specified herein or as designated by the written 
instructions of the cable manufacturer and termination kit manufacturer. 
a. Splices for 600 Volt Class Cables: Make splices in underground systems 

only in accessible locations such as handholes, using a compression 
connector on the conductor and by insulating and waterproofing by one of 
the following methods suitable for continuous submersion in water. 
1) Provide cast-type splice insulation by means of molded casting 

process employing a thermosetting epoxy resin insulating material and 
apply by a gravity poured method or by a pressure injected method. 
The component materials of the resin insulation shall be in a 
packaged form ready for convenient mixing without removing from the 
package. Do not allow the cables to be removed until after the 
splicing material has completely set. 
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2) Gravity poured method shall employ materials and equipment 
contained in an approved commercial splicing kit which includes a 
mold suitable for cables to be spliced. When the mold is in place 
around the joined conductors, prepare the resin mix and pour into the 
mold. Do not allow cables to be moved until after the splicing 
materials have completely set. 

3) Heat Shrinkable method shall employ materials and equipment 
contained in an approved commercial splicing kit. 

6. Grounding: 
a. Non-current carrying metallic parts associated with electrical equipment 

shall have a maximum resistance to solid "earth" ground not exceeding 
the following values: 
1) Grounds in handholes 	 10 ohms 

2) Grounded secondary distribution 
system neutral and non-current 
carrying metal parts associated with 
distribution systems and grounds not 
otherwise covered 	 25 ohms 

When work in addition to that indicated or specified is directed in order to 
obtain the specified ground resistance, the provisions of the contract 
covering "Changes" shall apply. 

b. Grounding electrodes shall be cone pointed driven ground rods driven full 
depth less 6 inches, installed when indicated to provide an earth ground of 
the value before stated for the particular equipment being grounded. 

c. Make grounding connections which are buried or otherwise normally 
inaccessible, and excepting specifically those connections for which 
access for periodic testing is required by exothermite type process. Make 
thermit welds strictly in accordance with the weld manufacturer's written 
recommendations. Welds which have "puffed up" or which show convex 
surfaces indicating improper cleaning are not acceptable. No mechanical 
connector is required at thermit weldments. 

d. In lieu of an exothermic type process, a compression ground grid 
connector of a type which uses hydraulic compression tool to provide the 
correct circumferential pressure may be used. Tools and dies shall be as 
recommended by the manufacturer. An embossing die code or other 
standard method shall provide visible indication that a connector has been 
adequately compressed on the ground wire. 

e. Grounding conductors shall be bare soft-drawn copper wire No. 6 AWG 
minimum unless otherwise indicated or specified. 

7. Provide all empty conduits with a plastic pullstring or mule tape. Leave 48 
inches of spare at each end of the pull. 
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3.02 UNDERGROUND FEEDER IDENTIFICATION 
A. Cables shall be labeled at both ends and in handholes in the following format: 

X-Y-POWER where "X" represents the source building, "Y" represents the 
destination building and "POWER" represents Power cable. 

3.03 FIELD TESTS 
A. Distribution Conductors 600 Volt Class: Test all 600 volt class conductors #1/0 

AWG and larger to verify that no short circuits or accidental grounds exist. Make 
tests using an instrument which applies a voltage of approximately 500 volts to 
provide a direct reading in resistance. 

B. Ground Rods: Test ground rods for ground resistance value before any wire is 
connected. Use a portable ground testing megger to test each ground or group 
of grounds. The instrument shall be equipped with a meter reading directly in 
ohms or fractions thereof to indicate the ground value of the ground electrode 
under test. Provide one copy of the megger manufacturer's directions for use of 
the ground megger indicating the method to be used. 

C. Test Report: Provide 3 copies of each test report to the Project Manager. 
1. 600 volt cables (identify each cable and test result). 

2. Grounding Electrodes and Systems (identify electrodes and systems, each 
test). 

END OF SECTION 
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SECTION 16510 - INTERIOR LIGHTING 

PART I - GENERAL 

1.01 SUMMARY 
A. Furnish all labor, equipment and materials required to provide a complete lighting 

system. 

1.02 RELATED WORK SPECIFIED IN OTHER SECTIONS 
A. SECTION 16011 - GENERAL ELECTRICAL REQUIREMENTS, applies to this 

section, with the additions and modifications specified herein. 

1.03 APPLICABLE PUBLICATIONS 
A. The publications listed within this specification form a part of this specification to 

the extent referenced. The publications are referred to in the text by the basic 
designation only. Unless otherwise indicated, most recent edition of publication 
with current revisions and amendments will be enforced. 

1.04 DESCRIPTION OF WORK 
A. The work includes providing luminaires, time switches, contactors, and battery-

powered units and systems for interior use, including luminaires and accessories 
mounted on the exterior surfaces of buildings. Materials not normally furnished 
by manufacturers of these devices are specified in SECTION 16100- INTERIOR 
ELECTRICAL WORK. 

1.05 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Data and shop drawings shall employ the terminology, classifications, and 
methods prescribed by the IES Lighting Handbook, as applicable, for the lighting 
system specified. 
1. Manufacturer's Data: 

a. Luminaires, including lamps and ballasts. 

b. Photocell sensors. 

2. Shop Drawings: Luminaire wiring diagrams. 

PART 2- PRODUCTS 

2.01 FLUORESCENT LUMINAIRES 
A. UL 1570 except luminaires for damp and wet locations shall conform to UL 57. 

1. Fluorescent Lamps: Provide the number, type, and wattage indicated, 
enhanced T8, 3000 lumens for 48 inches lamps. 

2. Fluorescent Ballasts: 
a. Ballasts shall be UL listed, CBM and ETL certified, Class "P", high power 

factor (90 percent minimum) type with sound rating "A" or better. 

YOUTH CHALLENGE ACADEMY (YCA) 
BUILDING 621 RENOVATION - PHASE 2 	 Interior Lighting 
KEAUKAHA MILITARY RESERVATION, HILO, HAWAII 	 16510-1 



b. Ballasts shall be rated for the voltage of the circuit to which it is 
connected. 

c. Ballasts shall meet all applicable ANSI and IEEE standards regarding 
harmonic distortion and surge protection. 

d. Ballasts shall comply with all applicable state and federal efficiency 
standards. 

e. Ballasts for T-8 shall be of the program start, electronic type conforming 
to the following: 
1) Operate lamps at a frequency of 20 kHz or higher with no detectable 

flicker. 

2) Ballast manufacturers shall have been producing electronic ballasts 
for more than 10 years with a low failure rate. 

3) Ballasts shall comply with FCC and NEMA limits governing 
electromagnetic and radio frequency interference and shall not 
interfere with operation of other electrical equipment. 

4) Ballasts shall not be affected by lamp failure and shall yield lamp 
industry standard lamp life. 

5) Lamp current crest factor shall not exceed 1.6. Ballast factor shall be 
0.88 minimum. 

6) Ballasts shall operate as a parallel circuit and allow remaining lamp(s) 
to maintain full output if companion lamp(s) fail. 

7) Electronic ballasts manufactured by General Electric, Advance, and 
Sylvania only are acceptable. No other substitutions will be allowed. 

3. Open-Tube Fluorescent Luminaires: Provide with spring-loaded telescoping 
sockets or lamp retainers (2 per lamp). 

2.02 HIGH-INTENSITY-DISCHARGE (HID) LUMINAIRES 
A. UL 1572, except luminaires for damp and wet locations shall conform to UL 57. 

1. HID Lamps: Provide the number, type, and wattage indicated. 

2. HID Ballasts: UL 1029 and ANSI C82.4 and shall be constant wattage 
autotransformer (CWA) or regulator, high power factor type, unless 
otherwise indicated. Ballasts shall be designed to operate on the voltage 
system to which they are connected. Single-lamp ballasts shall have a 
minimum starting temperature of minus 30 degrees C. Ballasts shall be 
designed for installation in a normal ambient temperature of 40 degrees C. 
Ballasts shall be constructed so that open circuit operation will not reduce 
the average life. Low Pressure Sodium (LPS) ballasts shall have a solid-
state igniter/starter with an average life in the pulsing mode of 10,000 hours 
at an igniter/starter case temperature of 90 degrees C. Average life is 
defined as the time after which 50 percent will have failed and 50 percent 
will have survived under normal conditions. 
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2.03 SUSPENDED LUMINAIRES 
A. Provide hangers capable of supporting twice the combined weight of the 

adjoining luminaires. Provide with swivel hangers to ensure a plumb installation. 
Hangers shall be zinc-plated steel with swivel-ball tapped for the conduit size 
indicated. Hangers shall allow luminaires to swing within an angle of 45 degrees. 
Single-unit suspended fluorescent luminaires shall have twin-stem hangers. 
Multiple-unit or continuous row fluorescent luminaires shall have a tubing or stem 
for wiring at one point and a tubing or rod suspension provided for each unit 
length of chassis, including one at each end. Rods shall be a minimum 3/8-inch 
diameter. 

2.04 EXIT SIGNS 
A. UL 924, NFPA 70, and NFPA 101. Exit signs shall be LED type as indicated, 

with sealed maintenance-free batteries and test button. 

2.05 EMERGENCY LIGHTING EQUIPMENT 
A. UL 924, NFPA 70, and NFPA 101. Provide lamps in wattage indicated. 

1. Each system shall consist of an automatic power failure device, cover-
mounted test switch and pilot light, and fully automatic solid-state charger in a 
self-contained power pack. Charger shall be either trickle, float, constant 
current or constant potential type, or a combination of these. Battery shall be 
sealed gel electrolyte type with capacity as required to supply power to 
lamps. Battery shall operate unattended and require no maintenance for a 
period of not less than 5 years. 

PART 3 - EXECUTION 

3.01 INSTALLATION 
A. Set luminaires plumb, square, and level with ceiling and walls, in alignment with 

adjacent luminaires, and secure in accordance with manufacturers' directions 
and approved shop drawings. The installation shall meet with the requirements 
of NFPA 70. Mounting heights specified or indicated shall be to bottom of 
luminaire for ceiling-mounted luminaires and to center of luminaire for wall-
mounted luminaires. Obtain approval of the exact mounting for each luminaire 
on the job before installation is commenced and, where applicable, after 
coordinating with the type, style, and pattern of the ceiling being installed. Do not 
support fixtures by ceiling acoustical panels. Where luminaires of sizes less than 
the ceiling grid are indicated to be centered in the acoustical panel, support such 
luminaires independently or with at least one 3/4-inch metal channel spanning, 
and secured to, the ceiling tees. Provide rods or wires for luminaire support 
under this section of the specifications. Rods or wires shall conform to the 
requirements of DIVISION 9 - FINISHES. 

3.02 GROUNDING 
A. Ground noncurrent-carrying parts of equipment as specified in SECTION 16100 - 

INTERIOR ELECTRICAL WORK. Where the copper grounding conductor is 
connected to a metal other than copper, provide specially treated or lined 
connectors suitable for this purpose. 
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3.03 FIELD TESTS 
A. Operating Test: Upon completion of the installation, conduct an operating test to 

show that the equipment operates in accordance with the requirements of this 
section. 

B. Emergency Lighting Test: Disconnect power to battery operated emergency 
lighting for a minimum of 90 minutes. Lamp shall remain lit for the duration or 
until the battery is disconnected. 

END OF SECTION 
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SECTION 16620 - ENGINE GENERATOR SET 

PART I - GENERAL 

1.01 SUMMARY 
A. Provide engine generator set, with all necessary accessories, for the standby 

power distribution system. 

1.02 RELATED WORK 
A. SECTION 16011 - GENERAL ELECTRICAL REQUIREMENTS applies to this 

section with additions and modifications specified herein. 

B. SECTION 16650- AUTOMATIC TRANSFER SWITCH applies to this section 
with additions and modifications specified herein. 

1.03 APPLICABLE PUBLICATIONS 
A. The publications cited within this specification form a part of this specification to 

the extent referenced. Unless otherwise indicated, most recent edition of the 
publication with current revisions and amendments will be enforced. 

1.04 INTENT 
A. This specification describes the equipment required. It does not coverall phases 

of manufacture or assembly. The Contractor shall assume the responsibility for 
providing well-integrated units of high quality. 

B. General Requirements: Equipment, materials, installation, and workmanship 
shall be in accordance with the required and advisory provisions of NEPA. 
Materials not normally furnished by the manufacturer of the equipment shall be 
provided in accordance with other sections of DIVISION 16 - ELECTRICAL 
unless otherwise noted. 

1.05 STANDARDS AND CODES 
A. The equipment covered by this specification shall be designed, tested and 

assembled in accordance with the applicable standards of ANSI, IEEE and 
NEMA, as minimum requirements for all items. 

B. The equipment shall comply with NEC, OSHA and all pertinent Federal, State 
and Local Codes, regulations and ordinances, including UL approval if required. 

1.06 EQUIPMENT DATA 
A. The Contractor shall provide complete specifications of all equipment he 

proposes to provide, including fuel consumption data, outline drawings showing 
approximate dimensions, weights and complete performance data. 

B. A complete physical and technical description of the excitation system regulation 
system, cooling system, etc. shall be provided. 

C. A statement is required that the equipment to be furnished will be in accordance 
with this specification. Any exceptions to it must be listed in detail. 
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1.07 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Contractor shall submit for review such drawings as may be required, including 
the following: 
1. Equipment List. 

2. General Arrangements and mounting details, including location and size of all 
connections and foundation requirement. 

3. Drawings and/or catalog cuts showing complete layouts, details, dimensions 
and installation instructions of sets and accessories, including lubrication-oil 
cooler, radiator, silencer exhaust, turbo-charger, storage tank, weatherproof 
sound attenuated enclosure, etc. 

4. Fuel tank catalog cuts with dimensions. 

5. Schematic and wiring diagrams of all power, control, filtering, monitoring, 
metering and any other circuit. 

6. Outlines, front view, sections of control panel, and main circuit breaker 
cabinet. 

7. Battery, chargers, and connection diagrams. 

8. Muffler and flexible exhaust fitting. 

9. Factory sound test results and manufacturer certification to demonstrate 
compliance with sound pressure requirement. 

10. Manufacturer-certified test logs and test results of rated load tests at rated 
power factor. 

11. Certification of compliance with EPA emission specifications. 

12. Vibration isolation system. 

C. Terminal block and lug numbers for all external connections shall be same as 
shown on the elementary diagrams and shall be identified in a manner to 
distinguish them from internal interconnecting points. 

D. Shop drawings shall be submitted for review to the Project Manager. Drawings 
shall have sufficient information so that they may be considered for approval 
without reference to detail drawings. No shop drawings will be considered for 
approval which, in the opinion of the Project Manager, is contingent upon 
approval of other features for approval if such features are not incorporated into 
the shop drawings. If changes or corrections are necessary, resubmit the 
corrected shop drawings using the same procedures as the original submission. 
It is understood that the approval of the Contractor's shop drawings, whether 
general or detailed, is a general approval relating only to their sufficiency and 
compliance with the intention of the design and shall not excuse or constitute an 
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acceptance of errors, discrepancies, or omissions, or waiver of detailed 
requirements. 

E. Operating Instructions: Submit operating instructions as stipulated in item 
entitled "OPERATING INSTRUCTIONS" hereinbelow. 

F. Warranty: Submit warranty as stipulated in item entitled "WARRANTY" 
hereinbelow. 

G. Maintenance Service Contract: Submit maintenance service contract as 
stipulated in item entitled "MAINTENANCE SERVICE CONTRACT" hereinbelow. 

1.08 OPERATING INSTRUCTIONS 
A. Six sets of instruction books shall be submitted by the Contractor at his earliest 

convenience after approval of shop drawings but not later than 7 days before 
shipment of the equipment. The instruction book shall include the following: 
1. Operating instructions and maintenance procedures for all components. 

2. Recommended spare parts list containing information of components, 
manufacturer's name and catalog number and price. 

3. Approved and certified shop drawings. 

4. Certified test report. 

B. Four sets of instruction books shall accompany the equipment and 2 sets shall 
be submitted to the Project Manager. 

1.09 MATERIAL 
A. All materials and parts comprising the units herein specified shall be new and 

unused, of current manufacture, and of the highest grade, free from all defects or 
imperfections affecting performance. Workmanship shall be of the highest grade, 
in accordance with modern practice. 

B. The unit shall be the product of a firm regularly engaged in the manufacture of 
engines and generators and shall meet the requirements of the specifications set 
forth herein. It must be of a standard model in regular production at the 
manufacturer's place of business. 

1.10 PARTS AND SERVICE 
A. The diesel electric generator set shall be such that it can be properly maintained 

and serviced without the necessity of the User carrying expensive part stocks, or 
being subjected to the inconvenience of long periods of interrupted services due 
to lack of available parts. 

B. The vendor shall specify nearest location of permanent parts depots on Oahu or 
Hawaii Island from which the parts may be obtained in necessary quantities at 
any time during the day or night. The engine supplier shall have complete parts 
and service facilities on Oahu or Hawaii Island. 
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1.11 RESPONSIBILITY FOR ERRORS 
A. The Contractor alone shall be responsible for all errors of fabrication and for the 

correct fitting of the system that must be jointed in the field. 

B. The Contractor shall be responsible for defects in equipment and devices 
provided, but not manufactured by him. The exposed finish and other features of 
such equipment and devices, which are an integral part of the equipment built, 
shall match in all respects for all such corrective work. 

1.12 WARRANTY 
A. The Contractor shall warranty all equipment, which he provides, for a period of 

one year from the date of successfully completed final acceptance testing of the 
engine-generator system. 

B. The Contractor shall promptly correct any deficiencies in the equipment provided 
which occur during the warranty period at the site at no additional cost. This 
shall include all costs for material and labor for all such corrective work. 

1.13 MAINTENANCE SERVICE CONTRACT 
A. The Contractor shall provide extended testing and maintenance services for the 

engine generator system for a period of one year from the date of final project 
acceptance. 

B. The Contractor shall include all material, equipment, travel expenses, and labor 
costs for performing maintenance work in his Bid. 

PART 2 - PRODUCTS 

2.01 ENGINE-GENERATOR SET 
A. The engine-generator system shall be complete factory assembled, installed, 

wired, tested, conforming with the National Electrical Code - particularly Sections 
700 and 701. 

B. Engine shall be capable of starting as fully diesel engine fuel at any condition 
within the temperature range specified below. The engine shall accelerate to 
rated speed and accept full load within 10 seconds maximum. 

C. Critical Speeds: Complete engine-generator set shall be free of critical speeds of 
either a major or minor order which would endanger or impair satisfactory 
operation of the sets. 

D. The engine generator system shall be EPA-certified and CARB emissions 
certified for non-road mobile applications. 

E. Engine shall be IBC seismic-certified. 

F. Rating: 
1. Each engine-generator set shall be capable of producing the indicated 

kilowatts of standby power at 0.8 lagging power factor of 3-phase, the 
208/120 service voltage, 60 Hertz AC without adverse effects when operating 
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at 1800 rpm under any ambient conditions from 0 degrees F to 120 degrees 
F at sea level. 

2. Engine shall have a useful shaft output (all accessory power subtracted) of 
not less than 100 percent of the generator input requirement (output/certified 
efficiency) based on its cataloged and certified maximum horsepower, 
whichever is less. 

3. Rating of the generator set shall be based on operating of the set at rated 
generator RPM when equipped with all necessary operating accessories 
such as air cleaners, radiator pumps, radiator fans, lubricating oil pump, 
jacket water pump, governor, AC generator and exciter. 

G. Performance: 
1. Frequency: Upon completion or removal of full-rated load in one step, set 

shall recover to stabilized speed within 12 seconds after full rated load is 
applied in on step and the frequency shall vary by not more than 15 percent 
(9 Hertz). Under steady-state conditions, the maximum frequency minus the 
minimum frequency shall not exceed 0.25 hertz. 

2. Voltage: Under steady-state conditions, the voltage regulation shall not 
exceed 0.25 percent for any load between no load and full load, at any 
constant ambient temperature between minus 20 degrees F and 120 degrees 
F. Upon completion of full-rated load in one step, the voltage shall vary by not 
more than 25 percent and shall recover to within the steady-state modulation 
band within 12 seconds. 

3. Load Characteristics: The generator set shall be capable of supporting non-
linear loads and uninteruptible power supplies connected to the emergency 
power bus. Maximum subtransient reactance of the generator set shall be 
16.07 percent. 

H. Control Characteristics: 
1. Engine-generator set shall be capable of manual or automatic operation. The 

engine control circuits shall be designed for 12 volts DC. Selector switch 
(manual-off-auto) shall be provided for the system. 

2. Manual Operation: Placing of the selector switch of set from the "OFF" to the 
"MANUAL" position shall cause the set to start and accelerate to governed 
speed. Upon reaching rated speed, the main breaker will close and the set 
shall be capable of accepting full-rated load. Moving the selector switch of 
the set to the "OFF" position shall cause the starting circuits to open, the set 
to shut down with the main breaker open. 

3. Automatic Operation: With the selector switches in the "AUTO" position, set 
shall start upon the removal of electrical continuity between a pair of electrical 
contacts provided for that purpose. The set shall be actuated through such 
contacts and will have load transferred to it by an automatic transfer control 
switching scheme. Upon re-energization of the normal source, load will be 
removed from the set by the automatic transfer control switching scheme. 
Engine shall be stopped automatically after a 5-minute cool-down unloaded 
running time. 
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4. Operation of the engine-generator set for manual testing shall be as follows: 
a. The engine shall be started manually by means of the operation selector 

switch on its control panel to "manual" position. 

b. When testing manually, building load shall be used. 

c. When the test is finished, the load shall be removed from the set and 
shutting down the engine manually. 

2.02 MALFUNCTION AND ALARM 
A. Engine: Running of the engine-generator set shall be protected by the following 

malfunction circuitry: 
1. Crank Failure: In the "AUTOMATIC" mode, the engine shall be required to 

make 4 cranking attempts of 10 seconds duration, with a 10-second reset 
period and 30-second time delay between cranking attempts. After 4 
unsuccessful cranking attempts, the cranking circuit of the malfunctioning 
engine shall automatically open, the engine shall shut down, a malfunction 
warning light on its control panel shall go on and an audible alarm shall 
sound. A reset button shall be provided to permit further cranking attempts. 

2. Overspeed: Should the engine, for any reason, reach a speed one percent or 
more above the governed speed, the set shall shut down by means 
independent of the governor, the main circuit breaker shall be tripped, and 
the warning light shall illuminate as stipulated in subparagraph entitled "Crank 
Failure" above. An audible alarm shall also be sounded. 

3. Low Oil Pressure: Should the lube oil pressure of the engine fall below a 
preset limit, the same actions shall occur. 

4. High Cooling-Water Temperature: Should the jacket water temperature of 
engine rise above preset double limits, the following shall occur. As the water 
temperature rises above the first limit, an audible alarm shall be sounded. A 
temperature rise above the second limit shall result in the shutdown of the 
set. 

2.03 STARTING SYSTEM 
A. Engine-cranking motor shall be powered by a 12-volt, heavy duty, lead acid 

storage battery having sufficient capacity to crank the engine at constant firing 
speed in minimum room temperature of 0 degrees F for a minimum of 4 cranking 
attempts. Batteries shall have an ampere-hour capacity (to a terminal voltage of 
0.65 volts per cell) as recommended by the engine manufacturer, each battery 
shall give 100 percent of rated capacity after 200 cycles of charge and discharge, 
or shall have a minimum nominal ampere hour capacity of 100 at 10 hour rate 
whichever is higher. 

B. The battery set shall be provided with all intercell connections and connecting 
cables to the charger and generator. 

C. Battery installation shall include a battery rack and a 10-ampere (minimum) 
battery charger of the automatic solid-state dual-rate type, with magnetic 
amplifier control from a Zener voltage reference for operation on 120-volt, single 
phase AC. Charger shall have automatic high-charging-rate switch and 24-hour 
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timer for automatic return to float charging, DC voltmeter, DC ammeter, pilot 
lights for high-rate and float-charging indication and fused AC and DC circuit 
protection. The charger shall have a DC cranking circuit disconnect relay. 

D. Battery Alarms: Battery installation shall have self-contained alarms for AC 
power failure, low DC voltage and no charge. 

E. The starting pinion shall disengage automatically when engine starts. Glow 
plugs shall be provided if required. 

2.04 CONTROL PANELS 
A. Local Control Panel: The local control panel shall be provided in a generator set 

mounted enclosure with continuous hinged door and lock. Use of analog or 
digital metering acceptable. Control panel shall contain, but not be limited to the 
following: 
1. Voltmeter, 2 percent accuracy. 

2. Ammeter, 2 percent accuracy. 

3. Am mete rNoltmeter phase selector switch. 

4. Frequency meter. 

5. Starting controls. 

6. Main circuit breaker, molded case. NEMA 1 enclosure. 

7. Voltage level adjustment rheostat. 

8. Engine oil pressure gauge and fuel pressure gauge. 

9. Engine water temperature gauge and lube-oil temperature gauge. 

10. Engine speed adjust (governor reset). 

11. Three position function switch marked "manual", "off/reset" and "Auto". 

12. Running time meter. 

13. Low fuel level alarm. 

14. Fuel tank leak alarm. 

15. Emergency stop (fuel shut-off) pushbutton. 

2.05 GENERATOR 
A. Generator shall be a rotating-field, 3-phase, 4-wire synchronous machine with 

the indicated standby rated with 25 KW rating noted on Drawings, at 0.8 lagging 
power factor, with 208/1 20 volts wye connected, 4-wire system, 60 hertz AC, 
when operating at 1800 rpm, and shall be of the single ball-bearing drip-proof, 
self-ventilated, protected type. The generator insulation system shall be totally 
encapsulated with Class "H" insulation. Temperature rise shall not exceed 
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NEMA standard. Generator shall be coupled to the engine flywheel through a 
flexible steel disc. Engine and generator combination shall be mounted on a 
common structural steel base. Generator shall produce a minimum of 65 SKVA 
at 30 percent dip based on NEMA MG-1 standard. 

B. The exciter shall be of the brushless type, using a rotating rectifier bridge circuit. 
Brushes commutators or slip rings will not be permitted. The rectifying unit shall 
be mounted on the generator rotor shaft and shall supply the field excitation 
current for the generator. The exciter shall have a capacity to provide field 
current for the generator at 125 percent of rated capacity and shall be capable of 
carrying, without injury, momentary loads of 150 percent of its rated current. 

C. The voltage regulator shall be housed in its own compartment and shall be of the 
transistorized type (volts per hertz) using silicon-controlled rectifiers and Zener 
reference diodes. Rectifier shall be protected against shorting of power rectifiers. 
The voltage regulating rheostat shall not be on the regulator housing but shall be 
mounted on the generator control panel herein specified and wired to the voltage 
regulator. The voltage regulator shall be epoxy encapsulated for protection 
against vibration and atmospheric deterioration. 

D. Generator Characteristics: 
1. Voltage adjustment range - 5 percent of rated voltage. 

2. Telephone influence factor (TIF) - 30 (1960) weighting. 

3. Radio and TV interference - negligible. 

E. Acceptable Manufacturers: Generac, Olympian, Cummins, or approved 
equivalent. 

2.06 ENGINE 
A. Engine shall be single-acting, diesel engine with no fewer than 4 cylinders. It 

shall have a 4 stroke cycle and shall be water-cooled. It may be either vertical in 
line or V configuration, but shall have trunk pistons. It may be turbo-super-
charged. Engine shall be EPA Stationary Emergency Certified. 
1. The crankshaft shall be of forced steel, statically and dynamically balanced. 

B. Pistons shall be aluminum alloy with cast-iron top ring bands and chrome-faced 
rings. 

C. Valve train shall employ replaceable valve seat inserts, alloy steel valves and 
cast-iron guides. 

D. The flywheel, ring gear and flywheel housing shall be of the appropriate SAE 
construction and shall be designed of fulfill the specified speed regulation and 
performance requirements. 

E. Turbo-super-charger for engine (if used) shall be driven by engine exhaust gas 
and shall have the turbine and blower wheels on a shaft with ball bearings and 
grease fittings. Turbo-super-charger shall be easily removable. 
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F. Governor: Engine shall have isochronous (solid state) speed-sensing governor. 
The governor shall be capable of maintaining a constant speed within plus or 
minus 1/4 percent of rated frequency under a steady-state conditions (including 
no load) and shall have a transient response tie of not more than one second to 
restore to steady-state conditions from the application of 100 percent load. The 
governor and accessories shall be made by Woodward Governor Company. 

G. A flanged outlet shall be provided at engine for exhaust system. 

H. The engine shall be provided with all flexible connections of the size, length, and 
type recommended by the engine manufacturer. Connections shall be provided 
by fuel intake, fuel return, cooling water outlet, cooling water inlet, radiator, and 
exhaust. 

I. Maximum sound level of engine generator (with in-frame radiator) shall not 
exceed 85 dBA at 23 feet distance. Maximum exhaust sound level of engine 
generator shall not exceed 85 dBA at 23 feet distance. 

J. Acceptable Manufacturers: Caterpillar, Cummins, or approved equivalent. 

2.07 FUEL SYSTEM 
A. Fuel system shall include piping, lift pump, fuel filter, and fuel shut-off solenoid 

valve. 

B. Provide a 70 gallon minimum, dual wall, subbase fuel tank, with fill and vent 
provisions, UL listed, factory-finished steel enclosure. 

2.08 COOLING SYSTEM 
A. Engine shall be furnished with a cooling system having sufficient capacity for 

cooling the engine when it is delivering full-rated load in an ambient temperature 
not to exceed 120 degrees F. Jacket heater not required. 

B. Pumps: Engine shall be equipped with an engine-driven, centrifugal- type pump 
for circulating water through the engine jacket, cylinder heads and radiator. 

C. Control: Engine shall be provided with thermostatic bypass valve placed in the 
jacket water outlet between the engine and the cooling source. This valve shall 
maintain the jacket water temperature as recommended by the engine 
manufacturer, under all load conditions. 

D. Radiator: Engine shall be provided with a skid base mounted radiator, with fan 
guard and core guard, of a type and capacity as recommended by the engine 
manufacturer. Provide flexible duct sections to connect radiator exhaust air to 
sheet metal ductwork. Radiator shall be sized to limit temperature rise inside 
generator room to less than 13 degrees F at total external static pressure of 0.5 
inch (water gauge). 

E. Anti-Freeze: The engine cooling system shall be filled with solution of 50 percent 
ethylene glycol. 
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2.09 LUBRICATION 
A. Engine shall have a forced-feed lubrication system. The lube oil system shall 

include a sump of not less than 2 gallons capacity, a dipstick and a drain, the 
sump vent shall not require external plumbing. 

B. The lube-oil pump shall be of the gear-type, engine-driven, and shall supply oil 
under pressure to main bearings, crank-pin bearings, pistons, piston pins, timing 
gears, camshaft bearings and valve rocker mechanism, and all other internal 
moving contact surfaces of metal. 

C. The lubrication system shall be an integral part of the engine- reduction 
assembly, shall be air-cooled, or water cooled, but shall require no external 
plumbing or radiators. 

D. Effective lubricating oil filters shall be provided and so located and connected 
that lubricating oil is continuously filtered and cleaned. Filter shall be accessible, 
easily removed and cleaned and shall be equipped with a spring-loaded bypass 
valve as an insurance against stoppage of lubricating oil circulation in the event 
the filter becomes clogged. 

E. Engine shall have a suitable lubrication oil cooler, either air- cooled or water-
cooled to ensure proper performance and engine life. The submission for 
approval shall state size and capacity of the lube oil cooler as well as the inlet 
and outlet temperature. 

2.10 EXHAUST SYSTEM 
A. Critical Grade silencer with integral EPA certified catalyst for emissions, carbon 

steel with insulation for indoor application. Provide suitable silencer to meet back 
pressure of exhaust piping installed in field. 

B. Provided with: 
1. Expansion joints (flexible exhaust pipe) with its associated flanges. 

2. Drain plugs. 

C. Verification of the ability to meet emission specifications shall be made available 
from the engine manufacturer. 

D. Manufacturers: Caterpillar, Generac, or approved equal. 

2.11 SAFETY CONTROLS, GAUGES, AND ALARMS 
A. The engine shall be equipped with automatic safety controls which will shut down 

the engine in the event of low lubrication oil pressure, high water temperature, 
overcranking and overspeed. 

B. The engine shall be equipped with an automatic safety control which shall 
actuate a visible alarm in the event of approached low oil pressure, high water 
temperature, and overspeed with dry contacts for remote alarms wired to 
terminal strips. 

YOUTH CHALLENGE ACADEMY (YCA) 
BUILDING 621 RENOVATION - PHASE 2 	 Engine Generator Set 
KEAUKAHA MILITARY RESERVATION, HILO, HAWAII 	 16620- 10 



C. The engine shall be equipped with the following panel-mounted gauges: Jacket 
water temperature, lubricating oil pressure, fuel pressure, and tachometer, etc. 

2.12 PAINT 
A. The manufacturer's standard practice of (2 coats) priming and painting shall be 

used. All equipment shall be free from rust, scale, manufacturing residue and 
foreign material prior to painting. Interior finishing shall be ANSI standard light 
grey. Exterior finishing shall be ANSI standard dark grey. 

2.13 SUPPORTS AND MISCELLANEOUS 
A. The complete assembled engine-generator set will be field installed on a 

concrete equipment pad. Anchor bolts and templates for the assembly shall be 
furnished by the vendor 2 weeks after drawing approval. The generator set shall 
be placed on the concrete equipment pad at the project site prior to the 
Contractor erecting drywalls. Disassembly of generator, engine, skid base, and 
radiator will be permitted to facilitate installation. 

B. The isolation system shall reduce the vibration transmitted to the adjacent floor 
slab by 95 percent or better. The manufacturer shall certify that the vibration 
isolation system will reduce the vibration to the limits specified. Minimum of 4 
vibration isolators to be provided. 

2.14 SOUND ATTENUATED ENCLOSURE 
A. The fully weatherproof and sound attenuated enclosure shall provide minimum 

sound attenuation of 68 dBA at 23 feet. The enclosure shall be painted white 
with a black base and lifting arch. 

B. Enclosure construction shall incorporate the following features: 
1. NEC gauge sheet copper-free aluminum components pretreated with zinc 

phosphate prior to polyester powder coating at 200 degrees C (392 degrees 
F). 

2. Black stainless steel padlockable latches. 

3. Zinc die cast hinges/grab handles. 

4. Rooftop maintenance access doors for fluids access. 

5. Side doors for genset compartment access. 

6. Front panel for air discharge box access. 

7. Lube oil and cooling water drains piped to exterior of the enclosure. 

8. Cooling fan and battery charging alternator fully guarded. 

9. Battery reachable only through lockable access doors. 

10. Lifting points on baseframe. 
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PART 3 - EXECUTION 

3.01 START-UP SERVICE 
A. Contractor shall include in his bid the service of vendor's system/service 

engineer who fully understands the entire assembly/integration of the system, to 
assist in final piping/wiring checkout and to perform load and operational tests. 

3.02 CHECK OUT AND ACCEPTANCE TESTING 
A. The equipment included in this specification shall be tested and assembled in 

accordance with the rules of the ANSI, IEEE, and NEMA when applicable. Tests 
shall simulate typical operating conditions with room doors in closed position. 

B. An on-site test hereby specified, for the generator set and associated subsystem 
shall be conducted in the presence of the Project Manager or his representative. 
Written notice shall be given to Project Manager at least 2 weeks in advance of 
testing. 

C. Certified test log of engine-generator set showing the following data taken at and 
within specified parameters and 0.8 P.F. load. A unity power factor shall be 
permitted for on-site generator testing, provided that rated load tests at the rated 
power factor have been performed by the manufacturer prior to shipment. 
1. 100 percent of nameplate rated kW at rated power factor continuously for 2 

hours, 50 percent load for 4 hours. 

2. Four repetitive 5-minute cycles of one-step application and removal of full 
load. 

3. Voltage and frequency readings taken during test to be permanently recorded 
by chart recorded or light beam oscillograph of sufficient response and 
resolution to verify generator output characteristics specified. 

4. Time lag from normal power failure to operation at rated voltage and 
frequency with no load and 100 percent load. 

5. Half Hourly Log: Fuel consumption and water and exhaust gas temperatures. 

6. Statement indicating accessories and auxiliaries used, ambient temperature, 
elevation and location. 

D. A complete operational test shall be made including generator, fuel system, 
cooling system, protection and alarming system, etc. All interlocks and protective 
features shall be checked out. 

E. If the system fails to meet the tests specified, then any additional tests required 
shall be made at no expense to the State. 

F. Base fuel tanks shall be completely filled, at the Contractor's cost, upon 
completion of all on-site testing. 
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3.03 EXTENDED OPERATIONAL TESTING AND MAINTENANCE SERVICE 
A. Extended maintenance service work shall be provided by the Contractor for a 

one year period from project acceptance. All materials, equipment, and labor to 
perform the prescribed maintenance shall be included in the Bid. 

B. The Contractor shall include in his bid the service of the vendor's authorized field 
service engineer and/or mechanic to provide quarterly and one-year 
maintenance interval work as outlined below. Service work performed shall 
include the listed items in addition to any recommended work identified in the 
operations and maintenance manual for the equipment. 

C. Quarterly Service Requirements: 
1. Before Starting the Engine: 

a. Perform all "Weekly Before Starting the Engine Maintenance" procedures 
per Operations and Maintenance Manual first. 

b. Walk-Around Inspection: Inspect engine, radiator and generator for 
debris, loose or broken fittings, hoses or wires and guards. Repair as 
necessary. 

c. Cooling System: Check coolant level. Maintain level within 1/2 inch to 
bottom of filler neck or proper level on sight gauge (if equipped). Replace 
coolant element (if equipped) or add liquid coolant conditioner. 

d. Fuel System: Drain water and sediment from tank. Change fuel filters. 

e. Air Cleaner Element: Inspect and clean or replace element. 

f. Governor: Check and maintain oil level (if required). 

g. Engine Crankcase: Check oil level. Maintain oil level between the ADD 
and FULL marks on the "Engine Stopped" side of the dipstick. 

h. Crankcase Breather: Clean. 

i. Linkages: Check and adjust all linkages, if necessary. Lubricate all 
linkage fittings with MPGM grease. 

j. Engine Protective Devices: Check; test for proper operation. 

k. Batteries: Clean top of batteries. Check electrolyte level (unless 
maintenance free). Check for loose connections. 

I. Engine: Wipe down; clean as needed. 

m. Generator: Check for moisture, dust, oils, greases and debris on main 
stator windings, exciter and PMG. Clean as needed. Check generator 
windings with megohmmeter and record readings for reference. 

n. Generator Bearing: Inspect generator bearing and bracket. Lubricate 
generator bearing. 
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2. With Engine Running: 
a. Perform all "Weekly with Engine Running Maintenance" procedures per 

Operation and Maintenance Manual first. 

b. Start the Engine: Operate the engine and check all gauges, oil pressure, 
fuel pressure, rpm (frequency), generated voltage and engine jacket 
water temperature, for correct readings. 

c. Engine Crankcase: Check the oil level. Maintain the oil level between 
the ADD and FULL marks on the "Engine Running" side of the dipstick. 

d. Generator Louvers: Check for proper operation (able to open and close 
freely). 

e. Generator Air Inlet Filter (If Equipped): If differential pressure exceeds 
0.6 inches of water, stop the engine and clean the elements by soaking in 
hot water with detergent. Rinse with clear water. Recharge the elements 
with a thin layer of lightweight machine oil (WD-40 or equivalent). 

f. Engine Mounts: Inspect for proper installation and loose fasteners. 
Check for proper torque. 

g. Leaks and Noises: Check for leaks and unusual noises. NOTE: Engine 
must be stopped before making necessary repairs. 

3. After Stopping the Engine: 
a. Perform all "Weekly After Stopping the Engine Maintenance" procedures 

per Operation and Maintenance Manual first. 

b. Walk-Around Inspection: Repair or adjust. Make repairs or adjustments 
to the engine and generator set as necessary. Report any malfunction 
and make necessary repairs. 

c. Scheduled Oil Sampling (SOS): Obtain sample for analysis. 

d. Generator Air Inlet Filter (If Equipped): Remove the filter elements and 
soak in hot water with detergent until clean. Rinse with clear water. 
Recharge the elements with a thin layer of lightweight machine oil (WD-
40 or equivalent). 

e. Battery Charger: Record charging amperage and volting readings. 

f. Automatic Switches (If Equipped): Check that all switches are in proper 
position for automatic start. 

g. Base fuel tank shall be completely filled, at the Contractor's cost, upon 
completion of quarterly maintenance procedures. 

D. One-Year Service Requirements: 
1. Before Starting the Engine: 

a. Perform all Quarterly Maintenance Procedures described above. 
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b. Valve Lash: Check, adjust if necessary. Refer to the engine Service 
Manual for proper procedure and settings. 

2. With Engine Running: 
a. Perform all Quarterly Maintenance Procedures described above. 

b. Load Test: Load the engine to minimum of 30 percent of rated load using 
building load. Operate at this level for minimum of 2 hours. After 
approximately one hour, record the readings of all gauges: oil pressure, 
fuel pressure, oil level rpm (frequency), generated voltage, service meter 
and engine jacket water temperature. 

3. After Stopping the Engine: 
a. Perform all Quarterly Maintenance Procedures described above. 

b. Engine Oil and Filter(s): Change oil. Replace filter(s), cut old filter open 
and inspect for foreign material. 

3.04 TRAINING COURSE 
A. The Contractor shall conduct an on-site training course for operating staff and 

maintenance personnel as designated by the Project Manager. 

B. The training period shall consist of a total of 8 hours of normal working time. 

C. The initial training sessions shall be 4 hours in duration and shall start after the 
system is functionally completed but prior to final acceptance tests. 

D. The remaining 4 hours of instructional time shall be scheduled at the discretion of 
the State within one year of initial operation and acceptance of the equipment. 

F. Training shall concentrate on operation, maintenance, and troubleshooting 
procedures of the installed system. 

END OF SECTION 
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SECTION 16650 - AUTOMATIC TRANSFER SWITCH 

PART I - GENERAL 

1.01 SUMMARY 
A. Provide automatic transfer switches for standby power distribution system. 

1.02 RELATED WORK 
A. SECTION 16011 - GENERAL ELECTRICAL REQUIREMENTS applies to this 

Section with additions and modifications as specified herein. 

B. SECTION 16100 - INTERIOR ELECTRICAL WORK applies to this Section with 
additions and modifications as specified herein. 

C. SECTION 16620 - ENGINE GENERATOR SET applies to this Section with 
additions and modifications as specified herein. 

D. This specification describes the equipment required. It does not cover all phases 
of manufacture, assembly, or installation. 

1.03 STANDARDS AND CODES 
A. The equipment covered by this specification shall be designed, tested and 

assembled in accordance with the applicable standards of ASTM, ANSI, IEEE 
and NEMA, as minimum requirements for all items. 

B. The equipment shall comply with NEC, OSHA and all pertinent Federal and Local 
Codes, regulations and ordinances, including UL approval. 

1.04 EQUIPMENT DATA 
A. The Contractor shall provide complete product specifications of all equipment he 

proposes to provide, including outline drawings showing approximate 
dimensions, weights and complete performance data. 

B. A statement is required that the equipment to be furnished will be in accordance 
with this specification. Any exceptions to it must be listed in detail. 

1.05 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Contractor shall submit for review such drawings as may be required, including 
the following: 
1. System configuration with single-line/three-line diagram showing all 

components, detailed layouts of all metering, alarm and mimic panels. 

2. Front elevation, sections showing equipment and buswork, relays, fuses, etc. 
and cable lug quantities, sizes and location, and any information required for 
complete identification and location. 

3. Floor plan showing materials, sizes, anchoring, location of power and control 
conduit entries above and below. 
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4. Performance characteristics including time-current curves for all overcurrent 
protective devices such as fuses, overload relays, etc. 

5. Schematic and wiring diagrams of all power, control, monitoring, metering 
and any other circuits. 

6. Wiring diagrams showing interconnections among automatic transfer switch, 
utility power, generator, etc. 

C. Terminal block and lug numbers for all external connections shall be the same as 
shown on the elementary diagrams and shall be identified in a manner to 
distinguish them from internal interconnecting points. 

D. Shop drawings shall be submitted for review to the Project Manager. Drawings 
shall have sufficient information so that they may be considered for approval 
without reference to detail drawings. No shop drawings will be considered for 
approval which cover features, the approval of which in the opinion of the Project 
Manager is contingent upon approval of other features for which the Contractor 
has not submitted drawings for approval. If changes or corrections are 
necessary, Contractor shall resubmit the corrected drawings using the same 
procedures as the original submission. It is understood that the approval of the 
Contractor's shop drawings, whether general or detailed, is a general approval 
relating only to their sufficiency and compliance with the intention of the design 
and shall not excuse or constitute a waiver of detailed requirements. 

E. Operating Instructions: Submit operating instructions as stipulated in item 
entitled "OPERATING INSTRUCTIONS" hereinbelow. 

F. Warranty: Submit warranty as stipulated in item entitled "WARRANTY" 
hereinbelow. 

G. Maintenance Service Contract: Submit maintenance service contract as 
stipulated in item entitled "MAINTENANCE SERVICE CONTRACT" hereinbelow. 

1.06 OPERATING INSTRUCTIONS 
A. Six sets of instruction books shall be submitted by the Contractor at his earliest 

convenience after approval of shop drawings but not later than 7 days before 
shipment of the equipment. The instruction book shall include the following: 
1. Operating instructions and maintenance procedures for all components. 

2. Recommended spare parts list containing information of components, 
manufacturer's name and catalog number. 

3. Approved and certified shop drawings. 

4. Certified test report. 

B. Four sets of instruction books shall accompany the equipment and 2 sets shall 
be submitted to the Project Manager. 
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1.07 PROTECTION 
A. All material, equipment and component parts shall be adequately protected to 

prevent corrosion or entry of foreign mailer during shipment, during storage in an 
unheated indoor dusty atmosphere and damage during shipment. The 
Contractor shall make good at his own expense, all damage due to improper 
preparation and/or storage of equipment and component parts. 

1.08 PACKING IDENTIFICATION 
A. All packing crates containing equipment and cartons containing related 

components shall be visibly stenciled, clearly identifying their contents. 

1.09 RESPONSIBILITY FOR ERRORS 
A. The Contractor alone shall be responsible for all errors of fabrication and for the 

correct fitting of the system that must be jointed in the field. 

B. The Contractor shall be responsible for defects in equipment and devices 
furnished, but not manufactured by him. The exposed finish and other features 
of such equipment and devices, which are an integral part of the equipment built 
and furnished by equipment manufacturer, shall match in all respects. 

1.10 WARRANTY 
A. The Contractor shall warranty all equipment which he furnishes for a period of 

one year from the date of successfully completed final acceptance testing of the 
standby power system, including generator equipment. 

B. The Contractor shall promptly correct any deficiencies in the equipment he 
furnished which occur during the warranty period at the site at no additional cost 
to the State. This shall include all costs for material and labor. 

1.11 MAINTENANCE SERVICE CONTRACT 
A. The Contractor shall provide extended testing and maintenance services for the 

automatic transfer switch for a period of one year from the date of final project 
acceptance. 

B. The Contractor shall include all material, equipment and labor costs for 
performing maintenance work in his Bid. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS AND MATERIALS 
A. The switches and all major items of auxiliary equipment shall be manufactured in 

the U.S. by manufacturers currently engaged in the production of such 
equipment. The unit shall be factory assembled, and tested by the manufacturer 
and shipped to the job site by his authorized dealer having a parts and service 
facility in the area. Automatic Switch Company (ASCO) 940 Series, Russelectric, 
or pre-approved equivalent. 

B. All materials, equipment, and parts comprising the units specified herein, shall be 
new and unused, of current manufacture and of highest grade. 
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C. All automatic transfer switches (ATS) in the project shall be the product of one 
manufacturer and be completely factory assembled and tested as a single unit. 
ATS shall be mounted in a front accessible enclosure only. The interconnections 
shall be bussed or cabled by the manufacturer so that the Contractor will be 
required to make only the power connections to complete the installation. The 
enclosure shall be ASA61 Gray baked on enamel. 

D. Manufacturer shall have a locally based certified technician. 

2.02 RATING 
A. The automatic transfer switches shall be rated for continuous duty at the 

indicated amperes, 3-poles, for normal and emergency source of the 120/208 
volts, 3-phase, 4-wire, 60 Hertz with withstand current rating of 35,000 amperes 
rms. 

2.03 AUTOMATIC TRANSFER SWITCHES 
A. The ATS shall detect a power failure automatically and trigger controls to start an 

engine generator set. When generator reaches proper voltage and frequency, 
the switch then transfers loads from normal power to generator. When the 
normal source is ready to supply power again, the ATS senses it and retransfers 
the load back to the normal source and triggers the control to shut down the 
engine generator. Open transition switching. 

B. ATS shall include, but is not limited to the following features: 
1. Selective normal switch with LCD readout mounted on enclosure door to 

select either source to be considered as the normal. 

2. Mechanically held, electrically operated. 

3. Single solenoid operating mechanism. 

4. Contacts shall be readily accessible for easy inspection and maintenance. 

5. Silver-plated copper bus. 

6. In-phase controls for transfer and retransfer. 

7. One second time delay on transfer. 

8. Adjustable time delay (0-30 minutes) on re-transfer, preset at 5 minutes. 

9. Auxiliary contacts (N.C. & N.O.) For engine start, gold plated, rated 10 
amperes, 48 volts DC. 

10. Close differential relays and transfer control relay to measure normal source 
voltage. Set to drop out at 83-85 percent, pick-up at 92-95 percent 
frequency. 

11. Emergency source voltage and frequency sensing relay, set to pickup at 90 
percent voltage, 95 percent frequency. 
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12. Test switch to simulate power failure. 

13. Unload running time relay for emergency generator cool-down, adjustable 
from 0-5 minutes, factory set at 5 minutes. 

14. Auxiliary contacts of normal and emergency position for remote indication 
and control interfaces with other systems. Provide 2 contacts per position. 

PART 3 - EXECUTION 

3.01 INSTALLATION 
A. Installation shall conform to the requirements of the NEC, UL and manufacturer's 

recommendations. 

3.02 TESTS 
A. The equipment included in this specification shall be tested and assembled in 

accordance with the rules of the ANSI, IEEE, and NEMA when applicable. 

B. An operational test for the equipment shall be conducted in presence of the 
Project Manager or his designated representative. Written notice shall be given 
to purchaser at least 2 weeks in advance of testing. 

C. If a unit fails to meet the tests specified, then any additional tests required shall 
be made at no additional cost to the State. 

3.03 TRAINING COURSE 
A. The Contractor shall conduct an on-site training course for operating staff and 

maintenance personnel as designated by the State. 

B. The training period shall consist of a total of 4 hours of normal working time. 

C. The initial training sessions shall be 2 hours in duration and shall start after the 
system is functionally completed but prior to final acceptance tests. 

D. The remaining 2 hours of instruction time shall be scheduled at the discretion of 
the State within one year of initial operation and acceptance of the equipment. 

E. Training shall concentrate on operation, maintenance, and troubleshooting 
procedures of the installed system. 

END OF SECTION 
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SECTION 16710 - BUILDING TELECOMMUNICATIONS CABLING SYSTEM 

PART I - GENERAL 

1.01 SUMMARY 
A. Work in this section includes the structured cabling system for the 

telecommunication systems which shall be provided for this project. Work 
includes, but is not limited to, the passive cabling infrastructure, pathways and 
spaces to support the building telecommunication systems specified herein. 

1.02 APPLICABLE PUBLICATIONS 
A. The publications cited within this specification form a part of this specification to 

the extent referenced. Unless otherwise indicated, most recent edition of the 
publication with current revisions and amendments will be enforced. 

1.03 DEFINITIONS 
A. Apparatus: Generally used herein to include the inter-building cable system, 

station wiring, cable racks, wiring and equipment frames, cross connect 
equipment and wiring adapters, information outlets and faceplates, designation 
strips, materials, supplies or whatsoever that may be purchased, together with 
the usual appropriate fittings, attachments, appurtenances, and appliances 
required for the intended operation. 

B. Work Specification: The technical specification describing the Scope of Work, 
including the engineering, furnishing, delivery, installation and testing of the 
telecommunication wiring system. 

C. Intra-Building Wiring System: A wiring system, which includes necessary 
apparatus, providing communications within a building. 

D. Inter-Building Wiring System: A wiring system, which includes necessary 
apparatus, providing communications between more than one building. 

E. Backbone Distribution System: The part of the premise distribution system that 
provides connection between equipment rooms, telecommunication rooms, 
telecommunication enclosures, and telecommunication entrance facilities. 

F. Horizontal Distribution System: The part of the premise distribution system that 
provides connection between the horizontal cross connect point within the 
equipment and/or telecommunications room and the work area. 

1.04 SYSTEM DESCRIPTIONS 
A. Telecommunications structured cabling system will be utilized to support voice 

(telephone) and data connections within the new facility. No requirement for 
CATV services has been identified at this time, however inter-building pathways 
will be provided to facilitate future extension of CATV services to the facility by 
the CATV utility service provider. The structured cabling system shall consist of 
entrance facilities for utility services, telecommunication rooms, inter-building 
wiring system, as well as horizontal distribution system to support the new 
facility. Materials not normally furnished by manufacturers of these devices are 
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specified in SECTION 16100 - INTERIOR ELECTRICAL WORK and SECTION 
16302 - ELECTRICAL SITE WORK. 

B. In addition, project will provide empty pathways with pullstring to facilitate the 
future installation of CCTV system equipment, cabling and devices by others. 
CCTV system equipment, cabling and devices are to be provided by others 
outside the scope of this construction contract. 

1.05 SUBMITTALS 
A. Submit in accordance with SECTION 01330 - SUBMITTAL PROCEDURES. 

B. Telecommunications Shop Drawings: 
1. Telecommunications System Drawings and Diagrams. 

2. Telecommunications Floorplans/Space Drawings. 

3. Telecommunications Details. 

C. Manufacturer's Data: 
1. Telecommunications Cabling and Connectors. 

2. Termination Equipment, including patch panels and termination blocks. 

3. Telecommunication Outlets, including outlet box, faceplates, and 
connectors/jacks. 

4. Telecommunications Backboard. 

5. Telecommunications Grounding Busbar. 

6. Telecommunications Cable Runways. 

7. Telecommunications Equipment Cabinets. 

D. Qualifications: Telecommunications Contractor 

E. Test Reports: Telecommunication system cabling test reports. 

F. Record Documentation. 

G. Labeling: Telecommunications system infrastructure administration/identification 
labeling scheme. 

H. Warranty: Submit warranty as stipulated in item entitled "WARRANTY" 
hereinbelow. 

1.06 MANUFACTURER'S STANDARD OF QUALITY 
A. It is the intent of these specifications and applicable drawings to identify the 

essential requirements related to the telecommunications wiring system and the 
quality of materials, construction, design, and overall workmanship. All 
manufacturers shall meet these minimum requirements. 
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B. All products referenced in this section may be substituted with a product of the 
same or better operating specifications if substitution is submitted and approved 
in accordance with the requirements of the Special Provisions. Contractor shall 
list all apparatus or materials substitutions, and provide sufficient product 
information or specifications, to illustrate product is equivalent to those specified 
herein. 

C. Products from Other Manufacturers: The products of other manufacturers that 
meet or exceed the material, construction, and standard of quality specified 
hereinafter shall be submitted for approval in accordance with the substitution 
request requirements set forth in DIVISION 1 - GENERAL REQUIREMENTS and 
the requirements below: 
1. Manufacturers requesting substitution approval shall submit evidence of at 

least two (2) years experience manufacturing the type of products covered in 
this specification. Catalogs and technical data identifying conformance to the 
specifications shall be submitted for substitution approval. 

2. The acceptance of any other manufacturer's product shall not relieve the 
Contractor of his responsibility for providing a complete and functioning voice 
and data wiring system. 

1.07 QUALITY ASSURANCE 
A. Brand names, manufacturer's names and catalog numbers indicate a standard of 

design and quality required. Acceptable manufacturers for telecommunication 
apparatus include Belden, BerkTek, Ortronics, Blonder Tongue, Corning, 
CommScope/Systimax, Leviton, Pass & Seymour, Siemon, Suttle, and TE 
Connectivity. All apparatus supplied shall bear the name of the approved 
manufacturer of its nameplates. Substitute materials may be used if pre-qualified 
prior to bidding by the Project Manager. 

B. Cabling, equipment, and hardware manufactures shall have a minimum of three 
(3) years experience in the manufacturing, assembly, and factory testing of 
components which comply with ANSI/TIA/EIA-568-C. 1, ANS IITINEIA-568-C.2, 
and ANSIITIAIEIA-568-C.3. 

C. Preparation of shop drawings and submittals shall be done under the supervision 
of a BICSI Registered Communications Distribution Designer (RCDD). 

D. All Contractor personnel shall be fully trained and qualified to perform tasks 
associated with the installation, termination and testing of UTP and fiber optic 
cable including but not limited to fusion splicing, fiber optic connector termination 
and the proper operation of cabling test devices. 

E. Supervisors and installers assigned to the installation of this system or any of its 
components shall be BICSI Registered Cabling Installers, Technician Level. In 
lieu of BISCI certification, supervisors and installers assigned to the installation of 
this system or any of its components shall have a minimum of three (3) years 
experience in the installation of the specified copper and fiber optic cable and 
components. They shall have factory or factory approved certification indicating 
that they are qualified to install and test the provided products. Submit 
documentation for a minimum of three (3) and a maximum of five (5) successful 
system installations provided that are equivalent in system size and in 
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construction complexity to the telecommunication system proposed for this 
project. Include specific experience in installing and testing telecommunication 
systems and provide names and locations of at least two project installations 
successfully completed using optical fiber and copper telecommunication cabling 
systems. Contractor shall submit a list of personnel qualified to perform such 
activities for bid evaluation. 

1.08 SHOP DRAWINGS 
A. Contractor shall provide RCDD approved shop drawings in accordance with 

ANSI/TINEIA-606-B. As a minimum, the Contractor shall provide the following 
drawings: 
1. Ti - Building Floorplans with Building Area/Serving Zone Boundaries and 

Entrance Facilities: Drawing shall indicate the location of the entrance 
facilities, telecommunication spaces, serving zones, vertical backbone 
distribution diagrams, access points, pathways, grounding system and other 
systems that need to be viewed from the complete building perspective. 

2. T2 - Serving Zones I Building Area Drawings - Drop Locations and Cable 
Identification (ID's): Enlarged plan showing building area or serving zone. 
These drawings show drop locations, telecommunication spaces, access 
points and detail call outs for common telecommunication equipment rooms 
and other congested areas. 

3. T3 - Telecommunication Space Drawings: Detailed layout of 
Telecommunication Spaces: Provide telecommunication space drawings 
which as a minimum include telecommunications room plan views, pathway 
layouts (cable tray, racks, equipment cabinets, etc.), mechanical/electrical 
utility support layout, rack/cabinet elevations, and backboard elevations. 
Drawings shall show layout of applicable equipment including incoming cable 
connector blocks, space for building protectors, outgoing cable connector 
blocks, patch panels, equipment spaces, and cabinet/racks. Drawings shall 
also include a complete list of equipment and material, equipment 
rack/cabinet details, proposed layout and anchorage of equipment and 
appurtenances, and equipment relationship to other parts of work including 
clearance for maintenance and operation. 

4. T4 - Typical Detail Drawings: Detailed drawings of symbols and typical 
details for faceplate labeling/identification, faceplate types, faceplate 
population installation procedures, detail racking and raceways. 

1.09 RECORD DOCUMENTATION 
A. In addition to the standard close out documentation, Contractor shall provide T5 

drawings including documentation on installed cables and termination hardware 
in accordance with ANSIJTIAIEIA-606-B. T5 drawings shall include schedules to 
show information for cutovers and cable plant management, patch panel layouts 
and cover plate assignments, cross-connect information and connecting terminal 
layout as a minimum. Provide hard copy documentation for the following T5 
drawings as a minimum: 
i. Cables: A record of installed cables shall be provided in accordance with 

ANSI/TIA/EIA-606-B. The cable records shall include only the required data 
fields in accordance with ANSIJTIA/EIA-606-B. Included manufacture date of 
cable with submittal. 
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2. Termination Hardware: A record of installed patch panels, cross-connect 
points, distribution frames, terminating block arrangements and type, and 
outlets shall be provided in accordance with ANSIrIIA/EIA-606-B. 
Documentation shall include the required data fields, as a minimum, in 
accordance with ANS IITIA/EIA-606-B. 

1.10 WARRANTY 
A. General Warranty: Special warranty specified in this Article shall not deprive The 

State of other rights The State may have under other provisions of the Contract 
Documents and shall be in addition to, and run concurrent with, other warranties 
made by Contractor under requirements of the Contract Documents. 

B. Contractor shall warrant the installation and provide an application/manufacturer's 
warranty in addition to the standard Installation, Workmanship, and Equipment 
Warranty. 
1. Application/Manufacturer's Warranty: Contractor shall provide an 

Application/Manufacturer's warranty to the State. This warranty guarantees 
that any application up to 1Gbps will run on this wiring system for a period of 
at least 20 years. As an example, Commscope (Systimax Solutions) offers 
the SYSTIMAX product's exclusive SYSTIMAX 20-year product and 
applications warranty. Contractor shall register the installation with the 
manufacturer to secure such extended warranties and assurances. 

2. Installation Warranty: Contractor shall warrant to the State that the 
installation, workmanship, equipment, and/or material to be furnished herein 
shall be new and free from defects in material and workmanship for a period 
of no less than two (2) years from the date of project acceptance; and will be 
of the kind and quality designated or described herein and shall perform in 
the manner set forth in the Contract. At time of acceptance, Contractor shall 
guarantee that the State shall be in sole ownership and title to all materials 
and equipment, which shall be free of any encumbrance or claims imposed 
by a third party. 

C. If it appears within two years from the date of project acceptance, and/or title 
passage that the installation, workmanship, equipment and/or material furnished 
hereunder does not meet the warranties specified above and the State notifies 
the Contractor promptly, the Contractor shall thereupon correct any defect, 
including non-conformance with the Contract, without delay and expense to the 
State. 

D. If Contractor is obliged to correct defects as specified above, the warranty period 
for the repaired or replacement part shall be warranted for the remaining 
warranty term, as determined by the original date of acceptance. 

E. The State shall also be entitled to all Manufacturer's warranties and guarantees 
associated with the apparatus or materials provided by the Contractor. 

F. The Surety shall not be held liable beyond 2 years from the project acceptance 
date. 
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PART 2 - PRODUCTS 

2.01 COMPONENTS 
A. UL or third party certified. Provide a complete system of the telecommunications 

cabling and pathway components using a hierarchical star topology and support 
structures, pathways and spaces complete with conduits, cable trays, pull wires, 
terminal boxes, outlets, cables, junction boxes, and backboards. Fixed cables 
and pathway systems for telecommunication systems shall be UL listed or third 
party independent testing laboratory certified, and shall comply with NFPA 70. 

2.02 PATHWAYS (BACKBONE AND HORIZONTAL) 
A. ANSI/TIA-569-C and Addenda. Interior pathways shall consist of conduit 

distribution system as specified in SECTION 16100 - INTERIOR ELECTRICAL 
WORK. Exterior (inter-building) pathways shall consist of underground ductllnes 
and handholes as specified in SECTION 16302 - ELECTRICAL SITE WORK. 
Provide grounding and bonding as required by the National Electrical Code (NFPA 
70) and ANSI/TIA-607-B. 

B. Work Area Pathways: Provide minimum one (1) 1"C between each information 
outlet location and the nearest comm distribution junction box or comm room as 
indicated. Comply with the National Electrical Code (NFPA 70) and ANSI/TIA-
569-C and Addenda. 

C. Cable Runways. UL Listed. Tubular steel cable runway with flat black powder 
coat finish. Runway shall be ladder type with 1 1/2-inch stringer height with 
welded rungs. Stringer side rail shall conform to the minimum chemical and 
mechanical properties of ASTM A513 Grade 1008 steel. Cable runway rungs 
shall be constructed of ASTM Al 011 SS Grade 33 structural steel. Each rung 
shall be 1/2-inch by 1-inch steel c-channel shape with radiused edges. Runway 
shall be sized as noted on the drawings. Cable runways shall be supported at 
no more than 5-ft on center. Cable runways only used in telecommunications 
rooms. 

D. Interior Innerduct: UL 2024. Innerduct for interior installations shall be thin wall 
corrugated Polyvinyl chloride (PVC), riser or plenum rated in accordance with 
NFPA 70, sized as noted, 0.035" minimum wall thickness, orange, integral 
pullstring/mule tape. Carlon Riser-Gard, Carlon Plenum-Gard or approved 
equivalent. 

E. Exterior Innerduct: Multi-cell textile fabric innerduct for use within exterior 
distribution ducts. Maxcell or approved equivalent. 

2.03 TELECOMMUNICATIONS CABLING INFRASTRUCTURE 
A. Cabling shall be UL listed for the application and shall comply with ANSI/TIA/EIA-

568-C1, ANSIJTINEIA-568-C.2, ANSIiTIA/EIA-568-C.3 and NFPA 70. Provide a 
labeling system for cabling as required by ANSIITINEIA-606-B and UL 969. 
Cabling manufactured more than 12 months prior to date of installation shall not 
be used. 
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B. Backbone Cabling: 
1. Inter-Building (Exterior) Backbone Optical Fiber Cabling: ANSI/TIA/EIA-

492AAAB, ANS l/TIA/EIA-492CAAA, ANS IITIA/EIA-568-C. 3, UL 1666, and 
NFPA 70. Ultraviolet (UV) resistant, flame-retardant outer cable jacket shall 
be imprinted with the fiber count, fiber type, and aggregate length at regular 
intervals not to exceed 40-inches. The cable cordage jacket, fiber, unit, and 
group color shall be in accordance with ANSIITIA/EIA-598-C. Cables shall 
utilize gel-free waterblocking technology and be suitable for installation within 
exterior underground duct applications and in wet locations. 
a. Single mode optical fiber, 8/125-micron outdoor rated, gel-free, loose-

tube fiber optic cable with a nonconductive optical fiber plenum (OFNP) or 
a nonconductive optical fiber riser (OFNR) rating in accordance with 
NFPA 70. Type OFNP cable may be substituted for type OFNR cables. 

b. Multi-mode optical fiber, OM3 laser optimized 50/125-micron, outdoor 
rated, gel-free, loose-tube fiber optic cable with a nonconductive optical 
fiber plenum (OFNP) or a nonconductive optical fiber riser (OFNR) rating 
in accordance with NFPA 70. Type OFNP cable may be substituted for 
type OFNR cables. Multi-mode fiber shall conform to 0M3 cable 
transmission performance parameters identified within ANSIITIA-568-C.3. 

2. Intra-Building Backbone Optical Fiber Cabling: ANSI/TIA/EIA-492AAAB, 
ANSIrrIA/EIA-492CAAA, ANSIrrIA/EIA-568-C.3, UL 1666, NFPA 70. 
Ultraviolet (UV) resistant, flame-retardant outer cable jacket shall be 
imprinted with the fiber count, fiber type, and aggregate length at regular 
intervals not to exceed 40-inches. The cable cordage jacket, fiber, unit, and 
group color shall be in accordance with ANSIITIA/EIA-598-C. When installed 
on exterior or underground, cables shall utilize gel-free waterblocking 
technology and be suitable for installation within exterior underground duct 
applications and in wet locations. 
a. Single mode optical fiber, 8/125-micron, tight-buffered fiber optic cable 

with a nonconductive optical fiber plenum (OFNP) or a nonconductive 
optical fiber riser (OFNR) rating in accordance with NFPA 70. Type 
OFNP cable may be substituted for type OFNR cables. 

b. Multi-mode optical fiber, 0M3 laser optimized 50/125-micron, tight-
buffered fiber optic cable with a nonconductive optical fiber plenum 
(OFNP) or a nonconductive optical fiber riser (OFNR) rating in 
accordance with NFPA 70. Type OFNP cable may be substituted for type 
OFNR cables. Multi-mode fiber shall conform to OM3 cable transmission 
performance parameters identified within ANSI/TIA-568-C.3. 

3. Inter-Building (Exterior) Telephone Backbone/Riser Cabling: Solid copper 
conductors, covered with an extruded solid insulating compound. Insulated 
conductors shall be twisted into pairs which are then stranded or oscillated to 
form cylindrical core. Cable shall be completed by the application of a 
suitable core wrapping material, a corrugated copper or plastic coated 
aluminum shield, and an overall extruded jacket. Telecommunications 
contractor shall verify distances and between any required splice points prior 
to ordering cable in specific cut lengths. Provide filled cable meeting the 
requirements of ICEA S-99-689 and RUS 1755.390 and be suitable for 
installation within exterior underground duct applications and in wet locations. 
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C. Horizontal Cabling: 
1. Horizontal Voice/Data Cabling: Comply with NFPA 70, NEMA WC 63.1, 

ICEA S-90-661 and performance characteristics in ANSIITIA/EIA-568-C.1. 
Horizontal UTP cabling shall not exceed 295-feet of cabling distance between 
the horizontal cross-connect point and the communications outlet at work 
area. Horizontal CATV cabling shall not exceed 200-feet of cabling distance 
between CATV backboard and the CATV outlets. 
a. Horizontal UTP Voice Copper: ANSIJTINEIA-568-C.2, NFPA 70, UTP 

(unshielded twisted pair), 100-ohm. Provide four each individually twisted 
pair, minimum 24 AWG conductors, Category-6, plenum (CMP) rated with 
a green PVC jacket. 

b. Horizontal UTP Data Copper: ANSIITIA/EIA-568-C.2, NFPA 70, UTP 
(unshielded twisted pair), 100-ohm. Provide four each individually twisted 
pair, minimum 24 AWG conductors, Category-6, plenum (CMP) rated with 
a blue PVC jacket. 

2.04 TELECOMMUNICATIONS OUTLET BOXES 
A. As specified in SECTION 16100 - INTERIOR ELECTRICAL WORK and as 

clarified herein. Standard type 4 11/16-inches square by 2 1/8-inches deep with 
reducer ring. Do not provide reducer ring for surface mounted outlet boxes. 
Mount flush in finished walls at height specified for outlet receptacles. Depth of 
boxes shall be large enough to allow manufacturers' recommended conductor 
bend radii. 

2.05 TELECOMMUNICATIONS OUTLET/CONNECTOR ASSEMBLIES 
A. Outlet/Connector UTP Copper: Outlet/connectors shall comply with FCC Part 

68.5, ANSIfrIAIEIA-568-C. 1, and ANS IJTIA/EIA-568-C. 2. 
1. Telephone/Data outlet/connectors shall be UL1863 listed, non-keyed, 8-pin 

modular, constructed of high impact rated thermoplastic housing and shall be 
third party verified and shall comply with ANSIJTIA/EIA-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 T568A. UTP 
outlet/connectors shall comply with ANSIITINEIA-568-C.2 for 200 mating 
cycles. Provide green outlet/connector for voice positions and blue 
outlet/connector for data positions. 

B. Cover Plates: Telecommunications cover plates shall comply with UL 514C, 
ANSIITIA'EIA-568-C. 1, ANSI/TIAIEIA-568-C.2, and ANSI/TIA/EIA-568-C.3; flush 
design constructed of 430 stainless or brass material as indicated. Stenciled 
lettering for voice and data circuits shall be provided using thermal ink transfer 
process. 

C. Optical Fiber Connectors: EIAITIA-455-21-A. Optical fiber connectors shall be 
duplex SC, epoxyless crimp style compatible with fiber optic cable to which it will 
be terminated. The connectors shall utilize a zirconia ceramic ferrule. The 
connectors shall provide a maximum attenuation of 0.3 dB © 1300 nm with less 
than a 0.2 dB change after 500 mating cycles. 
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D. 110 Connector Blocks: Provide insulation displacement connector (IDC) Type 
110 for Category 5e and higher systems. Provide blocks for the number of 
horizontal and backbone cables terminated on the block plus 25 percent spare. 
Terminal blocks shall meet or exceed the requirements for the cable provided. 

E. UTP Copper Patch Panels: Provide in accordance with ANSI/TIA/EIA-568-C.1 
and ANSIITIA/EIA-568-C.2. Panels shall be third party verified and shall comply 
with EIA/TIA Category 6 requirements. Panels shall be constructed of 0.09-inch 
minimum aluminum and shall be rack mounted and compatible an EIA compliant 
19-inch equipment rack. Panel shall provide 24 or 48 non-keyed, 8-pin modular 
ports, wired to T568A. Patch panels shall terminate the building cabling on Type 
110 IDCs and shall utilize a printed circuit board interface. The rear of each 
panel shall have incoming cable strain-relief and routing guides. Panels shall 
have each port factory numbered and be equipped with laminated plastic 
nameplates above each port. Patch panel shall meet or exceed the 
requirements for the cable provided. 

F. Optical Fiber Patch Panels: Provide panel for maintenance and cross-connect of 
optical fiber cables. Panel shall be constructed of 18-gauge steel or 11-gauge 
aluminum minimum and shall be rack mounted and compatible with an EIA 
compliant 19-inch equipment rack. Each panel shall support a minimum of 12-
strands configured as 12 multi-mode or single mode adapters as duplex "SC" in 
accordance with ANSIrFIA/EIA-604-3A with zirconia ceramic alignment sleeves. 
Provide dust cover for unused adapters. The rear of each panel shall have a 
cable management tray a minimum of 8-inches deep with removable cover, 
incoming cable strain-relief and routing guides. Panels shall have each adapter 
factory numbered and be equipped with laminated plastic nameplates above 
each adapter. 

2.06 TELECOMMUNICATIONS EQUIPMENT CABINETS 
A. Provide in accordance with EIA-310-D and UL 50. 

B. Freestanding Equipment Cabinet, 7-foot high freestanding modular type, 16-
gauge steel or 11-gauge aluminum construction minimum, treated to resist 
corrosion. Cabinet shall have removable and lockable side panels, front and rear 
doors, and have adjustable feet for leveling. Cabinet shall be vented in the roof 
and the rear. Cabinet shall have cable access in the roof and base and be 
compatible with standard EIA 19-inch rack mounted equipment. Provide cabinet 
with grounding bar, roof mounted 550 CFM fan with filter, integral grounding 
busbar, and a vertical power strip with minimum twenty (20) 120-volt 15-amp 
receptacles and 15-foot cord set. 

2.07 TELECOMMUNICATIONS BACKBOARDS 
A. Provide void-free, interior NC grade plywood 3/4 inch thick and sized as noted 

on the drawings. Backboards shall be fire rated (FRP). Do not cover the fire 
stamp on the backboard. 

2.08 TELECOMMUNICATIONS GROUNDING AND BONDING PRODUCTS 
A. Comply with UL 467, ANSI/TIA-607-B, and NFPA 70. Components shall be 

identified/labeled as required by ANSI/TINE IA-606-B. 
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2.09 BUILDING PROTECTOR ASSEMBLIES AND PROTECTOR MODULES 
A. Building Protector Assemblies: Provide self-contained 5-pin units supplied with a 

field cable stub factory connected to protector socket blocks to terminate and 
accept protector modules for minimum 25-pairs of outside (OSP) cable. Building 
protector assembly shall have interconnecting hardware for connection to interior 
cabling at full capacity. Provide manufacturers instruction for building protector 
assembly installation. Provide 110-connectors for input/output terminations. 
Circa Telecom 1180ECS1-25 or approved equivalent. 

B. Protector Modules: Provide in accordance with UL 497 solid state type 5-pin 
rated for the application. Provide the number of surge protection modules equal 
to the number of pairs of exterior cable on the building protector assembly. 

2.10 IDENTIFICATION 
A. Provide nameplates for equipment rooms and telecommunications spaces in 

accordance with schedule provided on drawings. Provide equipment nameplates 
in accordance with SECTION 16100 - INTERIOR ELECTRICAL WORK. Passive 
telecommunications infrastructure components and cabling shall be labeled and 
identified as indicated on drawings and in accordance with ANSIITIA/EIA-606-B. 

PART 3 - EXECUTION 

3.01 INSTALLATION 
A. Telecommunications cabling and pathway systems, including the horizontal and 

backbone cable, pathway systems, telecommunications outlet/connector 
assemblies, and associated hardware shall be installed in accordance with 
ANSIJTIAIEIA-568-C.1, ANSI/TINEIA-568-C.2, ANSI/TIA/EIA-568-C.3, 
ANSI/TIAIEIA-569-C, NFPA 70 (NEC), and UL standards as applicable. Cabling 
shall be connected in a hierarchical star topology network. Metal raceway bases, 
covers, and dividers shall be bonded and grounded in accordance with NFPA 70 
(NEC) and ANSI/TIA-607-B. 

B. Cabling: Install UTP and optical fiber telecommunications cabling and pathway 
system as detailed in ANSIJTINEIA-568-C. 1, ANSI/TIA/EIA-568-C.2, and 
ANSIITIA/EIA-568-C.3. 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 untwist UTP 
cables more than one half inch from the point of termination to maintain cable 
geometry. Provide service loop on each end of backbone cable, minimum 10-
feet unless otherwise noted, at each backboard location and in the 
electrical/telecommunications closet. Do not exceed manufacturers' cable pull 
tensions or bend radii for copper and optical fiber 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 six times the 
cable diameter. 
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Optical Fiber Backbone Cable: Install backbone optical fiber in innerduct 
within indicated pathways. Do not exceed manufacturer's recommended 
bending radii and pull tension. Prepare cable for pulling by cutting outer 
jacket 10 inches leaving strength members exposed for approximately 10 
inches. Twist strength members together and attach to pulling eye. Vertical 
cable support intervals shall be in accordance with manufacturer's 
recommendations. 

2. Horizontal Cabling: Install horizontal cabling and pathways between 
electrical/telecommunications closet and telecommunications outlet 
assemblies in accordance with project requirements and ANSI/TIAIEIA wiring 
standards. 

C. Pathway Installations: Comply with ANSIJTIA-569-C and associated addenda. 
Conceal conduit within finished walls and ceilings, where possible. Keep conduit 
minimum 6 inches away from parallel runs of electrical power equipment, flues, 
steam, and 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 is visible after completion of project. Ends of all conduit stubs 
shall be provided with plastic conduit bushings to protect cables from damage as 
they enter/exit the conduits. 

D. Innerduct: Where specified on contract documents for inclusion within new 4"C 
distribution conduit, interior innerduct shall be provided as four (4)1-inch 
innerducts and exterior innerduct shall be provided as three (3) 3-inch 3-cell 
textile fabric Innerduct in 4'C. Innerduct shall be provided in at least one (1) 4"C 
of all new segments of inter-building ductlines and intra-building backbone 
distribution conduits. 

E. Work Area Outlets: 
1. Terminations: Terminate UTP cable in accordance with ANSIJTINEIA-568-

C1, ANSIITINEIA-568-C.2, and wiring configuration as specified. Terminate 
fiber optic cables in accordance with ANSIITIAIEIA-568-C.3. 

2. Faceplates: As a minimum, each jack shall be labeled as to its function and a 
unique number to identify cable link. 

3. Cables: Unshielded twisted pair shall have a minimum of 6 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. 

4. Pull Cords: Pull cords shall be installed in all conduits which do not initially 
have cable installed. 

F. Telecommunications Backboard Termination: Install termination hardware 
required for copper and optical fiber system. An insulation displacement tool 
shall be used for terminating copper cable to insulation displacement connectors. 

G. Grounding and Bonding: In accordance with ANSI/TIA-607-B and NFPA 70 
(NEC). 
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3.02 LABELING 
A. Labels: All labels shall be in accordance with ANSIJTIA/EIA-606-B. Handwritten 

labeling unacceptable. Stenciled lettering for voice and data cables shall be 
provided using either thermal ink transfer process or laser printer. 

B. Cable: All cables shall be labeled using color labels on both ends with identifiers 
as indicated on the drawings. 

C. Termination Hardware: All communication outlets and patch panel connections 
shall be labeled using color coded labels with identifiers as indicated on the 
drawings. 

3.03 TESTING 
A. Telecommunications Cabling Testing: Perform telecommunications cabling 

inspection, verification, and performance tests in accordance with ANSIITIA/EIA-
568-C. 1, ANSIJTINEIA-568-C.2, and ANSI/TIA/EIA-568-C.3. 

B. Inspection: Visually inspect cabling jacket materials for UL or third party 
certification markings. Visually inspect UTP and optical fiber jacket materials for 
UL or third party certification markings. Inspect cabling terminations at 
backboards and at outlets to confirm color code for tip and ring pin assignments, 
and inspect cabling connections to confirm compliance with ANSIITIA/EIA-568- 
C1, ANSIJTIA/EIA-568-C.2, and ANSIJTIAIEIA-568-C.3. Visually confirm 
marking of outlets, wallplates, outlet/connectors, and patch panels. 

C. Verification Tests: 
1. Telephone 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 not cross connected. 

2. Perform optical fiber end to end attenuation tests using an optical power 
meter and light source and per manufacturer's recommended test 
procedures. Perform tests in accordance with ANSIITINEIA-526-7, Method 
A for single mode optical fiber and ANSIITINEIA-526-14A, Method A for 
multi-mode optical fiber. In addition, perform end to end bidirectional end to 
end attenuation test. Perform verification acceptance tests and factory reel 
tests. Maximum acceptable end-to-end limit for optical loss (fiber optic 
cabling) of 7.5dB for multi-mode fiber and 10.5dB for single-mode fiber. 

D. Performance Tests: 
1. Perform testing for each outlet. 

2. Perform Category-6 link tests in accordance with ANSIITIA/EIA-568-C.1 and 
ANSIITIA/EIA-568-C.2. Tests shall include wire map, length, insertion loss, 
NEXT, PSNEXT, ELFEXT, PSELFEXT, return loss, propagation delay, and 
delay skew. 

3. Optical fiber Links. Perform optical fiber bidirectional end to end attenuation 
tests and reel tests at jobsite. 
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E. Final Verification Tests: Perform verification tests for UTP and optical fiber 
systems after the complete telecommunications cabling and workstation 
outlet/connectors are installed. These tests assume that dial tone service has 
been installed. Connect to the network interface device at the demarcation point. 
Go off-hook and listen and receive a dial tone. If a test number is available, 
make and receive a local and long distance telephone call. 

END OF SECTION 
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