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NOTICE TO BIDDERS 
Hawaii Revised Statutes (HRS), 

Chapter 103D 

The receiving of bids for MATERIAL TESTING LAB FACILITY RENOVATION, 

DISTRICT OF HONOLULU, ISLAND OF OAHU, PROJECT NO. HWY-L01-22, will 

begin as of the HIePRO Release Date.  Bidders shall register and submit complete bids through 

HIePRO only.  Refer to the following HIePRO link for important information on Vendor 

Registration: https://hiepro.ehawaii.gov/welcome.html. 

The solicitation plans, specifications, proposal, and additional documents designated or 

incorporated by reference shall be available in HIePRO. 

HIePRO OFFER DUE DATE AND TIME is June 20, 2024, at 2:00 p.m., Hawaii 

Standard Time (HST).  Bidders shall submit and upload the complete proposal to HIePRO 

prior to the offer due date and time.  Proposals received after said due date and time shall 

not be considered.  Any additional support documents explicitly designated as confidential 

and/or proprietary shall be uploaded as a separate file to HIePRO.  Bidders shall not 

include confidential and/or proprietary documents as part of their proposal.  The record of 

each bidder and their respective proposal shall be open to public inspection.  FAILURE 

TO UPLOAD THE PROPOSAL TO HIePRO SHALL BE GROUNDS FOR REJECTION.

The Base Bid scope of work consists of demolition work to include portions of parking 

lot, exterior doors and frames, acoustical ceiling tile, roofing, etc. on the Lab side of the 

building. Renovation work includes repave and restripe portion of parking lot, replace exterior 

doors, roofing, fume hoods, acoustical tile ceiling, drinking fountains, eye wash, etc. on the Lab 

side of the building.  The Bid Additive Alternate consists of replacing air conditioning system.  

The estimated cost of construction is between $2,000,000 and $2,500,000.  
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To be eligible for award, bidders shall possess a valid State of Hawaii General 

Engineering "A" license at the time of bidding. 

A virtual pre-bid conference is scheduled for June 5, 2024 at 11 a.m., HST on  

Microsoft Teams.  The link to attend is Teams Meeting.  All prospective bidders and/or their 

respective representatives are encouraged to attend, however, attendance is not mandatory.  All 

information presented at the pre-bid conference shall be provided for clarification and 

information only.  Any amendments to the solicitation shall be made by formal addendum and 

posted in HIePRO. 

All Request for Information (RFI) questions and Substitution Requests shall be submitted 

in HIePRO no later than June 7, 2024, 2:00 p.m., HST.  RFI questions received after the stated 

deadline shall not be addressed.  Substitution Requests received after the stated deadline shall not 

be considered.  Verbal RFI(s) shall not receive a response.  All responses to RFI questions shall 

be provided for clarification and information only and issued by formal addendum.  Any 

amendments to the solicitation shall be made by formal addendum and posted in HIePRO.  

If there is a conflict between the solicitation and information stated in the pre-bid 

conference, the meeting minutes, and/or the responses to RFI questions, the solicitation shall 

govern and control, unless as amended by formal addendum. 

Apprenticeship Preference.  A five percent bid adjustment for bidders that are party to 

apprenticeship agreements pursuant to HRS § 103-55.6 is applicable to this project. 

Employment of State Residents on Construction Procurement Contracts.  Compliance 

with HRS § 103B-3 is a requirement for this project whereby a minimum of 80 percent of the 

bidder's work force on this project shall consist of Hawaii residents.  

 Campaign contributions by State and County Contractors.  Contractors are hereby 
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notified of the applicability of HRS § 11-355 which states that campaign contributions are 

prohibited from specified State or county government contractors during the term of the contract 

if the contractors are paid with funds appropriated by a legislative body.  For more information, 

contact the Campaign Spending Commission at (808) 586-0285. 

 Protests.  Any protest of this solicitation shall be submitted in writing to the Director of 

Transportation, in accordance with HRS § 103D-701 and Hawaii Administrative Rules § 3-126. 

The Equal Employment Opportunity Regulations of the Secretary of Labor implementing 

Executive Order 11246, as amended, shall be complied with on this project. 

Federally , Title 49, Code of 

Federal Regulations (CFR), Part 21, is applicable to this project.  Bidders are hereby notified that 

the Department of Transportation shall affirmatively ensure that the contract entered into 

pursuant to this advertisement shall be awarded to the lowest responsible bidder without 

discrimination on the grounds of race, color, national origin, or sex (as directed by 

23 CFR Part 200). 

Driving While Impaired (DWI) Education.  The Hawaii Department of 

Transportation (HDOT) encourages all organizations contracted with HDOT to have an 

employee education program preventing DWI.  DWI is defined as operating a motor vehicle 

while impaired by alcohol or other legal or illegal substances.  HDOT promotes this type of 

program to accomplish our mission to provide a safe environment for motorists, bicyclists, and 

pedestrians utilizing our State highways, and expects its contractors to do so as well. 

 For additional information, contact Ms. Mung Fa Chung, Project Manager, by phone at 

(808) 832-3405 extension105, or by email at mungfa.chung@hawaii.gov. 
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The State reserves the right to reject any or all proposals and to waive any defects in said 

proposals in the best interest of the public. 

    
                  
                     ROBIN K. SHISHIDO 
      Deputy Director of Transportation for Highways 
 
HIePRO RELEASE DATE: May 30, 2024 
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INSTRUCTIONS FOR CONTRACTOR’S LICENSING

"A" general engineering contractors and "B" general building contractors are
reminded that due to the Hawaii Supreme Court’s January 28, 2002 decision in Okada
Trucking Co., Ltd. v. Board of Water Supply, et al., 97 Haw. 450 (2002), they are
prohibited from undertaking any work, solely or as part of a larger project, which would
require the general contractor to act as a specialty contractor in any area where the
general contractor has no license. Although the "A" and "B" contractor may still bid on
and act as the "prime" contractor on an "A" or "B" project (See, HRS § 444-7 for the
definitions of an "A" and "B" project.), respectively, the "A" and "B" contractor may only
perform work in the areas in which they have the appropriate contractor’s license (An "A"
or "B" contractor obtains "C" specialty contractor’s licenses either on its own, or
automatically under HAR § 16-77-32.). The remaining work must be performed by
appropriately licensed entities. It is the sole responsibility of the contractor to review the
requirements of this project and determine the appropriate licenses that are required to
complete the project.
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Amend Section 101 - TERMS, ABBREVIATIONS, AND DEFINITIONS to read1
as follows:2

3
“DIVISION 100 - GENERAL PROVISIONS4

5
6

SECTION 101 - TERMS, ABBREVIATIONS, AND DEFINITIONS7
8

101.01 Meaning of Terms. The specifications are generally written in the9
imperative mood. In sentences using the imperative mood, the subject, “the10
Contractor shall” , is implied. In the material specifications, the subject may also11
be the supplier, fabricator, or manufacturer supplying material, products, or12
equipment for use on the project. The word “will” generally pertains to decisions13
or actions of the State.14

15
When a publication is specified, it refers to the most recent date of issue,16

including interim publications, before the bid opening date for the project, unless17
a specific date or year of issue is provided.18

19
101.02 Abbreviations. Meanings of abbreviations used in the specifications,20
on the plans, or in other contract documents are as follows:21

22
AAN American Association of Nurserymen23

24
AASHTO American Association of State Highway and25

Transportation Officials26
27

ACI American Concrete Institute28
29

ADA Americans with Disabilities Act30
31

ADAAG Americans with Disabilities Act Accessibility Guidelines32
33

AGC Associated General Contractors of America34
35

AIA American Institute of Architects36
37

AISC American Institute of Steel Construction38
39

AISI American Iron and Steel Institute40
41

ANSI American National Standards Institute42
43

APA American Plywood Association44
45
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ARA American Railway Association46
47

AREA American Railway Engineering Association48
49

ASA American Standards Association50
51

ASCE American Society of Civil Engineers52
53

ASLA American Society of Landscape Architects54
55

ASTM American Society for Testing and Materials56
57

AWG American Wire Gauge58
59

AWPA American Wood Preserver's Association60
61

AWS American Welding Society62
63

AWWA American Water Works Association64
65

BMP Best Management Practice66
67

CCO Contract Change Order68
69

CFR Code of Federal Regulations70
71

CRSI Concrete Reinforcing Steel Institute72
73

DCAB Disability and Communication Access Board, Department of74
Health, State of Hawaii75

76
DOTAX Department of Taxation, State of Hawaii77

78
EPA U.S. Environmental Protection Agency79

80
FHWA Federal Highway Administration,81

U.S. Department of Transportation82
83

FSS Federal Specifications and Standards,84
General Services Administration, U.S. Department of85
Defense86

87
HAR Hawaii Administrative Rules88

89
HDOT Department of Transportation, State of Hawaii90

91
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HIOSH Occupational Safety and Health, Department of Labor and92
Industrial Relations, State of Hawaii93

94
HMA Hot Mix Asphalt95

96
HRS Hawaii Revised Statutes97

98
ICEA Insulated Cable Engineers Association (formerly IPCEA)99

100
IMSA International Municipal Signal Association101

102
IRS Internal Revenue Service103

104
ITE Institute of Transportation Engineers105

106
MUTCD Manual on Uniform Traffic Control Devices for Streets and107

Highways, FHWA, U.S. Department of Transportation108
109

NCHRP National Cooperative Highway Research Program110
111

NEC National Electric Code112
113

NEMA National Electrical Manufacturers Association114
115

NFPA National Forest Products Association116
117

NPDES National Pollutant Discharge Elimination System118
119

OSHA Occupational Safety and Health Administration/Act,120
U.S. Department of Labor121

122
SAE Society of Automotive Engineers123

124
SI International Systems of Units125

126
UFAS Uniform Federal Accessibility Standards127

128
UL Underwriter's Laboratory129

130
USGS U.S. Geological Survey131

132
VECP Value Engineering Cost Proposal133
101.02134

135
136
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101.03 Definitions. Whenever the following words, terms, or pronouns are137
used in the contract documents, unless otherwise prescribed therein and without138
regards to the use or omission of uppercase letters, the intent and meaning shall139
be interpreted as follows:140

141
Addendum (plural - Addenda) - A written or graphic document, including142
drawings and specifications, issued by the Director during the bidding period.143
This document modifies or interprets the bidding documents by additions,144
deletions, clarifications or corrections.145

146
Addition (to the contract sum) - Amount added to the contract sum by change147
order.148

149
Advertisement - A public announcement inviting bids for work to be performed150
or materials to be furnished.151

152
Amendment - A written document issued to amend the existing contract153
between the State and Contractor and properly executed by the Contractor and154
Director.155

156
Award - Written notification to the bidder that the bidder has been awarded a157
contract.158

159
Bad Weather Day (or Unworkable Day) - A day when weather or other160
conditions prevent a minimum of four hours of work with the Contractor’s normal161
work force on critical path activities at the site.162

163
Bag - 94 pounds of cement.164

165
Barrel - 376 pounds of cement.166

167
Base Course - The layer or layers of specified material or selected material of a168
designed thickness placed on a subbase or subgrade to support a surface169
course.170

171
Basement Material - The material in excavation or embankments underlying the172
lowest layer of subbase, base, pavement, surfacing or other specified layer.173

174
Bid - See Proposal.175

176
Bidder - An individual, partnership, corporation, joint venture or other legal entity177
submitting, directly or through a duly authorized representative or agent, a178
proposal for the work or construction contemplated.179

180
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Bidding Documents (or Solicitation Documents) - The published solicitation181
notice, bid requirements, bid forms and the proposed contract documents182
including all addenda and clarifications issued prior to receipt of the bid.183

184
Bid Security - The security furnished by the bidder from which the State may185
recover its damages in the event the bidder breaches its promise to enter into a186
contract with the State, or fails to execute the required bonds covering the work187
contemplated, if its proposal is accepted.188

189
Blue Book - EquipmentWatch Cost Recovery (formerly known as190
EquipmentWatch Rental Rate Blue Book), available from EquipmentWatch, a191
division of Penton, Inc.192

193
Calendar Day - See Day.194

195
Change Order (or Contract Change Order) - A written order signed by the196
Engineer issued with or without the consent of the Contractor directing changes197
in the work, contract time or contract price. The purposes of a change order198
include, but are not limited to (1) establishing a price or time adjustment for199
changes in the work; (2) establishing full payment for direct, indirect, and200
consequential costs, including costs of delay; (3) establishing price adjustment201
or time adjustment for work covered and affected by one or more field orders; or202
(4) settling Contractor’s claims for direct, indirect, and consequential costs, or for203
additional contract time, in whole or in part.204

205
Completion - See Substantial Completion and Final Completion.206

207
Completion Date - The date specified by the contract for the completion of all208
work on the project or of a designated portion of the project.209

210
Comptroller - the Comptroller of the State of Hawaii, Department of Accounting211
and General Services.212

213
Contract - The written agreement between the Contractor and the State, by214
which the Contractor shall provide all labor, equipment, and materials and215
perform the specified work within the contract time stipulated, and by which the216
State of Hawaii is obligated to compensate the Contractor at the prices set forth217
in the contract documents.218

219
Contract Certification Date - The Date on which the Deputy Comptroller for the220
State of Hawaii (or authorized representative) signs the Contract Certification.221

222
Contract Completion Date - The calendar day on which all work on the project,223
required by the contract, must be completed. See CONTRACT TIME.224

225
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226
Contract Documents - The contract, solicitation, addenda, notice to bidders,227
Contractor’s bid proposal (including wage schedule, list of subcontractors and228
other documentations accompanying the bid), notice to proceed, bonds, general229
provisions, special provisions, specifications, drawings, all modifications, all230
written amendments, change orders, field orders, orders for minor changes in the231
work, the Engineer’s written interpretations and clarifications issued on or after232
the effective date of the contract.233

234
Contract Item (Pay Item) - A specific unit of work for which there is a price in the235
contract.236

237
Contract Modification (Modification) - A change order that is mutually agreed238
to and signed by the parties to the contract.239

240
Contract Price - The amount designated on the face of the contract for the241
performance of work.242

243
Contract Time (or Contract Duration) - The number of calendar or working244
days provided for completion of the contract, inclusive of authorized time245
extensions. Contract time shall commence on the Start Work Date and end on246
the Substantial Completion Date. If in lieu of providing a number of calendar or247
working days, the contract requires completion by a certain date, the work shall248
be completed by that date.249

250
Contracting Officer - See Engineer.251

252
Contractor - Any individual, partnership, firm, corporation, joint venture, or other253
legal entity undertaking the execution of the work under the terms of the contract254
with the State.255

256
Critical Path - Longest logical sequence of activities that must be completed on257
schedule for the entire project to be completed on schedule.258

259
Day - Any day shown on the calendar, beginning at midnight and proceeding up260
to, but not including, midnight the following day. If no designation of calendar or261
working day is made, "day" shall mean calendar day.262

263
Department - The Department of Transportation of the State of Hawaii264
(abbreviated HDOT).265

266
Director - The Director of the HDOT acting directly or through duly authorized267
representatives.268

269



101.03

(HWY-L01-22)
101-7a 5/6/2021

Plans (or Drawings) - The contract drawings in graphic or pictorial form270
including the notes, tables and other notations thereon indicating the design,271
location, character, dimensions, and details of the work.272

273
Engineer - The Highway Administrator, Highways Division, HDOT, or the274
authorized person delegated to act on the Administrator’s behalf.275

276
Equipment - All machinery, tools, and apparatus needed to complete the277
contract.278

279
Field Order - A written order issued by the Engineer or the Engineer’s authorized280
representative to the Contractor requiring a change or changes to the contract281
work. A field order may (1) establish a price adjustment or time adjustment; or282
(2) may declare that no adjustment will be made to contract price or contract283
time; or (3) may request the Contractor to submit a proposal for an adjustment to284
the contract price or contract time.285

286
Final Acceptance - The Status of the project when the Engineer finds that the287
Contractor has satisfactorily completed all contract work in compliance with the288
contract including all plant establishment requirements, and all the materials289
have been accepted by the State.290

291
Final Completion - The date set by the Director that all work required by the292
contract has been completed in full compliance with the contract documents.293

294
Final Inspection - Inspection where all contract items (with the exception of295
Planting Period and Plant Establishment Period) are accepted by the Engineer.296
Substantial Completion will be issued by the Engineer based on the satisfactory297
results of the Final Inspection.298

299
Float - The amount of time between when an activity can start and when an300
activity must start, i.e., the time available to complete non-critical activities301
required for the performance of the work without affecting the critical path.302

303
Guarantee - Legally enforceable assurance of the duration of satisfactory304
performance of quality of a product or work.305

306
Hawaii Administrative Rules - Rules adopted by the State in accordance with307
Chapter 91 of the Hawaii Revised Statutes, as amended.308

309
Highway (Street, Road, or Roadway) - A public way within a right-of-way310
designed, intended, and set aside for use by vehicles, bicyclists, or311
pedestrians.312

313
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Highways Division - The Highways Division of the Hawaii Department of314
Transportation constituted under the laws of Hawaii for the administration of315
highway work.316

317
Holidays - The days of each year which are set apart and established as State318
holidays pursuant to Chapter 8 of the Hawaii Revised Statutes, as amended.319

320
Inspector - The Engineer's authorized representative assigned to make detailed321
inspections of contract performance, prescribed work, and materials supplied.322

323
Laboratory - The testing laboratory of the Highways Division or other testing324
laboratories that may be designated by the Engineer.325

326
Laws - All Federal, State, and local laws, executive orders and regulations327
having the force of law.328

329
Leveling Course - An aggregate mixture course of variable thickness used to330
restore horizontal and vertical uniformity to existing pavements or shoulders.331

332
Liquidated Damages - The amount prescribed in Subsection 108.08 -333
Liquidated Damages for Failure to Complete the Work or Portions of the Work on334
Time, to be paid to the State or to be deducted from any payments payable to335
or, which may become payable to the Contractor.336

337
Lump Sum (LS) - When used as a payment method means complete payment338
for the item of work described in the contract documents.339

340
Material - Any natural or manmade substance or item specified in the contract to341
be incorporated in the work.342

343
Notice to Bidders - The advertisement for proposals for all work or materials on344
which bids are required. Such advertisement will indicate the location of the work345
to be done or the character of the material to be furnished and the time and place346
for the opening of proposals.347

348
Notice to Proceed - Written notice from the Engineer to the Contractor349
identifying the date on which the Contractor is to begin procuring materials and350
required permits and adjusting work forces, equipment, schedules, etc. prior to351
beginning physical work.352

353
Pavement - The uppermost layer of material placed on the traveled way or354
shoulders or both. Pavement and surfacing may be interchangeable.355

356
Pavement Structure - The combination of subbase, base, pavement, surfacing357
or other specified layer of a roadway constructed on a subgrade to support the358
traffic load.359
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360
Payment Bond - The security executed by the Contractor and surety or sureties361
furnished to the Department to guarantee payment by the Contractor to laborers,362
material suppliers and subcontractors in accordance with the terms of the363
contract.364

365
Physical Work - Physical construction activities on the project site or at366
appurtenant facilities including staging areas. It includes; (i) building or installing367
any structures or facilities including, but not limited to sign erection; BMP368
installation; field office site grading and building; (ii) removal, adjustment, or369
demolition of physical obstructions on site; (iii) any ground breaking activities;370
and (iv) any utility work. It does not include pre-construction environmental371
testing (such as water quality baseline measurements) that may be required as372
part of contract.373

374
Pre-Final Inspection - Inspection scheduled when Contractor notifies Engineer375
that all physical work on the project, with the exception of planting period and376
plant establishment period, has been completed. Notice from Contractor of377
substantial completion will suspend contract time until Contractor receives378
punchlist from Engineer.379

380
Profile Grade - The elevation or gradient of a vertical plane intersecting the top381
surface of the proposed pavement.382

383
Project Acceptance Date - The calendar day on which the Engineer accepts the384
project as completed. See Final Completion.385

386
Proposal (Bid) - The executed document submitted by a Bidder in response to a387
solicitation request, to perform the work required by the proposed contract388
documents, for the price quoted and within the time allotted.389

390
Public Traffic - Vehicular or pedestrian movement on a public way.391

392
Punchlist - A list compiled by the Engineer specifying work yet to be completed393
or corrected by the Contractor in order to substantially complete the contract.394

395
Questionnaire - The specified forms on which the bidder shall furnish required396
information as to its ability to perform and finance the work.397

398
Request for Change Proposal - A written notice from the Engineer to the399
Contractor requesting that the Contractor provide a price and/or time proposal for400
contemplated changes preparatory to the issuance of a field order or change401
order.402

403
Right-of-Way - Land, property, or property interests acquired by a government404
agency for, or devoted to transportation purposes.405
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406
Roadbed - The graded portion of a highway within top and side slopes, prepared407
as a foundation for the pavement structure and shoulders.408

409
Roadside - The area between the outside edges of the shoulders and the right-410
of-way boundaries. Unpaved median areas between inside shoulders of divided411
highways and infield areas of interchanges are included.412
Section and Subsection - Section or subsection shall be understood to refer to413
these specifications unless otherwise specified.414

415
Shop Drawings - All drawings, diagrams, illustrations, schedules and other data416
or information which are specifically prepared or assembled by or for the417
Contractor and submitted by the Contractor to illustrate some portion of the work.418

419
Shoulder - The portion of the roadway next to the traveled way for:420
accommodation of stopped vehicles, placement of underground facilities,421
emergency use, and lateral support of base and surface courses.422

423
Sidewalk - That portion of the roadway primarily constructed for use by424
pedestrians.425

426
Solicitation - An invitation to bid or request for proposals or any other document427
issued by the Department to solicit bids or offers to perform a contract. The428
solicitation may indicate the time and place to receive the bids or offers and the429
location, nature and character of the work, construction or materials to be430
provided.431

432
Specifications - Compilation of provisions and requirements to perform433
prescribed work.434

435
(A) Standard Specifications. Specifications by the State intended for436
general application and repetitive use.437

438
(B) Special Provisions. Revisions and additions to the standard439
specifications applicable to an individual project.440

441
Standard Plans - Drawings provided by the State for specific items of work442
approved for repetitive use.443

444
State - The State of Hawaii, its Departments and agencies, acting through its445
authorized representative(s).446

447
State Waters –All waters, fresh, brackish, or salt, around and within the State,448
including, but not limited to, coastal waters, streams, rivers, drainage ditches,449
ponds, reservoirs, canals, ground waters, and lakes; provided that drainage450
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ditches, ponds, and reservoirs required as a part of a water pollution control451
system are excluded.452

453
Start Work Date - Date on which Contractor begins physical work on the454
contract. This date shall also be the beginning of Contract Time.455

456
Structures - Bridges, culverts, catch basins, drop inlets, retaining walls, cribbing,457
manholes, endwalls, buildings, sewers, service pipes, underdrains, foundation458
drains, and other such features that may be encountered in the work.459

460
Subbase - A layer of specified material of specified thickness between the461
subgrade and a base.462

463
Subcontract - Any written agreement between the Contractor and its464
subcontractors which contains the conditions under which the subcontractor is to465
perform a portion of the work for the Contractor.466

467
Subcontractor - An individual, partnership, firm, corporation, joint venture or468
other legal entity, as licensed or required to be licensed under Chapter 444,469
Hawaii Revised Statutes, as amended, which enters into an agreement with the470
Contractor to perform a portion of the work.471

472
Subgrade - The top surface of completed earthwork on which subbase, base,473
surfacing, pavement, or a course of other material is to be placed.474

475
Substantial Completion - The Status of the project when the Contractor has476
completed the work, except for the planting period and plant establishment477
period, and each of the following requirements are met:478

479
(1) All traffic lanes (including shoulders, ramps, sidewalks and bike480

paths) are in their final configuration as designed and the final481
wearing surface has been installed;482

483
(2) All operational and safety devices have been installed in484

accordance with the contract documents including guardrails, end485
treatments, traffic barriers, required signs and pavement markings,486
drainage, parapet, and bridge and pavement structures;487

488
(3) All required illumination and lighting for normal and safe use and489

operation is installed and functional in accordance with the contract490
documents;491

492
(4) All utilities and services are connected and working;493

494
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(5) The need for temporary traffic controls or lane closures at any time495
has ceased, except for lane closures required for routine496
maintenance;497

498
(6) The building, structure, improvement or facility can be used for its499

intended purpose.500
501

Substantial Completion Date - The date the Substantial Completion is granted502
by the Engineer in Writing and Contract Time stops.503

504
Superintendent - The employee of the Contractor who is responsible for all the505
work and is a Contractor’s agent for communications to and from the State.506

507
Surety - The qualified individual, firm or corporation other than the Contractor,508
which executes a bond with and for the Contractor to insure its acceptable509
performance of the contract.510

511
Surfacing - The uppermost layer of material placed on the traveled way or512
shoulders. This term is used interchangeably with pavement.513

514
Traveled Way - The portion of the roadway for the movement of vehicles,515
exclusive of shoulders.516

517
Unsuitable Material - Materials that contain organic matter, muck, humus, peat,518
sticks, debris, chemicals, toxic matter, or other deleterious materials not suitable519
for use in earthwork.520

521
Utility - A line, facility, or system for producing, transmitting, or distributing522
communications, power, electricity, heat, gas, oil, water, steam, waste, or storm523
water.524

525
Utility Owner - The entity, whether private or owned by a State, Federal, or526
County governmental body, that has the power and responsibility to grant527
approval for, or undertake construction work involving a particular utility.528

529
Water Pollutant - Dredged spoil, solid refuse, incinerator residue, sewage,530
garbage, sewage sludge, munitions, chemical waste, biological materials,531
radioactive materials, heat, wrecked or discarded equipment, rock, sand, soil,532
sediment, cellar dirt and industrial, municipal, and agricultural waste.533

534
Water Pollution - (1) Such contamination or other alteration of the physical,535
chemical, or biological properties of any state waters, including change in536
temperature, taste, color, turbidity, or odor of the waters, or (2) Such discharge537
of any liquid, gaseous, solid, radioactive, or other substances into any state538
waters, as will or is likely to create a nuisance or render such waters539
unreasonably harmful, detrimental, or injurious to public health, safety, or540
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welfare, including harm, detriment, or injury to public water supplies, fish and541
aquatic life and wildlife, recreational purposes and agricultural and industrial542
research and scientific uses of such waters or as will or is likely to violate any543
water quality standards, effluent standards, treatment and pretreatment544
standards, or standards of performance for new sources adopted by the545
Department of Health.546

547
Work - The furnishing of all labor, material, equipment, and other incidentals548
necessary or convenient for the successful execution of all the duties and549
obligations imposed by the contract.550

551
Working Day - A calendar day in which a Contractor is capable of working four552
or more hours with its normal work force, exclusive of:553

554
(1) Saturdays, Sundays, and recognized legal State holidays and such555
other days specified by the contract documents as non-working days,556

557
(2) Day in which the Engineer suspends work for four or more hours558
through no fault of the Contractor.”559

560
561
562
563

END OF SECTION 101564
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Make this section a part of the Standard Specifications:

“SECTION 102 - BIDDING REQUIREMENTS AND CONDITIONS

102.01 Prequalification of Bidders. Prospective bidders shall be capable of
performing the work for which they are bidding.

In accordance with HRS Chapter 103D-310, the Department may require
any prospective bidder to submit answers to questions contained in the 'Standard
Qualification Questionnaire For Prospective Bidders On Public Works Contracts'
furnished by the Department, properly executed and notarized, setting forth a
complete statement of the experience of such prospective bidder and its
organization in performing similar work and a statement of the equipment proposed
to be used, together with adequate proof of the availability of such equipment.
Whenever it appears to the Department, from answers to the questionnaire or
otherwise, that the prospective bidder is not fully qualified and able to perform the
intended work, the Department will, after affording the prospective bidder an
opportunity to be heard and if still of the opinion that the bidder is not fully qualified
to perform the work, refuse to receive or consider any bid offered by the
prospective bidder. All information contained in the answers to the questionnaire
shall be kept confidential. Questionnaire so submitted shall be returned to the
bidders after serving their purpose.

No person, firm or corporation may bid where (1) the person, firm, or
corporation, or (2) a corporation owned substantially by the person, firm, or
corporation, or (3) a substantial stockholder or an officer of the corporation, or (4)
a partner or substantial investor in the firm is in arrears in payments owed to the
State or its political subdivisions or is in default as a surety or failure to do faithfully
and diligently previous contracts with the State.

102.02 Contents of Proposal Forms. The Department will furnish prospective
bidders with proposal forms posted in HIePRO stating:

(1) The location,

(2) Description of the proposed work,

(3) The approximate quantities,

(4) Items of work to be done or materials to be furnished,

(5) A schedule of items, and

(6) The time in which the work shall be completed.
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Papers bound with or attached to the proposal form are part of the proposal.
The bidder shall not detach or alter the papers bound with or attached to the
proposal when the bidder submits its proposal through HIePRO.

Also, the bidder shall consider other documents including the plans and
specifications a part of the proposal form whether attached or not.

102.03 (Unassigned)

102.04 Estimated Quantities. The quantities shown in the contract are
approximate and are for the comparison of bids only. The actual quantity of work
may not correspond with the quantities shown in the contract. The Department will
make payment to the Contractor for unit price items in accordance with the contract
for only the following:

(1) Actual quantities of work done and accepted, not the estimated
quantities; or

(2) Actual quantities of materials furnished, not the estimated quantities.

The Department may increase, decrease, or omit each scheduled
quantities of work to be done and materials to be furnished. When the Department
increases or decreases the estimated quantity of a contract item by more than 15%
the Department will make payment for such items in accordance with Subsection
104.06 - Methods of Price Adjustment.

102.05 Examination of Contract and Site of Work. The bidder shall
examine carefully the site of the proposed work and contract before submitting a
proposal.

By the act of submitting a bid for the proposed contract, the bidder warrants
that:

(1) The bidder and its Subcontractors have reviewed the contract
documents and found them free from ambiguities and sufficient for the
purpose intended;

(2) The bidder and its workers, employees and subcontractors have the
skills and experience in the type of work required by the contract documents
bid upon;

(3) Neither the bidder nor its employees, agents, suppliers or
subcontractors have relied upon verbal representations from the
Department, its employees or agents, including architects, engineers or
consultants, in assembling the bid figure; and
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(4) The basis for the bid figure is solely on the construction contract
documents.

Also, the bidder warrants that the bidder has examined the site of the work.
From its investigations, the bidder acknowledges satisfaction on:

(1) The nature and location of the work;

(2) The character, quality, and quantity of materials;

(3) The difficulties to be encountered; and

(4) The kind and amount of equipment and other facilities needed.

Subsurface information or hydrographic survey data furnished are for the
bidders' convenience only. The data and information furnished are the product of
the Department's interpretation gathered in investigations made at the specific
locations. These conditions may not be typical of conditions at other locations
within the project area or that such conditions remain unchanged. Also, conditions
found at the time of the subsurface explorations may not be the same conditions
when work starts. The bidder shall be solely responsible for assumptions,
deductions, or conclusions the bidder may derive from the subsurface information
or data furnished.

If the Engineer determines that the natural conditions differ from that
originally anticipated or contemplated by the Contractor in the items of excavation,
the State may treat the difference in natural conditions, as falling within the
meaning of Subsection 104.02 –Changes.

102.06 Preparation of Proposal. The submittal of its proposal shall be on
forms furnished by the Department. The bidder shall specify in words or figures:

(1) A unit price for each pay item with a quantity given;

(2) The products of the respective unit prices and quantities;

(3) The lump sum amount; and

(4) The total amount of the proposal obtained by adding the amounts of
the several items.

The words and figures shall be in ink or typed. If a discrepancy occurs
between the prices written in words and those written in figures, the prices written
in words shall govern.
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When an item in the proposal contains an option to be made, the bidder
shall choose in accordance with the contract for that particular item. Determination
of an option will not permit the Contractor to choose again.

The bidder shall sign the proposal properly in ink. A duly authorized
representatives of the bidder or by an agent of the bidder legally qualified and
acceptable to the Department shall sign, including one or more partners of the
bidder and one or more representatives of each entity comprising a joint venture.

When an agent, other than the officer(s) of a corporation authorized to sign
contracts for the corporation or a partner of a partnership, signs the proposals, a
‘Power of Attorney’shall be on file with the Department or submitted with the
proposal. Otherwise, the Department will reject the proposal as irregular and
unauthorized.

The bidder shall submit acceptable evidence of the authority of the partner,
member(s) or officer(s) to sign for the partnership, joint venture, or corporation
respectively with the proposal. Otherwise, the Department will reject the proposal
as irregular and unauthorized.

102.07 Irregular Proposals. The Department may consider proposals
irregular and may reject the proposals for the following reasons:

(1) The proposal is a form not furnished by the Department, altered, or
detached;

(2) The proposal contains unauthorized additions, conditions, or
alternates. Also, the proposal contains irregularities that may tend to make
the proposal incomplete, indefinite, or ambiguous to its meaning;

(3) The bidder adds provisions reserving the right to accept or reject an
award. Also, the bidder adds provisions into a contract before an award;

(4) The proposal does not contain a unit price for each pay item listed
except authorized optional pay items; and

(5) Prices for some items are out of proportion to the prices for other
items.

(6) If in the opinion of the Director, the bidder and its listed
subcontractors do not have the Contactor’s licenses or combination of
Contractor’s licenses necessary to complete the work.



HWY-L01-22
102-5a 8/19/22

Where the prospective bidder is bidding on multiple projects simultaneously
and the proposal limits the maximum gross amount of awards that the bidder can
accept at one bid letting, the proposal is not irregular if the limit on the gross
amount of awards is clear, and the Department selects the awards that can be
given.

102.08 Proposal Guaranty. The Department will not consider a proposal
of $25,000 or more unless accompanied by:

(1) A deposit of legal tender; or

(2) A valid surety bid bond, underwritten by a company licensed to issue
bonds in the State of Hawaii, in the form and composed, substantially, with
the same language as provided herewith and signed by both parties; or

(3) A certificate of deposit, share certificate, cashier's check, treasurer's
check, teller's check, or official check drawn by, or a certified check
accepted by and payable on demand to the State by a bank, savings
institution, or credit union insured by the Federal Deposit Insurance
Corporation (FDIC) or the National Credit Union Administration (NCUA).

(a) The bidder may use these instruments only to a maximum of
$100,000.

(b) If the required security or bond amount totals over $100,000
more than one instrument not exceeding $100,000 each and issued
by different financial institutions shall be acceptable.

(c) The instrument shall be made payable at sight to the
Department.

(d) Proposal Guaranty listed in (1) and (3) shall be in its original
form, and shall be received at the Contracts Office, Department of
Transportation, 869 Punchbowl Street, Honolulu, Hawaii 96813
before the bid deadline.

In accordance with HRS Chapter 103D-323, the above shall be in a sum
not less than 5% of the amount bid.

102.09 Delivery of Proposal. The bidder shall submit the proposal in
HIePRO. Bids received after said due date and time shall not be considered.
Original bid documents do not have to be submitted. Award will be made based
on proposals submitted in HIePRO.

102.10 Withdrawal or Revision of Proposals. A bidder may withdraw or
revise a proposal after the bidder submits the proposal in HIePRO. Withdrawal or
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revision of proposal must be completed before the time set for the receiving of
bids.

102.11 Public Opening of Proposals. Not applicable.

102.12 Disqualification of Bidders. The Department may disqualify a
bidder and reject its proposal for the following reasons:

(1) Submittal of more than one proposal whether under the same or
different name.

(2) Evidence of collusion among bidders. The Department will not
recognize participants in collusion as bidders for any future work of the
Department until such participants are reinstated as qualified bidders.

(3) Lack of proposal guaranty.

(4) Submittal of an unsigned or improperly signed proposal.

(5) Submittal of a proposal without a listing of subcontractors or
containing only a partial or incomplete listing of subcontractors.

(6) Submittal of an irregular proposal in accordance with Subsection
102.07 - Irregular Proposals.

(7) Evidence of assistance from a person who has been an employee of
the agency within the preceding two years and who participated while in
State office or employment in the matter with which the contract is directly
concerned, pursuant to HRS Chapter 84-15.

(8) Suspended or debarred in accordance with HRS Chapter 104-25.
(9) Failure to complete the prequalification questionnaire, if applicable.

(10) Failure to attend the mandatory pre-bid meeting, if applicable.

102.13 Material Guaranty. The successful bidder may be required to
furnish a statement of the composition, origin, manufacture of materials, and
samples.

102.14 Substitution of Materials and Equipment Before Bid Opening.
See Subsection 106.13 for Substitution Of Materials and Equipment After Bid
Opening.
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(A) General. When brand names of materials or equipment are
specified in the contract documents, they are to indicate a quality, style,
appearance, or performance and not to limit competition. The bidder shall
base its bid on one of the specified brand names unless alternate brands
are qualified as equal or better in an addendum. Qualification of such
proposed alternate brands shall be submitted via email to the Contact
person listed in HIePRO for the solicitation and also post a question in
HIePRO under the question/answer tab referencing the email with the
request. The request must be posted in HIePRO no later than 14 calendar
days before the bid opening date, not including the bid opening date

An addendum will be issued to inform all prospective bidders of any
accepted substitution in accordance with Subsection 102.17 –Addenda .

(B) Statement of Variances. The statement of variances must list all
features of the proposed substitution that differ from the contract documents
and must further certify that the substitution has no other variant features.
The brochure and information submitted shall be clearly marked showing
make, model, size, options, and any other features requested by the
Engineer and must include sufficient evidence to evaluate each feature
listed as a variance. A request will be denied if submitted without sufficient
evidence. If after installing the substituted product, an unlisted variance is
discovered, the Contractor shall immediately replace the product with a
specified product at no increase in contract price and contract time.

(C) Substitution Denial. Any substitution request not complying with
the above requirements will be denied.

102.15 Preferences.

(A) Preference for Hawaii Products. In accordance with ACT 174,
SLH 2022, effective June 27, 2022, Hawaii Products Preference shall not
apply to solicitations for public works construction. Therefore, the Hawaii
Products Preference shall not apply to this project.

(B) Preferences for Apprenticeship Programs. In accordance with
ACT 17, SLH 2009 –Apprenticeship Program, a 5% bid adjustment for
bidders that are parties to apprenticeship agreements pursuant to Hawaii
Revised Statutes (HRS) Section 103-55.6 may be applied to the bidder's
price for evaluation purposes. These procedures apply to public works
projects with estimated cost of $250,000 or more and entered into under the
provisions of HRS Chapter 103.
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The following provisions apply to this Apprenticeship Program.

(1) Definitions

(a) “Apprenticeable trade” , HRS Section 103-55.6 (c),
shall have the same meaning as ‘apprenticeable occupation’
pursuant to Hawaii Administrative Rules ( HAR) Section 30-1-
5.

(b) “Department” means the department of labor and
industrial relations.

(c) “Director” means the director of labor and industrial
relations.

(d) “Employ” means the employment of a person in an
employer-employee relations.

(e) “Governmental body” means as defined in HRS
Section 103D-104.

(f) “Party to an apprenticeship agreement” means party to
a registered apprenticeship program with the department of
labor and industrial relations.

(g) “Preference” means the 5% by which the qualified
bidder's offer amount would be decreased for evaluation
purposes.
(h) “Public work” shall be as defined in HRS Section 104-
2 and HAR Section 12-22-1.

(i) “Registered apprenticeship program” means a
construction trade program approved by the department
pursuant to HAR Section 12-30-1 and Section 12-30-4.
(j) “Sponsor” means an operator of an apprenticeship
program and in whose name the program is approved and
registered with the department of labor and industrial relations
pursuant to HAR Section 12-30-1.

(k) Offeror – Entity/bidder submitting a proposal to
undertake a project.

(l) Procurement Officer –Director of Transportation or his
authorized representative.
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(2) Qualification Procedures

(a) Any bidder seeking the preference must be a party to
an apprenticeship agreement registered with the department
at the time the offer is made for each apprenticeable trade the
bidder will employ to construct the public works projects for
which the offer is being made.

1. The apprenticeship agreement shall be
registered and conform to the requirements of HRS
Chapter 372.

2. Subcontractors do not have to be a party to an
apprenticeship agreement for the bidder to obtain the
preference.

3. The bidder is not required to have apprentices
in its employ at the time of submittal of an offer to
qualify for the preference.

(b) The department shall:

1. Develop and maintain a list of construction
trades in registered apprenticeship programs which
conform to HRS Chapter 372; and

2. Electronically post the list, including any
amendments, on the department website
(http://labor.hawaii.gov).

(c) Bidder is responsible to comply with all submission
requirements for registration of its apprenticeship program
before requesting a preference.

(d) Bidder shall provide a certification by the sponsor of the
respective registered apprenticeship programs covering the
relevant trade(s) for the public works project.

(e) Certification Form 1 issued by the department shall
include:

1. Contractor information;

2. Solicitation reference;

3. Trade(s);
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4. Date and name of apprenticeship program;

5. Signature of authorized training coordinator or
training trust fund administrator certifying that the
contractor is a participant in the program, and that the
program is registered with the department;

6. Contract information for sponsor’s authorized
representative signing the form;

7. Number of apprentices enrolled in the program,
number who successfully completed the
apprenticeship program in the past 12 months,
including whether the contractor is signatory to a
collective bargaining agreement for that trade, or if not,
provide for attachment of a copy of the agreement
between the contractor and the program.

(3) Solicitation Procedures.

(a) If the NTB indicates that this project is covered by this
preference, and the offer is less than $250,000 this preference
will still be applicable in determining the lowest bidder.

(b) A claim for this preference must include the following:

1. Allow bidder seeking to claim the preference to
state the trades the bidder will employ to perform the
work;

2. For each trade to be employed to perform the
work, the bidder shall submit a completed signed
original Certification Form 1 verifying participation in an
apprenticeship program registered with the
department;

3. The Certification Form 1 shall be authorized by
an apprenticeship sponsor of the department's list of
registered apprenticeship programs. The authorization
shall be an original signature by an authorized official
of the apprenticeship sponsor; and
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4. The completed Certification Form 1 for each
trade must be submitted by the bidder with the offer.
Previous certifications shall not apply unless allowed
by the solicitation.

(c) Upon receiving Certification Form 1, the procurement
officer will verify with the department that the apprenticeship
program is on the list of apprenticeship programs registered
with the department. If the programs are not confirmed by the
department, the bidder will not qualify for the preference.

(4) Evaluation and Contract Award

(a) If the bidder certifies participation in an apprenticeship
program for each trade which will be employed by the bidder
for the project, the procurement officer shall apply the
preference and decrease the bidder's total bid amount by five
per cent (5%) for evaluation purposes.

(b) Should the bidder qualify for other statutory
preferences (for example, Hawaii products), all applicable
preferences shall be applied to the bidder's price.

(c) The contract amount shall be the original offer amount,
exclusive of any preference; the preference is only for
evaluation purposes.

(d) Any claims challenging a bidder's representation that
the bidder is a participant in an apprenticeship program(s) as
claimed, shall be submitted to the procurement officer. The
procurement officer will refer the challenge to the department
of labor and industrial relations who shall investigate any such
claims and shall make a determination.

(5) Contract Administration

(a) For the duration of a contract awarded utilizing the
apprenticeship preference, the contractor shall certify each
month that work is being conducted on the project, that it
continues to be a participant in the relevant apprenticeship
program for each trade it employs.
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(b) Monthly certification shall be made on Monthly
Certification Form 2 prepared and made available by the
department, be a signed original by the respective
apprenticeship program sponsors authorized official, and
submitted by the contractor with its monthly payment
requests.

(c) Should the contractor fail or refuse to submit its
monthly certification forms, or at any time during the
construction of the project, cease to be a part to a registered
apprenticeship agreement for each apprenticeable trades the
contractor employs, or will employ, the contractor will be
subject to the following sanctions:

1. Withholding of the requested payment until the
required form(s) are submitted;

2. Temporary or permanent cessation of work on
the project , without recourse to breach of contract
claims by the contractor; provided the agency shall be
entitled to restitution for nonperformance or liquidated
damages claims; or

3. Proceed to debar or suspend pursuant to HRS
Section 103D-702.

(d) If events such as “acts of God,” acts of a public enemy,
acts of the State or any other governmental body in its
sovereign or contractual capacity, fires, floods, epidemics,
freight embargoes, unusually severe weather, or strikes or
other labor disputes prevent the contractor from submitting
the certification forms, the contractor shall not be penalized as
provided herein, provided the contractor completely and
expeditiously complies with the certification process when the
event is over.

This subsection shall not apply when its application will disqualify the
State from receiving federal funds or aid.

(C) Preference for Recycled Products. Recycled Products shall not
apply to this project.
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(D) Evaluation Procedures and Contract Award. For bid evaluation,
the Engineer will evaluate the bids by applying the applicable preferences
selected by the bidders according to the contract. The Engineer will base
the calculations for adjustments upon the original bid prices offered. If more
than one preference applies, the evaluated bid price shall be the sum of the
original bid price plus applicable preference adjustments.

If a bidder has designated use of a Hawaii Product and fails to
provide the product, the contract will become void, and no payments will be
made.

The Engineer will award the contract to the responsible bidder
submitting the responsive bid with the lowest evaluated bid price. The
contract amount of the contract awarded shall be the original bid price
offered exclusive of any preference.

102.16 Certification for Safety and Health Program for Bids in excess
of $100,000. In accordance with HRS Chapter 396-18, the bidder or offeror, by
signing and submitting this proposal, certifies that a written safety and health plan
for this project will be available and implemented by the notice to proceed date for
this project. Details of the requirements of this plan may be obtained from the
State Department of Labor and Industrial Relations, Occupational Safety and
Health Division (HIOSH).

102.17 Addenda. Addenda issued shall become part of the contract
documents. Addenda to the bid documents will be provided to all prospective
bidders via HIePRO. Each addendum shall be an addition to the contract
documents. The terms and requirements of the bid documents (i.e., drawings,
specifications and other bid and contract documents) cannot be changed prior to
the bid opening except by a duly issued addendum.”

END OF SECTION 102
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Make this section a part of the Standard Specifications:1

2

“SECTION 103 - AWARD AND EXECUTION OF CONTRACT3

4

5

103.01 Consideration of Proposals. The Department will compare the6

proposals in terms of the summation of the products of the approximate quantities7

and the unit bid prices after the submittal date and time established in HIePRO. If8

a discrepancy occurs between the unit bid price and the bid price, the unit bid price9

shall govern.10

11

The Department reserves the right to reject proposals, waive technicalities12

or advertise for new proposals, if the rejection, waiver, or new advertisement favors13

the Department.14

15

103.02 Award of Contract. The award of contract, if it be awarded, will be16

made within 60 calendar days after the opening of bids, to the lowest responsible17

and responsive bidder whose bid meets all the requirements and criteria set forth18

in the invitation for bids. (Through HIePRO). The successful bidder will be notified19

by letter mailed to the address shown in its proposal, that its proposal has been20

accepted, and that it has been awarded the contract.21

22

23

(1) Requirement for Award. To be eligible for award, the24

apparent low bidder will be contacted to submit copies of the25

documents listed below to demonstrate compliance with HRS26

Section 103D-310(c). The documents shall be submitted to the27

Department within 14 days after bid opening unless otherwise28

specified in the invitation for bids or an extension is granted in writing29

by the Department. If a valid certificate/clearance is not submitted30

on a timely basis for award of a contract, a bidder otherwise31

responsive and responsible may not receive the award. See also32

Subsection 108.03 –Preconstruction Data Submittal.33

34

The Department may request the bidders to allow the Department35

to consider the bids for the issuance of an award beyond the 60 calendar36

day period. Agreement to such an extension must be made by a bidder37

in writing. Only bidders who have agreed to such an extension will be38

eligible for the award.39

40
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(A) Tax Clearance. Pursuant to HRS Sections 103D-310(c), 103-5341

and 103D-328, the successful bidder shall be required to submit a certified42

copy of its tax clearance issued by the Hawaii State Department of Taxation43

(DOTAX) and the Internal Revenue Service (IRS) to demonstrate its44

compliance with HRS Chapter 237. A tax clearance is valid for six (6)45

months from the most recent approval stamp date on the tax clearance and46

must be valid on the bid’s first legal advertisement date or any date47

thereafter up to the bid opening date.48

49

FORM A6, TAX CLEARANCE CERTIFICATE, is available at50

the following website:51

52

https://tax.hawaii.gov/53

54

To receive DOTAX Forms by fax or mail, phone55

(808) 587-7572 or 1-800-222-7572.56

57

The application for the Tax Clearance Certificate is the responsibility58

of the bidder and must be submitted directly to the DOTAX or IRS. The59

approved certificate may then be submitted to the Department.60

61

(B) DLIR Certificate of Compliance. Pursuant to HRS Section 103D-62

310(c), the successful bidder shall be required to submit a copy (faxed63

copies are acceptable) of its approved certificate of compliance issued by64

the Hawaii State Department of Labor and Industrial Relations (DLIR) to65

demonstrate its compliance with unemployment insurance (HRS Chapter66

383), workers’ compensation (HRS Chapter 386), temporary disability67

insurance (HRS Chapter 392), and prepaid health care (HRS Chapter 393).68

The certificate is valid for six (6) months from the most recent approval69

stamp date on the certificate and must be valid on the bid’s first legal70

advertisement date or any date thereafter up to the bid opening date. For71

certificates which receive a “pending” approval stamp, a DLIR approval72

stamp is required prior to the issuance of the Notice to Proceed.73

74

FORM LIR#27, APPLICATION FOR CERTIFICATE OF75

COMPLIANCE WITH SECTION 3-122-112, HAR, is available at the76

following website:77

78

http://labor.hawaii.gov/79

80

More information is available by calling the DLIR Unemployment Insurance81

Division at (808) 586-8926.82

83

Inquiries regarding the status of a LIR#27 Form may be made by84

calling the DLIR Disability Compensation Division at (808) 586-9200.85

86
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The application for the Certificate of Compliance is the responsibility87

of the bidder and must be submitted directly to the DLIR. The approved88

certificate may then be submitted to the Department.89

90

(C) DCCA Certificate of Good Standing. Pursuant to HRS Section91

103D-310(c), the successful bidder shall be required to submit a copy92

(faxed copies are acceptable) of its approved Certificate of Good Standing93

issued by the Hawaii State Department of Commerce and Consumer Affairs94

(DCCA), Business Registration Division (BREG) to demonstrate that it is95

either:96

97

(1) Incorporated or organized under the laws of the State; or98

99

(2) Registered to do business in the State as a separate branch100

or division that is capable of fully performing under the contract.101

102

The Certificate of Good Standing is valid for six (6) months from the103

approval date on the certificate and must be valid on the bid’s first legal104

advertisement date or any date thereafter up to the bid opening date. A105

Hawaii business that is a sole proprietorship, however, is not required to106

register with the BREG, and therefore not required to submit a Certificate of107

Good Standing. Bidders are advised that there are costs associated with108

registering and obtaining a Certificate of Good Standing from the DCCA.109

110

To purchase a CERTIFICATE OF GOOD STANDING, go to On-Line111

Services at the following website:112

113

http://cca.hawaii.gov/114

115

The application for the Certificate of Good Standing is the116

responsibility of the bidder and must be submitted directly to the DCCA.117

The approved certificate may then be submitted to the Department.118

119

(D) Hawaii Compliance Express (HCE). In lieu of the certificates120

referenced above, the bidder may make available proof of compliance121

through the Hawaii Compliance Express or any other designated122

certification process. Bidders may apply and register at the “Hawaii123

Compliance Express” website:124

125

https://vendors.ehawaii.gov/hce/126

127

103.03 Cancellation of Award. The Department reserves the right to cancel128

the award of contracts before the execution of said contract by the parties. There129

will be no liability to the awardee and to other bidders.130

131
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103.04 Return of Proposal Guaranty. The Department will return the proposal132

guaranties, except those of the three lowest bidders, after the Department checks133

the proposals. The Department will return the proposal guaranties of the remaining134

two lowest bidders, not awarded the contract, within five working days following135

the execution of the contract. The Department will return the successful bidder's136

proposal guaranty after the successful bidder furnishes a bond and executes the137

contract.138

139

103.05 Requirement of Contract Bond. At the time of execution of the140

contract, the successful bidder shall file a good and sufficient performance bond141

and a payment bond on the forms furnished by the Department conditioned for142

the full and faithful performance of the contract in accordance with the terms and143

intent thereof and for the prompt payment to all others for all labor and material144

furnished by them to the bidder and used in the prosecution of the work provided145

for in the contract. The bonds shall be of an amount equal to 100 percent of the146

amount of the contract price and include 5 percent of the contract amount147

estimated to be required for extra work. The bidder shall limit the acceptable148

performance and payment bonds to the following:149

150

(a) Legal tender;151

152

(b) Surety bond underwritten by a company licensed to issue bonds in153

the State of Hawaii; or154

155

(c) A certificate of deposit; share certificate; cashier's check; treasurer's156

check, teller's check drawn by or a certified check accepted by and payable157

on demand to the State by a bank savings institution or credit union insured158

by the Federal Deposit Insurance Corporation (FDIC) or the National Credit159

Union Administration (NCUA).160

161

1. The bidder may use these instruments only to a maximum of162

$100,000.163

164

2. If the required security or bond amount totals over $100,000165

more than one instrument not exceeding $100,000 each and issued166

by different financial institutions shall be acceptable.167

168

Such bonds shall also by the terms inure to the benefit of any and all169

persons entitled to file claims for labor done or material furnished in the work so as170

to give them a right of action as contemplated by HRS Section 103D-324.171

172

103.06 Execution of the Contract. The contract bond and HRS Chapter 104173

- Compliance Certificate, similar to a copy of the same annexed hereto, shall be174

executed by the successful bidder and returned within ten days after the award of175

the contract or within such further time as the Director may allow after the bidder176

has received the contract for execution.177
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The contract shall not bind the Department unless said parties execute the178

contract and the Director of Finance endorses the bidder's certificate in179

accordance with HRS Section 103-39.180

181

103.07 Failure to Execute Contract. Failure to execute the contract and file182

acceptable bonds shall be cause for the cancellation of the award in accordance183

with Subsection 103.06 - Execution of the Contract. Also, the Contractor forfeits184

the proposal guaranty which becomes the property of the Department. This is not185

a penalty, but liquidated damages sustained by the State. The Department may186

then make award to the next lowest responsible and responsive bidder or the187

Department may readvertise and construct the work under contract.”188

189

190

191

192

END OF SECTION 103193
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SECTION 104 –SCOPE OF WORK1
2

Make the following amendment to said Section:3
4

(I) Amend Section 104.11(B) Contractor’s Duty to Locate and Protect5
Utility by adding the following after line 291:6

7
“(4) The Contractor shall contact the Hawaii One Call Center at 811 prior8
to any execution in a public right of way or on private property.”9

10
(II) Amend Section 104.06 Methods of Price Adjustment as follows:11

12
“104.06 Methods of Price Adjustment. Any adjustment in the contract price13
pursuant to a change or claim shall be made in one or more of the following14
ways:15

16
(1) By written agreement on a fixed price adjustment before17
commencement of the pertinent performance.18

19
(2) By unit prices or other price adjustments specified in the contract or20
subsequently agreed upon before commencement of the pertinent21
performance.22

23
(3) The Engineer may base the adjustment for a lump sum item on a24
calculated proportionate unit price. The Engineer will calculate the25
proportionate unit price by dividing the original contract lump sum price by26
the actual or original estimated quantity established by the contract27
documents.28

29
(4) In any other lawful manner as the parties may mutually agree upon30
before commencement of the pertinent performance.31

32
(5) At the sole option of the Engineer, work may be paid for on a force33
account basis in accordance with Subsection 109.06 - Force Account34
Provisions and Compensation.35

36
(6) By the cost variations attributable to the events or situations with37
adjustment of profit and fee, all as specified in the contract or38
subsequently agreed upon before commencement of the pertinent39
performance.40

41
(7) In the absence of agreement by the parties:42

43
(A) For change orders with value not exceeding $50,000 by44
documented actual costs of the work, allowing for overhead and45
profit as set forth in Section 109.05 - Allowances for Overhead and46
Profit. A change order shall be issued within fifteen days of47
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submission by the contractor of proper documentation of completed48
force account work, whether periodic (conforming to the applicable49
billing cycle) or final. The Engineer shall return any50
documentation that is defective, to the contractor within fifteen days51
after receipt, with a statement identifying the defect; or52

53
(B) For change orders with value exceeding $50,000 by a54
unilateral determination by the Engineer of the costs attributable to55
the events or situations with adjustment of profit and fee, all as56
computed by the Engineer in accordance with applicable sections57
of HAR Chapters 3-123 and 3-126, and Section 109.05 -58
Allowances for Overhead and Profit. When a unilateral59
determination has been made, a unilateral change order shall be60
issued within ten days. Upon receipt of the unilateral change61
order, if the contractor does not agree with any of the terms or62
conditions, or the adjustment or nonadjustment of the contract time63
or contract price, the contractor shall file a notice of intent to claim64
within thirty days after the receipt of the written unilateral change65
order. Failure to file a protest within the time specified shall66
constitute agreement on the part of the contractor with the terms,67
conditions, amounts, and adjustment or nonadjustment of the68
contract time or the contract price set forth in the unilateral change69
order.70

71
A contractor shall be required to submit cost or pricing data if any72

adjustment in contract price is subject to the provisions of HAR Chapter 3-122,73
Subchapter 15. A fully executed change order or other document permitting74
billing for the adjustment in price under any method listed in Subsections75
104.06(1) through 104.06(7) shall be issued within ten days after agreement on76
the method of adjustment."77

78
79
80
81
82
83

END OF S EC TION 10 484
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SECTION 105 –CONTROL OF WORK1
2

Make the following amendments to said Section:3
4
5

(I) Amend 105.01 –Authority to read as follows:6
7

“105.01 Authority.8
9

(A) Authority of the Engineer. The Engineer is the representative of10
the Director and has all the authority of the Director with respect to the11
contract. The Engineer will make decisions on all questions that may12
arise regarding the contract, such as, but not limited to:13

14
(1) Interpretation of the contract documents.15

16
(2) Acceptability of the materials furnished and work performed.17

18
(3) Manner of performance and rate of progress of the work.19

20
(4) Acceptable fulfillment of the contract on the part of the21
Contractor.22

23
(5) Compensation under the contract.24

25
The Engineer’s decisions on questions, claims, and disputes will be26

final and conclusive subject to Subsection 107.15 –Disputes and Claims.27
28

The Engineer may delegate specific authority to act for the29
Engineer to a specific person or persons. Such delegation of authority30
shall be established in writing and shall become effective upon delivery to31
the Contractor.32

33
(B) Authority of the Inspectors. Inspectors, as a representative of34
the Engineer or other agencies, will inspect the work done and materials35
furnished. Such inspection may extend to the preparation, fabrication or36
manufacture of the materials to be used. The Inspector does not have37
authority vested in the Engineer unless specifically delegated in writing.38
The Inspector may not alter or waive the provisions of the contract, issue39
instructions contrary to the contract, or act as agent or representative of40
the Contractor.41

42
Failure of an Inspector at any time to reject non-conforming work43

shall not be considered a waiver of the State’s right to require work in strict44
conformity with the contract documents as a condition of final acceptance.45

46
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(C) Authority of the Consultant and Construction Management.47
The State may engage consultants and construction managements to48
perform duties in connection with the work. Unless otherwise specified in49
writing to the Contractor, such retained consultants and construction50
managements shall have no greater authority than an Inspector.”51

152
(II) Amend Subsection 105.02 - Submittals by revising the first paragraph53
from lines 52 to 61 to read as follows:54

55
“105.02 Submittals. The contract contains the description of various items56
that the Contractor must submit to the Engineer for review and acceptance. The57
Contractor shall review all submittals for correctness, conformance with the58
requirements of the contract documents and completeness before submitting59
them to the Engineer. The submittal shall indicate the contract items and60
specifications subsections for which the submittal is provided. The submittal61
shall be legible and clearly indicate what portion of the submittal is being62
submitted for review. The Contractor shall provide six copies of the required63
submissions at the earliest possible date.”64
5.0165
(III) Amend Subsection 105.08 (A) - Furnishing Drawings and Special66
Provisions to read as follows:67

68
“(A) Furnishing Drawings and Special Provisions. The State will69
furnish the Contractor an electronic set of the special provisions and70
plans.” The Contractor shall have and maintain at least one set of plans71
and specifications on the work site, at all times.72

73
(IV) Amend Subsection 105.14(D) –No Designated Storage Area from lines74
421 to 432 to read as follows:75

76
“(D) No Designated Storage Area. If no storage area is designated77
within the contract documents, materials and equipment may be stored78
anywhere within the State highway right-of-way, provided such storage79
and access to and from such site, within the sole discretion of the80
Engineer, does not create a public or traffic hazard or an impediment to81
the movement of traffic.”82

83
(V) Amend 105.16(A) –Subcontract Requirements by adding the following84

paragraph after line 483:85
86

The 'Specialty Items' of work for this project are as follows:87
88
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89
Section Description90

No.91
92

312 Contract Item No. 312.0100 under Section 312 –Hot Mix93
Glassphalt Base Course94

95
401 Contract Item No. 401.0100 under Section 401 –Hot Mix96

Asphalt Pavement97
98

606 All Contract Items under Section 606 - Guardrail99
100

622 All Contract Items under Section 622 –Roadway and Sign101
Lighting System102

103
623 All Contract Items under Section 623 - Traffic Signal System104

105
629 All Contract Items under Section 629 - Pavement Markings106

107
630 All Contract Items under Section 630 - Traffic Control Guide108

Signs109
110

631 All Contract Items under Section 631 - Traffic Control111
Regulatory, Warning, and Miscellaneous Signs112

113
632 All Contract Items under Section 632 - Markers114

115
645 Contract Item No. 645.0100 under Section 645 –Work Zone116

Traffic Control”117
118

(VI) Amend Subsection 105.16(B) –Substituting Subcontractors from line119
487 to line 494 to read:120

121
(B) Substituting Subcontractors. Under HRS Chapter 103D-302, the122
Contractor is required to list the names of persons or firms to be engaged123
by the Contractor as a subcontractor or joint contractor in the performance124
of the contract. No subcontractor may be added or deleted, unless125
authorized by the Engineer. Substitutions will be allowed only if the126
subcontractor:127

128
129
130
131

END OF SECTION 105132
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SECTION 106 – MATERIAL RESTRICTIONS AND REQUIREMENTS1
2

Make the following amendment to said Section:3
4

(I) Amend 106.05(B) – Deviation by revising the third sentence from line 1065
to 108 to read as follows:6

7
“Any deviations will be subject to Subsection 102.14 –Substitution of Materials8
and Equipment Before Bid Opening.9

10
(II) Amend 106.11 Steel and Iron Construction Material from line 23811
to line 277 to read as follows12

13
“106.11 Steel and Iron Construction Material. (Not Applicable)”14

15
16
17
18
19

END OF SECTION 10620
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SECTION 107 - LEGAL RELATIONS AND RESPONSIBILITY TO PUBLIC1
2

Make the following amendments to said Section:3
4

5

(I) Amend Section 107.01 Insurance Requirements from lines to 81 to6

read as follows:7
8

“(A) Obligation of Contractor. Contractor shall not commence any9

work until it obtains, at its own expense, all required insurance described10

herein. Such insurance shall be provided by an insurance company11

authorized by the laws of the State to issue such insurance in the State of12

Hawaii. Coverage by a “Non-Admitted” carrier is permissible provided the13

carrier has a Best’s Rating of “A-VII” or better. The Contractor shall14

maintain and ensure all insurance policies are current for the full period of15

the contract until final acceptance of the work by the State.16
17

The Certificate of Insurance shall contain: a clause that it is agreed18

that any insurance maintained by the State of Hawaii will apply in excess19

of, and not contribute with, insurance provided by this policy; and shall be20

accompanied by endorsement form CG2010 or equivalent naming the21

State as an additional insured to the policy which status shall be22

maintained for the full period of the contract until final acceptance of the23

work by State.24
25

The Contractor shall obtain all required insurance as part of the26

contract price. Where there is a requirement for the State of Hawaii and27

its officers and employees to be named as additional insureds under any28

Contractor’s insurance policy, before the State of Hawaii issues the Notice29

to Proceed, the Contractor shall obtain and submit to the Engineer a30

Certificate of Insurance and a written policy endorsement that confirms the31

State of Hawaii and its officers and employees are additional insureds for32

the specific State project number and project title under such insurance33

policies. The written policy endorsement must be issued by the insurance34

company insuring the Contractor for the specified policy type or by an35

agent of such insurance company who is vested with the authority to issue36

a written policy endorsement. The insurer’s agent shall also submit37

written confirmation of such authority to bind the insurer. Any delays in38

the issuance of the Notice to Proceed attributed to the failure to obtain the39

proof of the State of Hawaii and its officers and employees’ additional40

insured status shall be charged to the Contractor.41
42
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A mere Certificate of Insurance issued by a broker who represents43

the Contractor (but not the Contractor’s insurer), or by any other party who44

is not authorized to contractually name the State as an additional insured45

under the Contractor’s insurance policy, is not sufficient to meet the46

Contractor’s insurance obligations.47
48

Certificates shall contain a provision that coverages being certified49

will not be cancelled or materially changed without giving the Engineer at50

least thirty (30) days prior written notice. Contractor will immediately51

provide written notice to the Director should any of the insurance policies52

evidenced on its Certificate of Insurance form be cancelled, reduced in53

scope or coverage, or not renewed upon expiration. Should any policy be54

canceled before final acceptance of the work by the State, and the55

Contractor fails to immediately procure replacement insurance as56

specified, the State, in addition to all other remedies it may have for such57

breach, reserves the right to procure such insurance and deduct the cost58

thereof from any money due or to become due to the Contractor.59
60

Nothing contained in these insurance requirements is to be61

construed as limiting the extent of Contractor’s responsibility for payment62

of damages resulting from its operations under this contract, including the63

Contractor’s obligation to pay liquidated damages, nor shall it affect the64

Contractor’s separate and independent duty to defend, indemnify and hold65

the State harmless pursuant to other provisions of this contract. In no66

instance will the State’s exercise of an option to occupy and use67

completed portions of the work relieve the Contractor of its obligation to68

maintain the required insurance until the date of final acceptance of the69

work.70
71

All insurance described herein shall be primary and cover the72

insured for all work to be performed under the contract, all work performed73

incidental thereto or directly or indirectly connected therewith, including74

but not limited to traffic detour work, barricades, warnings, diversions, lane75

closures, and other work performed outside the work area and all change76

order work.77
78

The Contractor shall, from time to time, furnish the Engineer, when79

requested, satisfactory proof of coverage of each type of insurance80

required covering the work. Failure to comply with the Engineer’s request81

may result in suspension of the work, and shall be sufficient grounds to82

withhold future payments due the Contractor and to terminate the contract83

for Contractor’s default.84
85

(B) Types of Insurance. Contractor shall purchase and86

maintain insurance described below which shall provide coverage87

against claims arising out of the Contractor’s operations under the88
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contract, whether such operations be by the Contractor itself or by any89

subcontractor or by anyone directly or indirectly employed by any of90

them or by anyone for whose acts any of them may be liable.91
92

(1) Workers’ Compensation. The Contractor shall obtain93

worker’s compensation insurance for all persons whom they94

employ in carrying out the work under this contract. This insurance95

shall be in strict conformity with the requirements of the most96

current and applicable State of Hawaii Worker’s Compensation97

Insurance laws in effect on the date of the execution of this contract98

and as modified during the duration of the contract.99
100

(2) Auto Liability. The Contractor shall obtain Auto Liability101

Insurance covering all owned, non-owned and hired autos with a102

Combined single Limit of not less than $1,000,000 per occurrence103

for bodily injury and property damage with the State of Hawaii104

named as additional insured. Refer to SPECIAL CONDITIONS for105

any additional requirements.106
107

(3) General Liability. The Contractor shall obtain General108

Liability insurance with a limit of not less than $2,000,000 per109

occurrence and in the Aggregates for each of the following:110
111

(a) Products - Completed/Operations Aggregate,112
113

(b) Personal & Advertising Injury, and114
115

(c) Bodily Injury & Property Damage116
117

The General Liability insurance shall include the State as an118

Additional Insured. The required limit of insurance may be provided119

by a single policy or with a combination of primary and excess120

policies. Refer to SPECIAL CONDITIONS for any additional121

requirements.122
123

(4) Builders Risk For All Work. The Contractor shall take out124

a policy of builder’s risk insurance for the full replacement value of125

the project work; from a company licensed or otherwise authorized126

to do business in the State of Hawaii; naming the State as an127

additional insured under each policy; and covering all work, labor,128

and materials furnished by such Contractor and all its129

subcontractors against loss by fire, windstorm, tsunamis,130

earthquakes, lightning, explosion, other perils covered by the131

standard Extended Coverage Endorsement, vandalism, and132

malicious mischief. Refer to SPECIAL CONDITIONS for any133

additional requirements.”134



HWY-L01-22
107-4a 12/21/18

(II) Add Section 107.18 Citizen and Residential Labor Force after line 745135

to read as follows:136

137

“107.18 Citizen and Residential Labor Force.138
139

(A) Citizen Labor. No person shall be employed as a laborer or140

mechanic unless such person is a citizen of the United States or eligible to141

become one; provided that persons without such qualifications may be142

employed with the approval of the Governor until persons who are citizens143

and are competent for such services are available for hire.144
145

(B) Residential Labor Force. In accordance with Act 192; SLH 2011,146

no less than eighty (80) percent of the bidder's labor force working on the147

contract shall be provided by Hawaii residents. This act applies to all148

construction procurements under HRS Chapter 103D; however this act149

does not apply to procurements for professional services under Section150

103D-304 and small purchases under Section 103D-305. This act is also151

applicable to any subcontract of $50.000.00 or more in connection with152

this contract.153
154

Resident means a person who is physically present in the State of155

Hawaii at the time the person claims to have established the person’s156

domicile in the State of Hawaii and shows the person’s intent is to make157

Hawaii the person’s primary residence.158
159

(C) Percentage of workforce shall be determined by dividing the labor160

hours (including subcontractors) provided by residents working on the161

project divided by the total number of hours worked by all employees of162

the contractor in the performance of the contract. Hours worked by163

employees within shortage trades as determined by the Department of164

Labor and Industrial Relations shall not be included in the calculation of165

this percentage.166
167

(D) Certification of compliance with the forgoing provisions shall be168

made by the contractor in the form of a written oath submitted to the169

Procurement Officer on a monthly basis for the duration of the contract.170
171

(E) Sanctions for non compliance with these provisions are as follows:172
173

(1) With respect to the General Contractor, withholding of174

payment on the contract until the Contractor or its Subcontractor175

complies with HRS Chapter 103B as amended by Act 192, SLH176

2011.177
178
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(2) Proceedings for debarment or suspension of the Contractor179

or Subcontractor under Hawaii Revised Statutes § 103D-702.180
181

This Section shall not apply when its application will disqualify the State182

from receiving federal funds or aid.”183
184

185

186

187

END OF SECTION 107188
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Amend Section 108 –PROSECUTION AND PROGRESS to read as follows:1
2

“SECTION 108 – PROSECUTION AND PROGRESS3
4
5

108.01 Notice to Proceed (NTP). A Notice To Proceed will be issued to the6
Contractor not more 30 calendar days after the contract certification date. The7
Engineer may suspend the contract before issuing the Notice To Proceed, in8
which case the Contractor’s remedies are exclusively those set forth in Subsection9
108.10 –Suspension of Work.10

11
The Contractor shall be allowed up to 14 calendar days after the Notice to12

Proceed to begin physical work. The Start Work Date will be established when13
this period ends or on the actual day that physical work begins, whichever is first.14
Charging of Contract Time will begin on the Start Work Date. The Contractor shall15
notify the Engineer, in writing, at least five working days before beginning physical16
work.17

18
In the event that the Contractor fails to start physical work within the time19

specified, the Engineer may terminate the contract in accordance with Subsection20
108.11 –Termination of Contract for Cause.21

22
During the period between the Notice to Proceed and the Start Work Date23

the Contractor should adjust work forces, equipment, schedules, and procure24
materials and required permits, prior to beginning physical work.25

26
Any physical work done prior to the Start Work Date will be considered27

unauthorized work. If the Engineer does not direct that the unauthorized work be28
removed, it shall be paid for after the Start Work Date and only if it is acceptable.29

30
In the event that the Engineer establishes, in writing, a Start Work Date that31

is beyond 60 calendar days from the Notice to Proceed date, the Contractor may32
submit a claim in accordance with, Subsection 107.15 –Disputes and Claims for33
increased labor and material costs which are directly attributable to the delay34
beyond the first 60 calendar days after the Notice to Proceed date.35

36
The Contractor shall notify the Engineer at least 24 hours before restarting37

physical work after a suspension of work pursuant to Subsection 108.10 –38
Suspension of Work.39

40
Once physical work has begun, the Contractor shall work expeditiously and41

pursue the work diligently to completion with the contract time. If a portion of the42
work is to be done in stages, the Contractor shall leave the area safe and usable43
for the user agency and the public at the end of each stage.44

45
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108.02 Prosecution of Work. Unless otherwise permitted by the Engineer, in46
writing, the Contractor shall not commence with physical construction unless47
sufficient materials and equipment are available for either continuous construction48
or completion of a specified portion of the work.49

50
108.03 Preconstruction Submittals. The awardee shall submit to the51
Engineer for information and review the pre-construction submittals within 2152
calendar days from award. Until the items listed below are received and found53
acceptable by the Engineer, the Contractor shall not start physical work unless54
otherwise authorized to do so in writing and subject to such conditions set by the55
Engineer. Charging of Contract Time will not be delayed, and additional contract56
time will not be granted due to Contractor delay in submitting acceptable57
preconstruction submittals. No progress payment will be made to the Contractor58
until the Engineer acknowledges, in writing, receipt of the following59
preconstruction submittals acceptable to the Engineer:60

61
(1) List of the Superintendent and other Supervisory Personnel, and62
their contact information.63

64
(2) Name of person(s) authorized to sign for the Contractor.65

66
(3) Work Schedule including hours of operation.67

68
(4) Initial Progress Schedule (See Subsection 108.06 – Progress69
Schedule).70

71
(5) Water Pollution and Siltation Control Submittals, including Site-72
Specific Best Management Practice Plan.73

74
(6) Solid Waste Disposal form.75

76
(7) Tax Rates.77

78
(8) Insurance Rates.79

80
(9) Certificate of Insurance, satisfactory to the Engineer, indicating that81
the Contractor has in place all insurance coverage required by the contract82
documents.83

84
(10) Schedule of agreed prices.85

86
(11) List of suppliers.87

88
(12) Traffic Control Plan, if applicable.89
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108.04 Character and Proficiency of Workers. The Contractor shall at all90
times provide adequate supervision and sufficient labor and equipment for91
prosecuting the work to full completion in the manner and within the time required92
by the contract. The superintendent and all other representatives of the93
Contractor shall act in a civil and honest manner in all dealings with the Engineer,94
all other State officials and representatives, and the public, in connection with the95
work.96

97
All workers shall possess the proper license, certification, job classification,98

skill, training, and experience necessary to properly perform the work assigned to99
them.100

101
The Engineer may direct the removal of any worker(s) who does not carry102

out the assigned work in a proper and skillful manner or who is disrespectful,103
intemperate, violent, or disorderly. The worker shall be removed forthwith by the104
Contractor and will not work again without the written permission of the Engineer.105

106
108.05 Contract Time.107

108
(A) Calculation of Contract Time. When the contract time is on a109
working day basis, the total contract time allowed for the performance of110
the work will be the number of working days shown in the contract plus any111
additional working days authorized in writing as provided hereinafter. The112
count of elapsed working days to be charged against contract time, will113
begin from the Start Work Date and will continue consecutively to the date114
of Substantial Completion. When multiple shifts are used to perform the115
work, the State will not consider the hours worked over the normal eight116
working hours per day or night as an additional working day.117

118
When the contract is on a calendar day basis, the total contract time119

allowed for the performance of the work will be the number of days shown120
in the contract plus any additional days authorized in writing as provided121
hereinafter. The count of elapsed days to be charged against contract time122
will begin from the Start Work Date and will continue consecutively to the123
date of Substantial Completion. The Engineer will exclude days elapsing124
between the orders of the Engineer to suspend work and resume work for125
suspensions not the fault of the Contractor.126

127
(B) Modifications of Contract Time. Whenever the Contractor128
believes that an extension of contract time is justified, the Contractor shall129
serve written notice on the Engineer not more than five working days after130
the occurrence of the event that causes a delay or justifies a contract time131
extension. Contract time may be adjusted for the following reasons or132
events, but only if and to the extent the critical path has been affected:133

134
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(1) Changes in the Work, Additional Work, and Delays135
Caused by the State. If the Contractor believes that an extension of136
time is justified on account of any act or omission by the State, and is137
not adequately provided for in a field order or change order, it must138
request the additional time as provided above. At the request of the139
Engineer, the Contractor must show how the critical path will be140
affected and must also support the time extension request with141
schedules, as well as statements from its subcontractors, suppliers,142
or manufacturers, as necessary. Claims for compensation for any143
altered or additional work will be determined pursuant to Subsection144
104.02 –Changes.145

146
Additional time to perform the extra work will be added to the147

time allowed in the contract without regard to the date the change148
directive was issued, even if the contract completion date has149
passed. A change requiring time issued after contract time has150
expired will not constitute an excusal or waiver of pre-existing151
Contractor delay.152

153
(2) Delay for Permits. For delays in the routine application and154
processing time required to obtain necessary permits, including155
permits to be obtained from State agencies, the Engineer may grant156
an extension provided that the permit takes longer than 30 days to157
acquire and the delay is not caused by the Contractor, and provided158
that as soon as the delay occurs, the Contractor notifies the159
Engineer in writing that the permits are not available. Permits160
required by the contract that take less than 30 days to acquire from161
the time which the appropriate documents are granted shall be162
acquired between Notice to Proceed and Start Work Date or163
accounted for in the contractor’s progress schedule. Time164
extensions will be the exclusive relief granted on account of such165
delays.166

167
(3) Delays Beyond Contractor’s Control. For delays caused by168
acts of God, a public enemy, fire, inclement weather days or169
adverse conditions resulting therefrom, earthquakes, floods,170
epidemics, quarantine restrictions, labor disputes impacting the171
Contractor or the State, freight embargoes and other reasons172
beyond the Contractor’s control, the Contractor may be granted an173
extension of time provided that:174

175
(a) In the written notice of delay to the Engineer, the176
Contractor describes possible effects on the completion date177
of the contract. The description of delays shall:178

179
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1. State specifically the reason or reasons for the180
delay and fully explain in a detailed chronology how the181
delay affects the critical path.182

183
2. Include copies of pertinent documentation to184
support the time extension request.185

186
3. Cite the anticipated period of delay and the time187
extension requested.188

189
4. State either that the above circumstances have190
been cleared and normal working conditions restored191
as of a certain day or that the above circumstances will192
continue to prevent completion of the project.193

194
(b) The Contractor shall notify the Engineer in writing when195
the delay ends. Time extensions will be the exclusive relief196
granted and no additional compensation will be paid the197
Contractor for such delays.198

199
(4) Delays in Delivery of Materials or Equipment. For delays200
in delivery of materials or equipment, which occur as a result of201
unforeseeable causes beyond the control and without fault of the202
Contractor, its subcontractor(s) or supplier(s), time extensions shall203
be the exclusive relief granted and no additional compensation will204
be paid the Contractor on account of such delay. The delay shall not205
exceed the difference between the originally scheduled delivery date206
and the actual delivery date. The Contractor may be granted an207
extension of time provided that it complies with the following208
procedures:209

210
(a) The Contractor’s written notice to the Engineer must211
describe the delays and state the effect such delays may have212
on the critical path.213

214
(b) The Contractor, if requested, must submit to the215
Engineer within five days after a firm delivery date for the216
material and equipment is established, a written statement217
regarding the delay. The Contractor must justify the delay as218
follows:219

220
1. State specifically all reasons for the delay.221
Explain in a detailed chronology the effect of the delay222
on the critical path.223

224
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2. Submit copies of purchase order(s), factory225
invoice(s), bill(s) of lading, shipping manifest(s),226
delivery tag(s), and any other documents to support the227
time extension request.228

229
3. Cite the start and end date of the delay and the230
time extension requested.231

232
(5) Delays for Suspension of Work. When the performance of233
the work is totally suspended for one or more days (calendar or234
working days, as appropriate) by order of the Engineer in235
accordance with Subsections 108.10(A)(1), 108.10(A)(2), or236
108.10(A)(5) the number of days from the effective date of the237
Engineer’s order to suspend operations to the effective date of the238
Engineer’s order to resume operations shall not be counted as239
contract time and the contract completion date will be adjusted.240
During periods of partial suspensions of the work, the Contractor will241
be granted a time extension only if the partial suspension affects the242
critical path. If the Contractor believes that an extension of time is243
justified for a partial suspension of work, it must request the244
extension in writing at least five working days before the partial245
suspension will affect the critical operation(s) in progress. The246
Contractor must show how the critical path was increased based on247
the status of the work and must also support its claim if requested,248
with statements from its subcontractors. A suspension of work will249
not constitute a waiver of pre-existing Contractor delay.250

251
(6) Contractor Caused Delays. No time extension will be252
granted under the following circumstances:253

254
(a) Delays within the Contractor’s control in performing the255
work caused by the Contractor, subcontractor, supplier, or any256
combination thereof.257

258
(b) Delays within the Contractor’s control in arrival of259
materials and equipment caused by the Contractor,260
subcontractor, supplier, or any combination thereof, in261
ordering, fabricating, and delivery.262

263
(c) Delays requested for changes which do not affect the264
critical path.265
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(d) Delays caused by the failure of the Contractor to make266
submittals in a timely manner for review and acceptance by267
the Engineer, such as but not limited to shop drawings,268
descriptive sheets, material samples, and color samples269
except as covered in Subsection 108.05(B)(3) – Delays270
Beyond Contractor’s Control and 108.05(B)(4) –Delays in271
Delivery of Materials or Equipment.272

273
(e) Delays caused by the failure to submit sufficient274
information and data in a timely manner in the proper form in275
order to obtain necessary permits related to the work.276

277
(f) Failure to follow the procedure within the time allowed278
by contract to request a time extension.279

280
(g) Failure of the Contractor to provide evidence sufficient281
to support the time extension request.282

283
(7) Reduction in Time. If the State deletes or modifies any284
portion of the work, an appropriate reduction of contract time may be285
made in accordance with Subsection 104.02 - Changes.286

108.05287
108.06 Progress Schedules.288

289
(A) Forms of Schedule. All schedules shall be submitted using the290
specific computer program designated in the bid documents. If no such291
scheduling software program is designated, then all schedules shall be292
submitted using the latest version of Microsoft Project by Microsoft or293
approved equivalent software program.294

295
Schedule submittals shall be as follows:296

297
(1) For Contracts $2,000,000 or less or For Contract Time 100298
Working Days or 140 Calendar Days or Less. For contracts of299
$2,000,000 or less or for contract time of 100 working days or 140300
calendar days or less, the progress schedule will be a Time Scaled301
Logic Diagram (TSLD). The Contractor shall submit a TSLD302
submittal package meeting the following requirements and having303
these essential and distinctive elements:304

305
(a) The major features of work, such as but not limited to306
BMP installation, grubbing, roadway excavation, structure307
excavation, structure construction, shown in the chronological308
order in which the Contractor proposes to work that feature or309
work and its location on the project. The schedule shall310
account for normal inclement weather, unusual soil or other311
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conditions that may influence the progress of the work,312
schedules, and coordination required by any utility, off or on313
site fabrications, and other pertinent factors that relate to314
progress;315

316
(b) All features listed or not listed in the contract317
documents that the Contractor considers a controlling factor318
for the timely completion of the contract work.319

320
(c) The time span and sequence of the activities or events321
for each feature, and its interrelationship and322
interdependencies in time and logic to other features in order323
to complete the project.324

325
(d) The total anticipated time necessary to complete work326
required by the contract.327

328
(e) A chronological listing of critical intermediate dates or329
time periods for features or milestones or phases that can330
affect timely completion of the project.331

332
(f) Major activities related to the location on the project.333

334
(g) Non-construction activities, such as submittal and335
acceptance periods for shop drawings and material,336
procurement, testing, fabrication, mobilization, and337
demobilization or order dates of long lead material.338

339
(h) Set schedule logic for out of sequence activities to340
retain logic. In addition, open ends shall be non-critical.341

342
(i) Show target bars for all activities.343

344
(j) Vertical and horizontal sight lines both major and minor345
shall be used as well as a separator line between groups.346
The Engineer will determine frequency and style.347

348
(k) The file name, print date, revision number, data and349
project title and number shall be included in the title block.350

351
(l) Have columns with the appropriate data in them for352
activity ID, description, original duration, remaining duration,353
early start, early finish, total float, percent complete,354
resources. The resource column shall list who is responsible355
for the work to be done in the activity. These columns shall356
be to the left of the bar chart.357
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(2) For Contracts Which Have A Contract Amount More Than358
$2,000,000 Or Having A Contract Time Of More Than 100359
Working Days Or 140 Calendar Days. For contracts which have a360
contract amount more than $2,000,000 or contract time of more than361
100 working days or 140 calendar days, the Contractor shall submit362
a Timed-Scaled Logic Diagram (TSLD) meeting the following363
requirements and having these essential and distinctive elements:364

365
(a) The information and requirements listed in Subsection366
108.06(A)(1) – For Contracts $2,000,000 or Less or For367
Contract Time 100 Working Days or 140 Calendar Days or368
Less.369

370
(b) Additional reports and graphics available from the371
software as requested by the Engineer.372

373
(c) Sufficient detail to allow at least weekly monitoring of374
the Contractor and subcontractor's operations.375

376
(d) The time scaled schematic shall be on a calendar or377
working days basis. What will be used shall be determined by378
how the contract keeps track of time. It will be the same. Plot379
the critical calendar dates anticipated.380

381
(e) Breakdown of activity, such as forming, placing382
reinforcing steel, concrete pouring and curing, and stripping383
in concrete construction. Indicate location of work to be done384
in such detail that it would be easily determined where work385
would be occurring within approximately 200 feet.386

387
(f) Latest start and finish dates for critical path activities.388

389
(g) Identify responsible subcontractor, supplier, and others390
for their respective activity.391

392
(h) No individual activity shall have duration of more than393
20 calendar days unless requested and approved by the394
Engineer.395

396
(i) All activities shall have work breakdown structure397
codes and activity codes. The activity codes shall have398
coding that incorporates information for phase, location, who399
is responsible for doing work and type of operation and400
activity description.401

402
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(j) Incorporate all physical access and availability403
restraints.404

405
(B) Inspection and Testing. All schedules shall provide reasonable406
time and opportunity for the Engineer to inspect and test each work activity.407

408
(C) Engineer’s Acceptance of Progress Schedule. The submittal of,409
and the Engineer’s receipt of any progress schedule, shall not be deemed410
an agreement to modify any terms or conditions of the contract. Any411
modifications to the contract terms and conditions that appear in or may be412
inferred from an acceptable schedule will not be valid or enforceable unless413
and until the Engineer exercises discretion to issue an appropriate change414
order. Nor shall any submittal or receipt imply the Engineer’s approval of415
the schedule’s breakdown, its individual elements, any critical path that may416
be shown, nor shall it obligate the State to make its personnel available417
outside normal working hours or the working hours established by the418
Contract in order to accommodate such schedule. The Contractor has the419
risk of all elements (whether or not shown) of the schedule and its420
execution. No claim for additional compensation, time, or both, shall be421
made by the Contractor or recognized by the Engineer for delays during422
any period for which an acceptable progress schedule or an updated423
progress schedule as required by Subsection 108.06(E) – Contractor’s424
Continuing Schedule Submittal Requirements had not been submitted. Any425
acceptance or approval of the schedule shall be for general format only and426
shall not be deemed an agreement by the State that the construction427
means, methods, and resources shown on the schedule will result in work428
that conforms to the contract requirements or that the sequences or429
durations indicated are feasible.430

431
(D) Initial Progress Schedule. The Contractor shall submit an initial432
progress schedule. The initial progress schedule shall consist of the433
following:434

435
(1) Four sets of the TSLD schedule.436

437
(2) All the software files and data to re-create the TSLD in a438
computerized software format as specified by the Engineer.439

440
(3) A listing of equipment that is anticipated to be used on the441
project. Including the type, size, make, year of manufacture, and all442
information necessary to identify the equipment in the Rental Rate443
Blue Book for Construction Equipment.444

445
(4) An anticipated manpower requirement graph plotting contract446
time and total manpower requirement. This may be superimposed447
over the payment graph.448

449
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(5) A Method Statement that is a detailed narrative describing the450
work to be done and the method by which the work shall be451
accomplished for each major activity. A major activity is an activity452
that:453

454
(a) Has a duration longer than five days.455

456
(b) Is a milestone activity.457

458
(c) Is a contract item that exceeds $10,000 on the contract459
cost proposal.460

461
(d) Is a critical path activity.462

463
(e) Is an activity designated as such by the Engineer.464

465
Each Method Statement shall include the following items466

needed to fulfill the schedule:467
468

(a) Quantity, type, make, and model of equipment.469
470

(b) The manpower to do the work, specifying worker471
classification.472

473
(c) The production rate per eight hour day, or the working474
hours established by the contract documents needed to meet475
the time indicated on the schedule. If the production rate is476
not for eight hours, the number of working hours shall be477
indicated.478

479
(6) Two sets of color time-scaled project evaluation and review480
technique charts (“PERT”) using the activity box template of Logic –481
Early Start or such other template designated by the Engineer.482

483
If the contract documents establish a sequence or order for the work,484

the initial progress schedule shall conform to such sequence or order.485
486

(E) Contractor’s Continuing Schedule Submittal Requirements.487
After the acceptance of the initial TSLD and when construction starts, the488
Contractor shall submit four plotted progress schedules, two PERT charts,489
and reports on all construction activities every two weeks (bi-weekly). This490
scheduled bi-weekly submittal shall also include an updated version of the491
project schedule in a computerized software format as specified by the492
Engineer. The submittal shall have all the information needed to re-create493
that time period’s TSLD plot and reports. The bi-weekly submittal shall494
include, but not limited to, an update of activities based on actual durations,495
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all new activities and any changes in duration or start or finish dates of any496
activity.497

498
The Contractor shall submit with every update, in report form499

acceptable to the Engineer, a list of changes to the progress schedule since500
the previous schedule submittal. The Engineer may change the frequency501
of the submittal requirements but may not require a submittal of the502
schedule to be more than once a week. The Engineer may decrease the503
frequency of the submittal of the bi-weekly schedule.504

505
The Contractor shall submit updates of the anticipated work506

completion graph, equipment listing, manpower requirement graph or507
method statement when requested by the Engineer. The Contractor shall508
submit such updates within 4 calendar days from the date of the request by509
the Engineer.510

511
The Engineer may withhold progress payment until the Contractor is512

in compliance with all schedule update requirements513
514

(F) Float. All float appearing on a schedule is a shared commodity.515
Float does not belong to or exist for the exclusive use or benefit of either516
the State or the Contractor. The State or the Contractor has the opportunity517
to use available float until it is depleted. Float has no monetary value.518

519
(G) Scheduled Meetings. The Contractor shall meet on a bi-weekly520
basis with the Engineer to review the progress schedule. The Contractor521
shall have someone attending the meeting that can answer all questions on522
the TSLD and other schedule related submittals.523

524
(H) Accelerated Schedule; Early Completion. If the Contractor525
submits an accelerated schedule (shorter than the contract time), the526
Engineer’s review and acceptance of an accelerated schedule does not527
constitute an agreement or obligation by the State to modify the contract528
time or completion date. The Contractor is solely responsible for and shall529
accept all risks and any delays, other than those that can be directly and530
solely attributable to the State, that may occur during the work, until the531
contract completion date. The contract time or completion date is532
established for the benefit of the State and cannot be changed without an533
appropriate change order or Substantial Completion granted by the State.534
The State may accept the work before the completion date is established,535
but is not obligated to do so.536
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If the TSLD indicates an early completion of the project, the537
Contractor shall, upon submittal of the schedule, cooperate with the538
Engineer in explaining how it will be achieved. In addition, the Contractor539
shall submit the above explanation in writing which shall include the State’s540
part, if any, in achieving the early completion date. Early completion of the541
project shall not rely on changes to the Contract Documents unless542
approved by the Engineer.543

544
(I) Contractor Responsibilities. The Contractor shall promptly545
respond to any inquiries from the Engineer regarding any schedule546
submission. The Contractor shall adjust the schedule to address directives547
from the Engineer and shall resubmit the TSLD package to the Engineer548
until the Engineer finds it acceptable.549

550
The Contractor shall perform the work in accordance with the551

submitted TSLD. The Engineer may require the Contractor to provide552
additional work forces and equipment to bring the progress of the work into553
conformance with the TSLD at no increase in contract price or contract time554
whenever the Engineer determines that the progress of the work does not555
insure completion within the specified contract time.556

108.06557
108.07 Weekly Meeting. In addition to the bi-weekly schedule meetings, the558
Contractor shall be available to meet once a week with the Engineer at the time559
and place as determined by the Engineer to discuss the work and its progress560
including but not limited to, the progress of the project, potential problems,561
coordination of work, submittals, erosion control reports, etc. The Contractor’s562
personnel attending shall have the authority to make decisions and answer563
questions.564

565
The Contractor shall bring to weekly meetings a detailed work schedule566

showing the next three weeks’ work. Number of copies of the detailed work567
schedule to be submitted will be determined by the Engineer. The three-week568
schedule is in addition to the TSLD and shall in no way be considered as a569
substitute for the TSLD or vice versa. The three-week schedule shall show:570

571
(a) All construction events, traffic control and BMP related activities in572
such detail that the Engineer will be able to determine at what location and573
type of work will be done for any day for the next three weeks. This is for574
the State to use to plan its manpower requirements for that time period.575

576
(b) The duration of all events and delays.577

578
(c) The critical path clearly marked in red or marked in a manner that579
makes it clearly distinguishable from other paths and is acceptable to the580
Engineer.581

582
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(d) Critical submittals and requests for information (RFI’s).583
584

(e) The project title, project number, date created, period the schedule585
covers, Contractor’s name and creator of the schedule on each page.586

587
Two days prior to each weekly meeting, the Contractor shall submit588

a list of outstanding submittals, RFIs and issues that require discussion.589
590

108.08 Liquidated Damages for Failure to Complete the Work or Portions591
of the Work on Time. The actual amount of damages resulting from the592
Contractor’s failure to complete the contract in a timely manner is difficult to593
accurately determine. Therefore, the amount of such damages shall be liquidated594
damages as set forth herein and in the special provisions. The State may, at its595
discretion, deduct the amount from monies due or that may become due under the596
contract.597

598
When the Contractor fails to reach substantial completion of the work for599

which liquidated damages are specified, within the time or times fixed in the600
contract or any extension thereof, in addition to all other remedies for breach that601
may be available to the State, the Contractor shall pay liquidated damages to the602
State, in the amount of $ _____________ per working day.603

604
(A) Liquidated Damages Upon Termination. If the State terminates605
on account of Contractor’s default, liquidated damages may be charged606
against the defaulting Contractor and its surety until final completion of607
work.608

609
(B) Liquidated Damages for Failure to Complete the Punchlist. The610
Contractor shall complete the work on any punchlist created after the pre-611
final inspection, within the contract time or any extension thereof.612

613
When the Contractor fails to complete the work on such punchlist614

within the contract time or any extension thereof, the Contractor shall pay615
liquidated damages to the State of 20 percent of the amount of liquidated616
damages established for failure to substantially complete the work within617
contract time. Liquidated damages shall not be assessed for the period618
between:619

620
(1) Notice from the Contractor that the project is substantially621
complete and the time the punchlist is delivered to the Contractor.622

623
(2) The date of the completion of punchlist as determined by the624
Engineer and the date of the successful final inspection, and625

626
627
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(3) The date of the Final Inspection that results in Substantial628
Completion and the receipt by the Contractor of the written notice of629
Substantial Completion.630

631
(C) Actual Damages Recoverable If Liquidated Damages Deemed632
Unenforceable. In the event a court of competent jurisdiction holds that633
any liquidated damages assessed pursuant to this contract are634
unenforceable, the State will be entitled to recover its actual damages for635
Contractor’s failure to complete the work, or any designated portion of the636
work within the time set by the contract.637

108.08638
108.09 Rental Fees for Unauthorized Lane Closure or Occupancy. In639
addition to all other remedies available to the State for Contractor’s breach of the640
terms of the contract, the Engineer will assess the rental fees in the amount of641
$500 for every one-to fifteen-minute increment for each roadway lane closed to642
public use or occupied beyond the time periods authorized in the contract or by the643
Engineer. The maximum amount assessed per day shall be $5,000. The State644
may, at its discretion, deduct the amount from monies due or that may become645
due under the contract. The rental fee may be waived in whole or part if the646
Engineer determines that the unauthorized period of lane closure or occupancy647
was due to factors beyond the control of the Contractor. Equipment breakdown is648
not a cause to waive liquidated damages.649

650
108.10 Suspension of Work.651

652
(A) Suspension of Work. The Engineer may, by written order, suspend653
the performance of the work, either in whole or in part, for such periods as654
the Engineer may deem necessary, for any cause, including but not limited655
to:656

657
(1) Weather or soil conditions considered unsuitable for658
prosecution of the work.659

660
(2) Whenever a redesign that may affect the work is deemed661
necessary by the Engineer.662

663
(3) Unacceptable noise or dust arising from the construction even664
if it does not violate any law or regulation.665

666
(4) Failure on the part of the Contractor to:667

668
(a) Correct conditions unsafe for the general public or for669
the workers.670

671
(b) Carry out orders given by the Engineer.672
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(c) Perform the work in strict compliance with the673
provisions of the contract.674

675
(d) Provide adequate supervision on the jobsite.676

(5) The convenience of the State.677
678

(B) Partial and Total Suspension. Suspension of work on some but679
not all items of work shall be considered a “partial suspension” .680
Suspension of work on all items shall be considered “total suspension” .681
The period of suspension shall be computed from the date set out in the682
written order for work to cease until the date of the order for work to683
resume.684

685
(C) Reimbursement to Contractor. In the event that the Contractor is686
ordered by the Engineer in writing as provided herein to suspend all work687
under the contract for the reasons specified in Subsections 108.10(A)(2),688
108.10(A)(3), or 108.10(A)(5) of the “Suspension of Work” paragraph, the689
Contractor may be reimbursed for actual direct costs incurred on work at690
the jobsite, as authorized in writing by the Engineer, including costs691
expended for the protection of the work. An allowance of 5 percent for692
indirect categories of delay costs will be paid on any reimbursed direct693
costs, including extended branch and home-office overhead and delay694
impact costs. No allowance will be made for anticipated profits. Payment695
for equipment which is ordered to standby during such suspension of work696
shall be made as described in Subsection 109.06(H) - Idle and Standby697
Equipment.698

699
(D) Cost Adjustment. If the performance of all or part of the work is700
suspended for reasons beyond the control of the Contractor except an701
adjustment shall be made for any increase in cost of performance of this702
contract (excluding profit) necessarily caused by such suspension, and the703
contract modified in writing accordingly.704

705
However, no adjustment to the contract price shall be made for any706

suspension, delay, or interruption:707
708

(1) For weather related conditions.709
710

(2) To the extent that performance would have been so711
suspended, delayed, or interrupted by any other cause, including the712
fault or negligence of the Contractor.713

714
(3) Or, for which an adjustment is provided for or excluded under715
any other provision of this Contract.716

717
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(E) Claims for Adjustment. Any adjustment in contract price made718
shall be determined in accordance with Subsections 104.02 –Changes and719
104.06 –Methods of Price Adjustment.720

721
Any claims for such compensation shall be filed in writing with the722

Engineer within 30 days after the date of the order to resume work or the723
claim will not be considered. The claim shall conform to the requirements724
of Subsection 107.15(D) –Making of a Claim. The Engineer will take the725
claim under consideration, may make such investigations as are deemed726
necessary and will be the sole judge as to the equitability of the claim. The727
Engineer’s decision will be final.728

729
(F) No Adjustment. No provision of this clause shall entitle the730
Contractor to any adjustments for delays due to failure of its surety, the731
cancellation or expiration of any insurance coverage required by the732
contract documents, for suspensions made at the request of the Contractor,733
for any delay required under the contract, for suspensions, either partial or734
whole, made by the Engineer under Subsection 108.10(A)(4) of the735
“Suspension of work” paragraph.736
108.10737

108.11 Termination of Contract for Cause.738
739

(A) Default. If the Contractor refuses or fails to perform the work, or any740
separable part thereof, with such diligence as will assure its completion741
within the time specified in this contract, or any extension thereof, or742
commits any other material breach of this contract, and further fails within743
seven days after receipt of written notice from the Engineer to commence744
and continue correction of the refusal or failure with diligence and745
promptness, the Engineer may, by written notice to the Contractor, declare746
the Contractor in breach and terminate the Contractor’s right to proceed747
with the work or the part of the work as to which there has been delay or748
other breach of contract. In such event, the State may take over the work,749
perform the same to completion, by contract or otherwise, and may take750
possession of, and utilize in completing the work, the materials, appliances,751
and plants as may be on the site of the work and necessary therefore.752
Whether or not the Contractor’s right to proceed with the work is terminated,753
the Contractor and the Contractor’s sureties shall be liable for any damage754
to the State resulting from the Contractor’s refusal or failure to complete the755
work within the specified time.756

757
(B) Additional Rights and Remedies. The rights and remedies of the758
State provided in this contract are in addition to any other rights and759
remedies provided by law.760

761
(C) Costs and Charges. All costs and charges incurred by the State,762
together with the cost of completing the work under contract, will be763
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deducted from any monies due or which would or might have become due764
to the Contractor had it been allowed to complete the work under the765
contract. If such expense exceeds the sum which would have been766
payable under the contract, then the Contractor and the surety shall be767
liable and shall pay the State the amount of the excess.768

769
In case of termination, the Engineer will limit any payment to the770

Contractor to the part of the contract satisfactorily completed at the time of771
termination. Payment will not be made until the work has satisfactorily been772
completed and all required documents, including the tax clearance required773
by Subsection 109.11 –Final Payment are submitted by the Contractor.774
Termination shall not relieve the Contractor or Surety from liability for775
liquidated damages.776

777
(D) Erroneous Termination for Cause. If, after notice of termination of778
the Contractor’s right to proceed under this section, it is determined for any779
reason that good cause did not exist to allow the State to terminate as780
provided herein, the rights and obligations of the parties shall be the same781
as, and the relief afforded the Contractor shall be limited to, the provisions782
contained in Subsection 108.12 –Termination for Convenience.783

784
108.12 Termination For Convenience.785

786
(A) Terminations. The Director may, when the interests of the State so787
require, terminate this contract in whole or in part, for the convenience of788
the State. The Director will give written notice of the termination to the789
Contractor specifying the part of the contract terminated and when790
termination becomes effective.791

792
(B) Contractor's Obligations. The Contractor shall incur no further793
obligations in connection with the terminated work and on the date set in794
the notice of termination the Contractor shall stop work to the extent795
specified. The Contractor shall also terminate outstanding orders and796
subcontracts as they relate to the terminated work. The Contractor shall797
settle the liabilities and claims arising out of the termination of subcontracts798
and orders connected with the terminated work subject to the State’s799
approval. The Engineer may direct the Contractor to assign the800
Contractor's right, title, and interest under terminated orders or subcontracts801
to the State. The Contractor must still complete the work not terminated by802
the notice of termination and may incur obligations as necessary to do so.803

804
(C) Right to Construction and Goods. The Engineer may require the805
Contractor to transfer title and to deliver to the State in the manner and to806
the extent directed by the Engineer, the following:807
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(1) Any completed work.808
809

(2) Any partially completed construction, goods, materials, parts,810
tools, dies, jigs, fixtures, drawings, information, and contract rights811
(hereinafter called "construction material") that the Contractor has812
specifically produced or specially acquired for the performance of the813
terminated part of this contract.814

815
(3) The Contractor shall protect and preserve all property in the816
possession of the Contractor in which the State has an interest. If817
the Engineer does not elect to retain any such property, the818
Contractor shall use its best efforts to sell such property and819
construction materials for the State’s account in accordance with the820
standards of HRS Chapter 490:2-706.821

822
(D) Compensation.823

824
(1) The Contractor shall submit a termination claim specifying the825
amounts due because of the termination for convenience together826
with cost or pricing data, submitted to the extent required by HAR827
Subchapter 15, Chapter 3-122. If the Contractor fails to file a828
termination claim within one year from the effective date of829
termination, the Engineer may pay the Contractor, if at all, an amount830
set in accordance with Subsection 108.12(D)(3).831

832
(2) The Engineer and the Contractor may agree to a settlement833
provided the Contractor has filed a termination claim supported by834
cost or pricing data submitted as required and that the settlement835
does not exceed the total contract price plus settlement costs836
reduced by payments previously made by the State, the proceeds of837
any sales of construction, supplies, and construction materials under838
Subsection 108.12(C)(3), and the proportionate contract price of the839
work not terminated.840

841
(3) Absent complete agreement, the Engineer will pay the842
Contractor the following amounts less any payments previously843
made under the contract:844

845
(a) The cost of all contract work performed prior to the846
effective date of the notice of termination work plus a 5847
percent markup on the actual direct costs, including amounts848
paid to subcontractor, less amounts paid or to be paid for849
completed portions of such work; provided, however, that if it850
appears that the Contractor would have sustained a loss if the851
entire contract would have been completed, no markup shall852
be allowed or included and the amount of compensation shall853
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be reduced to reflect the anticipated rate of loss. No854
anticipated profit or consequential damage will be due or paid.855

856
(b) Subcontractors shall be paid a markup of 10 percent on857
their direct job costs incurred to the date of termination. No858
anticipated profit or consequential damage will be due or paid859
to any subcontractor. These costs must not include payments860
made to the Contractor for subcontract work during the861
contract period.862

863
(c) The total sum to be paid the Contractor shall not864
exceed the total contract price reduced by the amount of any865
sales of construction supplies, and construction materials.866

867
(4) Cost claimed, agreed to, or established by the State shall be868
in accordance with HAR Chapter 3-123.869

870
108.13 Pre-Final and Final Inspections.871

872
(A) Inspection Requirements. Before the Engineer undertakes a final873
inspection of any work, a pre-final inspection must first be conducted. The874
Contractor shall notify the Engineer that the work has reached substantial875
completion and is ready for pre-final inspection.876

877
(B) Pre-Final Inspection. Before notifying the Engineer that the work878
has reached substantial completion, the Contractor shall inspect the project879
and test all installed items with all of its subcontractors as appropriate. The880
Contractor shall also submit the following documents as applicable to the881
work:882

883
(1) All written guarantees required by the contract.884

885
(2) Two accepted final field-posted drawings as specified in886
Section 648 –Field-Posted Drawings;887

888
(3) Complete weekly certified payroll records for the Contractor889
and Subcontractors.890

891
(4) Certificate of Plumbing and Electrical Inspection.892

893
(5) Certificate of building occupancy as required.894

895
(6) Certificate of Soil and Wood Treatments.896

897
(7) Certificate of Water System Chlorination.898

899
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(8) Certificate of Elevator Inspection, Boiler and Pressure Pipe900
Inspection.901

902
(9) Maintenance Service Contract and two copies of a list of all903
equipment installed.904

905
(10) Current Tax clearance. The contractor will be required to906
submit an additional tax clearance certificate when the final payment907
is made.908

909
(11) And any other final items and submittals required by the910
contract documents.911

912
(C) Procedure. When in compliance with the above requirements, the913
Contractor shall notify the Engineer in writing that the project has reached914
substantial completion and is ready for pre-final inspection.915

916
The Engineer will then make a preliminary determination as to917

whether or not the project is substantially complete and ready for pre-final918
inspection. The Engineer may, in writing, postpone until after the pre-final919
inspection the Contractor’s submittal of any of the items listed in Subsection920
108.13(B) –Pre-Final Inspection, herein, if in the Engineer’s discretion it is921
in the interest of the State to do so.922

923
If, in the opinion of the Engineer, the project is not substantially924

complete, the Engineer will provide the Contractor a punchlist of specific925
deficiencies in writing which must be corrected or finished before the work926
will be ready for a pre-final inspection. The Engineer may add to or927
otherwise modify this punchlist from time to time. The Contractor shall take928
immediate action to correct the deficiencies and must repeat all steps929
described above including written notification that the work is ready for pre-930
final inspection.931

932
After the Engineer is satisfied that the project appears substantially933

complete a final inspection shall be scheduled within ten working days after934
receipt of the Contractor’s latest letter of notification that the project is ready935
for final inspection.936

937
If, as a result of the pre-final inspection, the Engineer determines the938

work is not substantially complete, the Engineer will inform the Contractor in939
writing as to specific deficiencies which must be corrected before the work940
will be ready for another pre-final inspection. If the Engineer finds the work941
is substantially complete but finds deficiencies that must be corrected942
before the work is ready for final inspection, the Engineer will prepare in943
writing and deliver to the Contractor a punchlist describing such944
deficiencies.945
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At any time before final acceptance, the Engineer may revoke the946
determination of substantial completion if the Engineer finds that it was not947
warranted and will notify the Contractor in writing the reasons therefore948
together with a description of the deficiencies negating the declaration.949

950
When the date of substantial completion has been determined by the951

State, liquidated damages for the failure to complete the punchlist, if due to952
the State will be assessed in pursuant to Subsection 108.08(B) - Liquidated953
Damages for Failure to Complete the Punchlist.954

955
(D) Punchlist; Clean Up and Final Inspection. Upon receiving a956
punchlist after pre-final inspection, the Contractor shall promptly devote all957
required time, labor, equipment, materials and incidentals to correct and958
remedy all punchlist deficiencies. The Engineer may add to or otherwise959
modify this punchlist until substantial completion of the project.960

961
Before final inspection of the work, the Contractor shall clean all962

ground occupied by the Contractor in connection with the work of all963
rubbish, excess materials temporary structures and equipment, shall964
remove all graffiti and defacement of the work and all parts of the work and965
the worksite must be left in a neat and presentable condition to the966
satisfaction of the Engineer.967

968
Final inspection will occur within ten working days after the969

Contractor notifies the Engineer in writing that all punchlist deficiencies970
remaining after the pre-final inspection have been completed and the971
Engineer concurs. If the Engineer determines that deficiencies still remain972
at the final inspection, the work will not be accepted and the Engineer will973
notify the Contractor, in writing, of the deficiencies which shall be corrected974
and the steps above repeated.975

976
If the Contractor fails to correct the deficiencies and complete the977

work by the established or agreed date, the State may correct the978
deficiencies by whatever method it deems appropriate and deduct the cost979
from any payments due the Contractor.980

981
108.14 Substantial Completion and Final Acceptance.982

983
(A) Substantial Completion. When the Engineer finds that the984
Contractor has satisfactorily completed all work for the project in985
compliance with the contract, with the exception of the planting period and986
the plant establishment period, the Engineer will notify the Contractor, in987
writing, of the project’s substantial completion, effective as of the date of the988
final inspection. The substantial completion date shall determine end of989
contract time and relieve contractor of any additional accumulation of990
liquidated damages for failure to complete the punchlist.991
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992
(B) Final Acceptance. When the Engineer finds that the Contractor has993
satisfactorily completed all contract work in compliance with the contract994
including all plant establishment requirements, and all the materials have995
been accepted by the State, the Engineer will issue a Final Acceptance996
Letter. The Final Acceptance date shall determine the commencement of997
all guaranty periods subject to Subsection 108.16 – Contractor’s998
Responsibility for Work; Risk of Loss or Damage.999

1000
108.15 Use of Structure or Improvement. The State has the right to use the1001
structure, equipment, improvement, or any part thereof, at any time after it is1002
considered by the Engineer as available. In the event that the structure,1003
equipment or any part thereof is used by the State before final acceptance, the1004
Contractor is not relieved of its responsibility to protect and preserve all the work1005
until final acceptance.1006
108.151007
108.16 Contractor’s Responsibility for Work; Risk of Loss or Damage.1008
Until the written notice of final acceptance has been received, the Contractor shall1009
take every precaution against loss or damage to any part of the work by the action1010
of the elements or from any other cause whatsoever, whether arising from the1011
performance or from the non-performance of the work. The Contractor shall1012
rebuild, repair, restore and make good all loss or damage to any portion of the1013
work resulting from any cause before its receipt of the written notice of final1014
acceptance and shall bear the risk and expense thereof.1015

1016
The risk of loss or damage to the work from any hazard or occurrence that1017

may or may not be covered by a builder’s risk policy is that of the Contractor and1018
Surety, unless such risk of loss is placed elsewhere by express language in the1019
contract documents.1020

1021
108.17 Guarantee of Work.1022

1023
(1) Regardless of, and in addition to, any manufacturers’warranties, all1024
work and equipment shall be guaranteed by the Contractor against defects1025
in materials, equipment or workmanship for one year from the date of final1026
acceptance or as otherwise specified in the contract documents.1027

1028
(2) When the Engineer determines that repairs or replacements of any1029
guaranteed work and equipment is necessary due to materials, equipment,1030
or workmanship which are inferior, defective, or not in accordance with the1031
terms of the contract, the Contractor shall, at no increase in contract price1032
or contract time, and within five working days of receipt of written notice1033
from the State, commence to all of the following:1034

1035
(a) Correct all noted defects and make replacements, as directed1036
by the Engineer, in the equipment and work.1037
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1038
(b) Repair or replace to new or pre-existing condition any1039
damages resulting from such defective materials, equipment or1040
installation thereof.1041

1042
(3) The State will be entitled to the benefit of all manufacturers and1043
installers warranties that extend beyond the terms of the Contractor’s1044
guaranty regardless of whether or not such extended warranty is required1045
by the contract documents. The Contractor shall prepare and submit all1046
documents required by the providers of such warranties to make them1047
effective, and submit copies of such documents to the Engineer. If an1048
available extended warranty cannot be transferred or assigned to the State1049
as the ultimate user, the Contractor shall notify the Engineer who may direct1050
that the warranted items be acquired in the name of the State as purchaser.1051

1052
(4) If a defect is discovered during a guarantee period, all repairs and1053
corrections to the defective items when corrected shall be guaranteed for a1054
new duration equal to the original full guarantee period. The running of the1055
guarantee period shall be suspended for all other work affected by any1056
defect. The guarantee period for all other work affected by any such defect1057
shall restart for its remaining duration upon confirmation by the Engineer1058
that the deficiencies have been repaired or remedied.1059

1060
(5) Nothing in this section is intended to limit or affect the State’s rights1061
and remedies arising from the discovery of latent defects in the work after1062
the expiration of any guarantee period.1063

1064
108.18 No Waiver of Legal Rights. The following will not operate or be1065
considered as a waiver of any portion of the contract, or any power herein1066
reserved, or any right to damages provided herein or by law:1067

1068
(1) Any payment for, or acceptance of, the whole or any part of the work.1069

1070
(2) Any extension of time.1071

1072
(3) Any possession taken by the Engineer.1073

1074
A waiver of any notice requirement or of any noncompliance with the1075

contract will not be held to be a waiver of any other notice requirement or any1076
other noncompliance with the contract.1077

1078
108.19 Final Settlement of Contract.1079

1080
(A) Closing Requirements. The contract will be considered settled1081
after the project acceptance date and when the following items have been1082
satisfactorily submitted, where applicable:1083
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(1) All written guarantees required by the contract.1084
1085

(2) Complete and certified weekly payrolls for the Contractor and1086
its subcontractor’s.1087

1088
(3) Certificate of plumbing and electrical inspection.1089

1090
(4) Certificate of building occupancy.1091

1092
(5) Certificate for soil treatment and wood treatment.1093

1094
(6) Certificate of water system chlorination.1095

1096
(7) Certificate of elevator inspection, boiler and pressure pipe1097
installation.1098

1099
(8) Tax clearance.1100

1101
(9) All other documents required by the Contract or by law.1102

1103
(B) Failure to Meet Closing Requirements. The Contractor shall meet1104
the applicable closing requirements within 60 days from the date of Project1105
Acceptance or the agreed to Punchlist complete date. Should the1106
Contractor fail to comply with these requirements, the Engineer may1107
terminate the contract for cause.”1108

1109
1110
1111
1112

END OF SECTION 1081113
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SECTION 109 - MEASUREMENT AND PAYMENT1
2

Make the following amendment to said Section:3
4

(I) Amend Subsection 109.05 Allowances for Overhead and Profit by5
revising lines 101 to 110 to read as follows:6

7
“(1) 20 percent of the direct cost for any work performed by the8
Contractor’s own labor force.9

10
(2) 20 percent of the direct cost for any work performed by each11
subcontractor’s own labor force.12

13
(3) For the Contractor or any subcontractor for work performed14
by their respective subcontractor or tier subcontractor, 10 percent15
of the amount due to the performing subcontractor or tier16
subcontractor.”17

18
(II) Amend 109.08(A) Monthly Payment by adding the following after line19
411:20

21
“(1) Retainage. If the Engineer finds that the Contractor is22
progressing satisfactorily in completing the project work and:23

24
a. Less than 50% of the whole contract cost is complete,25
the Engineer shall retain 5% of the value of the work done26
until the Engineer makes final payment;27

28
b. More than 50% of the whole contract cost is29
complete, the Engineer may make the remaining progress30
payments in full.31

32
c. After satisfactory completion of work other than33
landscaping items, the Engineer may adjust the amount of34
retainage to 15% of the landscaping items or 2½% of the35
total contract amount whichever is less. Do not use this36
subsection if the contract is only landscaping.”37

38
(III) Amend Subsection 109.08(B) Payment for Material On Hand by39
revising lines 421 to 423 to read as follows:40

41
“(2) The materials shall be stored and handled in accordance42
with Subsection 105.14 –Storage and Handling of Materials and43
Equipment.”44

45
46
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(IV) Amend Subsection 109.11 Final Payment by revising lines 568 to 57647
to read as follows:48

49
“(3) A current “Certificate of Vendor Compliance” issued by the50
Hawaii Compliance Express (HCE). The Certificate of Vendor51
Compliance is used to certify the Contractor’s compliance with52

53
(a) Section 103D-328, HRS (for all contracts $25,000 or54
more) which requires a current tax clearance certificate55
issued by the Hawaii State Department of Taxation and the56
Internal Revenue Service;57

58
(b) Chapters 383, 386, 392, and 393, HRS; and59

60
(c) Subsection 103D-310(c), HRS. The State reserves61
the right to verify that compliance is current prior to the62
issuance of final payment. Contractors are advised that non-63
compliance status will result in final payment being withheld64
until compliance is attained.65

66
Sums necessary to meet the claims of any governmental agencies67
may be withheld from the sums due the Contractor until said68
claims have been fully and completely discharged or otherwise69
satisfied.”70

71
72

END OF S EC TION 10 973
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SECTION 201 – CLEARING AND GRUBBING1
2

Make the following amendments to said Section:3
4

(I) Amend 201.04 – Measurement by revising lines 167 to 168 to read as5
follows:6

7
“201.04 Measurement. The Engineer will measure clearing and grubbing8
per acre or square yard in accordance with the contract documents.”9

10
(II) Amend 201.05 – Payment by revising lines 170 to 179 to read as follows:11

12
“201.05 Payment. The Engineer will pay for the accepted clearing and13
grubbing per acre or square yard. Payment will be full compensation for the work14
prescribed in this section and the contract documents.15

16
The Engineer will pay for the following pay item when included in the17

proposal schedule:18
19

Pay Item Pay Unit20
21

Clearing and Grubbing Square Feet22
23
24
25
26

END OF SECTION 20127



(HWY-L01-22)
202-1a 8/9/23

SECTION 202 – REMOVAL OF STRUCTURES AND OBSTRUCTIONS1
2

Make the following amendments to said Section:3
4

(I) Amend 202.04 – Measurement by revising lines 119 to 120 to read as5
follows:6

7
“202.04 Measurement. If the proposal provides a contract item for the removal8
of structure and obstructions, the Engineer will measure the removal of structures9
and obstructions by the square yard, each, or linear foot.10

11
The Engineer will not measure the removal of structures and obstructions12

when contracted on a lump sum basis.”13
14

(II) Amend 202.05 – Payment by revising lines 122 to 131 to read as follows:15
16

“202.05 Payment. If the proposal does not show a contract item for the17
removal of structures and obstructions, the Engineer will not pay for the removal18
of structures and obstructions separately. The Contractor shall consider them19
incidental to the various contract items.20

21
The Engineer will pay for specific items stipulated for removal and disposal at the22
contract price bid per unit specified in the proposal. The price shall be full23
compensation for removal and disposal of that items, excavation, backfill,24
salvage of materials removed. Salvaging of materials removed includes their25
custody, preservation, storage on the right-of-way. Also, the price shall be full26
compensation for equipment, tools, labor materials and incidentals necessary to27
complete the work.28

29
The Engineer will pay for the following pay item when included in the30

proposal schedule:31
32

Pay Item Pay Unit33
34

Removal of __________________ Each35
36

Removal of __________________ Lump Sum37
38
39

END OF SECTION 20240
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Amend Section 209 - TEMPORARY WATER POLLUTION, DUST, AND1
EROSION CONTROL to read as follows:2

3
4

“SECTION 209 - TEMPORARY WATER POLLUTION, DUST, AND EROSION5
CONTROL6

7
8

209.01 Description. This section describes the following:9
10

(A) Including detailed plans, diagrams, and written Site-Specific Best11
Management Practices (BMP); constructing, maintaining, and repairing12
temporary water pollution, dust, and erosion control measures at the project13
site, including local material sources, work areas and haul roads; removing14
and disposing hazardous wastes; control of fugitive dust (defined as15
uncontrolled emission of solid airborne particulate matter from any source16
other than combustion); and complying with applicable State and Federal17
permit conditions.18

19
(B) Work associated with construction stormwater, dewatering, and20
hydrotesting activities and complying with conditions of the National21
Pollutant Discharge Elimination System (NPDES) permit(s) authorizing22
discharges associated with construction stormwater, dewatering, and23
hydrotesting activities.24

25
(C) Potential pollutant identification and mitigation measures are listed in26
Appendix A for use in the development of the Contractor’s Site-Specific27
BMP.28

29
Requirements of this section also apply to construction support30

activities including concrete or asphalt batch plants, rock crushing plants,31
equipment staging yards/areas, material storage areas, excavated material32
disposal areas, and borrow areas located outside the State Right-of-Way.33
For areas serving multiple construction projects, or operating beyond the34
completion of the construction project in which it supports, the Contractor35
shall be responsible for securing the necessary permits, clearances, and36
documents, and following the conditions of the permits and clearances, at37
no cost to the State.38

39
209.02 Materials. Comply with applicable materials described in Chapters 240
and 3 of the current HDOT “Construction Best Management Practices Field41
Manual” . In addition, the materials shall comply with the following:42

43
(A) Grass. Grass shall be a quick growing species such as rye grass,44
Italian rye grass, or cereal grasses. Grass shall be suitable to the area and45
provide a temporary cover that will not compete later with permanent cover.46
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Alternative grasses are allowable if acceptable to the Engineer.47
(B) Fertilizer and Soil Conditioners. Fertilizer and soil conditioners48
shall be a standard commercial grade acceptable to the Engineer. Fertilizer49
shall conform to Subsection 619.02(H)(1) - Commercial Fertilizer.50

51
(C) Hydro-mulching. Hydro-mulching used as a temporary vegetative52
stabilization measure shall consist of materials in Subsections 209.02(A) -53
Grass, and 209.02(B) –Fertilizer and Soil Conditioners. Mulches shall be54
recycled materials including bagasse, hay, straw, wood cellulose bark,55
wood chips, or other material acceptable to the Engineer. Mulches shall be56
clean and free of noxious weeds and deleterious materials. Potable water57
shall meet the requirements of Subsection 712.01 - Water. Submit58
alternate sources of irrigation water for the Engineer’s acceptance if59
deviating from 712.01 - Water. Installation and other requirements shall be60
in accordance with portions of Section 641- Hydro-Mulch Seeding including61
641.02(D) - Soil and Mulch Tackifier, 641.03(A) –Seeding, and 641.03(B) -62
Planting Period. Install non-vegetative controls including mulch or rolled63
erosion control products while the vegetation is being established. Water64
and fertilize grass. Apply fertilizer as recommended by the manufacturer.65
Replace grass the Engineer considers unsuitable or sick. Remove and66
dispose of trash and debris. Remove invasive species. Mow as needed to67
prevent site or signage obstructions, fire hazard, or nuisance to the public.68
Do not remove down stream sediment control measures until the vegetation69
is uniformly established, including no large bare areas, and provides 707 0
percent of the density of pre-disturbance vegetation. Temporary vegetative7 1
stabilization shall not be used longer than one year.7 2

7 3
(D) Silt Fences. Comply with ASTM D6462, Standard Practice for Silt7 4
Fence Installation.7 5

7 6
Alternative materials or methods to control, prevent, remove and dispose7 7

pollution are allowable if acceptable to the Engineer.7 8
7 9

209.03 Construction.8 0
8 1

(A) Preconstruction Requirements.8 2
8 3

(1) Water Pollution, Dust, and Erosion Control Meeting.8 4
Schedule a water pollution, dust, and erosion control meeting with8 5
the Engineer after Site-Specific BMP is accepted in writing by the8 6
Engineer. Meeting shall be scheduled a minimum of 7 calendar days8 7
prior to the Start Work Date. Discuss sequence of work, plans and8 8
proposals for water pollution, dust, and erosion control.8 9

90
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(2) Water Pollution, Dust, and Erosion Control Submittals.91
Submit a Site-Specific BMP Plan within 21 calendar days of date of92
award. Submission of complete and acceptable Site-Specific BMP93
Plan is the sole responsibility of the Contractor and additional94
contract time will not be issued for delays due to incompleteness.95
Include the following:96

97
(a) Written description of activities to minimize water98
pollution and soil erosion into State waters, drainage or sewer99
systems. BMP shall include the following:100

101
1. An identification of potential pollutants and their102
sources.103

104
2. A list of all materials and heavy equipment to be105
used during construction.106

10 7
3. Descriptions of the methods and devices used to10 8
minimize the discharge of pollutants into State waters,109
drainage or sewer systems.110

111
4. Details of the procedures used for the112
maintenance and subsequent removal of any erosion113
or siltation control devices.114

115
5. Methods of removing and disposing hazardous116
wastes encountered or generated during construction.117

118
6. Methods of removing and disposing concrete119
and asphalt pavement cutting slurry, concrete curing120
water, and hydrodemolition water.121

122
7. Spill Control and Prevention and Emergency123
Spill Response Plan.124

125
8. Fugitive dust control, including dust from126
grinding, sweeping, or brooming off operations or127
combination thereof.128

129
9. Methods of storing and handling of oils, paints130
and other products used for the project.131

132
10. Material storage and handling areas, and other133
staging areas.134

135
11. Concrete truck washouts.136
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12. Concrete waste control.137
138

13. Fueling and maintenance of vehicles and other139
equipment.140

141
14. Tracking of sediment offsite from project entries142
and exits.143

144
15. Litter management.145

146
16. Toilet facilities.147

148
17. Other factors that may cause water pollution,149
dust and erosion control.150

151
(b) Provide plans indicating location of water pollution, dust152
and erosion control devices; provide plans and details of153
BMPs to be installed or utilized; show areas of soil154
disturbance in cut and fill, indicate areas used for construction155
staging and storage including items (1) through (17) above,156
storage of aggregate (indicate type of aggregate), asphalt cold157
mix, soil or solid waste, equipment and vehicle parking, and158
show areas where vegetative practices are to be159
implemented. Indicate intended drainage pattern on plans.160
Include flow arrows. Include separate drawing for each phase161
of construction that alters drainage patterns. Indicate162
approximate date when device will be installed and removed.163

164
(c) Construction schedule.165

166
(d) Name(s) of specific individual(s) designated167
responsible for water pollution, dust, and erosion controls on168
the project site. Include home, cellular, and business169
telephone numbers, fax numbers, and e-mail addresses.17 0

17 1
(e) Description of fill material to be used.17 2

17 3
(f) For projects with an NPDES Permit for Construction17 4
Activities, submit information to address all sections in the17 5
Storm Water Pollution Prevention Plan (SWPPP).17 6

17 7
(g) For projects with an NPDES Permit, information17 8
required for compliance with the conditions of the Notice of17 9
General Permit Coverage (NGPC)/NPDES Permit.18 0

18 1
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(h) Site-Specific BMP Review Checklist. The checklist18 2
may be downloaded from HDOT’s Stormwater Management18 3
website at http://stormwaterhawaii.com.18 4

18 5
Date and sign Site-Specific BMP Plan. Keep accepted18 6

copy on site or at an accessible location so that it can be18 7
made available at the time of an on-site inspection or upon18 8
request by the Engineer, HDOT Third-Party Inspector, and/or18 9
DOH/EPA Representative. Amendments to the Site-Specific190
BMP Plan shall be included with original Site-Specific BMP191
Plan. Modify SWPPP if necessary to conform to revisions.192
Include date of installation and removal of Site-Specific BMP193
measures. Obtain written acceptance by the Engineer before194
implementing revised Site-Specific BMPs in the field.195

196
Follow the guidelines in the current HDOT197

“Construction Best Management Practices Field Manual” , in198
developing, installing, and maintaining Site-Specific BMPs for199
all projects. For any conflicting requirements between the200
Manual and applicable bid documents, the applicable bid201
documents will govern. Should a requirement not be clearly202
described within the applicable bid documents, notify the203
Engineer immediately for interpretation. For the purposes of204
clarification “applicable bid documents” include the205
construction plans, standard specifications, special provisions,206
Permits, and the SWPPP when applicable.20 7

20 8
Follow Honolulu’s City and County “Rules for Soil209

Erosion Standards and Guidelines” for all projects on Oahu.210
Use respective Soil Erosion Guidelines for Maui, Kauai and211
Hawaii projects.212

213
(B) Construction Requirements. Do not begin work until submittals214
detailed in Subsection 209.03(A)(2) - Water Pollution, Dust, and Erosion215
Control Submittals are completed and accepted in writing by the Engineer.216

217
Install, maintain, monitor, repair and replace site-specific BMP218

measures, such as for water pollution, dust and erosion control; installation,219
monitoring, and operation of hydrotesting activities; removal and disposal of220
hazardous waste indicated on plans, concrete cutting slurry, concrete221
curing water; or hydrodemolition water. Site-Specific BMP measures shall222
be in place, functional and accepted by HDOT personnel prior to initiating223
any ground disturbing activities.224

225
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If necessary, furnish and install rain gage in a secure location prior to226
field work including installation of site-specific BMP. Provide rain gage with227
a tolerance of at least 0.05 inches of rainfall. Install rain gage on project228
site in an area that will not deter rainfall from entering the gate opening. Do229
not install in a location where rain water may splash into rain gage. The230
rain gage installation shall be stable and plumbed. Maintain rain gage and231
replace rain gage that is stolen, does not function properly or accurately, is232
worn out, or needs to be relocated. Do not begin field work until rain gage233
is installed and Site-Specific BMPs are in place. Rain gage data logs shall234
be readily available. Submit rain gage data logs weekly to the Engineer.235

236
Address all comments received from the Engineer.237

238
Modify and resubmit plans and construction schedules to correct239

conditions that develop during construction which were unforeseen during240
the design and pre-construction stages.241

242
Coordinate temporary control provisions with permanent control243

features throughout the construction and post-construction period.244
245

Limit maximum surface area of earth material exposed at any time to246
300,000 square feet. Do not expose or disturb surface area of earth247
material (including clearing and grubbing) until BMP measures are installed248
and accepted in writing by the Engineer. Protect temporarily or249
permanently disturbed soil surface from rainfall impact, runoff and wind250
before end of the work day.251

252
Immediately initiate stabilizing exposed soil areas upon completion of253

earth disturbing activities for areas permanently or temporarily ceased on254
any portion of the site. Earth-disturbing activities have permanently ceased255
when clearing and excavation within any area of the construction site that256
will not include permanent structures has been completed. Earth-disturbing257
activities have temporarily ceased when clearing, grading, and excavation258
within any area of the site that will not include permanent structures will not259
resume for a period of 14 or more calendar days, but such activities will260
resume in the future. The term “immediately” is used in this section to261
define the deadline for initiating stabilization measures. “Immediately”262
means as soon as practicable, but no later than the end of the next work263
day, following the day when the earth-disturbing activities have temporarily264
or permanently ceased.265

266
For projects with an NPDES Permit for Construction activities:267

268
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269
(1) For construction areas discharging into waters not impaired27 0
for nutrients or sediments, complete initial stabilization within 1427 1
calendar days after the temporary or permanent cessation of earth-27 2
disturbing activities.27 3

27 4
(2) For construction areas discharging into nutrient or sediment27 5
impaired waters, complete initial stabilization within 7 calendar days27 6
after the temporary or permanent cessation of earth-disturbing27 7
activities.27 8

27 9
For projects without an NPDES Permit for Construction activities,28 0

complete initial stabilization within 14 calendar days after the temporary or28 1
permanent cessation of earth-disturbing activities.28 2

28 3
Any of the following types of activities constitutes initiation of28 4

stabilization:28 5
28 6

(1) Prepping the soil for vegetative or non-vegetative stabilization;28 7
28 8

(2) Applying mulch or other non-vegetative product to the28 9
exposed area;290

291
(3) Seeding or planting the exposed area;292

293
(4) Starting any of the activities in items (1) –(3) above on a294
portion of the area to be stabilized, but not on the entire area; and295

296
(5) Finalizing arrangements to have stabilization product fully297
installed in compliance with the deadline for completing initial298
stabilization activities.299

300
Any of the following types of activities constitutes completion of initial301

stabilization activities:302
303

(1) For vegetative stabilization, all activities necessary to initially304
seed or plant the area to be stabilized; and/or305

306
(2) For non-vegetative stabilization, the installation or application307
of all such non-vegetative measures.308

309
If the Contractor is unable to meet the deadlines above due to310

circumstances beyond the Contractor’s control, and the Contractor is using311
vegetative cover for temporary or permanent stabilization, the Contractor312
may comply with the following stabilization deadlines instead as agreed to313
by the Engineer:314
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315
(1) Immediately initiate, and complete within the timeframe shown316
above, the installation of temporary non-vegetative stabilization317
measures to prevent erosion;318

319
(2) Complete all soil conditioning, seeding, watering or irrigation320
installation, mulching, and other required activities related to the321
planting and initial establishment of vegetation as soon as conditions322
or circumstances allow it on the site; and323

324
(3) Notify and provide documentation to the Engineer the325
circumstances that prevent the Contractor from meeting the326
deadlines above for stabilization and the schedule the Contractor will327
follow for initiating and completing initial stabilization and as agreed328
to by the Engineer.329

330
Follow the applicable requirements of the specifications and special331

provisions including Section 619 Planting and Section 641 Hydro-Mulch332
Seeding.333

334
Immediately after seeding or planting the area to be vegetatively335

stabilized, to the extent necessary to prevent erosion on the seeded or336
planted area, select, design, and install non-vegetative erosion controls that337
provide cover (e.g., mulch, rolled erosion control products) to the area while338
vegetation is becoming established.339

340
Protect exposed or disturbed surface area with mulches, grass341

seeds or hydromulch. Spray mulches at a rate of 2,000 pounds per acre.342
Add tackifier to mix at a rate of 85 pounds per acre. Apply grass seeds at a343
rate of 125 pounds per acre. For hydromulch, use the ingredients and rates344
required for mulches and grass seeds. Submit recommendations from a345
licensed Landscape Architect when deviating from the application rates346
above.347

348
Apply fertilizer to mulches, grass seed or hydromulch per349

manufacturer’s recommendations. Submit recommendations from a350
licensed Landscape Architect when deviating from the manufacturer’s351
recommendations.352

353
Install velocity dissipation measures when exposing erodible354

surfaces greater than 15 feet in height.355
356

BMP measures shall be in place and operational at the end of work357
day or as required by Section 209.03(B) Construction Requirements.358

359
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360
Install and maintain either or both stabilized construction entrances361

and wheel washes to minimize tracking of dirt and mud onto roadways.362
Restrict traffic to stabilized construction areas only. Clean dirt, mud, or363
other material tracked onto the road, sidewalk, or other paved area by the364
end of the same day in which the track-out occurs. Modify stabilized365
construction entrances to prevent mud from being tracked onto road.366
Stabilize entire access roads if necessary.367

368
Chemicals may be used as soil stabilizers for either or both erosion369

and dust control if acceptable to the Engineer.37 0
37 1

Provide temporary slope drains of rigid or flexible conduits to carry37 2
runoff from cuts and embankments. Provide portable flume at the entrance.37 3
Shorten or extend temporary slope drains to ensure proper function.37 4

37 5
Protect ditches, channels, and other drainageways leading away37 6

from cuts and fills at all times by either:37 7
37 8

(1) Hydro-mulching the lower region of embankments in the37 9
immediate area.38 0

38 1
(2) Installing check dams and siltation control devices.38 2

38 3
(3) Other methods acceptable to the Engineer.38 4

38 5
Provide for controlled discharge of waters impounded, directed, or38 6

controlled by project activities or erosion control measures.38 7
38 8

Cover exposed surface of materials completely with tarpaulin or38 9
similar device when transporting aggregate, soil, excavated material or390
material that may be source of fugitive dust.391

392
Cleanup and remove any pollutant that can be attributed to the393

Contractor.394
395

Install or modify Site-Specific BMP measures due to change in the396
Contractor’s means and methods, or for omitted condition that should have397
been allowed for in the accepted Site-Specific BMP or a Site-Specific BMP398
that replaces an accepted Site-Specific BMP that is not satisfactorily399
performing. Modifications to Site-Specific BMP measures shall be accepted400
in writing by the Engineer prior to implementation.401

402
Properly maintain all Site-Specific BMP measures.403

404
For projects with an NPDES Permit for Construction Activities:405
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406
(1) For construction areas discharging into nutrient or sediment407
impaired waters, inspect, prepare a written report, and make repairs408
to BMP measures at the following intervals:409

410
(a) Weekly.411

412
(b) Within 24 hours of any rainfall of 0.25 inch or greater413
which occurs in a 24-hour period.414

415
(c) When existing erosion control measures are damaged416
or not operating properly as required by Site-Specific BMP.417

418
(2) For construction areas discharging to waters not impaired for419
nutrients or sediments, inspect, prepare a written report, and make420
repairs to BMP measures at the following intervals:421

422
(a) Weekly.423

424
(b) When existing erosion control measures are damaged425
or not operating properly as required by Site-Specific BMP.426

427
For projects without an NPDES Permit for Construction activities,428

inspect, prepare a written report, and make repairs to BMP measures at the429
following intervals:430

431
(a) Weekly.432

433
(b) When existing erosion control measures are damaged434
or not operating properly as required by Site-Specific BMP.435

436
Temporarily remove, replace or relocate any Site-Specific BMP that437

must be removed, replaced or relocated due to potential or actual flooding,438
or potential danger or damage to project or public.439

440
Maintain records of inspections of Site-Specific BMP work. Keep441

continuous records for duration of the project. Submit copy of Inspection442
Report to the Engineer within 24 hours after each inspection.443

444
The Contractor’s designated representative specified in Subsection445

209.03(A)(2)(d) shall address any Site-Specific BMP deficiencies brought446
up by the Engineer immediately, including weekends and holidays, and447
complete work to fix the deficiencies by the close of the next work day if the448
problem does not require significant repair or replacement, or if the problem449
can be corrected through routine maintenance. Address any Site-Specific450
BMP deficiencies brought up by the State’s Third-Party Inspector in the451
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timeframe above or as specified in the Consent Decree or MS4 NPDES452
Permit, whichever is more stringent. The Consent Decree timeframe453
requirement applies statewide. The MS4 NPDES Permit only applies to454
Oahu. In this section, “immediately” means the Contractor shall take all455
reasonable measures to minimize or prevent discharge of pollutants until a456
permanent solution is installed and made operational. If a problem is457
identified at a time in the day in which it is too late to initiate repair, initiation458
of repair shall begin on the following work day. When installation of a new459
pollution prevention control or a significant repair is needed, complete460
installation or repair no later than 7 calendar days from the time of461
notification/Contractor discovery. Notify the Engineer and document why it462
is infeasible to complete the installation or repair within 7 calendar days and463
complete the work as soon as practicable and as agreed to by the464
Engineer. Address Site-Specific BMP deficiencies discovered by the465
Contractor within the timeframe above. The Contractor’s failure to466
satisfactorily address these Site-Specific BMP deficiencies, the Engineer467
reserves the right to employ outside assistance or use the Engineer’s own468
labor forces to provide necessary corrective measures. The Engineer will469
charge the Contractor such incurred costs plus any associated project47 0
engineering costs. The Engineer will make appropriate deductions from the47 1
Contractor’s monthly progress estimate. Failure to apply Site-Specific BMP47 2
measures may result in one or more of the following: assessment of47 3
liquidated damages, suspension, or cancellation of Contract with the47 4
Contractor being fully responsible for all additional costs incurred by the47 5
State.47 6

47 7
(C) Discharges of Storm Water Associated with Construction47 8
Activities. If work includes disturbance of one acre or more, an NPDES47 9
Permit authorizing Discharges of Storm Water Associated with Construction48 0
Activity (CWB-NOI Form C) or Individual Permit authorizing storm water48 1
discharges associated with construction activity is required from the48 2
Department of Health Clean Water Branch (DOH-CWB).48 3

48 4
Do not begin construction activities until all required conditions of the48 5

permit are met and submittals detailed in Subsection 209.03(A)(2) –Water48 6
Pollution, Dust, and Erosion Control Submittals are completed and48 7
accepted in writing by the Engineer.48 8

48 9
(D) Discharges Associated with Hydrotesting Activities. If490
hydrotesting activities require effluent discharge into State waters or491
drainage systems, an NPDES Hydrotesting Waters Permit (CWB-NOI Form492
F) or Individual Permit authorizing discharges associated with hydrotesting493
from DOH-CWB is required from the DOH-CWB.494

495
Do not begin hydrotesting activities until the DOH-CWB has issued496

an Individual NPDES Permit or Notice of General Permit Coverage497
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(NGPC). Conduct Hydrotesting operations in accordance with the498
conditions of the permit or NGPC.499
(E) Discharges Associated with Dewatering Activities. If dewatering500
activities require effluent discharge into State waters or drainage systems,501
an NPDES Dewatering Permit (CWB-NOI Form G) or Individual Permit502
authorizing discharges associated with dewatering from DOH-CWB is503
required from the DOH-CWB.504

505
Do not begin dewatering activities until the DOH-CWB has issued an506

Individual NPDES Permit or Notice of General Permit Coverage (NGPC).507
Conduct dewatering operations in accordance with the conditions of the508
permit or NGPC.509

510
(F) Solid Waste. Submit the Solid Waste Disclosure Form for511
Construction Sites to the Engineer within 21 calendar days of date of512
award. Provide a copy of all the disposal receipts from the facility permitted513
by the Department of Health to receive solid waste to the Engineer monthly.514
This should also include documentation from any intermediary facility where515
solid waste is handled or processed, or as directed by the Engineer.516

517
(G) Construction BMP Training. The Contractor’s representative518
responsible for development of the Site-Specific BMP Plan and519
implementation of Site-Specific BMPs in the field shall attend the State’s520
Construction Best Management Practices Training. The Contractor shall521
keep training logs updated and readily available.522

523
209.04 Measurement.524

525
(A) Installation, maintenance, monitoring, and removal of BMP will be526
paid on a lump sum basis. Measurement for payment will not apply.527

528
(B) The Engineer will only measure additional water pollution, dust and529
erosion control required and requested by the Engineer on a force account530
basis in accordance with Subsection 109.06 –Force Account Provisions531
and Compensation.532

533
209.05 Payment. The Engineer will pay for accepted pay items listed below at534
contract price per pay unit, as shown in the proposal schedule. Payment will be535
full compensation for work prescribed in this section and contract documents.536

537
The Engineer will pay for each of the following pay items when included in538

proposal schedule:539
540

Pay Item Pay Unit541
542

Installation, Maintenance, Monitoring, and Removal of BMP Lump Sum543
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544
Additional Water Pollution, Dust, and Erosion Control Force Account545

546
Permanent Erosion Control Mat Square Foot547

548
An estimated amount for force account is allocated in proposal schedule549

under ‘Additional Water Pollution, Dust, and Erosion Control’, but actual amount to550
be paid will be the sum shown on accepted force account records, whether this551
sum be more or less than estimated amount allocated in proposal schedule. The552
Engineer will pay for BMP measures requested by the Engineer that are beyond553
scope of accepted Site-Specific BMP on a force account basis.554

555
No progress payment will be authorized until the Engineer accepts in writing556

Site-Specific BMP or when the Contractor fails to maintain project site in557
accordance with accepted BMP.558

559
For all citations or fines received by the Department for non-compliance,560

including compliance with NPDES Permit conditions, the Contractor shall561
reimburse State within 30 calendar days for full amount of outstanding cost State562
has incurred, or the Engineer will deduct cost from progress payment.563

564
The Engineer will assess liquidated damages up to $27,500 per day for565

non-compliance of each BMP requirement and all other requirements in this566
section.567

568
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Appendix A569
57 0

The following list identifies potential pollutant sources and corresponding57 1
BMPs used to mitigate the pollutants. Each BMP is referenced to the57 2
corresponding section of the current HDOT Construction Best Management57 3
Practices Field Manual or appropriate Supplemental Sheets. The Manual may be57 4
obtained from the HDOT Statewide Stormwater Management Program Website at57 5
http://www.s tormwaterhawaii.c om/res ou rc es /c ontrac tors -and -c ons u ltants / under57 6
Construction Best Management Practices Field Manual. Supplemental BMP57 7
sheets are located at http://www.s tormwaterhawaii.c om/res ou rc es /c ontrac tors -57 8
and -c ons u ltants /s torm-water-pollu tion-prevention-plan-s wppp/ under Concrete57 9
Curing and Irrigation Water.58 0

58 1
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58 2
58 3

Pollutant
Source

Appropriate Site-Specific BMP to be
Implemented

BMP
Requirements

C ons tru c tion
d ebris ,
green was te,
generallitter

 S eparate c ontaminated c lean u pmaterials
from c ons tru c tion and d emolition (C &D )was tes .
 P rovid e was te c ontainers (e.g.,d u mps teror
tras hrec eptac le)ofs u ffic ients ize and nu mberto
c ontain c ons tru c tion and d omes tic was tes .
 Ins pec tc ons tru c tion was te and rec yc lingareas
regu larly.
 S c hed u le s olid was te c ollec tion regu larly.
 S c hed u le rec yc lingac tivities bas ed on
c ons tru c tion/d emolition phas es .
 Empty was te c ontainers weekly orwhen they
are two-third s fu ll,whic heveris s ooner.
 D o notallow c ontainers to overflow.C lean u p
immed iately ifthey d o.
 O n workd ays ,c lean u pand d is pos e ofwas te
in d es ignated was te c ontainers .
 S ee S olid W as te M anagementS ec tion S M -6
forad d itionalrequ irements .
 P rovid e S torm D rain InletP rotec tion and /or
P erimeterS ed imentC ontrols as applic able.
 C ollec tand d is pos e ofallwas te materials in
tras hd u mps ters . P lac e d u mps ters ,withs ec u re
watertightlid s ,away from s torm water
c onveyanc es and d rains ,in a c overed materials
s torage area.
 D is pos e ofc ons tru c tion and non-c ons tru c tion
s olid was te in ac c ord anc e withS tate D O H regs .
 L oad removed non-rec yc lable vegetation
d irec tly onto tru c ks ;c overand trans portto a
lic ens ed fac ility

S ee S olid
W as te
M anagement
S ec tion S M -6.
S torm D rain
InletP rotec tion
S C -1,and
P erimeter
S ed iment
C ontrols where
applic able.

58 4
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58 5

Pollutant
Source

Appropriate Site-Specific BMP to be
Implemented

BMP
Requirements

M aterials
as s oc iated
withthe
operation
and
maintenanc e
of
eq u ipment,
s u c has oil,
fu el,and
hyd rau lic
flu id leakage

 Us e off-s ite was hrac ks ,repairand
maintenanc e fac ilities ,and fu elings ites when
prac tic al.
 D es ignate bermed was harea ifc leaningon
s ite is nec es s ary.
 P lac e d rippans ord ropc loths u nd ervehic les
and eq u ipmentto abs orb s pills orleaks .
 P rovid e an ample s u pply ofread ily available
s pillc leanu pmaterials .
 C lean u ps pills immed iately,u s ingd ry c lean-
u pmethod s where pos s ible,and d is pos e ofu s ed
materials properly.
 D o notc lean s u rfac es ors pills by hos ingthe
area d own.
 Eliminate the s ou rc e ofthe s pillto preventa
d is c harge ora c ontinu ation ofan ongoing
d is c harge.
 Ins pec ton-s ite vehic les and eq u ipment
regu larly and immed iately repairleaks .
 Regu larly ins pec tfu elingareas and s torage
tanks .
 Train employees on propermaintenanc e and
s pillprac tic es and proc ed u res and fu elingand
c leanu pproc ed u res .
 S tore d ies elfu el,oil,hyd rau lic flu id ,orother
petroleu m prod u c ts orotherc hemic als in water-
tightc ontainers and provid e c overors ec ond ary
c ontainment.
 D o notremove originalprod u c tlabels and
c omply withmanu fac tu rer’s labels forproper
d is pos al.
 D is pos e ofc ontainers only afterallthe prod u c t
has been u s ed .
 D is pos e oforrec yc le oiloroily was tes
ac c ord ingto Fed eral,S tate,and L oc al
requ irements .
 S tore s oaps ,d etergents ,ors olvents u nd er
c overorothermeans to preventc ontac twith
rainwater.
 S ee Vehic le and Eq u ipmentC leaning,
M aintenanc e,and Refu eling,S ec tions S M -11,
S M -12,and S M -13 and M aterialS torage and
H and lingS ec tion S M -2 forad d itional
requ irements .

S ee Vehic le and
Eq u ipment
C leaning,
M aintenanc e,
and Refu eling,
S ec tions S M -
11,S M -12,and
S M -13,and
M aterial
S torage and
H and ling,
S ec tion S M -2,
and S pill
P revention and
C ontrolS M -10.
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Pollutant
Source

Appropriate Site-Specific BMP to be
Implemented

BMP
Requirements

S oileros ion
from the
d is tu rbed
areas

 P rovid e S oilS tabilization,S lope P rotec tion,
S torm D rain InletP rotec tion S C -1,P erimeter
C ontrols and S ed imentB arriers ,S ed imentB as ins
and D etention P ond s ,C hec kD ams S C -3 ,L evel
S pread erEC -6,P avingO perations S M -20,
C ons tru c tion Road s and P arkingA rea
S tabilization S C -10,C ontrollingS torm W ater
FlowingO nto and Throu ghthe P rojec t,P os t-
C ons tru c tion B M P s ,and N on-S tru c tu ralB M P s
(C ons tru c tion B M P TrainingS M -1,S c hed u ling
S M -14,L oc ation ofP otentialS ou rc es ofS ed iment
S M -15,P res ervation ofExis tingVegetation S M -
17).
 D elineate,and c learly markoff,withflags ,
tape,orothers imilarmarkingd evic e allnatu ral
bu fferareas d efined in the S W P P P .
 P res erve native tops oilwhere prac tic able.
 In areas where vegetative s tabilization will
oc c u r,res tric tvehic le/equ ipmentu s e in areas to
avoid s oilc ompac tion orc ond ition s oilto promote
vegetative growth.
 ForS torm D rain InletP rotec tion,c lean,or
remove and replac e,the protec tion meas u res as
s ed imentac c u mu lates ,the filterbec omes
c logged ,and /orperformanc e is c ompromis ed .
 W here there is evid enc e ofs ed iment
ac c u mu lation ad jac entto the inletprotec tion
meas u re,remove the d epos ited s ed imentby the
end ofthe s ame d ay in whic hitis fou nd orby the
end ofthe followingworkd ay ifremovalby the
s ame d ay is notfeas ible.
 S ed imentbas ins s hallbe d es igned and
maintained in ac c ord anc e withH A R C hapter11-
55.
 M inimize d is tu rbanc e on s teeps lopes (Greater
than 15% in grad e).
 Ifd is tu rbanc e ofs teeps lopes are u navoid able,
phas e d is tu rbanc es and u s e s tabilization
tec hniqu es d es igned fors teepgrad es .

 Fortemporary d rains and s wales u s e veloc ity
d is s ipation d evic es within and atthe ou tletto
minimize eros ive flow veloc ities .

S oil
S tabilization

1. S M -22
Tops oil
M anagement
2. EC -12
S eed ingand
P lanting
3. EC -14
M u lc hing
4. EC -11
Geotextiles
and M ats

S lope
P rotec tion

1. EC -12
S eed ingand
P lanting
2. EC -14
M u lc hing
3. EC -11
Geotextiles
and M ats
4. EC -4
S lope
Rou ghening,
Terrac ing,
and
Rou nd ing

5. EC -7
S lope D rains
and
S u bs u rfac e
D rains
6. EC -9
S lope
Interc eptoror
D ivers ion
D itc hes /B erms

S C -1S torm
D rain Inlet
P rotec tion
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Pollutant
Source

Appropriate Site-Specific BMP to be
Implemented

B M P
Req u irements

P erimeterC ontrols
and S ed iment
B arriers
1. S C -7 S ilt
Fenc e orFilter
Fabric Fenc e
2. S C -2
Vegetated Filter
S trips and B u ffers
3. S C -6
C ompos tFilter
B erm/S oc k
4. S C -8
S and bagB arrier
5. S C -9 B ru s hor
Roc kFilter

S ed imentB as ins
and D etention
P ond s
1. S C -4
S ed imentTrap
2. S C -5
S ed imentB as in

S C -3 C hec kD ams

EC -6 L evel
S pread er
S M -20P aving
O perations
S C -10
C ons tru c tion
Road s and
P arkingA rea
S tabilization
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Pollutant
Source

Appropriate Site-Specific BMP to be
Implemented

BMP
Requirements

C ontrollingS torm
W aterFlowing
onto and Throu gh
the P rojec t
1. EC -3 Ru n-O n
D ivers ion
2. EC -5 Earth
D ike,S wales and
D itc hes

P os tC ons tru c tion
B M P s
1. EC -2 Flared
C u lvertEnd
S ec tions
2. EC -10Rip-
Rapand Gabion
Inflow P rotec tion
3. EC -8 O u tlet
P rotec tion and
Veloc ity
D is s ipation
D evic es
4. S M -22
Tops oil
M anagement

N on-S tru c tu ral
B M P s

1. S M -1
C ons tru c tion B M P
Training
2. S M -14
S c hed u ling
3. S M -15
L oc ation of
P otentialS ou rc es
ofS ed iment
4. S M -17
P res ervation of
Exis ting
Vegetation
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Pollutant
Source

Appropriate Site-Specific BMP to be
Implemented

BMP
Requirements

S ed iment
from s oil

s toc kpiles

 L oc ate s toc kpiles a minimu m of50feetoras
faras prac tic able from c onc entrated ru noffor
ou ts id e ofany natu ralbu ffers id entified on the
S W P P P .
 P lac e bagged materials on pallets and u nd er
c over.
 P rovid e phys ic ald ivers ion to protec t
s toc kpiles from c onc entrated ru noff.
 C overs toc kpiles withplas tic orc omparable
materialwhen prac tic able.
 P lac e s iltfenc e,fiberfiltration tu bes ,ors traw
wattles arou nd s toc kpiles .
 D o nothos e d own ors weeps oilors ed iment
ac c u mu lated on pavementorotherimperviou s
s u rfac es into any s torm waterc onveyanc e (u nles s
c onnec ted to a s ed imentbas in,s ed imenttrap,or
s imilarly effec tive c ontrol),s torm d rain inlet,or
s tate water.
 Unles s infeas ible,c ontain and s ec u rely
protec ts toc kpiles from the wind .
 P rovid e S torm D rain InletP rotec tion and /or
P erimeterS ed imentC ontrols as applic able.
S ee S toc kpile M anagementS ec tion S M -3 for
ad d itionalreq u irements .

S ee S toc kpile
M anagement
S ec tion S M -3.
S torm D rain
InletP rotec tion
S C -1,and
P erimeter
S ed iment
C ontrols where
applic able.

Emu ls ified
as phaltor
prime/tac k
c oat

 P rovid e trainingforemployees and
c ontrac tors on propermateriald elivery and
s torage prac tic es and proc ed u res .
 Res tric tpavingoperations d u ringwet
weatherto preventpavingmaterials from being
d is c harged .
 Us e as phaltemu ls ions s u c has prime c oat
when pos s ible.
 P rotec td rain inlets tru c tu res and manholes
d u ringapplic ation oftac kc oat,s ealc oat,s lu rry
s eal,and fogs eal.
 Keepample s u pplies ofd rippans and
abs orbentmaterials on s ite.
 Ins pec tinletprotec tion d evic es .
 S ee M aterialS torage and H and lingS ec tion
S M -2 and P avingO perations S ec tion S M -20for
ad d itionalreq u irements .
 P rovid e S torm D rain InletP rotec tion and /or
P erimeterS ed imentC ontrols as applic able.

S ee M aterial
S torage and
H and ling
S ec tion S M -2,
and Stockpile
Management
Section SM-3,
P aving
O perations
S ec tion S M -20,
S torm D rain
InletP rotec tion
S C -1,and
P erimeter
S ed iment
C ontrols where
applic able.
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Pollutant
Source

Appropriate Site-Specific BMP to be
Implemented

BMP
Requirements

M aterials
as s oc iated
with
painting,
s u c has
paintand
paintwas h
s olvent

 H azard ou s c hemic als s hallbe well-labeled
and s tored in originalc ontainers .
 Keepample s u pply ofc leanu pmaterials on
s ite.
 D is pos e c ontaineronly afterallofthe prod u c t
has been u s ed .
 Remove as mu c hpaintfrom bru s hes on
painted s u rfac e.
 Rins e from water-bas ed paints s hallbe
d is c harged into the s anitary s ewers ys tem where
pos s ible. Ifnot,d irec tallwas hwaterinto a leak-
proofc ontainerorleak-proofpit.The c ontaineror
pitmu s tbe d es igned s o thatno overflows c an
oc c u rd u e to inad eq u ate s izingorprec ipitation.
 L oc ate on-s ite was harea a minimu m of50
feetaway oras faras prac tic able from s torm d rain
inlets ,open d rainage fac ilities ,orwaterbod ies .
 D o notd u mpliqu id was tes into the s torm
d rainage s ys tem.
 Filterand re-u s e s olvents and thinners .
 D is pos e ofoil-bas ed paints and res id u e as a
hazard ou s was te.
 Ens u re c ollec tion,removal,and d is pos alof
hazard ou s was te c omplies withregu lations .
 Immed iately c lean u ps pills and leaks .
 P roperly s tore paints ,s olvents ,and epoxy
c ompou nd s .
 P roperly s tore and d is pos e was te materials
generated from paintingand s tru c tu re repairand
c ons tru c tion ac tivities .
 M ix paints in a c overed and c ontained area,
when pos s ible,to minimize ad vers e impac ts from
s pills .
 D o notapply traffic paintorthermoplas tic if
rain is forec as ted .
 S ee M aterialS torage and H and lingUs e S M -2,
H azard ou s M aterials and W as te M anagement
S ec tion S M -9,S pillP revention and C ontrol
S ec tion S M -10,and S tru c tu re C ons tru c tion and
P aintingS ec tion S M -21forad d itional
requ irements .
P rovid e S torm D rain InletP rotec tion and /or
P erimeterS ed imentC ontrols as applic able.

S ee M aterial
S torage and
H and lingUs e
S ec tion S M -2,
S toc kpile
M anagement
S ec tion S M -3,
H azard ou s
M aterials and
W as te
M anagement
S ec tion S M -9,
W as te
M anagement,
S pillP revention
and C ontrol
S ec tion S M -10,
and S tru c tu re
C ons tru c tion
and P ainting
S ec tion S M -21,
S torm D rain
InletP rotec tion
S C -1,and
P erimeter
S ed iment
C ontrols where
applic able.
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Pollutant
Source

Appropriate Site-Specific BMP to be
Implemented

BMP
Requirements

Ind u s trial
c hemic als ,
fertilizers ,
and /or
pes tic id es

 H azard ou s c hemic als s hallbe well-labeled and
s tored in originalc ontainers .
 Keepample s u pply ofc leanu pmaterials on s ite.
 C lean u ps pills immed iately,u s ingd ry c lean-u p
method s where pos s ible,and d is pos e ofu s ed
materials properly.
 D o notc lean s u rfac es ors pills by hos ingthe
area d own.
 Eliminate the s ou rc e ofthe s pillto preventa
d is c harge ora fu rtheranc e ofan ongoing
d is c harge.
 D is pos e c ontaineronly afterallofthe prod u c t
has been u s ed .
 Retain a c omplete s etofs afety d ata s heets
(formerly M S D S )on s ite.
 S tore ind u s trialc hemic als in water-tight
c ontainers and provid e eitherc overors ec ond ary
c ontainment.
 P rovid e c overwhen s toringfertilizers or
pes tic id es to preventthes e c hemic als from c oming
into c ontac twithrainwater.
 Res tric tamou ntofpes tic id e prepared to qu antity
nec es s ary forthe c u rrentapplic ation.
 D o notapply fertilizers orpes tic id es d u ringor
ju s tbefore a rain event.
 D o notapply to s tormwaterc onveyanc e
c hannels withflowingwater.
 C omply withfertilizerand pes tic id e
manu fac tu rer’s rec ommend ed u s age and d is pos al
ins tru c tions . D oc u mentd epartu res from
manu fac tu rer’s s pec ific ations in A ttac hmentJ.
 A pply fertilizers atthe appropriate time ofyear
forthe loc ation,and preferably timed to c oinc id e as
c los ely as pos s ible to the period ofmaximu m
vegetation u ptake and growth.
 Follow fed eral,s tate,and loc allaws regard ing
fertilizerapplic ation.

 D o notd is pos e oftoxic liqu id was tes (s olvents ,
u s ed oils ,and paints )orc hemic als (ad d itives ,
ac id s ,and c u ringc ompou nd s )in d u mps ters
alloc ated forc ons tru c tion d ebris .

S ee M aterial
S torage and
H and lingUs e
S ec tion S M -2,
S toc kpile
M anagement
S ec tion S M -3,
and H azard ou s
M aterials and
W as te
M anagement
S ec tion S M -9,
and S pill
P revention and
C ontrolS M -10
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600

Pollutant
Source

Appropriate Site-Specific BMP to be
Implemented

BMP
Requirements

 Ens u re c ollec tion,removal,and d is pos alof
hazard ou s was te c omplies withregu lations .
H azard ou s was te thatc annotbe reu s ed or
rec yc led s hallbe d is pos ed ofby a lic ens ed
hazard ou s was te hau ler.
S ee M aterialS torage and H and lingUs e S M -2,and
H azard ou s M aterials and W as te M anagement
S ec tion S M -9 forad d itionalrequ irements .

H azard ou s
was te
(B atteries ,
S olvents ,
Treated
L u mber,
etc .)

 D o notd is pos e oftoxic materials in d u mps ters
alloc ated forc ons tru c tion d ebris .
 Ens u re c ollec tion,removal,and d is pos alof
hazard ou s was te c omplies withregu lations .
 H azard ou s was te thatc annotbe reu s ed or
rec yc led s hallbe d is pos ed ofby a lic ens ed
hazard ou s was te hau ler.
 S egregate and rec yc le was tes from
vehic le/equ ipmentmaintenanc e ac tivities s u c has
u s ed oiloroilfilters ,greas es ,c leanings olu tions ,
antifreeze,au tomotive batteries ,and hyd rau lic and
trans mis s ion flu id s .
 S tore was te in s ealed c ontainers ,whic hare
c ons tru c ted ofs u itable materials to prevent
leakage and c orros ion,and whic hare labeled in
ac c ord anc e withapplic able Res ou rc e
C ons ervation and Rec overy A c t(RC RA )
req u irements and allotherapplic able fed eral,
s tate,and loc alrequ irements .
 A llc ontainers s tored ou ts id e s hallbe keptaway
from s u rfac e waters and within appropriately s ized
s ec ond ary c ontainment(e.g.,s pillberms ,d ec ks ,
s pillc ontainmentpallets ). P rovid e c overif
pos s ible.
 C lean u ps pills immed iately,u s ingd ry c lean-u p
method s where pos s ible,and d is pos e ofu s ed
materials properly.
 D o notc lean s u rfac es ors pills by hos ingthe
area d own.
 Eliminate the s ou rc e ofthe s pillto preventa
d is c harge ora c ontinu ation ofan ongoing
d is c harge.

S ee H azard ou s
M aterials and
W as te
M anagement
S ec tion S M -9
and Vehic le
and Eq u ipment
M aintenanc e
S M -12
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602
603 Pollutant

Source
Appropriate Site-Specific BMP to be

Implemented
BMP

Requirements

 Ens u re c ollec tion,removal,and d is pos alof
hazard ou s was te c omplies withmanu fac tu rer’s
rec ommend ations and is in c omplianc e with
fed eral,s tate,and loc alrequ irements .

 S ee H azard ou s M aterials and W as te
M anagementS ec tion S M -9 and Vehic le and
Eq u ipmentM anagement,Vehic le and Eq u ipment
M aintenanc e S M -12 forad d itionalreq u irements .

M etals and
B u ild ing
M aterials

 Ins pec tc ons tru c tion was te and rec yc lingareas
regu larly.
 S c hed u le s olid was te c ollec tion regu larly.
 Ifbu ild ingmaterials ormetals are s tored on
s ite (s u c has rebarorgalvanized poles )s tore
u nd erc overu nd ertarps orin c ontainers .
 M inimize the amou ntofmaterials tored on s ite.
 D o nots toc kpile u nc overed metals orother
bu ild ingmaterials in c los e proximity to d is c harge
points .
 S ee S olid W as te M anagementS ec tion S M -6
forad d itionalrequ irements .

S ee S olid
W as te
M anagement
S ec tion S M -6

C ontaminated
S oil

 S ee W as te M anagement,C ontaminated S oil
M anagementS ec tion S M -8 and /orH azard ou s
M aterials and W as te M anagementS ec tion S M -9
forad d itionalrequ irements .
 A tminimu m c ontain c ontaminated materials oil
by s u rrou nd ingwithimpermeable lined berms or
c overexpos ed c ontaminated materialwithplas tic
s heets .

S ee W as te
M anagement,
C ontaminated
S oil
M anagement
S ec tion S M -8
and /or
H azard ou s
M aterials and
W as te
M anagement
S ec tion S M -9
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604
605 Pollutant

Source
Appropriate Site-Specific BMP to be

Implemented
BMP

Requirements

Fu gitive D u s t
C ontroland
D u s tC ontrol
W ater

 D o notovers pray waterford u s tc ontrol
pu rpos es whic hwillres u ltin ru nofffrom the area.
 A pply wateras c ond itions req u ire.
 W as hingd own ofd ebris ord irtinto d rainage,
s ewage s ys tems ,orS tate waters is notallowed .
 M inimize expos ed areas throu ghthe s c hed u le
ofc ons tru c tion ac tivities .
 Utilize vegetation,mu lc hing,s prinkling,and
s tone/gravellayeringto qu ic kly s tabilize expos ed
s oil.
 D irec tc ons tru c tion vehic le traffic to s tabilized
road ways .
 C overd u mptru c ks hau lingmaterialfrom the
s ite witha tarpau lin.
S ee D u s tC ontrolS ec tion S M -19 forad d itional
requ irements .

S ee D u s t
C ontrolS ec tion
S M -19

C onc rete
Tru c kW as h
W ater

 D is pos alofc onc rete tru c kwas hwatervia
perc olation is prohibited .
 W as h c onc rete-c oated vehic les oreq u ipment
off-s ite orin the d es ignated was harea.
 L oc ate on-s ite was harea a minimu m of50
feetaway oras faras prac tic able from s torm d rain
inlets ,open d rainage fac ilities ,orwaterbod ies .
 Ru nofffrom the on-s ite c onc rete was harea
s hallbe c ontained in a temporary pitorlevel
bermed area where the c onc rete c an s et.
 D es ign the area s o thatno overflow c an oc c u r
d u e to inad eq u ate was harea s izingor
prec ipitation.
 The temporary pits hallbe lined withplas tic to
prevents eepage ofwas hwaterinto the grou nd .
 A llow was hwaterto evaporate orc ollec twas h
waterand allc onc rete d ebris in a c onc rete
was hou ts ys tem bin.
 D o notd u mpliqu id was tes into s torm d rainage
s ys tem.
 D is pos e ofliq u id and s olid c onc rete was tes in
c omplianc e withfed eral,s tate,and loc al
s tand ard s .
 S ee W as te M anagement,C onc rete W as hand
W as te M anagementS ec tion S M -4 forad d itional
requ irements .

S ee W as te
M anagement,
C onc rete W as h
and W as te
M anagement
S ec tion S M -4
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606
607 Pollutant

Source
Appropriate Site-Specific BMP to be

Implemented
BMP

Requirements

S ed iment
Trac k-O u t

 Inc lu d e S tabilized C ons tru c tion Entranc e atall
points thatexitonto paved road s .
 A s ed imenttrappingd evic e is req u ired ifa
was hrac kis u s ed in c onju nc tion withthe
s tabilized c ons tru c tion entranc e/exit.
 The pavements hallnotbe c leaned by
was hingd own the s treet.
 Ifs weepingis ineffec tive oritis nec es s ary to
was hthe s treets ,was hwatermu s tbe c ontained
eitherby c ons tru c tion ofa s u mp,d ivertingthe
waterto an ac c eptable d is pos alarea,or
vac u u mingthe was hwater.
 Us e B M P s forad jac entd rainage s tru c tu res .
 Remove s ed imenttrac ked onto the s treetby
the end ofthe d ay in whic hthe trac k-ou toc c u rs .
 Res tric tvehic le u s e to properly d es ignated
exitpoints .
 Inc lu d e ad d itionalB M P s thatremove
s ed imentpriorto exitwhen minimu m d imens ions
c annotbe met.
S ee S tabilized C ons tru c tion Entranc e/ExitS ec tion
S C -11forad d itionalreq u irements .

S ee S tabilized
C ons tru c tion
Entranc e/Exit
S ec tion S C -11

Irrigation
W ater

 C ons id erirrigation requ irements .
 W here pos s ible,avoid s pec ies whic hreq u ire
irrigation.
 D es ign,timingand applic ation method s of
irrigation waterto eliminate the ru noffofexc es s
irrigation waterinto the s torm waterd rainage
s ys tem.
S ee S eed ingand P lantingS ec tion EC -12 and
C alifornia S tormwaterB M P H and bookS D -12
Effic ientIrrigation inc lu d ed in S W P P P A ttac hment
A forad d itionalreq u irements .

S ee S eed ing
and P lanting
S ec tion EC -12
and C alifornia
S tormwater
B M P
H and bookS D -
12 Effic ient
Irrigation

H yd rotes ting
Efflu ent

 Ifworkinc lu d es removing,reloc ation or
ins tallingwaterlines ,and C ontrac torelec ts to
flu s hwaterline ord is c harge hyd rotes tingefflu ent
into S tate waters ord rainage s ys tems ,the
C ontrac tors hallprepare and obtain H D O T
ac c eptanc e ofa N O I/N P D ES P ermitForm F
applic ation forH D O T s u bmittalto D O H C W B at
leas t30c alend ard ays priorto the s tartof
H yd rotes tingA c tivities ifnec es s ary.S ite s pec ific
B M P s willbe inc lu d ed in the N O I/N P D ES P ermit
Form F s u bmittal.

S ite s pec ific
B M P s willbe
inc lu d ed in the
N O I/N P D ES
P ermitForm F
s u bmittal.



(HWY-L01-22)
209-27a 8/9/23

608
609 Pollutant

Source
Appropriate Site-Specific BMP to be

Implemented
BMP

Requirements

D ewatering
Efflu ent

Ifexc avation orbac kfillingoperations req u ire
d ewatering,and C ontrac torelec ts to d is c harge
d ewateringefflu entinto S tate waters orexis ting
d rainage s ys tems ,C ontrac tors hallprepare and
obtain H D O T ac c eptanc e ofa N O I/N P D ES P ermit
Form G applic ation forH D O T s u bmittalto D O H
C W B atleas t30c alend ard ays priorto the s tartof
D ewateringA c tivities ifnec es s ary. S ee S ite
P lanningand GeneralP rac tic es ,D ewatering
O perations S ec tion S M -18 forad d itional
requ irements .

S ee
D ewatering
O perations
S M -18. S ite
s pec ific B M P s
willbe inc lu d ed
in the
N O I/N P D ES
P ermitForm G
s u bmittal.

S aw-c u tting
S lu rry

 S aw c u ts lu rry s hallbe removed from the s ite
by vac u u ming.
 P rovid e s torm d rain protec tion d u rings aw
c u tting.S ee P avingO perations S ec tion S M -20for
ad d itionalreq u irements .
P rovid e S torm D rain InletP rotec tion and /or
P erimeterS ed imentC ontrols as applic able.

S ee P aving
O perations
S ec tion S M -20,
S torm D rain
InletP rotec tion
S C -1,
P erimeter
s ed iment
c ontrols where
applic able

C onc rete
C u ringW ater

 A void overs prayingofc u ringc ompou nd s .
 A pply an amou ntofc ompou nd thatc overs the
s u rfac e,bu td oes notallow any ru noffofthe
c ompou nd .
S ee C alifornia S tormwaterB M P H and bookN S -12
C onc rete C u ringinc lu d ed in S W P P P A ttac hment
A forad d itionalreq u irements .

S ee C alifornia
S tormwater
B M P
H and bookN S -
12 C onc rete
C u ring
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610

611
END OF SECTION 209612

Pollutant
Source

Appropriate Site-Specific BMP to be
Implemented

BMP
Requirements

P las terW as te
W ater

 D irec tallwas hwaterinto a leak-proof
c ontainerorleak-proofpit.The c ontainerorpit
mu s tbe d es igned s o thatno overflows c an oc c u r
d u e to inad eq u ate s izingorprec ipitation.
 L oc ate on-s ite was harea a minimu m of50
feetaway oras faras prac tic able from s torm
d rain inlets ,open d rainage fac ilities ,orwater
bod ies .
 A ny s ignific antres id u almaterials remaining
on the grou nd afterthe c ompletion of
c ons tru c tion s hallbe removed and properly
d is pos ed . Ifthe res id u almaterials c ontaminate
the s oil,then the c ontaminated s oils hallals o be
removed and properly d is pos ed of.
 P las terwas te waters hallnotbe allowed to
flow into d rainage s tru c tu res orS tate waters .
S ee M aterial,S torage and H and lingUs e S M -2,
S toc kpile M anagementUs e S ec tion S M -3,and
H azard ou s M aterials and W as te M anagement
S ec tion S M -9 forad d itionalrequ irements .

S ee M aterial,
S torage and
H and lingUs e
S ec tion S M -2,
S toc kpile
M anagement
Us e S ec tion
S M -3,and
H azard ou s
M aterials and
W as te
M anagement
S ec tion S M -9

W ater-Jet
W as hW ater

 ForW ater-JetW as hW ateru s ed to c lean
vehic les ,u s e offs ite was hrac ks orc ommerc ial
was hingfac ilities when prac tic al.
 S ee Vehic le and Eq u ipmentC leaning
S ec tion S M -11forad d itionalinformation.
 ForW ater-JetW as hW ateru s ed to c lean
imperviou s s u rfac es ,the ru noffs hallnotbe
allowed to flow into d rainage s tru c tu res orS tate
W aters .

S ee Vehic le
and Eq u ipment
C leaning
S ec tion S M -11

S anitary/S eptic
W as te

 L oc ate S anitary fac ilities in a c onvenient
plac e away from d rainage fac ilities .
 P os ition s anitary fac ilities s o they are
s ec u re and willnotbe tipped overorknoc ked
d own.
 W as tewaters hallnotbe d is c harged to the
grou nd orbu ried .
 A lic ens ed s ervic e provid ers hallmaintain
s anitary/s eptic fac ilities in good workingord er.
 S c hed u le regu larwas te c ollec tion by a
lic ens ed trans porter.
 S ee S anitary W as te S ec tion S M -7 for
ad d itionalreq u irements .

S ee S anitary
W as te S ec tion
S M -7.
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DIVISION 300 - BASES1
2

SECTION 304 – AGGREGATE BASE COURSE3
4

Make the following amendments to said Section:5
6

(I) Amend 304.04 – Measurement by revising lines 54 to 55 to read as7
follows:8

9
“304.04 Measurement.10

11
Aggregate base will be paid on a lump sum basis. Measurement for12
payment will not apply.13

14
(II) Amend 304.05 – Payment by revising lines 57 to 66 to read as follows:15

16
“304.05 Payment. The Engineer will pay for the accepted aggregate base17
at the contract price per pay unit, as shown in the proposal schedule. Payment18
will be full compensation for the work prescribed in this section and the contract19
documents.20

21
The Engineer will pay for the following pay item when included in the22

proposal schedule:23
24

Pay Item Pay Unit25
26

Aggregate Base Course Cubic Yard27
28
29

END OF SECTION 30430
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DIVISION 400 - PAVEMENT1
2

SECTION 401 –HOT MIX ASPHALT (HMA) PAVEMENT3
4

Make the following amendments to said Sections:5
6

(I) Amend Section 401.02 Materials, by adding the following after line 14:7
8

“Warm Mix Asphalt Additive 702.06”9
10

(II) Amend Section 401.02(A) General, by adding the following paragraph11
after line 24:12

13
“The manufacture of HMA may include warm mix asphalt (WMA)14

processes in accordance with these specifications. WMA processes15
include combinations of organic additives, chemical additives, and16
foaming.”17

18
(III) Amend Section 401.02(A) General, by replacing lines 36 - 37 to read as19
follows:20

21
“In surface and binder courses, aggregate for HMA may include22

RAP quantities up to 20 percent of total mix weight.”23
24

(IV) Amend Section 401.02(C) Submittals, by adding the following25
paragraph after line 89:26

27
“The Contractor may use warm mix asphalt (WMA) processes in28

the production of HMA. The Contractor shall submit to the Engineer for29
approval, the proposed process and how it will be used in the manufacture30
of HMA. The process submittal shall include the temperature range of the31
WMA.”32

33
(V) Amend Section 401.03(B)(3) Asphalt Pavers, from line 200 to include34
the following:35

36
“(h) Equipped with a mean of preventing the segregation37
of the coarse aggregate particles from the remainder of the38
bituminous plant mix when that mix is carried from the paver39
hopper back to the paver augers. The means and methods40
used shall be approved by the paver manufacturer and may41
consist of chain curtains, deflector plates, or other such42
devices and any combination of these.43

44
The following specific requirements shall apply to the45

identified bituminous pavers:46
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47
(1) Blaw-Knox bituminous pavers shall be48

equipped with the Blaw-Knox Materials49
Management Kit (MMK).50

51
(2) Cedarapids bituminous pavers shall be those52

that were manufactured in 1989 or later.53
54

(3) Barber-Green/Caterpillar bituminous pavers55
shall be equipped with deflector plates as56
identified in the December 2000 Service57
Magazine entitled “New Asphalt Deflector Kit58
{6630, 6631, 6640}” .59

60
Prior to the start of using the paver for placing plant61

mix, the Contractor shall submit for approval a full62
description in writing of the means and methodologies that63
will be used to prevent bituminous paver segregation. Use of64
the paver shall not commence prior to receiving approval65
from the Engineer.66

67
The Contractor shall supply a Certificate of68

Compliance that verifies that the approved means and69
methods used to prevent bituminous paver segregation have70
been implemented on all pavers used on the project and is71
working in accordance with the manufacturer’s72
requirements.”73

74
(VI) Amend Section 401.03(F)(1) HMA Pavement Courses One and a75
Half Inches Thick Or Greater, from lines 499 to 505 to read as follows:76

77
“(1) HMA Pavement Courses One and a Half Inches Thick Or78
Greater. Where HMA pavement compacted thickness indicated79
in the contract documents is 1-1/2 inches or greater, compact to not80
less than 92.0 percent nor greater than 97.0 percent of the81
maximum specific gravity determined in accordance with AASHTO82
T 209, modified by deletion of Supplemental Procedure for Mixtures83
Containing Porous Aggregate.”84

85
86

(VII) Amend Section 401.03(F)(3) HMA Pavement Courses One and a87
Half Inches Thick or Greater In Special Areas Not Designated For Vehicular88
Traffic, from lines 530 to 538 to read as follows:89

90
“(3) HMA Pavement Courses One and a Half Inches Thick or91
Greater In Special Areas Not Designated For Vehicular Traffic.92
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For areas such as bikeways that are not part of roadway and other93
areas not subjected to vehicular traffic, compact to not less that94
90.0 percent of maximum specific gravity determined in accordance95
with AASHTO T 209, modified by deletion of Supplemental96
Procedure for Mixtures Containing Porous Aggregate. Increase97
asphalt content by at least 0.5 percent above that used for HMA98
pavements designed for vehicular traffic.”99

100
101

(VIII) Amend Section 401.04 Measurement, from lines 597 to 603 to read as102
follows:103

104
“401.04 Measurement.105

106
The Engineer will measure asphalt concrete pavement per ton in107
accordance with the contract documents.”01.04108

109
(IX) Amend Section 401.05 Payment, from lines 605 to 635, to read as110
follows:111

112
“401.05 Payment. The Engineer will pay for the accepted pay items113
listed below at the contract price per pay unit, as shown in the proposal schedule.114
Payment will be full compensation for the work prescribed in this section and the115
contract documents.116

117
The Engineer will pay for each of the following pay items when included in118

the proposal schedule:119
120

Pay Item Pay Unit121
122

HMA Pavement, Mix No. ______ Ton123
124

(1) 80% of the contract unit price upon completion of submitting125
a job-mix formula acceptable to the Engineer; preparing the126
surface, spreading, and finishing the mixture; and compacting the127
mixture;128

129
(2) 20% of the contract unit price upon completion of cutting130
samples from the compacted pavement for testing; placing and131
compacting the sampled area with new material conforming to the132
surrounding area; protecting the pavement; and final analysis.133

134
The Engineer will pay for cold planing in accordance with and under135

Section 415 –Cold Planing of Existing Pavement.136
137
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The Engineer will pay for adjusting existing frames and covers and valve138
boxes in accordance with and under Section 604 –Manholes, Inlets and Catch139
Basins and Section 626 –Manholes and Valve Boxes for Water and Sewer140
Systems.141

142
The Engineer may, in lieu of requiring removal and replacement, use the143

sliding scale factor to accept HMA pavements compacted below 92.0 percent144
and above 97.0 percent. The Engineer will make payment for the material in145
that production day at a reduced price arrived at by multiplying the contract unit146
price by the pay factor shown in Table 401.05-1.147

148

Table 401.05-1 –Sliding Scale Pay Factor for Compaction

P ercentC ompaction P ercentage P ayment
> 98.0 Removal

97.1 - 98.0 95

92.0 - 97.0 100

90.0 - 91.9 80

<90.0 Removal

“149
150
151

END OF SECTION 401152
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SECTION 415 –COLD PLANING OF EXISTING PAVEMENT1
2

M ake the followingamend ments to s aid S ec tions :3
4

(I) A mend Section 415.04 Measurement, from line 67 to 68 to read as5
follows :6

7
“415.04 Measurement.8

9
C old P laning willbe paid on a lu mp s u m bas is . M eas u rementfor10
paymentwillnotapply. ”11

12
(II) A mend Section 415.05 Payment, from line 7 0 to 7 9 to read as follows :13

14
“415.05 Payment. The Engineer willpay for the ac c epted pay items15

lis ted below atthe c ontrac tpric e perpay u nit, as s hown in the propos als c hed u le.16
P aymentwillbe fu llc ompens ation forthe workpres c ribed in this s ec tion and the17
c ontrac td oc u ments .18

19
The Engineerwillpay forone ofthe following pay items when inc lu d ed in20

the propos als c hed u le:21
22

Pay Item Pay Unit23
24

C old P laning L u mpS u m25
26
27
28
29
30
31

END OF SECTION 41532
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DIVISION 500 - STRUCTURES1
2

SECTION 503 - CONCRETE STRUCTURES3
4

Make the following amendments to said Section:5
6

(I) Amend 503.04 – Measurement by revising lines 1201 to 1205 to read as7
follows:8

9
“503.04 Measurement. The Engineer will measure the concrete by square10
yard or cubic yard according to the dimensions shown in the contract or as11
ordered by the Engineer.12

13
The Engineer will not measure concrete when contracted on a lump sum14

basis.15
16

The Engineer will not make deductions for the volume occupied by17
reinforcing steel, piles, floor drains, weepholes, timber bumpers, pipes less18
than eight (8) inches, conduits, or expansion joint materials.19

20
The Engineer will consider the wingwalls to be a part of the structure.”21

22
(II) Amend 503.05 – Payment by revising lines 1206 to 1223 to read as23
follows:24

25
“503.05 Payment. The Engineer will pay for the accepted quantities of26
concrete complete in place at the contract unit price per cubic yard, each, or at27
the contract lump sum price for the pay items listed below and contained in the28
proposal.29

30
The contract unit price or lump sum amount paid shall be full31

compensation for the concrete; for placing, curing and finishing; for furnishing32
materials including admixtures and cement (including extra cement added to33
concrete deposited under water); for furnishing and installing drains, scuppers,34
premolded joint fillers, joint seals, waterproofing at construction joints,35
waterstops, pipes and conduits; for furnishing and installing metal rockers,36
anchor bolts, structural shapes for expansion joints and other similar items; for37
timber bumpers, forms, form lining and falsework or centering, bearing pads,38
structural steel bearing plates; and for equipment, tools, labor, materials and39
incidentals necessary to complete the work.40

41
The Engineer will pay for the following pay item when included in the42

proposal schedule:43
44

Pay Item Pay Unit45
46

Concrete Stairs Cubic Yard47
48
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Concrete Pad Cubic Yard49
50

Concrete Wheelstop Each51
52

The Engineer will pay for excavation and backfill for foundations in53
accordance with and under Section 205 –Excavation and Backfill for Bridge and54
Retaining Structures and Section 206 –Excavation and Backfill for Drainage55
Facilities.”56

57
58
59

END OF S EC TION 5 0 360
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DIVISION 600 - MISCELLANEOUS CONSTRUCTION1
2

A mend Section 601 - STRUCTURAL CONCRETE to read as follows :3
4

SECTION 601 - STRUCTURAL CONCRETE5
6
7

601.01 Description. This s ec tion d es c ribes s tru c tu ralc onc rete c ons is ting of8
P ortland C ement, fine aggregate, c oars e aggregate, and water. This willinc lu d e9
ad d ing ad mixtu res forthe pu rpos e of entraining air, retard ing orac c elerating s et,10
tinting, and otherpu rpos es as req u ired orpermitted . To red u c e the embod ied c arbon11
footprintofc onc rete, c onc rete d es ign on the is land ofO ahu s hallinc lu d e the u s e of12
c arbon d ioxid e mineralization orequ ivalenttec hnology. O thermethod s to red u c e the13
c ementc ontents u c h as u s e of s u pplementary c ementitiou s materials (S C M s )or14
ad mixtu res s u c has C -S -H nanopartic le-bas ed s trength-enhanc ingad mixtu re (C S H -15
S E A ) or equ ivalentmay als o be u s ed to red u c e the embod ied c arbon footprint16
inc lu d ingthe c ombination thereofthe previou s ly mentioned method s .17

18
601.02 Materials.19

20
P ortland C ement 7 0 1 . 0 121

22
Fine A ggregate forC onc rete 7 0 3. 0 123

24
C oars e A ggregate forP ortland C ementC onc rete 7 0 3. 0 225

26
A d mixtu res 7 1 1 . 0 327

28
W ater 7 1 2 . 0 129

30
Us e c oars e aggregate forlightweightc onc rete c onforming to A S TM C 33031

exc eptS ec tions 5, 7 and 9.32
33

601.03 Construction.34
35

(A) Quality Control. P ortland C ementc onc rete prod u c tion req u ires36
C ontrac tor res pons ibility for q u ality c ontrolof materials d u ring hand ling,37
blend ing, mixing, c u ring, and plac ementoperations .38

39
S ample, tes t, and ins pec t c onc rete to ens u re q u ality c ontrol of40

c omponentmaterials and c onc rete. S amplingand tes tingforq u alityc ontrolin41
ac c ord anc e with s tand ard method s s hallbe performed by c ertified A C I42
C onc rete Field Tec hnic ian Grad e I. P erform qu alityc ontroltes ts fors lu mp, air43
c ontent, temperatu re, and u nitweightd u ringprod u c tion ofs tru c tu ralc onc rete44
otherthan c onc rete forinc id entalc ons tru c tion. S u bmitqu ality c ontroltes t45
res u lts .46
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(B) Design and Designation of Concrete. D es ign c onc rete mixtu re for47
c onc rete works pec ified . S u bmitmix d es ign u s ing S tate H ighways D ivis ion48
form D O T 4-151 oran Engineerac c epted eq u ivalentform . D o nots tartwork49
u ntilthe Engineerac c epts mix d es ign. The Engineerwillac c eptc onc rete mix50
d es ign u s ing information given in Table 60 1 . 0 3-1 -D es ign ofC onc rete, and51
otherpertinentreq u irements .52

53
W henever2 8 -d ay c ompres s ive s trength, f'C, is 4, 0 0 0 ps iorgreater,54

d es ignate c onc rete by req u ired minimu m 2 8 -d ay c ompres s ive s trength.55
56

The 2 8 -d ayc ompres s ive s trength, f'C , les s than 4, 0 0 0 ps ilis ted in Table57
60 1 . 0 3-1 –D es ign ofC onc rete, is ford es ign information and d es ignation of58
c las s only.59

60
P roportion c onc rete d es ignated by c ompres s ive s trength s u c h that61

c onc rete c onforms to req u ired s trength.62
63

D es ign c onc rete plac ed in brid ge d ec ks and pavements expos ed to64
traffic wear, with airc ontentof3 perc ent, inc lu d ing entrapped and entrained65
air. M aintain airc ontentforplas tic c onc rete within toleranc e of1 perc entair66
c ontent, plu s orminu s , d u ringthe work.67

68
Us e C las s B D c onc rete in brid ge d ec ku nles s c onc rete is d es ignated by69

c ompres s ive s trength. Inc orporate anti-c orros ion and s hrinkage red u c tion,70
water-red u c ing and s et-retard ing ad mixtu re into c onc rete mix d es ign, with71
c apability ofvarying d egree ofretard ation withou tad vers ely affec ting other72
c harac teris tic s ofc onc rete. S u bmitd es ign ad mixtu re d os age.73

74
C las s A c onc rete s hallbe u s ed when type ofc onc rete is notind ic ated in75

the c ontrac td oc u ments .76
77

D es ign c onc rete as s pec ified in Table 60 1 . 0 3-1 –D es ign ofC onc rete.78
79
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80

TABLE 601.03-1 - DESIGN OF CONCRETE
(800 Maximum Cement Content lbs./c.y.)

Class of
Concrete

28-Day
Strength
f'C , ps i.

Minimum
Cement
Content
lbs./c.y.

Maximum
Water-

Cement
Ratio,
lb./lb.

Minimum
Cement

Content with
Mineralized

CO2 lbs./c.y.

Maximum
Water-

Cement
Ratio with

Mineralized
CO2 lb./lb.

A 30 0 0 532 0 . 59 50 4 0 . 62

B 250 0 47 5 0 . 66 450 0 . 7 0

C 2 0 0 0 41 8 0 . 7 5 396 0 . 7 9

D 150 0 38 0 0 . 8 5 360 0 . 8 7

B D 37 50 610 0 . 49 N A N A

S E A L 30 0 0 610 0 . 55 N A N A

D es ignated
by S trength

f'C or*f'r

A s
S pec ified

610 0 . 49 N A N A

*f'r =S pec ified M od u lu s ofRu ptu re

81
C onc rete D es ign – P rojec ts on O ahu willu tilize C O 2 M ineralization82

tec hnology or eq u ivalent. S u pplementary c ementitiou s materials (S C M s ),83
C S H -S EA or eq u ivalentor c ombination thereof the previou s ly mentioned84
method s may als o be u s ed . C onc rete d es ign s hallallow a red u c tion of85
portland c ementc ontentwhile maintaining the c onc rete d es ign s trength,86
d u rability and otherreq u irements . S ee Table 60 1 . 0 3-1 D es ign ofC onc rete87
s pec ified limits forad ju s ted minimu m c ementc ontentand waterc ementratio88
when u s ing C O 2 mineralization. M aterialc ertific ations forthe above s hall89
inc lu d e alis tofatleas t3projec ts thatu s ed the tec hnology, S C M s , ad mixtu res90
orc ombination thereof.91

92
Us e the abs olu te volu me method to proportion c onc rete materials in93
ac c ord anc e with req u irements of c onc rete d es ignated by c las s , c ement94
c ontentin pou nd s perc u bic yard s , ors pec ified 2 8 -d ayc ompres s ive s trength.95
Us e abs olu te volu metric proportioning method s as ou tlined in the A meric an96
C onc rete Ins titu te (A C I) S tand ard 211 . 1 , "Rec ommend ed P rac tic es for97
S elec tingP roportions forN ormaland H eavyweightC onc rete. "98

99
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Us e c oars e aggregate s ize N o. 57 (one inc h to N o. 4)orN o. 67 (3/4 inc h to100
N o. 4)forc onc rete. Forc onc rete plac ed in bottom s labs and s tems of box101
gird ers , u s e N o. 67 s ize aggregate. S mallers ize aggregates maybe permitted102
when enc ou ntering limited s pac e between forms and reinforc ement or103
between reinforc ementwhen ac c epted bythe Engineerin writing. M aximu m104
aggregate s ize s hallnotbe greaterthan 1/3 ofthe s pac e between reinforc ing105
s teelbars orreinforc ings teeland the form .106

107
Us e the following s tand ard method s in Table 60 1 . 0 3-2 – S tand ard108

M ethod s for d etermining c omplianc e with req u irements ind ic ated in this109
s u bs ec tion:110

111

TABLE 601.03-2 –STANDARD METHODS

S amplingFres h M ixed C onc rete A A S H TO T 141

M as s P er C u bic M eter (C u bic Foot) Yield and A ir
C ontent(Gravimetric )ofC onc rete

A A S H TO T 121

S lu mpofH yd rau lic C ementC onc rete A A S H TO T 119

A irC ontentofFres hlyM ixed C onc rete bythe P res s u re
M ethod

A A S H TO T 152

S pec ific Gravity and A bs orption ofFine A ggregate A A S H TO T 8 4

S pec ific Gravity and A bs orption ofC oars e A ggregate A A S H TO T 8 5

Temperatu re of Fres hly M ixed P ortland C ement
C onc rete

A S TM C 1 0 64

M aking and C u ring C onc rete Tes tS pec imens in the
Field

A A S H TO T 23

C ompres s ive S trengthofM old ed C onc rete C ylind ric al
S pec imens

A A S H TO T 22 (4 inc h
by 8 inc h or6 inc h by
12 inc h c ylind ers )

Flexu ralS trength of C onc rete (Us ing S imple B eam
with Third -P ointL oad ing)

A A S H TO T 97

112
113
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W hen c onc rete is d es ignated by c ompres s ive s trength, f'C , orflexu ral114
s trength, f'r , orinc lu d es C O 2 M ineralization tec hnology, C S H -S EA orS C M s ,115
the Engineer willreq u ire preq u alific ation of materials and mix proportions116
propos ed foru s e before plac ings u c h c onc rete. The Engineerwillpreq u alify117
c onc rete bas ed on pas tperformanc e rec ord s u s ings tatis tic alc ompu tations of118
popu lation s izes and (n-1)weighting, ortrialbatc htes treports in c omplianc e119
with c ompu ted minimu m average s trength formaterialand mix proportions .120
The Engineerwilld etermine minimu m average s trengthon probability ofnot121
more than one in 20 tes ts falling below s pec ified s trength forthe following122
c ond itions :123

124
(1) W hen pas tperformanc e rec ord s are available, fu rnis h the125
followingd oc u mented performanc e rec ord s :126

127
(a) M inimu m of 15 c ons ec u tive 2 8 -d ay s trength tes ts from128
projec ts havings ame materials and mix proportions .129

130
(b) Two grou ps totaling30 ormore tes tres u lts repres enting131
s imilarmaterials in whic hmix proportion s trengths are within 20132
perc entofs pec ified s trength, from d ataobtained withinone year133
ofpropos ed u s e.134

135
The Engineer willanalyze performanc e rec ord s to es tablis h136

s tand ard d eviation.137
138

(2) W hen s u ffic ientpas tperformanc e rec ord s are notprovid ed , the139
Engineer willas s u me c u rrents tand ard d eviation to be 50 0 ps ifor140
c ompres s ive s trength, f'C , and 50 ps iforflexu rals trength, f'r.141

142
Unles s s u ffic ientperformanc e rec ord s are available from otherprojec ts143

atD O T M aterials Tes ting and Res earc h B ranc h, s u bmittes tperformanc e144
rec ord s ortrialtes treports forpreq u alific ations , bas ed on d ataofmos trec ent145
tes ts mad e on c onc rete ofpropos ed mix d es ign, and d ataobtained within one146
yearofpropos ed u s e.147

148
W hen s hrinkage red u c ing ad mixtu res are u s ed , s u bmittes tres u lts149

s howingc omplianc e to the C ontrac tD oc u ments ’ req u irements .150
151

Inc lu d e the followinginformation in tes td ataand trialbatc htes treports :152
d ate ofmixing; mixingeq u ipmentand proc ed u res u s ed ; s ize ofbatc hin c u bic153

yard s and weight, type, and s ou rc e ofingred ients u s ed ; s lu mpofc onc rete; air154
c ontentofc onc rete when u s ingairentrainingagent; age attime oftes ting; and155
s trengthofc onc rete c ylind ers tes ted .156

157
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S how thatc onc rete s trength tes ts eq u alorexc eed minimu m average158
s trength in trialtes treports . Tes tis average 2 8 -d ay tes tres u lts of five159
c ons ec u tive c onc rete c ylind ers orc onc rete beams taken from s ingle batc h. N o160
c ylind erorbeam s hallhave s trengthles s than 8 5perc entofminimu m average161
s trength.162

163
S u bmittes td ata and trialtes treports s igned by offic ialof firm that164

performed tes ts .165
166

The Engineerres erves the rightto s top work when a s eries of low167
s trengthtes ts oc c u r. D o notc ontinu e c onc rete worku ntilc au s e is es tablis hed168
and the Engineeris informed ofand ac c epts , nec es s aryc orrec tive ac tion tobe169
taken.170

171
(C) Batching. M eas u re and batc h materials in ac c ord anc e with the172
followingprovis ions :173

174
(1) Portland Cement. Eithers ac ked orbu lkc ementmaybe u s ed .175
D o notu s e frac tion ofs ac kofc ementin c onc rete batc hu nles s c ement176
is weighed .177

178
W eighbu lkc ementon weighingd evic e ac c epted bythe Engineer. S eal179
and ventbu lk c ement-weighing hopperproperly to prec lu d e d u s ting180
d u ring operation. D o nots u s pend d is c harge c hu te from weighing181
hopper. A rrange d is c harge c hu te s o thatc ementwillnotlod ge in182
hopperorleakfrom hopper.183

184
B atc hing ac c u rac y s hallbe within 1 perc ent, plu s orminu s , of185

req u ired weight.186
187

(2) Water. M eas u re waterby volu me orby weight. Us e read ily188
ad ju s table d evic e formeas u rementof water, with ac c u rac y within 1189
perc ent, plu s orminu s , ofq u antityofwaterrequ ired forbatc h. A rrange190
d evic e s o thatvariable pres s u re in waters u pply line d oes notaffec t191
meas u rements . Eq u ipmeas u ringtanks withou ts id e taps and valves or192
otherac c epted means to allow forc hec kingc alibration.193

194
(3) Aggregates. W hen s toring and s toc kpiling aggregates , avoid195
s eparation of c oars e and fine partic les within eac h s ize, and d o not196
intermix variou s s izes before proportioning. P rotec ts tored ors toc kpiled197
aggregates from d u s torotherforeignmatter. D o nots toc kpile together,198
aggregates from d ifferent s ou rc es and of d ifferent grad ations .199
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W hen trans porting aggregates from s toc kpiles or other s ou rc es to200
batc hing plant, ens u re u niform grad ing ofmaterialis maintained . D o201
notu s e aggregates thathave bec ome s egregated ormixed withearth202
orforeign matter. S toc kpile orbin aggregates atleas t12 hou rs before203
batc hing. P rod u c e orhand le aggregates by hyd rau lic method s and204
was hand d rain aggregates . Ifaggregates exhibithighornon-u niform205
mois tu re c ontent, the Engineerwillord ers torage ors toc kpilingformore206
than 12 hou rs .207

208
P roportion aggregates by weight, with the exc eption that209

aggregates in c onc rete forminors tru c tu res , c u rbs , and s id ewalks may210
be proportioned by either volu me or weight. For volu metric211
proportioning, u s e meas u ring boxes of known c apac ity to meas u re212
q u antity ofeac haggregate s ize.213

214
Us e batc h weightbas ed on d ry materials plu s totalweightof215

mois tu re (both abs orbed and s u rfac e) c ontained in aggregate.216
M eas u re ind ivid u alaggregates to within 2 perc ent, plu s orminu s , of217
req u ired weight, and totalweightofaggregates to within1 perc ent, plu s218
orminu s , ofreq u ired weight.219

220
(4) Admixtures. S tore, proportion, and d is pens e ad mixtu res in221
ac c ord anc e withthe followingprovis ions :222

223
(a) Liquid Admixtures. D is pens e c hemic alad mixtu res , air224
entraining ad mixtu res , and c orros ion inhibiting ad mixtu res in225
liqu id form . Us e mec hanic ald is pens ers forliqu id ad mixtu res226
withs u ffic ientc apac ityto meas u re pres c ribed q u antityforeac h227
batc h of c onc rete. Inc lu d e grad u ated meas u ring u nitin eac h228
d is pens erto meas u re liq u id ad mixtu res to within 5perc ent, plu s229
or minu s , of pres c ribed q u antity for eac h batc h. Read230
grad u ations ac c u ratelyfrom pointofmeas u ringu nit, and c ontrol231
proportioning operations to permit vis u al c hec k of batc h232
ac c u rac ybefore d is c harging. M arkeac hmeas u ringu nitc learly233
fortype and q u antity ofad mixtu re.234

235
A rrange with s u pplier to provid e s ampling d evic e236

c ons is ting ofvalve loc ated in s afe and ac c es s ible loc ation for237
s amplingad mixtu res .238

239
W hen u s ingmore than one liqu id ad mixtu re forc onc rete240

mix, u s e s eparate meas u ringu nitforeac hliqu id ad mixtu re and241
d is pens e s eparately to avoid interac tion thatmay interfere with242
ad mixtu re effic ienc y and ad vers ely affec tc onc rete. D is pens e243
liqu id ad mixtu re by injec ting s o as notto mix ad mixtu re athigh244
c onc entrations .245
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W hen u s ing liqu id ad mixtu res in c onc rete that is246
c ompletely mixed in paving or c ontinu ou s mixers , operate247
d is pens ers au tomatic ally with batc hing c ontrol eq u ipment.248
Eq u ips u c hd is pens ers withau tomatic warnings ys tem thats hall249
provid e vis ible orau d ible s ignals atpoints where proportioning250
operations are c ontrolled , when the followingoc c u rs :251

252
a. Q u antity ofad mixtu re meas u red foreac h batc h of253

c onc rete varies from pre-s elec ted d os age by more254
than 5 perc ent; or255

256
b. Entire c ontents ofmeas u ringu nitfrom d is pens eris257

notemptied into eac hbatc hofc onc rete.258
259

Unles s liq u id ad mixtu res are ad d ed to batc h with260
pre-meas u red water, d is c harge liqu id ad mixtu res into s tream of261
waterthatd is pers es ad mixtu res u niformlythrou ghou tbatc h. A n262
exc eption is thatair-entraining ad mixtu res may be d is pens ed263
d irec tly into mois ts and in batc hing bins , provid ed ad eq u ate264
c ontrolofc onc rete airc ontentc an be maintained .265

266
M eas u re and d is pers e s pec ial ad mixtu res , as267

rec ommend ed byad mixtu re manu fac tu rer, and as ac c epted by268
the Engineer. S pec ialad mixtu res inc lu d e high-range water269
red u c ers req u iring d os ages greater than c apac ity of270
c onventionald is pens ingequ ipment. Fors ite-ad d ed , high-range271
waterred u c ers , u s e c alibrated , portable d is pens ers u pplied by272
manu fac tu rer.273

274
(b) Mineral Admixtures. P rotec tmineralad mixtu res from275
expos u re to mois tu re u ntilu s ed . P ile s ac ked materialofeac h276
s hipmentto permitac c es s fortally, ins pec tion, and id entific ation.277

278
P rovid e ad eq u ate fac ilities to ens u re that mineral279

ad mixtu res meeting s pec ified req u irements are kepts eparate280
from othermineralad mixtu res and thatonly s pec ified mineral281
ad mixtu res are allowed to enterinto the work. P rovid e s afe and282
s u itable fac ilities for s ampling mineralad mixtu res atweigh283
hopperorin feed line immed iately in ad vanc e ofhopper.284

285
Inc orporate mineral ad mixtu res into c onc rete u s ing286

eq u ipmentc onformingreq u irements forP ortland C ementweigh287
hoppers and c hargingand d is c hargingmec hanis ms s pec ified in288
A S TM C 94 and S u bs ec tion 60 1 . 0 3(C )-B atc hing.289

290
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W hen c onc rete is c ompletely mixed in s tationary paving291
or c ontinu ou s mixers , weigh mineralad mixtu re in s eparate292
weigh hopper. Introd u c e mineral ad mixtu re and c ement293
s imu ltaneou s ly into mixer, proportionately withaggregate.294

295
W hen interloc ks are req u ired for c ement-c harging296

mec hanis ms , and c ementand mineralad mixtu res are weighed297
c u m u latively, interloc k their c harging mec hanis ms to prevent298
introd u c tion ofmineralad mixtu re u ntilmas s ofc ementin weigh299
hopperis within toleranc es s pec ified in S u bs ec tion 60 1 . 0 3(C )(1)300
-P ortland C ement.301

302
In d eterminingmaximu m qu antity offree waterthatmay303

be u s ed in c onc rete, c ons id er mineral ad mixtu re and304
s u pplementary c ementitiou s materials (S C M s )to be c ement.305

306
(5) Bins and Scales. A tbatc hing plant, u s e ind ivid u albins ,307
hoppers , and s c ale foreac h aggregate s ize. Inc lu d e s eparate bin,308
hopper, and s c ale forbu lkc ementand fly as h.309

310
Exc ept when proportioning bu lk c ement for pavement or311

s tru c tu res , c ementweighhoppermaybe attac hed to s eparate s c ale for312
ind ivid u alweighing orto aggregate s c ale forc u mu lative weighing. If313
c ement is weighed c u m u latively, weigh c ement before other314
ingred ients .315

316
W hen proportioning for pavementor s tru c tu res , keep bu lk317

c ements c ale and weighhoppers eparate and d is tinc tfrom aggregate318
weighingequ ipment.319

320
Us e s pringles s -d ialorbeam-type batc hings c ales . W hen u s ing321

beam-type s c ales , make provis ions to s how operatorthatrequ ired load322
in weighing hopperis approac hing. Us e d evic es thats how c ond ition323
within las t20 0 pou nd s ofload and within 50 pou nd s ofoverload .324

325
M aintain s c ale ac c u rac yto 0 . 5perc entthrou ghou trange ofu s e.326

D es ign pois es to loc kto preventu nau thorized c hange ofpos ition. Us e327
s c ales ins pec ted by the S tate M eas u rementS tand ard s B ranc h ofthe328
D epartmentofA gric u ltu re to ens u re theirc ontinu ed ac c u rac y. P rovid e329
notles s than ten 50 -pou nd weights fortes tings c ales .330

331
B atc hingplants maybe eq u ipped to proportion aggregates and332

bu lkc ementby au tomatic weighingd evic es .333
334
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(6) Batching and Hauling. W henmixingis tobe performed atwork335
s ite, trans portaggregates from batc hingplantto mixerin batc hboxes ,336
vehic le bod ies , or other c ontainers of ad eq u ate c apac ity and337
c ons tru c tion. Us e partitions to s eparate batc hes and prevents pilling338
from one c ompartmentto anotherwhile in trans itord u ringd u mping.339

340
Trans portbu lkc ementto mixerin tightc ompartments c arrying341

fu llq u antity ofc ementreq u ired forbatc h. O nc e c ementis plac ed in342
c ontac twith aggregates , batc hes s hallbe mixed and plac ed within343
1-1/2 hou rs ofc ontac t. C ementin originals hippingpac kages may be344
trans ported on top of aggregates . Ens u re thateac h batc h c ontains345
nu mberofs ac ks req u ired by job mix.346

347
D eliverbatc hes to mixerintac t. C harge eac h batc h into mixer348

withou tlos s ofc ement. W hen c arryingmore than one batc hon tru c k,349
c harge batc h into mixer withou ts pilling materialfrom one batc h350
c ompartmentinto another.351

352
(D) Mixing. M ix c onc rete in mec hanic ally operated mixers .353

354
Us e s tationary ortru c kmixers thatd is tribu te materials thorou ghly and355

prod u c e c onc rete u niform in c olorand appearanc e. W hen there is variation in356
mixed c onc rete attribu table to worn pic ku porthrow-overblad es , the Engineer357
willins pec tmixer. Ifins pec tion reveals thatblad es are worn more than one358
inc hbelow originalheightofmanu fac tu rer's d es ign, repairorreplac e blad es .359
Upon requ es t, make c opyofmanu fac tu rer's d es ign, s howingd imens ions and360
arrangementofblad es .361

362
C harge batc hes into c entralortru c kmixers s o thatportion ofmixing363

waterenters ahead ofc ementand aggregates . D eliveru niform flow ofwater.364
P lac e entire amou ntofbatc h waterin mixerby end offirs tq u arterofmixing365
period . W hen mixers with mu ltiple c ompartmentd ru ms are u s ed , time366
req u ired to trans fermaterialbetween c ompartments willbe inc lu d ed as mixing367
time. Us e d ru m rotation s peed as d es ignated bymanu fac tu rer. Ifmixingd oes368
notprod u c e c onc rete of u niform and s mooth textu re, provid e ad d itional369
revolu tions ats ame s peed u ntilthorou gh mixing of eac h c onc rete batc h is370
attained . B egin meas u ringmixingtime from time c ement, aggregates , and 60371
perc entofwaterare in d ru m . D o notexc eed manu fac tu rer's rated c apac ityfor372
volu me ofc onc rete mixed in eac hbatc h.373

374
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Eq u ipc entralortru c kmixers with attac hmentforau tomatic ally timing375
mixingofeac hc onc rete batc h. Timingd evic e s hallinc lu d e au tomatic featu re376
forloc king d is c harge c hu te and d evic e forwarning operatorwhen req u ired377
mixing d u ration has been met. If timing orloc king d evic e fails to operate,378
immed iatelyfu rnis hc loc korwatc hthatind ic ates s ec ond s , tomixeroperator. If379
timingd evic e is notrepaired within three d ays afterbec ominginoperative, s hu t380
d own batc hingoperation u ntiltimingd evic e is repaired .381

382
For s tationary mixers , u s e mixing time between 50 s ec ond s and 5383

minu tes . S elec tmixing time, as nec es s ary, to prod u c e c onc rete thatmeets384
u niformity c riteria when tes ted in ac c ord anc e with S ec tion 11 . 3. 3 of A S TM385
C 94. The C ontrac tormayd es ignate mixingtime forwhic hu niformitytes ts are386
to be performed , provid ed mixing time is notles s than 50 s ec ond s ormore387
than 5 minu tes . B efore u s ing c onc rete for pavements or s tru c tu res , mix388
c onc rete to meets pec ified u niformity req u irements . The C ontrac tor s hall389
fu rnis h labor, s ampling equ ipment, and materials req u ired for c ond u c ting390
u niformitytes ts ofc onc rete mixtu re. The Engineerwillfu rnis hreq u ired tes ting391
eq u ipment, inc lu d ing s c ales , c u bic meas u re, and airmeter; and willperform392
tes ts . The Engineerwillnotpays eparatelyforlabor, eq u ipment, materials , or393
tes ting, bu twillc ons id erthe c os ts inc id entalto c onc rete. A fterbatc hingand394
mixing operationalproc ed u res are es tablis hed , the Engineerwillnotallow395
c hanges in proc ed u res withou tthe C ontrac torre-es tablis hingproc ed u res by396
c ond u c ting u niformity tes ts . Repeatmixer performanc e tes ts whenever397
appearanc e of c onc rete or c oars e aggregate c ontentof s amples is not398
c onformingto req u irements ofA S TM C 94. Fortru c kmixers , ad d fou rs ec ond s399
to s pec ified mixingtime iftimings tarts as s oon as s kipreac hes its maximu m400
rais ed pos ition.401

402
Unles s otherwis e ind ic ated in the c ontrac td oc u ments orac c epted by403

the Engineer, c onc rete s hallbe mixed atproportioningplant. O perate mixerat404
agitating s peed while in trans it. C onc rete may be tru c k-mixed only when405
c ementorc ementand mixing waterare ad d ed atpointof d elivery. B egin406
mixingtru c k-mixed c onc rete immed iatelyafterintrod u c tion ofmixingwaterto407
c ementand aggregates , orintrod u c tion ofc ementto aggregates .408

409
Inc lined -axis , revolvingd ru m tru c kmixers s hallc onform toTru c kM ixer,410

A gitatorand FrontD is c harge C onc rete C arrierS tand ard s TM M B 10 0 -0 1 , 15th411
Revis ion, pu blis hed byTru c kM ixerM anu fac tu rers B u reau . Tru c kmixers s hall412
prod u c e thorou ghlymixed and u niform mas s ofc onc rete and s halld is c harge413
c onc rete withou ts egregation.414

415
M anu fac tu rer's s tand ard metalrating plate s hallbe attac hed to eac h416

tru c k mixer, s tating maximu m rating c apac ity in terms of volu me of mixed417
c onc rete forvariou s u s es and maximu m and minimu m mixings peed s . W hen418
u s ing tru c kmixers formixing, ad here to maximu m c apac ity s hown on metal419
ratingplate forvolu me ofc onc rete in eac hbatc h.420
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O perate tru c kmixers atmixings peed d es ignated bymanu fac tu rer, bu t421
atnotles s than 6 ormore than 1 8 revolu tions perminu te. M ix tru c k-mixed422
c onc rete initiallybetween 7 0 and 1 0 0 revolu tions atmanu fac tu rer-d es ignated423
mixings peed , afteringred ients , inc lu d ingwater, are in mixer. W atermay be424
ad d ed to mixtu re notmore than two times afterinitialmixing is c ompleted .425
Eac htime thatwateris ad d ed , tu rn d ru m an ad d itional30 revolu tions ormore426
atmixings peed u ntilc onc rete is mixed u niformly.427

428
W hen fu rnis hing s hrink-mixed c onc rete, trans fer partially mixed429

c onc rete atc entralplantto tru c kmixer. A pply req u irements fortru c k-mixed430
c onc rete. The Engineerwillnotc red itnu mberofrevolu tions atmixings peed431
forpartialmixingin c entralplant.432

433
W hen ac c epted by the Engineer, hand mixing may be allowed . The434

entire c onc rete plac ementatone loc ation s hallnotexc eed 1/3 c u bic yard .435
Its hallbe hand mixed on awatertight, levelplatform . Us e no alu minu m to436
c ons tru c tplatform . M eas u re proper amou ntof c oars e aggregate in437
meas u ringboxes and s pread on platform . S pread fine aggregate on that438
c oars e aggregate layer. L imitc oars e and fine aggregate layers to total439
d epthofone foot. S pread d ry c ementon this mixtu re. Tu rn whole mas s440
notles s than two times d ry. A d d s u ffic ientc lean water, d is tribu ted evenly.441
Tu rn whole mas s again, notles s than three times , notinc lu d ingplac ingin442
c arriers orforms .443

444
(E) Transporting Mixed Concrete. Trans portc entral-mixed c onc rete to445
d eliverypointin tru c kagitators ortru c kmixers operatingats peed d es ignated446
by eq u ipmentmanu fac tu reras agitating s peed ; orin non-agitating hau ling447
eq u ipment, provid ed c ons is tenc y and workability of mixed c onc rete u pon448
d is c harge atd eliverypointis s u itable forplac ementand c ons olid ationin plac e;449
and provid ed mixed c onc rete after hau ling to d elivery pointc onforms to450
u niformity c riteria when tes ted as s pec ified in S ec tion 12 . 5 ofA S TM C 94.451

452
Forrevolving d ru m tru c kmixers trans porting c entral-mixed c onc rete,453

limitc onc rete volu me to manu fac tu rer's rated c apac ity foragitatoroperation.454
M aintain agitatings peed forbothrevolvingd ru m mixers and revolvingblad e455
type agitators as d es ignated on manu fac tu rer's d ataplate. Eq u iptru c kmixers456
ortru c kagitators withelec tric allyormec hanic allyac tu ated c ou nters . A c tu ate457
c ou nters afterintrod u c ingc ementto aggregates .458

459
B od ies ofnon-agitatinghau lingeq u ipments hallbe s mooth, watertight,460

metalc ontainers eq u ipped withgates to permitc ontrolofc onc rete d is c harge.461
P rotec topen-topped hau lvehic le agains tweatherwithc overac c epted bythe462
Engineer.463

464
W hen hau ling c onc rete in non-agitating tru c ks , c omplete d is c harge465

within 30 minu tes afterintrod u c ingmixingwaterto c ementand aggregates .466
467
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W hen tru c k mixer or agitator is u s ed for trans porting c entral-mixed468
c onc rete to d elivery point, c omplete d is c harge within 1-1/2 hou rs , orbefore469
250 revolu tions ofd ru m orblad es , whic heverc omes firs tafterintrod u c tion of470
mixingwaterto c ementand aggregates , orc ementto aggregates . Fortru c k-471
mixed c onc rete, c omplete c onc rete d is c harge within 1-1/2 hou rs , orbefore 30 0472
revolu tions ofd ru m orblad es , whic heverc omes firs t. Thes e limitations are473
permitted to waived ifc onc rete is ofs u c h s lu mpafterthe 1-1/2 hou rtime or474
30 0 -revolu tion limithas been reac hed , thatitc an be plac ed , withou tad d itionof475
waterto the batc h.476

477
S u bmitd eliverytic kets from manu fac tu rers oftru c k-mixed c onc rete and478

c entral-mixed c onc rete with eac h tru c kload ofc onc rete before u nload ing at479
jobs ite. P rinted , s tamped , orwritten d eliverytic kets hallinc lu d e the following480
information:481

482
(1) N ame ofc onc rete plants .483

484
(2) S erialnu mberoftic ket.485

486
(3) D ate and tru c knu mber.487

488
(4) N ame ofC ontrac tor.489

490
(5) S pec ific projec t, rou te, ord es ignation ofjob (name and loc ation),491
and tru c koverweightpermitnu mberwhen req u ired .492

493
(6) S pec ific c las s or d es ignation of c onc rete in ac c ord anc e with494
c ontrac td oc u ments .495

496
(7) Q u antity ofc onc rete in c u bic yard s .497

498
(8) Time ofload ingbatc hormixingofc ementand aggregates .499

500
(9) W aterad d ed by rec eiverofc onc rete and rec eiver's initials .501

502
(10) Information nec es s ary to c alc u late totalmixingwaterad d ed by503
prod u c er. Totalmixingwaterinc lu d es free wateronaggregates , water,504
and waterad d ed by tru c koperatorfrom mixertank.505

506
(11) Read ings ofnon-res ettable revolu tion c ou nters oftru c kmixers507
afterintrod u c tion of c ementto aggregates , orintrod u c tion of mixing508
waterto c ementaggregates .509

510
(12) S u pplier's mix nu mberorc od e.511

512
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Fu rnis had d itionalinformation d es ignated bythe Engineerand req u ired513
by job s pec ific ations u pon req u es t.514

515
(F) Consistency. Regu late q u antity ofwateru s ed in c onc rete mixes s o516
thatc onc rete c ons is tenc y, as d etermined by A A S H TO T 119 tes tmethod , is517
within nominals lu mprange s pec ified in Table 60 1 . 0 3-3 -S lu mpforC onc rete518
oras s tated on the ac c epted c onc rete mix d es ign. Ifc onc rete s lu mpexc eed s519
nominals lu mp, ad ju s tmixtu re of s u bs eq u entbatc hes . If s lu mp exc eed s520
maximu m s lu mp, the Engineerwillrejec tc onc rete u nles s d eemed s atis fac tory521
forits u s e.522

523
The Engineerwillals o rejec thars horu nworkable c onc rete thatc annot524

be properlyplac ed . Remove rejec ted c onc rete atno inc reas e in c ontrac tpric e525
orc ontrac ttime.526

527
S lu mpforc onc rete s hallbe as s pec ified in Table 60 1 . 0 3-3 –S lu mpfor528

C onc rete.529
530

TABLE 601.03-3 - SLUMP FOR CONCRETE

Type of Work
Nominal

Slump Inches
Maximum

Slump Inches

C onc rete P avements 0 –3 3-1/2

Reinforc ed C onc rete S tru c tu res :
S ec tions O ver12 Inc hes
S ec tions 12 Inc hes Thic korL es s

0 –4
2 –5

5
6

N on-Reinforc ed C onc rete Fac ilities 1 –3 4

C onc rete P lac ed Und erwater 6 –8 9

B rid ge D ec ks 0 –3 3-1/2

531
In ad vers e ord iffic u ltc ond itions thatmay affec tplac ementofc onc rete, the532
above s lu mplimitations maybe exc eed ed forplac ementworkability, withthe533
ad d ition of ad mixtu re c onforming to S u bs ec tion 7 11 . 0 3 -A d mixtu res , if534
ac c epted by the Engineer in writing and provid ed water-c ementratio is535
maintained . P rovid e ad d itionalc ementand water, orad mixtu re atnoinc reas e536
in c ontrac tpric e orc ontrac ttime.537

538
(G) Forms. C ons tru c tforms in ac c ord anc e withapplic able s ec tions .539

540
(H) Placing Concrete. P lac e c onc rete in ac c ord anc e with applic able541
s ec tions .542

543
(I) Finishing Concrete Surfaces. Finis hc onc rete s u rfac es inac c ord anc e544
withapplic able s ec tions .545
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(J) Curing Concrete. C u re c onc rete in ac c ord anc e with applic able546
s ec tions .547

548
601.04 Measurement. The Engineerwillmeas u re c onc rete in ac c ord anc e withthe549
applic able s ec tions .550

551
601.05 Payment. The Engineerwillpay forthe ac c epted c onc rete u nd erthe552
applic able s ec tions .553

554
555
556
557

END OF SECTION 601558
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SECTION 603 – CULVERTS AND STORM DRAINS1
2

Make the following amendments to said Section:3
4

(I) Amend 603.03(C)(1) - Culverts by revising lines 106 to 108 to read as5
follows:6

7
“Spacing between multi-barrel culverts shall be a minimum of 18 inches or8

0.5 the culvert width, whichever is greater. The minimum spacing shall be 1 foot9
when placing controlled low strength material (CLSM) as backfill. Anchor the10
culverts in such a manner that the horizontal and vertical alignment of the11
culverts does not change.”12

13
(II) Amend 603.04 – Measurement by revising lines 282 to 292 to read as14
follows:15

16
“603.04 Measurement.17

18
The Engineer will measure cleaning of existing drainage stuctures on a force19
account basis in accordance with Subsection 109.06 - Force Account Provisions20
and Compensation and as ordered by the Engineer.”21

22
(III) Amend 603.05 – Payment by revising lines 294 to 349 to read as follows:23

24
“603.05 Payment. The Engineer will pay for the accepted pay items listed25
below at the contract price per pay unit, as shown in the proposal schedule.26
Payment will be full compensation for the work prescribed in this section and27
contract documents.28

29
The Engineer will pay for each of the following pay items when included in30

the proposal schedule:31
32

Pay Item Pay Unit33
34

Clean Existing Drainage Structure Lump Sum35
36
37

END OF SECTION 60338
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MMaakkee tthhee ffoolllloowwiinngg SSeeccttiioonn aa ppaarrtt ooff tthhee SSttaannddaarrdd SSppeecciiffiiccaattiioonn::11
22

“SECTION 608 – EXISTING CONDITIONS – ASBESTOS / LEAD /33
HAZARDOUS MATERIAL SURVEY44

55
608.01 General66

77
(A) This section includes the results of the survey for hazardous88
materials and is provided for the Contractor’s information.99

1100
(B) Related Sections include Section 609 –REMOVAL AND1111
DISPOSAL OF ASBESTOS CONTAINING MATERIAL for1122
requirements of all work that disturbs Asbestos Containing1133
Materials.1144

1155
608.02 Asbestos Containing Materials.1166

1177
(A) The structures to be renovated or demolished under this1188
contract have been surveyed for the presence of asbestos1199
containing materials (ACM). A copy of the initial survey report is2200
included in the Section.2211

2222
((11)) TThhee rreeppoorrtt iiss iinncclluuddeedd,, eevveenn wwhheenn nnoo AACCMM wwaass2233
ffoouunndd,, ffoorr tthhee CCoonnttrraaccttoorr’’ss iinnffoorrmmaattiioonn.. RReevviieeww tthhee aattttaacchheedd2244
rreeppoorrtt ffoorr tthhee rreeaassoonn aannyy nneeggaattiivvee AACCMM ffiinnddiinngg wwaass mmaaddee..2255
FFuurrtthheerr aassbbeessttooss ssuurrvveeyyss iinn aarreeaass wwhheerree aassbbeessttooss iiss2266
ssuussppeecctteedd aanndd wwhheerree wwoorrkk iiss ttoo bbee ppeerrffoorrmmeedd mmaayy bbee2277
ppeerrffoorrmmeedd.. IIff AACCMM iiss ffoouunndd,, nnoottiiffyy tthhee CCoonnttrraaccttiinngg OOffffiicceerr2288
iimmmmeeddiiaatteellyy..2299

3300
((22)) IIff tthheerree iiss AACCMM oorr ssuussppeecctteedd AACCMM iinn aarreeaass oouuttssiiddee3311
tthhoossee wwhheerree wwoorrkk iiss ttoo bbee ppeerrffoorrmmeedd,, ddoo nnoott ddiissttuurrbb ssuucchh3322
mmaatteerriiaallss iinn aannyy wwaayy..3333

3344
(B) Notify employees, subcontractors and all other persons3355
engaged in the demolition and renovation work of the presence of3366
asbestos in accordance with the requirements of Chapter 110,3377
Article 12-110-2 (f) (1) (B) of the Occupational Safety and Health3388
Standards, State of Hawaii.3399

4400
(C) In the event that work is required in any area on the site4411
other than those designated in the project, request asbestos survey4422
reports for each such area and use them to notify all persons on the4433
project as indicated in paragraph 1.02 B.4444

4455
4466
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608.03 Lead-Containing Paint.4477
4488

(A) The report is included, even when no lead-containing paint4499
was found. The Contractor shall ensure that he understands5500
the contents of the report referring to areas in which work is5511
to be performed. Testing was for design purposes only and5522
does not satisfy the requirements of HIOSH Chapter 12-148.5533

5544
608.04 Survey.5555

5566
(A) Attached,________________5577

5588
5599

END OF SECTION 6086600
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MMaakkee tthhee ffoolllloowwiinngg SSeeccttiioonn aa ppaarrtt ooff tthhee SSttaannddaarrdd SSppeecciiffiiccaattiioonn::11

22

“SECTION 609 - REMOVAL AND DISPOSAL OF ASBESTOS CONTAINING33

MATERIAL (ACM)44

55

66

609.01 Description.77

88

(A) This Section specifies the requirements for protection of99

wwoorrkkeerrss,, pprreevveennttiioonn ooff ccoonnttaammiinnaattiioonn ooff aaddjjaacceenntt aarreeaass,, ppeerrffoorrmmiinngg1100

aassbbeessttooss aabbaatteemmeenntt,, ppoosstt--aabbaatteemmeenntt cclleeaanniinngg,, aanndd aapppprroopprriiaattee1111

ddiissppoossaall ooff rreemmoovveedd mmaatteerriiaallss.1122

1133

((BB)) Related Sections include the following1144

1155

SECTION 608 –EXISTING CONDITIONS –ASBESTOS /1166

LEAD HAZARDOUS MATERIAL SURVEY1177

for requirements of aallll wwoorrkk tthhaatt ddiissttuurrbbss AAssbbeessttooss1188

CCoonnttaaiinniinngg MMaatteerriiaallss..1199

2200

((CC)) In performing this project, all possible safeguards,2211

precautions and protective measures shall be utilized to2222

prevent exposure of any individual to asbestos particulates.2233

2244

((DD)) Furnish all labor, materials, and equipment necessary to2255

carry out the safe removal and disposal of ACM in compliance with2266

all applicable Federal, State and Local laws and regulations from all2277

areas as identified in the Project. The asbestos abatement work2288

shall include, but may not be not limited to:2299

3300

((11)) RReemmoovvaall aanndd ddiissppoossaall ooff aapppprrooxxiimmaatteellyy 55 ssqquuaarree ffeeeett3311

ooff aassbbeessttooss ccoonnttaaiinniinngg nnoonn--ffrriiaabbllee vveenntt ppiippee sseeaallaanntt3322

llooccaatteedd oonn tthhee rrooooff ooff tthhee SSuubbjjeecctt PPrrooppeerrttyy..3333

3344

((22)) TThhee CCoonnttrraaccttoorr iiss rreessppoonnssiibbllee ffoorr ccoonndduuccttiinngg hhiiss oowwnn3355

ssiittee vviissiitt ttoo vveerriiffyy aallll qquuaannttiittiieess aanndd mmaatteerriiaall llooccaattiioonnss..3366

TThheerree sshhaallll bbee nnoo cchhaannggee oorrddeerrss iissssuueedd ffoorr tthhee3377

aabbaatteemmeenntt ooff aaddddiittiioonnaall AACCMM ddiissccoovveerreedd iinn tthhee3388

ccoouurrssee ooff tthhee aabbaatteemmeenntt aaccttiivviittiieess..3399

4400

(E) Cleaning shall include the pre-cleaning, wet wiping and4411

HEPA vacuuming of surfaces where abatement will take place.4422

4433

(F) The asbestos abatement work shall include removal of all4444

ACM within the work area as specified herein.4455
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4466

(G) Comply with all Federal, State and local regulations4477

pertaining to asbestos removal. If there is a conflict with the4488

Specifications, the more stringent requirement shall apply.4499

5500

(H) The principal items of the asbestos removal work shall be as5511

follows:5522

5533

((11)) WWoorrkkeerr pprrootteeccttiioonn5544

5555

((22)) DDeeccoonnttaammiinnaattiioonn ssyysstteemm5566

5577

((33)) PPrreeppaarraattiioonn ooff wwoorrkk aarreeaa5588

5599

((44)) RReemmoovvaall aanndd ddiissppoossaall ooff AACCMM6600

6611

((55)) RReemmoovvaall ooff pprrootteeccttiivvee sshheeeettiinngg6622

6633

609.02 Applicable Regulations and Industry Standards.6644

6655

The publications listed below form a part of this Specification to the6666

extent referenced. The publications are referred to in the text by6677

the basic designation only, and include but are not limited to, the6688

following:6699

7700

(A) CODE OF FEDERAL REGULATIONS (CFR)7711

7722

29 CFR 1926.103 Respiratory Protection7733

29 CFR 1926.51 Sanitation7744

29 CFR 1926.200 Accident Prevention Signs and7755

Tags7766

29 CFR 1926.59 Hazard Communication7777

29 CFR 1926.1101 Asbestos, Tremolite,7788

Anthophyllite Actinolite7799

29 CFR 1910. 134 Respiratory Protection8800

40 CFR 61-SUBPART A General Provisions8811

40 CFR 61-SUBPART M National Emission Standard for8822

Asbestos8833

40 CFR 763 Asbestos Containing Material in Schools8844

49 CFR 172 Hazardous Materials, Tables, and8855

Hazardous Materials8866

Communications Regulations8877

49 CFR 178 Shipping Container Specification8888

8899

(B) ENVIRONMENTAL PROTECTION AGENCY (EPA)9900
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9911

EPA 560/5-85-024 Guidance for Controlling ACM in9922

Buildings9933

9944

(C) HAWAII OCCUPATIONAL SAFETY AND HEALTH (HIOSH)9955

9966

12-114.2 Personal Protective Equipment9977

12-121.2 Fall Protection9988

12-122.2 Materials Handling, Storage, Use, and9999

Disposal110000

12-145.1 Asbestos110011

12-151 Hazardous Waste Operations and Emergency110022

Response110033

12-206-13 Asbestos110044

110055

(D) AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)110066

110077

ANSI Z9.2 (1979; R 1991) Fundamentals Governing the110088

Design and Operation of Local Exhaust110099

Systems111100

ANSI Z88.2 (1992) Respiratory Protection111111

111122

(E) AMERICAN SOCIETY FOR TESTING AND MATERIALS111133

(ASTM)111144

111155

ASTM C 732 (1995) Aging Effects of Artificial Weathering111166

on Latex Sealants111177

ASTM D 532 (1993;Rev. A) Mandrel Bend Test of111188

Attached Organic Coatings111199

ASTM D 1331 (1989; R 1995) Surface and Interfacial112200

Tension of Solutions of Surface-Active112211

Agents112222

ASTM D 2794 (1993) Resistance of Organic Coatings to112233

the Effects of Rapid Deformation (Impact)112244

ASTM E 84 (1995;Rev. B) Surface Burning112255

Characteristics of Building Materials112266

ASTM E 96 (1995) Water Vapor Transmission of112277

Materials112288

ASTM E 119 (1995; Rev. A) Fire Tests of Building112299

Construction and Materials113300

ASTM E 736 (1992) Cohesion/Adhesion of Sprayed Fire-113311

Resistive Materials Applied to Structural113322

Members113333

ASTM E 1368(1990) Visual Inspection of Asbestos113344

Abatement Projects113355
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ASTM E 1494 (1992) Encapsulants for Spray- or Trowel-113366

Applied Friable Asbestos-Containing113377

Building Materials113388

113399

(F) UNDERWRITERS LABORATORIES INC. (UL)114400

114411

UL 586 (1990) High-Efficiency, Particulate, Air Filter114422

Units114433

114444

609.03 Construction Requirements.114455

114466

(A) Definitions.114477

114488

(1) Abatement: Procedure to control fiber release from114499

asbestos containing material.115500

115511

((aa)) RReemmoovvaall:: SShhaallll aaddhheerree ttoo aallll ssppeecciiffiieedd115522

pprroocceedduurreess hheerreeiinn aanndd sshhaallll iinncclluuddee tthhee pprrooppeerr115533

rreemmoovvaall aanndd ddiissppoossaall ooff aassbbeessttooss ccoonnttaaiinniinngg mmaatteerriiaall115544

aass ppeerr aallll aapppplliiccaabbllee FFeeddeerraall,, SSttaattee aanndd llooccaall rruulleess,,115555

rreegguullaattiioonnss,, aanndd iinndduussttrryy ssttaannddaarrddss..115566

115577

((bb)) PPoosstt--RReemmoovvaall SSuurrffaaccee EEnnccaappssuullaattiioonn::115588

PPrroocceedduurreess nneecceessssaarryy ttoo ccooaatt ssuurrffaacceess ffrroomm wwhhiicchh115599

AACCMM hhaavvee bbeeeenn rreemmoovveedd ttoo ccoonnttrrooll aannyy rreessiidduuaall ffiibbeerr116600

rreelleeaassee..116611

116622

(2) Amended Water: Water containing a wetting agent or116633

surfactant with a maximum surface tension of 2.9 Pa (29116644

dynes per square centimeter) when tested in accordance116655

with ASTM D 1331.116666

116677

(3) Area Sampling: Sampling of asbestos fiber116688

concentrations which approximates the concentrations of116699

asbestos in the theoretical breathing zone but is not actually117700

collected in the breathing zone of an employee.117711

117722

(4) Asbestos: The term asbestos include chrysotile,117733

amosite, crocidolite, tremolite asbestos, anthophyllite117744

asbestos, and actinolite asbestos and any of these minerals117755

that has been chemically treated or altered.117766

117777

(5) Asbestos Containing Material (ACM): Materials that117788

contain one percent asbestos or more as determined by117799
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Polarized Light Microscopy or Transmission Electron118800

Microscopy.118811

118822

(6) Asbestos Control Area: That area where asbestos118833

removal operations are performed which is isolated by118844

physical boundaries which assist in the prevention of the118855

uncontrolled release of asbestos dust, fibers, or debris.118866

118877

(7) Asbestos Fibers: Those fibers having an aspect ratio118888

of at least 3:1 and longer than 5 micrometers as determined118899

by NIOSH Method 7400.119900

119911

(8) Asbestos Permissible Exposure Limit (PEL): 0.1 fibers119922

per cubic centimeter of air as an 8-hour time weighted119933

average measured in the breathing zone as defined by 29119944

CFR 1926.1101 or other Federal legislation having legal119955

jurisdiction for the protection of workers health. If an119966

employee is exposed to asbestos particulates for more or119977

less that 8 hours in a work day, the PEL shall be determined119988

by the following formula:119999

220000

PEL (micrograms per cubic meter of air) = 0.8 fibers per220011

cubic centimeter of air/# hours worked per day220022

220033

(9) Authorized Representative of the State: The person or220044

persons designated by the State to act on its behalf.220055

220066

(10) Background: The ambient airborne asbestos220077

concentration in an uncontaminated area as measured prior220088

to any asbestos hazard abatement efforts. Background220099

concentrations for other (contaminated) areas are measured221100

in similar but asbestos free locations.221111

221122

(11) Certified Clean: Certification that a work area has no221133

visible signs of fibrous materials or other contamination, and221144

does not have levels of airborne fibers above the defined air221155

clearance criteria.221166

221177

(12) Competent Person: As used in this section, refers to a221188

person employed by the Contractor who is trained in the221199

recognition and control of lead hazards in accordance with222200

current federal, State, and local regulations and has the222211

authority to take prompt corrective actions to control the222222

asbestos hazards.222233

222244
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(13) Contractor: The Contractor is that individual, or entity222255

engaged under contract to the State or General Contractor222266

to remove, encapsulate and/or dispose of ACM.222277

222288

(14) Decontamination Facility (DF) or Area: A series of222299

connected rooms or spaces including Clean, Shower, and223300

Contaminated Equipment Areas, used for both the223311

decontamination of all workers, equipment and their223322

personal protective equipment upon departing an asbestos223333

removal work area, and for access to such work areas.223344

223355

(15) Fixed Object: A unit of equipment or furniture in the223366

work area which cannot be removed from the work area223377

without dismantling.223388

223399

(16) Friable Asbestos Material: ACM that can be crumbled,224400

pulverized, or reduced to powder by hand pressure when224411

dry.224422

224433

(17) High Efficiency Particulate Air (HEPA) Filter224444

Equipment: HEPA filtered vacuum and/or exhaust ventilation224455

equipment with a filter system capable of collecting and224466

retaining asbestos fibers. Filters shall retain 99.97 percent224477

of particles 0.3 microns or larger as indicated in UL 586.224488

224499

(18) Monitoring Specialist: The monitoring specialist enters225500

the work area to set up air monitoring devices and then225511

collects the various air samples to be sent to the laboratory225522

for analysis. The monitoring specialist has working225533

experience in the asbestos abatement industry and a225544

working knowledge of all applicable State and Federal225555

occupational safety and health regulations and formal225566

training in occupational safety and health. The Monitoring225577

Specialist shall have currently attended and passed the225588

AHERA Project Monitor course as specified in Hawaii225599

Administrative Rules, Chapter 11, 504. This course shall be226600

approved by a State of Hawaii Accreditation Program. The226611

Monitoring Specialist shall also have demonstrable226622

experience in asbestos air monitoring techniques and226633

respiratory protection.226644

226655

(19) Non-Friable ACM: ACM in which the asbestos fibers226666

have been immobilized by a bonding agent, coating, binder,226677

or other material so that the asbestos is well bound and will226688

not normally release asbestos fibers during any appropriate226699
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use, handling, storage or transportation. It is understood that227700

Non-Friable ACM may release asbestos fibers under other227711

conditions such as demolition, removal, or mishap.227722

227733

(20) Personal Sampling: Air sampling which is performed227744

to determine asbestos fiber concentrations within the227755

breathing zone of a specific employee, as performed in227766

accordance with 29 CFR 1926.1101.227777

227788

(21) Post-Removal Encapsulant: A liquid material applied227799

to surfaces from which ACM has been removed, to control228800

the possible release of residual fibers, either by creating a228811

membrane over the surface (bridging encapsulant) or by228822

penetrating into the material and binding its components228833

(penetrating encapsulant).228844

228855

(22) Surfactant: A chemical wetting agent added to water228866

to improve penetration, thus reducing the quantity of water228877

required for a given operation or area.228888

228899

(23) Wetting Agent: A chemical added to water to reduce229900

the water’s surface tension thereby increasing the water’s229911

ability to soak into the material to which it is applied.229922

229933

(B) Authority to Stop Work.229944

229955

(1) The authorized representative of the State will stop the229966

abatement work if they determine that conditions are not within the229977

drawing/ specification requirements and applicable regulations.229988

Work stoppage shall continue until corrective steps have been229999

taken and specified conditions restored to the satisfaction of the330000

authorized representative of the State. Standby time required to330011

resolve violations shall be at the Contractor’s expense. Stop Work330022

Orders may be issued for, but shall not be limited to the following:330033

330044

((aa)) EExxcceessssiivvee aaiirrbboorrnnee ffiibbeerrss iinnssiiddee ((>>00..55 ff//cccc)) aanndd//oorr330055

oouuttssiiddee ((>>00..0011 ff//cccc)) tthhee wwoorrkk aarreeaa..330066

330077

((bb)) VViissiibbllee eemmiissssiioonnss ooff dduusstt oorr ddeebbrriiss ggooiinngg bbeeyyoonndd tthhee330088

wwoorrkk aarreeaa bboouunnddaarriieess..330099

331100

(C) Submittals.331111

331122

(1) Section 105.02 - SUBMITTALS. Submit nine (9) copies of331133

each submittal for approval. Five (5) copies shall be retained by the331144
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State, the Engineer and the State’s authorized representatives and331155

four (4) copies shall be returned to the Contractor. More copies331166

shall be provided to the above parties as requested.331177

331188

(2) Detailed Schedule: Submit the actual start date and331199

completion dates for the each phase of the asbestos removal.332200

332211

(3) Notices: As regulated by each agency and before332222

commencement of any on-site project activity send written notice of332233

the proposed asbestos abatement work as early as possible but at332244

least 10 working days prior to commencement of work in332255

accordance with 40 CFR Part 61.145 of SUBPART M. Send notice332266

with copies to the authorized representative of the State and to the332277

following agencies:332288

332299

((aa)) TThhee AAddmmiinniissttrraattoorr ooff tthhee EEnnvviirroonnmmeennttaall PPrrootteeccttiioonn333300

AAggeennccyy ((EEPPAA)) RReeggiioonnaall 99 wwhhoo hhaass tthhee jjuurriissddiiccttiioonn oovveerr tthhee333311

pprroojjeecctt..333322

333333

((bb)) SSttaattee ooff HHaawwaaiiii,, DDeeppaarrttmmeenntt ooff HHeeaalltthh,, ““NNoottiiffiiccaattiioonn ooff333344

DDeemmoolliittiioonn aanndd RReennoovvaattiioonn”” ffoorrmm.. SSeenndd ttoo:: NNooiissee,, RRaaddiiaattiioonn333355

aanndd IInnddoooorr AAiirr QQuuaalliittyy BBrraanncchh,, AAssbbeessttooss AAbbaatteemmeenntt OOffffiiccee,,333366

SSttaattee ooff HHaawwaaiiii,, 559911 AAllaa MMooaannaa BBllvvdd..,, HHoonnoolluulluu,, HHaawwaaiiii333377

9966881133..333388

333399

(4) Permits and Licenses: Submit copies of all permits, licenses334400

and arrangement for removal, transportation and disposal of ACM334411

no later than 20 consecutive working days from notice of award334422

unless otherwise instructed in writing by the authorized334433

representative of the State.334444

334455

(5) Landfill Approval: Submit written evidence that the landfill for334466

disposal is approved for asbestos disposal by the EPA and Hawaii334477

regulatory agency(s).334488

334499

(6) Manufacturer’s Data: Submit copies of manufacturer’s335500

specifications, installation instructions and field test materials for all335511

equipment related to asbestos handling and abatement, including335522

any other data that may be required to demonstrate compliance335533

with these Specifications and proposed uses.335544

335555

(7) Samples: Submit samples of the following items for approval335566

prior to ordering materials:335577

335588
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((aa)) AAssbbeessttooss eennccaappssuullaanntt((ss)):: CCooppiieess ooff mmaannuuffaaccttuurreerr’’ss335599

lliitteerraattuurree iinncclluuddiinngg aallll llaabboorraattoorryy ddaattaa,, MMSSDDSS,, aanndd336600

aapppplliiccaattiioonn iinnssttrruuccttiioonnss..336611

336622

((bb)) PPllaassttiicc sshheeeettiinngg:: TThhrreeee 88--11//22 bbyy 1111--iinncchh ppiieecceess ooff336633

eeaacchh tthhiicckknneessss aanndd ttyyppee wwiitthh llaabbeellss iinnddiiccaattiinngg aaccttuuaall mmiill336644

tthhiicckknneessss..336655

336666

((cc)) SSuurrffaaccttaanntt:: CCooppiieess ooff mmaannuuffaaccttuurreerr’’ss lliitteerraattuurree336677

iinncclluuddiinngg aallll llaabboorraattoorryy ddaattaa,, MMSSDDSS,, aanndd mmiixxiinngg aanndd336688

aapppplliiccaattiioonn iinnssttrruuccttiioonnss..336699

337700

((dd)) TTaappeess aanndd aaddhheessiivveess:: CCooppiieess ooff mmaannuuffaaccttuurreerr’’ss337711

lliitteerraattuurree iinncclluuddiinngg aallll llaabboorraattoorryy ddaattaa..337722

337733

((ee)) WWaarrnniinngg llaabbeellss aanndd ssiiggnnss..337744

337755

((ff)) PPrrootteeccttiivvee ccllootthhiinngg:: CCooppiieess ooff mmaannuuffaaccttuurreerr’’ss337766

lliitteerraattuurree oonn aallll pprrootteeccttiivvee ccllootthhiinngg aanndd oonnee ssaammppllee ooff eeaacchh337777

iitteemm.. SSaammpplleess ssuubbmmiitttteedd wwiillll bbee rreettuurrnneedd ttoo tthhee CCoonnttrraaccttoorr..337788

337799

((gg)) RReessppiirraattoorryy eeqquuiippmmeenntt:: CCooppiieess ooff mmaannuuffaaccttuurreerr’’ss338800

lliitteerraattuurree oonn aallll rreessppiirraattoorryy eeqquuiippmmeenntt aanndd oonnee ssaammppllee ooff338811

eeaacchh iitteemm aalloonngg wwiitthh aa ddeessccrriippttiioonn ooff wwhheerree aanndd hhooww eeaacchh338822

iitteemm wwiillll bbee uusseedd.. SSaammpplleess ssuubbmmiitttteedd wwiillll bbee rreettuurrnneedd ttoo tthhee338833

CCoonnttrraaccttoorr..338844

338855

(8) Shop Drawings: Submit no later than 10 consecutive working338866

days from award notice, copies of shop drawings for the following338877

items as a minimum:338888

338899

((aa)) DDeessccrriippttiioonn ooff aannyy eeqquuiippmmeenntt ttoo bbee eemmppllooyyeedd nnoott339900

ddiissccuusssseedd iinn tthhiiss SSeeccttiioonn..339911

339922

((bb)) SSeeccuurriittyy pprroovviissiioonnss,, iiff aannyy,, iinn aanndd aarroouunndd tthhee pprroojjeecctt339933

aarreeaa..339944

339955

((cc)) OOuuttlliinnee ooff wwoorrkk pprroocceedduurreess ttoo bbee eemmppllooyyeedd..339966

339977

((dd)) LLooccaattiioonn aanndd ccoonnssttrruuccttiioonn ooff aallll aaiirrttiigghhtt bbaarrrriieerrss..339988

339999

((ee)) SSttaaggiinngg ooff tthhee wwoorrkk..440000

440011

((ff)) EEnnttrraanncceess aanndd eexxiittss ttoo tthhee wwoorrkk ppllaaccee..440022

440033
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((gg)) LLooccaattiioonn aanndd ccoonnssttrruuccttiioonn ooff wwoorrkkeerr aanndd eeqquuiippmmeenntt440044

ddeeccoonnttaammiinnaattiioonn uunniittss..440055

440066

((hh)) TTyyppee ooff rreessppiirraattoorryy pprrootteeccttiioonn ttoo bbee uusseedd..440077

440088

((ii)) WWaatteerr ffiillttrraattiioonn ssyysstteemm ffoorr aallll ccoonnttaammiinnaatteedd wwaatteerr..440099

441100

((jj)) EExxiisstteennccee aanndd llooccaattiioonn ooff nneeggaattiivvee aaiirr eexxhhaauusstt ppoorrttss441111

aanndd ccoonnttaaiinnmmeenntt..441122

441133

(9) Asbestos Abatement Plan: Contractor shall develop, submit441144

for approval to the authorized representative of the State no later441155

than 15 consecutive days from notice of award, and implement a441166

work procedure for abatement work describing work practices and441177

engineering controls to be used to prevent emissions of asbestos441188

from the work site, ensure maximum site safety and safeguard the441199

public, workers and the environment from asbestos exposure. The442200

Asbestos Abatement Plan will be a detailed plan of the safety442211

precautions such as lockout-tagout, fall protection, and equipment,442222

and work procedures to be used in the removal of ACM. The plan442233

shall be prepared, signed, and sealed by the State of Hawaii442244

Accredited Project Designer. Such plan shall include but not be442255

limited to the precise personal protective equipment protection, the442266

location of asbestos control areas including clean and dirty areas,442277

buffer zones, showers, storage areas, change rooms, removal442288

method, interface of trades involved in the construction, sequencing442299

of asbestos related work, disposal plan, type of wetting agent and443300

asbestos sealer to be used, locations of local exhaust equipment,443311

and a detailed description of the method to be employed in order to443322

control environmental pollution. This plan must be approved in443333

writing prior to starting any asbestos work. The Contractor and the443344

authorized representative of the State shall meet prior to the start of443355

work to discuss in detail the standard operating procedures. Once443366

approved by the authorized representative of the State, the plan will443377

be enforced as if an addition to the Specification.443388

443399

(10) Documentation of Training: Submit no later than 10444400

consecutive working days from notice of award, documentation that444411

each and every individual, including foreman, supervisors, other444422

company personnel or agents, and any other individual who may be444433

exposed to airborne asbestos fibers and who may be responsible444444

for any aspects of abatement activities which may occur, has444455

currently attended and passed the AHERA Abatement Worker444466

and/or AHERA Abatement Contractor/Supervisor course,444477

whichever is relevant to that workers responsibilities, as specified in444488
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40 CFR Part 763, “Asbestos Materials in Schools” . These courses444499

shall be EPA-approved or approved by a State Accreditation445500

Program in the most current listing of the Federal Register. No445511

worker shall be allowed on site if they are found to have either an445522

expired accreditation certificate or do not comply with the445533

requirements set forth in 40 CFR Part 763 on training. The445544

Contractor shall be responsible for keeping the documentation up445555

to date and submitting subsequent documentation to the authorized445566

representative of the State before any additional employee or445577

individual, not currently on the list, is allowed within the project site.445588

445599

(11) Documentation of Instructions: Submit no later than 10446600

consecutive working days from notice of award, documentation that446611

all personnel or agents who may be exposed to airborne asbestos446622

fibers and who may be responsible for any aspects of abatement446633

activities which may occur have had instructions on the nature of446644

the activities and operations which create a risk of asbestos446655

exposure and the necessary protective steps, on use and fitting of446666

respirators in accordance with qualitative procedures as detailed in446677

HIOSH 12-145 Appendix C, Qualitative and Quantitative Fit446688

Testing.446699

447700

(12) Laboratory Qualifications: The Contractor shall submit no447711

later than 10 consecutive working days from notice of award the447722

name, address, phone number and valid and up-to-date Proficient447733

Analytical Testing (PAT) program qualifications for asbestos447744

analysis of the independent industrial hygiene testing laboratory447755

hired by the Contractor.447766

447777

(13) Monitoring Specialist Qualifications: The Contractor shall447788

submit no later than 10 consecutive working days from notice of447799

award the Contractor’s monitoring specialist’s name, contact448800

information, valid qualifications, and current certification of448811

completion of the AHERA Contractor/Supervisor or Project Monitor448822

course as specified in 40 CFR Part 763.SUBPART E “Asbestos448833

Model Accreditation Plan for States” .448844

448855

(14) Documentation From Physician: Submit no later than 10448866

consecutive working days from notice of award, documentation448877

from a licensed medical doctor that all employees or agents who448888

may be required to wear a respirator have been provided with an448899

opportunity to be medically monitored to determine whether they449900

are physically capable of working while wearing the required449911

respirator without suffering adverse health effects. In addition,449922

document that all individuals permitted within the project site have449933
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received medical monitoring or had such monitoring made available449944

to them as required in HIOSH 12-145.1. The Contractor must be449955

aware of and provide information to the examining physician about449966

unusual conditions in the work place environment (e.g. high449977

temperatures, humidity, chemical contaminants) that may impact449988

the employee’s ability to perform work activities. The Contractor449999

shall keep and make available to all affected individuals a record550000

and the results of such examinations.550011

550022

(15) Medical Surveillance Program: Submit no later than 10550033

consecutive days from notice of award, all medical examinations for550044

employees to be used on this project and a copy of the Contractor’s550055

medical surveillance program prepared in accordance with all550066

applicable Federal, State and local laws.550077

550088

(16) Respiratory Protection Program: Submit no later than 10550099

consecutive working days from notice of award, a copy of the551100

Contractor’s Respiratory Protection Program prepared in551111

accordance with all applicable laws. The Contractor shall also551122

submit fit test records on all employees to be used on this project551133

who may be required to wear a respirator.551144

551155

(17) Hazard Communication Program: Submit no later than 10551166

consecutive working days from notice of award, a copy of the551177

Contractor’s Hazard Communication Program prepared in551188

accordance with all applicable laws.551199

552200

(18) Safety Program: Submit no later than 10 consecutive552211

working days from notice of award, a copy of the Contractor’s552222

Health and Safety Plan prepared in accordance with all applicable552233

laws.552244

552255

(19) HEPA Vacuums: Submit no later than 10 consecutive552266

working days from notice of award, manufacturer’s certification that552277

vacuums conform to ANSI Z9.2-79, Fundamentals Governing the552288

Design and Operation of Local Exhaust Systems as applicable to552299

this project.553300

553311

(20) Rental Equipment: When rental equipment is to be used in553322

abatement areas or to transport asbestos contaminated waste, a553333

written notification concerning intended use of the rental equipment553344

must be provided to the rental agency with a copy submitted to the553355

authorized representative of the State.553366

553377
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(21) Visitor/Worker Entry Log: Maintain a log of all personnel553388

including the Contractor’s employees and agents who enter the553399

work area while asbestos abatement operations are in progress,554400

until final clearance is passed. The log shall contain the following554411

information as a minimum and certified copies shall be submitted to554422

the authorized representative of the State weekly:554433

554444

((aa)) DDaattee ooff vviissiitt..554455

554466

((bb)) VViissiittoorr’’ss nnaammee,, eemmppllooyyeerr,, bbuussiinneessss aaddddrreessss,, aanndd554477

tteelleepphhoonnee nnuummbbeerr..554488

554499

((cc)) TTiimmee ooff eennttrryy aanndd eexxiitt ffrroomm wwoorrkk aarreeaa..555500

555511

((dd)) PPuurrppoossee ooff vviissiitt..555522

555533

((ee)) TTyyppee ooff pprrootteeccttiivvee ccllootthhiinngg aanndd rreessppiirraattoorr wwoorrnn..555544

555555

((ff)) CCeerrttiiffiiccaattee ooff rreelleeaassee ssiiggnneedd aanndd ffiilleedd wwiitthh tthhee555566

CCoonnttrraaccttoorr..555577

555588

(22) Field Test Reports555599

556600

((aa)) EEmmppllooyyeeee EExxppoossuurree SSaammpplliinngg RReessuullttss:: SSuubbmmiitt tteesstt556611

rreessuullttss ttoo tthhee aauutthhoorriizzeedd rreepprreesseennttaattiivvee ooff tthhee SSttaattee aanndd tthhee556622

aaffffeecctteedd CCoonnttrraaccttoorr’’ss eemmppllooyyeeeess wwiitthhiinn tthhrreeee ((33)) wwoorrkkiinngg556633

ddaayyss,, ssiiggnneedd bbyy tthhee tteessttiinngg llaabboorraattoorryy eemmppllooyyeeee ppeerrffoorrmmiinngg556644

tthhee aannaallyyssiiss..556655

556666

((bb)) AAssbbeessttooss DDiissppoossaall QQuuaannttiittyy RReeppoorrtt..556677

556688

(23) Waste Disposal Manifest Forms: Submit copies of all556699

transport manifests, trip tickets and disposal receipts for all557700

asbestos containing waste materials no later than 10 consecutive557711

working days from the date the waste is removed from the work557722

area during the abatement process.557733

557744

(24) Testing Laboratory: Submit name, address and telephone557755

number of testing laboratory responsible for analysis and report of557766

airborne fiber concentration for compliance with HIOSH 12-145,557777

along with evidence that the air monitoring testing laboratory is a557788

successful participant in the American Industrial Hygiene557799

Association’s (AIHA) Proficiency Analytical Testing (PAT) program558800

for phase contrast microscopy (PCM).558811

558822
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(25) Emergency Planning and Procedures: Contractor shall558833

submit an emergency plan prior to abatement initiation for review558844

and acceptance by the authorized representative of the State.558855

558866

((aa)) EEmmeerrggeennccyy pprroocceedduurreess sshhaallll bbee iinn wwrriitttteenn ffoorrmm aanndd558877

pprroommiinneennttllyy ppoosstteedd aaddjjaacceenntt ttoo tthhee HHeeaalltthh aanndd SSaaffeettyy PPllaann..558888

PPrriioorr ttoo eenntteerriinngg tthhee wwoorrkk aarreeaa,, eevveerryyoonnee mmuusstt rreeaadd aanndd ssiiggnn558899

tthheessee pprroocceedduurreess ttoo aacckknnoowwlleeddggee rreecceeiipptt ooff eemmeerrggeennccyy eexxiittss559900

aanndd eemmeerrggeennccyy pprroocceedduurreess..559911

559922

((bb)) EEmmeerrggeennccyy ppllaannnniinngg sshhaallll iinncclluuddee nnoottiiffiiccaattiioonn ooff559933

ppoolliiccee,, ffiirree,, aanndd eemmeerrggeennccyy mmeeddiiccaall ppeerrssoonnnneell ooff tthhee wwoorrkk559944

sscchheedduullee ooff tthhee ppllaannnneedd aabbaatteemmeenntt aaccttiivviittiieess,, aanndd ooff tthhee559955

llaayyoouutt ooff tthhee wwoorrkk aarreeaa,, ppaarrttiiccuullaarrllyy aannyy bbaarrrriieerrss tthhaatt mmaayy559966

aaffffeecctt rreessppoonnssee ccaappaabbiilliittiieess..559977

559988

((cc)) EEmmeerrggeennccyy ppllaannnniinngg sshhaallll iinncclluuddee ccoonnssiiddeerraattiioonnss ooff559999

ffiirree,, eexxpplloossiioonn,, ttooxxiicc aattmmoosspphheerree,, eelleeccttrriiccaall hhaazzaarrddss,, sslliippss,,660000

ttrriippss aanndd ffaallllss,, ccoonnffiinneedd ssppaacceess,, aanndd hheeaatt rreellaatteedd iinnjjuurryy..660011

WWrriitttteenn pprroocceedduurreess sshhaallll bbee ddeevveellooppeedd aanndd eemmppllooyyeeee660022

ttrraaiinniinngg pprroocceedduurreess sshhaallll bbee pprroovviiddeedd iinn tthhee CCoonnttrraaccttoorr’’ss660033

ppllaann..660044

660055

(D) Product Handling.660066

660077

Delivery and Storage of Materials: Deliver materials to the site in660088

original packaging, containers or bags fully identified with660099

manufacturer’s name, brand and lot number. Store materials in a661100

dry well-ventilated space, under cover, off the ground and away661111

from surfaces subject to dampness or condensation as approved661122

by the authorized representative of the State. Material that661133

becomes contaminated with asbestos shall be disposed of in661144

accordance with applicable regulations. Replacement materials661155

shall be stored outside the contaminated work area until abatement661166

is completed.661177

661188

(E) Protection.661199

662200

(1) Site Security:662211

662222

((aa)) TThhee wwoorrkk aarreeaa iiss ttoo bbee rreessttrriicctteedd oonnllyy ttoo aauutthhoorriizzeedd,,662233

ttrraaiinneedd,, aanndd pprrootteecctteedd ppeerrssoonnnneell.. TThheessee mmaayy iinncclluuddee tthhee662244

CCoonnttrraaccttoorr’’ss eemmppllooyyeeeess,, tthhee aauutthhoorriizzeedd rreepprreesseennttaattiivvee ooff tthhee662255

SSttaattee,, SSttaattee aanndd llooccaall iinnssppeeccttoorrss aanndd aannyy ootthheerr ddeessiiggnnaatteedd662266
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iinnddiivviidduuaallss.. AA lliisstt ooff aauutthhoorriizzeedd ppeerrssoonnnneell sshhaallll bbee662277

eessttaabblliisshheedd pprriioorr ttoo jjoobb ssttaarrtt..662288

662299

((bb)) EEnnttrryy ttoo tthhee wwoorrkk aarreeaa bbyy uunnaauutthhoorriizzeedd iinnddiivviidduuaallss663300

sshhaallll nnoott bbee ppeerrmmiitttteedd wwiitthhoouutt tthhee eexxpprreessss aapppprroovvaall ooff tthhee663311

aauutthhoorriizzeedd rreepprreesseennttaattiivvee ooff tthhee SSttaattee aanndd aannyy ssuucchh eennttrryy663322

sshhaallll bbee rreeppoorrtteedd iimmmmeeddiiaatteellyy ttoo tthhee aauutthhoorriizzeedd663333

rreepprreesseennttaattiivvee ooff tthhee SSttaattee bbyy tthhee CCoonnttrraaccttoorr..663344

663355

((cc)) AA VViissiittoorr//WWoorrkkeerr EEnnttrryy LLoogg sshhaallll bbee mmaaiinnttaaiinneedd..663366

663377

((dd)) TThhee CCoonnttrraaccttoorr sshhaallll hhaavvee ccoonnttrrooll,, ssuubbjjeecctt ttoo aapppprroovvaall663388

ooff tthhee aauutthhoorriizzeedd rreepprreesseennttaattiivvee ooff tthhee SSttaattee,, ooff sseeccuurriittyy iinn663399

tthhee wwoorrkk aarreeaa aanndd iinn pprrooxxiimmiittyy ooff CCoonnttrraaccttoorr’’ss eeqquuiippmmeenntt664400

aanndd mmaatteerriiaallss..664411

664422

(2) Site Protection and Safety: As a minimum, follow the664433

requirements of all applicable Federal, State and local regulations.664444

Take all necessary precaution to ensure there is no asbestos664455

contamination to those areas not included in the work schedule.664466

664477

(3) Protective Covering: The Contractor shall provide and install664488

protective covering as required or upon request by the authorized664499

representative of the State. Protective covering shall be unused665500

plastic sheets.665511

665522

(4) Safeguarding of Property: The Contractor shall take665533

whatever steps necessary to safeguard his work area, any property665544

of the State of Hawaii, and all other individuals in the vicinity of his665555

work area during the execution of this Contract. The Contractor665566

shall be responsible for and shall compensate to the injured party’s665577

satisfaction any and all damages resulting from their employee’s665588

negligence.665599

666600

(F) Abbreviations.666611

666622

(1) ANSI: American National Standards Institute, Inc.666633

666644

(2) CFR: Code of Federal Regulations666655

666666

(3) HIOSH: Division of Occupational Safety and Health,666677

Department of Labor and Industrial Relations, State of Hawaii666688

666699

(4) EPA: U.S. Environmental Protection Agency667700

667711
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(5) NESHAP: National Emission Standards for Hazardous Air667722

Pollutants667733

667744

(6) NIOSH: National Institute for Occupational Safety and Health667755

667766

(7) OSHA: Occupational Safety and Health Administration667777

667788

(8) The State: The State of Hawaii667799

668800

(G) General Requirements.668811

668822

(1) The Contractor shall examine and have at all times in his668833

possession at his office (one copy) and in view at each job site668844

office (one copy) the following materials:668855

668866

((aa)) HHaawwaaiiii AAddmmiinniissttrraattiivvee RRuulleess,, TTiittllee 1111,, CChhaapptteerrss 550011,,668877

550022,, 550033 aanndd 550044;;668888

668899

((bb)) TTiittllee 2299 CCooddee ooff FFeeddeerraall RReegguullaattiioonnss PPaarrtt 11992266..6622;;669900

SSaaffeettyy aanndd HHeeaalltthh SSttaannddaarrddss;;669911

669922

((cc)) TTiittllee 2299 CCooddee ooff FFeeddeerraall RReegguullaattiioonnss PPaarrtt 11991100..113344;;669933

RReessppiirraattoorryy PPrrootteeccttiioonn;;669944

669955

((dd)) TTiittllee 4400 CCooddee ooff FFeeddeerraall RReegguullaattiioonnss PPaarrtt 226611;;669966

IIddeennttiiffiiccaattiioonn aanndd LLiissttiinngg ooff HHaazzaarrddoouuss WWaassttee;;669977

669988

((ee)) TTiittllee 4400 CCooddee ooff FFeeddeerraall RReegguullaattiioonnss PPaarrtt 226622;;669999

SSttaannddaarrddss AApppplliiccaabbllee ttoo GGeenneerraattoorrss ooff HHaazzaarrddoouuss WWaassttee;;770000

770011

((ff)) TTiittllee 4400 CCooddee ooff FFeeddeerraall RReegguullaattiioonnss PPaarrtt 226633;;770022

HHaazzaarrddoouuss WWaassttee TTrraannssppoorrtteerrss;;770033

770044

((gg)) CCooppiieess ooff aannyy ootthheerr aapppplliiccaabbllee FFeeddeerraall,, SSttaattee aanndd770055

llooccaall rreegguullaattiioonnss,, ssttaannddaarrddss,, ddooccuummeennttss aanndd ccooddeess;;770066

770077

((hh)) DDooccuummeennttaattiioonn ooff tthhee aaddeeqquuaaccyy ooff ccoommpprreesssseedd aaiirr770088

ssyysstteemmss aanndd rreessppiirraattoorryy pprrootteeccttiioonn ssyysstteemm iinncclluuddiinngg aa lliisstt ooff770099

ccoommppaattiibbllee ccoommppoonneennttss aanndd ssppeecciiffiiccaattiioonnss ooff tthhee ttyyppeess aanndd771100

mmaaxxiimmuumm nnuummbbeerr ooff rreessppiirraattoorrss tthhaatt mmaayy bbee uusseedd wwiitthh tthhee771111

ssyysstteemm;;771122

771133

((ii)) CCooppiieess ooff tthhee pprroocceedduurreess ffoorr tthhee uussee ooff tthhee771144

ddeeccoonnttaammiinnaattiioonn eenncclloossuurree ssyysstteemm oorr aannyy ootthheerr pprroocceedduurreess771155
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wwhhiicchh hhaavvee bbeeeenn eessttaabblliisshheedd ttoo pprreevveenntt ccoonnttaammiinnaattiioonn oorr771166

aarreeaass oouuttssiiddee tthhee wwoorrkk aarreeaa;;771177

771188

((jj)) CCooppiieess ooff pprroocceedduurreess ttoo bbee ffoolllloowweedd dduurriinngg mmeeddiiccaall771199

eemmeerrggeenncciieess,, iinncclluuddiinngg pphhoonnee nnuummbbeerrss ooff tthhee nneeaarreesstt772200

hhoossppiittaall oorr ootthheerr eemmeerrggeennccyy ffaacciilliittyy,, wwhhiicchh sshhaallll bbee ppoosstteedd bbyy772211

tthhee nneeaarreesstt tteelleepphhoonnee;;772222

772233

((kk)) CCooppiieess ooff tthhee CCoonnttrraaccttoorr’’ss RReessppiirraattoorryy PPrrootteeccttiioonn772244

PPrrooggrraamm,, HHaazzaarrddoouuss CCoommmmuunniiccaattiioonn PPrrooggrraamm,, SSaaffeettyy772255

PPrrooggrraamm,, LLeeaadd BBaasseedd PPaaiinntt DDiissttuurrbbaannccee//RReemmoovvaall PPllaann aanndd772266

WWoorrkk PPrroocceedduurree aanndd WWaassttee MMaannaaggeemmeenntt PPllaann;;772277

772288

((ll)) CCooppiieess ooff MMaatteerriiaall SSaaffeettyy DDaattaa SShheeeettss ffoorr aallll772299

cchheemmiiccaallss uusseedd;;773300

773311

((mm)) CCooppiieess ooff aallll rreelleevvaanntt cceerrttiiffiiccaatteess hheelldd bbyy aabbaatteemmeenntt773322

wwoorrkkeerrss aanndd aabbaatteemmeenntt ccoonnttrraaccttoorrss//ssuuppeerrvviissoorrss aaccttiivveellyy773333

eennggaaggeedd iinn tthhee aabbaatteemmeenntt pprroojjeecctt;;773344

773355

((nn)) CCeerrttiiffiiccaattiioonn ooff tthhee pprroojjeecctt ddeessiiggnneerr wwhhoo wwrroottee773366

pprroocceedduurreess ffoorr tthhee jjoobb;;773377

773388

((oo)) CCooppiieess ooff bbuullkk ssaammpplliinngg rreessuullttss,, iinncclluuddiinngg iinnssppeeccttoorr773399

aanndd llaabboorraattoorryy nnaammeess ooff aallll ssuussppeecctt mmaatteerriiaall ttoo bbee ddiissttuurrbbeedd774400

tthhaatt iiss nnoott aassssuummeedd ttoo bbee aassbbeessttooss--ccoonnttaaiinniinngg;; aanndd774411

774422

((pp)) RReeccoorrddss ooff aallll aaiirr ssaammpplliinngg aass rreeqquuiirreedd iinn HHIIOOSSHH774433

sseeccttiioonn 1122--114455--55..774444

774455

(2) Comply with the above requirements and any applicable774466

Federal, State and local regulations. Where there is any conflict or774477

inconsistency among requirements, the more stringent requirement774488

shall apply. Ignorance of the above requirements and any774499

applicable State and City & County Regulation resulting in775500

additional cost to the Contractor shall not be reimbursable or775511

billable to the State.775522

775533

(3) All regulations shall govern over these Specifications, except775544

when the Specifications are providing greater protection against775555

asbestos exposure, injury, loss or liability. Questions regarding775566

conflict or inconsistency between Specifications and/or regulations775577

should be directed to the authorized representative of the State.775588

775599
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(4) Whenever approval of the authorized representative of the776600

State is required prior to proceeding with other work, the Contractor776611

shall comply with the following:776622

776633

((aa)) GGiivvee,, aatt aa mmiinniimmuumm,, ffiivvee ((55)) ddaayyss nnoottiiffiiccaattiioonn ttoo tthhee776644

aauutthhoorriizzeedd rreepprreesseennttaattiivvee ooff tthhee SSttaattee pprriioorr ttoo tthhee ssttaarrtt ooff aannyy776655

aassbbeessttooss wwoorrkk..776666

776677

((bb)) DDoo nnoott bbeeggiinn aannyy wwoorrkk wwiitthhoouutt tthhee aauutthhoorriizzeedd776688

rreepprreesseennttaattiivvee ooff tthhee SSttaattee pprreesseenntt oonnssiittee..776699

777700

((cc)) AAllllooww tthhee aauutthhoorriizzeedd rreepprreesseennttaattiivvee ooff tthhee SSttaattee 2244777711

hhoouurrss ffrroomm nnoottiiffiiccaattiioonn ttoo rreessppoonndd ttoo tthhee rreeqquueesstt ffoorr ssiittee777722

iinnssppeeccttiioonn((ss))..777733

777744

((dd)) DDeessiiggnnaattee oonnee ppeerrssoonn ((eeiitthheerr aa ffoorreemmaann oorr777755

ssuuppeerriinntteennddeenntt)) wwhhoo wwiillll bbee aauutthhoorriizzeedd ttoo rreeqquueesstt777766

iinnssppeeccttiioonnss.. TThhee nnaammee ooff tthhee ddeessiiggnnaatteedd ppeerrssoonn sshhaallll bbee777777

ssuubbmmiitttteedd iinn wwrriittiinngg ttoo tthhee aauutthhoorriizzeedd rreepprreesseennttaattiivvee ooff tthhee777788

SSttaattee pprriioorr ttoo ccoommmmeenncciinngg wwoorrkk.. RReeqquueessttss ffrroomm aannyy ootthheerr777799

ppeerrssoonn wwiillll nnoott bbee ccoonnssiiddeerreedd ooffffiicciiaall rreeqquueessttss..778800

778811

((ee)) TThhee ddeessiiggnnaatteedd ppeerrssoonn rreeqquueessttiinngg aann iinnssppeeccttiioonn sshhaallll778822

pprroovviiddee tthhee ffoolllloowwiinngg iinnffoorrmmaattiioonn::778833

(i) Name of caller.778844

(ii) Building and rooms to be inspected.778855

(iii) Work phase of inspection, as specified.778866

778877

(H) Materials.778888

778899

(1) Plastic Sheeting: 6-millimeter-minimum-thickness779900

polyethylene film.779911

779922

(2) 6-mil Plastic Bags: Transparent, 6-millimeter-minimum-779933

thickness seamless bottomed polyethylene bags. All bags used to779944

transport ACM must carry the DOT class 9 label, a space for779955

generator information and the following warning:779966

779977

DANGER CONTAINS ASBESTOS FIBERS779988

AVOID CREATING DUST779999

CANCER AND LUNG DISEASE HAZARD880000

880011

(3) Tape: Tape shall be capable of sealing joints of adjacent880022

sheets of polyethylene, attaching polyethylene sheeting to finished880033
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or unfinished surfaces of dissimilar materials and adhering under880044

both dry and wet conditions such as when amended water is used.880055

880066

(4) Adhesives: Adhesive shall be capable of sealing joints of880077

adjacent sheets of polyethylene, attaching polyethylene sheeting to880088

finished or unfinished surfaces of dissimilar materials and adhering880099

under both dry and wet conditions such as when amended water is881100

used.881111

881122

(5) Post-Removal Encapsulation: The encapsulant shall be881133

capable of being applied to surfaces from which asbestos-881144

containing material has been removed to control the possible881155

release of residual fibers. The encapsulant shall be capable of881166

either creating a membrane over the surface (i.e. a bridging881177

encapsulant) or by penetrating into the material and binding its881188

components (i.e. a penetrating encapsulant) and shall be881199

compatible with the existing finishes.882200

882211

(6) Surfactant (Wetting Agent): 50 percent polyoxyethylene882222

ester and 50 percent polyoxyethylene ether, or equivalent, and882233

shall be mixed with water to provide a minimum concentration of882244

one ounce of surfactant to five (5) gallons of water.882255

882266

(7) Warning Labels, Tape and Signs: As required by OSHA 29882277

CFR 1926.1101 and HIOSH regulation 12-145.1.882288

882299

(8) Protective Clothing: The Contractor shall have all the883300

coveralls required for this project on site prior to the start of work.883311

883322

(9) Other Products: Provide all other materials including but not883333

limited to, lumber, plywood, nails, fasteners, metal studs, hardware,883344

sealants, and caulking which may be required to properly prepare883355

and complete this project.883366

883377

(I) Tools and Equipment.883388

883399

(1) Provide sufficient and suitable tools for the asbestos884400

abatement procedures, including but not limited to:884411

884422

((aa)) WWaatteerr SSpprraayyeerr:: AAiirrlleessss oorr pprreessssuurree sspprraayyeerr ffoorr884433

aammeennddeedd wwaatteerr aapppplliiccaattiioonn aass aapppplliiccaabbllee..884444

884455

((bb)) PPaaiinntt//EEnnccaappssuullaanntt SSpprraayyeerr:: AAiirrlleessss ttyyppee oonnllyy..884466

884477

((cc)) HHEEPPAA vvaaccuuuumm..884488
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884499

((dd)) LLaaddddeerrss oorr SSccaaffffoollddss:: AAllll llaaddddeerrss aanndd ssccaaffffoollddss sshhaallll885500

bbee OOSSHHAA aapppprroovveedd,, aanndd sshhaallll bbee ooff ssuuffffiicciieenntt ddiimmeennssiioonnss885511

aanndd qquuaannttiittiieess ssoo tthhaatt aallll wwoorrkk ssuurrffaacceess ccaann bbee eeaassiillyy aanndd885522

ssaaffeellyy aacccceesssseedd bbyy tthhee wwoorrkkeerrss,, tthhee aauutthhoorriizzeedd885533

rreepprreesseennttaattiivvee ooff tthhee SSttaattee aanndd ootthheerr iinnssppeeccttoorrss.. SSccaaffffoolldd885544

jjooiinnttss aanndd eennddss sshhaallll bbee sseeaalleedd wwiitthh ttaappee ttoo pprreevveenntt885555

mmiiggrraattiioonn ooff aassbbeessttooss ffiibbeerrss..885566

885577

((ee)) EElleeccttrriiccaall EEqquuiippmmeenntt:: AAllll eelleeccttrriiccaall eeqquuiippmmeenntt sshhaallll bbee885588

UUnnddeerrwwrriitteerr’’ss LLaabboorraattoorryy lliisstteedd aanndd aapppprroovveedd,, aanndd sshhaallll hhaavvee885599

ggrroouunndd ffaauulltt cciirrccuuiitt iinntteerrrruupptteerr pprrootteeccttiioonn,, iinnssttaalllleedd bbyy aa886600

lliicceennsseedd eelleeccttrriicciiaann..886611

886622

((ff)) HHaanndd PPoowweerr TToooollss:: AAllll hhaanndd ppoowweerr ttoooollss sshhaallll bbee886633

eeqquuiippppeedd wwiitthh HHEEPPAA––ffiilltteerreedd llooccaall eexxhhaauusstt vveennttiillaattiioonn iiff uusseedd886644

ttoo ddrriillll,, ccuutt oorr ootthheerrwwiissee ddiissttuurrbb AACCMM..886655

886666

((gg)) OOtthheerr ttoooollss aanndd eeqquuiippmmeenntt aass nneecceessssaarryy..886677

886688

(J) Electrical Equipment Protection.886699

887700

(1) Non-current carrying metal parts of fixed, portable and plug-887711

connected equipment shall be grounded. Portable tools and887722

appliances protected by a UL approved system of double insulation887733

need not be grounded. Light and power circuits in the asbestos887744

removal area shall be protected by ground fault circuit interrupters.887755

887766

(2) Extension cords shall be the 3-wire type, protected from887777

damage, and shall not be fastened with staples, hung from nails, or887788

suspended with wires. Splices shall have soldered wire connections887799

with insulation equal to the cable. Worn or frayed cords shall not be888800

used.888811

888822

(3) Safe lighting equipment for each work area shall be provided888833

by the use of wire guard protected floodlights. Temporary wiring888844

shall be properly insulated and substantially supported. Circuits888855

shall be properly designed and fused. All temporary lighting inside888866

the asbestos removal area shall be weather-proofed.888877

888888

(K) Personal Protection Requirements.888899

889900

(1) The contractor acknowledges that he alone is responsible for889911

instruction and for enforcement of personal protection requirements889922
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and that these specifications provide only a minimum acceptable889933

standard.889944

889955

(2) Personal Protective Equipment (PPE)889966

889977

((aa)) RReessppiirraattoorrss:: PPrroovviiddee ppeerrssoonnnneell eennggaaggeedd iinn pprree--889988

cclleeaanniinngg,, cclleeaannuupp,, hhaannddlliinngg,, rreemmoovvaall aanndd ddeemmoolliittiioonn ooff889999

aassbbeessttooss mmaatteerriiaallss wwiitthh rreessppiirraattoorryy pprrootteeccttiioonn aass iinnddiiccaatteedd iinn990000

2299 CCFFRR 11992266..11110011,, -- 2299 CCFFRR 11992266..110033 aanndd 2299 CCFFRR990011

11991100..113344.. RReessppiirraattoorrss sshhaallll bbee wwoorrnn aatt aallll ttiimmeess wwiitthhiinn tthhee990022

wwoorrkk aarreeaa aanndd aannyy ootthheerr aarreeaass wwhheerree wwoorrkkeerrss mmaayy bbee990033

eexxppoosseedd ttoo aassbbeessttooss..990044

990055

((bb)) OOuutteerr pprrootteeccttiivvee ccllootthhiinngg:: PPrroovviiddee ppeerrssoonnnneell eexxppoosseedd990066

ttoo aassbbeessttooss wwiitthh ddiissppoossaall ““nnoonn--bbrreeaatthhaabbllee,,”” wwhhoollee bbooddyy oouutteerr990077

pprrootteeccttiivvee ccllootthhiinngg,, hheeaadd ccoovveerriinnggss,, gglloovveess,, aanndd ffoooott990088

ccoovveerriinnggss.. PPrroovviiddee ddiissppoossaall ppllaassttiicc oorr rruubbbbeerr gglloovveess ttoo990099

pprrootteecctt hhaannddss.. CCllootthh gglloovveess mmaayy bbee wwoorrnn iinnssiiddee tthhee ppllaassttiicc991100

oorr rruubbbbeerr gglloovveess ffoorr ccoommffoorrtt,, bbuutt sshhaallll nnoott bbee uusseedd aalloonnee..991111

MMaakkee sslleeeevveess sseeccuurree aatt tthhee wwrriissttss,, mmaakkee ffoooott ccoovveerriinnggss991122

sseeccuurree aatt tthhee aannkklleess,, aanndd mmaakkee ccllootthhiinngg sseeccuurree aatt tthhee nneecckk991133

bbyy tthhee uussee ooff ttaappee.. RReeuussaabbllee wwhhoollee bbooddyy oouutteerr pprrootteeccttiivvee991144

ccllootthhiinngg sshhaallll nnoott bbee uusseedd..991155

991166

((cc)) AAddddiittiioonnaall ssaaffeettyy eeqquuiippmmeenntt ((ee..gg.. hhaarrddhhaattss mmeeeettiinngg991177

tthhee rreeqquuiirreemmeennttss ooff AANNSSII ZZ8899..1111998811,, eeyyee pprrootteeccttiioonn mmeeeettiinngg991188

tthhee rreeqquuiirreemmeennttss ooff AANNSSII ZZ4411..11--11996677,, ddiissppoossaabbllee PPVVCC991199

gglloovveess)),, aass nneecceessssaarryy,, sshhaallll bbee pprroovviiddeedd ttoo aallll wwoorrkkeerrss..992200

992211

(L) Decontamination Area.992222

992233

(1) The decontamination area as outlined below shall be992244

employed during the removal work.992255

992266

(2) General: Construct the decontamination area, acceptable to992277

the authorized representative of the State, adjacent to the work992288

area. The decontamination area shall consist of an area covered by992299

an impermeable drop cloth on the floor or horizontal working993300

surface. The area must be of sufficient size as to accommodate993311

cleaning of equipment and removing personal protective equipment993322

without spreading contamination beyond the area.993333

993344

(3) Work clothing and personal protective equipment must be993355

cleaned in the decontamination area with a HEPA vacuum prior to993366
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removal. All equipment and surfaces or containers filled with ACM993377

must be cleaned in the decontamination area prior to removal.993388

993399

(4) Clean Area: The Contractor shall establish a clean area994400

adjacent to the decontamination area with sufficient space for994411

storage of any worker’s and agent’s street clothes, personal effects994422

and other non-contaminated items.994433

994444

(M) Wastewater Filtering System.994455

994466

(1) All wastewater that will be discharged into the sanitary sewer994477

system shall be treated as contaminated with asbestos and shall be994488

filtered using two in-line filter cartridges with 2” inlets and outlets.994499

The outlet of the first cartridge shall connect to the inlet of the995500

second cartridge. The first cartridge shall contain six 100-micron995511

prefilters and the second cartridge shall contain six 0.5-micron995522

filters or equivalent staging according to type of filtering unit.995533

995544

(2) One spare set of 100-micron prefilters shall be maintained at995555

the site at all times to replace prefilters during cleaning. Maintain at995566

least one set of 0.5-micron or equivalent filters at the site at all995577

times for replacements as necessary.995588

995599

(3) When prefilters become clogged, replace with spares, and996600

wash out the prefilters in the Wash Area allowing drainage from the996611

cleaning operation to go through the filtering system.996622

996633

(4) When the final filters become clogged, remove the filters,996644

replace with new, and dispose of the clogged filters as996655

contaminated waste.996666

996677

(5) Provide a holding tank for contaminated wastewater as996688

required to prevent backup of water into the shower when the996699

amount of water generated exceeds the flow rate of the filters.997700

997711

(N) Work Area Preparation.997722

997733

(1) Posting of Danger Signs: Post danger signs in and around997744

the work area to comply with 29 CFR 1926.1101, HIOSH 12-145.1997755

and all other Federal, State and local requirements. Signs shall be997766

posted at a distance sufficiently far enough away from the work997777

area to permit a person to read the sign and take the necessary997788

protective measure to avoid exposure.997799

998800
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(2) Inspect the Building Openings: At the beginning of each998811

work day, the Contractor shall inspect and ensure that all doors,998822

windows and other openings of affected buildings are closed and998833

locked.998844

998855

(3) Decontamination Area: Provide a decontamination area as998866

described in section 3.01.998877

998888

(4) Plastic: Objects which may be contaminated during998899

abatement or will be difficult to clean after abatement shall be taped999900

and sealed in 6 mil plastic.999911

999922

(5) Temporary Electricity: Existing Electrical service to the999933

facility may be used for temporary electrical power during999944

abatement and replacement work. However, the electrical power999955

within the work area must be shut off. The contractor shall verify999966

the locations of available electrical service or use generators as999977

needed.999988

999999

(6) Temporary Light: Provide a minimum of 35 foot-candles of11000000

illumination on surfaces for finishing operations and 100 foot-11000011

candles of illumination for removal operations. Provide 24 volt11000022

safety lighting.11000033

11000044

(7) Temporary Water: Existing water services to the facility may11000055

be used as a temporary water source during construction.11000066

Locations of line tie-ins must be approved by the authorized11000077

representative of the State.11000088

11000099

(8) Temporary Sanitation Facilities: The Contractor shall provide11001100

toilet facilities for the use of Contractor personnel and agents during11001111

abatement work. Maintain toilet facilities in a clean and sanitary11001122

condition in compliance with all applicable Federal, State and local11001133

regulations.11001144

11001155

(9) Temporary Fire Protection: The Contractor shall provide and11001166

maintain temporary fire protection equipment during the asbestos11001177

abatement operations. Equipment shall be of the appropriate type11001188

to fight fires associated with the materials to be found within the11001199

work area.11002200

11002211

(10) Work Area Isolation and Protection: The Contractor shall11002222

isolate the work area for the duration of the project. The work area11002233

shall be protected subject to the approval of the authorized11002244

representative of the State.11002255
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11002266

(11) Warning Signs: The Contractor shall post warning signs that11002277

meet the requirements of OSHA 29 CFR 1926.1101 (k)(1) and11002288

(k)(2)(ii) at the outside door to the Decontamination System. The11002299

authorized representative of the State may also require that the11003300

Contractor post additional warning signs around the work area or at11003311

other potential exposure points.11003322

11003333

AFTER THE POSTING, SEALING AND TEMPORARY FACILITY11003344

WORK HAS BEEN COMPLETED, NOTIFY THE AUTHORIZED11003355

REPRESENTATIVE OF THE STATE FOR APPROVAL BEFORE11003366

PROCEEDING WITH THE ABATEMENT.11003377

11003388

(O) Work Procedure.11003399

11004400

(1) Perform asbestos related work in accordance with 29 CFR11004411

1926.1101, 40 CFR 61-SUBPART M, and as specified herein.11004422

Personnel shall wear and utilize protective clothing and equipment11004433

as specified herein. Eating, smoking, drinking, chewing gum, using11004444

tobacco, or applying cosmetics shall not be permitted in asbestos11004455

work or regulated area. Personnel of other trades not engaged in11004466

the removal of ACM shall not be exposed at any time to airborne11004477

asbestos unless all the personal protection and training provisions11004488

of this Specification are complied with. Establish critical barriers11004499

over all openings and penetrations which may lead to areas outside11005500

the asbestos control area. If an asbestos fiber release or spill11005511

occurs outside the asbestos control area, stop work immediately,11005522

correct the condition to the satisfaction of the authorized11005533

representative of the State prior to resumption of work.11005544

11005555

(P) Removal of Asbestos Containing Roof Sealant Material.11005566

11005577

(1) Wet the asbestos containing roofing material with a wetting11005588

agent (amended water) using a fine mist sprayer prior to the start of11005599

abatement. Wetting agent shall continuously be applied to control11006600

the release of asbestos fibers from the ACM prior to and during11006611

removal.11006622

11006633

(2) Carefully remove asbestos containing roofing materials by11006644

lifting them in whole and unbroken pieces to the greatest extent11006655

possible. Continue to apply the wetting agent during removal to11006666

control dust. Avoid breaking and pulverizing the roofing material.11006677

11006688

(3) Methods that create excessive amounts of dust and debris11006699

are prohibited.11007700
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11007711

(4) Asbestos containing roofing material that has been removed11007722

from the roof shall not be dropped or thrown to the ground. Material11007733

shall be carried or passed to the ground by hand or lowered to the11007744

ground via covered, dust-tight chute, crane or hoist.11007755

11007766

(5) Intact asbestos containing roofing materials and any debris11007777

that is not intact shall be lowered to the ground as soon as is11007788

practicable, but in no event later than the end of the work shift.11007799

While the material is on the roof it shall either be kept wet, placed in11008800

an impermeable waste bag, or wrapped in plastic sheeting. Once11008811

lowered, unwrapped material shall be transferred to a closed11008822

receptacle.11008833

11008844

(6) Waste debris shall be bagged and sealed in properly labeled11008855

6-mil plastic bags immediately after removal. The Contractor shall11008866

no allow removed ACM to accumulate in work area. All gross debris11008877

created by the removal process shall be bagged and sealed before11008888

the main break and again at the end of each workday.11008899

11009900

(7) After inspection and approval by the authorized11009911

representative of the State, the Contractor shall seal all abated and11009922

cleaned surfaces with at least one (1) coat of an approved11009933

penetrating encapsulant.11009944

11009955

(8) The Contractor shall minimize contamination of the work11009966

floor, the exterior of disposal containers, and all other surfaces11009977

within the work area.11009988

11009999

(Q) Clean Up.11110000

11110011

(1) Contaminated equipment and tools used for removal work11110022

shall be washed and cleaned in the work area prior to removing11110033

them from the work area. No washing of contaminated equipment11110044

and tools will be allowed outside the work area.11110055

11110066

(R) Clearance of Removal Work Area.11110077

11110088

(1) Remove all visible accumulation of ACM and debris by11110099

HEPA vacuums, sponging, and wet-wiping.11111100

11111111

(2) The authorized representative of the State will visually11111122

inspect the affected areas for residual asbestos debris and wastes.11111133

The Contractor shall re-clean areas showing asbestos debris and11111144

wastes. If re-cleaning is required, the authorized representative of11111155
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the State will visually inspect for asbestos debris and wastes after11111166

re-cleaning. This process will be repeated until the authorized11111177

representative of the State deems the area free of visible asbestos11111188

debris and wastes.11111199

11112200

(3) The work area shall be visibly clean before the remaining11112211

material is encapsulated. After the visual inspection has been11112222

passed, encapsulate all remaining materials.11112233

11112244

(4) Remove all signs, temporary barriers and materials when11112255

their use is no longer required.11112266

11112277

(S) Air Sampling.11112288

11112299

(1) Sampling for airborne concentrations of asbestos fibers shall11113300

be performed by the authorized representative of the State.11113311

Sampling of airborne concentrations of asbestos fibers shall be11113322

performed in accordance with 29 CFR 1926.1101 and as specified11113333

herein. Unless otherwise specified, NIOSH Method 7400 will be11113344

followed for all sampling and analysis.11113355

11113366

((aa)) SSaammpplliinngg PPrriioorr ttoo AAssbbeessttooss WWoorrkk:: BBaasseelliinnee aaiirr11113377

ssaammpplliinngg mmaayy bbee ccoonndduucctteedd bbyy tthhee aauutthhoorriizzeedd11113388

rreepprreesseennttaattiivvee ooff tthhee SSttaattee oonnee--ddaayy pprriioorr ttoo tthhee mmaasskkiinngg aanndd11113399

sseeaalliinngg ooppeerraattiioonnss ffoorr eeaacchh rreemmoovvaall ssiittee..11114400

11114411

((bb)) SSaammpplliinngg DDuurriinngg AAssbbeessttooss WWoorrkk:: TThhee CCoonnttrraaccttoorr sshhaallll11114422

pprroovviiddee oowwnn ppeerrssoonnaall ssaammpplliinngg ooff 2255%% ooff hhiiss wwoorrkkeerrss oorr11114433

mmiinniimmuumm ooff ttwwoo wwoorrkkeerrss,, wwhhiicchheevveerr iiss ggrreeaatteerr aass iinnddiiccaatteedd iinn11114444

2299 CCFFRR 11992266..11110011 aanndd ggoovveerrnniinngg eennvviirroonnmmeennttaall11114455

rreegguullaattiioonnss..11114466

11114477

((cc)) IInn aaddddiittiioonn,, tthhee ppeerrffoorrmmaannccee aanndd eexxeeccuuttiioonn ooff tthhee11114488

CCoonnttrraaccttoorr’’ss wwoorrkk sshhaallll bbee cclloosseellyy aanndd ccoonnttiinnuuoouussllyy11114499

mmoonniittoorreedd bbyy tthhee aauutthhoorriizzeedd rreepprreesseennttaattiivvee ooff tthhee SSttaattee.. AAiirr11115500

mmoonniittoorriinngg aanndd iinnssppeeccttiioonn bbyy tthhee aauutthhoorriizzeedd rreepprreesseennttaattiivvee11115511

ooff tthhee SSttaattee sshhaallll bbee ppeerrffoorrmmeedd iinnssiiddee tthhee wwoorrkk aarreeaa,, iinn tthhee11115522

wwoorrkk aarreeaa ssuurrrroouunnddiinnggss aanndd iinn aannyy ooccccuuppiieedd aaddjjaacceenntt11115533

bbuuiillddiinnggss ttoo eennssuurree ffuullll ccoommpplliiaannccee wwiitthh tthhee SSppeecciiffiiccaattiioonn aanndd11115544

aallll aapppplliiccaabbllee rreegguullaattiioonnss.. PPrroovviiddee ffuullll ccooooppeerraattiioonn aanndd11115555

ssuuppppoorrtt ttoo tthhee aauutthhoorriizzeedd rreepprreesseennttaattiivvee ooff tthhee SSttaattee aanndd ttoo11115566

tthheeiirr tteecchhnniicciiaannss tthhrroouugghhoouutt tthhee wwoorrkk..11115577

11115588

(2) Air Monitoring With Respect To Contractor’s Employees11115599

11116600
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((aa)) TThhee CCoonnttrraaccttoorr sshhaallll bbee rreessppoonnssiibbllee ffoorr aallll ppeerrssoonnaall11116611

aaiirr mmoonniittoorriinngg aass rreeqquuiirreedd bbyy OOSSHHAA rreegguullaattiioonnss.. AAllll ppeerrssoonnaall11116622

aaiirr mmoonniittoorriinngg wwiillll bbee ccoonndduucctteedd bbyy aann aaggeenntt ooff tthhee11116633

CCoonnttrraaccttoorr wwhhoo iiss ccuurrrreennttllyy cceerrttiiffiieedd bbyy tthhee HHaawwaaiiii11116644

DDeeppaarrttmmeenntt ooff HHeeaalltthh ttoo ccoonndduucctt ppeerrssoonnaall aaiirr ssaammpplliinngg..11116655

11116666

((bb)) LLaabboorraattoorryy ppeerrffoorrmmiinngg aannaallyyssiiss sshhaallll bbee aann11116677

iinnddeeppeennddeenntt ppaarrttyy,, nnoott ffiinnaanncciiaallllyy oorr mmaannaaggeerriiaallllyy ccoonnnneecctteedd11116688

wwiitthh tthhee CCoonnttrraaccttoorr..11116699

11117700

((cc)) RReessuullttss ooff ssaammppllee aannaallyyssiiss sshhaallll bbee pprroovviiddeedd ttoo tthhee11117711

aauutthhoorriizzeedd rreepprreesseennttaattiivvee ooff tthhee SSttaattee wwiitthhiinn ffoorrttyy--eeiigghhtt ((4488))11117722

hhoouurrss ooff ccoolllleeccttiioonn..11117733

11117744

(3) All other air sampling for compliance with these11117755

Specifications shall be performed by the authorized representative11117766

of the State.11117777

11117788

(T) Disposal of Asbestos Containing Material.11117799

11118800

(1) Collect asbestos waste, asbestos contaminated water,11118811

scrap, debris, bags, containers, equipment, and asbestos11118822

contaminated clothing which may produce airborne concentrations11118833

of asbestos fibers and place them in properly labeled transparent 6-11118844

mil plastic seamless bottomed bags. Wastes within the bags must11118855

be adequately wet in accordance with 40 CFR 61-SUBPART M.11118866

11118877

(2) Affix a warning and Department of Transportation (DOT)11118888

label to each bag or use bags preprinted with the approved11118899

warnings and DOT labeling. The name of the waste generator and11119900

the location at which the waste was generated shall be clearly11119911

indicated on the outside of each container.11119922

11119933

(3) Vehicles used for transporting waste to the disposal sites11119944

shall have a completely enclosed, lockable storage compartment.11119955

Storage compartments shall be covered and sealed with a11119966

minimum of one layer of 6-mil plastic sheeting on the sides and top11119977

and two layers of 6-mil plastic sheeting on the floor. Compartments11119988

shall be thoroughly wet-cleaned and HEPA vacuumed following the11119999

disposal of each load at the approved disposal sites.11220000

11220011

(4) Workers unloading bags at the disposal sites shall wear full11220022

body protective clothing and dual HEPA cartridge full face air11220033

purifying respirators.11220044

11220055
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(5) Waste disposal manifest forms shall be properly completed11220066

to verify custody and ensure disposal of all ACM and asbestos11220077

contaminated waste at approved disposal sites. Forms shall be11220088

kept on file as directed by the authorized representative of the11220099

State. Copies shall be submitted to the authorized representative of11221100

the State no later than the next working day after each trip. It is the11221111

Contractor’s responsibility to assure that any landfill used for11221122

disposal of asbestos containing or asbestos contaminated waste is11221133

approved for that purpose.11221144

11221155

609.04 Measurement.11221166

11221177

(A) The Engineer will not measure removal and disposal of11221188

asbestos containing materials mitigation.11221199

11222200

(B) Engineer will only measure removal and disposal of11222211

Asbestos mitigation required on a lump sum basis.11222222

11222233

609.05 Payment. The Engineer will pay for the accepted pay items11222244

listed below at the contract lump sum price, as shown in the proposal schedule.11222255

Payment will be full compensation for the work prescribed in this section and the11222266

contract documents.11222277

11222288

The Engineer will pay for each of the following pay items when included in11222299

the proposal schedule:11223300

11223311

Pay Item Pay Unit11223322

11223333

Removal and Disposal of Asbestos Mitigation Lump Sum11223344

11223355

11223366

11223377

11223388

END OF SECTION 60911223399
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Make the following Section a part of the Standard Specifications:1
2

"SECTION 615 – SELECTIVE DEMOLITION3
4

615.01 Description. This section describes all work required for selective5
demolition for this Project6

7
(A) Provide all labor, tools, and equipment necessary to complete8

all demotion work as described in the drawings. Work shall be9
phased as required since the DOT Material Testing Lab will be10
in operation during the construction of this Project.11

12
(B) Extent of selective demolition work is indicated on drawings.13

Work shall be phased to allow for the continued use of school14
facilities.15

16
(C) It shall be the responsibility of the Contractor to examine the17

project site and determine for himself the existing conditions.18
19

(D) Selective demolition work includes but is not limited to selective20
demolition, removal, and subsequent disposal of all materials21
indicated or required to be removed and salvaged for reuse for22
the State.23

24
(E) Execute all work in an orderly and careful manner with due25

consideration for all items of work to remain.26
27

(F) Concrete coring shall be a part of this section, and shall be28
accomplished by personnel experienced in type of work.29
Obvious conditions which exist on the site shall be accepted as30
part of the work, even though they may not be clearly indicated31
on the Drawings and/or described herein, or may vary32
therefrom.33

34
(G) All barricades and phasing shall allow NFPA 101 and ICBO35

UBC safe exiting of the remaining facilities at all times unless36
otherwise allowed in writing by the Contracting Officer. Provide37
temporary features as necessary to conform to this requirement.38
All debris of any kind accumulated from the work of this Section39
shall be disposed off the site.40

41
(H) Burning of any debris on-site will not be permitted.42

43
(I) Clean and deliver salvaged items not reinstalled on location as44

directed by the Contracting Officer.45
46
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(J) Permits, Notice, Etc.:47
48

(1) The Contractor shall procure and pay for all necessary49
permits or certificates that may be required in50
connection with this work.51

52
(2) The Contractor shall serve proper notice and consult53

with the Contracting Officer regarding any temporary54
disconnections of electrical or other utility lines in the55
area which may interfere with the removal work, and all56
such lines where necessary shall be properly57
disconnected or relocated before commencing with the58
work.59

60
615.02 Materials. None61

62
615.03 Construction.63

64
(A)Submittals65

66
Schedule: Submit six copies of schedule indicating proposed67
methods and sequence of operations for selective demolition work to68
the Contracting Officer for review prior to commencement of work.69
Include coordination for temporary shut-off and continuation of utility70
services as required, together with details for dust and noise control71
protection. All demolition and removal work must be coordinated with72
the Contracting Officer.73

74

(B)Job Conditions75
76

(1) Condition of Structure: The State assumes no77
responsibility for actual condition of items or portions of78
structure and appurtenances to be demolished or79
removed.80

81
(2) Conditions existing at time of commencement of82

contract will be maintained by the State as practical83
84

(3) Do not interfere with use of adjacent occupied spaces.85
Maintain free and safe passage to and from occupied86
spaces.87

88
(4) Partial Demolition and Removal: Items indicated to be89

removed but not indicated for either reinstallation at the90
same or new location or for salvage by the State but of91
salvageable value to Contractor, may be removed from92
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structure as work progresses. Materials to be93
reinstalled or for salvage by the State shall be carefully94
removed by workmen skilled in the installation of similar95
materials. Transport salvaged items for the State from96
site to a storage location as they are removed.97

98

(5) Store materials indicated to be reinstalled in a manner99
that protects the material from damage or deterioration.100

101
(6) Deliver materials to be salvaged for the State to a102

location at the as directed by the Contracting Officer.103
104

(7) Storage or sale of removed items on site will not be105
permitted.106

107
(8) Protections: Provide temporary barricades and other108

forms of protection as required to protect the general109
public from injury due to selective demolition work and110
to maintain security.111

112
(A) Provide interior and exterior shoring, bracing, or113

support to prevent movement, settlement, or collapse114
of structure or elements to be demolished, and115
adjacent facilities or work to remain.116

117
(B) Protect from damage existing finish work that is to118

remain in place and becomes exposed during119
demolition operations.120

121
(C)Life safety procedures and provisions shall be in122

conformance with all applicable Federal, State, and123
City and County regulations, including HOSHA.124
Remove protections at completion of work.125

126
(9) Damages: Promptly repair damages caused to127

adjacent facilities by demolition work at no cost to the128
State.129

130
(10) Traffic: Conduct selective demolition operations and131

debris removal in a manner to ensure minimum132
interference with roads, streets, walks, and other133
adjacent occupied or used facilities. Do not close,134
block or otherwise obstruct streets, walks, or other135
occupied or used facilities without written permission136
from the Contracting Officer. Provide alternate routes137
around closed or obstructed traffic ways if required by138



(HWY-L01-22)
615-4a 5/22/2024

governing regulations, as directed by the Contracting139
Officer.140

141
(11) Explosives: Use of explosives will not be permitted.142

143
(12) Utility Services: The existence of above and below144

ground utility lines other than those shown on the145
drawings is not definitely known. Should any other146
utility lines be encountered, the Contractor shall147
immediately notify the Contracting Officer and follow his148
direction as to procedure. Maintain existing utilities149
indicated to remain, keep in service, and protect against150
damage during demolition operations. Do not interrupt151
existing utilities serving occupied buildings or facilities,152
except when authorized in writing by the Contracting153
Officer. Outages and interruptions must be approved in154
advance by the Contracting Officer. Submit written155
notice of outages and interruptions not less than156
fourteen days in advance of intended outage. Report157
damage, however slight, immediately. Do not repair or158
reconstruct any pipe, conduit, or installation without159
authorization, except perform emergency repairs160
immediately.161

162
(13) Dust Control:163

164
(A) Keep dust within acceptable levels at all times,165

including non-working hours, weekends, and holidays,166
in conformance with Chapter 60.1 - Air Pollution167
Control of the DOE Department of Health, Public168
Health Regulations, latest edition.169

170
(B) Only wet grinding or cutting of concrete and masonry171

will be allowed on exterior surfaces. Concrete slurry172
shall be vacuumed immediately and not allowed to173
enter the storm drain system.174

175
(C)Mechanical dry sweeping not permitted. Vacuuming,176

wet mopping, approved limited dry hand, wet, or177
damp sweeping is acceptable.178

179
(D)During loading operations, water down debris and180

waste materials to allay dust.181
182

(E) The method of dust control and all cost incurred183
thereof shall be the responsibility of the Contractor.184
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185
(14) Noise Control:186

187
(A) Noise shall be kept within acceptable levels at all188

times in conformance with State Department of189
Health, Title II, Administrative Rules, Chapter 46 -190
Community Noise Control.191

192
(B) The Contractor shall obtain and pay for community193

noise permit from the State Department of Health194
when the construction equipment or other devices195
emit noise at level exceeding the allowable limits.196

197
(C)All internal combustion engine powered equipment198

shall have mufflers to minimize noise and shall be199
properly maintained to reduce noise to acceptable200
levels.201

202
(D)Starting up of on-site vehicular equipment meeting203

allowable noise limits shall not be done prior to 6:45204
a.m. without prior approval of the Contracting Officer.205
Equipment exceeding allowable noise limits shall not206
be started prior to 7:00 a.m.207

208
(15) Other Controls:209

210
(A) Wherever trucks and/or vehicles leave the site and211

enter surrounding paved streets, the Contractor shall212
prevent any material from being spilled onto the213
pavement. Wastewater shall not be discharged into214
existing streams, waterways, or drainage systems215
such as gutter and catch basins unless treated to216
comply with Department of Health pollution217
regulations.218

219
(B) Trucks hauling materials shall be covered as required220

by PUC regulation. Trucks hauling fine materials221
shall be covered.222

223
(C)Noxious fumes and offensive odors shall be kept224

within acceptable levels at all times including non-225
working hours. Sufficient ventilation shall be226
employed, especially in confined areas, to minimize227
the effects of the fumes and odors.228

229
230
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(D)Whenever truck and/or vehicles cross any hardstand,231
taxiway, runway or other area utilized by aircraft, the232
Contractor shall prevent any material from being233
spilled. Should any material be spilled, it shall be234
removed immediately to prevent a FOD problem.235

236
(C)Contract Zone Limits237

238

The Contract Zone Limits shall generally be as indicated on the key239
plans and/or site plans, however, work outside the Zone Limits240
necessary to complete the project shall be included.241

242
(D)Maintaining Traffic243

244
(1) The Contractor shall conduct operations with minimum245

interference streets, driveways, sidewalks, etc.246
247

(2) When necessary, the Contractor shall provide, erect and248
maintain lights, barriers, etc., as required by traffic and249
safety regulations with special attention to protection of life.250

251

(E) Execution252
253

(1) INSPECTION: Prior to commencement of selective254
demolition work, inspect areas in which work will be255
performed. Inventory existing conditions of structure256
surfaces, equipment or surrounding properties, which could257
be misconstrued as damage resulting from selective258
demolition work; photograph, video or otherwise document259
and file with the Contracting Officer prior to starting work.260

261
(F) Preparation262

263
(1) Provide temporary security and phasing barriers as264

indicated or as directed by the Contracting Officer.265
266

(2) Refer to notes on drawings regarding work on exterior267
utilities. Provide by-pass connections as necessary to268
maintain continuity of service to adjacent occupied269
buildings.270

271
(3) Water and sewer facilities shall be available and in272

operating condition at all times. All dust shall be273
suppressed by a fog spray or other approved method.274

275
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The Contractor shall visit the project site, examine the premises and276
note all existing conditions and the extent involved for the complete277
and proper execution of all work as called for on the plans and as278
herein-after specified.279

280
(G)Barricades281

282
(1) Erect temporary barricades as required, to prevent people283

from entering into project area to the extent as acceptable284
to the Contracting Officer. The extent of barricade may be285
adjusted as necessary with the acceptance of the286
Contracting Officer. This work shall be accomplished at no287
extra cost to the State.288

289
(2) When necessary, the Contractor shall provide, erect and290

maintain lights, barriers, etc., as required by traffic and291
safety regulations with special attention to protection of life.292

293
(H)Selective Demolition294

295
(1) Perform selective demolition work, including all exterior296

improvements indicated on the drawings, in a systematic297
manner. Use such methods as required to complete work298
indicated on drawings in accordance with demolition299
schedule and governing regulations.300

301
(2) Demolish concrete, masonry, and stone work in small302

sections. Cut concrete and masonry at junctures with303
construction to remain using power-driven masonry saw or304
hand tools; do not use power-driven impact tools.305

306
(3) Provide services for effective air and water pollution307

controls as required by local authorities having jurisdiction.308
All dust shall be suppressed by a fog spray or other309
methods acceptable to the Contracting Officer.310

311
(4) Water and sewer facilities shall be available and in312

operating condition at all times.313
314

(5) Demolish and remove existing materials as required within315
the Contract Zone Limits, with the exception of any316
structures to remain and any active water, drainage,317
electrical, etc., lines, and boxes, unless otherwise directed318
by the Contracting Officer.319

320
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(6) If unanticipated mechanical, electrical or structural321
elements which conflict with intended function or design322
are encountered, investigate and measure both nature and323
extent of the conflict. Submit report to the Contracting324
Officer in written, accurate detail. Pending receipt of325
directive from the Contracting Officer rearrange selective326
demolition schedule as necessary to continue overall job327
progress without delay.328

329
(7) Abandoned utility lines shall be removed if within the330

demolition depth, and plugged and abandoned in place if331
below this depth.332

333
(8) Trenches, holes, depressions, and pits left by the removal334

of miscellaneous improvements shall be backfilled to the335
satisfaction of the Contracting Officer. Backfill with suitable336
material and compact to 95% maximum dry density as337
determined by ASTM Test Method D 1557.338

339

(I) Disposal of Demolished Materials: Remove debris, rubbish,340
and other materials resulting from demolition operations from341
building site daily. Transport and legally dispose of materials off342
site.343

344

(1) If hazardous materials are encountered during demolition345
operations, comply with applicable regulations, laws, and346
ordinances concerning removal, handling, and protection347
against exposure or environmental pollution.348

349
(2) Burning of removed materials is not permitted on project350

site.351
352

(3) Contractor shall submit a disposal manifest to the353
Contracting Officer.354

355
(J) Clean Up and Repair356

357
(1) Upon completion of demolition work, remove tools,358

equipment, and demolished materials from site. Remove359
protections and leave interior areas broom clean.360

361
(2) Repair demolition performed in excess of that required.362

Return structures and surfaces to remain to condition363
existing prior to commencement of selective demolition364
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work. Repair adjacent construction or surfaces soiled or365
damaged by selective demolition work.366

367
(3) All existing grass areas disturbed or damaged due to368

construction or ingress or egress to the site shall be369
repaired to its original conditions. Grass areas shall be370
recultivated, topsoiled, and then grassed with the same371
kind and type of material as existing, in a manner372
acceptable to the Contracting Officer.373

374
661155..0044 MMeeaassuurreemmeenntt..375

376
(A) The Engineer will measure demolition of existing ceilings and377

grids in Lum Sum in accordance with the contract documents.378
379

(B) The Engineer will measure demolition of existing “Baldwin” and380
doors per each in accordance with the contract documents.381

382
(C)The Engineer will measure demolition of existing gutters, roof383

flashing/counterflashing down to substrate per Linear Feet in384
accordance with the contract documents.385

386
(D)The Engineer will measure demolition of roof down to roof deck387

per Square Feet in accordance with the contract documents.388
389

661155..0055 PPaayymmeenntt.. TThhee EEnnggiinneeeerr wwiillll ppaayy ffoorr tthhee aacccceepptteedd ppaayy iitteemmss390
lliisstteedd bbeellooww aatt tthhee ccoonnttrraacctt ppaayy uunniitt pprriiccee,, aass sshhoowwnn iinn tthhee pprrooppoossaall sscchheedduullee..391
PPaayymmeenntt wwiillll bbee ffuullll ccoommppeennssaattiioonn ffoorr tthhee wwoorrkk pprreessccrriibbeedd iinn tthhiiss sseeccttiioonn aanndd tthhee392
ccoonnttrraacctt ddooccuummeennttss..393

394
TThhee EEnnggiinneeeerr wwiillll ppaayy ffoorr eeaacchh ooff tthhee ffoolllloowwiinngg ppaayy iitteemmss wwhheenn iinncclluuddeedd iinn tthhee395
pprrooppoossaall sscchheedduullee::396

397
PPaayy IItteemm PPaayy UUnniitt398

399
DDeemmoolliittiioonn ooff EExxiissttiinngg CCeeiilliinnggss aanndd GGrriiddss LLuummpp SSuumm400

401
DDeemmoolliittiioonn ooff EExxiissttiinngg ““BBaallddwwiinn”” EEaacchh402

403
DDeemmoolliittiioonn ooff EExxiissttiinngg DDoooorrss EEaacchh404

405
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407
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409
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END OF SECTION 615412
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Make the following Section a part of the Standard Specifications:1
2

"SECTION 618 –METAL FABRICATIONS3
4

618.01 Description. This section describes metal fabrications work.5
6

(A) Provide all materials, labor, equipment and tools necessary to7
complete all metal fabrication work as indicated on the drawings and8
specified herein and includes the following:9

10
(1) Steel framing and supports for overhead doors.11

12
(2) Steel framing and supports for mechanical and electrical13

equipment.14
15

(3) Steel framing and supports for applications where16
framing and supports are not specified in other Sections.17

18
(4) Shelf angles.19

20
(5) Miscellaneous steel trim including steel angle corner21

guards and steel edging.22
23

(6) Metal bollards.24
25

(7) Steel block supports:26
27

(8) Minimum 16 gauge for grab bars.28
29

(9) Minimum 20 gauge for other components such as toilet30
paper dispenser, paper towel dispenser, etc.31

32
(10) Backing gauge for casework shall be minimum 20 gauge.33

34
(B) Related Sections Include the following:35

36
(1) Section 681 –PAINTING37

38
618.02 Materials39

40
(A) Metal Surfaces, General: Provide materials with smooth, flat41
surfaces unless otherwise indicated. For metal fabrications exposed to42
view in the completed Work, provide materials without seam marks,43
roller marks, rolled trade names, or blemishes.44

45
(B) Steel Plates, Shapes, and Bars: ASTM A36/A36M.46



(HWY-L01-22)
618-2a 5/22/24

47
(C) Stainless-Steel Sheet, Strip, and Plate: ASTM A240/A240M48
or ASTM A666, Type 316L.49

50
(D) Stainless-Steel Bars and Shapes: ASTM A276, Type 316L.51

52
(E) Rolled-Steel Floor Plate: ASTM A786/A786M, rolled from53
plate complying with ASTM A36/A36M or ASTM A 283/A283M, Grade54
C or D.55

56
(F) Rolled-Stainless-Steel Floor Plate: ASTM A793.57

58
(G) Abrasive-Surface Floor Plate: Steel plate with abrasive59
material metallically bonded to steel.60

61
(H) Steel Tubing: ASTM A500/A500M, cold-formed steel tubing.62

63
(I) Steel Pipe: ASTM A53/A53M, Standard Weight (Schedule64
40) unless otherwise indicated.65

66
(J) Aluminum Plate and Steel: ASTM B209, Alloy 6061-T6.67

68
(K) Aluminum Extrusions: ASTM B221, Alloy 6063-T6,69

70
(L) Aluminum-Alloy Rolled Tread Plate: ASTM B632/B632M,71
Alloy 6061-T6.72

73
(M) Aluminum Castings: ASTM B26/B26M, Alloy 443.0-F.74

75
76

618.03 Construction.77
(A) Coordination78

79
(1) Coordinate selection of shop primers with topcoats to be80
applied over them. Comply with paint and coating81
manufacturers’written recommendations to ensure that shop82
primers and topcoats are compatible with one another.83

84
(2) Coordinate installation of metal fabrications that are85
anchored to or that receive other work. Furnish setting86
drawings, templates, and directions for installing anchorages,87
including sleeves, concrete inserts, anchor bolts, and items88
with integral anchors, that are to be embedded in concrete or89
masonry. Deliver such items to Project site in time for90
installation.91
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92
(B) Construction Requirements93

94
(1) Submittals95

96
(a) Product Data: For the following:97

98
1. Non-slip aggregates and non-slip aggregate99

surface finishes.100
101

2. Paint products.102
103

3. Grout.104
105

(b) Shop Drawings: Show fabrication and installation106
details. Include plans, elevations, sections, and107
details of metal fabrications and their connections.108
Show anchorage and accessory items. Provide109
Shop Drawings for the following:110

111
1. Steel framing and supports for mechanical and112

electrical equipment.113
114

2. Steel framing and supports for applications115
where framing and supports are not specified116
in other Sections.117

118
3. Metal floor plate and supports.119

120
4. Miscellaneous steel trim including steel angle121

corner guards and steel edgings.122
123

5. Metal bollards.124
125

(c) Additional Submittals:126
127

1. Welding Certificates.128
129

2. Paint Compatibility Certificates: From130
manufacturers of topcoats applied over shop131
primers, certifying that shop primers are132
compatible with topcoats.133

134
3. Welding Qualifications: Qualify procedures135

and personnel according to AWS D1.1/D1.1 M,136
“Structural Welding Code –Steel” .137
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138
4. Welding Qualifications: Qualify procedures139

and personnel according to the following:140
141

I. AWS D1.1/D1.1M, “Structural Welding142
Code –Steel” .143

144
II. AWS D1.2/D1.2M, “Structural Welding145

Code –Aluminum”.146
147

III. AWS D1.6/D1.6M, “Structural Welding148
Code –Stainless Steel” .149

150
(2) Field Conditions151

152
Field Measurements: Verify actual locations of walls and153

other construction contiguous with metal fabrications by field154
measurements before fabrication.155

156
(C) Fasteners157

158
(1) General: Unless otherwise indicated, provide Type159
316 stainless-steel fasteners for exterior use and zinc-plated160
fasteners with coating complying with ASTM B633 or ASTM161
F1941, Class Fe/Zn 5, at exterior walls. Select fasteners for162
type, grade, and class required.163

164
(a) Provide stainless-steel fasteners for fastening165
aluminum.166

167
(b) Provide stainless-steel fasteners for fastening168
stainless steel.169

170
(c) Steel Bolts and Nuts: Regular hexagon-head bolts,171
ASTM A307, Grade A; with hex nuts, ASTM A563; and172
where indicated, flat washers.173

174
(d) High-Strength Bolts, Nuts and Washers: ASTM175
F3125/F3125M, Grade A325, Type 3, heavy-hex steel176
structural bolts; ASTM A563, Grade DH3, heavy-hex carbon-177
steel nuts; and where indicated, flat washers.178

179
(e) Stainless-Steel Bolts and Nuts: Regular hexagon-180
head annealed, stainless-steel bolts, ASTM F593; with hex181
nuts, ASTM F594; and where, indicate, flat washers; Alloy 2.182

183
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(f) Anchor Bolts: ASTM F1554, Grade 36, of dimensions184
indicated; with nuts, ASTM A563, and, where indicated, flat185
washers.186

187
1. Hot-dip galvanize or provide mechanically188

deposited, zinc coating where item being189
fastened is to be galvanized.190

191
(g) Anchors, General: Anchors capable of sustaining,192
without failure, a load equal to six times the load imposed193
when installed in unit masonry and four times the load194
imposed when installed in concrete, as determined by195
testing according to ASTM E488/E488M, conducted by a196
qualified independent testing agency.197

198
(h) Cast-in-Place Anchors in Concrete: Either threaded199
type or wedge type unless otherwise indicated, galvanized200
ferrous castings, either ASTM A47/A47M malleable iron or201
ASTM A27/A27M cast steel. Provide bolts, washers, and202
shims as needed, all hot-dip galvanized per ASTM F2329.203

204
(i) Post-Installed Anchors:205

206
1. Material for Interior Locations: Carbon-steel207

components zinc-plated to comply with ASTM208
B633 or ASTM F1941, Class Fe/Zn 5, unless209
otherwise indicated.210

211
2. Material for Exterior Locations and Where212

Stainless Steel is indicated: Alloy Group 2,213
stainless steel bolts, ASTM F593, and nuts,214
ASTM F594.215

216
(D) Miscellaneous Materials217

218
(1) Shop Primer for Galvanized Steel: Primer formulated for219
exterior use over zinc-coated metal and compatible with finish220
paint systems indicated.221

222
(2) Bituminous Paint: Cold-applied asphalt emulsion223
complying with ASTM D1187/D1187M.224

225
(3) Non-shrink, Nonmetallic Grout: Factory-packaged, non-226
staining, non-corrosive, non-gaseous grout complying with227
ASTM C1107/C1107M. Provide grout specifically228
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recommended by manufacturer for interior and exterior229
applications.230

231
(E) Fabrication, General232

233
(1) Shop Assembly: Preassemble items in the shop to234
greatest extent possible. Disassemble units only as necessary235
for shipping and handling limitations. Use connections that236
maintain structural valve of joined pieces. Clearly mark units237
for reassembly and coordinated installation.238

239
(2) Cut, drill and punch metals cleanly and accurately.240
Remove burrs and ease edges to a radius of approximately241
1/32 inch unless otherwise indicated. Remove sharp or rough242
areas on exposed surfaces.243

244
(3) Form bent-metal corners to smallest radius possible245
without causing grain separation or otherwise impairing work.246

247
(4) Form exposed work with accurate angles and surfaces248
and straight edges.249

250
(5) Weld corners and seams continuously to comply with the251
following:252

253
(a) Use materials and methods that minimize distortion254
and develop strength and corrosion resistance of base255
metals.256

257
(b) Obtain fusion without undercut or overlap.258

259
(c) Remove welding flux immediately.260

261
(d) At exposed connections, finish exposed welds and262
surfaces smooth and blended so no roughness sows after263
finishing and counter of welded surface matches that of264
adjacent surface.265

266
(e) For exposed connections with hairline joints, flush and267
smooth, using concealed fasteners or welds where possible.268
Where exposed fasteners are required, use Phillips flat-head269
(countersunk) fasteners unless otherwise indicated. Locate270
joints where least conspicuous.271

272
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(f) Fabricate seams and other connections that are273
exposed to weather in a manner to exclude water. Provide274
weep holes where water may accumulate.275

276
(g) Cut, reinforce, drill, and tap metal fabrications as277
indicated to receive finish hardware, screws, and similar278
items.279

280
(h) Provide for anchorage of type indicated, coordinate281
with supporting structure. Space anchoring devices to282
secure metal fabrications rigidly in place and to support283
indicated loads.284

285
(i) Where units are indicated to be cast into concrete or286
built into masonry, equip with integrally welded steel strap287
anchors, 1/8 by 1-1/2 inches, with a minimum 6-inch288
embedment and 2-inch thick hook, not less than 8 inches289
from ends and corners of units and 24 inches o.c., unless290
otherwise noted.291

292
(F) Miscellaneous Framing and Supports293

294
(1) General: Provide steel framing and supports not295
specified in other Sections as needed to complete the Work.296

297
(a) Fabricate units from steel shapes, plates, and bars of298
welded construction unless otherwise indicated. Fabricate to299
sizes, shapes, and profiles indicated and as necessary to300
receive adjacent construction.301

302
(b) Fabricate units from slotted channel framing where303
indicated.304

305
(c) Furnish inserts for units installed after concrete is306
placed.307

308
(d) Fabricate supports for operable partitions from309
continuous steel beams of sizes recommended by partition310
manufacturer with attached bearing plates, anchors, and311
braces as recommended by partition manufacturer. Drill or312
punch bottom flanges of beams to receive partition track313
hanger rods; locate holes where indicated on operable314
partition Shop Drawings.315

316
(e) Galvanize miscellaneous framing and supports where317
indicated.318
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319
(f) Prime miscellaneous framing and supports with320
primer where indicated.321

322
(G) Metal Floor Plate323

324
(1) Fabricate from rolled-aluminum-alloy tread plate of325
thickness indicated below:326

327
(a) Thickness from ¼-inch unless otherwise indicated.328

329
(2) Provide grating sections where indicated fabricated from330
extruded-aluminum plank grating. Limit openings in gratings to331
no more than ½ inch in least dimension.332

333
(3) Provide aluminum angle supports as indicated.334

335
(4) Include aluminum angle stiffeners, and fixed and336
removable sections as indicated.337

338
(5) Provide flush aluminum bar drop handles for lifting339
removable sections, once at each end of each section.340

341
(H) Steel Door Frames342

343
(1) Fabricate structural-steel door frames from steel shapes,344
plates, and bars of size and to dimensions indicated, fully345
welded together, with 5/8-by-1-1/2-inch steel channel stops,346
unless otherwise indicated. Plug-weld built-up members and347
continuously weld exposed joints. Secure removable stops to348
frame with countersunk machine screws, uniformly spaced at349
not more than 10 inches o.c. Reinforce frames and drill and350
tap as necessary to accept finish hardware.351

352
(a) Provide with integrally welded steel strap anchors353

for securing door frames into adjoining concrete or354
masonry.355

356
(2) Extend bottom of frame to floor elevation indicated with357
steel angle clips welded to frames for anchoring frame to frame358
with expansion shields and bolts. Prime steel frame with primer359

360
(I) Miscellaneous Metal Trim361

362
(1) Unless otherwise indicated, fabricate units from steel363
shapes, plates, and bar of profiles shown with continuously364
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welded joints and smooth exposed edges. Miter corners and365
use concealed field splices where possible.366

367
(2) Provide cutouts, fittings, and anchorages as needed to368
coordinate assembly and installation with other work.369

370
(3) Provide with integrally welded steel strap anchors for371
embedding in concrete or masonry construction.372

373
(4) Prime miscellaneous steel trim with primer.374

375
(J) Metal Bollards376

377
(1) Fabricate metal bollards from Schedule 80 steel pipe ¼-378
inch wall thickness rectangular steel tubing.379

380
(2) Fabricate sleeves for bollard anchorage from steel pipe381
or tubing with ¼-inch thick steel plate welded to bottom of382
sleeve. Make sleeves not less than 8 inches deep and ¾ -inch383
larger than OD bollard.384

385
(K) Steel Weld Plates and Angles386

387
(1) Provide steel weld plates and angles not specified in388
other Sections, for items supported from concrete construction389
as needed to complete the Work. Provide each unit with no390
fewer than two integrally welded steel strap anchors for391
embedding in concrete.392

393
(L) Finishes, General394

395
(1) Finish metal fabrications after assembly.396

397
(2) Finish exposed surfaces to remove tool and die marks398
and stretch lines, and to blend into surrounding surface.399

400
(M) Steel Finishes401

402
(1) Galvanizing: Hot-dip galvanize items as indicated to403
comply with ASTM A153/A153M for steel hardware and with404
ASTM A123/A123M for other steel products.405

406
(a) Do not quench or apply post galvanizing treatments407

that might interfere with paint adhesion.408
409
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(2) Preparation for Shop Priming Galvanized Items: After410
galvanizing, thoroughly clean railings of grease, dirt, oil, flux,411
and other foreign matter, and treat with metallic phosphate412
process.413

414
(3) Shop prime steel items not indicated to be galvanized,415
unless they are to be embedded in concrete, sprayed-on416
fireproofing, or masonry, or unless otherwise indicated.417

418
(N) Aluminum Finishes419

420
(1) As-Fabricated Finish: AA-M12.421

422
(2) Clear Anodic Finish: AAMA 611, Class 1, AA-423
M12C22A41.424

425
(O) Execution426

427
(1) Cutting, Fitting, and Placement: Perform cutting, drilling,428
and fitting required for installing metal fabrications. Set metal429
fabrications accurately in locations, alignment, and elevation;430
with edges and surfaces level, plumb, true and free of rack;431
and measured from established lines and levels.432

433
(2) Fit exposed connections accurately together to form434
hairline joints. Weld connections that are not to be left as435
exposed joints but cannot be shop welded because of shipping436
size imitations. Do not weld, cut, or abrade surfaces of exterior437
units that have been hot-dip galvanized after fabrication and438
are for bolted or screwed field connections.439

440
(3) Field Welding: Comply with the following requirements;441

442
(a) Use materials and methods that minimize distortion443

and develop strength and corrosion resistance of444
base metals.445

446
(b) Obtain fusion without undercut or overlap.447

448
(c) Remove welding flux immediately.449

450
(d) At exposed connections, finish exposed welds and451

surfaces smooth and blended so no roughness shows452
after finishing and contour of welded surface matches453
that of adjacent surface.454

455
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(4) Fastening to In-Place Construction: Provide anchorage456
devices and fasteners where metal fabrications are required to457
be fastened to in-place construction. Provide threaded458
fasteners for use with concrete and masonry inserts, toggle-459
bolts, through-bolts, lag screws, wood screws, and other460
connectors.461

462
(5) Provide temporary bracing or anchors in formwork for463
items that are to be built into concrete, masonry, or similar464
construction.465

466
(6) Corrosion Protection: Coat concealed surfaces of467
aluminum that come into contract with grout, concrete,468
masonry, wood or dissimilar metals with the following:469

470
(a) Extruded Aluminum: Two coats of clear lacquer.471

472
(P) Installation of Miscellaneous Framing and Supports473

474
(1) General: Install framing and supports to comply with475
requirements of items being supported, including476
manufacturer’s written instructions and requirements indicated477
on Shop Drawings.478

479
(2) Anchor supports for ceiling hung toilet partitions,480
operable partitions, and overhead doors securely to, and rigidly481
brace from, building structure.482

483
(3) Support steel girders on solid grouted masonry, concrete,484
or steel pipe columns. Secure girders with anchor bolts485
embedded in grouted masonry to concrete or with bolts through486
top plates of pipe columns.487

488
(a) Where grout space under bearing plates is indicated489

for girders supported on concrete or masonry, install490
as specified in “installing Bearing and Leveling Plates”491
article.492

493
(Q) Installing Metal Bollards494

495
(1) Fill metal-capped bollards solidly with concrete and allow496
concrete to cure seven days before installing.497

498
(2) Anchor bollards in concrete with pipe sleeves preset and499
anchored into concrete.500

501
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(3) Fill bollards solidly with concrete, mounding top surfaces502
to shed water.503

504
(R) Installing Bearing and Levelling Plates505

506
(1) Clean concrete and masonry bearing surfaces of bond-507
reducing materials, and roughen to improve bond to surfaces.508
Clean bottom surface of plates.509

510
(2) Set bearing and leveling plates on wedges, shims, or511
leveling nuts. After bearing members have been positioned512
and plumbed, tighten anchor bolts. Do not remove wedges or513
shims but, if protruding, cut off flush with edge of bearing plate514
before packing with non-shrink grout. Pack grout solidly515
between bearing surfaces and plates to ensure that no voids516
remain.517

518
(S) Adjusting and Cleaning519

520
(1) Touch-up Painting: Immediately after erection, clean521
field welds, bolted connections, and abraded areas. Paint522
uncoated and abraded areas with the same material as used523
for shop painting to comply with SSPC-PA 1 for touching up524
shop-painted surfaces.525

526
(a) Apply a brush or spray to provide a minimum 2.0 mil527

dry film thickness528
529

(b) Touch-up Painting: Cleaning and touchup painting of530
field welds, bolted connections, and repaired areas of531
shop paint are specified in Section 681 - PAINTING.532

533
661188..0044 MMeeaassuurreemmeenntt.. TThhee EEnnggiinneeeerr wwiillll mmeeaassuurree mmeettaall ffaabbrriiccaattiioonnss iinn534
lluummpp ssuumm iinn aaccccoorrddaannccee wwiitthh tthhee ccoonnttrraacctt ddooccuummeennttss..535

536
661188..0055 PPaayymmeenntt.. TThhee EEnnggiinneeeerr wwiillll ppaayy ffoorr tthhee aacccceepptteedd ppaayy iitteemmss lliisstteedd537
bbeellooww aatt tthhee ccoonnttrraacctt lluummpp ssuumm pprriiccee,, aass sshhoowwnn iinn tthhee pprrooppoossaall sscchheedduullee..538
PPaayymmeenntt wwiillll bbee ffuullll ccoommppeennssaattiioonn ffoorr tthhee wwoorrkk pprreessccrriibbeedd iinn tthhiiss sseeccttiioonn aanndd tthhee539
ccoonnttrraacctt ddooccuummeennttss..540

541
TThhee EEnnggiinneeeerr wwiillll ppaayy ffoorr eeaacchh ooff tthhee ffoolllloowwiinngg ppaayy iitteemmss wwhheenn iinncclluuddeedd iinn542

tthhee pprrooppoossaall sscchheedduullee::543
544

PPaayy IItteemm PPaayy UUnniitt545
546

MMeettaall FFaabbrriiccaattiioonnss LLuummpp SSuumm””547
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548
549
550
551

END OF SECTION 618552
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Make the following Section a part of the Standard Specifications:1
2

"SECTION 621 –WOOD TREATMENT3
4

621.01 Description. This section describes the wood treatment.5
6

(A) Provide plant preservative and insecticide treatment of lumber,7
plywood and other wood products specified in other Sections of this8
Specification by pressure and dip methods.9

10
(B) Field treatment of field cut or drilled lumber.11

12
(C) Related Work Specified Elsewhere:13

14
(1) Section 636 –FINISH CARPENTRY: Lumber products15

treatments.16
17

(2) Section 666 –WOOD DOORS: Doors for treatment.18
19

621.02 Materials. None20
21

621.03 Construction.22
23

(A) Submittals24
25

(1) Product Data. Provide data on all treatment products,26
including field application instructions if applicable. Provide27
manufacturer’s Material Safety Data Sheets on all products, and28
hazardous materials.29

30
(2) Preserver Certifications. Provide a Certificate of31
Treatment showing compliance with these specifications for the32
following:33

34
(a) Kiln drying35

36
(b) Method of treatment performed, including dip37
treatment.38

39
(3) Contractor’s Certification. Provide a certification letter40
stating that all wood used on this job including cuts and41
penetration were treated and coated with preservatives in42
compliance with requirements of this contract.43

44
(4) Guaranty. Submit guaranty as noted under item entitled45
“GUARANTY” here in below.46

47
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(B) Guaranty.48
49

(1) Provide a two (2) year written guaranty to replace all50
treated wood which is attacked by subterranean termites up to a51
total cost of $20,000.00 over the guaranty period from the52
project acceptance date as verified by General Conditions Force53
Account Method cost accounting.54

55
(2) Provide a five-year guaranty to replace all treated56
wood which is attacked by dry wood termites or deteriorates due57
to dry rot. The Surety shall not be held liable beyond two years58
of the project acceptance date.59

60
(C) Regulatory Requirements. Comply with State OSHL61
(Occupancy Safety and Health Law) and pollution controls regulations62
of the State Department of Health and EPA.63

64
(D) Delivery, Storage and Handling. Protect AWPA C31 inorganic65
boron treated wood from contact with the ground, rain or other sources66
of liquid water until permanent installation of covering construction.67

68
(E) General.69

70
(1) Mill lumber to finish size and shape prior to treating, and71
treat before assembly. Plywood may be treated in regular panel72
sizes.73

74
(2) Mark each treated item with the treatment quality mark of75
an inspection agency approved by the American Lumber76
Standards Committee Board of Review. For exposed lumber77
indicated to receive a stained or natural finish, mark end or back78
of each piece, or omit marking and provide certificates of79
treatment compliance issued by inspection agency.80

81
(F) Pressure Treatment with Water-Borne Preservatives82

83
(1) Treating solutions. Inorganic boron (SBX).84

85
(2) Treatment Methods.86

87
(a) General.88

89
(i) All water-borne treatment methods require incising90
of lumber of nominal 2-inch thickness (1-1/2 inches91
actual dimension).92

93
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(ii) Choice of treatment method and conditions of use94
of each treating solution shall conform to the95
treatment schedule contained in Part 3.96

97
(b) SBX.98

Treatment method shall conform to AWPA C31.99
Treating solution retention shall be a minimum of 0.28100
pounds per cubic foot (equivalent to 0.42 DOT).101

102
(3) Drying.103

104
(a) Before SBX Treatment.105

Wood having a moisture content higher than 28%106
is acceptable when treating with SBX.107

108
(b) After Treatment.109

All 1-inch and 2-inch lumber and all plywood shall110
be dried to a moisture content of 19 percent or less111
after treatment.112

113
(G) Pressure Treatment with Oil-Borne Preservatives.114

115
(1) Treating Solution.116

117
(a) 0.50 percent by weight chlorpyrifos, 0.75 percent118
by weight 3-iodo-2-propynyl butyl carbamate (IPBC).119
The solvent used in formulating the preservative solution120
shall meet the requirements of AWPA hydrocarbon121
solvent Type C, Standard P9, Paragraph 3.1.122

123
(b) For interior application use low odor mineral spirits124
as solvent.125

126
(2) Treatment Methods.127

Treated wood shall attain the following net retention128
requirements: 0.0175 pounds of Chlorpyrifos per cubic129
foot of wood, 0.035 pound of 3-Iodo-2 propynyl butyl130
carbamate per cubic foot of wood.131

132
(3) Drying.133

134
(a) Before Treatment. All wood treated with oil-borne135
preservatives shall be kiln-dried to an average moisture136
content of 12% to 15% per AWPA standards.137

138
(b) After Treatment. Wood shall be thoroughly dried139
and virtually odor-free prior to installation.140
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141
(i) Stack lumber and plywood in a well-142
ventilated area so that air circulates around each143
piece.144

145
(ii) Wood must be thoroughly dried before146
staining, painting, or plastic laminate application.147

148
(H) Preservation by Dip Treatment.149

150
(1) Treating Solution.151

152
(a) Oil-Borne Preservatives as described in Paragraph153

2.03 A. 1. here in above.154
155

(b) A solution of 1 quart chlopyrifos in 55 gallons of a156
0.50 percent IPBC solution.157

158
(2) Treatment Methods.159

160
(a) Immersion treat for a minimum period of 15161

minutes.162
163

(b) Do not incise lumber scheduled to be left unpainted164
or receive a clear finish.165

166
(3) Drying After Treatment.167

Wood shall be thoroughly dried and virtually odor-free168
prior to installation.169

170
(a) Stack lumber and plywood in a well-ventilated area171

so that air circulates around each piece.172
173

(b) Wood must be thoroughly dried before staining,174
painting, or plastic laminate application.175

176
(I) Field Treatment.177

178
(1) Treatment Method.179

180
(a) Treat in accordance with AWPA Standard M4-98181

using two heavy brush coats of a treating solution.182
183

(b) Doors shall be treated after manufacture.184
185

(J) Schedule of Treatments.186
187
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(1) Species.188
189

(a) Treat all wood species except all-heart redwood.190
191

(b) All water-borne and oil-borne treatment solutions192
are applicable to douglas-fir and hem-fir species.193

194
(2) Application.195

196
(a) Pressure Treatment.197

198
(i) General.199

Unless otherwise stipulated, all lumber and200
plywood shall be pressure treated.201

202
(ii) Exposed lumber that will be unpainted or203

receive a clear finish shall be and pressure204
treated with oil-borne preservative. Do not205
incise lumber.206

207
(iii) SBX treated wood shall not be used in areas208

exposed to direct precipitation (e.g., exposed209
decking, trellises, fencing, etc.) unless210
painted or covered with a finish material.211

212
(b) Pressure or Dip Treatment.213

All finish lumber shall be either pressure or dip214
treated, at the Contractor’s option, with old borne215
preservative.216

217
(c) Field Cuts.218

Treat end cuts, notches and penetrations into219
treated lumber or plywood. Exception: Cuts and220
penetrations made in SBX treated wood 2-inches or221
less in nominal thickness need not be field treated.222

223
621.04 Measurement. The Engineer will measure wood treatment in Lump224
Sum in accordance with the contract documents.225

226
621.05 Payment. The Engineer will pay for the accepted pay items227
listed below at the contract lump sum price, as shown in the proposal schedule.228
Payment will be full compensation for the work prescribed in this section and the229
contract documents.230

231
The price includes full compensation for electrical work and furnishing232

labor, tools, materials, equipment and incidentals necessary to complete the233
work.”234
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235
236
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238
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240
241
242

END OF SECTION 621243
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SECTION 629 - PAVEMENT MARKINGS1
2

Make the following amendments to said Section:3
4

(I) Amend Subsection 629.03(B) – Temporary Pavement Markings by5
revising the third paragraph from line 62 to 63 to read:6

7
“Maintain and replace temporary pavement markings, flexible delineators,8
and barricades.”9

10
(II) Amend Table 629.03 – 1 – Temporary Pavement Markings to read as11
follows:12

13

“TA B L E 629.03-1 TE M P O RA RY P A V E M E N T M A RKIN GS

TY P E P A V E M E N T M A RKIN GS

Passing Permitted -
Both Sides

Single 4-inch yellow stripe 5 feet in length spaced 20 feet on
center with Type D markers spaced 40 feet on center and located
on center of 5-foot length of stripe.

Passing Prohibited -
Both Sides

Double solid 4-inch yellow stripes with Type D markers placed
20 feet on center on one of 4-inch yellow stripes selected by the
Engineer.

Passing Permitted -
One Side Only

Single continuous 4-inch yellow stripe with Type D markers
placed on stripe 20 feet on center on no-passing side and single
4-inch yellow stripes 5 feet in length spaced 20 feet on center on
passing side.

Lane Lines -
Lane Changing Permitted

Single 4-inch yellow or white stripe 5 feet in length spaced 20
feet on center with Type C or Type D markers spaced 40 feet on
center.

Lane Lines -
Lane Changing Prohibited

Double solid 4-inch white stripes with Type C markers placed 20
feet on center on one of the 4-inch white stripes selected by the
Engineer.

Crosswalk Two 12-inch white transverse lines spaced 8 feet on center or as
ordered by the Engineer.

Stop Line Single 12-inch white transverse line.

N ote:Paint may be used for temporary markings in areas where final paving is not complete.”

14
15

(III) Amend 629.04 – Measurement by revising lines 292 to 294 to read as16
follows:17

18
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629.04 Measurement.19
20

(A) The Engineer will measure thermoplastic and preformed21
pavement marking tape per linear foot in accordance with the contract22
documents. The longitudinal pavement markings will be measured per23
linear foot as a single stripe for the width specified in the contract and in24
the proposal. The Engineer will include the longitudinal gaps for skip25
striping, up to thirty (30) feet long, in the measurement.26

27
The Engineer will measure the transverse markings by the linear foot,28
per lane, or per each according to the contract.29

30
The Engineer will not measure the crosswalk markings when contracted31
on a lump sum basis.32

33
The Engineer will not measure the thermoplastic and pavement marking34
tape when contracted on a lump sum basis.35

36
The Engineer will not measure temporary pavement markings including37
flexible delineator posts with reflector makers or Type I Barricades and38
temporary signs installed for the longitudinal guidance of public traffic39
over reconstructed areas, cold planed surfaces, newly paved surfaces40
or other unmarked or scarified areas for payment.41

42
The Engineer will measure the temporary pavement markings and43
temporary signs installed as ordered by the Engineer for special44
temporary traffic patterns on a force account basis, if the contract45
specifies payment in the proposal.46

47
The Contractor shall consider the work required for the removal of48
pavement markings incidental to the various contract items, except as49
provided in the proposal or elsewhere in the contract. If the contract50
stipulates that the Engineer will make payment for the removal of51
pavement markings, the Engineer will measure the removal of52
pavement markings.53

54
(B) The Engineer will measure the pavement markers per each for55
the types shown in the proposal.56

57
The Engineer will not measure the pavement markers when contracted58
on a lump sum basis.59

60
(C) The Engineer will measure the painted stripes that are twelve61
(12) inches wide or less as a single stripe. The Engineer will measure62
the painted stripes over twelve (12) inches wide as two (2) stripes. The63
Engineer will measure the double stripes that are twelve (12) inches or64
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less in total width including the transverse space between the stripes as65
a single stripe.66

67
The Engineer will not measure the painted pavement striping including68
curb markings when contracted on a lump sum basis.69

70
The Engineer will measure the longitudinal pavement markings by the71
linear foot or per gallon according to the contract. Longitudinal gaps for72
skip striping that are 30 feet or less will be included in the73
measurement.74

75
The Engineer will measure the transverse markings by the linear foot,76
per lane, per each or per gallon according to the contract.77

78
The Engineer will not measure the crosswalk markings when contracted79
on a lump sum basis.80

81
The Engineer will measure the curb markings by the linear foot or per82
gallon according to the contract.”83

84
(IV) Amend 629.05 – Payment by revising lines 296 to 330 to read as follows:85

86
629.05 Payment.87

88
(A) The Engineer will pay for thermoplastic and preformed89
pavement marking tape at the contract price per linear foot or on a lump90
sum basis according to the contract, complete in place, including91
primers.92

93
The Engineer will pay for double four (4) inch striping with a four (4)94
inch space between stripes at the contract price per linear foot or on a95
lump sum basis according to the contract.96

97
The Engineer will pay for crosswalk markings at the contract price per98
lane of traffic marked, per each or on a lump sum basis according to the99
contract.100

101
The Engineer will pay for pavement arrows (single and multiple heads),102
symbols, and words at the contract price per each according to the103
contract.104

105
The contract unit price paid shall be full compensation for furnishing106
labors, materials, tools, equipment and incidentals and for doing the107
work involved in furnishing and installing pavement markings complete108
in place according to the contract.109

110
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The Engineer will not pay for the temporary pavement markings111
including flexible delineator posts with reflector markers or Type I112
Barricades and temporary signs installed for the longitudinal guidance113
of public traffic over reconstructed areas, cold planed surfaces, newly114
paved surfaces or other unmarked or scarified areas for payment if not115
shown in the proposal separately. The Engineer will consider them116
incidental to the various contract items.117

118
If the contract specifies payment for temporary pavement markings119
installed as ordered by the Engineer for special temporary traffic120
patterns, the Engineer will pay from an allowance for “Temporary121
Construction Zone Markings” .122

123
The Engineer will compute the actual amount paid to the Contractor for124
force account work according to Subsection 109.06 –Force Account125
Provisions and Compensation.126

127
If the contact specifies payment for removal of pavement markings128
under unit price pay items, the Engineer will pay for the accepted129
quantities at the contract unit prices bid. The prices shall be full130
compensation for removing such items according to the contract.131

132
(B) The Engineer will pay for the various types of pavement133
markers at the contract price per each or on a lump sum basis134
according to the contract, complete in place, including adhesives.135

136
(C) The Engineer will pay for painted pavement striping at the137
contract price per linear foot or on a lump sum basis according to the138
contract.139

140
The Engineer will pay for quantities of crosswalk marking at the contract141
price per lane of traffic marked, per each or on a lump sum basis142
according to the contract.143

144
The Engineer will pay for pavement arrows (single or multiple arrow145
heads), symbols, and words at the contract price per each according to146
the contract.147

148
The Engineer will pay for the accepted quantities of curb markings at149
the contract price per linear foot or on a lump sum basis.150

151
The Engineer will pay for the following pay items when included in the152
proposal schedule:153

154
Pay Item Pay Unit155

156
_____ - Inch Pavement Striping Linear Foot157
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(Thermoplastic Extrusion)158
159
160

______ Pavement Symbol161
(Thermoplastic Extrusion) Each162

163
Removal of _________ Linear Foot164

165
166

END OF SECTION 629167
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SECTION 634 – PORTLAND CEMENT CONCRETE SIDEWALKS1
2

Make the following amendment to said Section:3
4

(I) Amend Section 634.04 - Measurement by replacing lines 60 to 61 to read:5
6

“634.04 Measurement. The Engineer will measure Portland cement7
concrete sidewalks by the square yard of finished surface.8

9
The Engineer will not measure Portland cement concrete sidewalks when10

contracted on a lump sum basis.”11
12

(II) Amend Section 634.05 – Payment by replacing lines 62 to 72 to read:13
14

“634.05 Payment. The Engineer will pay for the accepted quantities of15
Portland cement concrete sidewalk at the contract unit price per square yard16
complete in place or lump sum price as shown in the proposal.17

18
Payment will be full compensation for work prescribed in this section and19

contract documents.20
21

The Engineer will pay for following pay item when included in proposal22
schedule:23

24
Pay Item Pay Unit25

26
Portland Cement Concrete Sidewalk Square Yard27

28
29

The Engineer will pay for excavation of unsuitable material and backfill30
with material acceptable to the Engineer under Section 203 –Excavation and31
Embankment. If no pay item exists, refer to Subsection 104.02 –Changes.”32

33
34
35
36
37

END OF SECTION 63438
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Make the following Section a part of the Standard Specifications:1
2

"SECTION 652 – ROUGH CARPENTRY3
4

652.01 Description. This section describes the Rough Carpentry.5
6

(A) Provide all rough carpentry, complete, including but not limited7
to wall studs, eave framing, roof rafters, rough bucks, blocking, furring8
strips, and rough hardware.9

10
(B) All wood specified in this section shall be wood treated.11

12
(C) Related Work Specified Elsewhere:13

14
(1) Section 621 – WOOD TREATMENT. Lumber products15
treatments.16

17
652.02 Materials18

19
(A) Lumber, General. Factory-mark each piece of lumber with type,20
grade, mill and grading agency, except omit marking from surfaces to21
be exposed with transparent finish or without finish.22

23
Nominal sizes are indicated, except as shown by detail dimensions.24
Provide actual sizes as required by PS 20, for moisture content25
specified for each use.26

27
(1) Provide dressed lumber, S4S, unless otherwise28

indicated.29
30

(2) Provide seasoned lumber with 15% maximum moisture31
content at time of dressing.32

33
(B) Framing Lumber.34

35
(1) Light Framing Lumber. 2-inches through 4-inches thick,36
less than 6-inches wide, such as studs, plates, blocking, rough37
bucks, furring, etc., provide Construction grade, Douglas Fir /38
Larch.39

40
(C) Miscellaneous Materials.41

42
(1) Fasteners and Anchorages. Provide size, type, material43
and finish as indicated and as recommended by applicable44
standards, complying with applicable Federal Specifications and45
ANSI for nails, staples, screws, bolts, nuts, washers and46
anchoring devices. Provide metal hangers and framing anchors47
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of the size and type recommended by the manufacturer for each48
use including recommended nails. Provide all fasteners and49
anchorages with a hot-dip zinc coating (ASTM A 153).50

51
(2) Moisture Barrier. ASTM D 226, Type II (No. 30)52
asbestos-free, asphalt roofing felt.53

54
(D) Other Materials.55

56
(1) All other materials not specifically listed herein or shown57
on the drawings, but required for the successful installation and58
completion of the work are included and are subjected to59
approval of the Project Coordinator.60

61
652.03 Construction Requirements.62

63
(A) Submittals.64

65
(1) Certificates. Submit certificate of treatment showing66
compliance with the specifications, and a certificate of dryness67
for all wood specified to be dried after treatment.68

69
(B) Quality Assurance.70

71
(1) Grading Marks. Factory mark each piece of lumber with72
type, grade, mill, and grading agency identification. Certificate73
of inspection and grading by a recognized agency may be74
submitted with each shipment in lieu of factory marking, at75
Contractor’s option.76

77
(2) Wood Preservative Treatment. In accordance with78
Section 621 Wood Treatment.79

80
(C) Job Conditions.81

82
(1) Coordination. Fit carpentry work to other work; scribe83
and cope as required for accurate fit. Correlate location of84
furring, rough bucks, blocking and similar supports to allow85
proper attachment of other work.86

87
(D) Product Handling.88

89
Delivery and Storage: Keep materials dry at all times. Protect90
against exposure to weather and contact with damp or wet91
surfaces. Stack lumber and provide air circulation within stacks.92

93
(E) Execution.94



(HWY-L01-22)
652-3a 8/9/23

95
(1) General. Discard units of material with defects which96
might impair quality of work, and units which are too small to97
use in fabricating work with minimum joints or optimum joint98
arrangement.99

100
(a) Set carpentry work accurately to required levels101
and lines, with members plumb and true and accurately102
cut and fitted.103

104
(b) Securely attach carpentry work to substrate by105
anchoring and fastening as shown and as required by106
recognized standards. Countersink nail heads on107
exposed carpentry work and fill holes. For interior108
application use low odor mineral spirits as solvent.109

110
(c) Use common wire nails, except as otherwise111
indicated. Use finishing nails for finish work. Select112
fasteners of size that will not penetrate members where113
opposite side will be exposed to view or will receive finish114
materials. Make tight connections between members.115
Install fasteners without splitting of wood; predrill as116
required.117

118
(2) Wood Blocking, Rough Bucks, and Furring Strips.119
Provide wherever shown and where required for attachment of120
other work. Form to shapes as shown and cuts as required for121
true line and level of work to be attached. Coordinate location122
with other work involved. Attach to substrates as required to123
support applied loading. Countersink bolts and nuts flush with124
surfaces, unless otherwise shown.125

126
(3) Retreat cut and penetrated lumber in accordance with127
SECTION 621 – WOOD TREATMENT.128

129
652.04 Method of Measurement. The Engineer will not measure rough130
carpentry for payment.131

132
652.05 Basis of Payment. The Engineer will not pay for the rough carpentry133
separately. The Engineer will consider the price for the rough carpentry included134
in the contract price for Section 621 – WOOD TREATMENT.135

136
The price includes full compensation for rough carpentry and furnishing labor,137
tools, materials, equipment and incidentals necessary to complete the work.”138

139
140
141
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142
143

END OF SECTION 652144
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Make the following Section a part of the Standard Specifications:1
2

"SECTION 657 – JOINT FIRE STOP3
4

657.01 Description. This section describes all joint fire stop penetration5
work required for this project.6

7
(A) Provide all materials, labor, equipment and tools necessary to8
complete joint fire stop work as indicated on the drawings and9
specified herein and includes the following:10

11
(1) Joints in or between fire-resistance rated constructions12

13
(2) Joints in smoke barriers14

15
16

657.02 Materials.17
18

(A) Joint Firestopping Systems: Systems that resist spread of fire,19
passage of smoke and other gases, and maintain original fire-20
resistance rating of assemblies in or between which joint21
firestopping systems are installed. Joint firestopping systems22
shall accommodate building movements without impairing their23
ability to resist the passage of fire and hot gases.24

25
(B) Joints in or between Fire-Resistance Rated Construction:26

Provide joint firestopping systems with ratings determined per27
ASTM E 1996 or UL 2079.28

29
(C) Fire-Resistance Rating: Equal to or exceeding the fire-30

resistance rating of the wall, floor, or roof in or between which it31
is installed.32

33
(D) F-Rating: Equal to or exceeding the fire-resistance rating of the34

floor assembly.35

(E) Joints in Smoke Barriers: Provide fire-resistive joint systems36
with rating determined per UL 2079 based on testing at a37
positive pressure differential of 0.30-inch wg.38

(F) L-Rating: Not exceeding 5.0 cfm/sq. ft. of joint at both ambient39
and elevated temperatures.40

(G) Exposed Joint Firestopping Systems: Flame-spread and41
smoke-developed indexes of less than 25 and 450, respectively42
per ASTM E 84.43
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(H) Accessories: Provide components of fire-resistive joint systems,44
including primers and forming materials, that are needed to45
install elastomeric fill materials and to maintain ratings required.46
Use only components specified by joint firestopping system47
manufacturer and approved by the qualified testing agency for48
conditions indicated.49

50
657.03 Construction51

52
(A) Submittals.53

54
(1) Product Data.55

56
(2) Product Schedule. For each penetrating firestopping57

system. Include locations, illustration of firestopping58
system, and design designation of qualified testing agency.59

60
(3) Qualification Data. For Installer61

62
(4) Product Test Reports: For each joint firestopping63

system, for tests performed by qualified testing agency.64
65

(5) Closeout Submittals: Installer certificate from installer66
Indicating that joint firestopping systems have been67
Installed in compliance with requirements and68
manufacturer’s written instructions.69

70
(B) Quality Assurance.71

72
Installer Qualifications: A firm that has been approved by FM73
Global according to FM Global 4991, “Approval of Firestop74
Contractors” , or been evaluated by UL and found to comply with75
its “Qualified Firestop Contractor Program Requirements.”76

77
(C) Execution78

79
(1) Examination80

(a) Examine substrates and conditions, with Installer81
present, for compliance with requirements for joint82
configurations, substrates, and other conditions affecting83
performance of the Work.84

(b) Proceed with installation only after unsatisfactory85
conditions have been corrected.86

87
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(2) Preparation88

(a) Surface Cleaning: Before installing fire resistive joint89
systems, clean joints immediately to comply with fire-90
resistive joint system manufacturer’s written instructions and91
the following requirements.92

(b) Remove from surfaces of joint substrates foreign materials93
that cold interfere with adhesion of elastomeric fill materials94
or compromise fire-resistive rating.95

(c) Clean joint substrates to produce clean, sound surfaces96
capable of developing optimum bond with elastomeric fill97
materials. Remove loose particles remaining from cleaning98
operation.99

(d) Remove laitance and form-release agents from concrete.100

(e) Prime substrates where recommended in writing by101
manufacturer using that manufacturer’s recommended102
products and methods. Confine primers to areas of bond; do103
not allow spillage and migration onto exposed surfaces.104

105
(3) Installation106

107

(a) General: Install fire-resistive joint systems to comply with108
manufacturer’s written installation instructions and published109
drawings for products and applications.110

(b) Install forming materials and other accessories of types111
required to support elastomeric fill materials during their112
application and in the position needed to produce cross-113
sectional shapes and depths required to achieve fire ratings:114

(c) After installing elastomeric fill materials and allowing them to115
fully cure, remove combustive forming materials and other116
accessories not indicated as permanent components of fire-117
resistive joint system.118

(d) Install elastomeric fill materials for fire-resistive joint systems119
by proven techniques to produce the following results:120

(e) Elastomeric fill voids and cavities formed by joints and121
forming materials as required to achieve fire-resistance122
ratings indicated.123

124
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(f) Apply elastomeric fill materials so they contact and adhere to125
substrates formed by joints.126

(g) For elastomeric fill material that will remain exposed after127
completing the Work, finish to produce smooth, uniform128
surfaces that are flush with adjoining finishes.129

130
(D) Field Quality Control131

132

(a) Inspecting Agency: State may engage a qualified testing133
agency to perform tests and inspections according to ASTM134
E 2393.135

(b) Where deficiencies are found or joint firestopping systems136
are damaged or removed due to testing, repair or replace137
joint firestopping systems so they comply with requirements.138

(c) Proceed with enclosing joint firestopping systems with other139
construction only after inspection reports are issued and140
installations comply with requirements.141

142
(E) Cleaning and Protection143

(a) Clean off excess elastomeric fill materials adjacent to joints144
as the Work progresses by methods and with cleaning145
materials that are approved in writing be joint firestopping146
system manufacturers and that do not damage materials in147
which joints occur.148

(b) Provide final protection and maintain conditions during and149
or after installation that ensure joint firestopping systems are150
without damage or deterioration at time of Substantial151
Completion. If, despite such protection, damage or152
deterioration occurs, immediately cut out and remove153
damaged or deteriorated penetration firestopping material154
and install new materials to produce systems complying with155
specified requirements.156

157
158

657.04 Measurement. The Engineer will measure fire stop in Lump Sum in159
accordance with the contract documents.160

161
657.05 Payment. The Engineer will pay for the accepted pay items162
listed below at the contract lump sum price, as shown in the proposal schedule.163
Payment will be full compensation for the work prescribed in this section and the164
contract documents.165
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166
The price includes full compensation for electrical work and furnishing167

labor, tools, materials, equipment and incidentals necessary to complete the168
work.”169

170
171

PPaayy IItteemm PPaayy UUnniitt172
173

FFiirree SSttoopp LLuummpp SSuumm””174
175
176
177
178

END OF SECTION 657179
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Make the following Section a part of the Standard Specifications:1
2

"SECTION 658 – THERMOPLASTIC POLYOLEFIN (TPO) ROOFING3
4

658.01 Description. This section describes the thermoplastic polyolefin roofing5
system work.6

7
(A) Application of an thermoplastic polyolefin roofing system.8

9
(B) Related Sections include the following:10

11
(1) Section 661 – SHEET METAL FLASHING AND TRIM12

13
(2) Section 627 – ROUGH CARPENTRY14

15
658.02 Materials.16

17
(A) Self-Adhering, thermoplastic polyolefin (TPO) roofing system.18

19
(B) Substrate board.20

21
(C) Vapor retarder.22

23
(D) Roof insulation.24

25
(E) Cover board.26

27
(F) Walkways.28

29
Products30

31
(A) Performance Requirements32

(1) All roof underlayments, roof coverings, and roof accessories33
shall comply to meet the latest ASTM Standards for high wind34
uplift forces and Section 1507 in the State Building Code,35
whichever is greater for Building C which is a storm shelter.36

(2) General Performance: Installed roofing system and flashing37
shall withstand specified uplift pressures, thermally induced38
movement, and exposure to weather without failure due to39
defective manufacture, fabrication, installation, or other defects40
in construction. Roof system and flashings shall remain41
watertight.42
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(3) Accelerated Weathering: Roof membrane shall withstand 200043
hours of exposure when tested according to ASTM G 152,44
ASTM G 154, or ASTM G 155.45

(4) Impact Resistance: Roof membrane shall resist impact damage46
when tested according to ASTM D 3746, ASTM D 4272, or the47
“Resistance to Foot Traffic Test” in FM Approvals 4470.48

(5) Material Compatibility: Roofing materials shall be compatible49
with one another and adjacent materials under conditions of50
service and application required, as demonstrated by roof51
membrane manufacturer based on testing and field experience.52

(6) Wind Uplift Resistance: Design roofing system to resist the53
following wind uplift pressures when tested according to FM54
Approvals 4474, UL 580, or UL 1897.55

(a) Zone 1 (Roof Area Field): 64 lbf/sq.ft.56

(b) Zone 2 (Roof Area Perimeter): 100 lbf/sq.ft. Location:57
From roof edge to inside roof edge.58

(c) Zone 3 (Roof Area Corners): 136 lbf/sq.ft. Location: In59
each direction from each building corner.60

61
62
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(B) Thermoplastic Polyoelfin Roofing (TPO)63
64

(1) TPO Sheet: ASTM D 6878/D 6878M, internally fabric or scrim65
reinforced self-adhering TPO sheet.66

67
(2) Source Limitations: Obtain components for roofing system from68

roof membrane manufacturer or manufacturers approved by69
roof membrane manufacturer.70

71
(3) Thickness: 80 mils nominal.72

73
(4) Backing: Polyester Fleece Backing.74

75
(5) Exposed Face Color: White.76

77
(6) Solar Reflective Index (SRI), 3 year aged: 64 or greater.78

79
(7) Energy Star Listing: Roofing system shall be listed on the80

Department of Energy’s Energy Star “Roof Products Qualified81
Product List” for low slope roof products.82

83
(8) Energy Performance: Roofing system shall have an initial solar84

reflectance of not less than 0.70 and an emissivity of not less85
than 0.75 when tested according to CRRC-1.86

87
(9) Exterior Fire Test Exposure: ASTM E 108 or UL 790, Class A;88

for application and roof slopes indicated; testing by a qualified89
testing agency. Identify products with appropriate markings of90
applicable testing agency.91

92
(10) Fire-Resistance Ratings: Comply with fire-resistance rated93

assembly designs indicated. Identify products with appropriate94
markings of applicable testing agency.95

96
(C) Auxilliary Roofing Materials97

98
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(1) General: Auxiliary materials recommended by roofing system99
manufacturer for intended use and compatible with other roofing100
components.101

102
(2) Adhesive and Sealants: Comply with VOC limits of authorities103
having jurisdiction.104

105
(3) Sheet Flashing: Manufacturer’s standard unreinforced TPO106
sheet flashing, 55 mils thick, minimum, of same color as TPO sheet.107

108
(4) Prefabricated Pipe Flashings: As recommended by roof109
membrane manufacturer.110

111
(5) Roof Vents: As recommended by roof membrane manufacturer.112
Size: Not less than 4-inch diameter.113

114
(6) Bonding Adhesive: Manufacturer’s standard.115

116
(7) Slip Sheet: Manufacturer’s standard, of thickness required for117
application.118

119
(8) Vented Base Sheet: ASTM D 4897/D 4897M, Type II; non-120
perforated, asphalt-impregnated fiberglass reinforced, with mineral121
granular patterned surfacing on bottom surface.122

123
(9) Metal Termination Bars: Manufacturer’s standard, pre-drilled124
stainless steel or aluminum bars, approximately 1 by 1/8 inch thick;125
with anchors.126

127
(10) Metal Battens: Manufacturer’s standard, aluminum-zinc-alloy-128
coated or zinc-coated steel sheet, approximately 1 inch wide by 0.05129
inch thick, pre-punched.130

131
(11) Fasteners: Factory coated steel fasteners and metal or plastic132
plates complying with corrosion-resistance provisions in FM Approvals133
4470, designed for fastening roofing components to substrate, and134
acceptable to roofing system manufacturer.135

136
(12) Miscellaneous Accessories: Provide pourable sealers,137
preformed cone and vent sheet flashings, preformed inside and138
outside corner sheet flashings, T-joint covers, lap sealants, termination139
reglets, and other accessories.140

141
(D) Vapor Retarder142



(HWY-L01-55)
658-5a 8/9/23

(1) Self-Adhering Sheet Vapor Retarder: ASTM D 1970/D 1970M,143
polyethylene film laminated to layer of rubberized asphalt adhesive,144
minimum 40-mil total thickness; maximum permeance rating of 0.015145
perm, cold applied, with slip-resisting surface and release paper146
backing. Provide primer when recommended by vapor retarder147
manufacturer.148

149
(E) Roof Insulation150

151
(1) General: Preformed roof insulation boards manufactured or152
approved by TPO roof membrane manufacturer, approved for use in153
FM Approvals; RoofNav-listed roof assemblies.154

155
(2) Polyisocyanurate Board Insulation: ASTM C 1289, Type II,156
Class 2, Grade 3, glass fiber mat facer bonded to a core of157
isocyanurate foam.158

159
(a) Compressive Strength: 25 psi.160

161
(b) Size: 48 by 96 inches.162

163
(c) Thickness: Required to meet required R-value.164

165
(d) Base Layer: 1-1/2 inches.166

167
(3) Tapered Insulation: Provide factory-tapered insulation boards.168

(a) Material: Match roof insulation.169

(b) Minimum Thickness: ¼-inch.170

(c) Slope: As shown on drawings.171

(d) Roof Field: ¼-inch per foot unless otherwise indicated on172
Drawings.173

(e) Saddles and Crickets: ½ inch per foot unless otherwise174
indicated on Drawings.175

176
(4) Insulation Accessories177

178
(a) General: Roof insulation accessories recommended by179
insulation manufacturer for intended use and compatibility with180
other roofing system components.181

182
(b) Fasteners: Factory-coated steel fasteners with metal or183
plastic plates complying with corrosion resistance provisions in184
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FM Approvals 4470, designed for fastening roof insulation and185
cover boards to substrates, and acceptable to roofing system186
manufacturer.187

188
(c) Insulation Adhesive: Insulation manufacturer’s189
recommended adhesive formulated to attach roof insulation to190
substrate or to another insulation layer as follows:191

192
i. Modified asphaltic, asbestos-free, cold-applied193
adhesive.194

195
ii. Bead-applied, low-rise, one-component or multi-196
component urethane adhesive.197

198
iii. Full-spread, spray-applied, low-rise, two-component199
urethane adhesive.200

201
(d) Gypsum-Based Cover Board: Non-combustible, water-202
resistant gypsum core with embedded glass mat facers,203
complying with ASTM C 1177/C 1177M, and with the following204
additional characteristics, DensDeck Prime Eonic, or equal:205

206
i. (Size: 48 inches (1220 mm) by 96 inches (2440 mm),207
nominal.Exception: Board to be attached using adhesive208
or asphalt may be no larger than 48 inches (1220 mm) by209
48 inches (1220 mm), nominal.210

211
ii. Thickness: 0.50 inch.212

213
iii. Surface Water Absorption: 2.0 g, maximum, when214
tested in accordance with ASTM C 473.215

216
iv. Surface Burning Characteristics: Flame spread of 0,217
smoke developed of 0, when tested in accordance with218
ASTM E 84.219

220
v. Combustibility: Non-combustible, when tested in221
accordance with ASTM E 136.222

223
vi. Mold Growth Resistance: Zero growth, when tested224
in accordance with ASTM D 3273 for minimum of 4225
weeks.226

227
(5) Protection Mat: Woven or non-woven polypropylene, polyolefin,228

or polyester fabric; water permeable and resistant to UV229
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degradation; type and weight as recommended by roofing230
system manufacturer for application.231

232
(F) Walkways233

234
(1) Walkway Roof Pavers: Heavyweight, hydraulically pressed235
concrete units, square edged, with top edges beveled 3/16 inch,236
factory cast for use as roof pavers; absorption not greater than 5237
percent, ASTM C 140/C 140M; no breakage and maximum 1 percent238
mass loss when tested for freeze-thaw resistance, ASTM C 67; and as239
follows:240

(a) Size: 24 by 24 inches. Manufacture pavers to241
dimensional tolerances of plus or minus 1/16 inch in length,242
height, and thickness.243

244
(b) Weight: 22 lb/sq. ft.245

246
(c) Compressive Strength: 7,500 psi minimum.247

248
(d) Colors and Textures: As selected by Architect from249
manufacturer’s full range of colors.250

251
658.03 Construction.252

253
(A) Submittals:254

255
(1) Product Data: For each type of product including insulation256

257
(2) Shop drawings to include the roof plans, sections, details,258

attachment to other work, including the following:259

(a) Layout and thickness of insulation.260

(b) Base flashings and membrane termination details.261

(c) Flashing details at penetrations.262

(d) Tapered insulation layout, thickness, and slopes.263

(e) Roof plan showing orientation of steel roof deck and264
orientation of roof membrane, fastening spacing, and265
patterns for mechanically fastened roofing system.266

(f) Insulation fastening patterns for corner, perimeter, and267
field-of-roof locations.268

(g) Tie-in with adjoining air barrier.269
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270
(3) Manufacturer’s Installation Instructions. Submit all data sheets271

available from the manufacturer on the installation of the roofing272
system applicable to this work.273

274
(4) Manufacturer’s Certificate. Certify products meet or exceed275

specified requirements.276
277

(5) Applicator Qualifications. Applicator of roofing material shall be278
a manufacturer approved applicator. Proof of qualifications279
shall be in writing from the manufacturer.280

281
(B) Quality Control.282

283
(1) Membrane Manufacturer. Company specializing in284

manufacturing the products specified in this section with ten (10)285
years documented experience.286

287
(2) Applicator. Contractor specializing in performing the work of this288

section with three (3) years documented experience and289
approved by system manufacturer for warranted membrane290
installation.291

292
(3) Manufacturer’s Technical Representative. A representative of293

the roofing material manufacturer shall be on the roof during job294
start. Provide a written inspection report of each site visit and295
submit the reports to the Roofing Contractor. The296
manufacturer’s representative shall approve the application297
process at specific stages of completion.298

299
(4) Final Inspection. Manufacturer’s representative shall provide a300

comprehensive final inspection after completion of the roof301
system. All application errors must be addressed and final302
punch list completed.303

304
(C) Delivery, Storage and Handling.305

306
(1) Deliver materials to site in manufacturer’s unopened and307

undamaged containers.308
309

(2) Store and protect materials from damage and weather.310
311

(3) Store materials under cover at temperatures between 55 and 90312
degrees F.313

314
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(4) Do not permit construction materials or equipment to be used or315
stored in such a manner as to damage decking or completed316
roofing.317

318
(D) Environmental Requirements.319

320
(1) Weather Limitations. Proceed with installation only when321

existing and forecasted weather conditions permit.322
323

(2) Do not apply over water saturated surfaces.324
325

(3) Do not apply during, or 24 hours preceding, inclement weather326
including rain, fog, mist, dew or freezing temperatures.327

328
(4) Do not apply when surface or air temperature is below 50329

degrees F.330
331

(5) Do not apply when surface or air temperature exceeds 110332
degrees F.333

334
(E) Warranty.335

336
(1) Waterproofing Warranty. Provide roofing manufacturers337

standard warranty, where the manufacturer agrees to provide338
replacement materials at its own expense as needed to repair339
any areas where water penetration has occurred due to material340
defects for a period of 10-years from the date of project341
acceptance.342

343
(2) Installers Warranty. Submit roofing Installer’s 2-year warranty344

signed by Installer, covering the Work of this Section, 2 years345
from roofing system installation completion date.346

347
If there are defects in the existing roof deck, make corrections to348
make the roof deck acceptable to the roofing materials349
manufacturer.350

351
(3) Warranty shall include:352

(a) Warranty includes roof membrane, base flashings, roof353
insulation, fasteners, cover boards, vapor retarder,354
substrate board, roof pavers and other components of355
roofing system.356

357
(b) Warranty Period: 10 years shall commence from the358

project acceptance date.359
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360
(c) Special Project Warranty: Submit roofing Installer’s361

warranty, on warranty form at end of this Section, signed362
by Installer, covering the Work of this Section, including363
all components of roofing system such as roof364
membrane, base flashing, roof insulation, fasteners,365
cover boards, substrate boards, vapor retarders, roof366
pavers, and walkway products, for the following warranty367
period:368

369
Execution370

371
(A) Examination372

373
(1) Examine substrates, areas, and conditions, with Installer374
present, for compliance with requirements and other conditions375
affecting performance of the Work.376

377
(2) Verify that roof openings and penetrations are in place, curbs378
are set and braced, and roof-drain bodies are securely clamped in379
place.380

381
(3) Verify that wood blocking, curbs, and nailers are securely382
anchored to roof deck at penetrations and terminations and that nailers383
match thicknesses of insulation.384

385
(4) Verify that surface plane flatness and fastening of steel roof386
deck complies with requirements in Section 05310 “Steel Decking” .387

388
(5) Verify that minimum concrete drying period recommended by389
roofing system manufacturer has passed.390

391
(6) Verify that concrete substrate is visibly dry and free of moisture,392
and that minimum concrete internal relative humidity is not more than393
75 percent, or as recommended by roofing system manufacturer, when394
tested according to ASTM F 2170.395

396
(7) Test Frequency: One test probe per each 1,000 sq. ft. or397
portion thereof, of roof deck, with not less than three tests probes.398

399
(8) Submit test reports within 24 hours after performing tests.400

401
(9) Verify that concrete curing compounds that will impair adhesion402
of roofing components to roof deck have been removed.403
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404
(10) Proceed with installation only after unsatisfactory conditions405
have been corrected.406

407
(B) Preparation408

409
(1) Clean substrate of dust, debris, moisture, and other substances410
detrimental to roofing system installation according to roofing system411
manufacturer’s written instructions. Remove sharp projections.412

413
(2) Prevent materials from entering and clogging roof drains and414
conductors and from spilling or migrating onto surfaces of other415
construction. Remove roof-drain plugs when no work is taking place or416
when rain is forecast.417

418
(3) Perform fastener-pullout tests according to roof system419
manufacturer’s written instructions. Submit test result within 24 hours420
after performing tests.421

422
(4) Include manufacturer’s requirements for any revision to423
previously submitted fastener patterns required to achieve specified424
wind uplift requirements.425

426
(5) Install sound-absorbing insulation strips according to acoustical427
roof deck manufacturer’s written instructions.428

429
(C) Roofing Installation430

431
(1) Install roofing system according to roofing system432
manufacturer’s written instructions, FM Approvals’RoofNav assembly433
requirements, and FM Global Property Loss Prevention Data Sheet 1-434
29.435

436
(2) Complete terminations and base flashings and provide437
temporary seals to prevent water from entering completed sections of438
roofing system at end of workday or when rain is forecast. Remove439
and discard temporary seals before beginning Work on adjoining440
roofing.441

442
(3) Coordinate installation and transition of roofing system443
component serving as an air barrier.444

445
(D) Substrate Board Installation446
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(1) Install substrate board with long joints in continuous straight447
lines, with end joints staggered not less than 24 inches in adjacent448
rows.449

(2) At steel roof decks, install substrate board at right angle to flutes450
of deck.451

(a) Locate end joints over crests of steel roof deck.452

(b) Tightly butt substrate boards together. Cut substrate453
board to fit tight around penetrations and projections, and to fit454
tight to intersecting sloping roof decks.455

(c) Fasten substrate board to top flanges of steel deck456
according to recommendations in FM Approvals’RoofNav457
assembly requirements and FM Global Property Loss458
Prevention Data Sheet 1-29 for specified Windstorm Resistance459
Classification.460

(d) Fasten substrate board to top flanges of steel deck to461
resist uplift pressure at corners, perimeter, and field or roof462
according to roofing system manufacturers’written instructions.463

(e) Loosely lay substrate board over roof deck.464
465

(E) Vapor Retarder Installation466
467

(1) Polyethylene Film: Loosely lay polyethylene-film vapor retarder468
in a single layer over area to receive vapor retarder, side and end469
lapping each sheet a minimum of 2 and 6 inches, respectively.470

(2) Extend vertically up parapet walls and projections to a minimum471
height equal to height of insulation and cover board.472

473
(3) Continuously seal side and end laps with adhesive.474

(4) Self-Adhering Sheet Vapor Retarder: Prime substrate if475
required by manufacturer. Install self-adhering sheet vapor retarder476
over area to receive vapor retarder, side and end lapping each sheet a477
minimum of 3-1/2 and 6 inches, respectively.478

(5) Completely seal vapor retarder at terminations, obstructions,479
and penetrations to prevent air movement into roofing system.480

481
(F) Insulation Installation482

(1) Coordinate installing roofing system components so insulation is483
not exposed to precipitation or left exposed at end of workday.484

485
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(2) Comply with roofing system and roof insulation manufacturer’s486
written instruction for installing roof insulation.487

488
(3) Installation Over Metal Decking:489

490
(a) Install base layer of insulation with joints staggered not491
less than 24 inches in adjacent rows, end joints staggered not492
less than 12 inches, and with long joints continuous at right493
angle to flutes of decking.494

495
(b) Locate end joints over crests of decking.496

497
(c) Where installing composite and non-composite insulation498
in two or more layers, install non-composite board insulation for499
bottom layer and intermediate layers, if applicable, and install500
composite board insulation for top layer.501

502
(d) Trim insulation neatly to fit around penetrations and503
projections, and to fit tight to intersecting sloping roof decks.504

505
(e) Make joints between adjacent insulation boards not more506
than ¼ inch in width.507

508
(f) Trim insulation so that water flow is unrestricted.509

510
(g) Fill gaps exceeding ¼ inch with insulation.511

512
(h) Cut and fit insulation within ¼ inch of nailers, projections,513
and penetrations.514

515
(i) Mechanically attach base layer of insulation and516
substrate board using mechanical fasteners specifically517
designed and sized for fastening specified boar-type roof518
insulation to metal decks.519

520
(j) Install upper layers of insulation and tapered insulation521
with joints of each layer offset not less than 12 inches from522
previous layer of insulation.523

524
(k) Staggered end joints within each layer not less than 24525
inches in adjacent rows.526

527
(l) Install with long joints continuous and with end joints528
staggered not less than 12 inches in adjacent rows.529

530
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(m) Trim insulation neatly to fit around penetrations and531
projections, and to fit tight to intersecting sloping roof decks.532

533
(n) Make joints between adjacent insulation boards not more534
than ¼ inch in width.535

536
(o) At internal roof drains, slop insulation to create a square537
drain sump with each side equal to the diameter to the drain538
bowl plus 24 inches.539

540
(p) Trim insulation so that water flow is unrestricted.541

542
(q) Fill gaps exceeding ¼ inch with insulation.543

544
(r) Cut and fit insulation within ¼ inch of nailers, projections,545
and penetrations.546

547
(s) Adhere each layer of insulation to substrate using548
adhesive according to FM Approvals’RoofNav assembly549
requirements and FM Global Property Loss Prevention Data550
Sheet 1-29 for specified Windstorm Resistance Classification,551
as follows:552

553
i. Set each layer of insulation in a solid mopping of hot554
roofing asphalt, applied within plus or minus 25 deg F of555
equiviscous temperature.556

557
ii. (Set each layer of insulation in ribbons of bead-558
applied insulation adhesive, firmly pressing and559
maintaining insulation in place.560

561
iii. Set each layer of insulation in a uniform coverage of562

full-spread insulation adhesive, firmly pressing and563
maintaining insulation in place.564

565
(t) Installation Over Concrete Deck:566

567
i. Install base layer of insulation with joints staggered568
not less than 24 inches in adjacent rows and end joints569
staggered not less than 12 inches in adjacent rows.570

571
ii. Where installing composite and non-composite572
insulation in two or more layers, install non-composite573
board insulation for bottom layer and intermediate layers,574
if applicable, and install composite board insulation for575
top layer.576
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577
iii. Trim insulation neatly to fit around penetrations and578
projections, and to fit tight to intersecting sloping roof579
decks.580

581
iv. Make joints between adjacent insulation boards not582
more than ¼ inch in width.583

584
v. At internal roof drains, slope insulation to create a585
square drain sump with each side equal to the diameter586
of the drain bowl plus 24 inches.587

588
vi. Trim installation so that water flow is unrestricted.589

590
vii. Fill gaps exceeding ¼ inch with insulation.591

592
viii. Cut and fit insulation within ¼ inch of nailers,593

projections, and penetrations.594
595

ix. Adhere base layer of insulation to vapor retarder596
according to FM Approvals’RoofNav assembly597
requirements and FM Global Property Loss Prevention598
Data Sheet 1-29 for specified Windstorm Resistance599
Classification, as follows:600

(a) Set each layer of insulation in a uniform601
coverage of full-spread insulation adhesive, firmly602
pressing and maintaining insulation in place.603

(b) Install upper layers of insulation and tapered604
insulation with joints of each layer offset not less605
than 12 inches from previous layer of insulation.606

(c) Staggered end joints within each layer not less607
than 24 inches in adjacent rows.608

609
(d) Install with long joint continuous and with end610
joints staggered not less than 12 inches in adjacent611
rows.612

613
(e) Trim insulation neatly to fit around penetrations614
and projections, and to fit tight to intersecting615
sloping roof decks.616

617
(f) Make joints between adjacent insulation618
boards not more than ¼ inch in width.619
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620
(g) At internal roof drains, slope insulation boards621
not more than ¼ inch in width.622

623
(h) Fill gaps exceeding 1/4 inch with insulation.624

625
(i) Cut and fit insulation within ¼ inch of nailers,626
projections, and penetrations.627

628
(j) Adhere each layer if insulation to substrate629
using adhesive according the FM Approvals’630
RoofNav assembly requirements and FM Global631
Property Loss Prevention Data Sheet 1-29 for632
specified Windstorm Resistance Classification, as633
follows:634

635
i. Set each layer of insulation in a uniform636
coverage of full-spread insulation adhesive,637
firmly pressing and maintaining insulation in638
place.639

640
(G) Installation of Cover Board641

642
(1) Install cover boards over insulation with long joints in continuous643
straight lines with end joints staggered between rows. Offset joints of644
insulation below a minimum of 6 inches in each direction.645

646
(2) Trim cover board neatly to fit around penetrations and647
projections, and to fit tight to intersecting sloping roof decks.648

649
(3) At internal roof drains, conform to slope of drain sump.650

651
(a) Trim cover board so that water flow is unrestricted.652

653
(b) Cut and fit cover board tight to nailers, projections, and654

penetrations.655
656

(c) Adhere cover board to substrate using adhesive according657
to FM Approvals’RoofNav assembly requirements and FM658
Global Property Loss Prevention Data Sheet 1-29 for specified659
Windstorm Resistance Classification.660

661
(d) Install slip sheet over cover board and beneath roof662
membrane.663

664
(H) Self-Adhered Roofing Installation665
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666
(1) Adhere roof membrane over area to receive roofing according to667
roofing system manufacturer’s written instructions.668

669
(2) Unroll roof membrane and allow to relax before installing.670

671
(3) Start installation of roofing in presence of roofing system672
manufacturer’s technical personnel.673

674
(4) Accurately align roof membrane, and maintain uniform side and675
end laps of minimum dimensions required by manufacturer. Stagger676
end laps.677

678
(5) Fold roof membrane to expose half of sheet width’s bottom679
surface.680

681
(6) Remove release liner on exposed half of sheet.682

683
(7) Roll roof membrane over substrate while avoiding wrinkles.684

685
(8) Fold remaining half of roof membrane to expose bottom surface.686

687
(9) Remove release liner on exposed half of sheet.688

689
(10) Roll roof membrane over substrate while avoiding wrinkles.690

691
(11) In addition to adhering, mechanically fasten roof membrane692
securely at terminations, penetrations, and perimeter of roofing.693

694
(12) Apply roof membrane with side laps shingled with slope of roof695
deck where possible.696

697
(13) Seams: Clean seam areas, overlap roof membrane, and hot-air698
weld side and end laps of roof membrane and sheet flashings, to699
ensure a watertight seam installation.700

701
(14) Test lap edges with probe to verify seam weld continuity.702

703
(15) Apply lap sealant to seal cut edges of roof membrane and704
flashing sheet.705

706
(16) Verify field strength of seams a minimum of twice daily, and707
repair seam sample areas.708

709
(17) Repair tears, voids, and lapped seams in roof membrane that do710
not comply with requirements.711
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712
(18) Spread sealant bed over deck drain flange at roof drains, and713
securely seal roof membrane in place with clamping ring.714

715
(I) Base Flashing Installation716

717
(1) Install sheet flashings and preformed flashing accessories, and718
adhere to substrates according to roofing system manufacturer’s719
written instruction.720

721
(2) Apply bonding adhesive to substrate and underside of sheet722
flashing at required rate, and allow to partially dry. Do not apply to723
seam area of flashing.724

725
(3) Flash penetrations and field-formed inside and outside corners726
with cured or uncured sheet flashing.727

728
(4) Clean seam areas, overlap, and firmly roll sheet flashings into729
the adhesive. Hot-air weld side and end laps to ensure a watertight730
seam installation.731

732
(5) Terminate and seal top of sheet flashings and mechanically733
anchor to substrate through termination bars.734

735
(6) Follow and adhere to manufacturer’s installation requirements at736
roof/wall installation. No seams or exposed fasteners.737

738
(J) Walkway Installation739

740
(1) Roof Paver Walkways: Install walkway roof pavers according to741
manufacturer’s written instructions.742

743
(2) Install roof paver walkways at the following locations:744

745
(a) Perimeter of each rooftop unit.746

747
(b) Between each rooftop unit location, creating a continuous748
path connecting rooftop unit locations.749

750
(c) Between each roof hatch and each roof top unit location751
or path connecting rooftop unit locations.752

753
(d) Top and bottom of each roof access ladder.754

755
(e) Between each roof access ladder and each rooftop unit756
location or path connection rooftop unit locations.757
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758
(f) Locations indicated on Drawings.759

760
(g) As required by roof membrane manufacturer’s warranty761
requirements.762

763
(h) Provide 3 inches of space between adjacent roof pavers.764

765
(K) Field Quality Control766

767
(1) Testing Agency: Engage a qualified testing agency to perform768
tests and to inspect substrate conditions, surface preparation, roof769
membrane application, sheet flashings, protection, and drainage770
components and furnish reports to Architect.771

772
(2) Perform the following tests:773

774
(a) Flood Testing: Floor Test each roof area for leaks,775
according to recommendations in ASTM D 5957, after776
completing roofing and flashing but before overlying777
construction is placed. Install temporary containment778
assemblies, plug or dam drains, and flood with potable water.779

780
(b) Perform tests before overlying construction is placed.781

782
(c) Flood to an average depth of 2-1/2 inches with a783
minimum depth of 1 inch and not exceeding a depth of 4 inches.784
Maintain 2 inches of clearance from top of base flashing.785

786
(d) Flood each area for 48 hours.787

788
(e) After flood testing, repair leaks, repeat flood tests, and789
make further repairs until roofing and flashing installation are790
watertight.791

792
(f) Cost of retesting is Contractor’s responsibility.793

794
(g) Testing agency shall prepare survey report indicating795
locations of initial leaks, if any, and final survey report.796

797
(h) Contractor shall adequately protect building from any798
water infiltration during any flood testing.799

800
(i) Final Roof Inspection: Arrange for roofing system801
manufacturer’s technical personnel to inspect roofing installation802
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on completion, in presence of Contracting Officer, and to803
prepare inspection report.804

805
(j) Repair or remove and replace components of roofing806
system where inspections indicate that they do not comply with807
specified requirements.808

809
(k) Additional testing and inspecting, at Contractor’s810
expense, will be performed to determine if replaced or additional811
work complies with specified requirements.812

813
(L) Protecting and Cleaning814

815
(1) Protect roofing system from damage and wear during remainder816
of construction period. When remaining construction does not affect or817
endanger roofing system, inspect roofing system for deterioration and818
damage, describing its nature and extent in a written report, with819
copies to Architect and Owner.820

821
(2) Correct deficiencies in or remove roofing system that does not822
comply with requirements, repair substrates, and repair or reinstall823
roofing system to a condition free of damage and deterioration at time824
of Substantial Completion and according to warranty requirements.825

826
(3) Clean overspray and spillage from adjacent construction using827
cleaning agents and procedures recommended by manufacturer of828
affected construction.829

830
(M) Roofing Installer’s Warranty:831

832
Provide per Sample below:833
WHEREAS _________________________ of ___________________,834
herein called the “Roofing Installer,” has performed roofing and835
associated work (“work” ) on the following project:836

837
1. Owner:838

839
2. Address:840

841
3. Building Name/Type:842

843
4. Address:844

845
5. Area of Work:846

847
6. Acceptance Date:848
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849
7. Warranty Period:850

851
8. Expiration Date:852

853
(1) AND WHEREAS Roofing Installer has contracted (either directly854
with Owner or indirectly as a subcontractor) to warrant said work855
against leaks and faulty or defective materials and workmanship for856
designated Warranty Period.857

858
(2) NOW THEREFORE Roofing Installer hereby warrants, subject859
to terms and conditions herein set forth, that during Warranty Period860
Roofing Installer will, at Roofing Installer’s own cost and expense,861
make or cause to be made such repairs to or replacements of said862
work as are necessary to correct faulty and defective work and as are863
necessary to maintain said work in a watertight condition.864

865
(3) This Warranty is made subject to the following terms and866
conditions:867

868
i. Specifically excluded from this Warranty are damages to869
work and other parts of the building, and to building contents,870
cause by:871

872
a. Lightning;873

874
b. Fire;875

876
c. Failure of roofing system substrate, including877

cracking, settlement, excessive deflection,878
deterioration, and decomposition.879

880
d. Faulty construction of parapet walls, copings,881

chimneys, skylights, vents, equipment supports, and882
other edge conditions and penetration of the work;883

884
e. Vapor condensation on bottom of roofing; and885

886
f. Activity on roofing by others, including construction887

contractors, maintenance personnel, other person,888
and animals, whether authorized or unauthorized by889
Owner.890

891
ii. When work has been damaged by any of foregoing892
causes, Warranty shall be null and void until such damage has893
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been repaired by Roofing Installer and until cost and expense894
thereof have been paid by responsible party so designated.895

896
iii. Roofing Installer is responsible for damage to work897
covered by this Warranty but is not liable for consequential898
damages to building or building contents resulting from leaks or899
faults or defects of work.900

901
iv. During Warranty Period, if Owner allow alteration of work902
by anyone other than Roofing Installer, including cutting,903
patching, and maintenance in connection with penetration,904
attachment of other work, and positioning of anything on roof,905
this Warranty shall become null and void an date of said906
alterations, but only to the extent said alterations affect work907
covered by this Warranty. If Owner engages Roofing Installer908
to perform said alterations, Warranty shall not become null and909
void unless Roofing Installer, before starting said work, shall910
have notified Owner in writing, showing reasonable cause for911
claim, that said alterations would likely damage or deteriorate912
work, thereby reasonably justifying a limitation or termination of913
this Warranty.914

915
(4) During Warranty Period, if original use of roof is changed and it916
becomes use for, but was not originally specified for, a promenade,917
work deck, spray-cooled surface, flooded basin, or other use or service918
more severe than originally specified, this warranty shall become null919
and void on date of said change, but only to the extent said change920
affects work covered by this Warranty.921

922
(5) Owner shall promptly notify Roofing Installer of observed,923
known, or suspected leaks, defects, or deterioration and shall afford924
reasonable opportunity for Roofing Installer to inspect work and to925
examine evidence of such leaks, defects, or deterioration.926

927
(6) This Warranty is recognized to be the only warranty of Roofing928
Installer on said work and shall not operate to restrict or cut off Owner929
from other remedies and resources lawfully available to Owner in930
cases of roofing failure. Specifically, this Warranty shall not operate to931
relieve Roofing Installer of responsibility for performance of work932
according to requirements of the Contract Documents, regardless of933
whether Contract was a contract directly with Owner or a subcontract934
with Owner’s General Contractor.935

936
(7) IN WITNESS THEREOF, this instrument has been duly937
executed this ________ day of _______________, ______________.938

939
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1. Authorized Signature: ________________________940
941

2. Name: ____________________________________942
943

3. Title: _____________________________________944
945

658.04 Measurement. The Engineer will measure items in this section in Square946
Feet or per Each in accordance with the contract documents.947

948
665588..05 Payment. The Engineer will pay for the accepted pay items listed below at949
the contract price per pay unit, as shown in the proposal schedule. Payment will be full950
compensation for the work prescribed in this section and the contract documents.951

952
The Engineer will pay for each of the following pay items when included953

in the proposal schedule:954
955

Pay Item Pay Unit956
957

Thermoplastic Polyolefin Roofing Square Feet958
959

Cover Board, ½” thick Square Feet960
961

Vapor Barrier Square Feet962
963

Rigid Insulation Square Feet964
965

VTR Flashing, 2” Each966
967
968
969

END OF SECTION 658970
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Make the following Section a part of the Standard Specifications:

SECTION 660 – GENERAL MECHANICAL REQUIREMENTS

660.01 Description.

This section includes the general mechanical requirements.

660.02 Materials. None

660.03 Construction.

1) General Requirements.

(A) These general mechanical requirements apply to all sections of
plumbing, HVAC, controls and fire sprinkler sections of this project
specifications, unless specified otherwise in the individual sections.

(B) "Provide" shall mean "furnish and install" when used herein.
Connect building systems to exterior utility systems at five (5) feet beyond
the building line and as shown on the drawings.

2) 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 Engineer 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 as
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. Extra payments will not 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, support
structure, details, appurtenances and devices incidental to or necessary



HWY-L01-22
660-2a 5/23/24

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.

(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 GENERAL PROVISIONS.
“Equal” products are acceptable in lieu of those specified hereinafter by
specific manufacturer and model number.

(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 and defects, in conformance with the Contract
Documents for a guarantee period of one (1) year, commencing after thirty
(30) consecutive days of trouble-free operation after the Project
Acceptance Date or the equipment acceptance date, if earlier than the
Project Acceptance Date, against all defects in material and workmanship.

(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
Engineer.

(I) 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 and accessories.

(J) The Contractor shall give the Engineer timely notice of its readiness
for testing any work, including the data arranged so the Engineer may
observe such 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 completed and accepted.
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(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 Engineer that
is referred to.

(5) 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
Engineer. Damaged or defective items, in the opinion of the
Engineer, shall be replaced at no cost to the State.

(L) The Engineer shall have the right to accept or reject materials,
equipment and/or workmanship and determine when the Contractor has
complied with the contract documents.

3) 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, fixtures, 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
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conditions, to verify all dimensions in the field, and to advise the Engineer
of any discrepancy before performing any work.

4) Submittals.

(A) Submit in accordance with Division 100 - GENERAL PROVISIONS.

(B) Within thirty (30) calendar days after award of contract and before
installation of any materials or equipment is begun, Contractor shall
submit to the Engineer for approval a complete list of materials and
equipment together with names and addresses of manufacturers, catalog
numbers, and trade names; and annotated descriptive data showing the
specific model, type, and size of each item the Contractor proposes to
furnish. 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.

(C) Approval of materials will be based on manufacturer’s published
rating. Any materials and equipment which are not in accordance with
these specifications may be rejected.

(D) Prior to start of any field work, required copies of to scale shop
drawings of equipment, fixtures, ductwork, piping and controls shall be
submitted for review. No work shall be started without approval from the
Engineer. 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 or fixture
furnished. The shop drawings shall be fully dimensioned to show that the
equipment and connections fit the space provided.

(1) Contractor shall check the submittals and shop drawings and
certify that they are correct and in compliance with the contract
drawings and specifications.

(2) Review of shop drawings 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 are
minimum and the State retains the right to judge the equality of any
variation.
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(E) Submit eight (8) copies of each submittal required for approval.

(F) Substitution Requests: Substituted material or equipment may be
used if qualified by written permission from the Engineer.

(G) Shop Drawings: Submit prints of dimensioned shop drawings,
indicating equipment layout, piping, hangers, equipment bases, support
details, wiring diagrams for control and interlock, 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. Approval of shop
drawings does not relieve the Contractor from responsibility of a complete
installation or proper performance. Work shall not commence until shop
drawings are approved by the Engineer.

(1) The Contractor shall review, stamp with his approval, and
submit all shop drawings required by the Contract documents or
subsequently by the State.

(2) At the time of submission, the Contractor shall inform the
Engineer in writing of any deviation in the shop drawings from the
requirements of the Contract Documents.

(3) 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.

(4) Drawings shall verify and indicate piping locations and inverts.

(H) Product Data:

(1) Product data of equipment, fixtures and trim showing
manufacturer’s name, trade name, catalog model or number, project
specification and paragraph reference, material specifications,
performance data, certified dimensions, motor sizes and if
applicable, sound power levels by octave bands.

(2) Contractor shall clearly indicate (highlight, arrow, etc.) on
product data submittals the project related information and delete (X
or cross-out) the non-applicable information.
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(I) Schedule: Submit schedules of mechanical equipment which
include a complete list of materials and equipment together with names
and addresses of manufacturers, catalog numbers, and trade names.

(J) Certified Test Reports: Before delivery of materials and equipment,
certified copies of all test reports, specified in the individual sections shall
be submitted for approval.

(K) Certificates of Conformance or Compliance:

(1) Manufacturers Certification: Submit certification from the
manufacturer attesting that the 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, and dated and signed by an authorized officer of the
manufacturer. 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.

(2) Contractor’s Warranty: Submit certificate of Warranty as
detailed in “Warranty and Certificate” paragraph in this section.

(3) Standards Compliance: When materials or equipment must
conform to the standards of organizations such as the International
Association of Plumbing and Mechanical Officials (IAPMO), proof of
such conformance shall be submitted to the Engineer for approval.

(L) Operating and Maintenance Instructions: Prior to final inspection,
submit bound copies of the Operating and Maintenance Instructions on all
equipment and the system as a whole and as required by the individual
technical sections.

5) Field Posted As-Built Drawings.

(A) Maintain and submit for all work as specified in Division 100 -
GENERAL PROVISIONS.

(B) Record changes from the contract drawings of all concealed piping.
Show exact locations and sizes, as actually installed, of mechanical
equipment, fixtures, piping, isolating valves and items requiring
maintenance or inspection. Dimension underground piping from a visible
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point on structure. Keep at the job site a complete, accurate record of all
approved deviations from the contract drawings, shop drawings and
specifications. Keep these changes on reproducible prints of the drawings
affected and submit to the Engineer at the completion of the project.

6) Laws, Regulations and Code.

The following shall govern where applicable; the Uniform Plumbing Code –
2018 as adopted by the City and County of Honolulu, the International
Building Code –2018 as adopted by the City and County of Honolulu, the
Wastewater Division of the City and County of Honolulu, State of Hawaii
Department of Health Regulations, OSHA Rules and Regulations and all
other codes and standards referenced in these specifications. Where
requirements differ in these codes and standards, the more stringent shall
apply.

7) 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.

8) Manufacturer’s Recommendations.

(A) Equipment installed under this division of the specifications shall be
installed in accordance with all 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 Engineer, prior to installation. Installation of the item
will not be allowed to proceed until the recommendations are received.
Failure to furnish these recommendations may be cause for rejection of
the equipment.

(B) Certain specified construction and details may not be regularly
included in the manufacturer’s catalogued product. In such instances, the
Contractor shall provide the material or equipment complete as specified.

9) Operating and Maintenance Instructions.

(A) Bound Instructions: Unless otherwise indicated, submit eight (8)
copies of an operation, maintenance, and troubleshooting manual for
each item of equipment and the system as a whole. Furnish the manual,
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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
representatives 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 manufacturers brochures are used, adequately indicate
(highlight, arrow, etc.) the project related information and delete (X or
cross-out) the non-applicable information. Flysheet shall be placed before
instructions covering each subject.

(B) The instruction sheets shall be approximately 8-1/2 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 piping and interceptor layout.

(2) Description of the function of each principle item of equipment;

(3) Shutdown instructions;

(4) Maintenance instructions;

(5) Manufacturer’s bulletins, cuts and descriptive data;

(6) Safety precautions, test procedures; performance data; and the
manual shall be complete in all respects for equipment, fixtures,
controls, accessories and associated appurtenances provided.

10)Substitution of Equipment or Material.

(A) Design is based on equipment, fixtures and material as described in
the drawings. The space available for some equipment installation is
limited. Any changes in equipment, fixtures, bases, piping, connections
or equipment specified and required by approved substitutions shall be
made by Contractor at no additional cost to the State. Contractor shall
ensure proper fit, clearances, operation and maintainability for any
equipment or material that is substituted for that indicated.
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11) Discrepancies.

(A) The drawings and specifications are intended to be cooperative. Any
materials, fixtures, equipment or system related to this division and
exhibited on the 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) Should any discrepancy or apparent difference occur between
drawings and specifications or should error occur in the work of others
affecting the work, the Contractor shall notify the Engineer at once. If the
Contractor proceeds with the work affected without instructions from the
Engineer. The contractor shall make good 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 Engineer.

12) Omissions.

It is the intent of the Project to provide a complete installation. Should there be
omissions, the Contractor shall call the attention of the Engineer to such omissions
so that the necessary corrections can be made.

13) Warranty and Certificate.

(A) The Contractor shall guarantee and certify in writing the following
items:

(1) All equipment and material furnished for a period of one (1) year
commencing after thirty (30) consecutive days of trouble-free
operation after the Project Acceptance Date or the equipment
acceptance date, if earlier than the Project Acceptance Date, against
all defects in material and workmanship. If any equipment, piping 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.

(2) All equipment, piping and materials to provide the results
specified or shown.



HWY-L01-22
660-10a 5/23/24

(3) All equipment and fixtures to be properly installed in strict
accordance with manufacturer’s recommendations.

(4) All piping to be drip free and properly installed to be free of
vibration, pounding or objectionable noise.

(B) The above Warranty shall not be interpreted as voiding, limiting or
reducing any equipment manufacturer’s warranty or any guarantee
permitted by law.

(C) The Engineer 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 that
the inspection or test was satisfactorily passed.

(D) The 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, fixtures, equipment or materials provided under this specification for
a period of one (1) year after the Project Acceptance Date.

(E) Terms of this Warranty are in addition to other Warranty provisions
of the specifications, and do not substitute for other more stringent terms,
if any.

14) Product, Delivery, Storage and Handling.

Furnish new equipment, materials, piping 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.

15) Inspection of Site.

This 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. If there are any questions or discrepancies in the design,
the Contractor shall bring it to the attention of the Engineer before submitting his
proposal.
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16) Continuity of Services, Phasing.

(A) Examine site and become familiar with existing local conditions
affecting work.

(B) Examine all Drawings and Specifications (i.e. work from other trades)
and become familiar with the types and systems of construction to be
used. Determine how such types and systems will affect the installation
of mechanical work.

(C) Investigate, determine and verify locations of any overhead utilities
on or near the site. Determine such locations in conjunction with all public
and private utility companies and with all authorities having jurisdiction.

17) Openings, Cutting and Repairing.

(A) The Mechanical Contractor shall cooperate with the work to be done
under other Sections of these specifications in providing information as to
work required to complete the project.

(B) Any drilling or cutting required for the performance of work under this
Section shall be the responsibility of this Contractor and the cost shall be
borne by him.

(C) Holes in Concrete: The Mechanical Contractor shall pay all costs for
cutting holes. All holes through existing concrete shall be either core
drilled or saw cut. All holes required shall have the approval of the
Engineer prior to cutting and drilling.

(D) It shall be the responsibility of this Contractor to ascertain that all
openings are properly located.

18) Materials and Equipment.

(A) As specified in all plumbing, HVAC, controls and fire sprinkler
sections.

(B) Materials, fixtures and equipment shall be cataloged products of
manufacturers regularly engaged in production of such materials, fixtures
or equipment and shall be manufacturer’s latest design that complies with
the specification requirements. Materials, fixtures and equipment shall
duplicate items that have been in satisfactory commercial or industrial use
at least two (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
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specified. Each item of equipment shall have the manufacturer’s
nameplate. Name of the distributing agent will not be 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 pre-bid approval.

(D) The Contractor shall provide all necessary options and accessories
to comply with the applicable equipment specification requirements.
Installation of options and accessories shall be in accordance with the
manufacturer’s requirements. The complete assembly shall be warranted
by the respective manufacturer.

19) 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, unless specified otherwise, to carry
the equipment designation as shown on drawings. Except as otherwise
specified, nameplate lettering shall be stamped in upper case.
Nameplates shall be fastened by means of corrosion resisting metal
screws, rivets or minimum 14-gage wire.

20)Tools and Supplies.

(A) Special tools and supplies shall be provided 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.

21)Substitutions.

(A) Specific product listings in these specifications shall not preclude
alternative product selections of equivalent or superior quality. Contractor
may make reasonable substitutions after the bid, provided that these are
submitted to the Engineer for acceptance in accordance with GENERAL
PROVISIONS. The Contractor shall be responsible for design changes
to accommodate the substituted product, at no additional cost to the State.



HWY-L01-22
660-13a 5/23/24

(B) In addition to submittal requirements required in other sections of this
specification, all mechanical substitution requests must be attached with
the following minimum documents in order for the item to be considered:

(1) A list of all deviant features of the substitution item compared
with the specified item. If any deviations are found that are not
specifically noted, it will be rejected. If any deviations are found after
construction is ongoing or completed, the contractor shall replace it
with a new installation that meets the specifications.

(2) A certified letter signed by the manufacturer or their authorized
representative on letterhead that if approved, will accept
responsibility for all re-design, construction changes and associated
costs to accommodate their product as approved by the Engineer.
If a Contractor decides to use the substituted product, he shall also
co-sign the letter. The letter shall also unconditionally absolve the
Design Engineer and the State of any responsibility for problems
related to the substitution.

(3) Complete dimensioned drawings that clearly indicate that the
substituted item will fit within the space, that all utility connections are
compatible with the existing facility and indicate any design changes
required to properly operate and maintain the item. Drawings shall
include complete design of the electrical system, controls,
compressed air, sound generation, corrosion protection and physical
size. These drawings shall be signed by the Manufacturer as correct
and accurate and shall also be co-signed by the Contractor if he
decides to use the product.

(4) Manufacturer qualifications for any group of products will not be
accepted. Each item shall be considered individually and shall be
itemized.

(5) It shall be understood that the drawings and specification only
indicate the specified product. It does not in any way represent that
another product will fit, operate and function properly in the same
application.

(6) The Contractor shall be responsible for any effort regarding
modification and re-processing of the building permit if the
substitution changes any design aspect of the project.

(7) The Contractor agrees that the substitution of any item absolves
the Engineer of design responsibility for any issues related to that
item.
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22) Installation and Workmanship.

(A) Provide competent and qualified manufacturer’s factory trained and
certified field service personnel on-site to be responsible for execution of
all diagnostic testing in accordance with equipment manufacturer’s
installation and start-up certification requirements and warranty terms and
conditions. Perform work using skilled personnel skilled in the appropriate
trades and provide adequate supervision and management of the work.

(B) All workmanship shall be of the highest standard. The piping
systems shall be laid out to insure a neat, systematic and orderly
arrangement of all work. Vertical piping lines shall be plumb and lines that
are grouped shall be parallel and as direct as possible. Exposed pipe
where indicated, shall be run parallel with walls.

23) Verification of Dimensions.

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 and piping into the available space. Should field
measurements show conditions that require relocation of any work, such
conditions shall be reported to the Engineer in advance of installation, and the work
shall proceed in accordance with his decisions.

24) Protection of Work in Progress.

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 Engineer by, and at the expense of the Contractor.

25) Local Technical Support.

(A) Provide manufacturers field service personnel on-site to be
responsible for execution of all diagnostic testing in accordance with
equipment manufacturers installation and startup certification
requirements and warranty terms and conditions.

(B) The Contractor shall provide certified manufacturers representatives
and/or service technicians for any field modification to equipment. The
Contractor shall ensure that any modifications to equipment will not
invalidate manufacturers warranties.
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(C) The mechanical equipment supplier shall have a Hawaii office within
500 miles of the project site, staffed with factory trained Engineers fully
capable of providing instruction, routine maintenance and emergency
maintenance service on all system components.

(D) The control system supplier shall have a Hawaii office within 500
miles of the project site, staffed with factory trained Engineers fully
capable of providing instruction, routine maintenance and emergency
maintenance service on all system components.

26) Cutting and Patching.

The Contractor shall arrange for all cutting, fitting and patching necessary to
accommodate the plumbing work as the job progresses and such cutting and
patching shall be done by that trade experienced in the particular type of work
required.

27) Piping Identification.

(A) Identification of all new pipe lines shall be by means of colored,
waterproof, all temperature, self-adhering labels and directional arrow.

(B) 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.

(C) 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.

(D) All new valves shall be tagged and the tag information filled out on a
“Valve Tag Log.” An example of the log is given at the end of this
specification section.

28) Equipment Identification.

Identify all equipment with symbol and service conforming to that indicated on the
drawings. Identification shall be on 1-1/4 inch by 3 inch laminated plastic
nameplates securely fastened to the equipment. Leave manufacturer’s nameplate
clean, legible, and unpainted.
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29) Coordination of Work as Specified in other Sections.

The Mechanical Contractor is responsible for coordination with the General
Contractor to assure proper layout, size, and location of mechanical equipment.
Mechanical Contractor shall ensure that power and control wiring are provided and
installed.

30) Inspections.

(A) All work and materials are subject to field observation at any and all
times by the Engineer.

(B) Contractor shall notify the Engineer a minimum of two days prior to
testing any piping which must be witnessed and approved before they are
covered up or enclosed. Should the Contractor fail to notify the Engineer
at the times prescribed, it shall then be the Contractor’s responsibility to
make accessible any concealed lines, or demonstrate the acceptability of
any part of the system. Any extra cost caused by the removal of such
work shall be borne by the Contractor.

(C) If observer finds any material or work not conforming to these
Specifications, Contractor within three days of being notified shall remove
said materials from the premises and replace with approved material, at
no cost to the State.

31) Operational Acceptance Test.

The Mechanical Contractor shall perform all tests of the installed work and shall
provide all services, labor, equipment, materials and instruments needed for the
tests. During pressure tests all items in the system to be tested, not designed for
test pressures, shall be removed or isolated from the system and shall be
reconnected or unblocked after tests are completed. Should operating tests
require the presence of manufacturers’representatives, the Mechanical Contractor
shall cooperate with them and shall place at their disposal all assistance, materials
and services required to perform such test. The Mechanical Contractor shall certify
in writing that all work has passed all required tests and shall complete the attached
Operational Performance Tests form.

32) Posted Operated Instruction.

Furnish approved operating instructions for each principal item of equipment for
the use of the operation and maintenance personnel. Operating instruction shall
be printed or engraved and shall be framed under glass or in approved laminated
plastic and posted where directed by the Engineer. Operating instructions shall be
attached to or posted adjacent to each principal item of equipment including start
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up, procedure in the event of equipment failure and other items of instruction as
recommended by the manufacturer of each item of equipment. Operating
instructions shall be secured to prevent easy removal or peeling.

33) Instruction to Personnel.

(A) The Contractor shall provide the services of competent instructors
who will give full instruction to the designated personnel in the adjustment,
operation and maintenance, including pertinent safety requirements, of
the equipment or system specified. Each instructor shall be thoroughly
familiar with all parts of the installation and shall be trained in operating
theory as well as practical operation and maintenance work. Instruction
shall be given during the first regular work week after the equipment or
system has been accepted and turned over to the State for regular
operation. The number of man-days (8 hours) of instruction furnished
shall be as specified in other sections. When more than 4 man-days of
instruction are specified, approximately half of the time shall be used for
classroom instruction.

(B) All other time shall be used for instruction with the equipment or
system. When significant changes or modifications in the equipment or
systems are made under the term of the contract, additional instruction
shall be provided to acquaint the operating personnel with the changes or
modifications.

34) Safety Requirements.

Belts, pulleys, 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 herein. Items such as catwalks,
ladders and guardrails shall be provided where required for safe operation and
maintenance of equipment. Debris shall not be allowed to accumulate as a result
of this work. Upon completion of this work, remove all debris and excess materials,
tools, etc. resulting from this work from the jobsite and leave the location of this
work broom-clean in a manner acceptable to the Engineer.

35)Final Inspection.

Final inspection shall be requested by the Mechanical Contractor only after
submittal of all required certificates. No final inspection will be made until all
moving parts of equipment are properly guarded, all controls and safety devices
tested and operative, all painting required done and the site cleaned up.
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36) Warranty.

The Mechanical Contractor shall Warranty the installation for a period of one year
after 30 consecutive days of trouble-free operation after the date of acceptance of
the project by the State against any defects due to faulty materials, equipment,
workmanship or installation. Upon notice of defect, the Mechanical Contractor
shall correct; replace defective item at no additional cost to the State.

37) One-Year Warranty and Maintenance Service Contract.

(A) In addition to the Warranty on materials and workmanship, the
Installer shall submit seven (7) copies of the Maintenance Service
Contract, countersigned by the Contractor, that will validate the Warranty.

(B) The Warranty and maintenance service shall extend for a period of
one year after 30 consecutive days of trouble-free operation after the
Project Acceptance Date, or the Air Conditioning 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 subsection 37 F. Maintenance Schedule,
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. This maintenance period and the Warranty period shall
run concurrently (same start and end dates). However, should contractor
default on maintenance service contract and need to restart. The
warranty period shall be extended to match the maintenance service
contract. Maintenance of equipment shall start within one (1) month of
equipment start-up and continue until end of one (1) year maintenance
service contract period. Trouble-free operation is defined as a non-
disabling condition or a non-recurring failure or disruption and the
following:

(1) The system shall be free of all discrepancies, contamination
and debris which requires correction in excess to those described for
the monthly service which is included in the Schedule of
Maintenance.

(2) The system is maintaining operational conditions and other
parameter as measured during acceptance tests.

(C) The Installer shall include a listing of the following items along with
the Maintenance Service Contract:

(1) Names of the servicing contractor.

(2) Air conditioning system acceptance date.
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(3) Service contract expiration date.

(4) Service 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 number(s) and manufacturer’s name(s).

(D) Maintenance service contractor shall have a local office, staffed with
competent and qualified manufacturer’s factory trained and certified field
service personnel and stocked with full inventory of replacement repair
parts, to perform specified service and maintenance tasks on all
equipment in accordance with the One-Year Maintenance Service
Contract and terms and conditions of all equipment manufacturer’s
warranties and recommendations. Field service personnel shall be fully
capable of providing technical assistance instruction, routine maintenance
and emergency maintenance service on all system equipment
components.

(E) 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: Inspection Branch Engineer Files
2 copies: User Church Community
2 copies: User’s Facility Maintenance Agency
1 copy: Quality Control Branch

(F) Schedule of Maintenance Service: All service performed by the
Contractor shall include applicable items listed but shall not be limited to
the following maintenance task:

(1) Pumps (CHW)

(a) Quarterly Service (4 times per year):

(1) Lubricate and check pump and motor bearings for
abnormal temperature and unusual noise or vibration and
repair as needed.

(2) Check shaft seals for leaks. Adjust, tighten or replace
as required.

(3) Record motor voltage and amperage.
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(4) Log suction and discharge pressures

(5) Certify performance of quarterly service and correct
and report all discrepancies.

(b) Semi-Annual Service (2 times per year):

(1) Pull and clean strainer for all pumps. Remove and
clean strainer if excessive debris is noted.

(2) Check condition of insulation, re-insulate as
necessary.

(3) Clean and remove all dust and foreign matter. Clean
all rust spots and scratches and touch up paint with
matching color.

(4) Check motor coupling for alignment; mounting bolts
are secure.

(5) Certify performance of semi-annual service and
correct and report all discrepancies.

(2) Fan Coil Units

(a) Monthly Service

(1) Clean and clear all drip pans and flush all related
condensate drain lines with nitrogen. Install pan tablets if
necessary to control algae growth. (Note: Contractor may
be liable for water damage due to clogged drains.)

(2) Change all disposable air filters at least once a
month; use Farr 30/30 or equal.

(3) Lubricate and oil all fan and motor bearings.

(4) Check all drives for wear; adjust belt tension.
Replace belt as required.

(5) Operate equipment to check for proper operation,
unusual noise and vibration; adjust or repair all equipment
and controls as required; clean-up all equipment.
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(6) Check time clock for proper operation and time
settings.

(7) Certify performance of monthly services and that all
discrepancies are reported and corrected.

(b) Annual Service

(1) Lubricate and oil all fan and motor bearings.

(2) Check all drives for wear; adjust belt tension.
Replace all fan belts.

(3) Operate equipment to check for proper operation,
unusual noise and vibration; adjust or repair all equipment
and controls as required; clean-up all equipment.

(4) Check time clock for proper operation and time
settings.

(5) Check and clean all unit housing (inside and outside
and components), seal leaks and remove rust from
exterior components and touch-up paint.

(6) Chemically clean the evaporator coil free and clear of
debris, dirt and any biological growth.

(7) Certify performance of annual services and that all
discrepancies are reported and corrected.

(3) Exhaust Fans

(a) Quarterly Service

(1) Check motor-controlled and back-draft damper 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.
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(6) Replace air filters where installed; remove and wash
intake grille.

(7) Certify performance of quarterly fan maintenance
service and correct and report all discrepancies.

(b) 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 semi-annual fan maintenance
service and correct and report all discrepancies.

(2) Temperature Controls: Quarterly Service

(a) Check control devices for proper operation, sticking stems,
and calibration; repair/replace weak or broken springs and all
other parts.

(b) Check automatic dampers for tightness in closing, bent
blades and defective linkage; lubricate connections for free
movement and repair as required.

(c) Adjust thermostat to maintain 75 degree F room
temperature.

(d) Certify performance of quarterly maintenance service and
that all discrepancies are reported and corrected.

(3) Cleaning of Mechanical Equipment Rooms or Enclosures:
Monthly

(a) Vacuum or wipe clean all equipment surfaces and all
related appurtenance.

(b) Vacuum or sweep complete floor and platform areas. DO
NOT wet floor and platform area where there is no
waterproofing.

(c) Wet wash complete floor area with tap water where
allowed. Remove all used, deteriorated, replaced, discarded
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parts and related debris. The contractor will be responsible for
and will pay for any damage or problems related to water being
splashed onto electrical and mechanical equipment.

(d) Notify Facility Manger of any dangerous conditions,
improper storage of furniture, materials and supplies which
impacts your work within rooms and enclosures, including
vandalism.

(G) 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.

(H) Trouble Calls: Emergency service and repairs required between
regular service calls shall be rendered within 24 hours after the Contractor
is notified, non-work days excluded. The Contractor shall call DOE
Facilities Maintenance, phone number 831-6731, the next working day
after being notified of the problem and report the status of repairs.

(I) Maintenance Report/Checklist: The Contractor shall prepare and
maintain a maintenance service report / checklist which shall include the
following:

(1) Date maintenance service was performed.

(2) The name of the mechanic who performed said maintenance.

(3) The type and cost (labor, materials, parts and equipment) of
repair work performed on the unit, if any.

(4) Documents and other data pertaining to the maintenance
performed. It will be the responsibility of the Contractor to maintain
the report / checklist by recording the above noted data 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. Reports shall be certified by a
representative of the facility being served and shall be submitted to
Engineer monthly at the completion of the service / trouble call.

(J) Cleanup and Work Practices: 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.
The Contractor shall exercise caution during the progress of his
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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.

(K) All costs for periodic maintenance services and for emergency calls
shall be included in the lump sum bid price.

(L) The Maintenance Service Contract does not include repairs resulting
from vandalism, negligent use or misuse of equipment.

38)Operation and Maintenance Manual.

(A) Submit four (4) hard bound copies of the Operating and Maintenance
Manual on all equipment and the system as a whole. The manual shall
identify project name and number, contractor, consultant, date and all
equipment provided, It shall include the equipment manufacturer’s name,
model and serial number, tag no., capacity, quantity of units, their location
and area (room) served and shall each include the manufacturer’s
operation and maintenance manuals including control and field wiring
diagrams and source of service and replacement parts. When standard
manufactures’brochures are used, adequately indicate (highlight, arrow,
etc.) the project related information and delete (X or cross-out) the non-
applicable information.

(B) Distribution of submittal:

2 copies: User
2 copies: User’s Facility Maintenance Agency

39)Testing, Adjusting and Balancing.

(A) Test, adjust and balance each piece of equipment as required to
assure proper operation.

(B) Air Systems Testing and Balancing: Upon completion of the
installation and field testing, performance test and adjust the supply,
return, make-up, and exhaust air systems, and chilled and hot water heat
recovery systems to provide the air volume and water flow quantities
indicated. Accomplish all work in accordance with the agenda and
procedures specified and Associated Air Balance Council or the standards
of the National Environmental Balancing Bureau. Correct air and water
system performance deficiencies disclosed by the test before balancing
the systems.

(C) Agency Qualifications: The Contractor, as part of this contract, shall
obtain the services of a qualified testing organization to perform the testing
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and balancing work as herein specified. Prior to commencing work under
this section of the specifications, the testing organization shall have been
approved by the Engineer. The criteria for determining qualifications shall
be membership in the AABC, or certification by the NEBB.

(D) Adjust systems and components thereof that perform as required by
drawings and specifications. Instruments used for measurements shall
be accurate and calibrated within the last 6 months. Provide last date of
calibration.

(E) Submit testing and balancing reports for all mechanical systems in
accordance with section 660 – GENERAL MECHANICAL
REQUIREMENTS and this Section.

(F) Balancing: Duct systems shall be balanced as follows: System (or
air moving device) to not less than 90 percent of design CFM.

(G) System Test Report: The Contractor shall provide as part of the
submittal typewritten schedules of readings taken during the balancing
and testing operations indicating the required or specified reading, the first
reading taken, and final balanced reading in the certified report. The
certified report shall include for each air-handling system the data listed
below:

(1) For Each Pump, Exhaust Fan and Fan Coil Unit.
(a) Manufacturer and Model

(b) Motor H.P., Voltage, Cycles, Phase, and Full Load Amps.

(c) Running Load Amps

(d) CFM and RPM

(e) Air Conditioning Temperature –Supply and Return

(H) Control Settings: On-site settings for all automatic controls including
thermostats, safety controls, minimum damper settings, fire-safety
thermostats, pressure controls, temperature controls, and other similar
items shall be provided in the form of a type tabulated list indicating type
of control, location, setting, and function. Final settings shall be
permanently marked on devices.
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40)Calibration and Adjustments.

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.

41)Acceptance Procedure.

Upon completion of the calibration, Contractor shall start-up the air conditioning
system 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 Engineer shall be performed.
Provide operational acceptance tests. The tests shall be performed during a
normal day of operation after the air conditioning system has been completely
installed and made operable. Results of the tests shall be indicated on the
attached Operational Performance Test form and shall be part of the submittal for
the testing and balancing report.

660.04 Measurement. The Engineer will measure general mechanical
requirements in Lump Sum in accordance with the contract documents.

660.43 Payment.

The Engineer will pay for the accepted pay items listed below at the contract
price per pay unit, as shown in the proposal schedule. Payment will be full
compensation for the work prescribed in this section and the contract documents.

The Engineer will pay for each of the following pay items when included in the
proposal schedule:

Pay Item Pay Unit

General Mechanical __________________- Lump Sum

END OF SECTION 660
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Make the following Section a part of the Standard Specifications:1
2

"SECTION 661 – SHEET METAL FLASHING AND TRIM3
4

661.01 Description. This section describes the sheet metal flashing and5
trim work.6

7
(A) Provide all labor, materials and equipment necessary to8
fabricate and install flashing, and gutters, and other related work as9
shown on drawings and as specified herein.10

11
(B) Related Sections include the following:12

13
(1) Coordinate installation of sheet metal work with Section14
658 – THERMOPLASTIC POLYURETHANE ROOFING.15

16
(2) Sealants are specified under Section 663 -17
SEALANTS.18

19
661.02 Materials.20

21
(A) Flashing Associated with Metal Roofing. Provide materials22
which are compatible with the existing roofing.23

24
(B) Nails and Fasteners. Use stainless steel fasteners to fasten25
all metals.26

27
(C) Stainless Steel Wire Cloth Strainers. Maximum 1/2-inch28
mesh 0.063-inch diameter wire for downspout connector head29
covers at gutters, formed as shown, tight friction fit and removable.30

31
(D) Gutters, Leader, Flashing, etc. ASTM A167, 20-gauge min.,32
Type 304, stainless steel 2B Finish, fully annealed, dead-soft temper,33
configuration as shown.34

35
(1) Gutter support strap. 2” x 1/8” , configuration as shown.36

37
(2) Fasteners. Type 316 stainless steel.38

39
(E) Bituminous Paint. Cold-applied mastic complying with SSPC-40
Paint 12 but containing no asbestos fibers, or cold-applied asphalt41
emulsion complying with ASTM D 1187.42

43
(F) Other Materials. All other materials not specifically listed herein44
or shown on the drawings, but required for the successful installation45
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and completion of the work are included and are subject to approval of46
the Contracting Officer.47

48
661.02 Construction Requirements.49

50
(A) Submittals.51

52
(1) Manufacturer's Data. Submit manufacturer's product53
data on all manufactured items.54

55
(2) Shop Drawings. Submit shop drawings with reference56
made to detail numbers on the contract drawings to the57
Project Coordinator for approval. Contract drawings are58
general in nature. Furnish additional details for all the similar59
and unusual conditions necessary to fabricate the flashing60
and sheet metal work. Shop drawings shall show all61
fasteners and relationship to adjacent work. No fabrication62
will be permitted before approval is secured. Tracing or63
reproducing drawing details is unacceptable.64

65
(3) Warranty. Submit warranty as stipulated in item66
entitled "WARRANTY" here in below.67

68
(B) Quality Assurance.69

70
(1) All sheet metal fabrications shall conform to State and71
local codes, SMACNA (latest edition) and industry standards.72

73
(2) All roof penetrations shall be installed weather tight in74
such a manner to maintain integrity of the roofing. Fastening75
and cleating shall withstand all positive and negative wind76
pressures for 145 mph Exposure C winds; 1.25 Importance77
Factor.78

79
(3) Install flashing and sheet metal work to withstand wind80
loads, structural movements, thermally induced movement, and81
exposure to weather without failing, rattling, leaking and82
fastener disengagement.83

84
(C) Delivery, Storage, and Handling.85

86
(1) All materials shall be delivered and stored in such a87
manner as to afford adequate protection. Damaged materials88
shall not be used and shall be removed from the site.89

90
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(2) Handle manufactured materials as recommended by91
the manufacturer92

93
(D) Warranty.94

95
(1) The warranty provisions and number of years for the96
warrantee by this article shall take precedence over the97
standard provisions in the GENERAL CONDITIONS.98

99
(2) Project Warranty. Submit Contractor's warranty, signed100
jointly by Installer covering work of this section, including all101
components of flashing system such as panels, base flashing,102
roofing accessories, fasteners, curbs, collar flashing, and103
other products, for the following warranty period and104
conditions:105

106
(a) Warranty Period. Two years from the date of107
final Acceptance.108

109
(b) Warranty shall cover repairs or replacement of110
damages to the building and its finishes due to leaks.111

112
(E) Pre-Installation.113

114
(1) The General Contractor, the Sheet Metal Contractor,115
and Roofing Installer shall attend a pre-installation meeting.116
Include other related trades as applicable. Confirm the117
required participants with the Project Coordinator. Notify118
participants at least five days prior to meeting. Intent of the119
meeting is to review the preparation and installation120
requirements for the roofing system and associated flashing121
and sheet metal and to coordinate and schedule the required122
work.123

124
(F) Installation and Workmanship.125

126
(1) Surface to which sheet metal is to be applied shall be127
even, smooth, sound, thoroughly clean and dry, and free from128
defects that might affect the application. Report any129
unsatisfactory surfaces to the Project Coordinator. In the130
absence of such a report, the Contractor shall be held131
responsible for the finished product.132

133
(2) All accessories or other items essential for the134
completeness of the sheet metal installation, though not135
specifically indicated on the drawings or specified, shall be136
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provided. All such items unless otherwise indicated on the137
drawings or specified, shall be of the same kind of materials138
as the item to be applied. Nails, screws, rivets, and bolts139
shall be of the type best suited for the purpose intended and140
shall be of a composition that is compatible with the metal to141
which it will contact.142

143
(3) Except as otherwise indicated on the drawings or144
specified, the workmanship of sheet metal work, method of145
forming joints, anchoring, cleating, provisions for expansion,146
etc., shall conform to the standards details and147
recommendations of the Sheet Metal and Air Conditioning148
Contractors National Association's "Architectural Sheet Metal149
Manual", and shall be subject to the approval of the Project150
Coordinator. Exposed edges shall be folded back neatly to151
form a minimum 1/2-inch hem on the concealed side.152
Fabricate for waterproof and weather-resistant performance,153
with expansion provisions for running work, sufficient to154
permanently prevent leakage, damage, or deterioration of the155
work.156

157
(4) Gutters. Provide cross sectional area not less than the158
size of gutter indicated and complete with mitered corners,159
end pieces, and special pieces that may be required. Form160
gutters in sections not less than 12-feet in length. Join ends161
of each length with 1-inch flat locked, riveted, and sealed162
joints. Expansion-type slip joints shall be provided at the163
center of the runs and at intervals of not more than 40-feet.164
Provide hangers of an approved type, spaced not to exceed165
36-inches on center. Form hangers and fastenings from a166
metal compatible with the gutters. Gutter to downspout167
transition shall be fabricated from same material as gutter.168

169
(5) Seams. Straight and uniform in width and height with170
no sealants showing on the face.171

172
(a) Flat-lock Seams: Finish not less than 3/4-inch173
wide.174

175
(b) Lap Seams: Finish soldered seams not less176
than one-inch wide. Overlap seams not soldered, not177
less than 3-inches.178

179
(c) Loose-lock Expansion Seams: Not less than 3-180
inches wide, and shall provide minimum one-inch181
movement within the joint. Joint shall be completely182
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filled with exterior sealant, applied at not less than 1/8-183
inch, thick bed.184

185
(d) Flat Seams: Make seams in the direction of the186
flow.187

188
(6) All sheet metal work shall be watertight and wind-tight189
in compliance with the purpose intended for the items190
indicated on the drawings or specified herein. Sheet metal191
shall be held firmly in place and shall not rattle. Finish192
installation to provide for a long life under hard use.193

194
(7) Cleating. Cleats for sheet metal work shall be provided195
where required, continuous, unless otherwise indicated on the196
drawings. Cleats shall be of the same material and weight as197
the metal being installed. Hook cleating with 3/4-inch198
minimum hem on concealed side of flashing.199

200
(8) Protection from Contact of Dissimilar Materials.201
Surfaces in contact with dissimilar metal shall be painted with202
heavy-bodied bituminous paint or shall be separated by203
means of moisture-proof building felts.204

205
(G) Protection.206

207
Protect all sheet metal work until final acceptance of the work.208

209
(H) Clean Up.210

211
(1) Clean all exposed sheet metal work at completion of212
installation. Grease and oil films, handling marks,213
contamination from steel wool, fittings and drilling debris shall214
be removed, and the work scrubbed clean. All exposed metal215
surfaces shall be free of dents, creases, waves, scratch216
marks, and solder or weld marks.217

218
(2) At completion of the work, clean up and remove all219
rubbish and debris from the premises which resulted from this220
work.221

222
661.04 Method of Measurement. Sheet Metal Flashing and Trim will be223
paid on a linear foot basis. Measurement for payment will not apply.224

225
661.05 Basis of Payment. The Engineer will pay for the Sheet Metal226
Flashing and Trim listed below at the contract lump sum price, as shown in the227
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proposal schedule. Payment will be full compensation for the work prescribed in228
this section and the contract documents.229

230
The price includes full compensation for sheet metal flashing and trim and231
furnishing labor, tools, materials, equipment and incidentals necessary to232
complete the work.233

234
The Engineer will pay for each of the following pay item when included in the235
proposal schedule:236

237
Pay Item Pay Unit238

239
Sheet Metal Flashing and Trim _______ Linear Foot”240

241
242
243
244

END OF SECTION 661245
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Make the following Section a part of the Standard Specifications:

SECTION 662 - INSULATION OF MECHANICAL SYSTEMS

662.01 Description.

This section includes the insulation of plumbing and HVAC systems requirements.

662.02 General requirements.

As specified Section 660 - GENERAL MECHANICAL REQUIREMENTS, with the
additions and modifications specified herein, applies to this section.

662.03 Quality Assurance.

(A) Manufacturer's Stamp or Label: Every package or standard container
of insulation, jackets, cements, adhesives and coatings delivered to the
project site for use must have the manufacturer's stamp or label attached
giving name of manufacturer, brand and description of material. Insulation
packages and containers shall be marked "asbestos-free".

(B) Fire Resistance: Insulation, adhesives, vapor-barrier materials and
other accessories, except as specified herein, shall be noncombustible.
The materials shall have a flame-spread rating not more than 25 and a
smoke-developed rating not more than 50 in accordance with NFPA 255,
ASTM E 84-80 or UL 723.

(1) Materials Tests: Test factory-applied materials assembled.
Field-applied materials may be tested individually. Use no fugitive or
corrosive treatments to impart flame resistance. UL label or
satisfactory certified test report from an approved testing laboratory
will be required to indicate that fire hazard ratings for materials
proposed for use do not exceed those specified. Flame-proofing
treatments subject to deterioration due to effects of moisture of high
humidity are not acceptable.

(2) Materials Exempt from Fire-Resistant Rating:

(a) Nylon anchors

(b) Treated wood inserts

662.04 Submittals.

(A) The items for which the submittal requirements of Section 660 -
GENERAL MECHANICAL REQUIREMENTS, apply are as follows:

(B) Manufacturer's Data:

(1) Insulation
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(2) Jackets

(3) Vapor-barrier materials

(4) Accessory-materials

(C) Standards Compliance: Standards compliance labels are required
on each container or package:

(1) Insulation

(2) Jackets

(3) Vapor-barrier materials

(4) Accessory materials

662.05 Definitions.

(A) Finished Spaces: Habitation or occupancy spaces where rough
surfaces are plastered, paneled or otherwise treated to provide a pleasing
appearance.

(B) Unfinished Spaces: Storage or work areas where appearance is not
a factor, unexcavated spaces, crawl spaces, etc.

(C) Concealed Spaces: Spaces between a ceiling and floor construction
above or between double walls or furred-in areas; pipe and duct shafts,
etc.

(D) Exposed: Open to view inside the building. For example, pipe run
through a room and not covered by other construction, is exposed.

(E) Fugitive Treatments: Treatment of materials subject to deterioration
due to aging, moisture, high humidity, oxygen, ozone and heat. Fugitive
means entrapped materials that can cause deterioration e.g., solvents,
water vapor, etc.

(F) Outside: Open to view beyond the exterior side of walls, above the
roof and unexcavated or crawl spaces, above or beneath pier floors, in
tunnels or exposed on all sides in trenches connected or not connected to
an exterior portion of a building.

662.06 Warranty.

As specified Section 811 - GENERAL MECHANICAL REQUIREMENTS, with the
additions and modifications specified herein. Contractor shall be held responsible
for all damages to any part of the premises, building or contents caused by leaks
or other defects in ducts, equipment or materials provided under this specification,
for the period stated in Section 660 - GENERAL MECHANICAL REQUIREMENTS.
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662.07 Piping Insulation.

Insulation exterior shall be cleanable, grease resistant, non-flaking and non-
peeling. Pipe insulation shall conform to the referenced publications and the
specified temperature ranges and densities in pounds per cubic foot (pcf).
Insulation for fittings and flanges shall be pre-molded, pre-cut or job-fabricated
insulation of the same thickness and conductivity as used on adjacent piping.

(A) Above Ground Chilled Water Piping:

(1) Cellular Glass: Minimum permeability shall be 0.0 perm-inch.
Absorption shall be 0.2% by volume. Insulation shall be non-
combustible under ASTM E136 with flame spread of 5 and smoke
developed of 0 under ASTM E84. Material shall be 100% closed cell
glass. Material shall comply with ASTM C552, “Specification for
Cellular Glass Thermal Insulation”, (800 degrees F. max).

(2) Flexible Unicellular Insulation: ASTM C 1427. Tubular
polyolefin-polyethylene insulation. Provide adhesive as recommend
by insulation manufacturer. Armacell-Tubolit, Therma-cel or
approved equal.

(B) Above Ground Refrigerant Piping: Flexible Unicellular Insulation,
ASTM C 1427. Tubular polyolefin-polyethylene insulation. Provide
adhesive as recommend by insulation manufacturer. Imcolock, Armacell,
Therma-cel or accepted equivalent.

(C) Condensate drain piping: Flexible Unicellular Insulation, ASTM C
1427. Tubular polyolefin-polyethylene insulation. Provide adhesive as
recommend by insulation manufacturer. Armacell-Tubolit, Therma-cel or
approved equal.

662.08 Duct Insulation.

Provide factory applied insulation manufacturer's standard reinforced fire-retardant
vapor barrier jacket, with identification of installed thermal resistance (R) value and
out-of-package R value.

(A) Rigid Insulation: Rigid mineral fiber in accordance with ASTM C 612,
Class 2 (maximum surface temperature 400 degrees F), 3 pcf average,
one inch thick. Provide exterior insulation on supply, return and plenums
for ductwork located in mechanical rooms and mechanical platforms. All
outside air ducts shall be exterior rigid insulated.

(B) Duct Liner Board: Internal duct insulation shall be 1.0-inch thick, 3.0
lb/cf density fiberglass duct liner board with an EPA registered biocide
coating to protect from microbial growth and meets requirements of ASTM
C 1338, ASTM G21 and ASTM G22. Provide insulation on supply and
return air ductwork, in ceiling spaces.
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662.09 Insulation Jackets.

(A) Piping Insulation Jackets

(1) Stainless Steel Jackets: Piping exposed to weather provide
ASTM A 167 or ASTM A 240, Type 304, minimum thickness of 33
gage (0.010 inch), smooth surface with factory-applied polyethylene
and kraft paper moisture barrier on inside surface. Provide stainless
steel bands, minimum width of 0.5 inch. Provide factory
prefabricated stainless steel covers for insulation on fittings, valves
and flanges.

(2) Piping, Fittings, Flanges, and Valves in outside locations:
Finish elbows and curved piping with factory fabricated metal covers.
Finish tees, flanges, and valves with metal covers. Covers shall be
same thickness and material as jackets on adjacent piping.

(B) Vapor-Barrier Material: Material shall be resistant to flame and
moisture penetration and not support mold growth. Provide vapor-barrier
material on insulation in exposed locations with a white surface suitable
for painting without sizing. Perm rating of 0.1 for piping above ground and
perm rating of less than .001 for underground piping.

(C) Provide FRK jacket to all insulated piping located in the ceiling space
not exposed to weather. This shall include all pipe support points.

662.10 Equipment Insulation Systems.

Insulate air water separator and accessories with rigid board insulation. In outside
locations, provide insulation 1/2 inch thicker than specified. Increase the specified
insulation thickness for equipment where necessary to equal the thickness of
angles or other structural members to make a smooth, exterior surface.

(A) Rigid Insulation: Rigid mineral fiber in accordance with ASTM C 612,
Class 2 (maximum surface temperature 400 degrees F), 3 pcf average,
two inch thick on pumps and one-inch on tanks.

662.11 Adhesives, Sealants and Compounds.

(A) Shall be compatible with materials to which applied and suitable for
the service.

(1) Vapor-Barrier and Jacket Adhesive: Fire resistant type. Foster
Products or approved equal.

(2) Lagging Adhesive: Fire resistant type. Foster Products or
approved equal.

(3) Mineral Fiber Insulation Cement: ASTM C 195, thermal
conductivity 0.85 max. at 200 degrees F mean when tested per
ASTM C 177.
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(4) Bedding Compound and Joint Sealer: Fire resistant type.
Foster Products or approved equal.

(5) Vapor-Barrier Coating: Fire resistant type. Perm rating of .05.
Foster Products or approved equal.

(6) Unicellular: Adhesive, sealant and coating as recommended by
the insulation manufacture.

662.12 Accessories.

(A) Staples: Corrosion-resistant outside-clinch type.

(B) Anchor Pins: Provide anchor pins and speed washers
recommended by the insulation manufacturer.

(C) Glass Cloth and Tape: Textile Glass.

(D) Aluminum-Foil-Backed Pressure-Sensitive Adhesive Tape: 50
degrees F maximum and limited to use on insulation with factory-applied
jacket with aluminum foil facing. Arno or approved equal.

(E) Vapor-Barrier Material Tape: Pressure-Sensitive adhesive backed.
Arno or approved equal.

662.13 Installation.

(A) Preparation: Do not apply insulation until surfaces to be covered
have been leak tested, have had all rust and scale removed and have
been cleaned, dried and inspected.

(1) Insulation shall be clean and dry when installed and kept dry
during finish application. Wet insulation will not be approved for
installation. Install materials neatly with smooth and even surfaces
with jackets drawing tight and smoothly cemented down on
longitudinal and end laps. Scrap pieces shall not be used where a
full-length section will fit. All surface finishes shall be extended to
protect all surfaces, ends and raw edges of insulation. Coatings and
adhesives shall be at the manufacturer's recommended coverage
per gallon.

(2) Install insulation system in accordance with manufacturer's
recommendations using tradesman skilled in this trade and approved
by the insulation manufacturer. Provide insulation products with a
composite (insulation, jacket and adhesive) fire and smoke hazard
rating as tested under ASTM E84, NFPA 255 and UL 723, not
exceeding a flame spread of 25 and smoke developed of 50.

(B) Insulation for Piping, Fittings and Appurtenances:

(1) Pipe Insulation:
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(a) Insulate all chilled water piping including branch lines,
risers and piping within pipe chases.

(b) Secure insulation with insulation tape every 3 feet.

(c) Insulation shall be continuous throughout system and shall
not stop at flanges, valves, irregular or oversized components.

(2) Chilled Water Pipe Insulation:

(a) Insulate all aboveground chilled water piping and fittings,
chemical feeder piping and fittings, air/water separator piping
and fittings, and expansion tank piping and fittings (up to
reduced pressure backflow preventer on the make-up water
line). Seal off ends at flanges and fittings in accordance with
manufacturer's instructions. Insulate fittings as recommended
by insulation manufacturer to conform to pipe insulation and its
fire and smoke hazard classification. On piping risers, every
third section of insulation shall have both ends dipped in mastic
to protect the risers for transfer of moisture vertically.

(b) Insulate chilled water pumps, expansion tanks, air/water
separators, chemical feeders, valves, strainers and gauges with
cut and fitted pieces of calcium silicate insulation finished to
match pipe. Provide manufacturer recommended vapor barrier
and metal jacketing intended for out-door use.

(c) Chilled water piping insulation through floor shall be
continuous through the floor slab. Insulation shall be cellular
glass and penetration will be sealed air tight.

(3) Flexible Unicellular Insulation: Bond cuts, butt joints, ends and
longitudinal joints with adhesive. Miter all turns and elbows, tees,
valves and other pipe accessories. 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. In addition, provide 2 inch
wide glass cloth tape over the insulation at 24 inches on center and
along the full length of all longitudinal joints, including butt joints and
mitered joints.

(C) Piping Exposed to Weather: Provide metal jackets on all
aboveground chilled water piping exposed to weather.

(1) Metal Jackets: Provide over insulation, machine cut jacket to
smooth edge of circumferential joints. Over jacket not less than 2
inches at longitudinal and circumferential joints and secure with
metal bands at not more than 9-inch centers. Overlap longitudinal
joints down to shed water. Seal circumferential joints with a coating
recommended by insulation manufacturer for weatherproofing.

(2) Flanges, Unions, Valves, Fittings, and Accessories: Insulate
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and finish as specified hereinbefore for applicable service. Apply
two coats of emulsion type vapor barrier mastic for cold service
recommended by insulation manufacturer. Embed glass tape in the
first coat. Overlap tape not less than one inch and the adjoining
metal jacket not less than 2 inches.

(D) Pipe Insulation Thickness: Insulation thickness shall conform to
Table 1.

TABLE 1

PIPE INSULATION THICKNESS (Inches Nominal)

PIPE DIAMETERS (Inches)

SERVICE/MATERIAL 0.25-1.25 1.5 1.75-3 3.5-5 6-10

Chilled water piping (aboveground)
Cellular Glass N/A 1.5 1.5 1.5 2.0
Flexible Unicellular ¾ N/A N/A N/A N/A

Refrigerant piping (aboveground)
Flexible Unicellular 1 N/A N/A N/A N/A

Condensation drain piping (aboveground)
Flexible Unicellular ¾ 1.0 1.0 N/A N/A

(E) Expansion Clearances: At points where pipe will move during
expansion and contraction (expansion joints, Z-bends, expansion loops
and ells), clearances between the pipe and encased insulation shall be
sized to permit full pipe movement without cracking or damaging
insulation and jacket.

(F) Ductwork and Duct Accessories: Provide field-applied insulation to
exterior outside air ducts and duct plenums. Provide insulation to interior
of supply and return air ducts. Ensure full range of motion of equipment
actuators. Modify insulation to avoid obstruction with valve handles,
safety reliefs, and other such items. Install insulation with jackets
drawn tight and cement down on longitudinal and end laps. Do not use
scrap pieces where full-length section will fit.

662.14 Field Inspection.

Visually inspect to ensure that materials used conform to specifications. Inspect
installation progressively for compliance with requirements.

662.15 Clean-up.

Upon completion of work, remove all rubbish and debris from the job site. See
Division – 100 for additional requirements.
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621.16 Measurement. The Engineer will measure various items of insulation
of mechanical systems in Linear Feet, Square Feet or Lump Sum in accordance
with the contract documents.

662.17 Payment.

The Engineer will pay for the accepted pay items listed below at the contract price
per pay unit, as shown in the proposal schedule. Payment will be full compensation
for the work prescribed in this section and the contract documents.

The Engineer will pay for each of the following pay items when included in the
proposal schedule:

Pay Item Pay Unit

Removal – Insulation of Mechanical Systems-Pipe Insulation Linear Feet

Removal – Insulation of Mechanical Systems- Ductwork Insulation Linear Feet

Pipe Insulation Linear Feet

Ductwork Insulation Squar Feet

Mobilization & Clean-Up Lump Sum

Insulation of Mech Systems-New - Pipe Insulation Linear Feet

Insulation of Mech Systems-New - Ductwork Insulation Square Feet

END OF SECTION 662
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Make the following Section a part of the Standard Specifications:1
2

"SECTION 663 - SEALANT3
4

663.01 Description. This section describes the sealant work.5
6

(A) Provide all sealants to completely close all joints indicated on7
the drawings or specified to be sealed to a watertight condition,8
including the following:9

10
(1) Exterior joints.11

12
(2) Interior joints.13

14
(3) Silicone sealant.15

16
(B) Related Sections include the following:17

18
(1) Section 661 - SHEET METAL FLASHING AND TRIM:19

Coordinate installation.20
21

(2) Section 681 – PAINTING: Coordinate work.22
23

663.02 Materials24
25

(A) Sealant Backer Rod. Compressible rod stock of polyethylene26
foam, polyethylene-jacketed polyurethane foam, butyl rubber foam,27
neoprene foam or other flexible, permanent, durable, nonabsorptive28
material as recommended for compatibility with sealant by the sealant29
manufacturer to control the joint depth for sealant placement, to break30
bond of sealant at bottom of joint, to form optimum shape of sealant31
bead on back side, and to provide a highly compressible backer which32
will minimize the possibility of sealant extrusion when joint is33
compressed.34

35
(B) Bond-Breaker Tape. Polyethylene tape or other plastic tape as36
recommended by sealant manufacturer for preventing sealant from37
adhering to rigid, inflexible joint filler materials or joint surfaces at back38
of joint where such adhesion would result in sealant failure.39

40
(C) Primer for Sealants. Non-staining, as recommended by the41
sealant manufacturer.42

43
(D) Masking Tape. Non-staining, non-absorbent material44
compatible with joint sealants and surfaces adjacent to joints.45

46
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(E) Sealants.47
48

(1) Sealant No. 1, At Exterior Vertical and Overhead49
Joints. One-part polyurethane-based sealant, conforming to50
ASTM C 920, Type S, Grade NT, Class 25 as applicable.51
Provide one of the following, or approved equal products of52
other manufacturers:53

54
(a) Chem-Calk 900; Bostik Inc.55
(b) Dymonic; Tremco.56
(c) Dynatrol I; Pecora Corp.57

58
(2) Sealant No. 2, At Interior Vertical and Overhead59
Joints. Non-Elastomeric Sealant; acrylic-emulsion type,60
conforming to ASTM C 834. Provide one of the following, or61
approved equal products of other manufacturers:62

63
(a) AC-20 Acrylic Latex; Pecora Corp.64
(b) Chem-Calk 600; Bostik Inc.65
(c) Tremflex 834; Tremco.66

67
(3) Sealant No. 4, Silicone Sealant. Mildew-resistant; Type68
S; Grade NS; Class 25; Use NT, formulated with fungicide;69
intended for sealing interior joints between plumbing fixtures70
and wall surfaces. Provide one of the following or approved71
equal products of other manufacturers:72

73
(a) 786 Mildew Resistant; Dow Corning Corp.74
(b) 898 Silicone Sanitary Sealant; Pecora Corp.75
(c) Tremsil 600 White; Tremco.76

77
663.03 Construction Requirements.78

79
(A) Submittals.80

81
(1) Product Data. Submit manufacturer’s product data and82

specifications for type of sealant required for approval.83
84

(2) Samples. Submit color finish samples of each sealant85
for approval.86

87
(3) Guaranty. Submit guaranty as noted under item entitled88

“GUARANTY” hereinbelow.89
90

(B) Guaranty.91
92
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The Contractor shall submit a written guaranty on the sealant for93
a 2-year period after the project acceptance date. The guaranty shall94
provide for the repair of all leaks as well as repair and replacement of95
sealant and damage to the building and/or its finishes at no cost to the96
State.97

98
(C) Quality Assurance.99

100
(1) Installer Qualifications. An experienced installer who has101
specialized in installing joint sealants similar in material, design,102
and extent to those indicated for this Project and whose work103
has resulted in joint-sealant installations with a record of104
successful in-service performance.105

106
(2) Source Limitations. Obtain each type of joint sealant107
through one source from a single manufacturer.108

109
(3) Preconstruction Compatibility and Adhesion Testing.110
Submit to joint sealant manufacturers, for testing, samples of111
materials that will contact or affect joint sealants. Use112
manufacturers standard test methods to determine whether113
priming and other specific joint preparation techniques are114
required to obtain rapid, optimum adhesion of joint sealants to115
joint substrates.116

117
(4) Performance Requirements.118

119
Provide elastomeric joint sealants that establish and maintain120
watertight and airtight continuous joint seals without staining or121
deteriorating joint substrates.122

123
(D) Product Handling.124

125
(1) Delivery. Deliver sealants to the jobsite in sealed126
containers labeled to show the designated name, formula, or127
specification number, lot number, color, date of manufacture,128
shelf life, curing time, manufacturer’s directions, and name of129
manufacturer.130

131
(2) Storage. Store and handle materials in compliance with132
manufacturer’s written instructions to prevent their deterioration133
or damage due to moisture, high or low temperatures,134
contaminants, or other causes.135

136
(E) Project Conditions.137

138
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(1) Inspection. Examine joint surfaces and backing, and139
their anchorage to the structure, and conditions under which140
joint sealer work is to be performed, and notify Contractor in141
writing of conditions detrimental to proper completion of the142
work and performance of sealers. Do not proceed with joint143
sealer work until unsatisfactory conditions have been corrected144
in a manner acceptable to Installer.145

146
(2) Weather Conditions. Do not proceed with installation of147
sealants under adverse weather conditions. Proceed with the148
work only when forecasted weather conditions are favorable for149
proper cure and development of high early bond strength.150

151
(F) Manufacturer’s Instructions.152

153
Comply with manufacturer’s printed instructions except where more154
stringent requirements are shown or specified, and except where155
manufacturer’s technical representative directs otherwise.156

157
(G) Examination.158

159
Examine joints indicated to receive joint sealers, with Installer present,160
for compliance with requirements for joint configuration, installation161
tolerances and other conditions affecting joint sealer performance. Do162
not proceed with installation of joint sealers until unsatisfactory163
conditions have been corrected.164

165
(H) Preparation.166

167
(1) Surface Cleaning of Joints. Clean out joints immediately168
before installing joint sealers to comply with recommendations169
of joint sealer manufacturers and the following requirements:170

171
(a) Remove all foreign material from joint substrates172
which could interfere with adhesion of joint sealer,173
including dust; paints, except for permanent, protective174
coatings tested and approved for sealant adhesion and175
compatibility by sealant manufacturer; oil; grease; water;176
and surface dirt.177

178
(b) Clean concrete, masonry, and similar porous joint179
substrate surfaces, by brushing, grinding, mechanical180
abrading, or a combination of these methods to produce181
a clean, sound substrate capable of developing optimum182
bond with joint sealers. Remove loose particles183
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remaining from above cleaning operations by vacuuming184
or blowing out joints with oil-free compressed air.185

186
(c) Remove laitance and form release agents from187
concrete.188

189
(d) Clean metal, glass, glazed surfaces of hard tile;190
and other nonporous surfaces by chemical cleaners or191
other means which are not harmful to substrates or leave192
residues capable of interfering with adhesion of joint193
sealers.194

195
(2) Joint Priming. Prime joint substrates where indicated or196
where recommended by joint sealer manufacturer based on197
preconstruction joint sealer-substrate tests or prior experience.198
Apply primer to comply with joint sealer manufacturer’s199
recommendations. Confine primers to areas of joint sealer200
bond, do not allow spillage or migration onto adjoining surfaces.201

202
(3) Masking Tape. Use masking tape where required to203
prevent contact of sealant with adjoining surfaces which204
otherwise would be permanently stained or damaged by such205
contact or by cleaning methods required to remove sealant206
smears. Remove tape immediately after tooling without207
disturbing joint seal.208

209
(I) Installation of Joint Sealers.210

211
(1) General. Comply with joint sealer manufacturers’printed212
installation instructions applicable to products and applications213
indicated, except where more stringent requirements apply. Do214
not apply sealants on wet surfaces.215

216
(2) Sealant Installation Standard. Comply with217
recommendations of ASTM C 1193 for use of joint sealants as218
applicable to materials, applications and conditions indicated.219

220
(3) Latex Sealant Installation Standard. Comply with221
requirements of ASTM C 790 for use of latex sealants.222

223
(4) Acoustical Sealant Application Standard. Comply with224
recommendations of ASTM C 919 for use of joint sealants in225
acoustical applications.226

227
(5) Installation of Sealant Backings. Install sealant backings228
to comply with the following requirements:229
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230
(a) Install joint fillers of type indicated to provide231
support of sealants during application and at position232
required to produce the cross-sectional shapes and233
depths of installed sealants relative to joint widths which234
allow optimum sealant movement capability.235

236
i. Do not leave gaps between ends of joint237
fillers.238

239
ii. Do not stretch, twist, puncture, or tear joint240
fillers.241

242
iii. Remove absorbent joint fillers which have243

become wet prior to sealant application and244
replace with dry material.245

246
(b) Install bond breaker tape between sealants and247
joint fillers, compression seals, or back of joints where248
adhesion of sealant to surfaces at back of joints would249
result in sealant failure.250

251
(c) Install compressible seals serving as sealant252
backings to comply with requirements indicated above253
for joint filler.254

255
(6) Primer. Immediately prior to application of the sealant,256
clean out all loose particles from joints. Where recommended257
by sealant manufacturer, apply primer to joints in concrete,258
masonry units, wood, and other porous surfaces in accordance259
with compound manufacturer’s instructions. Do not apply260
primer to exposed finish surfaces.261

262
(7) Installation of Sealants. Install sealants by proven263
techniques that result in sealants directly contacting and fully264
wetting joint substrates, completely filling recesses provided for265
each joint configuration, and providing uniform, cross-sectional266
shapes and depths relative to joint widths which allow optimum267
sealant movement capability.268

269
(8) Tooling of Non sag Sealants. Immediately after sealant270
application and prior to time skinning or curing begins, tool271
sealants to form smooth, uniform beads of configuration272
indicated, to eliminate air pockets, and to ensure contact and273
adhesion of sealant with sides of joint. Remove excess274
sealants from surfaces adjacent to joint. Do not use tooling275



(HWY-L01-22)
663-7a 8/9/23

agents which discolor sealants or adjacent surfaces or are not276
approved by sealant manufacturer.277

278
(a) Provide concave joint configuration per Figure 5A279
in ASTM C 1193, unless otherwise indicated.280

281
(b) Provide flush joint configuration per Figure 5B in282
ASTM C 1193, where indicated.283

284
(J) Joint Sealant Schedule.285

286
(1) Sealant and Location. Install sealants indicated in joints287
fitting descriptions and locations as well as in locations where288
sealant is typically applied and as shown on the drawings.289

290
(2) Sealant No. 1.291

292
(a) Exterior joints and recesses formed where frames293
of windows and doors adjoin masonry, concrete, or metal294
frames. Use sealant at both exterior and interior surfaces295
of exterior wall penetrations.296

297
(b) Metal-to-metal joints where sealant is indicated or298
specified.299

300
(c) Exterior locations, not otherwise indicated or301
specified.302

303
(3) Sealant No. 2.304

305
(a) Small voids between walls or partitions and306
adjacent casework, shelving, door frames, built-in or307
surface-mounted equipment and fixtures, and similar308
items.309

310
(b) Perimeter of frames at doors and windows which311
adjoin exposed interior concrete and masonry surfaces.312

313
(c) Interior locations, not otherwise indicated or314
specified, where small voids exist between materials315
specified to be painted.316

317
(4) Sealant No. 3.318

319
(a) Seats of metal thresholds for exterior doors.320

321
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(b) Control and expansion joints in floors, slabs,322
ceramic tile, and walkways.323

324
(5) Sealant No. 4.325

326
(a) Joints between plumbing fixtures and adjoining327
surfaces.328

329
(b) Joints occurring where substrates change.330

331
(6) Sealant No. 5.332

333
(a) Interior sealing of exposed joints.334

335
(b) Interior sealing of concealed construction joints.336

337
(K) Cleaning.338

339
Clean off excess sealants or sealant smears adjacent to joints340

as work progresses by methods and with cleaning materials approved341
by manufacturers of joint sealers and of products in which joints occur.342

343
(L) Protection.344

345
(1) Protect joint sealers during and after curing period from346
contact with contaminating substances or from damage347
resulting from construction operations or other causes so that348
they are without deterioration or damage at time of project349
acceptance. If, despite such protection, damage or350
deterioration occurs, cut out and remove damaged or351
deteriorated joint sealers immediately and reseal joints with new352
materials to produce joint sealer installations with repaired areas353
indistinguishable from original work.354

355
663.04 Method of Measurement. The Engineer will not measure sealant356
for payment.357

358
663.05 Basis of Payment. The Engineer will not pay for the sealant359
separately. The Engineer will consider the price for the sealant included in the360
contract price for Section 658– THERMOPLASTIC POLYOLEFIN ROOFING.361

362
The price includes full compensation for sealant and furnishing labor, tools,363
materials, equipment and incidentals necessary to complete the work.”364

365
366
367
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368
END OF SECTION 663369
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Make the following Section a part of the Standard Specifications:

SECTION 664 - PLUMBING

664.01 Description.

The work includes plumbing systems for all new or modified plumbing fixtures
according to the contract.

664.02 General Requirements.

(A) SECTION 660 - GENERAL MECHANICAL REQUIREMENTS,
applies to this section with the additions and modifications specified herein.

(B) Provide complete plumbing system. “Provide” shall mean “furnish
and install” when used herein. Connect to utility systems at the 5 feet
building line and as shown on drawings.

664.03 Quality Assurance.

(A) Comply with all the requirements of the State of Hawaii, City and
County of Honolulu and applicable utility companies.

(B) Obtain and pay for all fees, permits, licenses, assessments,
connection charges and inspections required for this work.

(C) Substitution of another manufacturer’s product for materials or
equipment specified hereinafter and for items with “approved equal” after
the brand name requires approval in accordance with the SPECIAL
CONDITIONS. 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.

(D) Comply with the recommendations and requirements of the Codes
and Standards listed hereinafter in addition to detailed requirements of
this specification. In the event of conflicting requirements, this
specification shall prevail.

(1) American Society for Testing and Materials (ASTM)
Publications:

A 74 Cast Iron Soil Pipe and Fittings

B 88 Seamless Copper Water Tube

B 3066 Copper Drainage Tube (DWV)
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C564 Rubber Gaskets for Cast Iron Soil Pipe and Fittings

(2) American National Standards Institute Publications
(ANSI):

B16.18 Cast Copper Alloy Solder-Joint Pressure Fittings

B16.22 Wrought Copper and Copper Alloy Solder Joint
Pressure Fittings

B16.23 Cast Copper Alloy Solder Joint Drainage Fittings -
DWV

B16.26 Cast Copper Alloy Fittings for Flared Copper Tubes

C2 National Electrical Safety Code

(3) Cast-Iron Soil Pipe Institute Publication (CISPI):

Standard No. Hubless Cast Iron Soil Pipe and Fittings for
310 Sanitary and Storm Drain, Waste, and Vent

Piping Applications

Standard No. Couplings Joint for Use in Connection with
310 Hubless Cast Iron Soil Pipe and Fitting

(4) Plumbing and Drainage Institute (PDI) Standards:

PDI-WH-201 Water Hammer Arresters

664.04 Certificates.

The Engineer shall have the right to require a written certificate, dated and signed
by a responsible employee of this 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 that the inspection or test was satisfactorily passed.

664.05 Submittals.

(A) Submit the following documents in conformance with the
requirements for submittals from SECTION 660 - GENERAL
MECHANICAL REQUIREMENTS:

(1) Shop Drawings: After review of equipment, submit for review
dimensioned installation shop drawings to scale showing details
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where space requirements present problems, proposed departures
from the Contract Documents due to field conditions, and
requirements for the concrete work, access panels, inserts in slabs
and openings in structure.

(2) Product Data: Before beginning work, submit for review certified
literature showing ratings and dimensions of equipment, of a list
indicating manufacturer and model of fixtures and trim, and a list
indicating all materials and items that are of a different manufacturer
or model than those specified.

(a) Plumbing fixtures

(b) Plumbing System Specialties

(c) Accessories

(d) Pipes and Fittings

(e) Valves

(3) Certificates of Conformance or Compliance:

(a) Plumbing Inspection Completed

(b) Sterilization certificate

(4) Field Posted As-Built Drawings: Record changes from the
contract drawings of all concealed piping. Indicate location of
isolating valves and items requiring maintenance or inspection.
Dimension underground piping from a visible point on structure.
Indicate invert and slope of drainage piping at sufficient location so
that the invert can be calculated for any point in the system. Submit
as-built drawings for review prior to final inspection.

(5) Operations and Maintenance Manuals: Furnish operating and
maintenance manuals on all equipment bound between hard covers.
Include for all equipment the manufacturer’s name, model and serial
number, operations and maintenance bulletins including control
diagrams and source of service and replacement parts. Provide tabs
separating each piece of equipment. When using publications
covering several model options, identify which data and instructions
apply to the equipment furnished for this project. Submit one copy
of the complete manual for review by the Engineer prior to final
inspection.

(6) Warranty
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664.06 Product Delivery, Storage and Handling.

Furnish new equipment, fixtures, 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 construction period after installation.

664.07 Warranty.

All work in this section shall be guaranteed for a period of one year from date of
acceptance of the work as a whole by the Engineer. Should any equipment, fixture
or material fail within this period, this Contractor shall be responsible for all damage
to any part of the premises caused by the failure and shall repair or replace the
defects at no cost to the State.

664.08 Equipment.

Requirements of manufacturer’s equipment that is a component of a system
provided under this work is included with the system’s specifications hereinafter.
Capacities and characteristics of the equipment are indicated on the drawings.

664.09 Plumbing Fixtures.

Approved equal products are acceptable in lieu of those specified hereinafter by
specific manufacturer and model number. 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 floor mounted wall carriers for all
wall-hung fixtures. Base plate of the wall carriers shall not exceed 3-1/2 inches
front to back or the width of the wall, whichever is smaller. The bowl depths for the
accessible lavatories and sinks shall be selected to meet the ADA 27 inch knee
clearance with the top of the rim not higher than 34 inches. The contractor shall
refer to the architectural drawings for mounting heights of all plumbing fixtures.

(A) Electric Water Cooler –Hi/Lo Accessible / Bottle Filler (ADA-EWC):

(1) Elkay VRCTLR8WSK or approved equal. Unit shall include bi-
level water cooler with bottle filling station. Units shall be stainless
steel construction and include vandal resistant pushbutton activation.
Shall include vandal-resistant bubbler. Unit shall include bi-level
reverse electric water cooler with bottle filling station, shall deliver 8
GPH of 50°F drinking water at 90°F ambient and 80°F inlet water.
Units shall be stainless steel construction and include vandal-
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resistant pushbutton activation. Cooler shall include vandal-resistant
bubbler.

(2) Bottle filling unit shall include an auto 20-second shut-off timer
and Green Ticker™ displaying count of plastic bottles saved from
waste. Bottle filler shall provide 1.1-1.5 gpm flow rate with laminar
flow to minimize splashing.

(3) Shall include integrated silver ion anti-microbial protection in
key areas. Unit shall be lead free design which is certified to
NSF/ANSI 61 and 372 and meets Federal and State low-lead
requirements. Unit shall be certified to UL399.

(4) Drinking fountain unit shall meet ADA guidelines. Fountain shall
be Elkay model VRCTLR8WSK with accessory apron Elkay model
98324C for use with model VRCTL stainless steel units.

(5) Install per ADA section 602 “Drinking Fountains” requirements.
Spout height shall be maximum 36 inches above the finish floor,
located 15 inches minimum from the vertical support and maximum
5 inches from the front edge of the unit, including bumpers. Provide
an apron on the higher fountain so that the leading edge is not more
than 27 inches above the finish floor to the bottom of the apron.

(B) Eye/Face Wash (Recessed) - Accessible: Haws model 7655WCC or
approved equal barrier-free eye/face wash shall include an eye/face wash
head shall feature inverted directional laminar flow which achieves Zero
Vertical Velocity supplied by an integral 4.2 GPM flow control, a fully
recessed wall mounted 18 Gauge, Type 304 stainless steel deep-drawn
cabinet, wheelchair accessibility, and polished chrome-plated brass pull-
down valve with easy access in-line strainer. Unit shall also include brass
pipe and fittings, a front-access maintenance panel, universal sign, 1/2"
NPT inlet. Operating pressure is 30 - 90 psi.

(C) Eye/Face Wash (Wall Mounted) - Accessible:

(1) Wall mounted barrier-free, Haws model 7360BTWC or
approved equal barrier-free wall mounted eye/face wash shall
include a stainless steel 11" (27.9 cm) round bowl, an eye/face
wash head shall feature inverted directional laminar flow which
achieves zero vertical velocity supplied by an integral 3.7 GPM
flow control, wheelchair accessibility, chrome-plated brass stay-
open ball valve equipped with stainless steel ball and stem,
chrome-plated brass in-line 50 x 50 mesh water strainer, and
chrome-plated brass trap and tailpiece. Unit shall also include
16-gauge stainless steel wall bracket, universal sign, 1/2" NPT
inlet, and 1-1/4" NPT waste.
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(2) Install per ADA section 309.1 “General” requirements.

(D) Hose Bibb

(1) Interior Hose Bibb: Chicago No. 998 with No. E27 vacuum
breaker or pre-approved equal, 3/4-inch hose thread outlet,
removable key handle.

(2) Exterior Hose Bibb: Arrowhead Brass 351LF, 3/4-inch lead free
no kink hose bibb with PK1395 lead free self-draining vacuum
breaker or approved equal, 3/4-inch hose thread outlet, removable
key handle.

664.10 Pipe and Fittings.

(A) Drainage and Vent Pipes Below Grade: Service weight cast-iron soil
pipe, ASTM A74, with dual tight gaskets, or no-hub cast-iron soil pipe
conforming to CISPI 301 with MG couplings.

(B) Drainage and Vent Pipes 3 inches and Larger Above Grade: Service
weight cast iron soil pipe, ASTM A74, no-hub cast-iron soil pipe
conforming to CISPI 301 with stainless steel bands.

(C) Drainage and Vent Pipes Smaller than 3 inches Above Grade:
Schedule 40 galvanized steel pipe, ASTM A129, with recessed cast-iron
screwed drainage fittings or service weight soil pipe. ASTM A74, no-hub
cast-iron soil pipe conforming to CISPI 301 with stainless steel bands.

(D) Polypropylene (Acid Resistant) Pipe:

(1) Waste, and Vent Pipes: All joints of the drainage system shall
be mechanical joint, socket fused or approved equal. Piping shall be
Orion Blueline, Harrington polypropylene flame retardant, schedule
40 pipe or approved equal.

(2) All fittings shall be Orion Blueline, Harrington polypropylene, or
approved equal.

(3) All valves and appurtenances used shall be of the same size,
rating and chemical resistance as the piping it is installed with.

(E) Water Pipes: Type “L” hard-drawn copper tube, ASTM B88 with
soldered (95-5) joint wrought copper pressure fittings. Use Type “K”
copper tube with brazing alloy on joints and pipes below grade.
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(F) Gas Piping Above Grade: galvanized steel pipe with 150 pound
galvanized malleable fittings. Pipe nipples, if used, shall be threaded only
at their ends. Fully-threaded nipples shall not be permitted.

(G) Compressed Air Piping:

(1) Copper tubing ASTM B 88 type K, hard drawn, class 1, fitting
wrought copper or bronze, with silver brazed joints.

(2) Pressure Reducing Valve: Shall have nominal pressure rating
of not less than inlet system pressure indicated. Provide pressure
reducing valves capable of being adjusted to specified flow and
pressure, and suitable for intended service. Provide pilot valve for
dome loaded type if required for proper operation.

(3) Pressure Regulators: Diaphragm type, air loaded, tight closing
single seat, brass body with integral filter and bowl.

(4) Pressure Gages: ANSI/ASME B40.1 Accuracy Grade A, for air,
with steel or bass case, and non-shatterable safety glass, and
pressure blowout back to prevent glass from flying out in case of an
explosion. Gages shall have a 3-1/2 inch minimum diameter dial and
s dial range of approximately twice working pressure.

(5) Dielectric Unions: Steel female pipe thread end and copper
solder-joint ends, confirming to dimensional, strength and pressure
requirements of ASME/ANSI B16.39, Class 1. Steel parts shall be
galvanized or plated. Union shall have a water-impervious insulation
barrier capable of limiting galvanic current to one percent of the
short-circuit current in a corresponding bimetallic joint. When dry, it
shall also be able to withstand a 600-volt breakdown test.

664.11 Plumbing System Specialties.

(A) Cleanout to Grade: Provide Smith No. 4470 or approved equal
installed with concrete collar, flush with grade.

(B) Floor Cleanout: Provide Smith No. 4103 or approved equal cast iron
cleanout with round heavy duty scoriated nickel-bronze top and flashing
flange.

(C) Wall Cleanouts (WCO): Josam, Wade or Smith Fig. 4530 Duco cast
iron cleanout tee and countersunk plug. Complete with round stainless
steel access cover and screw.

(D) Cleanouts To Grade (COTG): Josam, Wade or Smith Fig. 4280
cleanout bodies with countersunk plug.
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(E) Floor Drains (FD): Josam, Wade or Smith Fig 2005-A. Floor drain
shall be cast iron with flange, integral reversible clamping collar, seepage
opening, 6-inch diameter nickel bronze strainer and trap primer
connection.

(F) Trap Primer: Watts series LFTP300. Flow through trap primer.
Primer shall be bronze construction with a maximum operating pressure
of 125 psi.

(G) Water Hammer Arresters: Provide Smith Series 5000 or approved
equal. Provide on water supplies and locate as close as practical to each
faucet, control valve or flush valve except hose faucets. 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:

PDI Symbol Fixture Unit Rating

A 1-11
B 12-32
C 33-60
D 61-113

(H) Access Panels: Provide Milcor or approved equal access doors with
Allen wrench lock and concealed hinges; style K for plaster walls, style A
for acoustical tile surfaces, style M for masonry and other surfaces. 8" x
8" minimum size in walls and partitions for single items (e.g. WHA), 12" x
12" for more than one item (e.g. two adjacent valves) and either 12" x 12"
or 24" x 24" 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. Provide stainless steel construction for all
access panels in Building C, Milcor Style MS or approved equal.

664.12 Unions.

(A) Copper: bronze body, 200 psig. For pipes 2 inches and smaller use
ground joint, for pipes 2-1/2 inches and larger use flanged face.

(B) Dielectric Unions shall separate all ferrous and nonferrous metals in
all piping systems. Unions shall match those above, except that of metal-
to-metal contact shall be avoided. Where flanges are used, the bolts shall
be electrically insulated from the body of the flange.
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664.13 Valves.

(A) Ball Valves: 600 psi W.O.G., bronze, two piece body, 316 stainless
steel ball, reinforced TFE seat and seals, full port, threaded ends, 316
stainless steel stem, lever handle with integral stop. Provide NIBCO T-
585-70-66 or approved equal.

(B) Cocks for Exposed Hose Bibbs: Crane 252 or approved equal.

664.14 Escutcheons.

Brass body, chrome-plated finish. Of sizes sufficient to cover pipe openings
through the floor, wall, or ceiling. Escutcheons shall be secured in place by either
spring clips or setscrews.

664.15 Pipe Sleeves.

Schedule 40 galvanized steel pipe sleeves in concrete, 18 gauge galvanized sheet
metal sleeves in other construction. Sleeves shall be sized to provide a minimum
of 1/4-inch clearance around bare or insulated piping or as otherwise required by
Code.

664.16 Pipe Hangers and Supports.

(A) General: Elcen, Fee and Mason, Globe, Grinnell, Superstrut, and
Unistrut are approved. Fee and Mason figure numbers indicate type and
quality. Provide concrete insert at all pre-stressed planks for pipe and
equipment installation and coordinate with pre-stressed plank contractor.
Pipe supports shall be for seismic design category E.

(B) For Uninsulated Copper Tubing: Fee and Mason No. 307, 364, or
365.

(C) For Insulated Copper Tubing: Fee and Mason No. 800.

(D) Riser Clamps: Black steel, Fee and Mason No. 241. Copper coated,
Fee and Mason No. 368.

(E) Hanger Spacing:

Pipe Maximum Spacing
Copper tubing, 1-1/2 inches and smaller 6 feet
Copper tubing, 2 inches and larger 10 feet
Cast iron soil pipe At each joint and at

intervals not to
exceed 8 feet.
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(F) Hanger Rods: Continuous-threaded rod conforming to ASTM A 107.
Eye rods shall be Fee and Mason Figure No. 228 and 228 WL. Sizes shall
be as follows:

Pipe Size Rod Size
1/2-inch to 2 inches 3/8-inch
2-1/2 inches to 3 inches 1/2-inch
4 inches to 6 inches 5/8-inch

664.17 Preparation.

Visit the worksite and become fully aware of all existing conditions. Investigate the
Contract Documents and make proper provisions to avoid interference or
construction delays. Determine the exact route of each pipe. Make offsets and
changes in direction required to maintain proper headroom 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.

664.18 Installation and Requirements.

Perform work using personnel skilled in the trade involved. Provide competent
supervision. Furnish new equipment, fixtures, materials and accessories bearing
the manufacturer’s identification and conforming to recognized commercial
standards. Provide guard around high-temperature equipment and materials.
When exposed to weather, provide a weather-protected enclosure around
electrical equipment, controls and other items that are not satisfactorily protected.
Provide all extra materials and labor for a complete operable system at no extra
cost to the OWNER.

664.19 Equipment Installation.

(A) Install equipment in the space allotted with sufficient clearance for
proper operation and maintenance. Where equipment differs in
arrangement or connections from those shown, provide all required
changes in piping, supports and appurtenances and cost of work of any
other trades affected.

(B) Provide equipment accessories necessary for proper operation and
support. Concrete equipment bases and supports are under CONCRETE
Section. Direct trade providing concrete in the proper locations,
dimensions, load carrying capacity and anchor-bolt locations. Concrete
pads shall be not less than three inches above adjacent surfaces and shall
extend at least three inches beyond the base of the equipment.



HWY-L01-22
664-11a 5/23/24

664.20 Fixture Installation.

Set fixtures in an approved workmanlike manner. Point up all edges against
building structure with white grout. Provide supplies for all waterlines to fixtures.

664.21 Piping Installation.

(A) Conform to the requirements of the Uniform Plumbing code. Inspect
all pipe inside and outside. Remove interior obstructions and ream out
pipe ends. Tool markings on polished fittings are not acceptable.

(B) 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” 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 water pipes pass through structure, sufficiently
large to provide 1/4” clearance around pipe. Provide clamping collar to
membrane flange where pipe or drains penetrate waterproof membrane.
Perform all welding using qualified welders in accordance with American
National Standards Institute’s Code B31.1 and American Welding Society
Standard B3.0.

664.22 Piping System Supports.

(A) Pipe Supports: For aboveground piping, see details on drawings.
Support underground piping on firm soil along its entire length. Where
rocks are encountered, have trench excavated to minimum over depth of
4-inches and backfilled with granular moist earth, thoroughly tamped.
Materials used for backfilling over piping shall be granular earth, free from
debris and stones. The Engineer’s representative may reject any
materials that he considers unsuitable for fill. Provide a minimum of one
foot of cover for all pipes. Supports steel and copper pipe at maximum
spacing of 6 feet for pipes 1-1/2 inch and smaller, 10 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, ½ inch for pipe 2-1/2 inch through 3-1/2
inch and 5/8 inch for pipe 4 inch and larger. Groups of lines shall be
supported as detailed on drawings.
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664.23 Drainage, Waste and Vent Pipe Systems.

Slope drain lines at ¼ inch per foot unless otherwise indicated. 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 inches out around
drain body and secure with clamp device.

On vents through roof, extend vent flashing 8 inches out all around base of vent,
extend collar up vent and turn in at top. Install hubless cast-iron and neoprene
gasketed no-hub coupling below grade. MG stainless steel clamps and cast-iron
no-hub couplings shall be installed in accordance with manufacturer’s written
instructions.

664.24 Water Piping System.

Secure each water line where it penetrates partitions to serve fixtures, hose bibbs
and similar items. Wrap all lines passing through concrete with polyethylene tape.
Install unions or flanges at all valves, equipment and system specialties. Set hose
bibbs 18 inch above finished grade, unless otherwise indicated. Install dielectric
unions at connections of copper and ferrous pipes.

664.25 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) Chlorination: Domestic water lines shall be sterilized with chlorine
before acceptance of work. Dosage of chlorine shall be not less than 100
ppm. After contact period of not less than 24 hours, system shall be
flushed with clean water until residual chlorine content is not greater than
0.2 ppm. All valves in lines being sterilized shall be opened and closed
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several times during contact period. Submit certificate to the State
evidencing proper performance of sterilization.

664.26 Adjust and Clean.

(A) Clean-up work areas and fixtures. Adjust system for proper
operation, ready for use. 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. Touchup with matching paint all damaged factory finishes.

(B) Paint exposed work including pipe, fittings, iron body valves, pipe
hangers, etc., with two coats of zinc rich paint.

664.27 Instructions.

Provide instructions to State personnel for plumbing system operation in
accordance with the requirements of Section 811 - GENERAL MECHANICAL
REQUIREMENTS.

664.28 Operation and Maintenance Manual.

Submit the Operating and Maintenance Manual for all plumbing system equipment
and fixtures and plumbing the system as a whole in accordance with the
requirements of Section 811 - GENERAL MECHANICAL REQUIREMENTS.

812.29 Payment.

The Engineer will pay for the accepted pay items listed below at the contract price
per pay unit, as shown in the proposal schedule. Payment will be full compensation
for the work prescribed in this section and the contract documents.

The Engineer will pay for each of the following pay items when included in the
proposal schedule:

Pay Item Pay Unit

Removal of Plumbing –Roof Vents Each

Plumbing –EWC Dual Height w/ Bottle Filler Each

Plumbing –Eye/Face Wash Each

Plumbing –Cup Sinks Fitting, Acid Resistant Each

Waste & Vent Piping –Polypropylene Piping Linear Feet
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Waste & Vent Piping –Cast Iron No-Hub Linear Feet

Waste & Vent Piping –Roof Vent Each

Waste & Vent Piping –Water Piping Linear Feet

Waste & Vent Piping –Gas Piping Linear Feet

Waste & Vent Piping –Mobilization & Clean-up Lump Sum

Plumbing - Demolition - Heater Flue Each

Plumbing - Demolition - Roof Vents Each

Plumbing - New - Roof Vents Each

END OF SECTION 664
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M ake the followingS ec tion a partofthe S tand ard S pec ific ations :

SECTION 665 –CHILLED WATER PIPING AND ACCESSORIES

665.01 Description.

The work inc lu d es c hilled water piping s ys tems for allnew and mod ified air
c ond itionings ys tems ac c ord ingto the c ontrac t.

665.02 General Requirements.

(A) A s s pec ified in S ec tion 660 - GEN ERA L M EC H A N IC A L
REQ UIREM EN TS , applies to this s ec tion with the ad d itions and
mod ific ations s pec ified herein.

(B) C apac ity ofeq u ipments hallnotbe les s than thatind ic ated . In the
N FP A S tand ard s referred to herein, the ad vis ory provis ions s hallbe
c ons id ered to be mand atory, as thou gh the word " s hall" had been
s u bs titu ted for" s hou ld " whereveritappears . Referenc e to the "au thority
havingju ris d ic tion" s hallbe interpreted to mean the M anager.

(1) Q u alific ation ofM anu fac tu rerand ofIns tallation: Upon req u es t,
the C ontrac tor s hall fu rnis h proof that he is c omplying with
paragraphs titled " S ervic e Rec ord " and "Ins tallation" below.

(a) S ervic e Rec ord : The C ontrac tors hallfu rnis honlyprod u c ts
of a manu fac tu rerwhic h are of a s imilarmaterial, d es ign and
workmans hip as has been in s atis fac tory field operation in a
s imilarapplic ation fora period of2 years . P rod u c ts havingles s
than 2-yearfield s ervic e rec ord willbe ac c eptable ifa c ertified
rec ord of s atis fac tory field operation for notles s than 60 0 0
hou rs c an be s hown. In either c as e, mod ific ations to the
eq u ipmentwhic h have s atis fied the field operation rec ord will
be permitted only when proven thatthe mod ific ations willnot
inc reas e maintenanc e oroperating c os ts ord ec reas e prod u c t
life and provid ed thats u c hmod ific ations d o notac c omplis hany
ofthe following:

(1) Inc reas e rotative s peed in exc es s of20 perc ent;

(2) Red u c e metalthic knes s in s ec tion s u bjec tto high
pres s u res orvac u u m .

(3) C hange lu bric atings ys tem orbearings .
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(b) Ins tallation: The C ontrac tors hallas s u re thatallins tallation
is c arried ou tu nd erthe d irec tac tive s u pervis ion ofpers ons who
have ad eq u ate tec hnic alq u alific ations and experienc e and that
a s u ffic ientnu mberoftrained pers onneland ad eq u ate fac ilities
are available to perform the ins tallation.

(2) C orros ion P revention: Unles s s pec ified otherwis e, eq u ipment
fabric ated from ferrou s metals thatd o nothave a zinc c oating
c onformingto A S TM A 38 6 ora d u plex c oatingofzinc and paints hall
be treated forprevention ofru s twithafac toryc oatingorpaints ys tem
thatwillwiths tand 125 hou rs in a s alt-s pray fog tes texc eptthat
eq u ipmentloc ated ou td oors s hallbe tes ted for 50 0 hou rs . The
s alt-s pray fog tes ts hallbe in ac c ord anc e with A S TM B 11 7 u s ing a
five parts by weight(plu s orminu s )ofs od iu m c hlorid e in 95 parts of
d is tilled waterorwaterc ontainingnotmore than 20 0 parts permillion
oftotals olid s s od iu m c hlorid e s olu tion. Immed iatelyafterc ompletion
ofthe tes t, the c oatings halls how no s igns ofblis tering, wrinkling or
c rac king, no los s ofad hes ion and the s pec imen s halls how no s igns
ofru s tc reepage beyond 1/8 -inc hon eithers id e ofthe s c ratc hmark.
The film thic knes s ofthe fac tory c oating orpaints ys tem applied on
the eq u ipments hallbe notles s than film thic knes s u s ed on tes t
s pec imen.

(3) S afety Req u irements : M ac hinery Gu ard s : Fu lly gu ard d rives
mec hanis ms orothermoving parts in ac c ord anc e with A N S IB 15. 1 .
P rovid e gu ard s fabric ated ofs tainles s s teeland expand ed s tainles s
s teelrigid ly mou nted , and read ily removed withou td is as s embly.

(4) S pec ialTools : Ifany partofequ ipmentfu rnis hed u nd erthes e
s pec ific ations req u ires a s pec ialtoolfor as s embly, ad ju s tment,
s etting, ormaintenanc e thereofand s u c htoolis notread ily available
on c ommerc ialtoolmarket, its hallbe fu rnis hed withequ ipmentas a
s tand ard ac c es s ory. S pec ialtools are thos e arefrigeration mec hanic
wou ld notnormally own.

(5) M anu fac tu rer's S u pervis ion: P rovid e the s ervic es ofc ompetent
fac toryrepres entatives to s u pervis e the ins tallation, tes t, s tart-u pand
ad ju s tment of c hillers and pu mps and to ins tru c t the Fac ility
M anager’ s pers onnelin the properoperation and maintenanc e ofthe
eq u ipment.

665.03 Related Work Specified in Other Sections.

(A) P aintingworks pec ified in S ec tion 68 1 -P A IN TIN G.
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(B) A irc ond itioning and ventilation work s pec ified in S ec tion 8 16 – A IR
C O N D ITIO N IN G A N D VEN TIL A TIO N .

(C) A irc ond itioning and ventilation s ys tem c ontrols s pec ified in S ec tion
8 1 7 -C O N TRO L S .

(D) Elec tric alworks pec ified in S ec tion 67 0 -EL EC TRIC A L .

665.04 Submittals.

(A) S u bmit the following d oc u ments in c onformanc e with the
req u irements for s u bmittals from S EC TIO N 660 - GEN ERA L
M EC H A N IC A L REQ UIREM EN TS :

(1) M anu fac tu rer's D ata:

(a) P u mps

(2) S hopD rawings :

(a) P u mps

(b) P ipingIns tallation

(3) Tes tingand S tart-UpP roc ed u res :

(a) P u mps

(4) W arranty and C ertific ates

(B) W eld ing:

(1) W eld ing P roc ed u re: B efore any weld ing is performed , s u bmit
three c opies of this weld ing proc ed u re s pec ific ation for allmetals
inc lu d ed in the work, together with proof of its q u alific ations as
ou tlined in A N S IB 31 . 1 .

(2) P erformanc e Q u alific ation Rec ord : B efore any weld er or
operator performs any weld ing, the C ontrac tor s halls u bmitto the
offic er-in-c harge three c opies of the W eld er's P erformanc e
Q u alific ation Rec ord in c onformanc e with A N S IB 31 . 1 s howing that
the weld erwas tes ted u nd erthe approved proc ed u re s pec ific ation
s u bmitted by the C ontrac tor. In ad d ition, the C ontrac tors halls u bmit
eac hweld er's as s igned nu mber, letterors ymbolwhic hs hallbe u s ed
to id entify the workofthe weld erwhic h s hallbe affixed immed iately
u pon c ompletion ofthe weld . W eld ers making d efec tive weld s after
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pas s inga qu alific ation tes ts hallbe req u ired to take a re-qu alific ation
tes t. W eld ers failingthe re q u alific ation tes ts willnotbe permitted to
worku nd erthis c ontrac t.

(3) P reviou s Q u alific ations : W eld ing proc ed u res , weld ers and
weld ing operators previou s ly q u alified by tes tmay be ac c epted for
this c ontrac twithou tre q u alific ation s u bjec tto approvalprovid ed that
allthe c ond itions s pec ified in A N S IB 31 . 1 are metbefore aproc ed u re
c an be u s ed .

(4) P erform allweld ingin ac c ord anc e withA N S IZ49. 1 .

665.05 Product Safety Requirements.

(A) P res s u re Ves s els : The d es ign, fabric ation, ins pec tion, and tes tingof
pres s u re ves s els inc lu d ing the waters id e and refrigerant s id e of
c ond ens ers and liqu id c oolers (evaporators )s hallbe in ac c ord anc e with
A S M E B oiler and P res s u re Ves s elC od e, S ec tion VIII, D ivis ion 1 , and
A S H RA E 15. The pres enc e ofthe A S M E offic ialC od e U-S ymbolorC od e
UM -S ymbols tamped ormarked on the ves s els , and the s u bmittingofthe
applic able A S M E requ ired manu fac tu rer's d ata reportwillbe ac c epted as
evid enc e thatthe pres s u re ves s els c omply with the A S M E ru les for
c ons tru c tion.

(B) M ac hineryGu ard s : Gu ard d rives mec hanis ms orothermovingparts
in ac c ord anc e withA N S IB 15. 1 .

(C) Elec tric alS ys tems : W iring and c omponents s hallc onform to N FP A
7 0 and UL 465.

665.06 Warranty.

A s s pec ified S ec tion 8 11 -GEN ERA L M EC H A N IC A L REQ UIREM EN TS , with the
ad d itions and mod ific ations s pec ified herein. C ontrac tors hallbe held res pons ible
foralld amages to any partofthe premis es , bu ild ing orc ontents c au s ed by leaks
orotherd efec ts in piping, eq u ipmentormaterials provid ed u nd erthis s pec ific ation,
forthe period s tated in S ec tion 8 11 -GEN ERA L M EC H A N IC A L REQ UIREM EN TS .

665.07 Chilled Water Piping, Fittings and Accessories.

M aterials and d imens ions in ac c ord anc e with A N S IB 31 . 1 W aterP iping S ys tems
as u s ed in this paragraph inc lu d e c hilled waterpiping s ys tems . P iping s ys tems
s hallbe c ompatible with s ys tem flu id s and c apable ofwiths tand ing the operating
pres s u res and temperatu res .
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(A) C hilled W aterP iping (A bovegrou nd ): P rovid e Type "K" hard -d rawn
c opper tu be, A S TM B 8 8 , with for the pipe s ize 4 inc hes and s maller.
P rovid e s eamles s S c hed u le 40 B lac kS teel, s tand ard weight, A S TM A 1 2 0 ,
pipe s ize largerthan 4 inc h.

(B) Fittings forC hilled W aterP iping: Fitting forc opperpiping alls izes ,
s old er-jointwrou ghtc opper pres s u re fittings c onnec ted with 95-5 tin
antimonys old er. Fittings forB lac kS teelpipings hallbe weld ed orflanged
with weld ing nec ks c onforming to A N S I B 16. 9 s teelor flanged type
c onformingto A N S IB 16. 5.

(C) Flanges : The rais ed fac es s hallbe removed when u s ed withflanges
havinga flatfac e.

(1) C opper Flanges : S oc kets old er-type joint150 lbs , plain (flat)
fac e, c as tbronze, A S TM B 62 . D imens ions s hallbe in ac c ord anc e
withA N S IB 16. 24. N ibc o, S toc kham , W alworthorapproved eq u al.

(D) End C onnec tions : P iping 4 inc hes and larger s hallbe flanged or
groove joint.

(1) B olting of Flanges : M aterialu s ed for bolts and s tu d s s hall
c onform to A S TM A 30 7 , Grad e B and materialfornu ts s hallc onform
to A S TM A 194, Grad e 2 . D imens ions ofbolts , s tu d s and nu ts s hall
c onform to A N S IB 1 8 . 2 . 1 and A N S IB 1 8 . 3. 2 withthread s c onforming
to A N S IB 1 . 1 c oars e type with C las s 2 A fitforbolts and s tu d s and
C las s 2 B fornu ts . B olts ors tu d s s hallextend c ompletelythrou ghthe
nu ts and may have red u c ed s hanks ofa d iameternotles s than the
d iameteratrootofthread s . C arbon s teelbolts s hallhave A meric an
S tand ard regu lar s q u are or heavy hexagon head s and s hallhave
A meric an S tand ard heavy s emi-finis hed hexagonalnu ts .

(2) Gas kets : A S TM D 20 0 0 , flu orinated elas tomers , s u itable forthe
pres s u re and temperatu re ranges enc ou ntered and c ompatible with
grooves in flange fac es .

(3) A llc onnec tions to mec hanic alequ ipments hallbe flanged or
grooved c onnec tions fors teelpipingonly.

(E) Valves : Gate, S pec ialand Related Eq u ipments hallc onform to the
following paragraphs . End c onnec tions s hallc onform to paragraph "End
C onnec tions " . Valves s hallhave ris ings tems and s hallopen when tu rned
c ou nterc loc kwis e. A llvalves ins talled 6 feetabove the finis hed floors hall
be provid ed withc hain operators .
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(1) D rain Valves : S hallbe ballvalves , bronze, 150 pou nd c las s .
S hallnotbe s maller than 3/4 inc h nominalpipe s ize, s hallhave
thread ed end s and s hallbe provid ed with hos e nipple ad apters for
c onnec ting a hos e to lead to a c onvenientfloord rain. The valves
s hallbe manu ally operated . P rovid e extend ed hand les forins u lated
valves . S toc kham, N ibc o, orapproved eq u al.

(2) A irVentValves : S hallbe M anu ally O perated GeneralS ervic e
Type and A u tomatic Type. The au tomatic type airventvalves s hall
be ofthe ballfloattype. The valves s hallbe provid ed with c as tiron
bod ies , 30 0 s eries c orros ion res is tant s teel float, linkage and
removable s eatofhard ened c orros ion res is tants teel. M anu alvent
valves s hallbe gate valves , bronze, 150 pou nd c las s . Valves s hall
be s u itable for hotor c old water s ervic e and 125 ps iworking
pres s u re. The valves s hallbe 3/4 inc hpipe s ize forwatermains and
1/2 inc hpipe s ize, minimu m , forallotherapplic ations . A irventvalves
s hallbe provid ed atallhighpoints in the waterpipings ys tem and as
ind ic ated .

(3) P etes P lu g: P rovid e petes plu g in lieu of pres s u re and
temperatu re gau ges forA H U and FC U withc hilled waterpipings ize
les s than 2 inc hes .

(4) P lu gValves : D eZu rik40 0 s eries withneoprene fac ingmaterial
orapproved eq u al.

(5) B u tterfly Valves : S hallc onform with M S S S P 67 , Type 1 tight
s hu toff valve and valve end s s hallbe lu g s tyle. The valve bod y
materials hallbe c as tiron and s hallbe d ou ble tightfors hu toffat150
ps ig. Valves s hallhave type 30 0 s eries c orros ion res is tants teel
s tems and d is c s or ec c entric , d u c tile iron d is c s with mold ed
elas tomerd is c s eals . Flow c ond itions s hallbe forthe regu lation from
maximu m flow to c omplete s hu toffbywayofthrottlingeffec t. Valves
s hallbe u s ed in open s ys tem . Valves s hallhave totally enc los ed
manu algear operators with ad ju s table balanc e retu rn s tops and
ind ic ators . Valves s hallbe s u itable forwatertemperatu res u pto 1 8 0
d egrees F. Valves ins talled 6 feetabove the finis hed floors hallbe
provid ed with c hain operators . Vic tau lic 30 0 s eries or approved
eq u al.

(6) C hec kValve:

(a) C hec k Valves 3 1/2 Inc hes and L arger: Valves s hallbe
C las s 150 with bronze trim . P rovid e non s lam , ec c entric d is c
type for c entrifu galpu mp d is c harge s ervic e. Vic tu alic , N ibc o,
S toc kham orapproved eq u al.
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(b) C hec k valve 3-inc hes and s maller: Valves s hallbe of
C las s 1 25, thread ors old erend s , bod y and c aps s hallbe of
A S TM B -62 c as tiron bronze c ompos ition s wing type d is c .
Vic tu alic , N ibc o, S toc kham orapproved eq u al.

(7) B allValves : 3 inc hes and s maller. B ronze ballvalves s hallbe
s ingle piec e bod y, fu llport1/4”to 2-1/2 inc h and c onventionalfor3
inc hes , c as tbronze balland s hallbe notles s than 150 pou nd c las s .
S toc kham, N ibc o, Vic tu alic or pre-approved eq u al. B allvalves on
c hilled waterpipings hallbe provid ed withextend ed hand les to allow
for ins u lation thic knes s . The extend ed hand le s hallallow valve
ac tu ation withou td amaging the ins u lation, N ib-S ealor approved
eq u al.

(8) M anu alFlow C ontrolValves : Flow c ontrolvalve s hallbe y-
pattern s tyle d es ign with d u c tile iron bod y. Valve s hallperform the
following fu nc tions : provid e flow meas u rement, provid e flow
balanc ing and provid e pos itive s hu t-off. H and wheels hallhave a
minimu m of eight 360 0 ad ju s tment tu rns of the hand wheelfor
maximu m s etting with a hid d en memory featu re and d igitalread ou t.
The valve s hall have pres s u re/temperatu re probes . P rovid e
c ompu terbalanc ingins tru mentto meas u re flow d ifferentialpres s u re
and temperatu re. Vic tau lic Y-pattern globe valve orapproved eq u al.

(F) M is c ellaneou s C omponents forP ipingS ys tem :

(1) Flexible C onnec tor: S hallbe for water s ervic e and s hallbe
flanged neoprene type with braid ed s tainles s s teelou terc as ing and
bolted s teelc ontrolrod s . M aterials s hallbe ofthe type rec ommend ed
by the manu fac tu rerforu s e withc hilled water. This applies , forpipe
s izes 1 inc hto 4 inc h. M as on M atraflex orapproved eq u al.

(2) Y-Type S trainer: C as t iron bod y, 2 0 mes h s tainles s s teel
s c reen, 1 25 ps iworkingpres s u re. P rovid e withblow-offvalve. This
applies , forpipe s izes 3/4 inc hto 4 inc h. W atts orapproved eq u al.

(3) D ielec tric Flange Kit: Flange kits hallbe the s ame s ize as the
line itis ins talled in. Kits hallinc lu d e afu llfac e flange phenolic gas ket
with the s ame ou ts id e d iameter as the flange, ins u lating phenolic
s leeve foreac hboltand phenolic was herforeac hnu t.

665.08 Thermometers.

S even inc h alu minu m c as e, W ellThread ed and S ealW eld ed or S ealB razed ,
Range 40 d egrees to 110 d egrees F. , S tand ard S tem , A d ju s table angle. S c ale
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and temperatu re ranges s hallbe s u itable forthe intend ed s ervic e. Thermometers
ins talled in c los e proximity to s ys tem thermos tats s hallbe the merc u ry type.
Thermometers thatare loc ated els ewhere in the s ys tem c an be of the organic
liq u id type as approved . Treric e, M ars halltown orpre-approved eq u al.

665.09 Pressure Gauges.

A lu minu m c as e, 4 1/2 inc h d ials ize forwater. The s c ale ranges , grad u ations ,
figu re intervals and type ofmou ntings hallbe s elec ted s pec ific ally forthe intend ed
s ervic e. The gau ge s hallbe ofa d es ign thatis read able from the floor. Treric e,
M ars halltown orpre-approved eq u al. P rovid e H D need le valve.

665.10 Pumps.

(A) C entrifu galP u mps : The c ontrac tors hallfu rnis hand ins tallas s hown
in the plans and d es c ribed in thes e s pec ific ations with high performanc e
end s ec tion pu mps . P u mps s hallmeetorexc eed the effic ienc y s hown in
the pu mp s c hed u le. To ins u re c avitation-free operation, eac h pu mp's
N P S H Req u irementmu s tbe low enou gh to permits table, c ontinu ou s
operation at120 % orgreaterofbes teffic ienc y point. Eac hpu mps hallbe
c apable of c ontinu ou s operation withou tprod u c ing nois e in exc es s of
H yd rau lic Ins titu te and O S H A gu id elines . P u mp c as ing s hallbe c los e
grain c as tiron fitted with a replac eable bronze c as e wearring. P u mps
with a s pec ific s peed greaterthan 160 0 s hallhave d ou ble volu te c as ings
with s u c tion s plitter to red u c e rad ialload ing and s haftd eflec tion. A ll
pu mps s hallbe ofthe bac kpu llou td es ign s o thatthe rotatingelementc an
be removed from the c as ing withou t d is c onnec ting the s u c tion or
d is c harge piping. P u mp impeller s hallbe of the enc los ed type of c as t
bronze and s hall be s tatic ally and d ynamic ally balanc ed . Impeller
d iameters hallbe trimmed forthe s pec ified d es ign c ond itions . P u mps haft
s hallbe fitted with a leak-les s mec hanic als eal. P u mps hallbe mou nted
on a heavy d u ty c as tiron bearing frame. S hafts hallbe ofc arbon s teel.
P u mp bearings s hallbe of the permanently s ealed type req u iring no
externallu bric ation. P u mp and motors hallbe mou nted on a rigid s teel
bas e, ad eq u ately reinforc ed agains td eflec tion. P u mps hallbe c onnec ted
to the d rive motor by a flexible c ou pling c apable of withs tand ing all
tors ional, rad ial and axial load s . C ou pling and expos ed rotating
c omponents of the pu mp and motor s hallbe protec ted by an O S H A
approved gu ard .

(B) P u mpM otors : M otors s hallc onform to N EM A M G-1 and be s u itable
forthe elec tric alc harac teris tic s as ind ic ated . P rovid e higheffic ienc y type
motors . P rovid e open d rip proof type for ind oor and TEFC motors for
ou td oorapplic ation.
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(C) C ontrols : In general, c ontrols s hall c onform to S ec tion 8 1 7 ,
" C ontrols " .

(D) S altC orros ion P rotec tion: P rovid e s altc orros ion protec tion forthe
pu mps loc ated ou td oor.

665.11 Vibration Isolators.

P rovid e neoprene c oated s pring with galvanized s teelhou s ing with minimu m 1 –
1/2 inc h d eflec tion, vertic ally res trained , vibration is olators for allequ ipment
s pec ified in this s ec tion.

665.12 Installation.

(A) Ins tallpiping and piping c omponents to ins u re properand effic ient
operation of the equ ipment and c ontrols and in ac c ord anc e with
manu fac tu rer's printed ins tru c tions . P ropers u pports forthe mou nting of
vibration is olators , s tand s , gu id es , anc hors , c lamps and brac kets s hallbe
provid ed . P iping c onnec tions to equ ipments hallbe arranged s o that
removalofeq u ipmentorc omponents ofeq u ipmentc an be ac c omplis hed
with the leas tamou ntof d is as s embly orremovalof the piping s ys tem .
P iping c onnec ted to eq u ipmentwith vibration is olators s hallbe provid ed
with flexible c onnec tions whic h s hallc onform to vibration and s ou nd
is olation requ irements forthe s ys tem . P rovid e elec tric is olation between
d is s imilarmetals .

(B) W aterP iping: A irvents s hallbe provid ed athigh points and d rains
atlow points in the c hilled waters ys tem .

(C) L oc ations : Eq u ipments hallbe loc ated s o thatworking s pac e is
available forallnec es s arys ervic ings u c has s haftremoval, d is as s embling
c ompres s orc ylind ers and pis tons , replac ing orad ju s ting d rives , motors ,
or s hafts eals , ac c es s to water head s and valves of s helland tu be
eq u ipment, tu be c leaning orreplac ement, ac c es s to au tomatic c ontrols ,
refrigerantc harging, lu bric ation, oild rainingand workingc learanc e u nd er
overhead lines .

(D) Id entific ation Tags and P lates : P rovid e eq u ipment with tags
nu mbered and s tamped fortheiru s e. P lates and tags s hallbe bras s or
non-ferrou s material. M inimu m letterand nu merals izes s hallbe 1/8 -inc h
high.

(E) A llnew expos ed metals u rfac es in the mec hanic alroom s hallbe
painted in ac c ord anc e withs ec tion 68 1 –P ainting.
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665.13 Piping Systems.

C u tto the meas u rements es tablis hed atthe s ite and work into plac e withou t
s pringing or forc ing. Ins tallpiping with line flexibility inc lu d ed to abs orb the
expans ion and c ontrac tion d u e to temperatu re c hanges of the piping s ys tems .
P ipingline flexibilitys hallbe ac hieved bythe u s e ofpipe bend s orloops orbellows
type expans ion joints . The piping s hallnotbe ru n c onc ealed in orbetween walls
orpartitions oru nd erfloors labs oru nd erfloors . W here pipings hallpas s throu gh
the s tru c tu re of the bu ild ing the pipe joints s hallnotbe c onc ealed bu ts hallbe
loc ated where they are ac c es s ible forins pec tion.

(A) Red u c ing Fittings : S hallbe u s ed to c onnec tc hanges of s izes in
pipinglines . B ranc h c onnec tions s hallbe mad e withtees .

(B) D ielec tric Unions or Flanges : P rovid e between ferrou s and non
ferrou s piping, eq u ipmentand fittings ; exc eptthatbronze valves and
fittings may be u s ed withou td ielec tric c ou plings forferrou s to ferrou s or
nonferrou s c onnec tions . Flanges and u nions s hall c onform to the
req u irements ofA N S IB 16. 1 0 S tand ard .

(C) P iping S ys tem S u pports : Fac tory-fabric ated by Elc en, Fee and
M as on, Grinnell, or Unis tru t; no c hains or s traps permitted . P rovid e
c onc rete ins erts , beam c lamps , c hannel framing hanger rod s and
ac c es s ories req u ired forproperpipe s u pport. C onc rete ins erts mu s tbe
u s ed atallpre-s tres s ed planks . Rams etorexplos ive type anc hors are not
permitted . A llou td oors u pports s hallbe hotd ipped galvanized .

(1) S u pportpipe atmaximu m s pac ing of 6 feetfor pipes 1-1/2
inc hes and s maller, 1 0 feetforpipes 2 inc hes throu gh 4 inc hes and
15 feetforpipes largerthan 4 inc hes . S u pportvertic alpiping with
hangeratbas e ofris erand withpipe c lampateac hfloor. O n vertic al
c hilled waterris ers , c lamps s hallbe mou nted 2 " above finis hed s lab
withs teelrod s u pports .

(2) A teac h s u pportpointon ins u lated piping, provid e O wens -
C orning Kaylo P ipe Ins u lation arou nd pipe with 1 8 -gage galvanized
s heetmetaljac keteac h two pipe d iameters in length. P ipe hangers
s hallbe s teelc levis hangerwith ad ju s table hangerrod ; 3/8 -inc h for
pipe 2 inc hes and s maller, 1/2-inc h forpipe 2-1/2 inc hes throu gh 3-
1/2 inc hes and 5/8 -inc hforpipe 4 inc hes and larger. Grou ps oflines
may be s u pported from s teelc hannelwithpipe c lamp.

(D) Flexible C onnec tions : Ins tallflexible pipe c onnec tors orc ou plings on
piping c onnec ted to equ ipment. The materialu s ed and the c onfigu ration
s hallbe s u itable forpres s u re, temperatu re and c irc u lating med iu m . The
flexible s ec tion s hallhave flanged end s and s hallbe s u itable for the
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s ervic e intend ed . The flexible s ec tion may be reinforc ed with metal
retainingrings , withbu iltin braid ed wire reinforc ementand res tric tion bolts
orwithwire braid c overs u itable forthe s ervic e intend ed .

(E) C ond ens ate D rain P iping S ys tems : S lope lines at1/4-inc h perfoot
u nles s otherwis e d irec ted . P rovid e a waters ealwithwaterc olu mn 1-inc h
greater than the totals tatic pres s u re of the fan in inc hes of water.
Terminate c ond ens ate d rain over neares t plu mbing d rain when not
otherwis e ind ic ated .

665.14 Aboveground Chilled Water Piping.

(A) Fabric ation and A s s emblyofP ipingand C omponents : P rovid e d rain
valves atlow points ofpipings ys tem and au tomatic airventvalves athigh
points where airpoc kets wou ld oc c u r. A llpiping s hallfollow the general
arrangements hown, c u tac c u rately to meas u rements es tablis hed forthe
workbythe C ontrac torand worked into plac e withou ts pringingorforc ing,
exc eptwhere c old s pringing is ind ic ated . P rovid e ad eq u ate c learanc e
from walls and roofs to permitthe weld ingofjoints and re-roofingwork; at
leas t6 inc hes . P rovis ion forexpans ion and c ontrac tion ofpipe lines s hall
be mad e. C hanges in s ize of waterlines s hallbe mad e with red u c ing
fittings . P rotec tmaterials and eq u ipmentfrom the weather. Us e flanged
joints only where nec es s ary fornormalmaintenanc e and where requ ired
to matc h valves and eq u ipment. Ins talljoints s o thatflange fac es bear
u niformly on gas kets . A llgas kets , pac king and thread c ompou nd s s hall
be s u itable for the s ervic e. L ong rad iu s ells s hallbe u s ed wherever
pos s ible to red u c e pres s u re d rops . D o notmiterpipe to form elbows or
notc h s traightru ns to form fu lls ized tees orany s imilarc ons tru c tion. A ll
branc hc onnec tions s hallbe mad e withweld ingtees exc eptfac tory mad e
forged weld ing branc h ou tlets ornozzles having integralreinforc ements
c onforming to A N S IB 31 . 1 may be u s ed , provid ed the nominald iameter
ofthe branc h is atleas tone pipe s ize les s than the nominald iameterof
the ru n. A llpipings hallbe ru n es s entially as ind ic ated , avoid interferenc e
withotherpiping, c ond u itoreq u ipment. Exc ept, where s pec ific ally s hown
otherwis e, ru n vertic alpiping plu mb and s traightand parallelto walls .
Trapping of lines s hallnotbe permitted exc eptas otherwis e ind ic ated .
P rovid e s leeves of s u itable s ize for alllines pas s ing throu gh bu ild ing
s tru c tu re. P iping c onnec ted to equ ipments hallbe ins talled to provid e
flexibility forthermals tres s es and forvibration, and s hallbe ad eq u ately
s u pported and anc hored s o thats train from weightand thermalmovement
ofpiping is notimpos ed on the eq u ipment. Eac h s ec tion ofpipe, fittings
and valves s hallbe thorou ghly c leaned and pos itively free of allforeign
matterbefore erec tion. P riorto erec tion, eac hpiec e ofpipe s hallbe held
in an inc lined pos ition and thorou ghlytapped to loos e s and , mills c ale and
foreign matter. B efore allfinalc onnec tions are mad e to apparatu s , was h
the interior of allpiping thorou ghly with water. B low ou tpiping with
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c ompres s ed airto remove ru s tc hips , oiland d ebris . P lu g orc ap open
end s ofmains d u ring alls hu td own period s . L ines s hallnotbe leftopen
atany plac e where foreign mattermightac c id entally enterpipe.

(1) Valves : Ins tallateq u ipmentto allow maintenanc e oris olation,
and to es tablis h proper and s eq u entialoperation of the c omplete
s ys tem .

(2) A irVentValves : P rovid e athighpoints in waterpiping. Is olate
valves and pipe to ru n offinto the neares tfloord rain.

665.15 Cleaning of Systems.

W hen ins tallations ofthe variou s c omponents ofthe pipings ys tems are c ompleted ,
they s hallbe c leaned with waterbefore finalc los ing. A llpiping and c omponents
s hallbe c leaned free of s c ale and thorou ghly flu s hed of allforeign matter. A ll
s trainers and valves s hallbe thorou ghly c leaned . Eq u ipments hallbe wiped c lean,
withalltrac es ofoil, d u s t, d irtorpaints pots removed . The C ontrac tors hallmaintain
the s ys tem in this c lean c ond ition u ntilfinalapproval. P ipingand eq u ipments hall
be c leaned and painted .

(A) S afety P roc ed u re: Ventilate work area and avoid s kin c ontac t.
S olvent res is tant gloves s hall be u s ed . O bs erve prec au tions and
warnings on the manu fac tu rer’ s prod u c tlabels .

665.16 Field Tests.

(A) A fterc ompletion ofthe pipingins tallation and priorto initialoperation,
tes ts s hallbe c ond u c ted on the piping s ys tem . Fu rnis h materials and
eq u ipmentreq u ired for tes ts . D efec ts d is c los ed by the tes ts hallbe
c orrec ted by the C ontrac tor. A fterins tallation and priorto ac c eptanc e,
tes ts s hallbe performed in the pres enc e ofthe offic er-in-c harge and s hall
be s u bjec tto his approval.

(B) C hilled W aterP iping: Tes tpiping s ys tem atone and one halftimes
s ys tem pres s u re bu tatleas t10 0 P S IG with water notexc eed ing 10 0
d egrees F. B efore tes ts , remove or is olate gau ges , traps and other
apparatu s in the pipings ys tem whic hmay be d amaged . Repairallleaks
by re-brazingjoints orreplac ingpipe orfittings . C au lkingofjoints willnot
be permitted . Ins talla c alibrated tes tpres s u re gau ge in the s ys tem to
obs erve los s in pres s u re. The requ ired tes tpres s u re s hallbe maintained
fora s u ffic ientamou ntoftime to enable an ins pec tion to be mad e ofjoints
and c onnec tions . D efec ts d is c los ed by the tes ts hallbe c orrec ted by the
C ontrac tor.
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665.17 Start-up and Operational Tests.

The c hilled waters ys tems s hallbe s tarted u p and initially operated . D u ring this
time, the variou s new and exis ting s trainers s hallbe period ic ally c leaned u ntilno
fu rtherac c u mu lation offoreign materialoc c u rs . A d ju s ts afetyand au tomatic c ontrol
ins tru ments as nec es s ary to plac e them in req u ired operation and s eq u enc e.
Repairins u lation afterfinalad ju s tments have been mad e.

665.18 Field Painting.

(A) C onform to S ec tion 0 990 1 –P A IN TIN G. P rovid e labels /s igns forall
pipinginc lu d ingc hilled water, c ond ens erwaterlines .

(B) The following items fu rnis hed u nd erthis s ec tion are to be painted
and id entified u nd erS ec tion 0 990 1 –P A IN TIN G. D o notpaintovername
plates orotherid entifyinglabels .

(1) P aintexpos ed blac kiron workinc lu d ingpipe, fittings , iron bod y
valves , pipe hangers , etc . , withtwo c oats ofzinc ric hpaint. Inc lu d ed
in this work s hallbe bare metalres is ters , lou vers ac c es s panelfor
mec hanic al equ ipment, c ontrol c overs , thermos tat c overs ,
s heetmetald u c twork, jac kets , piping, hangers , etc . P repare s u rfac e
as req u ired in paints c hed u le. P rovid e two finalc oats to matc h
ad joinings u rfac es exc eptas noted .

(2) S tenc ilallexpos ed piping with painted blac k letters ind ic ating
the s ervic e and with an arrow ind ic ating the d irec tion offlow. P iping
s hallbe s tenc iled where itenters and leaves eac h area and notin
intervals over30 ft. within an area. W id thofc olorband , s ize oflegend
letters , and pos ition oflegend s hallc onform to the requ irements of
A N S IA 13. 1 , S c heme forthe Id entific ation ofP ipingS ys tems .

665.19 Payment.

The Engineerwillpay forthe ac c epted pay items lis ted below atthe c ontrac tpric e
perpay u nit, as s hown in the propos als c hed u le. P aymentwillbe fu llc ompens ation
forthe workpres c ribed in this s ec tion and the c ontrac td oc u ments .

The Engineer willpay for eac h of the following pay items when inc lu d ed in the
propos als c hed u le:
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Pay Item Pay Unit

Removal–C H W P iping L inearFeet

C H W P iping L inearFeet

M obilization & C lean-Up L u mpS u m

C hilled W aterP iping& A c c es s ories -D emolition -C H W P u mp Eac h

C hilled W aterP iping& A c c es s ories -D emolition -C H W P ipe Eac h

C hilled W aterP iping& A c c es s ories -N ew -C H W P u mp Eac h

C hilled W aterP iping& A c c es s ories -N ew -C H W P iping L inearFeet

END OF SECTION 665
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Make the following Section a part of the Standard Specifications:

SECTION 666 – AIR CONDITIONING AND VENTILATION

666.01 Description.

The work includes providing new and modified air conditioning and ventilation
systems complete according to the contract. Provide all temperature and indicating
controls for this work. Furnish motor starters for equipment under this section.
Coordinate with work of other trades and/or being performed under sections.

666.02 General Requirements.

(A) As specified in Section 660 - GENERAL MECHANICAL
REQUIREMENTS, applies to this section with the additions and
modifications specified herein.

(B) 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) Chilled Water Air handling units / Fan Coil Units.

(2) Dehumidifiers.

(3) Ductless DX split systems.

(4) Supply air and exhaust fans.

(5) Fume Hoods and exhaust fans.

(6) Sheetmetal duct and duct insulation.

(7) Diffusers, registers and grilles.

(8) Piping, fittings, valves and pipe insulation.

(9) Testing, adjusting and balancing of air and water systems.

(10) Operation and maintenance instructions and manuals.

(11) Manufacturer’s literature, shop drawings and record drawings.

(12) Inspection, test and guarantee.
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666.03 Related Work Specified in Other Sections.

(A) Painting work specified in Section 681 - PAINTING.

(B) Electrical work specified in Section 820 - ELECTRICAL.

(C) Air conditioning and ventilation system controls specified in Section
666 - CONTROLS.

814.04 Submittals.

(A) The items for which the submittal requirements of Section 660 -
GENERAL MECHANICAL REQUIREMENTS, apply are as follows:

(B) Shop Drawings: Submit shop drawings of plans, performance data
and details showing locations and installation including but not limited to the
following:

(1) Air handling / Fan coil units and associated ductwork.

(2) Fume hood units and associated ductwork

(3) Exhaust fans and associated ductwork

(4) Dehumidifier and associated ductwork

(5) Ductless DX split systems and associated piping

(6) Electrical and electronic control wiring diagrams

(7) Ductwork and air devices

(C) Product Data: Submit product data for the following:

(1) Air handling / Fan coil units

(2) Fume Hood

(3) Dehumidifier

(4) Ductless DX Split System

(5) Flow control valves

(6) Motorized control valves
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(7) Electrical controls including starters

(8) Exhaust fans

(9) Vibration isolators

(10) Valves

(11) Flow devices and portable meters

(12) Pipe Insulation

(D) Schedules:

(1) Schedule of equipment listing name and addresses of
manufacturers, catalog numbers and trade names.

(2) Maintenance service contract and schedule.

(E) Reports: All testing and balancing reports.

(F) Certificates of Conformance or Compliance:

(1) Submit certificates of conformance for performance and
characteristics specified, the listed standards and in accordance with
Section 811 - GENERAL MECHANICAL REQUIREMENTS for the
following:

(a) Air handling / Fan coil units per ARI Standards 430 and 410

(b) Exhaust fans per AMCA

(2) Submit certificates of qualifications for manufacturers’
representatives: Test and Balance contractor.

(G) As-Built Drawings: Submit drawings in accordance with Section 811 -
GENERAL MECHANICAL REQUIREMENT.

(H) Operations and Maintenance Manuals: Submit manuals in
accordance with Section 660 - GENERAL MECHANICAL
REQUIREMENTS.

(I) Guarantee and Certificate: Submit one year guarantee and
certificate in accordance with Section 660 - GENERAL MECHANICAL
REQUIREMENT.
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814.05 Materials and Equipment.

Air conditioning and ventilation equipment to be considered for bid purposes shall
be from a manufacturer that has locally stocked spare parts, representation, and
support of a factory authorized service organization within 500 miles of the site of
installation and has serviced manufacturer's units of comparable type, size and
capacity as those specified herein. The manufacturer must have other units of
comparable type, size and capacity installed and operating satisfactorily in the State
of Hawaii for a minimum of two (2) years prior to bid opening.

814.06 Fan Coil Units (FCU) – Chilled Water.

(A) General: Factory-assembled, horizontal and vertical, draw-thru type
fan coil unit for ducted installation above the ceiling or floor mounting. Unit
shall be complete with water coils, fan(s), motor, belt drive, drain pan, and
filter.

(B) Casing: Construction shall be heavy-gage galvanized steel, lined with
one-in. thick epoxy coated edge sealed fiberglass thermal/acoustical
insulation. Knockouts shall be provided for hanging the horizontal unit, that
will accept 3/8-in. threaded rod at the top, and bottom of all unit corners.
Supply and return duct connection shall be one in. long. Removable side
panels shall be provided for access to the fan/motor assembly. A double-
sloped drain pan shall be constructed of stainless steel, extending under
the full length and width of the coil(s) with a 3/4-in. male nominal pipe thread
stainless steel drain connection and 1/2-in. male MPT stainless secondary
drain connection (capped when not required). The outside surface of the
drain pan shall be insulated with 1/8-in. closed cell insulation.

(C) Fans: Belt-driven, double-width fan wheels shall have forward-curved
blades and be statically and dynamically balanced. Fan drive shall consist
of variable-pitch motor pulley, fixed-pitch fan pulley and V-belt. Fans and
scrolls shall be of galvanized steel.

(D) Coils: Coils shall have 1/2 inch. copper tubes, copper headers,
aluminum fins bonded to the tubes by mechanical expansion and have a
working pressure of 250 PSIG at 200 F. Each coil shall have a manual air
vent and sweat connections for copper tubes.

(E) Motor(s): Fan motors shall be 3 phase TEFC invertor motor, 60 Hz,
1750 rpm, suitable for continuous duty at 104 F. Motors shall be resilient
base mounted. Motors 1 HP and higher will premium efficiency, qualify for
the HECO motor efficiency rebate program.
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(F) Special Features:

(1) Coils: Unit coil(s) shall be equipped with automatic air vent(s).

(2) Filters: 2-in. pleated filter shall be installed in the unit.

(3) Insulation: Units shall be equipped with one-in. thick Tuf-Skin II
insulation.

814.07 Exhaust Fan (EF).

(A) Fume Hood Exhaust Fan: Base fan performance at standard
conditions. (density 0.075 lbs/ft3). Fans selected shall be capable of
accommodating static pressure and flow variations of +/- 15% of scheduled
values. Each fan shall be belt driven. Fans submitted that are not in
arrangement 10 with the motor accessible at roof level, shall have a jib
crane (complete with removable hoist), provided by the fan manufacturer,
to perform motor maintenance and replacement. Fans to be equipped with
lifting lugs. Fan stand to be coated steel with a minimum of 4 mils of Plastifer
epoxy #ES90-AS81 epoxy. Fasteners to be 316 stainless steel. Fan shall
be M.K. Plastics Corporation, Axijet or pre-approved equal

(1) Fan Housing and Outlet

(a) Fan housing to be aerodynamically designed with high-
efficiency inlet, engineered to reduce incoming air turbulence.

(b) Fan housing shall be manufactured in specifically
formulated resins, for maximum corrosion resistance, UV
inhibited and reinforced with fiberglass for structural strength.
Fastening bolts holding the casing to the support plate are to be
encapsulated in FRP. No uncoated metal fan parts in the
corrosive air stream will be tolerated. Fans shall be supplied with
a internal graphite liner and grounding strap to remove static
electricity, as well as a flame retardancy of 25 of less, if
scheduled.

(c) A bifurcated fiberglass reinforced plastic (FRP) discharge
nozzle shall be supplied by the fan manufacturer and be
designed to efficiently handle an outlet velocity of up to 7200
FPM. The discharge shall include a venturi and wind band to
induce ambient air up to 270% of fan capacity.

(d) Provide housing drain attached at the lowest point for
condensation removal.
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(e) An access door shall be supplied for impeller inspection and
service.

(f) Standard finish color to be light gray.

(2) Fan Impeller

(a) Fan impeller shall be centrifugal, backward inclined, or
airfoil design with non-stall characteristics. The impeller shall be
electronically balanced both statically and dynamically Grade
G6.3 per AMCA Standard.

(b) For 1225 and 1500 sizes, the impellers to be molded FRP,
backward inclined. A metal back plate integral to the FRP
impeller and encapsulated in resin shall have the hub extending
to the outside of the fan housing. The shaft end in the housing
to be covered by a tight fitting FRP cap.

(c) Fan impeller on 1825 and larger shall be manufactured of
steel and coated with a minimum of 4-6 mils of Plastifer epoxy #
ES90-AS81.

(3) Fan Inlet Elbow / Plenum

(a) For constant volume systems, the fan shall be connected
directly to duct without the need of bypass damper.

(b) For variable volume systems, an inlet elbow/plenum shall
be provided as shown on drawings. The elbow/plenum shall be
equipped with a bypass air damper and drainable inlet air louver
for introducing outside air at roof level upstream of the fan. The
plenum shall be constructed of galvanized steel and coated with
4-6 mils of Plastifer epoxy TC-B62Z-B60VZ70, and mounted on
roof curb or rails as shown on the project drawings. Inlet
elbow/plenum to be attached to the fan inlet by a flexible PVC
connector, provided by the fan manufacturer.

(c) Bypass air damper shall be opposed-blade design, and the
damper and inlet louver for each inlet elbow/plenum shall be
fabricated of aluminum.

(d) A fan isolation damper fabricated of epoxy coated
aluminum shall be provided as shown on the project documents.
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(4) Fan Motors and Drive

(a) Motors to be premium efficiency, standard NEMA frame,
1800 RPM, premium efficiency TEFC with a 1.15 service factor.
A factory mounted NEMA 3R disconnect switch shall be provided
for each fan. Motor maintenance shall be accomplished without
fan impeller removal or requiring maintenance personnel to
access the contaminated exhaust components. Motors shall be
readily accessible for maintenance. Provide premium efficiency
TEFC type motors. Motors 1 HP and higher will qualify for the
HECO motor efficiency rebate program.

(b) Fan submitted that use 900 RPM, 1200 RPM or are C-Face
motors, shall include one spare motor per fan system, in
accordance with ANSI Z9.5, section 4.14.7.4, CRITICAL
SERVICE SPARES.

(c) Drives belts and sheaves shall be sized for 200% of the fan
operating brake horsepower, and shall be readily and easily
accessible for service, if required.

(d) Shaft to be ANSI C-1045 steel, and be protected with
TECTYL 822B protective coating.

(e) Fan shaft bearings to be selected according to bearing
manufacturers recommendations and be sized for an L-10 life of
200,000 hours. Bearings shall be ball or spherical pillow block
type, sealed retain lubricant and exclude dust and air.

814.08 Fume Hood.

Fume hoods shall function as ventilated, enclosed workspaces, designed to capture,
contain and exhaust fumes, vapors and particulate matter produced or generated
within the enclosure. Fume hood shall be factory designed to function as a by-pass
fume hood.

(A) Manufacturer: Labconco, Protector Premier Laboratory Fume Hoods
model 100400002 or approved equal.

(1) Cabinet: 48 inch wide x 31.7 inch deep x 59 inch high. Hood shall
be double-wall construction, powder-coated, cold rolled steel exterior,
galvanized steel support members with a one piece monolithic molded
polyester resin liner.

(a) Side panels and access panels 20-gauge sheet steel. Hood
corner posts are 18-gauge sheet steel. Ceiling enclosure panels
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are 18 gauge sheet steel. Sheet steel shall be cold-rolled,
commercial steel (CS) sheet, complying with ASTM A 1008/A
1008M.

(b) Chemical Resistant Finish shall be prepare, treat, and finish
welded assemblies after welding. Finish complies with
acceptance levels of cabinet surface finish tests in SEFA 8. Third
party validation required.

(c) Fume Hood Finish shall be Glacier White.

(2) Baffle: Shall be one-piece monolithic molded polyester resin.
Moving or adjustable baffles are not acceptable.

(3) Sash: Shall have a maximum opening is 28 inches. An
unobstructed viewing height of 37.5 inch. Hood shall incorporate a
perforated sash handle to bleed air into the hood chamber directing
fume concentrations away from the user's breathing zone.

(a) Glass: Fully tempered safety glass with unobstructed, side-
to-side view of fume hood interior and service fixture
connections.

(b) Sash Tracks: Steel with Chemical Resistant Finish. Shall
include bump stops for opening and closing.

(c) Sash guides: Corrosion resistant extruded poly-vinyl
chloride.

(d) Sash System: Vertical Sash (Cable and Pulley), hoods
have a single vertical sash counterbalanced by a single weight.
Sash and weight to be connected via aircraft cable meeting MIL-
W-83420 Military Specification. Rear pulleys shall be connected
via timing shaft to prevent sash tilting and permit one finger
operation at any point along full width sash handle. Maximum 7
pounds pull required to raise or lower sash throughout its full
length of travel. Design system to hold sash at any position
without creep and to prevent sash drop in the event of cable
failure. Include a defeatable, and automatically resetting sash
stop positioned for an 18” sash height.

(4) By-Pass Opening: The size of the by-pass opening is controlled
by sash position for use with a constant volume mechanical system.
The hood shall not have a change in static pressure or exhaust volume
across all sash positions.



HWY-L01-22
666-9a 5/23/24

(5) Exhaust Connection: Fiberglass reinforced polyester resin, and
a continuous component of the fume hood liner. Duct collars attached
with fasteners, adhesive, or varying in material of construction from
the liner are not acceptable. Collar shall have a 12.81 inch ID to
accommodate any 12 inch nominal duct without the need for a
transition adapter. 4-foot hoods have one exhaust connection. Ducting
shall go inside the duct collar to ensure condensate travels into the
hood and evaporates.

(6) Service: The hood manufacturer shall furnish and deliver all
service outlets, accessory fittings, electrical receptacles and switches,
as listed in these specifications, equipment schedules or as shown on
drawings.

(a) Plumbing fittings mounted on the fume hood
superstructures shall be pre-plumbed per section 2.03.

(b) Final plumbing and electrical connections are the
responsibility of those Contractors fulfilling requirements of the
mechanical and electrical Divisions.

(c) All electrical services are pre-wired to a single point internal
junction box at the top right of the hood.

(7) Wiring: Pre-wire fluorescent lighting, light switch, blower switch,
and electrical outlet for 115 volt, 60 Hz, 15 amp operation.

(8) Fume Hood Accessories: Service Fixtures: Color-coded hose
nozzle outlets and valves mounted inside the fume hood and
controlled from the exterior with color-coded index handles

(a) Provide a gas, air and cold water service fixtures. Hose
connectors located inside the fume hood cavity are chemically-
resistant, glass-filled polypropylene with 6 serrations.

(b) Service lines shall be factory installed from valve to outlet.
Copper tubing unless otherwise noted. Brass service lines for
gas

(c) Valves: Extruded brass valve and rotating seat, TFE-coated
silicone bronze stem and TFE packing. Fixture handles are
plastic and color coded as well as labeled for the designated type
of service. Valves are front loaded, located on the fume hood
corner post for remote use, and include Cold tap water, LP Gas
and Air.
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(d) Ceiling Enclosure Panels: Provide filler panels matching
fume hood exterior to enclose space above fume hoods at front
and sides of fume hoods and extending from tops of fume hoods
to ceiling.

(e) Face Velocity Monitor/Alarm (Audio/Visual Air Flow
Monitor): Provide audible and visual alarm in the event of an
unsafe face velocity. Alarm shall sit flush with the fume hood
corner post. Based on a thermally compensated thermistor in the
alarm module, and air passing through a separate airstream into
the hood interior. LED lights display red for alarm and green for
normal operation. Include external alarm and night setback
functions. Alarm mute shall be accessible from the front of the
monitor; visual alarm must remain activated until alarm condition
is corrected. Calibration shall be through a front located
potentiometer. Calibration is the responsibility of the mechanical
contractor following a complete balancing of the mechanical
system, and concurrently with As-Installed testing.

(B) Fume Hood Work Surface: 1.25 inch thick, molded from solid modified
epoxy resin, with smooth, non-specular, black finish. One inch radius front
edge for optimal fume hood performance. 3/8 inch dished area to match the
fume hood interior work space and form a water tight pan for spill
containment.

(1) Include a 2.5 inch diameter hole on each side for service pass-
through and piping. Hole to be covered by hood superstructure upon
installation. Include two 1.5 inch diameter penetrations to
accommodate base cabinet venting. Holes to be located outside of
dished area and under the fume hood baffles. Include plugs.

(2) Cupsink: provide a 3 x 6” dimension, polypropylene construction
with strainers and tailpieces, NPS 1-1/2. Shall sit flush with dished
area of work surface Cupsink to be located Left rear.

(C) Fume Hood Base Cabinet: Shall be in depths of 22", widths, quantities,
and types called out in the equipment schedule or drawings, and meet the
requirements of this specification. Exterior construction minimum 18 gauge
cold rolled sheet steel with Chemical Resistant Finish. Hinges minimum 10
gauge plate with self-clinching pilot pin. The rear panel will feature a 12" x
8" removable plumbing access panel. Each cabinet includes four leveling
feet. Capable of supporting up to 800 pounds. An 8 inch filler panel shall be
provided to increases the cabinet depth to 30 inches.
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(1) Standard Storage with an overall exterior dimension of 48 inch
wide x 22 inch deep x 35.5-36.75 inch. Flush pull handles are ABS,
low gloss black.

814.09 Ductless DX Split System.

(A) Fan Coil Unit (FCU) –Cassette

(1) Cassette Ceiling Mounted: Indoor, direct-expansion, low profile
(10.1 in.) in-ceiling fan coil. Unit shall be complete with a coil, fan driven
by DC inverter-motor, PMV (pulse modulating valve), piping connectors,
electrical controls, microprocessor control system, integral temperature
sensing, condensate pump with a lift capability of 26 inch W.G. and
hanging brackets.

(2) Unit Cabinet: Cabinet shall be constructed of zinc-coated steel.
Fully insulated discharge and inlet grilles shall be attractively styled, high-
impact non- metallic material. The inlet grille shall have hinges and can
be opened to obtain access to the cleanable filters, indoor fan motor and
control box.

(3) Fans: Fan shall be centrifugal direct-drive blower type with air
intake in the center of the unit and discharge at the perimeter. Automatic,
motor-driven vertical air sweep shall be provided standard. Automatic
motor-driven louvers shall be provided standard and shall be adjustable
for 2, 3 or 4-way discharge. Air sweep operation shall provide 3 user
selectable modes.

(4) Coils: Coil shall be copper tube with aluminum fins and galvanized
steel tube sheets. Fins shall be bonded to the tubes by mechanical
expansion and specially coated for enhanced wettability. A drip pan
under the coil shall have a factory-installed condensate pump and drain
connection for hose attachment to remove condensate. A replaceable
element in the condensate disposal system provides antibacterial
protection.

(5) Motors: Motors shall be totally enclosed, permanently lubricated
ball bearing with inherent overload protection. Fan motors shall be
inverter controlled variable speed.

(6) Controls: Wired remote controller shall communicate over 2-core
shielded wire up to 1640 feet. It shall be capable of controlling groups of
up to 8 indoor units. It shall be able to operate as a primary or secondary
controller when 2 remote controllers are connected to a single indoor unit
or group. The system shall be able to be configured so that the return air
(TA) can be sensed at the unit, at the remote controller or through a
remote sensor. The local controller shall minimally be able to control On-
OFF, set point, mode, and be able to display system generated error
codes. User interface with the unit shall be accomplished via a wired
thermostat that shall have the following functions as a minimum:
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(i) Automatic restart after power failure at the same operating
conditions as at failure.

(ii) Thermostat control to enter set points and operating
conditions.

(iii) Programmable fan speed control shall be user-selectable:
high, medium, low, or automatic operation during all operating
modes.

(7) Internal Condensate Pump: The condensate pump shall remove
condensate from the drain pan when gravity drainage cannot be used.
The lift capability of the condensate pump shall be direct vertical 20
inches. Float control shall be in the condensate sump to shut the unit
down in case of a pump malfunction.

(8) Ventilation Air Intake: The multi-function casement ventilation air
intake plenum shall include duct connection to provide increased outdoor
ventilation air volume.

(9) Thermostat: The flat stat thermostat shall incorporate 3-speed
control, programmability, auto changeover, backlight, locking keypad and
a large LCD display that is mounted flush to the wall.

(B) Air Cooled Condensing Unit (ACCU, 5-TON AND LESS)

(1) General: Factory assembled, single piece, air-cooled outdoor unit.
Contained within the unit enclosure shall be all factory wiring, piping,
controls, and the compressor.

(2) Unit Cabinet: Unit cabinet is constructed of galvanized steel,
bonderized and coated with a baked-enamel finish on inside and outside.
Unit access panels are removable with minimal screws that provide full
access to the compressor, fan, and control components. Outdoor
compartment is isolated and have an acoustic lining to assure quiet
operation.

(3) Fans: Outdoor fans are direct-drive propeller type, and discharge air
horizontally. Fans draw air through the outdoor coil. Outdoor fan motors
are totally-enclosed, single phase motors with class B insulation and
permanently-lubricated ball bearings. Motor is protected by internal
thermal overload protection. Shaft has inherent corrosion resistance. Fan
blades shall be nonmetallic and shall be statically and dynamically
balanced. Outdoor fan openings shall be equipped with PVC metal/mesh
coated protection grille over fan.

(4) Compressor: Compressor shall be fully hermetic rotary type.
Compressor shall be equipped with oil system, operating oil charge, and
motor. Internal overloads shall protect the compressor from over-



HWY-L01-22
666-13a 5/23/24

temperature and over-current. Motor shall be NEMA rated class F,
suitable for operation in a refrigerant atmosphere. Compressor assembly
shall be installed on rubber vibration isolators. Compressors shall be
single phase.

(5) Outdoor Coil: Coil shall be constructed of aluminum fins
mechanically bonded to seamless copper tubes, which are cleaned,
dehydrated, and sealed.

(6) Refrigeration Components: Refrigerant circuit components shall
include brass external 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 fittings with brass caps, accumulator, reversing valve.

(7) Controls and Safeties: Operating controls and safeties shall be
factory selected, assembled, and tested. The minimum control functions
shall include the following:

(a) Controls:

(i) A time delay control sequence is provided standard
through the fan coil board.

(ii) Automatic outdoor-fan motor protection.

(b) Safeties:

(i) System diagnostics.

(ii) Compressor motor current and temperature overload
protection.

(iii) Outdoor fan failure protection.

814.10 Dehumidifier (DH)

Dehumidifier shall be of a type proven in satisfactory operation for a minimum of 10 years.
Dehumidifier shall be of the non-cycling sorption type with a single desiccant rotary
structure.

(A) The casing will be fabricated as a unitized body with welded aluminum
construction for maximum strength and durability. Suitable access panel shall
allow access for inspection or servicing without disconnecting ducting or
electrical wiring. Airflow balancing dampers to be furnished.

(B) The rotary structure shall be a monolithic fabricated extended surface
consisting of inert silicates reinforced with uniform diameter glass fibers for
maximum strength. The fabricated structure shall be smooth and continuous in
the direction of airflow without interruptions or sandwich layers which restrict
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airflow or create a leakage path at joining surfaces. Desiccant shall not channel,
cake or fracture due to repeated temperature and moisture cycling. The materials
of construction shall be water washable, non-toxic and NFPA 255-ASTM E84
compliant. Full face contact pressure seals shall be provided to separate the
process and reactivation air streams and eliminate detrimental leakage of air or
moisture with static pressure differentials of up to 3" of water gauge.

(C) Dehumidifier shall be factory assembled; fully automatic, complete with
honey comb desiccant wheel, reactivation heaters, reactivation energy control
system, roughing filters, motors, fans, non-ratcheting desiccant drive unit,
automatic controller and all components’ auxiliaries. Reactivation energy
modulation shall be stepless solid state proportioning type. Dehumidifier shall be
functionally tested at the manufacturer’s factory and shipped complete with all
components necessary to maintain normal operation.

(D) Controls: Wall mounted humidistat for on/off controls

(E) Desiccant Dehumidifier shall be Munters model HC or pre-approved equal

814.11 Motor Starter.

(A) Single-Phase Starter: Starters for 115VAC single phase motors less
than 1 HP shall have a quick-make / quick break toggle mechanism, trip
free manual reset thermal overload relay, position indicator showing ON
and OFF positions.

(B) Multi-Phase Starter: Furnish magnetic across-the-line starter with
three overload protection relays with pilot light and with three auxiliary
contacts and circuit breaker with hand-off-automatic switch, for each multi-
phase motor unit. Starter shall be clearly marked to indicate the motor for
which it is being furnished. Enclosure shall be NEMA 4X stainless steel.
Provide integral control transformer and voltage protection.

814.12 Air Devices.

(A) Supply Air Diffuser: Provide Titus Model TDCA series, type 3, or
approved equal. Diffuser shall be square neck, louvered face, aluminum,
surface mounted with adjustable pattern in sizes and patterns as indicated.

(B) Return Air Register: Provide Titus Model TDCA series, type 3, or
approved equal. Diffuser shall be square neck, louvered face, aluminum,
adjustable volume damper surface mounted with adjustable pattern, in
sizes and patterns as indicated.

(C) Exhaust and Transfer Air Grille - EAG: Provide Titus Model 350RL-
SS series or approved equal. Grille shall be louvered, stainless steel for
exterior location and aluminum for interior locations, surface mounted, 3/4
inch louver spacing, 35 degree fixed deflection angle with blades parallel to
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long dimension and in sizes and capacities as indicated. Provide standard
finish or as indicated.

(D) Color shall be white unless otherwise noted.

814.13 A/C and Ventilation Ductwork, Pressure Class 0 to 2 inch W.G.

(A) All ductwork shall be galvanized steel with gages and construction in
accordance with Chapter 1, Air Duct Design, 1988 Equipment Volume
ASHRAE Handbook. Duct system shall be constructed for a commercial
system with a minimum of 3 inch W.G. pressure.

(B) Sheet Metal for Ducts: Standard hot dipped galvanized steel sheets
of weights as specified hereinafter, except where another material is
specifically indicated. See PART 3 - EXECUTION - DUCTWORK, AND
RELATED SHEETMETAL WORK.

(C) All ductwork and plenum chambers 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.

(D) Flexible Duct: Owens-Corning Fiberglass INL-25, Flexible duct, Class
1 or equal. Length of flexible duct connecting rigid duct and devices shall
not exceed 5 feet. Flexible only allowed for connecting rigid duct to air
devices or for plenums of the air devices.

814.14 Fume Hood Exhaust Duct.

(A) All ductwork and plenum chambers shall be 304 stainless steel
installed of gauges and with bracing and joints all in accordance with latest
edition of ASHRAE Guide and SMACNA Round Industrial Duct
Construction Standards for duct supports and reinforcement using stainless
steel materials. All seams shall be welded.

(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 ASHRAE
Guide and Data Book and SMACNA HVAC Metal Duct Standard, +6 inch
W.G. static pressure class. Ducts shall also be capable of withstanding -3
inch W.G. negative pressure. Connections to plenum shall be airtight. All
ducts shall be sealed to Seal Class C requirements. No polysulfide sealant
shall be used. Polyurethane sealant is acceptable. Return and outside air
ducts may be constructed of properly sealed punch seam duct. Ducts may
be welded to meet the high static pressure requirements.



HWY-L01-22
666-16a 5/23/24

814.15 Volume, Dampers, Balancing Dampers, Fire Dampers.

(A) Volume Dampers: 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. Unless otherwise indicated, all volume dampers in
ductwork 10 inches or greater, in either width or height, shall be opposed
blade type. Branch dampers as indicated are required regardless if the air
devices are provided with volume dampers. Provide Ruskin or approved
equal.

(B) Balancing Dampers: Balancing dampers for branches and mains shall
be equipped with Young Regulator No. 1 or approved equal.

(C) Concealed Operators: Where damper operators must be placed in
remote or concealed locations, provide Young Regulator No. 914 or
approved equal miter gear operator with Young Regulator No. 315 or
approved equal, concealed regulator with flush mount, chrome plated and
adjustable access cover.

(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 and maximum allowed spot velocity of 3500 fpm and
maximum air temperature of 200 degree F. Provide front flange. Provide
Ruskin CBD6 or approved equal.

814.16 Flexible Connections for Ductwork.

All duct connections to air handling units shall be 9 inches full length.

814.17 Vibration Isolation.

(A) Unless otherwise noted on Equipment Schedule, all mechanical
equipment shall be mounted on vibration isolators to prevent transmission
of vibration and mechanically transmitted sound to building structure.
Vibration isolator shall be selected in accordance with weight distribution so
as to produce reasonably uniform deflection. Deflections shall be minimum
of one inch for all equipment.

(1) For Ceiling Mounted Fan Coil Units and Exhaust Fans: Provide
minimum 1 inch deflection spring vibration hangers containing a spring
and a double deflection neoprene element in series. Neoprene
elements shall have a minimum deflection of 0.35 inches. Spring
diameters shall be no less than 0.8 of compressed height of spring at
rated load. Springs shall have minimum additional travel to solid equal
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to 50 percent of rated deflection. Hangers shall be as manufactured
by Mason Industries, Amber booth or approved equal.

(2) Pipe Isolation: Piping connected to mechanical equipment shall
be isolated from building structure throughout its turns by hangers or
supports. In order to be certain that piping weight is properly
distributed and not distorting equipment connections support first
three hangers at equipment with vibration isolation. All pipe hangers
shall be the same type as for the ceiling mounted air handling unit and
fan coil unit previously described.

(B) Flexible Connectors: Flexible neoprene connectors with Hypalon
cover shall be provided in all water piping connections to air handler / fan
coil units where pipe is greater than 2 inches nominal diameter. Connectors
shall be of neoprene, single sphere, with ductile iron Class 150 flanged
connections. Flanged assemblies shall be equipped with limit bolt to restrict
maximum travel and resist pressure thrusts. Connectors shall have a
minimum rating of 225 psi at 170 degrees F operating temperature. All
materials shall be suitable for use in chilled water systems and outdoor
environments. Connectors shall be Mason Industries, Inc., Type MFNC or
approved equal.

(C) Flexible Hoses: Metallic braided bronze hoses shall be provided in all
chilled water piping to the air handling units where pipe is 2 inches or less
nominal diameter. Hoses shall be Mercer BBF or equal. Provide soldered
or threaded ends. Lengths shall be 6 times the nominal diameter with a
maximum of 36 inches. Hoses shall be installed on equipment side of shut-
off valves and horizontally wherever possible.

814.18 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 Engineer 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 Engineer.



HWY-L01-22
666-18a 5/23/24

814.19 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 shall include any additional steel
purlins, brackets 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.

814.20 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.

(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.

(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.
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(6) Ducts passing through outside walls shall be suitably and
properly flashed and counter flashed to prevent leaks. Fresh air intake
or ventilation opening shall be provided with screened intakes.

(B) Pipe Installation:

(1) Pipe shall be cut accurately to measurements established at the
job site and worked into place without springing or forcing, properly
clearing all windows, doors and other openings. Cutting or weakening
of the building structure to facilitate piping installation will not be
permitted.

(2) Pipes shall be cut square, shall have burrs removed by reaming,
and shall be so installed as to permit free expansion and contraction
without damage to joints or 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.

(3) Changes in direction shall be made with fittings, except the
bending of pipe will be permitted, provided a hydraulic or mechanical
pipe bender is used and wide sweep bends are formed. Bent pipe
showing kinks, wrinkles, or other malformations will not be accepted.
All piping shall be installed with sufficient pitch to insure adequate
drainage.

(4) 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.

(5) Welded joints shall conform as to workmanship, testing,
qualification of welders and general requirements, with welding
section of ANSI B31.1 "Codes of Pressure Piping". The University
reserves the right to require qualifying demonstration of any welder
assigned to job by Contractor at no additional cost.

(6) 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.

(7) Pipes passing through walls or concrete floors shall be provided
with pipe sleeves fitted into place at time of construction. Sleeves shall
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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. Where pipes pass through fire walls or floors, seal both ends
of sleeve with Underwriter’s Laboratories listed thermal barrier
material to maintain fire rating.

(8) All piping systems shall be thoroughly tested for leaks prior to
insulating the pipe and closing up ceilings, walls and floors. Piping
system shall be pressure tested to maximum allowable working
pressure. Correct all leaks.

814.21 Equipment Support.

Refer to drawings for type of construction from which equipment is to be supported.
Shall be provided as indicated:

(A) Provide adjustable hangers, clamps, supplementary steel, etc., as
required for proper support of all piping.

(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.

814.22 Adjusting and Cleaning.

Pipes shall be cleaned free of scale and thoroughly flushed of all foreign matter.
Equipment shall be wiped clean, with all traces of oil, dust, dirt, or paint spots
removed. Temporary filters shall be provided for all fans that are operated during
construction and after all construction dirt has been removed, new filters shall be
installed. 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.
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814.23 Testing, Adjusting and Balancing.

(A) Test, adjust and balance each piece of equipment as required to
assure proper operation.

(B) Air and Water Systems Testing and Balancing: Upon completion of
the installation and field testing, performance test and adjust the supply,
return, make-up, and exhaust air systems, and chilled and hot water heat
recovery systems to provide the air volume and water flow quantities
indicated. Accomplish all work in accordance with the agenda and
procedures specified and Associated Air Balance Council 71679 or the
standards of the National Environmental Balancing Bureau. Correct air
and water system performance deficiencies disclosed by the test before
balancing the systems.

(C) Agency Qualifications: The Contractor, as part of this contract,
shall obtain the services of a qualified testing organization to perform the
testing and balancing work as herein specified. Prior to commencing
work under this section of the specifications, the testing organization
shall have been approved by the Engineer. The criteria for determining
qualifications shall be membership in the AABC, or certification by the
NEBB.

(D) Adjust systems and components thereof that perform as required by
drawings and specifications. Instruments used for measurements shall be
accurate and calibrated within the last 6 months. Provide last date of
calibration.

(E) Submit testing and balancing reports for all air and water systems in
accordance with Section 811 - GENERAL MECHANICAL
REQUIREMENTS.

(F) Balancing:

(1) Water piping systems shall be balanced to produce water
quantities as indicated with all manual and automatic control valves
open.

(2) Duct systems shall be balanced as follows: System (or air
moving device) to not less than 95 percent of design CFM.

(G) System Test Report: The Contractor shall provide as part of the
submittal typewritten schedules of readings taken during the balancing
and testing operations indicating the required or specified reading, the first
reading taken, and final balanced reading in the certified report. The
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certified report shall include for each air-handling system the data listed
below:

(1) For Each Air Handling / Fan Coil Unit:

(a) Manufacturer and Model

(b) Size

(c) Arrangement, Discharge, and Class

(d) Motor HP, Voltage, Phase, Cycles, and Full Load Amps.

(e) Location and Local Identification Data

(f) CFM

(g) Static Pressure

(h) RPM

(i) Motor Operating Amps

(j) Duct Static Pressure Controller Setpoint (for VAV
systems)

(2) Duct Systems:

(a) Duct Size(s)

(d) Average Velocity

(c) Recorded (Actual) CFM

(d) Design CFM

(3) For Each Individual Air Terminal:

(a) Terminal Identification (Supply or Exhaust, Location and
Number Designation)

(b) Type, Size, Manufacturer, and Catalog Identification

(c) CFM

(d) Applicable Factor for Velocity, Area, etc.
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(e) Velocities - FPM (State "core," "inlet," etc., as applicable)

(4) Cooling Coils for Each Air Handing / Fan Coil Unit:

(a) GPM

(b) Entering and Leaving Water Temperatures

(c) Entering and Leaving Air Conditions (D.B. and W.B.)

(d) Air Side Pressure Drop

(e) Water Pressure Drop

(5) For Each Exhaust Fan:

(a) Manufacturer and Model

(b) Motor H.P., Voltage, Cycles, Phase, and Full Load Amps

(c) Running Load Amps

(d) CFM and RPM. if belt drive

(6) For Each Pump:

(a) Manufacturer and Model

(b) Motor HP, Voltage, Cycles, Phase, and Full Load Amps

(c) Running Load Amps

(d) GPM

(e) Inlet / Outlet Pressure

(H) Control Settings: On-site settings for all automatic controls including
thermostats, safety controls, minimum damper settings, fire-safety
thermostats, pressure controls, temperature controls, and other similar
items shall be provided in the form of a type tabulated list indicating type of
control, location, setting, and function. Final settings shall be permanently
marked on devices. Coordinate all control settings with requirements of
Section 817 - CONTROLS.
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814.24 Calibration and Adjustments.

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.

814.25 Acceptance Procedure.

Upon completion of the calibration, Contractor shall start-up the air conditioning
system 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 Engineer shall be performed.
Provide operational acceptance tests. The tests shall be performed during a normal
day of operation after the air conditioning system has been completely installed and
made operable. Results of the tests shall be indicated on an Official Operational
Performance Test form by NEBB or AABC and shall be part of the test and balance
submittal.

814.26 Field Instruction.

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
4 hours to train and provide technical assistance to the representatives of the State
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.

814.27 One Year Maintenance Service Contract.
Shall be provided as specified in Section 660 - MECHANICAL GENERAL
REQUIREMENTS.

814.28 Operation and Maintenance Manual.

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 8110 - MECHANICAL GENERAL REQUIREMENTS.

666.29 Schedule of Maintenance Service.

Shall be provided as specified in Section 660 - MECHANICAL GENERAL
REQUIREMENTS.
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666.30 Payment.

The Engineer will pay for the accepted pay items listed below at the contract price
per pay unit, as shown in the proposal schedule. Payment will be full compensation
for the work prescribed in this section and the contract documents.

The Engineer will pay for each of the following pay items when included in the
proposal schedule:

Pay Item Pay Unit

General Mechanical requirements Each

CHW Piping Each

Mobilization & Clean-Up Each

Removal Air Conditioning and Ventilation –FCU Each

Removal Air Conditioning and Ventilation - Air Device Removal Each

Removal Air Conditioning and Ventilation - Roof Caps Each

Removal Air Conditioning and Ventilation –Fume Hood Exhaust Fan Each

Removal Air Conditioning and Ventilation - Exhaust Fan Each

Air Conditioning and Ventilation - Air Device Reinstall Each

Air Conditioning and Ventilation - Roof Caps (OA) Each

Air Conditioning and Ventilation - 4-foot Fume Hood & Cabinet Each

Air Conditioning and Ventilation - FRP Fume Hood Exhaust Fan Each

Air Conditioning and Ventilation - Exhaust Fan Reinstall Each

Air Conditioning and Ventilation - FCU-CHW Each

Air Conditioning and Ventilation - Condensate Drain Piping Linear Feet

Air Conditioning and Ventilation - Ductwork S.S. Fume LB

Air Conditioning and Ventilation - Ductwork Galvanized LB

Air Conditioning and Ventilation - Duct Insulation Square Feet

Mobilization and Clean-Up Lump Sum
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Air Conditioning and Ventilation-Demolition-FCU Each

Air Conditioning and Ventilation-Demolition-Air Device Reinstall Each

Air Conditioning and Ventilation-New-Desiccant Dehumdifier Each

Air Conditioning and Ventilation-New Dehumidifier Support DH Each

Air Conditioning and Ventilation-New-FCU (DX Split System)
Cassette (1.0 Ton) - IT Room Each

Air Conditioning and Ventilation-New-FCU (DX Split System)
High Wall (1.0 Ton) - Office Room Each

ACCU (DX Split System) - 1.0 ton systems - IT ROOM Each

ACCU (DX Split System) - 1.0 ton systems - Office Room Each

ACCU (DX Split System) - Refrigerant Piping Linear Feet

ACCU (DX Split System) - Refrigerant Pipe Insulation Linear Feet

ACCU (DX Split System) - Wall Support ACCU Each

ACCU (DX Split System) - Condensate Drain Piping Linear Feet

ACCU (DX Split System) - Air Device Reinstall Each

ACCU (DX Split System) - FCU-CHW Each

ACCU (DX Split System) - Ductwork S.S. Fume LB

ACCU (DX Split System) - Ductwork Galvanized LB

ACCU (DX Split System) - Duct Insulation Lump sum

END OF SECTION 666
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Make the following Section a part of the Standard Specifications:

SECTION 667 - CONTROLS

667.01 Description.

This section includes the requirements for HVAC control systems.

667.02 General Requirements.

(A) As specified in Section 660 - GENERAL MECHANICAL
REQUIREMENTS, applies to this section, with the additions and
modification specified herein.

(B) The work includes providing new and modifying existing control
systems including associated equipment and appurtenances. Provide
each system complete and ready for operation. Equipment, materials,
installation and workmanship shall be in accordance with NFPA 70, NFPA
90A, except as specified or indicated otherwise. In the 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 State.

(C) Provide control systems to maintain the conditions indicated, to
perform the functions indicated, and to operate in the sequence indicated.
Provide control systems of the electronic or electric type or any
combination of these types. Control diagrams showing one type of control
system on the drawings are not intended to show a preference for that
type system. Installation shall be made by or under the direct supervision
of competent technicians regularly employed in the installation and
calibration of controls. Control equipment and panels shall bear the
manufacturer's nameplate.

(D) New controls shall be BACnet at component level. The system shall
be one complete operating system able to be controlled and monitored
from workstations. The contract shall provide the require programming
and equipment to make the connection to the campus system.

(E) Direct Digital Control (DDC) technology shall be used to provide the
functions necessary for control of mechanical systems on this project.
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(F) The control system shall accommodate simultaneous multiple user
operation. Access to the control system data should be limited only by
operator password. Multiple users shall have access to all valid system
data. An operator shall be able to log onto any workstation on the control
system and have access to all appropriate data.

(G) The control system shall be designed such that each mechanical
system will be able to operate under stand-alone control. As such, in the
event of a network communication failure, or the loss of any other
controller, the control system shall continue to independently operate
under control.

(H) The documentation is schematic in nature. The Contractor shall
provide hardware and software necessary to implement the functions and
sequences shown.

667.03 Related Work Specified in Other Sections.

(A) Air conditioning and ventilation work specified in Section 865 –
CHILLED WATER PIPING AND ACCESSORIES.

(B) Air conditioning and ventilation work specified in Section 666 –AIR
CONDITIONING AND VENTILATION.

(C) Electrical work specified in Section 670 - ELECTRICAL.

667.04 Submittals.

(A) The items for which the submittal requirements of Section 811 -
GENERAL MECHANICAL REQUIREMENTS, apply are as follows:

(B) Manufacturer's Data: Provide manufacturers cut sheets for major
system components. When manufacturer's cut sheets apply to a product
series rather than a specific product, the data specifically applicable to the
project shall be highlighted or clearly indicated by other means. Each
submitted piece of literature and drawings shall clearly reference the
specification and/or drawing that the submittal is being submitted to cover.
Include:

(1) Building Controllers

(2) Custom Application Controllers

(3) Application Specific Controllers

(4) Operator Interface Computer
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(5) Temperature sensors, including complete wiring and
connection diagrams.

(3) Switches, relays, including complete wiring and connection
diagrams.

(4) Timing controls, including wiring and connection diagrams.

(5) Control Cabinets.

(6) Control valves and dampers.

(C) Shop Drawings:

(1) Operator and controllers, including complete wiring and
connection diagrams. Proposed control system riser diagram
showing system configuration, device locations, addresses, and
cabling.

(2) Points list showing all system objects and the proposed English
language object names.

(3) Sequence of operations for each system under control. This
sequence shall be specific for the use of the Control System being
provided for this project.

(3) Control Panels.

(4) Equipment interlocks.

(D) Operation and Maintenance Manuals: Furnish an operation and
maintenance manual for each item of equipment listed under
"Manufacturer's Data". The manuals shall contain full hardware support
documentation, which shall include, without being limited to, the following:

(1) General description and specifications.

(2) Installation and initial checkout procedures.

(3) Principles and theory of operation.

(4) Detailed Electrical and logical description.

(5) Complete trouble-shooting procedures, diagrams, and
guidelines.
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(6) Complete alignment and calibration procedures for all
components.

(7) Preventive maintenance requirements

(8) Detailed schematics and assembly drawings.

(9) Complete spare parts lists.

(10) Interface requirements and capabilities.

(E) Posted Operating Instructions:

(1) Complete temperature control schematic and wiring diagram.

(2) Sequence of operation for each system and function.

(3) Equipment interlocks.

(F) Warranty: Submit warranty as noted under item entitled
"WARRANTY" herein below.

667.05 Quality Assurance.

System Installer Qualifications:

(A) The Installer shall have an established working relationship with the
Control System Manufacturer of not less than 3 years.

(B) The Installer shall have successfully completed Control System
Manufacturer's classes on the control system. The Installer shall present
for review the certification of completed training, including the hours of
instruction and course outlines upon request.

(C) The installer shall have an office within 50 miles of the project site
and provide 24 hour response in the event of a customer call.

667.06 Warranty.

Contractor's Warranty: The warranty shall extend for a period of one year
commencing after 30 consecutive days of trouble-free operation from the project
acceptance date or as authorized by the University, if earlier than the project
acceptance date. The warranty shall include all labor, materials, equipment, and
parts necessary to service the complete system, so as to assure proper operation
and function of the system. Control System periodic maintenance, failures and
emergency calls during the warranty period shall be adjusted, repaired, or replaced
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at no charge or reduction in service to the University. This warranty period shall
run concurrently (same start and end dates). The Contractor shall respond to the
University's request for warranty service within 2 hours during customary business
hours.

667.07 Applicable Publications.

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. Comply with the latest applicable codes of regulatory bodies having
jurisdiction, including but not necessarily limited to the following:

(A) American National Standards Institute (ANSI)

ANSI B31.1 Power Piping

(B) National Fire Protection Association (NFPA)

NFPA 70 National Electrical Code

NFPA 90A Installation of Air Conditioning and Ventilating
Systems

(C) National Electrical Manufacturers Association (NEMA)

NEMA 250 Enclosures for Electrical Equipment
(1000 Volts Maximum)

667.08 System Components.

Sensors, industrial or commercial grade, shall be compatible with the control
equipment provided and shall have accuracies as stated herein. Instrument
characteristics such as hysteresis, relaxation time, span including maximum and
minimum limits shall be coordinated for all applications of sensors and controls, so
that the control system shall operate smoothly and accurately throughout the
design range. Temperature sensor wells shall be of bronze, stainless steel, copper
or Monel materials; thermal transmission material shall be compatible with the
sensor.

(A) Control Panels: Provide controllers relays, time clocks in or on the
face of control cabinets for each system. Construct cabinets shall be of
galvanized steel or aluminum with hinged door and lock. Provide pilot
lights flush on the cabinet door. Provide controllers, switches and relays
in the interior of the cabinet on a steel or aluminum subpanel which may
also act as the back of the cabinet. Electrical controls shall be wired to
numbered screw type terminal strips. Cabinets shall be floor mounted free
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standing type; or surface mounted type. Panels at outdoor locations shall
be NEMA 3R stainless steel type.

(B) Control Damper: Opposed-blade factory-fabricated dampers with felt
or neoprene edges suitable for 2 percent maximum leakage when closed
under the system operating conditions. Provide equal percentage linkage.

(C) Actuator: Actuator shall be direct coupled (over shaft), enabling it to
be mounted directly to the damper shaft without the need for connecting
linkage. The actuator-to-shaft clamp shall be attached to the damper shaft
for maximum holding strength. Single bolt or set screw type fasteners are
not acceptable.

(1) Actuator shall have electronic overload or digital rotation
sensing circuitry to prevent damage to the actuator throughout the
rotation of the actuator. End switches to deactivate the actuator at
the end of rotation or magnetic clutch are not acceptable. Actuators
shall be non-over loading type.

(2) For power-failure/safety return mechanism shall be capable of
either clockwise or counterclockwise spring return operation by
simply changing the mounting orientation.

(3) Proportional actuators shall accept a 2-10VDC, 4-20mA signal,
or be of the 2-point floating type and provide a 2-10VDC actuator
position feedback signal.

(4) All actuators shall have an external manual gear release
(clutch) or manual crank to aid in installation and for allowing manual
positioning when the actuator is not powered.

(5) All actuators shall have an external direction of rotation switch
to aid in installation and to allow proper control response.

(6) Actuators shall be provided with factory-mounted 3-foot
electrical cable and conduit fitting to provide easy hook-up to an
electrical junction box.

(7) Actuators shall be listed under Underwriters Laboratories
Standard 873 and Canadian Standards Association.

(8) Provide internal transformer as required. Actuator shall be
Johnson Controls, Honeywell or approved equal.

(C) Thermostat: Air conditioning equipment manufacturer programmable
wall mounted thermostat with by-pass timer.
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(D) Carbon Dioxide Sensor: Duct mounted carbon dioxide sensor,
Johnson Controls Model CDS4000, Honeywell or approved equal.

(E) Smoke Detector: Furnish and install where indicated on the plans,
duct housing with photoelectric smoke detector and remote alarm and
power indicator, Honeywell, Johnson Controls or approved equal. The
detector shall be UL listed for compatibility with the fire alarm control panel
and shall obtain its operating power from the alarm initiating circuit.

(1) Detectors shall operate on the light-scattering, photo diode
principle. To minimize nuisance alarms, detectors shall have an
insect screen and be designed to ignore invisible airborne particles
or smoke densities that are below the factory-set alarm point. No
radioactive materials shall be used.

(2) Removal of the detector head shall interrupt the supervisory
circuit and activate a trouble signal at the control panel. It shall be
possible to alarm the duct detector by using remote stations.

(3) Auxiliary SPDT relays and/or remote LED alarm indicators and
key-operated test stations shall be installed where indicated on
plans.

667.09 Electrical and Electronic Power Supply and Wiring.

120 volts or less, 60 Hertz, 2 pole, 3 wire with ground. The devices shall be
UL listed or FM approved.

(A) Transformers: Provide step-down transformers where control
equipment operates at lower than the line circuit voltage. Transformers
serving individual air conditioning units shall be fed from the fan motor
leads or fed from the nearest distribution panel board or motor control
center, utilizing circuits provided for the purpose. Transformers, other
than transformers in bridge circuits, shall have primaries wound for the
voltage available and secondaries wound for the correct control circuit
voltage. Transformer shall have capacity to operate simultaneously all
apparatus connected to it and shall be capable of carrying 125 percent of
the load for one hour in an ambient air temperature of 100 degrees F.
Transformers shall be enclosed in a galvanized steel cabinet with conduit
connections and shall have a disconnect switch on the primary side and
a fuse cut-out on the secondary side.

(B) Relays: Provide open contact, mercury tube or electronic type with
dust proof enclosures.
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(C) Manual Transfer Switches: Provide with operating levers and index
plates showing switch positions and names of apparatus controlled or
other appropriate designations.

(D) Wiring: Provide complete electric wiring for control apparatus,
including wiring to transformer primaries. Control circuit conductors run in
same conduit conductors shall have same insulation level as power circuit
conductors. Circuits operating at more than 120 volts shall be in
accordance with Section 820 - ELECTRICAL WORK. Circuits operating
at 120 volts or less shall be defined as low voltage and shall be in rigid or
flexible conduit, metallic tubing, metal raceways or wireways, armored
cable or multi-conductor cable. Provide switches and fuses for the
protection and convenient operation of the system. Protect exposed wiring
from abuse and damage in an approved manner. Wire for low voltage AC
shall be insulated copper No. 20 AWG or larger and shall conform to
NFPA 70, Type MTW, THHN, TFFN, or BN. For low voltage DC and
electronic circuit carrying less than 0.5 amperes, cables of two or more
conductor, not smaller than No. 22 AWG solid copper if shielded or No.
20 AWG solid copper if not shielded, may be used in lieu of individual
wires. Cable shall terminate in solder or screw type terminal strips. Cables
shall not be tapped intermediate points. Wires, whether individual or in
cables, shall be color coded or numbered for identification. Cables
terminating in screw type terminal strips shall have pressure type
connectors. Wire in physical contact with compression screw will not be
acceptable.

(E) Control Panels: Interconnections between internal and face-mounted
devices pre-wired with color-coded stranded conductors neatly installed
in plastic troughs and/or tie-wrapped. Terminals for field connections shall
be UL listed for 600-volt service, individually identified per control/interlock
drawings, with adequate clearance for field wiring. Control terminations
for field connection shall be individually identified per control drawings.
Provide on/off power switch with over-current protection for control power
sources to each local panel.

667.10 DDC System

(A) Provide a new BACnet controller. The system shall have stand-alone digital
controller, a communication network to the existing building control system.

(B) Provide a digital controller that will perform required climate control and
alarm functions. All material used shall be currently in production.
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667.11 Operator Interface

System must be accessible via Internet through Microsoft Internet Explorer. The
use of proprietary software to access the system through the Internet is not
acceptable.

(A) Workstation information access shall use the BACnet Protocol.
Communication shall use the ISO 8802-3 (Ethernet) or ARCNET (ASTM
878.1) Physical/Data Link layer protocol. Remote communications shall
use the BACnet Point to Point Physical/Data Link Layer Protocol.

(1) Hardware: Workstation web server hardware equipment and
peripherals shall be recommended by the DDC system
manufacturer.

(B) Web server shall be dedicated and not a dual use as a workstation.
Hardware equipment at a minimum the web server hardware shall be a
server class computer consists of:

(1) Web server –Core I7 or Xeon server class computer

(2) 19-inch Digital/Analog flat panel monitor

(3) 8 GB ram

(4) 512 GB SSD internal hard drive

(5) Windows Pro, OS with recovery disks, back-up software. Server
software shall be provided with adequate clients.

(6) Keyboard, mouse.

667.12 System Software

(A) Furnish the following applications software for the HVAC building
management. All software applications shall reside and run in the system
controllers. Editing of applications shall occur at the operator
workstation. All software needed for trending, reports and programming
shall be provided.

(B) System Security

(1) User access shall be secured using individual security
passwords and user names. Individual password shall correspond
to certain levels of security.
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(2) Passwords shall restrict the user to only the objects,
applications, and system functions as assigned by the system
administrator. Secure levels shall be made to be adjustable by the
Administrator. Four levels of security shall be set up

(a) General - View only access

(b) Advanced - Access to FCU temperature set points only.

(c) Premium - Full access to all set points and settings.

(d) Administrative - Full access to programs.

(3) Before setting final security, contractor shall meet with HDOT to
coordinate.

(4) User logon/logoff attempts and changes users make shall be
tracked and recorded.

(5) The system shall protect itself from unauthorized use by
automatically logging off following the last keystroke. The delay time
shall be user definable.

(6) User defined security; user shall have the ability to secure by
password for all points individually. Allow user to be copied.

(C) Alarm Reporting: The operator shall be able to determine the action
to be taken in the event of an alarm. Alarms shall be routed to the
appropriate work-stations based on time and other conditions. An alarm
shall be able to start programs, be logged in the event log, printed,
generate custom messages graphics.

(D) Remote Communications: The alarm message shall include the
name of the calling location, the device that generated the alarm, and the
alarm message itself. The operator shall be able to remotely access and
operate the system using dial up communications in the same format and
method used on site under Operator Interface section above.

(E) Maintenance Management: The system shall monitor equipment
status and generate maintenance messages based upon user designated
run time, starts, and/or calendar date limits.

(F) PID Control: A PID (proportional-integral-derivative) algorithm with
direct or reverse action and anti-wind-up shall be supplied. The algorithm
shall calculate a time-varying analog value used to position an output or
stage a series of outputs. The controlled variable, set-point, and PID gains
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shall be user-selectable. The set-point shall optionally be chosen to be a
reset schedule.

(G) Staggered Start: This application shall prevent all controlled
equipment from simultaneously restarting after a power outage. The order
in which equipment (or groups of equipment) is started, along with the
time delay between starts shall be user-selectable.

(H) System Calculations: Provide software to allow instantaneous power
(e.g. KW), flow rates (e.g. GPM) to be accumulated and converted to
energy usage data. Provide an algorithm that calculates a sliding-window
KW demand value. Provide an algorithm that calculates energy usage
and weather data (heating and cooling degree days). These items shall
all be available for daily, previous day, monthly and the previous month.

(I) Anti-Short Cycling: All binary output points shall be protected from
short cycling. This feature shall allow minimum on-time and off-time to be
selected.

(J) Provide necessary software to program controllers via internet for
one workstation.

(K) Graphics: Shall include standard equipment graphics and overrides
for valves, on/off, set points, etc. Graphics shall include drawing of project
rooms and rooftop with equipment locations and room numbers and the
following:

(1) Data shall be neatly arranged with all related data together.

(2) All relevant status points shall be displayed and with proper
nomenclature; Air temps, CHW temps, Smoke Detector, etc.

(3) Shall have the ability to override any sensor, setpoint or devise
(valve, damper, on/off… etc.) depending on the password.

(4) Single button to override all FCU valve positions to allow equally
distributed water after an outage or during system problems.

(5) Contractor should meet with HDOT Mechanical Division to
coordinate graphics screen prior to completion.

(6) Overall plant/floor plan shall show status of all equipment -
inlet/outlet temperatures setpoints, % current, SA temp, %RH, Space
temp, etc.
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(7) Component graphic screens should have predefined trend
graphs as part of graphics.

(L) Trending: Trends of all points (analog and digital) should reside at
the controller automatically for 24 hours at 20 minute intervals.
Trends from any point should have the ability to be grouped and
graphical capabilities.

(M) Schedules: Shall have the ability to copy schedules by day.
Schedule several one-time holidays by specific dates, Schedules
shall be organized and controlled in a hierarchal manner.

667.13 Building Controllers

(A) General:

(1) The Building Automation System shall be composed of one or
more independent, stand-alone, microprocessor based Building
Controllers to manage the global strategies described in System
software section.

(2) The Building Controller shall have sufficient memory to support
its operating system, database, and programming requirements.

(3) The controller shall provide a communications port for
connection of the Portable Operators Terminal using Point to Point
BACnet physical/data link layer protocol or a connection to the inter-
network.

(4) The operating system of the Controller shall manage the input
and output communications signals to allow distributed controllers to
share real and virtual point information and allow central monitoring
and alarms.

(5) Controllers that perform scheduling shall have a real time clock.

(6) Data shall be shared between networked Building Controllers.

(7) The Building Controller shall continually check the status of its
processor and memory circuits. If an abnormal operation is detected,
the controller shall:

(a) Assume a predetermined failure mode.

(b) Generate an alarm notification.
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(8) BACnet: The Building Controller shall use the Read (Initiate)
and Write (Execute) Services as defined in Clauses 15.5 and 15.8,
respectively, of ASHRAE Standard 135-95, to communicate with
BACnet objects in the internetwork. Objects supported shall include:
Analog input, analog output, binary input, binary output, and device.

(B) Communications: Each Building Controller shall reside on a BACnet
inter-network using the ISO 8802-3 (Ethernet) or ARCNET (ASTM 878.1)
Physical/Data Link layer protocol. Each Building Controller shall also
perform routing to a network of Custom Application and Application
Specific Controllers.

(C) Environment: Controller hardware shall be suitable for the
anticipated ambient conditions. Controller used in conditioned ambient
shall be mounted in an NEMA 1 enclosure and shall be rated for operation
at 32 F to 120 F. Controllers used outdoors and/or in wet ambient shall
be mounted within NEMA 4X Stainless Steel Type enclosures, and shall
be rated for operation at -40 F to 150 F.

(D) Serviceability: Provide diagnostic LEDs for power, communications,
and processor. All wiring connections shall be made to field removable,
modular terminal strips or to a termination card connected by a ribbon
cable. Cabinet shall be large enough to fit all components inside -
controller, wiring, relays, transformer, surge protection, accessory outlet,
modem, etc.

(E) Memory: The Building Controller shall maintain all BIOS and
programming information in the event of a power loss for at least 72 hours.

(F) Immunity to power and noise: Controller shall be able to operate at
90% to 110% of nominal voltage rating and shall perform an orderly shut-
down below 80% nominal voltage. Provide power conditioner to regulate
power with surge protection. Controller cabinet should have and available
accessory power outlet for laptop or light.

667.14 Custom Application Controllers

(A) General: Provide Custom Application Controllers to provide the
performance specified in section 1 of this division. Each of these panels
shall meet the following requirements.

(1) The Building Automation System shall be composed of one or
more independent, stand-alone, microprocessor based Building
Controllers to manage the local strategies described in System
software section.



HWY-L01-22
667-14a 5/23/24

(2) The Controller shall have sufficient memory to support its
operating system, database, and programming requirements.

(3) Controllers that perform scheduling shall have a real time clock.

(4) The operating system of the Controller shall manage the input
and output communications signals to allow distributed controllers to
share real and virtual point information and allow central monitoring
and alarms.

(5) Data shall be shared between networked Controllers.

(6) The Controller shall continually check the status of its processor
and memory circuits. If an abnormal operation is detected, the
controller shall:

(a) Assume a predetermined failure mode.

(b) Generate an alarm notification.

(7) Controllers for equipment (pumps, shutoff valves, AHUs… etc.)
shall be provided with a manual override switch to allow manual
control of the equipment.

(B) Environment: Controller hardware shall be suitable for the
anticipated ambient conditions.

(1) Controllers used outdoors and/or in wet ambient shall be
mounted within NEMA 4X Stainless Steel Type enclosures, and shall
be rated for operation at -40 F to 150 F.

(2) Controller used in conditioned ambient shall be mounted in
NEMA 1 Type rated enclosures, and shall be rated for operation at
32 F to 120 F.

(C) Serviceability: Provide diagnostic LEDs for power, communications,
and processor. All wiring connections shall be made to field removable,
modular terminal strips or to a termination card connected by a ribbon
cable.

(D) Memory: The Controller shall maintain all BIOS and programming
information in the event of a power loss for at least 72 hours.

(E) Immunity to power and noise: Controller shall be able to operate at
90% to 110% of nominal voltage rating and shall perform an orderly shut-
down below 80% nominal voltage. Provide surge protection with
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automatic voltage regulator.

667.15 Application Specific Controller

(A) General: Application specific controllers (ASC) are microprocessor-
based DDC controllers which through hardware or firmware design are
dedicated to control a specific piece of equipment. They are not fully user
programmable, but are customized for operation within the confines of the
equipment they are designed to serve.

(1) Each ASC shall be capable of stand-alone operation and shall
continue to provide control functions without being connected to the
network.

(2) Each ASC will contain sufficient I/O capacity to control the
target system.

(3) Each ASC shall function as programmed with setpoints intact if
communication is lost. Failing to a factory preset default is
unacceptable.

(4) Programs shall reside in the controller. Controller can
standalone and function as programmed regardless of the status of
the rest of the system.

(5) Auxiliary binary outputs can be used to control exhaust fans
(EF) and supply fans (SF) of other equipment nearby.

(B) Environment: The hardware shall be suitable for the anticipated
ambient conditions.

(1) Controllers used outdoors and/or in wet ambient shall be
mounted within NEMA 4X Stainless Steel type enclosures, and shall
be rated for operation at -40 F to 150 F.

(2) Controller used in conditioned ambient shall be mounted in
NEMA 1 Type rated enclosures, and shall be rated for operation at
32 F to 120 F.

(C) Serviceability: Provide diagnostic LEDs for power, and
communications. All wiring connections shall be made to field removable,
modular terminal strips or to a termination card connected by a ribbon
cable.

(D) Memory: The Application Specific Controller shall maintain all BIOS
and programming information in the event of a power loss for at least 90
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days.

(E) Immunity to Power and Noise: Controller shall be able to operate at
90% to 110% of nominal voltage rating and shall perform an orderly shut-
down below 80%. Provide surge protection with automatic voltage
regulator.

(F) Transformer: Power supply for the ASC must be rated at minimum
of 125% of ASC power consumption, and shall be fused or current limiting
type.

(G) FCU: Each unit shall have its own controller.

667.16 Communications

(A) This project shall comprise a BACnet inter-network. All PC
Workstations and Building Controller components shall meet ASHRAE /
ANSI Standard 135-1995, BACnet.

(B) Each BACnet device shall operate on the BACnet physical/data link
protocols specified for that device as defined earlier in this section.

(C) The controls Contractor shall provide all communication media,
connectors, repeaters, hubs, and routers necessary for the inter-network.

(D) All Building Controllers shall have a communications port for
connections with the operator interfaces. This may be either an RS-232
port for Point to Point connection or a network interface node for
connection to the Ethernet or ARCNET network.

(E) Remote operator interface via internet using Internet Explorer shall
allow for communication with any and all controllers on this network as
described in F below. Remote control software not allowed, except for
remote control of web server, for administrative purpose only. External
communication shall be through Ethernet TCP/IP. The DOE will provide
a single LAN jack. Contractor shall provide Ethernet switches and wiring
as required to provide additional connections.

(F) Communications services over the internetwork shall result in
operator interface and value passing that is transparent to the
internetwork architecture as follows:

(1) Connection of an operator interface device to any one controller
on the internetwork will allow the operator to interface with all other
controllers as if that interface were directly connected to the other
controllers. Data, status information, reports, system software,
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custom programs, etc., for all controllers shall be available for
viewing and editing from any one controller on the internetwork.

(2) All database values (i.e., points, software variable, custom
program variables) of any one controller shall be readable by any
other controller on the internetwork. This value passing shall be
automatically performed by a controller when a reference to a point
name not located in that controller is entered into the controller's
database. An operator/installer shall not be required to set up any
communications services to perform internetwork value passing.

(G) The time clocks in all controllers shall be automatically synchronized
daily.

667.17 Input / Output Interface

(A) Hard-wired inputs and outputs may tie into the system through
Building, Custom, or Application Specific Controllers.

(B) All input points and output points shall be protected such that
shorting of the point to itself, another point, or ground will cause no
damage to the controller. All input and output points shall be protected
from voltage up to 24V of any duration, such that contact with this voltage
will cause no damage to the controller.

(C) Binary inputs shall allow the monitoring of on/off signals from remote
devices. The binary inputs shall provide a wetting current of at least 12
ma to be compatible with commonly available control devices.

(D) Pulse accumulation input points: This type of point shall conform to
all the requirements of Binary Input points, and also accept up to 2 pulses
per second for pulse accumulation, and shall be protected against effects
of contact bounce and noise.

(E) Analog inputs shall allow the monitoring of low voltage (0-10 Vdc),
current (4-20 ma), or resistance signals (thermistor, RTD). Analog inputs
shall be compatible with, and field configurable to commonly available
sensing devices.

(F) Binary outputs shall provide for on/off operation, or a pulsed low
voltage signal for pulse width modulation control. Binary outputs on
custom and building controllers shall have 3-position (on/off/auto) override
switches and status lights. Outputs shall be selectable for either normally
open or normally closed operation.

(G) Analog outputs shall provide a modulating signal for the control of
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end devices. Outputs shall provide either a 0-10 Vdc or a 4-20 ma signal
as required to provide proper control of the output device. Analog outputs
on building or custom programmable controllers shall have status lights
and a 2-position (auto/manual) switch and manually adjustable
potentiometer for manual override.

667.18 Auxiliary Control Devices

(A) Electronic valve actuators:

(1) The actuator shall have electronic overload or digital rotation
sensing circuitry to prevent damage to the actuator throughout the
rotation of the actuator.

(2) Where shown, for power-failure/safety applications, an internal
mechanical, spring return mechanism shall be built into the actuator
housing.

(3) All rotary spring return actuators shall be capable of both
clockwise and counter clockwise spring return operation. Linear
actuators shall spring return to the retracted position.

(4) Proportional actuators shall accept a 0-10 VDC or 0-20 ma
control signal and provide a 2-10 VDC or 4-20 ma operating range.

(5) All 24 VAC/DC actuators shall operate on Class 2 wiring and
shall not require more than 10 VA for AC or more than 8 W for DC
applications. Actuators operating on 120 VAC or 230 VAC shall not
require more than 11 VA.

(6) All non-spring return actuators shall have an external manual
gear release to allow manual positioning of the damper when the
actuator is not powered. Spring return actuators with more than 60
in-lb. torque capacity shall have a manual crank for this purpose.

(7) All modulating actuators shall have an external, built-in switch
to allow the reversing of direction of rotation.

(8) Actuators shall be provided with a conduit fitting and a minimum
1m electrical cable and shall be pre-wired to eliminate the necessity
of opening the actuator housing to make electrical connections.

(9) Actuators shall be Underwriters Laboratories Standard 873
listed.

(10) Actuators shall be designed for a minimum of 60,000 full stroke



HWY-L01-22
667-19a 5/23/24

cycles at the actuator's rated torque.

(B) Control Valves

(1) Control valves shall be three-way type for modulating service
as scheduled or shown.

(2) Water Valves: Body and trim style and materials shall be per
manufacturer's recommendations for design conditions and service
shown, with equal percentage ports for modulating service.

(3) Water Valve Sizing: Valves 1/2-inch through 2-inch shall be
bronze body or cast brass ANSI Class 250, spring loaded,

(4) Water valves shall fail normally open or closed as scheduled on
plans or as follows. Cooling coils - normally open.

(5) Other applications - as scheduled or as required by sequence
of operation. Zone valves shall be sized to meet the control
application and they shall maintain their last position in the event of
a power failure.

(C) Temperature Sensors

(1) Temperature sensors shall be Resistance Temperature Device
(RTD) or Thermistor.

(2) Duct sensors shall be rigid or averaging as shown. Averaging
sensors shall be a minimum of 5 feet in length.

(3) Immersion sensors shall be provided with a separable stainless
steel well. Pressure rating of well is to be consistent with the system
pressure in which it is to be installed. Wells for pipes with insulation
shall have extended necks. Strap on type not acceptable.

(4) Space sensors shall be equipped with set-point adjustment,
override switch, display, and/or communication port as shown on the
drawings.

(5) Provide matched temperature sensors for differential
temperature measurement. Differential accuracy shall be within 0.2
F.

(D) Humidity Sensors

(1) Duct and room sensors shall have a sensing range of 20% to
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80% with accuracy of +/-5% R.H.

(2) Duct sensors shall be provided with a sampling chamber.

(3) Humidity sensor's drift shall not exceed 1% of full scale per
year.

(E) Static Pressure Sensor

(1) Sensor shall have linear output signal. Zero and span shall be
field-adjustable.

(2) Sensor sensing elements shall withstand continuous operating
conditions plus or minus 50% greater than calibrated span without
damage.

(3) Water pressure sensor shall have stainless steel diaphragm
construction, proof pressure of 150 psi minimum. Sensor shall be
complete with 4-20 ma output, required mounting brackets, and
block and bleed valves. Mount in location accessible for service.

(4) Water differential pressure sensor shall have stainless steel
diaphragm construction, proof pressure of 150 psi minimum. Over-
range limit (DP) and maximum static pressure shall be 3,000 psi.
Transmitter shall be complete with 4-20 ma output, required
mounting brackets, and five-valve manifold. Mount in a location
accessible for service.

(F) Flow Switches

(1) Flow-proving switches shall be differential pressure type. Use
1/2-inch diameter piping all the way to the switch. Use thread-o-let,
brass nipple and full port ball valve if from black pipe.

(2) Paddle type switches (water service only) shall be UL listed,
SPDT snap-acting with pilot duty rating (125 VA minimum).
Adjustable sensitivity with NEMA 1 Type enclosure unless otherwise
specified:

(3) Differential pressure type switches (air or water service) shall
be UL listed, SPDT snap-acting, pilot duty rated (125 VA minimum),
NEMA 1 Type enclosure, with scale range and differential suitable
for intended application, or as specified.

(4) Current sensing relays may be used for flow sensing or terminal
devices.
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(G) Relays

(1) Control relays shall be UL listed plug-in type with dust cover.
Contact rating, configuration, and coil voltage suitable for application.

(2) Time delay relays shall be UL listed solid-state plug-in type with
adjustable time delay. Delay shall be adjustable plus or minus 200%
(minimum) from set-point shown on plans. Contact rating,
configuration, and coil voltage suitable for application. Provide
NEMA 1 Type enclosure when not installed in local control panel.

(H) Transformers and Power Supplies

(1) Control transformers shall be UL listed, Class 2 current-limiting
type, or shall be furnished with over-current protection in both
primary and secondary circuits for Class 2 service.

(2) Unit output shall match the required output current and voltage
requirements. Current output shall allow for a 50% safety factor.
Output ripple shall be 3.0 mV maximum Peak-to-Peak. Regulation
shall be 0.10% line and load combined, with 50 microsecond
response time for 50% load changes. Unit shall have built-in over-
voltage protection.

(3) Unit shall operate between 0 C and 50 C.

(4) Unit shall be UL recognized.

(I) Current Switches

(1) Current-operated switches shall be self-powered, solid state
with adjustable trip current. The switches shall be selected to match
the current of the application and output requirements of the DDC
system.

(J) Local Control Panels

(1) Indoor control cabinets shall be fully enclosed NEMA 1 Type
construction, key-lock latch, and removable sub-panels. A single key
shall be common to all field panels and sub-panels.

(2) Control cabinets used outdoors and/or in wet ambient shall be
fully enclosed NEMA 4X Stainless Steel Type construction, key-lock
latch, removable sub-panels. A single key shall be common to all
field panels and sub-panels.
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(3) Interconnections between internal and face-mounted devices
pre-wired with color-coded stranded conductors neatly installed in
plastic troughs and/or tie-wrapped.

(4) Terminals for field connections shall be UL listed for 600-volt
service, individually identified per control/interlock drawings, with
adequate clearance for field wiring. Control terminations for field
connection shall be individually identified per control drawings.

(5) Provide on/off power switch with over-current protection for
control power sources to each local panel.

(K) Motor status: Motor running confirmation must be done via CT
sensor (not switch) on an analog input. Analog input shall have ability to
be overridden should sensor fail.

667.19 Installation.

Provide all necessary wiring and conduit to connect the control components to
secure an operational control system. Provide conduit and wiring from control and
such other sensors and controls as may be specified or indicated, including, but
not limited to pumps, air-conditioning units, electric driven dampers, and fans.

(A) Install equipment, piping, wiring/conduit parallel to building lines (i.e.
horizontal, vertical, and parallel to walls) wherever possible.

(B) Provide sufficient slack and flexible connections to allow for vibration
of piping and equipment.

(C) Install all equipment in readily accessible location as defined by
chapter one article 100 part A of the NEC. Control panels shall be attached
to structural walls unless mounted in equipment enclosure specifically
designed for that purpose. Panels shall be mounted to allow for
unobstructed access for service.

(D) Verify integrity of all wiring to ensure continuity and freedom from
shorts and grounds.

(E) All equipment, installation, and wiring shall comply with acceptable
industry specifications and standards for performance, reliability, and
compatibility and be executed in strict adherence to local codes and
standard practices.
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667.20 Wiring.

(A) All control and interlock wiring shall comply with the national and
local electrical codes and DIVISION 16 - ELECTRICAL of these
specifications. Where the requirements of this section differ with those in
DIVISION 16 - ELECTRICAL, the requirements of this section shall take
precedence. All wiring shall be installed in conduit. Control Contractor is
responsible for installing and coordinating the installation of all control
wiring.

(B) Do not install Class 2 wiring in conduit containing Class one wiring.
Boxes and panels containing high voltage may not be used for low voltage
wiring except for the purpose of interfacing the 2 (e.g. relays and
transformers). All control wiring will be installed in conduit.

(C) All wire-to-device connections shall be made at a terminal blocks or
terminal strip. All wire-to-wire connections shall be at a terminal block, or
with a crimped connector. All wiring within enclosures shall be neatly
bundled and anchored to permit access and prevent restriction to devices
and terminals.

(D) Maximum allowable voltage for control wiring shall be 120V. If only
higher voltages are available, the Control System Contractor shall provide
step down transformers.

(E) All wiring shall be installed as continuous lengths, where possible.
Any required splices shall be made only within an approved junction box
or other approved protective device.

(F) Size of conduit and size and type of wire shall be the design
responsibility of the Control System Contractor, in keeping with the
manufacturer's recommendation and NEC.

(G) Control and status relays are to be located in designated enclosures
only. These relays may also be located within packaged equipment
control panel enclosures. These relays shall not be located within Class
starter enclosures.

(H) Follow manufacturer's installation recommendations for all
communication and network cabling. Network or communication cabling
shall be run separately from other wiring.

(I) Adhere to Section 820 - ELECTRICAL requirements for installation
of raceway.
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(J) This Contractor shall terminate all control and/or interlock wiring and
shall maintain updated (as-built) wiring diagrams with terminations
identified at the job site.

(K) Flexible metal conduits and liquid-tight, flexible metal conduits shall
not exceed 3 feet in length and shall be supported at each end. Flexible
metal conduit less than 1/2 inch electrical trade size shall not be used. In
areas exposed to moisture, including chiller and boiler rooms, liquid-tight,
flexible metal conduits shall be used.

(L) Conduits entering cold devices shall be plugged with putty before it
enters the junction box.

667.21 Installation of Sensors.

(A) Install sensors in accordance with the manufacturer's
recommendations.

(B) Mount sensors rigidly and adequate for the environment within which
the sensor operates.

(C) Room temperature sensors shall be installed on concealed junction
boxes properly supported by the wall framing.

(D) All wires attached to sensors shall be air sealed in their conduits or
in the wall to stop air transmitted from other areas affecting sensor
readings.

(E) Install duct static pressure tap with tube end facing directly down-
stream of air flow.

(F) Sensors used in mixing plenums, and hot and cold decks shall be of
the averaging type. Averaging sensors shall be installed in a serpentine
manner horizontally across duct. Each bend shall be supported with a
capillary clip.

(G) All pipe mounted temperature sensors shall be installed in wells.
Install all liquid temperature sensors with heat conducting fluid in thermal
wells.

(H) Wiring for space sensors shall be concealed in building walls. EMT
conduit is acceptable within mechanical and service rooms.



HWY-L01-22
667-25a 5/23/24

667.22 Controllers

(A) Provide a separate Controller for each major piece of HVAC equipment.
Points used for control loop reset such as outside air or space temperature are
exempt from this requirement.

(B) Building Controllers and Custom Application Controllers shall be selected
to provide a minimum of 15% spare I/O point capacity for each point type found
at each location. If input points are not universal, 15% of each type is required.
If outputs are not universal, 15% of each type is required. A minimum of one
spare is required for each type of point used.

(C) Future use of spare capacity shall require providing the field device, field
wiring, point database definition, and custom software. No additional Controller
boards or point modules shall be required to implement use of these spare
points.

667.23 Programing

(A) Provide sufficient internal memory for the specified control sequences
and trend logging. There shall be a minimum of 25% of available memory free
for future use.

(B) Point Naming: System point names shall be modular in design, allowing
easy operator interface without the use of a written point index.

(C) Software Programming

(1) Provide programming for the system as per specifications and
adhere to the strategy algorithms provided. All other system
programming necessary for the operation of the system but not specified
in this document shall also be provided by the Control System Contractor.
Imbed into the control program sufficient comment statements to clearly
describe each section of the program. The comment statements shall
reflect the language used in the sequence of operations.

(2) FCU: DDC programming also monitors room air temperature. If air
temperature is outside of an adjustable range, supply air temperature is
adjusted up or down within an adjustable range to maintain air
temperature within the range.

(3) Chilled and Chilled Water Pump: DDC programming also monitors
chilled water temperature and pump pressure.

(D) Operators' Interface

(1) The controls contractor shall provide all the labor necessary to
install, initialize, start-up, and trouble-shoot all operator interface software
and their functions as described in this section. This includes any
operating system software, the operator interface data base, and any
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third party software installation and integration required for successful
operation of the operator interface.

(2) As part of this execution phase, the controls contractor will perform
a complete test of the operator interface. Test duration shall be a
minimum of 16 hours on-site. Tests shall be made in the presence of the
State's representative.

(E) Demonstration: A complete demonstration and readout of the capabilities
of the monitoring and control system shall be performed. The contractor shall
dedicate a minimum of 16 hours on-site with the HDOT and the State’s
representatives for a complete functional demonstration of all the system
requirements. This demonstration constitutes a joint acceptance inspection,
and permits acceptance of the delivered system for on-line operation.

(F) Work with the HDOT on the final programming and graphics after system
is running.

667.24 Adjustments.

Adjust controls and equipment to maintain the conditions indicated, to perform the
functions indicated and to operate in the sequence indicated.

667.25 Instructing Operating Personnel.

Upon completion of the work and at a time designated by the State, provide the
services of a competent technician regularly employed by the manufacturer of the
temperature controls for the instruction of the State personnel in the proper
operation and maintenance of each control system. The period of instructions shall
not be less than a 4-hour working day and 8-hours of follow up training. Training
shall consist of the following:

(A) Basic training to familiarize technician with system.

(1) Layout of controllers.

(2) Component locations in the field.

(3) How to determine a controller has failed and how to manually
operate equipment safely.

(B) Premium Training:

(1) Review actual logic sequences.

(2) How to make state changes in logic sequences.

(3) Schedules.
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(4) Overrides (timed, continuous, etc.).

(5) Programming of controllers.

667.26 Nameplates.

Provide laminated plastic nameplates for all control items listed or shown in the
submittal and approved control diagrams. Each inscription shall identify its
function; such as "mixed air controller", "cold deck sensor" and when applicable,
its position. Laminated plastic shall be 0.125-inch thick Melamine plastic, black
with white center core. Surface shall be a matte finish. All corners shall be square.
The lettering shall be accurately aligned and engraved into the white core. Size of
nameplates shall be one by 2.5 inches minimum. Lettering shall be a minimum of
0.25-inch high normal block lettering. Key nameplates to a chart and schedule for
each system. Mount charts and schedules under glass, in a frame and place
where directed near each system. Furnish two copies of each chart and schedule
to State prior to final acceptance.

667.27 Testing.

Contractor shall submit two copies of the operation and maintenance manual and
two copies of a test plan to the Engineer not less than 14 days prior to acceptance
testing. Test plan shall, as a minimum, indicate how control system is to be tested,
what variables will be monitored during test and what criteria for acceptance should
be used. Indicate how operation of air conditioning system and control system in
all seasonal conditions shall be simulated. If the Engineer witnesses any tests,
such tests shall be subject to his approval. If the Engineer elects not to witness the
test, Contractor shall provide performance certification.

(A) Field Testing: Upon completion of 72 hours of continuous air
conditioning and control systems operation and before final acceptance of
the work, Contractor shall test the control systems in service with the air
conditioning systems to demonstrate conformance with the contract
requirements. Test controls through every cycle of operation, including
simulation of each season in so far as possible.

(B) Test safety controls to demonstrate performance of their required
function. Contractor shall furnish instruments, connecting devices and
personnel for the tests. If any of the control equipment is proved to be
defective in workmanship or material, adjust, repair or replace the system.
Repeat the tests to demonstrate conformance with the contract
requirements.
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667.28 Identification of Hardware and Wiring.

(A) All wiring and cabling, including that within factory-fabricated panels,
shall be labeled at each end within 2 inch of termination with a cable
identifier and other descriptive information.

(B) Permanently label or code each point of field terminal strips to show
the instrument or item served.

(C) Identify control panels with minimum one cm letters on laminated
plastic nameplates.

(D) Identify all other control components with permanent labels.
Identifiers shall match record documents all plug-in components shall be
labeled such that removal of the component does not remove the label.

667.29 Payment.

The Engineer will pay for the accepted pay items listed below at the contract price
per pay unit, as shown in the proposal schedule. Payment will be full compensation
for the work prescribed in this section and the contract documents.

The Engineer will pay for each of the following pay items when included in the
proposal schedule:

Pay Item Pay Unit

Removal - Controls -FCU-CHW Each

Removal - Controls - Disconnect - Exhaust Fan Each

Removal - Controls - Fume Hood Exhaust Fan Each

Removal - Controls –Chiller Each

Removal - Controls - CHW Pump Each

Controls –FCU-CHW Each

Controls - Reconnect Exhaust Fan Each

Controls - Fume Hood Exhaust Fan Each

Mobilization & Clean-Up Lump Sum

Controls - Demolition - FCU-CHW Each
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Controls - Demolition - Disconnect Exhaust Fan Each

Controls - Demolition - Fume Hood Exhaust Fan Each

Controls - Demolition –Chiller Each

Controls - Demolition - CHW Pump Each

Controls - New - FCU-CHW Each

Reconnect Exhaust Fan Each

Controls - New - Fume Hood Exhaust Fan Each

Controls - New –Chiller Each

Controls - New - CHW Pump Each

Controls - New - Building AC Controller Lump Sum

END OF SECTION 667
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Make the following Section a part of the Standard Specifications:

SECTION 668 - AUTOMATIC WET PIPE SPRINKLER SYSTEM

668.01 Description.

This section includes the requirements for the automatic wet pipe fire sprinkler
system for the entire building herein.

668.02 General Requirements.

(A) As specified in Section 660 - MECHANICAL GENERAL
REQUIREMENTS applies to this section, with the additions and
modifications specified herein.

(B) The work includes designing and providing new automatic wet pipe
fire extinguishing sprinkler for uniform distribution of water by hydraulic
design to afford complete fire protection coverage throughout the building.
Sprinkler protection shall provide 100% coverage for the entire building
including elevator and stair shafts (where required by NFPA 13). The
design, equipment, materials, installation, and workmanship shall be in
strict accordance with the required and advisory provisions of NFPA 13
and UBC STD 38-2, except as modified herein.

(C) Each system shall be provided with earthquake protection and shall
include all materials, accessories, and equipment necessary to provide
each system complete and ready for use. Design and install each system
to give full consideration to blind spaces, piping, electrical equipment,
ductwork, and all other construction and equipment to afford complete
coverage in accordance with detailed drawings to be submitted for
approval. Devices and equipment for fire protection service shall be listed
by the Underwriters' Laboratories, Inc. or approved by Factory Mutual
System. In the 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 City and
County of Honolulu Building Department and Fire Departments. The work
shall begin at the point indicated.

668.03 Applicable Publications.

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. Comply with the latest applicable codes of regulatory bodies having
jurisdiction, including but not necessarily limited to the following:
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(A) American Society for Testing and Materials (ASTM) Publications

A 53 Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded
and Seamless

A 795 Black and Hot-Dipped Zinc Coated (Galvanized) Welded
and Seamless Steel Pipe for Fire Protection Use

(B) American Water Works (AWWA) Publications:

C104 Cement-Mortar Lining for Cast-Iron and Ductile-Iron Pipe
and Fitting for Water

C151 Ductile-Iron Pipe, Centrifugally Cast in Metal Molds or
Sand-Lined Molds, for Water and Other Liquids

C601 Disinfecting Water Mains

(C) Factory Mutual (FM) Publication: Approval Guide, Latest edition

(D) National Fire Protection Association (NFPA) Publications:

13 Sprinkler Systems

24 Outside Protection

70 National Electrical Code

(E) Underwriters' Laboratories, Inc. (UL) Publications: Fire Protection
Equipment Directory

668.04 Qualifications of Installer.

Prior to installation, submit data for approval by the Engineer, showing that the
Contractor has successfully installed automatic fire extinguishing sprinkler
systems of the same type and design as specified herein, or that he has a firm
contractual agreement with a subcontractor having such required experience. The
data shall include the names and locations of at least two installations 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.
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668.05 Electrical Work.

Provide fire alarm system under Division 16, Electrical. Provide fire alarm wiring
under this section in accordance with NFPA 70. Provide wiring in rigid metal
conduit or intermediate metal conduit, except electrical metallic tubing conduit may
be used in dry locations not enclosed in concrete or where not subject to
mechanical damage.

668.06 Submittals.

(A) Submit the following documents in conformance with the
requirements for submittals from SECTION 660 - GENERAL
MECHANICAL REQUIREMENTS:

(B) Partial submittals will not be acceptable. Annotate descriptive data
to show the specific model, type, and size of each item the Contractor
proposes to furnish. Prepare working drawings on sheets not smaller than
24 by 36 inches, in accordance with the requirements for "Working
Drawings (Plans) as specified in NFPA 13, and include data essential to
the proper installation of each system. Do not commence work until the
design of each system and the various components have been approved.
The Engineer and the Building and Fire Departments will review and
approve all submittals. Before work is commenced, submit for approval
complete sets of working drawings and calculations for each sprinkler
system. Working drawings and calculations must be stamped by a
registered professional engineer.

(1) Manufacturer's Data:

Pipe, fittings, and mechanical couplings
Valves including gate, check, relief
Sprinklers
Pipe hangers and supports
Earthquake sway bracing
Flow control valve
Alarm pressure and water flow switches
Valve tamper switches
Gages
Sprinkler stoppers

(2) Shop (Working) Drawings:

Sprinkler system layout
Hydraulic calculations

(3) Samples: One of each type of sprinkler head and escutcheon



HWY-L01-22
668-4a 5/23/24

plates to be used.

(4) Certificates of Compliance: Contractor's material and test
certificate per NFPA 13. Pipe and fittings

(5) Operation and Maintenance Manuals:

Flow control valve
Alarm pressure and water flow switches
Valve tamper switch

668.07 As-Built (Record) Working Drawings.

After completion, but before final acceptance of the work, furnish a complete set
of drawings of each sprinkler system for record purposes. The drawings shall be
not smaller than 24 inches by 36 inches reproducible drawings with title block (8
inches by 4 inches) similar to full size contract drawings. Furnish the as-built
(record) working drawings in addition to the as-built contract drawings required by
SECTION 811 –GENERAL MECHANICAL REQUIREMENTS.

668.08 Design of Sprinkler System.

(A) Sprinkler System: Design of wet pipe fire extinguishing sprinkler
system shall be by hydraulic calculations for uniform distribution of water
over the design area and shall conform to NFPA 13 and to the
requirements as specified herein.

(B) Distribution of Water: Distribution shall be essentially uniform
throughout the area in which it is assumed the sprinkler heads will open.
Variation in discharge from individual heads in the hydraulically most
remote area shall be between 100 and 120 percent of the specified
density.

(C) Density of Application of Water: Size pipe to provide the specified
density when the system is discharging the specified total maximum
required flow. Application to horizontal surfaces below the sprinklers shall
be as indicated on the drawings.

(D) Sprinkler Discharge Area: Area shall be the hydraulically most
remote area as defined by NFPA 13. The design area shall be as
indicated on the drawings.

(E) Outside Hose Allowances: Hydraulic calculations shall include the
allowance as indicated on the drawings.

(F) Friction Losses: Calculate losses in pipe in accordance with the
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Hazen-Williams formula with 'C' value of 120 for steel pipe, and 140 for
buried cement-lined ductile-iron pipe and asbestos cement pipe.

(G) Location of Sprinkler Heads: Heads in relation to the ceiling and walls
and the spacing of sprinklers shall not exceed that permitted by NFPA 13.

(H) Water Supply: Base hydraulic calculations on the water supply as
indicated on the drawings.

668.09 Equipment.

(A) Sprinkler Heads: Release element of each head shall be as
indicated on the drawings or higher as suitable for the individual location
where it is installed. Provide recessed chromium-plated quick response
pendent sprinklers, and chromium-plated ceiling plates below suspended
ceilings. Provide standard response sprinklers in the mechanical rooms
and the elevator shaft and machine room.

(D) Sprinkler Supervisory Devices: Provide as indicated. Connection of
the sprinkler supervisory devices to the building fire alarm system shall be
provided under Section 821 –FIRE ALARM SYSTEM.

(1) Alarm Pressure and Water Flow Switches: UL listed or FM
approved.

(2) Valve Tamper Switch: Provide each control valve with a listed
or approved tamper switch for the automatic transmittal of a trouble
signal. Valve tamper switches which are integral to the control valve
will be acceptable.

(E) Flow Control Valves: Provide flow control valves which are
electrically operated via a 24 VDC supervised circuit for control of sprinkler
water supplies to the pre-action systems. Flow control valves shall be
similar in design to a listed pre-action or deluge valve.

668.10 Aboveground Piping Systems.

(A) Inspect, test and approve piping before burying, covering, or
concealing. Provide fittings for changes in direction of piping and for all
connections. Make changes in piping sizes through reducing pipe fittings;
the use of bushings will not be permitted. Welding shall be performed in
the shop; field welding will not be permitted.

(B) Pipe and Fittings: Provide in accordance with NFPA 13, and UBC
STD 38-2, except that all piping shall be steel. Pipe sizes less than 2-1/2
inches shall be Schedule 40, all piping and fittings exposed to the weather
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shall be hot dipped coated (galvanized.) Fittings into which sprinkler
heads, sprinkler head riser nipples, or drop nipples are threaded shall be
welded, threaded, or grooved-end type. Use of plain-end fittings with
mechanical couplings (which utilize steel gripping devices to bite into pipe
when pressure is applied) will not be permitted. Rubber gasketed
grooved-end pipe and fittings with mechanical couplings shall be
permitted in pipe sizes 1.25 inches and larger; fittings shall be UL listed or
FM approved for use in sprinkler systems. Provide an earthquake sway
brace within 24 inches of each flexible coupling which is installed in
horizontal piping for purposes other than earthquake protection

(C) Pipe Hangers, Supports, and Earthquake Sway Bracing: Provide in
accordance NFPA 13, seismic zone 4. Provide retaining straps on beam
clamps.

(D) Valves: Provide valves as required by NFPA 13 and UBC STD 38-2
and of types approved for fire service. Gate valves shall open by
counterclockwise rotation. Check valves shall be flanged clear opening
swing check type with flanged inspection and access cover plate for sizes
4 inches and larger. Provide OS&Y valves as indicated.

(E) Relief Valve: Provide an approved relief valve on gridded systems in
accordance with NFPA 13.

(F) Identification Signs: Attach properly lettered approved metal signs
conforming to NFPA 13 to each valve and alarm device. Permanently
affix hydraulic design data nameplates to the riser of each system.

(G) Inspector's Test Connection: Provide test connections about 6 feet
above the floor for each sprinkler system or portion of each sprinkler
system equipped with an alarm device and locate at the hydraulically most
part of each system.

(H) Main and Auxiliary Drains: Provide drain piping to discharge at safe
points outside each building or to sight cones attached to drains of
adequate size to readily receive the full flow from each drain under
maximum pressure. Provide auxiliary drains required by NFPA 13.

(I) Pipe Sleeves: Provide where piping passes through walls, floors,
roofs, and partitions. Secure sleeves in proper position and location.
Provide sleeves of sufficient length to pass through entire thickness of
walls, floors, roofs, and partitions. Provide not less than 0.25-inch space
between exterior of piping or pipe insulation and interior of sleeve. Firmly
pack space with an approved fire stopping material.

(1) Sleeves in Masonry and Concrete Walls, Floors and Roofs:
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Provide ASTM A 53, Schedule 40 or Standard Weight, zinc-coated
steel pipe sleeves. Extend sleeves in floor slabs 3 inches above the
finished floor.

(2) Sleeves in Partitions and Other Than Masonry and Concrete
Walls, Floors, and Roofs: Provide zinc-coated steel having weight of
not less than 0.90 pounds per square foot.

(J) Escutcheon Plates: Provide one piece or split hinge type metal
plates for piping passing through floors, walls, and ceilings in exposed
areas. Provide chromium-plated finish on plates in finished areas.
Provide paint finish on plates in unfinished areas. Securely anchor plates
in place with setscrews or other approved positive means.

668.11 Underground Water Piping Systems.

(A) Pipe and Fittings: Provide outside-coated, cement mortar lined,
ductile-iron pipe and fittings conforming to NFPA 24 for piping under the
building and less than 5 feet outside of the building walls.

(B) Anchor the joints in accordance with NFPA 24; provide concrete
thrust block at the elbow where the pipe turns up toward the floor, and
restrain the pipe riser with steel rods from the elbow to the flange above
the floor.

(C) Minimum pipe size shall be 6 inches. Minimum depth of cover shall
be 3 feet. Piping more than 5 feet outside of the building walls shall be
provided under Division 2 "Site Work".

668.12 Installation.

(A) Equipment, material, installation, and workmanship shall be in
accordance with NFPA 13 and UBC STD 38-2, except as modified herein.
Install piping straight and true to bear evenly on hangers. Keep the interior
and of new piping and existing piping affected by the Contractor's
operations thoroughly cleaned 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 the pipes
or fittings. Inspect piping before placing into position. Inspect, test, and
approve piping before burying, covering, or concealing. Provide fittings
for changes in direction of piping and for all connections. Make changes
in piping sizes through tapered reducing pipe fittings; do not use bushings.

(B) Pipe Hangers (Supports): Provide additional hangers to support the
concentrated loads in piping between hangers, such as for flanged valves.
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668.13 Disinfection.

Disinfect the new water piping and existing water piping affected by Contractor's
operations in accordance with AWWA C601. Fill the 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 the solution from the systems with clean
water until maximum residual chlorine content is not greater than 0.2 parts per
million.

668.14 Field Painting.

(A) Clean, pretreat, prime, and paint new sprinkler systems including
valves, piping, conduit, hangers, miscellaneous metalwork, and
accessories. Apply coatings to clean dry surfaces using clean brushes.
Clean the surfaces to remove dust, dirt, rust and loose mill scale.
Immediately after cleaning, provide the metal surfaces with one coat of
pretreatment primer applied to a minimum dry film thickness of 0.3 mil,
and one coat of primer applied to a minimum dry film thickness of one mil.
Exercise care to avoid painting of sprinkler heads or protective devices.
Remove materials which are used to protect sprinkler heads, while
painting is in process, upon the completion of painting. Remove sprinkler
heads which are painted and provide new clean sprinkler heads of the
proper type. Provide primed surfaces with the following:

(B) Sprinkler Systems in Unfinished Areas: Unfinished areas are defined
as attic spaces, spaces above suspended ceilings, crawl spaces, pipe
chases, and spaces where walls or ceiling are not painted or not
constructed of prefinished material. Provide primed surfaces with one
coat of red enamel applied to a minimum dry film thickness of one mil.

(C) Sprinkler Systems in All Other Areas: Provide primed surfaces with
two coats of paint to match adjacent surfaces, except provide valves and
operating accessories with one coat of red enamel.

668.15 Field Testing and Flushing.

(A) Preliminary Tests: Preform an air pressure leakage test per NFPA
13, Paragraph 8-2.3, prior to hydrostatic testing. Hydrostatically test each
system at 200 psig for a period of two hours. Piping above suspended
ceilings shall be tested, inspected and approved before installation of
ceilings. Flush sprinkler and standpipe piping in accordance with NFPA
13. Continue flushing operations until water is clear, but for not less than
10 minutes. Test the alarms and other devices. Test the water flow alarms
by flowing water through the inspector's test connection. When tests have
been made completed and corrections made, submit a signed and dated
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certificate, similar to that specified in NFPA 13, with a request for a formal
inspection and tests.

(B) Formal Inspection and Tests: The County of Hawaii Building and Fire
Departments will witness formal tests and approve all systems before they
are accepted. Submit the request for formal inspection at least 15 days
prior to the date for formal inspection is to take place. An experienced
technician regularly employed by the sprinkler installer shall be present
during the inspection. At this inspection, repeat any or all of the required
tests as directed. Correct defects in the work provided by the Contractor,
and make additional tests until it has been demonstrated that the systems
comply with all contract requirements. Furnish appliances, equipment,
electricity, instruments, connecting devices, and personnel for the tests.

668.16 Instructing Operating Personnel.

Upon completion of the work and at a time designated by the Owner, provide for a
period of not less than a 4-hour the services of experienced technicians regularly
employed by the manufacturer of the sprinkler system to instruct the fire
department and building personnel in the proper operation and maintenance of the
equipment.

668.17 Payment.

The Engineer will pay for the accepted pay items listed below at the contract price
per pay unit, as shown in the proposal schedule. Payment will be full compensation
for the work prescribed in this section and the contract documents.

The Engineer will pay for each of the following pay items when included in the
proposal schedule:

Pay Item Pay Unit

Removal Automatic Wet Pipe Sprinkler –Head Each

Removal Automatic Wet Pipe Sprinkler –Piping Linear Feet

Automatic Wet Pipe Sprinkler –Heads Each

Automatic Wet Pipe Sprinkler –Pre-Action Systems Each

Piping Linear Feet

END OF SECTION 668
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Make the following Section a part of the Standard Specifications:1
2

"SECTION 669 – FIBERGLASS REINFORCED POLYURETHANE (FRP)3
DOORS4

5
669.01 Description. This section describes the all fiberglass reinforced6

Polyurethane (FRP) Doors.7
8

669.02 Materials.9
10
11

(A) Furnish all labor, materials, and equipment required to complete all12
fiberglass reinforced polyester doors and frames as shown on13
drawings and specified herein, design to exacting tolerances and14
specifications eliminating the need for field cutting or trimming. Doors15
and frames shall be manufactured to plus or minus 1/32-inch.16

(B) Related Sections include the following:17
18

(1) Section 672 - FINISH HARDWARE. Door hardware and19
weather stripping.20

21
(2) Section 676 – GYPSUM BOARD. Anchoring frames to22
metal studs.23

24
(3) Section 681– PAINTING. Field painting factory-primed25
doors and frames.26

27
(4) Section 627 – ROUGH CARPENTRY28

29
669.03 Construction.30

31
(A) Submittals.32

33
(1) Product Data. Submit manufacturer’s specifications,34
details, and installation recommendations for components of35
fiberglass reinforced polyester doors and frames required for the36
project.37

38
(2) Shop Drawings. Submit drawings showing the following:39

40
(a) Elevations of each door design.41

42
(b) Details of doors including vertical and horizontal edge43
details.44

45
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(c) Frame details for each frame type including46
dimensioned profiles.47

48
(d) Details and locations of reinforcement and49
preparations for hardware.50

51
(e) Details of each different wall opening condition.52

53
(f) Details of anchorages, accessories, joints, and54
connections.55

56
(g) Coordination of glazing frames and stops with glass57
and glazing requirements.58

59
(3) Door Schedule. Submit door schedule using the same60
reference designations indicated on drawings in preparing61
schedule for doors and frames.62

63
(B) Quality Assurance.64

65
Manufacturer shall have produced fiberglass reinforced polyester66
doors as standard products, featuring solid balsa wood core67
construction for a minimum of five (5) years. Manufacturer shall have68
completed projects of similar building type and size. Manufacturers69
failing to meet the above requirements will not be accepted.70

(C) Delivery, Storage, and Handling.71
72

(1) Delivery. Deliver doors and frames cardboard-wrapped or73
crated to provide protection during transit and job storage.74
Provide additional protection to prevent damage to finish of75
factory-finished doors and frames.76

77
(2) Inspection. Inspect doors and frames on delivery for78
damage, and notify shipper and supplier if damage is found.79
Minor damages may be repaired provided refinished items80
match new work. Remove and replace damaged items that81
cannot be repaired as directed.82

83
(3) Storage. Store doors and frames at building site under84
cover. Place units on minimum 4-inch high wood blocking.85
Avoid use of non-vented plastic or canvas shelters that could86
create a humidity chamber. If door packaging becomes wet,87
remove carton immediately. Provide minimum 1/4-inch spaces88
between stacked doors to permit air circulation.89

90
(D) Manufacturers.91



(HWY-L01-22)
669-3a 8/9/23

92
(1) Available Manufacturers.93

94
(a) Subject to compliance with requirements, provide95

products of the following:96
97

(b) Fib-R-Dor as manufactured by Advance Fiberglass,98
Inc., North Little Rock, Arkansas, or approved equal.99

100
(c) Furnish door and frame components from the same101

manufacturer. Splitting of door and frame102
components is not permitted.103

104
(E) FRP Doors (Exterior).105

106
(1) Provide flush type fiberglass reinforced polyester doors, 1-107
3/4” inch thick, and constructed using end-grain balsa wood108
core material. Balsa wood cores shall provide the high109
compressive and flexural strength to weight ratio.110

(2) Door plates shall be molded in one continuous piece.111

(a) Materials shall consist of premium grade resin112
reinforced with hand-laid fiberglass mat.113

(b) Construction of plates shall be nominal 1/8-inch thick114
with a gel coated surface of no less than 25 mils to115
obtain a mirror-like finish of 88 or better per ASTM D116
523.117

(c) A ratio of glass to resin shall be 30% to 70% to maintain118
strength and obtain an R-value of no less than 11.119

(F) Resins: Provide vinyl ester resins.120
121

(G) Door Frames:122
123

(1) Door frame shall conform with Steel Door Institute124
specifications and shall be comparable in strength to 16-gauge125
hollow metal frame.126

127
(2) Door frames shall be assembled using one piece, FRP128
pultruded construction with no less than 3-inch in thickness.129
Frames shall be standard 5-3/4-inch and 2-inch face. Header-to-130
jamb joints shall be miter cut and assembled by use of FRP131
clips and Type 316 stainless steel fasteners. Frames shall also132
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be pigmented to promote true and constant color throughout133
entire frame thickness. Frame, upon assembly, shall be one134
piece in nature and rigid in construction.135

(3) Door and frame finish shall be classified as self-136
extinguishing.137

138
(4) Fasteners: Stainless steel. Provide type 316 stainless steel139
throughout.140

141
(H) Accessories142

143
(1) Hardware: All doors and frames shall be machined using144
templates available from the manufacturer of specified hardware.145
Doors shall be internally reinforced for specified surface hardware. All146
doors to be properly reinforced for hardware during fabrication.147

148
(2) Hardware Preparation: Secure templates from the finish149
hardware supplier. Reinforce all hardware locations as required for150
long life under hard service.151

152
(I) Fabrication. Perform fabrication operations, including cutting,153

fitting, forming, drilling, and grinding material in manner154
which prevents damage to exposed surfaces.155

156
(J) Examination. Examine areas to receive doors. Identify157

Conditions that would adversely affect installation or subsequent158
Use and notify State DOT. Do not proceed with installation until159
Unsatisfactory conditions are corrected.160

161
(K) Preparation162

163
(1) General. Ensure openings to receive frames are plumb,164
level, square, and in tolerance165

166
(2) Placing Frames. Adjust opening to receive frames and167
doors.168

169
(L) Door Installation.170

171
(1) Install doors in accordance with manufacturer’s172

instructions.173
174

(2) Install doors plumb, level, square, true to line, and without175
warp or rack.176

177
(3) Anchor frames securely in place.178
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179
(4) Separate aluminum from other metal surfaces with180
bituminous coatings or other means approved by Contracting181
Officer.182

183
(a) Set thresholds in bed of mastic and back seal.184

185
(b) Install exterior doors to be weathertight in closed186
position.187

188
(c) Repair minor damages to finish in accordance with189
manufacturer’s instructions and as approved by Architect.190

191
(d) Remove and replace damaged components that192
cannot be successfully repaired as determined by the193
Engineer.194

195
(K) Adjusting and Cleaning.196

197
(1) Prime Coat Touch-up. Immediately after installation, sand198
smooth any rusted or damaged areas of prime coat and apply199
touch-up of compatible air-drying primer.200

201
(2) Protection Removal. Immediately before final inspection,202
remove protective wrappings from doors and frames.203

204
669.04 Measurement. The Engineer will measure fiberglass reinforced doors205
per each in accordance with the contract documents.206

207
208

669.03 Payment. The Engineer will pay for the accepted pay items listed209
below at the contract pay unit price, as shown in the proposal schedule.210
Payment will be full compensation for the work prescribed in this section and the211
contract documents.212

213
The Engineer will pay for each of the following pay items when214

included in the proposal schedule:215
216

Pay Item Pay Unit217
218

FRP Doors - Double Each219
220

FRP Doors - Single Each”221
222
223

END OF SECTION 669224
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SECTION 670 - ELECTRICAL WORK1
2

Amend Section 670 – Electrical Work to read as follows:3
4

670.01 General5
6

(A) This Section includes the following for electrical work:7
8

(1) Provide (furnish and install) a complete and operable9
electrical wiring and lighting systems for all equipment and10
appliances as shown on the drawings or specified herein11
including wires, raceways, boxes, devices, apparatus, lighting12
fixtures, accessories, time switch, dimmers, controls, etc., and13
tests, adjustments, instructions, and documentation.14

15
(2) Electrical wiring system shall have sufficient capacity to16
accommodate all equipment, appliances and other electrical loads17
as specified herein and shown on the drawings and as required18
per National Electrical Code and other applicable codes,19
standards and requirements plus spare capacity to accommodate20
any planned future facilities and additions and minimum 2521
percent spare capacity for future growth.22

23
(3) Lighting system shall meet footcandle levels and other24
lighting criteria per Illuminating Engineering Society25
recommendations, State Model Energy Code and other applicable26
codes, standards and requirements.27

28
670.02 Related Work29

30
(A) Electric utilization equipment.31

32
(B) Underground electrical work.33

34
(C) Non-power wiring, such as control and ancillary electrical lights35
and signals for heating, ventilation, pump, and air-conditioning systems36
unless shown on drawings or specified herein.37

38
(D) Signal and communications equipment and wires, less raceways.39

40
670.03 Work Related to Serving Utility Agencies41

42
(A) Electric: Metering apparatus.43

44
(B) Telephone and Cable TV: By Contractor - Raceways with pull45
wire, for cables specified elsewhere or shown on the drawings,46
pullboxes, terminal cabinets and backboards, outlets with plates and47
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grounding system.48
49

670.04 Rules, Regulations and Standards50
51

(A) Comply with local ordinances and building department directives52
including IBC and N.E.C.; statutes and official requirements of the53
State of Hawaii including General Order Nos. 6 and 10 of the P.U.C.54
and Occupational Safety and Health Standards. Apply and pay for55
electrical permit.56

57
(B) Applicable Documents: Current issues of the standards of ANSI,58
UL, Inc., NEMA, EEI, IEEE, NFPA, I.E.S., TIA/EIA, ADA Standards for59
Accessible Design. Relevant definitions and requirements from these60
documents shall be applicable.61

62
670.05 Submittals63

64
(A) Submittals shall comply with the following requirements:65

66
(1) Submit shop drawings showing proposed equipment and67
distribution raceway layouts on plan in not less than 1/8" = 1'-0"68
scale. Raceway routing shall be coordinated with architectural,69
structural and mechanical systems and other trades. Submit70
shop drawings showing plans and elevations of electrical71
equipment, rooms and closets.72

73
(a) Mounting details where not shown on drawings or74
alternate methods are proposed or required.75

76
(b) Terminal-to-terminal wiring diagrams showing all relays,77
dimmers, switches and other control devices and conductors78
for all lighting circuits.79

80
(2) Manufacturer's product data is required for the following:81

82
(a) Safety switches83

84
(b) Individual breakers85

86
(c) Panelboards with breaker-to-bus connection data87

88
(d) Lighting fixtures89

90
(e) Fixture accessories91

92
(f) Emergency lighting equipment93

94
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(g) Time switch95
96

(h) Dimmers97
98

(i) Low-voltage control relays and other related equipment.99
100

(j) Occupancy sensor switches101
102

Submit additional product data upon request; i.e., raceway103
accessories, boxes and enclosures for exterior and wet locations,104
wiring devices, etc.105

106
(3) Submit control diagrams for motors, lights and other107
equipment upon request.108

109
(4) Equipment specified by manufacturer's definitive brands or110
catalog numbers without modifications need not be submitted,111
unless clarification is required due to obsolescence, supersedure,112
or error in identification.113

114
(5) Standard features of equipment specified by manufacturer’s115
definitive brands or catalog numbers, whether specifically116
described or not on the drawings or in the specifications, will117
mandate the inclusion of optimal features of listed equivalent118
manufacturers and can be also used to evaluate competitive119
brands proposed by the Contractor.120

121
(6) Any deviation from drawings and specifications shall be122
clearly identified on the submittal. Unless deviations are clearly123
identified, then all requirements indicated on the drawings and124
specifications shall be assumed to be complied with.125

126
(7) Shop drawing and product data shall be checked by127
Contractor to insure equipment are adequately sized and can be128
properly installed and with Code clearances maintained for a129
complete and operable system within intent indicated on plans130
and specifications. Review and acceptance of shop drawings by131
Contracting Officer shall not relieve the Contractor of132
responsibility to provide a proper and complete installation.133

134
(8) Submit computerized footcandle level printouts for rooms135
upon request.136

137
(9) Obtain utility company approval for all metering equipment.138

139
(10) Submit samples of lighting fixtures, materials and equipment140
upon request.141

142
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(11) Warranty: Submit warranty as noted under item entitled143
”WARRANTIES” hereinbelow.144

145
(B) Certificates: Certificates of electrical inspection.146

147
(C) As-Built Drawings:148

149
(1) Contractor shall provide drawings of complete electrical150
system on 24" x 36" mylars showing as-installed locations of151
equipment and wiring on plans, including circuiting, details, etc.,152
or mylar reproductions of contract drawings with all changes153
neatly drafted thereon. In addition, Contractor shall update154
Autocad Release 2010 files of as-built construction drawings on155
CD recordable disks along with as-built mylars. Incomplete or156
unsatisfactory as-built drawings or CAD files shall be grounds for157
rejection by the Contracting Officer. Contractor shall revise and158
resubmit as-built drawings and CAD files at no additional cost to159
State of Hawaii until accepted by the Contracting Officer.160

161
(2) Deliver to the Contracting Officer not later than two (2)162
weeks before final inspection.163

164
(D) Utility Company Energy Efficiency Rebate Program:165

166
(1) Lighting system shall be provided to take advantage of167
energy rebates offered by the electrical utility company where168
practicable.169

170
(2) Upon completion of project, Contractor shall fill out energy171
rebate application forms for customer submission to utility172
company.173

174
(E) Operation and Maintenance Manuals:175

176
(1) Provide six (6) operation and maintenance manuals for177
emergency lighting equipment, dimmers, time switch, lighting178
control equipment, list of all lamps and ballasts (drivers) required179
for each light fixture type, and metering and control equipment180
including technical information for all components, wiring181
diagrams and instructions for installation, operation, maintenance182
and repair.183

184
(2) Deliver to the Contracting Officer not later than two (2)185
weeks before final inspection.186

187
670.06 Drawing and Specifications188

189
(A) Electrical system drawings are diagrammatic and symbolic.190
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Locations of fixtures, outlets, devices, raceways, apparatus, etc.,191
shown are approximate and shall be installed with the required heights,192
spacing, maintenance and code clearances and to avoid conflict with193
existing conditions and other systems and trades. Visit site and verify194
lineal footages required and check scales and dimensions shown on195
civil and architectural drawings prior to bidding to verify locations,196
routing and lineal footages of electrical work required for inclusion into197
bid. Study adjacent civil, architectural, structural and mechanical198
details and make installation in most logical manner for eye appeal and199
coordination with other systems and trades. Unless dimensioned or200
noted otherwise, orderly configuration and visual composition are fully201
intended.202

203
(B) Include mounting accessories, additional components and wiring204
which are not shown or specified herein but are required for proper205
control and operation to provide for a complete and operable system206
within intent indicated on the drawings and specifications.207

208
(C) Study architectural, mechanical and civil drawings and209
specifications prior to bidding and provide additional wiring including210
lighting fixtures, apparatus and devices for equipment furnished by211
State of Hawaii or other trades without additional cost to State of212
Hawaii.213

214
(D) Relocate fixtures, outlets, devices, apparatus and associated215
wiring including raceways, from locations shown, without additional216
cost to State of Hawaii, for code compliance and to avoid conflict with217
existing conditions, other systems or trades, structures, utilities and218
when directed before installation.219

220
(E) Equipment ratings or wire sizes that are missing or shown in error221
shall have adequate capacity to serve the required and future loads222
plus minimum 25 percent spare capacity, and be in compliance with223
N.E.C.224

225
(F) Verify voltages and other ratings of energy conversion,226
transformation and electrical utilization equipment prior to placing order227
with factory. Input voltages of equipment shall match system voltage228
available.229

230
(G) In the event of conflicts within the drawings, specifications or any231
referenced code, standards or requirements, the more rigorous232
requirements shall govern.233

234
670.07 Warranties235

236
Entire installation shall be warranted to be free from defects for a one237
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(1) year period commencing from date of final acceptance. Any portion238
of the installation developing defects within the one year period shall239
be replaced by identical or better equipment, materials or parts240
including labor to make such defective portion of the installation241
complete and operable within the intent indicated on drawings and242
specifications, at no additional cost to State of Hawaii.243

244
670.08 General Materials245

246
(A) All equipment and material shall bear U/L label or be listed by a247
nationally recognized testing organization in accordance with the248
National Electrical Code.249

250
(B) Equipment and material specified by manufacturers’ catalog251
numbers and names: In case of obsolescence, supersedure, or error252
in identification, the intent implied by the description, application,253
required performance and the features of competitive brands also254
listed shall govern.255

256
(C) Features of equipment for specified manufacturers can be used to257
establish the quality of the product.258

259
(D) All equipment and materials shall be suitable for intended location260
and use and include all accessories for proper installation and261
operation.262

263
670.09 Wiring Materials264

265
(A) Raceways:266

267
(1) EMT and rigid steel conduit, galvanized inside and out, 3/4"268
minimum diameter for power and signal systems. N.E.C.269
minimum for lighting systems.270

271
(2) Flexible Conduit: Zinc-coated inside and outside; for wet or272
moist areas--liquid-tight with factory fittings.273

274
(3) Non-Metallic Conduit: PVC Schedule 40, 3/4" minimum275
diameter.276

277
(4) Metal Surface Raceways: Low profile surface mount278
raceway, .040-inch thick, painted finish, sized for number of wires279
indicated plus 25 percent spare capacity with matching fittings280
and accessories. Wiremold No. V500, V700, V2000 or V2400, or281
approved equal for power and Wiremold No. V2000 or V2400 or282
approved equal for telecommunications.283

284
(a) Two-piece type, .050-inch thick, with divider for power285
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and communication. Wiremold No. G4000.286
287

(b) Telecommunication raceway fittings for 90 degree288
bends shall be TIA-EIA compliant.289

290
(5) Tele Power Poles: Extruded aluminum channel, 2 1/4-inch291
square cross section, height as required to span from floor to292
ceiling with adjustable stanchion base, separate compartments for293
power and communication, power compartment prewired with four294
duplex NEMA 5-15R specification grade receptacles (isolated295
ground as indicated) and ceiling junction box, communication296
compartment with capacity based on 30% fill for minimum 16-4297
twisted pair #24 gauge type CMP Level 5 cables and device298
plates with provision for four dual modular jack inserts and blank299
covers, anodized aluminum finish, color as selected by300
Contracting Officer, with mounting hardware, trims and301
accessories, Wiremold AMDP-4D(IG).302

303
(B) Boxes, Enclosures:304

305
(1) Enclosures and Cabinets: Enclosures and cabinets for306
panelboards, breakers, switches and communication shall be307
NEMA type, fabricated from sheet steel and galvanized after308
fabrication, or as otherwise indicated, exterior surfaces prime309
painted and enamel-finished according to NEMA specifications,310
complete with hinged door, trim, locking device and lugs. For311
exterior and wet locations, enclosures and cabinets shall be312
epoxy painted galvanized cast ferrous alloy or type 316 stainless313
steel with matching neoprene gasketed trim and doors, threaded314
hubs for conduit connections, stainless steel screws and315
hardware and external means for mounting.316

317
(2) Outlet and Small Junction Boxes: Pressed, zinc-coated318
steel, minimum nominal size 4" square, minimum depth 1-1/2",319
with raised covers where concealed or flush mounted. Exposed320
boxes and weather exposed boxes shall be cast iron, or ferrous321
alloy, prime painted and enamel finished, with neoprene gasketed322
covers, threaded hubs for conduit connections and stainless steel323
screws. Boxes for metal surface raceways shall match raceways.324
Wiremold #V5700 or V2400 series or approved equal.325

326
(3) Large Junction Boxes and Wireways: For dry interior327
location, boxes and wireways shall be fabricated from N.E.C.328
gauge galvanized steel with matching screw-on type cover, field329
punched knockouts. For exterior and wet locations, boxes and330
wireways shall be epoxy painted galvanized cast ferrous alloy or331
stainless steel with matching neoprene gasketed covers, threaded332
hubs for conduit connections and stainless steel screws.333
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334
(4) Telephone and Communication Cabinets:335

336
(a) Cabinet to be NEMA 1 enclosure, constructed of sheet337
steel with boxes and trim and door being zinc-plated after338
fabrication, mounting as indicated. (NEMA 4X type 316339
stainless steel enclosure with neoprene gasket for outdoor340
applications or as indicated). Box and door trim shall be341
factory painted with gray to match panelboard enclosure.342
Provide locking device and keys.343

344
(b) Cabinet to be provided with 3/4-inch pentachlorophenol345
pressure treated plywood backing.346

347
(C) Devices:348

349
(1) General: Ratings and NEMA arrangement types as350
indicated. Drawings show minimum application ratings,351
specification describes nominal ratings. Comparable devices by352
Pass & Seymour, Bryant, and Hubbell shall be acceptable.353

354
(2) Receptacles: Duplex, 15 or 20-ampere as indicated, 125355
volts, side and back wired, 3-wire grounding type, automatic356
one-piece self-grounding strap, ivory composition body, (brown at357
woodwork, yellow for emergency power, other colors to match358
wall finish), premium specification grade. Hubbell #5262, 5362.359
Ground fault circuit interrupter type for bathrooms, exterior, near360
sinks and wet areas, Hubbell #GF5262 and GF5362. Isolated361
ground surge protection type, hospital grade, blue color, with LED362
indicator and switched or no audible alarm, for computer363
equipment, Hubbell #IG5262S and IG5362S. Safety type for364
classrooms and student work areas, Hubbell #SG-62.365

366
(3) Special Use Receptacles: Single, black, straight blade or367
twist lock grounding type, rating to match equipment or as shown368
on drawings, with matching plug. Verify requirements with369
equipment supplier.370

371
(4) Floor Outlet: Flush, brass flip-open covers and plate with372
appropriate hole for device, carpet flange as required, cast iron373
box with bituminous compound coating for slab on grade or below374
floor, pressed steel junction box with U.L. listed fire rated poke375
through assembly for slabs above grade and device as specified376
herein. Hubbell #PT7FBRS or approved equal.377

378
(5) Service Fittings: Brushed aluminum finish, with matching379
device plates for devices as indicated, suitable for mounting on380
laboratory counter top.381
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382
(6) Ceiling Outlet: Flush in ceiling where applicable, single,383
black, twist lock grounding type, rating as shown on drawings.384
Provide matching connector type "SO" cord and plug with strain385
relief cable grips for each ceiling outlet. Connector height shall be386
2'-0" above finish floor. Verify requirements with equipment387
supplier.388

389
(7) Photo Switch: Cadmium sulfide photocell with relay,390
lightning arrester and weatherproof receptacle.391

392
(8) Manual Dimmers: Solid state, 120-volt or 277-volt, for switch393
outlet box mounting, slider operation, with on off integral switch,394
1,500-watt minimum with heat sink or as indicated. Provide filters395
to eliminate AM/FM radio and public address system interference.396
Manual dimmers shall be Lutron "Nova T" series or approved397

equal.398
399

(9) Occupancy Sensor Switch:400
401

(a) Occupancy sensor wall switch shall consist of ultrasonic402
motion detector to provide minimum 20-ft. by-25 ft. motion at403
desk coverage with integral two switched outputs, 120 to 277404
VAC, manual and automatic mode and on off control405
switches and adjustable sensitivity and off delay time.406
Novitas 01-153 or Wattstopper, Mytech equal.407

408
(b) Occupancy sensor ceiling mounted switch shall consist409
of ultrasonic motion detector to provide minimum 27-ft. by410
33-ft. minor motion coverage in partitioned area with411
separate 120 to 277 VAC switch pack and adjustable412
sensitivity and off delay time. Each switchpack contains413
Class 2 transformer with Form C relay. One switchpack can414
be controlled from up to five sensors or 10 switchpacks can be415
connected to one sensor. Novitas 01-110/13-031 or416
Wattstopper, Mytech equal.417

418
(c) Occupancy sensor switches for lighting in corridors,419
lobbies, stairs, and other paths of egress shall be fail safe420
type per NFPA 101.421

422
423

(10) Light Switch: Flush, tumbler, quiet, non-mercury, Type AC,424
277-volt minimum, 20-ampere, one-pole, two-pole or 3-way as425
indicated, individual yoke, automatic self-grounding clip, ivory426
(brown at woodwork, yellow for emergency circuits, other colors to427
match wall finish), premium specification grade. Hubbell #1221,428
1222, 1223.429
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430
(11) Clock Outlet: Single, 15-ampere, 125 volts, 3-wire recessed431
grounding type, brown. Enclose in outlet box and 0.040-inch432
brass (or stainless steel as required) device plate with clock433
hanger, Hubbell #5233 (5235).434

435
(12) Device Plates: Single and multi-gang, clean, simple design436
with appropriate hole for device. Provide appropriate device plate437
for each outlet shown or as required by the specifications.438

439
(a) Metal, .032-inch minimum thickness, type 430 stainless440
steel, painted ivory, brown or other colors to match wall441
finish (Type 302 stainless steel for kitchen areas). Pass &442
Seymour- Legrand SS-series, or approved equal.443

444
(b) Weatherproof, polycarbonate flip-open hinged cover445
with cable opening and neoprene gaskets for plug-in446
equipment in outdoor or wet applications when receptacle is447
in use per N.E.C. 410-57. Taymac "Safety Outlet448
Enclosures".449

450
(c) Telephone/data outlets shall have provisions for four451
modular jack inserts and be provided with blank covers.452

453
(d) Cable TV outlets shall be duplex receptacle type with454
single “F” connector wall tap.455

456
(D) Wires and Cables: Copper conductors; aluminum not allowed.457

458
(1) Low-Voltage Wires: 600-volt, No. 12 AWG minimum; No. 10459
and smaller, solid and round; No. 8 and larger, 7 or 19 strands460
concentric. Conductors No. 8 and smaller, types TW, THW,461
THWN, THHN or XHHW; conductors No. 6 and larger, types462
THW, THWN or XHHW. For exterior and below grade use type463
XHHW-USE. Fixture wires per N.E.C.464

465
(a) Provide color coding for service, feeder, branch,466
control, and signaling circuit conductors. Color shall be467
green for grounding conductors and white for neutrals,468
except where neutrals of more than one system are installed469
in same raceway or box, other neutral shall be white with470
colored (not green) stripe. Color of ungrounded conductors471
in different voltage systems shall be as follows:472

473
(1) 120/208-volt, 3-phase474

475
(a) Phase A – black476

477
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(b) Phase B – red478
479

(c) Phase C – blue480
481

(2) 277/480-volt, 3-phase482
483

(a) Phase A – brown484
485

(b) Phase B – orange486
487

(c) Phase C – yellow488
489

(3) 120/240-volt, single-phase: Red and black.490
491

(3) Cables shall not be manufactured more than one year prior492
to use.493

494
670.10 Apparatus495

496
(A) Control Apparatus and Devices497

498
(1) Manufacturers: Eaton, General Electric Company, Square499
D, and Allen-Bradley shall be acceptable, unless a separate500
listing is given for a particular equipment; per NEMA ICS-1970,501
Industrial Control Systems; all in enclosures.502

503
(2) Manual Motor Starters: HP rated toggle operated504
mechanism with appropriate overload heater elements, NEMA 1505
enclosure. (NEMA 4 cast iron or ferrous alloy with neoprene506
gaskets for outdoor applications or where exposed to damp507
atmosphere or as indicated.) Toggle positions "ON", "OFF" and508
"TRIPPED" engraved or embossed on body and visible without509
removing enclosure cover.510

511
(3) Contactors: Enclosed, number of poles and rating as512
required or indicated. Replace noisy units without attempting to513
make adjustments on the field.514

515
(4) Pushbutton Station: Heavy duty, industrial oil-tight, 30mm516
pushbuttons in NEMA 1 enclosure (NEMA 4 cast metal for517
outdoor applications or where exposed to damp atmosphere or as518
indicated) with contacts, selector switches and indicating lights as519
required.520

521
(5) Lighting Control Panel shall consist of up to 24 single pole522
contactors, rated at 30 amperes, 120/277 volts, A.C., with a523
microprocessor based controller with 24 digital outputs to provide524
for 365-day scheduling, multiple on/off operations per day for525
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each contactor or inputs from an external source or local526
pushbutton controls, digital LED readouts, minimum 90 day527
battery backup, in a recessed or surface mounted enclosure with528
hinged door. A control diagram shall be mounted on the cabinet529
door.530

531
(B) Disconnecting and Protective Devices:532

533
(1) Manufacturers: Square-D, Eaton, Siemens-I.T.E., and534
General Electric Company shall be acceptable.535

536
(2) Safety Switch: Surface mounting, Federal Specification537
W-S-865, heavy-duty, hp-rated, NEMA 1 enclosure. (NEMA 4X538
type 316 stainless steel enclosure with neoprene gaskets for539
outdoor applications or wet locations or as indicated.) Fusible540
type to have fuseholders to reject N.E.C. standard type fuses541
when current-limiting fuses specified. Provide auxiliary contact for542
control circuit.543

544
(3) Individual Circuit Breaker: Industrial/commercial molded545
plastic case circuit breaker with toggle operated mechanism,546
thermal-magnetic overload trips, input and output lugs minimum547
65,000 AIC or as required, NEMA 1 enclosure. (NEMA 4X type548
316 stainless steel enclosure with neoprene gaskets for outdoor549
applications or wet locations or as indicated.) Plug-in breakers550
with loadcenter enclosure shall not be allowed. Interchangeable551
trip shall be provided when available for ampere rating indicated552
and single toggle handle provided for multiple-pole devices.553
Toggle positions "ON", "OFF" and "TRIPPED" and breaker rating554
engraved or embossed on body and visible without removing555
enclosure cover.556

557
(4) Panels: Branch circuit, industrial/commercial use, bolted558
molded case thermal-magnetic circuit breakers, rated at minimum559
10,000 AIC for 208-volt systems and 14,000 AIC for 480-volt560
systems or as required and series rated with upstream protective561
device, copper busses and harnesses, device position or bus562
connections as indicated, Federal Specification W-P-115a and563
Am. 2 and NEMA PB-1, NEMA 1 enclosure, minimum 20 inches564
wide, complete with hinged door, trim, locking device and keys,565
and directory. (NEMA 4X type 316 stainless steel enclosure with566
neoprene gaskets for outdoor applications or wet locations or as567
indicated.) Distribution panel similar except busses with minimum568
50,000 amperes symmetrical short circuit current,569
interchangeable trip circuit breakers rated at minimum 22,000 AIC570
or as required, and with 30" wide enclosure. Toggle positions571
"ON" and "OFF" and breaker rating engraved or embossed on572
body and visible without removing enclosure cover. Provide573
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ground lugs.574
575

(a) Loadcenters shall have one-inch per pole plug-in circuit576
breakers with tin-plated aluminum busses, twin neutral bars,577
positive door latch.578

579
(b) Transient Voltage Surge Suppressor (TVSS) devices580
shall conform to ANSI/IEEE C62.41 and C62.45 and NEMA581
LS1. The TVSS shall include an electrical noise filter and582
utilize hybrid Silicon Avalanche Diodes (SAD) as the primary583
means of protection and Metal Oxide Varistors (MOV’s) as584
secondary protection for surge suppression. Each protection585
circuit shall be independent of each other. The minimum586
surge current per phase that the device can withstand shall587
be 200 KA for main service and distribution panels and588
switchboard and 100 KA for branch panels. The unit shall589
be provided with overcurrent protection and monitoring and590
mounted in a NEMA 12 enclosure.591

592
(5) Protective Device Coordination: All protective devices,593
including circuit breakers, fuses, overload and protective relays594
shall have short circuit withstand ratings and time-current595
characteristics to protect equipment and conductors against fault596
currents and sustained overload conditions and coordinated for597
fault isolation with minimum impact to system operation.598
Protective device requirements shall be coordinated with the utility599
company's system. Protective devices shall be set, adjusted,600
tested and calibrated as required and per manufacturer’s601
recommendations for proper coordination prior to energization of602
the electrical system.603

604
(C) Transformers:605

606
(1) Dry-type: Conform to NEMA ST20 and to ANSI C89.2,607
general purpose, ventilated enclosure for indoor use,608
non-ventilated NEMA 4X type 316 stainless steel enclosure for609
outdoor applications or wet locations or as indicated, not less than610
one coil per phase, 150 degrees C temperature rise (115 degrees611
C rise for less than 45 KVA) with corresponding NEMA standard612
insulation class, full capacity NEMA standard taps or as indicated,613
sound levels less than NEMA standard and with vibration isolation614
resilient mount accessories. Provide wall brackets as required.615
Eaton EP/EPT and DS-3/DT-3 or Square-D, Hevi-Duty, General616
Electric-ABB, and Siemens-I.T.E. equal.617

618
(D) Metering Equipment:619

620
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(1) Utility Service Metering Equipment: Metering equipment for621
utility company service including meter sockets, current622
transformer enclosures and pullboxes shall comply with EUSERC623
and requirements of the utility company. All equipment624
enclosures on line side of utility meter and for utility metering625
equipment shall be sealable.626

627
(2) Checkmeter system shall measure kilo-watthours and utilize628
the powerline as the signal carrier. The system shall consist of629
meter/communications modules (intellimeters), central data630
collection unit (central stations), KWH display units (Lobby631
Displays), current transformers, and couplers. Provide all632
components and wiring for a complete system. Neta Corp.633
"Intellimeter" or approved equal.634

635
**OR**636

(2) Checkmeter system shall conform to ANSI C12.10 and637
measure kilo-watthours and 15 minute maximum kilowatt638
demand. The system shall consist of meters, sockets, and639
current transformers. Provide all fuses, accessories and wiring640
for a complete system. Sangamo or approved equal.641

642
(E) Automatic Transfer switch and Bypass-Isolation Switches: UL643
1008, NEMA ICS 2-447.644

645
(1) Automatic Transfer Switch and Bypass-Isolation Switches:646
Provide automatic transfer switch with the number of poles,647
amperage, voltage, and withstand ratings as shown. Transfer648
switch shall be listed per UL 1008 as a recognized component for649
emergency systems and rated for all classes of loads when650
installed in an unventilated enclosure. Electrical operation shall651
be accomplished by a nonfused momentarily energized solenoid652
direct operating mechanism or stored energy operator.653
Mechanical locking in each direction shall be provided. Operation654
shall be automatic synchronized transfer and retransfer between655
utility and emergency power. Main pole structures shall be656
designed so that fault currents result in increased main contact657
pressure. An overload or short circuit shall not cause the switch658
to go to a neutral position. Main contacts shall be designed for659
automatic transfer switch service. Inspection and replacement of660
all main and separate arcing contacts, moving and stationary,661
shall be possible from the front of the switch without any662
disassembly of operating linkages or power conductors. Drawout663
mechanism and mechanical interlocks shall be provided to allow664
for removal of the transfer switch after the load has been665
bypassed.666

667
(2) Accessories: An integrally mounted unitized control module668
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shall include:669
670

(a) Nonadjustable (one-second, nominal) time delay to671
override momentary dips in normal power source.672

673
(b) Phase voltage relay supervision of three phases of the674
normal source 65 to 70 percent dropout (D.O.) and 92 to 95675
percent pickup (P.U.) to detect "brown-out" conditions.676

677
(c) Voltage/frequency lockout relay (90 percent P.U.,678
nominal) to prevent premature transfer.679

680
(d) System test switch (momentary type).681

682
(e) Engine starting control contacts (one-N.C. and683
one-N.O.).684

685
(f) Auxiliary pilot contacts rated 10 amperes at 480 VAC686
(one closed on "N" (normal) and one closed on "E"687
(emergency)).688

689
(g) Adjustable 0-25 minutes time delay on retransfer to690
normal power source.691

692
(h) Provide adjustable time delay, 0 to 15 minutes, on693
shutdown of engine-generator after retransfer of the load to694
"normal".695

696
(i) Pilot lights for transfer and bypass-isolation switches to697
indicate source to which the load is connected.698

699
(j) A device to allow manual transfer to either switch700
position in the event of an electrical failure in the control701
circuits.702

703
(k) Provide in-phase monitor for automatic synchronized704
transfer and retransfer operation between utility and705
emergency power.706

707
(3) Provide a manual bypass/isolation switch for the automatic708
transfer switch, arranged to bypass the emergency or the normal709
source of power directly to the load in one operation. The switch710
shall isolate the automatic transfer switch from the load and both711
normal and emergency power sources. The bypass/ isolation712
switch shall be lockable in the "isolated" position. The713
arrangement shall permit electrical testing of the transfer switch714
before the load is reconnected. Interlocks shall prevent operation715
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of the transfer switch, except for testing purposes, when the716
switch is in the "isolated" position. The enclosure shall be717
designed so that the automatic transfer switch and the bypass718
isolation switch shall be accessible through individual door719
openings and installed in separate compartments to eliminate any720
exposure to the operator when servicing the automatic transfer721
switch while the bypass/isolation switch is in the "isolation"722
position. Bypassing the automatic transfer switch shall not cause723
any interruption of power to the load. The current, voltage, phase,724
and short circuit ratings shall be at least equal to the transfer725
switch ratings. The bypass/isolation switch shall also have the726
same number of switched poles as the transfer switch. The727
bypass/isolation switch may be a non-loadbreak device, but the728
short circuit withstand and closing rating of the bypass/isolation729
switch shall be equal or greater than that of the transfer switch.730
When the switch is installed in an unventilated enclosure and is731
carrying rated current, its contact temperature shall not exceed732
the limitations designed for the transfer switch.733

734
(4) Manufacturers: Russelectric, ASCO, Lake Shore or735
approved equal.736

737
(F) Uninterruptible Power System (UPS):738

739
(1) The UPS shall provide on-line, continuous supply, clean,740
closely regulated AC power and shall completely isolate the741
protected equipment from the AC line, providing total protection742
against noise transients, voltage sags, surges, brown-outs and743
blackouts. The UPS shall be front access, double conversion744
type and be provided with transient voltage suppression on the745
input, internal batteries, battery charger, automatic system by-746
pass and computerized system status monitoring. Single747
conversion, off-line type UPS shall not be allowed.748

749
(2) Modes of Operation: The UPS system shall operate in the750
following modes:751

752
(a) Normal: The critical AC load is continuously powered by753
the UPS inverters. The rectifier/charger derives power from754
the utility AC source and supplies DC power to the inverters,755
while simultaneously charging the battery.756

757
(b) Emergency: Upon failure of utility AC power, the critical758
AC load which is powered by the inverters will, without any759
switching, obtain power from the battery plant. There shall760
be no interruption of power to the critical load upon failure or761
restoration of the utility AC source.762

763



HWY-L01-22
670 - 17a 5/23/24

(c) Recharge: Upon restoration of the utility AC source, the764
rectifier/charger powers the inverters and simultaneously765
recharges the battery. This shall be an automatic function766
and shall cause no interruption to the critical AC load.767

768
(d) Bypass: If the UPS system must be taken out of service769
for maintenance or repair, the static bypass switch shall770
transfer the load to the bypass source. The transfer process771
shall cause no interruption in power to the critical AC load.772

773
(e) Off-Battery: If the battery only is taken out of service for774
maintenance, it is disconnected from the rectifier/charger775
and inverter by means of internal disconnect breakers. The776
UPS shall continue to function and meet all of the specified777
steady-state performance criteria, except for the power778
outage back-up time capability.779

780
(3) Rating: The UPS shall be high energy efficient with 91%781
efficiency, sized to provide a minimum output for all loads as782
required plus minimum 50% spare capacity for future growth. The783
utility input voltage, load voltage, and bypass line voltage shall be784
identical. The UPS battery shall be sealed type and have a785
capacity to support full load for a minimum period of 15 minutes at786
a temperature of 25 degrees C.787

788
Input voltage range shall be plus 10 percent to minus 15 percent789
and frequency range shall be plus or minus 5 percent. Current790
harmonics at full load shall be 10 percent THD maximum.791

792
(4) The UPS shall incorporate transient voltage surge793
suppression (TVSS) and meet the requirements of IEEE794
587/ANSI 62.41 at 4000V peak. The TVSS shall consist of an795
electrical noise filter and metal oxide varistors (MOV’s) and be796
capable of withstanding 200 KA.797

798
Steady state output voltage regulation from no load to full load799
and minimum to maximum input voltages shall be plus or minus 1800
percent. Manual voltage adjustment range of plus or minus 5801
percent shall be provided. Frequency regulation shall be plus or802
minus 0.1 Hz free running.803

804
(5) The UPS module cabinet shall consist of a rectifier/charger,805
a three-phase inverter, static transfer switch, maintenance bypass806
switch, and associated transformers, logic, synchronizing807
equipment, protective devices, and accessories as required for808
proper operation.809

810
(6) UPS manufacturer shall be Eaton Powerware or Liebert and811
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MGE approved equal.812
813

(7) Service, repair and maintenance shall be available locally.814
Successful vendor shall provide service/maintenance contract815
proposal.816

817
(G) Transient Voltage Surge Suppressor (TVSS) devices shall818
conform to ANSI/IEEE C62.41 and C62.45 and NEMA LS1. The TVSS819
shall include an electrical noise filter and utilize hybrid Silicon820
Avalanche Diodes (SAD) as the primary means of protection Metal821
Oxide Varistors (MOV’s) as secondary protection for surge822
suppression. Each protection circuit shall be independent of each823
other. The minimum surge current per phase that the device can824
withstand shall be 200 KA for main service and distribution panels and825
switchboard and 100 KA for branch panels. The unit shall be provided826
with overcurrent protection and monitoring and mounted in a NEMA 12827
enclosure.828

829
(H) Lighting fixtures and lamps shall be as shown, complete with830
mounting accessories suitable for each installed situation. Verify831
ceiling types and operating voltage required prior to ordering fixtures.832

833
(1) When given without other qualifications, follow dimensions834
given.835

836
(2) Finishes for steel fixtures shall be applied over corrosion-837
resisting treatment of phosphatizing a thoroughly cleansed steel838
chassis, enamel electrostatically applied and hot baked after839
fabrication. (Fixtures formed from pre-painted metal stock shall840
not be allowed.)841

842
(3) Fixture lenses and diffusers shall have a minimum lens843
thickness of 0.125-inch. Doors shall be constructed with light844
traps or neoprene gaskets to prevent light leakage.845

846
(4) LED luminaires shall have minimum 5 year warranty and847
LM70 lumen maintenance value of 50,000 hours as calculated848
and tested per IES standards.849

850
(5) LED drivers shall comply with NEMA SSL 1 and be851
electronic, constant current type, with minimum 90 percent PF852
and less than 20 percent THD, meet class A sound rating, and853
operate at 120 or 277 volt.854

855
(6) LED light source shall be 4000 degree K color temperature,856
minimum 80 CRI, 90 lumens per watt efficacy.857

858
(7) Recessed fixtures shall be constructed to provide for access859
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to junction boxes via removable fixture trims or housings from860
below non-accessible ceilings. Provide flanges for mounting861
fixtures in plaster or gypsum board ceilings. See architectural862
reflected ceiling plans for ceiling types. Provide junction boxes for863
recessed fixtures for feed-through wiring.864

865
(8) Provide accessories for pendant mounted fixtures such as866
stems, ball and swivel aligners, canopies, etc.867

868
(9) Fixtures shall be suitable for damp or wet locations and other869
environments encountered and as required for use and locations870
shown on plans.871

872
(10) Lighting system shall provide for illumination levels and873
requirements in accordance with I.E.S. and State Occupational874
Health and Safety Standards and comply with State and County875
energy codes.876

877
(I) Emergency Lighting Equipment shall be provided to comply with878
NFPA 101, UBC and UFC and as shown complete with lamps and879
mounting accessories suitable for each installed situation. Provide880
lamps in wattages indicated. Provide accessories required for remote881
mounted lamps where indicated. Remote mounted lamps shall be as882
indicated.883

884
(1) Emergency Lighting Unit: Emergency lighting units shall be885
rated for 12 volts, with automatic solid state charger and batteries886
sized for minimum 90-minute operation when ac input falls to 75887
percent of normal voltage.888

889
(2) Emergency Power Battery Pack. Each system shall consist890
of an automatic power failure device, cover mounted test switch891
and pilot light, and fully automatic solid state charger in a self-892
contained power pack for mounting integral into lighting fixture.893
Charger shall be either trickle, float, constant current or constant894
potential type, or a combination of these. Battery shall be sealed895
electrolyte type with capacity as required to supply power to the896
number of lamps required and shown for each system. Battery897
shall operate unattended and require no maintenance, including898
no additional water, for a period of not less than 5 years. Unit899
shall be switchable to allow light to be turned off without transfer900
to battery power unless utility power should fail.901

902
(3) Exit signs shall be provided to comply with NFPA-101, UBC903
and UFC and as shown with integral emergency power battery904
pack and for voltage and mounting as required. Provide with905
automatic power failure device, test switch, pilot light, and fully906
automatic high/low trickle charger in a self-contained power pack.907
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Battery shall be sealed electrolyte type, shall operate unattended,908
and require no maintenance, including no additional water, for a909
period of not less than 5 years. Unit shall be switchable to allow910
sign to be turned off without transfer to battery power unless utility911
power should fail.912

913
(J) Time Switch:914

915
(1) Time switch shall be automatic, adjustable, 7-day, 24-hour916
reserve power spring carry-over, 120-volt motor, 20A, 277-volt917
contacts, three circuits, NEMA type 1 enclosure with photo918
electric control. Provide transformer and fuses for power to motor919
as required and wiring to remote photo switch.920

921
(2) Manufacturers: Tork #T930L, or Sangamo or Paragon922
equivalent.923

924
670.11 Installation925

926
(A) General: Comply with manufacturers' instructions and directions927
pertaining to equipment for this project, also to practices recommended928
by latest editions of Croft's American Electrician's Handbook,929
Illuminating Engineering Society Handbook, National Electrical Code930
(N.E.C.), National Electrical Safety Code, National Fire Code (NFC),931
Standards of Edison Electric Institute, Institute of Electrical and932
Electronics Engineers, Telecommunications Industry933
Association/Electronics Industries Association (TIA/EIA),Public Utilities934
Commission General Order No. 10 and the serving utility agency935
requirements.936

937
(1) Installation shall be appropriate for intended location and use938
and be complete and operable within intent indicated on the plans939
and specifications. Provide all accessories as required for proper940
installation and operation.941

942
(2) For actual fabrication, installation and testing of the work of943
this section, use only thoroughly trained and experienced944
workmen completely familiar with items required and with945
manufacturers' recommended methods of installation. In946
acceptance or rejection of installed work, no allowance will be947
made for lack of skill on part of workmen.948

949
(3) Where specifically recommended by the manufacturer of950
specialty electrical items, work performed shall be done by factory951
trained technicians.952

953
(B) Raceways: Rigid steel conduit with threaded fittings throughout,954
except EMT with compression fittings is acceptable where concealed955
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in dry suspended ceiling or dry wall spaces. Underground raceway956
(ductline) for exterior work shall be PVC Schedule 40 conduit installed957
minimum 18 inches below finish grade or 24 inches below finish958
pavement with minimum 3-inch thick concrete jacket. PVC conduits959
shall transition to rigid steel conduit before rising up through slab on960
grade. Metal surface raceway with matching boxes and fittings961
acceptable in dry interior areas only where raceway concealment by962
chipping walls not permitted by Contracting Officer.963

964
(1) Conceal all raceways unless shown otherwise.965

966
(2) Hangers, trapeze, rods, anchors, etc., to support raceways967
shall be galvanized steel of adequate size to sustain a steady 500968
pound pull. For exposed work and in damp areas, field cut ends969
of supporting members and hardware shall be painted with cold970
galvanizing compound.971

972
(3) Exposed raceways shall be neatly arranged; bends973
concentric if all are mounted on a common plane; common radius974
if tangent to a common plane, mounted above liquid lines - with975
allowance for access to boxes; tucked into cornices or routed for976
minimum profile.977

978
(4) Concrete for electrical work shall be minimum 3000 psi with979
maximum one-inch aggregate size.980

981
(5) Raceway penetrations through walls, floors and roof and982
raceway terminations shall be watertight and fire rated as983
necessary and be caulked, sealed and made with materials984
approved for that purpose.985

986
(6) Provide locknuts and bushings for all raceway terminations.987

988
(7) Provide hubs for all raceway connections to boxes and989
enclosures exposed to weather.990

991
(8) Provide pullwires in all telecommunications and empty992
raceways.993

994
(9) In addition to complying with N.E.C. and serving agency995
requirements, raceways for telecommunications systems shall996
comply with TIA/EIA 569.997

998
(a) Telecommunications raceway runs shall not have more999
than two 90-degree bends between pullboxes. Provide1000
additional pullboxes as required. Pullboxes shall be allowed1001
only in straight sections of raceway runs.1002

1003



HWY-L01-22
670 - 22a 5/23/24

(b) Inside radii of raceway bends shall not be less than six1004
times the internal diameter of the raceway, except for1005
raceways larger than 2-inch trade size shall be minimum 101006
times the internal diameter.1007

1008
(10) Offset raceway runs as required to clear structure, ducts,1009
piping, lights, etc. Provide additional pullboxes as required.1010

1011
(a) Provide horizontal and vertical cable tray fittings and1012
accessories for all bends and offsets to prevent sharp cable1013
bends.1014

1015
(11) Provide 4-inch high concrete curb for conduit risers below1016
electrical panels, boxes and other equipment installed outdoors.1017

1018
(12) Slope ductlines toward pullboxes and handholes and away1019
from buildings.1020

1021
(13) For underground ductline, thoroughly clean all PVC conduit1022
ends with acetone prior to applying recommended adhesive1023
compound for joining to couplings and end bells. Apply sealing1024
compound around all conduit joints to ensure that underground1025
ductline is watertight.1026

1027
(14) End bells shall be provided for all duct entries into1028
handholes.1029

1030
(15) Perform a mandrel test after underground ducts are installed1031
by passing a smooth bullet-shaped wooden test mandrel through1032
the entire length of each conduit and duct to test for freedom of1033
burrs and obstructions and adequate bending radius. Mandrel1034
shall be minimum 12 inches long with diameter 1/4-inch less than1035
the inside diameter of the conduit or duct to be tested. Replace1036
sections of faulty conduit and ductline.1037

1038
(16) For underground ductline, backfill material shall be placed in1039
maximum of 8" layers in loose thickness before compacting.1040
Backfill shall be thoroughly compacted with hand or mechanical1041
tampers. Compaction of backfill shall be minimum 90% of1042
maximum density per ASTM at landscaped areas, not to exceed1043
95%, and minimum 95% of maximum density per ASTM under1044
paved areas.1045

1046
(a) Backfill material shall be completely free of wood or1047
other debris.1048

1049
(17) Backfill shall be to finished grades and match existing1050
conditions. Suitable topsoil shall be provided for top 6 inches at1051
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backfill in grasses and planting areas.1052
1053

(18) The Contractor shall be made aware that rocks and boulders1054
and utility lines are known to exist beneath the ground surface.1055
The Contractor shall accept the conditions at the construction site1056
as they are found to exist and no extra compensation will be given1057
by reason of the Contractor’s misunderstanding or lack of1058
knowledge of the subsurface or physical conditions.1059

1060
(19) Check, probe and tone traverse of new ductline and areas1061
around new underground electrical structures for existing1062
underground utilities and tone all other areas of excavation for1063
existing underground electrical and signal/communication lines1064
prior to any trenching and excavation work. Flood drain, sewer1065
and sprinkler piping with water during toning.1066

1067
(20) Concrete for Electrical Work shall be ready-mixed type with1068
compressive strength of 3,000 lbs. in 28 days. Concrete material1069
and aggregates shall conform to ASTM. Concrete aggregates1070
shall be maximum 3/4" in size.1071

1072
(C) Boxes and Enclosures: Stray concrete shall be removed and1073
rusty boxes shall be cleaned and painted with oil-base paint enriched1074
with "Pentrol" per manufacturer's direction. Wires shall not be pulled in1075
until boxes are cleaned.1076

1077
(1) Provide additional junction or pull boxes, as required for1078
pulling wires and detours to resolve conflicts in the field,1079
placement subject to approval of appearance.1080

1081
(2) Provide supports and mounting accessories and reinforce1082
structure as required to install and secure equipment boxes and1083
enclosures.1084

1085
(a) Supports shall be able to withstand weight of equipment1086
plus a minimum 500 pound steady pull and shall be1087
galvanized where exposed.1088

1089
(b) Secure floor-mounted equipment with anchors set into1090
floor slab.1091

1092
(c) Provide minimum 4-inch high reinforced concrete pad1093
for all transformers. Pad shall not extend more than 21094
inches beyond footprint of equipment in any direction.1095

1096
(D) Wires:1097

1098
(1) All wires to be installed in raceways.1099
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1100
(2) Provide color coding for all circuit conductors.1101

1102
(3) Increase circuit conductor and raceway sizes as required to1103
limit voltage drop as allowed per N.E.C.1104

1105
(4) Provide wiring and equipment as required for proper1106
operation and control of the lighting system.1107

1108
(5) Provide switched and unswitched circuits for emergency1109
lighting equipment.1110

1111
(6) Provide separate neutral and ground wires for isolated1112
ground and computer equipment circuits.1113

1114
(7) Splices (Low-Voltage, 600 Volts or Less): Make splices1115
within boxes in accessible locations. Splice conductors No. 101116
AWG and smaller diameter with insulated, pressure-type1117
connector. Splice conductors No. 8 AWG and larger diameter1118
with solderless connector, and cover with insulation material1119
equivalent to conductor insulation.1120

1121
(a) All splices installed underground or in areas subject to1122
water shall be watertight with epoxy cast resin and mold or1123
heat shrink tubing.1124

1125
(b) Splicing new cables into existing cables or reusing1126
existing cables for new equipment: Before existing cables1127
are spliced or reused, perform insulation tests per cable1128
manufacturer's recommendations.1129

1130
(E) Outlets:1131

1132
(1) Outlets shown “one-over-the-other” shall be placed on a1133
common vertical center line with conduit routed around boxes of1134
different systems. Place boxes for operating and indicating1135
devices (switches, fire alarm stations, push-buttons, etc.), as1136
close as practicable to doors and corners. Mounting heights of1137
outlets shall comply with ADA Standards for Accessible Design1138
and where shown at cabinets and counters shall be coordinated1139
with tops of counters and backsplashes. All boxes shall be1140
installed flush unless indicated otherwise.1141

1142
(2) Devices shown side by side shall be ganged. Comply with1143
N.E.C. Section 380-8.1144

1145
(3) Device plates shall be installed with all four edges in1146
continuous contact with finished wall surfaces.1147
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1148
(4) Outlets on common party walls shall be offset and not1149
mounted back-to-back.1150

1151
(5) Provide receptacles for each cord connected equipment and1152
appliance and as required per N.E.C. At minimum, provide one1153
receptacle in every room.1154

1155
(F) Protective Device:1156

1157
(1) Overcurrent protective devices shall be provided for each1158
service, feeder and branch circuit.1159

1160
(2) All service, feeder and branch circuit and overcurrent1161
protective devices shall be sized to adequately carry the1162
connected loads.1163

1164
(G) Lighting Control: Provide for local control of lights unless1165

indicated otherwise. Multiple switching zones shall be provided to1166
utilize daylight and conserve energy for rooms with windows.1167
Occupancy sensor controls shall be provided as required to1168
comply with the State Model Energy Code. Provide relay and1169
contactor-controlled lighting circuits where remote switching is1170
required.1171

1172
(H) Lighting Fixture Mounting and Supports: Provide mounting1173

accessories and additional structural supports and modify ceilings1174
as required to install light fixtures.1175

1176
(1) Supports for fixtures shall sustain a steady pull of 5001177
pounds (1,000 pounds for security type fixtures), and not less1178
than 2-1/2 times weight of fixtures and accessories.1179

1180
(2) Support each recessed fixture directly from structural ceiling1181
members with minimum two No. 10 gauge steel wires in addition1182
to suspended ceiling.1183

1184
(3) Surface or pendant mounted fixtures shall be furnished and1185
installed with required mounting devices and accessories and1186
shall include hickeys, stud extensions, ball aligners, canopies,1187
stems, metal framing channels, rods, etc. Support each fixture1188
mounted below suspended ceiling from structural ceiling above in1189
addition to suspended ceiling. Locations of fixtures near1190
mechanical equipment shall be coordinated with Mechanical1191
Contractor. Provide mounting stems as required to clear ducts,1192
piping and other obstructions and where pendant fixtures are1193
indicated. Mounting stems of pendant fixtures shall be of the1194
correct length to uniformly maintain the fixture heights shown on1195
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the drawings. The allowable variations tolerance in mounting1196
fixture shall not exceed 1/4-inch and shall not vary more than 1/2-1197
inch from the floor mounting height shown on the drawings.1198
Provide cross bracing as required to prevent excessive swinging1199
for stems longer than 2 feet. Hanging devices and accessories1200
shall comply with Code requirements1201

1202
(4) Security type fixtures shall be properly secured.1203

1204
(I) Cut and Patch: Trench, excavate, cut and core as required to1205

install electrical system. Backfill, repair and patch walls, floors,1206
ceilings and structure and pavement and replant/regrass as1207
required to restore finished surfaces, grade and landscape to1208
original condition.1209

1210
(1) Paint exposed raceways and boxes to match surrounding1211
finish.1212

1213
(2) Seal all excess openings.1214

1215
(3) Carefully chip concrete to avoid cutting structural steel.1216
Repair any damage to rebars by welding.1217

1218
(4) Reframe and modify existing doors and windows and cut1219
and modify existing shelves and cabinets to accommodate new1220
electrical equipment and raceways.1221

1222
(J) Anchors:1223

1224
(1) Anchors which are set into horizontal concrete or masonry1225
surfaces shall be limited to machine screw or bolt fasteners with1226
metal (lead, steel, alloy) expansion shields.1227

1228
(2) Anchors which are set into vertical concrete or masonry1229
surfaces may be lag or wood screw as well as machine screw or1230
bolt fasteners with metal expansion shields.1231

1232
(3) Plastic or fibre shields are not acceptable as they do not1233
provide sufficient pullout resistance.1234

1235
(4) Power-driven studs and anchors shall not be used, except1236
as permitted by the Contracting Officer.1237

1238
(K) Identification: Label equipment by brown plastic, laminated1239

nameplates engraved to expose white inner layer, epoxy1240
cemented to unpainted surface. Type panel directories of branch1241
circuits. Provide arc flash warning labels for panels, meter1242
enclosures, individual circuit breakers, etc. as required per NEC.1243
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1244
(1) Entries:1245

1246
Feeder Cables: By panel(s) or load served and1247

voltage.1248
1249

Panels: By designation, voltage, phases,1250
wires.1251

1252
Feeder Breakers and By designation and panel served1253
Transformers: or load.1254

1255
Cabinets: By designation and use (system).1256

1257
Boxes: By use (system) and voltage.1258

1259
Panel Directories: By use and location and room1260

numbers of load served - Verify1261
room number or area designation1262
as called for by Contracting1263
Officer and indicate accordingly.1264

1265
Disconnect Switches: By load served and voltage.1266

1267
Multiple Gang Switches: By use and general locations of1268

load served.1269
1270

(2) Provide conductor identification within each pullbox and1271
enclosure where tap, splice, or termination is made. For1272
conductors No. 6 AWG and smaller diameter, color coding shall1273
be by factory applied, color- impregnated insulation. For1274
conductors No. 4 AWG and larger diameter, color coding shall be1275
by plastic-coated, self-sticking markers; colored nylon cable ties1276
or heat shrink-type sleeves. In addition to color coding, provide1277
imprinted plastic labels for feeder cables and control circuit1278
terminations in pullboxes and enclosures. Pullwires shall be1279
identified with imprinted plastic labels at each end of every run.1280

1281
(L) Service and Metering Equipment: Verify requirements and1282
coordinate installation with the utility companies. Arrange and1283
schedule with the utility companies to insure timely completion of the1284
project.1285

1286
(M)Equipment Connections: Unless indicated otherwise, provide1287
wiring for all equipment furnished by Owner or other trades. Provide1288
disconnect switches for all motorized equipment and water heaters.1289
Install all magnetic motor starters furnished by other trades. Wiring1290
shown on any drawing is based on equipment rating indicated on1291
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electrical system drawings. Verify equipment rating with State or trade1292
furnishing equipment and adjust wiring as required to accommodate1293
actual size of equipment to be furnished.1294

1295
(1) Check and insure that proper polarity and phase rotation is1296
provided for all outlets and equipment connections.1297

1298
(2) Electrical power to all equipment located under hood shall be1299
shut-off upon activation of hood fire protection system.1300

1301
(N) Existing Conditions: Verify existing field conditions prior to1302
bidding. Reroute existing electrical and signal/ communication lines1303
and relocate equipment as necessary to avoid conflict with new1304
construction.1305

1306
(1) Verify and check traverse of new electrical and1307
signal/communication lines for possible conflicts with existing1308
utilities and obstructions and new construction for possible conflict1309
with existing electrical and signal/communication lines prior to1310
new work.1311

1312
(2) Repair any existing utility lines damaged during construction1313
at no additional cost to State of Hawaii.1314

1315
(3) Remove existing wiring and equipment no longer in use.1316
Phase removal and new work as required to allow existing facility1317
to remain operational.1318

1319
(4) Maintain continuity of existing wiring for equipment to1320
remain. Rewire as required to restore operation of equipment to1321
remain.1322

1323
(O) Restrictions:1324

1325
(1) Noisy construction operations which interfere with the usual1326
existing procedures in adjacent areas shall be as scheduled.1327

1328
(P) Adjust lighting fixtures and controls as required and directed by1329
the Contracting Officer.1330

1331
(Q) Adjustment and Settings:1332

1333
(1) Adjust breaker trips, transformer taps and other equipment1334
settings and controls per manufacturer's recommendations and1335
as required unless otherwise directed by the Contracting Officer.1336

1337
(2) Balance feeder loading equally on each phase as closely as1338
practicable. Rearrange feeder and branch circuit connections as1339



HWY-L01-22
670 - 29a 5/23/24

necessary to balance loads.1340
1341

(R) Grounding:1342
1343

(1) Ground services, metallic enclosures, raceways, and1344
electrical equipment according to requirements of National1345
Electrical Code, Article 250 and TIA/EIA 607. Install 3/4-inch x 8'1346
copperclad ground rod, Copperweld Steel Co., with top 12" below1347
finished grade. Provide additional ground rods spaced minimum1348
six feet apart as required. Bond together with No. 1/0 bare1349
copper wire buried 12" below finished grade or as indicated to1350
obtain a ground resistance of 25 ohms or less as measured by1351
three point fall of potential method with electric ground megger.1352
Connect ground rods to building entrance equipment and nearest1353
cold water pipe with grounding electrode conductor per N.E.C. At1354
water meter, install pipe clamps, Thomas & Betts Co., No. 39001355
series, on both sides of meter and bond together. Connection1356
shall not interfere with installation or removal of water meter.1357

1358
(2) Ground connections to equipment, raceways, motors,1359
grounding type receptacles and other metallic parts directly1360
exposed to ungrounded conductors by insulated conductors, No.1361
12 minimum, AWG copper, N.E.C. Type TW, green insulation, or1362
continuous approved metal raceways unless indicated otherwise.1363
Provide insulated ground wires (not shown) to all receptacles,1364

panels, and transformers.1365
1366

(3) All grounding wire runs where exposed and within building in1367
raceways. Run equipment ground wires together with circuit1368
conductors.1369

1370
670.13 Tests1371

1372
(A) Contractor shall furnish test equipment and personnel to make1373
operational and evaluation tests required to show compliance with1374
contract requirements. Field tests shall be made for certain systems1375
whenever reserve capability or quality must be demonstrated as1376
specified, by subjecting the equipment to greater loading and stresses1377
than normal. Make adjustments and add and/or replace equipment1378
and wiring as required to correct deficiencies. Lighting level1379
measurements shall be provided upon request and be made at1380
intervals as directed by the Contracting Officer and with a NIST1381
calibrated cosine corrected photometer with a silicon photodiode.1382

1383
(B) Test electrical equipment and wiring as necessary to check for1384
unspecified grounding, shorts and wrong connections. Perform1385
insulation tests of all feeders and exterior underground circuits per1386
cable manufacturer's recommendations. Minimum resistance shall be1387
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250,000 ohms. Resplice and replace wiring and equipment as1388
required and correct faulty conditions, if any. Submit written results to1389
show compliance.1390

1391
(C) Test grounding system to ensure continuity, and that resistance to1392
ground does not exceed 25 ohms. Test each ground rod for resistance1393
to ground before making connections to rod and after rods are bonded1394
together. Make measurements in dry weather, not earlier than 481395
hours after rainfall. Add ground rods and make corrections as1396
required. Submit written results and indicate location of rods and soil1397
conditions.1398

1399
(D) Test ground fault protection system for electrical service in1400
accordance with NEC Section 230-95(c). Adjust settings as required1401
and per equipment manufacturer's recommendations.1402

1403
670.14 Instructions for Operation, Maintenance and Repair1404

1405
Contractor shall spend not less than sixteen (16) hours instructing and1406
indoctrinating State of Hawaii representatives on the operating1407
procedures for the emergency lighting system, dimmer, time switch1408
and other lighting control systems.1409

1410
670.15 Outages1411

1412
Schedule all work to minimize power outages. Outages will be1413
permitted only after normal operating hours unless approved by the1414
State of Hawaii. Contractor shall request for outages in writing at least1415
two weeks in advance. Contractor shall pay for additional utility1416
company charges for utility work required after normal business hours1417
and provide temporary power and wiring as necessary at no additional1418
cost to State of Hawaii.1419

1420
670.16 Payment1421

1422
The Engineer will pay for the accepted pay items listed below at the1423
contract price per pay unit, as shown in the proposal schedule.1424
Payment will be full compensation for the work prescribed in this1425
section and the contract documents.1426

1427
The Engineer will pay for each of the following pay items when1428
included in the proposal schedule:1429

1430
Pay Item Pay Unit1431

1432
Electrical System Lump Sum1433

1434
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1435
END OF SECTION 6701436
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Make the following Section a part of the Standard Specifications:1
2

"SECTION 672 - FINISH HARDWARE3
4

672.01 Description. This section describes the finish hardware work.5
6

(A) Section Includes:7
8

(1) Door hardware.9
10

(B) Related Work Specified Elsewhere:11
12

(1) Section 663 – Sealant13
14

(2) Section 669- Fiberglass Reinforced Polyester Doors15
16

(C) Specific Omissions. Hardware for the following is specified or17
indicated elsewhere.18

19
(1) Windows.20

21
(2) Cabinets, including open wall shelving and locks.22

23
(3) Signs, except where scheduled.24

25
(4) Toilet accessories, including grab bars.26

27
(5) Installation.28

29
(6) Rough hardware.30

31
(7) Conduit, junction boxes & wiring.32

33
(8) Folding partitions, except cylinders where detailed.34

35
(9) Sliding aluminum doors, except cylinders where detailed.36

37
(10) Access doors and panels, except cylinders where38
detailed.39

40
(11) Corner Guards.41

42
(12) Welded steel gates and supports.43

44
672.02 Materials.45

46
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(A) Locksets, Latchsets, Deadbolts.47
48

(1) Extra Heavy Duty Cylindrical Locks and Latches as49
scheduled.50

51
(a) Chassis. cylindrical design, corrosion-resistant52
plated cold-rolled steel, through-bolted.53

54
(b) Locking Spindle. stainless steel, integrated spring55
and spindle design.56

57
(c) Latch Retractors. forged steel. Balance of inner58
parts: corrosion-resistant plated steel, or stainless steel.59

60
(d) Latchbolt. solid steel.61

62
(e) Backset. 2.75 inches typically, more or less as63
needed to accommodate frame, door or other hardware.64

65
(f) Lever Trim. accessible design, independent66
operation, spring-cage supported, minimum 2.00 inches67
clearance from lever mid-point to door face.68

69
(g) Strikes. 16 gage curved steel, bronze or brass with70
1.00 inch deep box construction, lips of sufficient length71
to clear trim and protect clothing.72

73
(h) Lock Series and Design. Schlage ND series,74
“Rhodes” design.75

76
(i) Certifications.77

78
(i) ANSI A156.2, 1994, Series 4000, Grade 1.79

80
(ii) UL listed for A label and lesser class single81
doors up to 4 feet x 8 feet.82

83
(B) Closers.84

85
(1) Surface Closers. [4040XP]86

87
(a) Full rack-and-pinion type cylinder with removable88
non-ferrous cover and cast iron body. Double heat-89
treated pinion shaft, single piece forged piston, chrome-90
silicon steel spring.91

92
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(b) ISO 2000 certified. Units stamped with date-of-93
manufacture code.94

95
(c) Independent lab-tested 10,000,000 cycles.96

97
(d) Non-sized, non-handed, and adjustable. Place98
closer inside building, stairs, and rooms.99

100
(e) Plates, brackets and special templating when101
needed for interface with particular header, door and wall102
conditions and neighboring hardware.103

104
(f) Adjustable to open with not more than 8.0-pounds105
pressure to open at exterior doors and 5.0-pounds at106
interior doors.107

108
(g) Separate adjusting valves for closing speed,109
latching speed and backcheck.110

111
(h) Extra-duty arms (EDA) at exterior doors scheduled112
with parallel arm units.113

114
(i) Exterior door closers: tested to 100 hours of115
ASTM B117 salt spray test, furnish data on request.116

117
(j) Exterior doors. seasonal adjustments not required118
for temperatures from 120 degrees F to -30 degrees F,119
furnish checking fluid data on request.120

121
(k) Non-flaming fluid, will not fuel door or floor122
covering fires.123

124
(l) Pressure Relief Valves (PRV) not permitted.125

126
(2) Surface Closers. [1461]127

128
(a) Full rack-and-pinion type cylinder with removable129
non-ferrous cover and cast iron body. Double heat-130
treated pinion shaft, single piece forged piston, chrome-131
silicon steel spring.132

133
(b) ISO 2000 certified. Units stamped with date-of-134
manufacture code.135

136
(c) Independent lab-tested 5,000,000 cycles.137

138
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(d) Non-sized, non-handed and adjustable. Place139
closers inside building, stairs and rooms.140

141
(e) Plates, brackets and special templating when142
needed for interface with particular header, door and wall143
conditions and neighboring hardware.144

145
(f) Adjustable to open with not more than 8.0-pounds146
pressure to open at exterior doors and 5.0-pounds at147
interior doors.148

149
(g) Separate adjusting valves for closing speed,150
latching speed and backcheck, fourth valve for delayed151
action where scheduled.152

153
(h) Extra-duty arms (EDA) at exterior doors scheduled154
with parallel arm units.155

156
(i) Exterior door closers: tested to 100 hours of157
ASTM B117 salt spray test, furnish data on request.158

159
(j) Exterior doors. seasonal adjustments not required160
for temperatures from 120 degrees F to 0 degrees F,161
furnish checking fluid data on request.162

163
(k) Non-flaming fluid, will not fuel door or floor164
covering fires.165

166
(l) Pressure Relief Valves (PRV) not permitted.167

168
(C) Other Hardware.169

170
(1) Kick Plates. Four beveled edges, .050 inches minimum171
thickness, height and width as scheduled. Sheet-metal screws172
of bronze or stainless steel to match other hardware.173

174
(2) Door Stops. Provide stops to protect walls, casework or175
other hardware.176

177
(a) Unless otherwise noted in Hardware Sets, provide178
floor type with appropriate fasteners. Where floor type179
cannot be used, provide wall type. If neither can be180
used, provide overhead type.181

182
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(3) Seals. Inelastic, rigid back, not subject to stretching.183
Self-compensating for warp, thermal bow, door settling, and out-184
of-plumb. Adhesive warranted for life of installation.185

186
(4) Thresholds. As scheduled and per details. Comply with187
ICC/ANSI A117.1 Section 404.2.4 & 303. Substitute products:188
certify that the products equal or exceed specified material’s189
thickness. Proposed substitutions: submit for approval.190

191
(a) Saddle thresholds. 0.125 inches minimum192
thickness.193

194
(b) Exteriors. Seal perimeter to exclude water and195
vermin. Use sealant complying with requirements in196
Division 7 "Thermal and Moisture Protection". Minimum197
0.25 inch diameter fasteners and lead expansion shield198
anchors, or Red-Head #SFS-1420 (or approved199
equivalent) Flat Head Sleeve Anchors (SS/FHSL).200

201
(c) Fire-rated openings, 90-minutes or less duration.202
use thresholds to interrupt floor covering material under203
the door where that material has a critical radiant flux value204
less than 0.22 watts per square centimeter, per NFPA 253.205
Use threshold unit as scheduled. If none scheduled,206
request direction from Architect.207

208
(d) Plastic plugs with wood or sheet metal screws are209
not an acceptable substitute for specified fastening210
methods.211

212
(e) Fasteners. Generally, exposed screws to be213
Phillips or Robertson drive. Pinned TORX drive at high214
security areas. Flat head sleeve anchors (FHSL) may be215
slotted drive. Sheet metal and wood screws: full-thread.216
Sleeve nuts: full length to prevent door compression.217

218
(5) Through-bolts. Do not use. Coordinate with wood doors;219
ensure provision of proper blocking to support wood screws for220
mounting panic hardware and door closers. Coordinate with221
metal doors and frames; ensure provision of proper222
reinforcement to support machine screws for mounting panic223
hardware and door closers.224

225
(a) Exception. surface-mounted overhead stops,226
holders, and friction stays.227

228
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(6) Silencers. Interior hollow metal frames, 3 for single doors,229
4 for pairs of doors. Leave no unfilled/uncovered pre-punched230
silencer holes. Intent: door bears against silencers, seals make231
minimal contact with minimal compression –only enough to232
effect a seal.233

234
(D) Schedule of Finish Hardware.235

236
(1) See door schedule in drawings for hardware set237
assignments.238

239
CATEGORY VENDOR NAME MFG240
DOOR HARNESS (ELEC) BY McKINNEY PRODUCTS COMPANY MCK241
ELECTRICAL HINGE BY McKINNEY PRODUCTS COMPANY MCK242
FRAME HARNESS (ELEC) BY McKINNEY PRODUCTS COMPANY MCK243
HINGE BY McKINNEY PRODUCTS COMPANY MCK244
ASTRAGAL BY PEMKO MANUFACTURING CO. PEM245
AUTO. DOOR BOTTOM BY PEMKO MANUFACTURING CO. PEM246
DOOR BOTTOM BY PEMKO MANUFACTURING CO. PEM247
DOOR SEAL BY PEMKO MANUFACTURING CO. PEM248
SPLIT ASTRAGAL BY PEMKO MANUFACTURING CO. PEM249
THRESHOLD BY PEMKO MANUFACTURING CO. PEM250
AUTOMATIC FLUSH BOLT BY ROCKWOOD MANUFACTURING CO. ROC251
COMB. FLUSH BOLT BY ROCKWOOD MANUFACTURING CO. ROC252
COORDINATOR BY ROCKWOOD MANUFACTURING CO. ROC253
WALL OR FLOOR STOP BY ROCKWOOD MANUFACTURING CO. ROC254
CONCEALED O.H.STOP BY SARGENT MANUFACTURING COMPANY SAR255
DOOR CLOSER BY SARGENT MANUFACTURING COMPANY SAR256
ELEC CVR PANIC DEV BY SARGENT MANUFACTURING COMPANY SAR257
ELEC LOCK BY SARGENT MANUFACTURING COMPANY SAR258
ELEC RIM PANIC DEV BY SARGENT MANUFACTURING COMPANY SAR259
POWER SUPPLY BY SECURITRON MAGNALOCK CORP. SEC260

261
262
263

HW GROUP - 001 (NOT USED)264
265

5.0 EA HINGE TA2314 4.5 X 4.5 US10B-NRP MCK266
1.0 EA ELECTRICAL HINGE QC12-TA2314 4.5 X 4.5 US10B MCK267
1.0 EA COMB. FLUSH BOLT 2805/2905 613 AS REQUIRED (TOP BOLT) ROC268
1.0 EA ELEC LOCK SN200-82271 BIPS03 LNL US10B WBS SAR269

KEY TO EXISTING MASTER KEY SYSTEM.270
1.0 EA COORDINATOR 1700 BLACK ROC271
2.0 EA DOOR CLOSER 351 CPS EB SAR272
1.0 EA THRESHOLD 172D PEM273
1.0 EA DOOR SEAL PK55D PEM274
2.0 EA AUTO. DOOR BOTTOM 420APKL OR SIMILAR (PER DETAIL) PEM275
1.0 EA ASTRAGAL 357D (PER DETAIL) PEM276
1.0 EA DOOR HARNESS (ELEC) QC-C___P (SIZE AS REQUIRED) MCK277
1.0 EA FRAME HARNESS (ELEC)QC-C1500P MCK278

279
280

HW GROUP - 002281
282
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2.0 EA HINGE TA2314 4.5 X 4.5 US10B-NRP MCK283
(QTY: 3 HINGES AT DOORS OVER 7'-6" HIGH)284

1.0 EA ELECTRICAL HINGE QC12-TA2314 4.5 X 4.5 US10B MCK285
1.0 EA ELEC RIM PANIC DEV SN200-8876 BIPS03 ETL US10B WBS SAR286

KEY TO EXISTING MASTER KEY SYSTEM.287
1.0 EA DOOR CLOSER 351 CPS EB SAR288
1.0 EA THRESHOLD 172D PEM289
1.0 EA DOOR SEAL PK55D PEM290
1.0 EA AUTO. DOOR BOTTOM 420APKL OR SIMILAR (PER DETAIL) PEM291
1.0 EA DOOR BOTTOM 345D (PER DETAIL) PEM292
1.0 EA DOOR HARNESS (ELEC) QC-C___P (SIZE AS REQUIRED) MCK293
1.0 EA FRAME HARNESS (ELEC)QC-C1500P MCK294

295
296

HW GROUP - 003297
298

3.0 EA HINGE TA2314 4.5 X 4.5 US10B MCK299
1.0 EA ELECTRICAL HINGE QC12-TA2314 4.5 X 4.5 US10B MCK300
1.0 EA ELEC LOCK SN200-82271 BIPS03 LNL US10B WBS SAR301

KEY TO EXISTING MASTER KEY SYSTEM.302
1.0 EA DOOR CLOSER 351 O EB SAR303
1.0 EA WALL OR FLOOR STOP 406/441H 613E AS REQUIRED ROC304
1.0 EA THRESHOLD 172D PEM305
1.0 EA DOOR SEAL PK55D PEM306
1.0 EA AUTO. DOOR BOTTOM 420APKL OR SIMILAR (PER DETAIL) PEM307
1.0 EA DOOR HARNESS (ELEC) QC-C___P (SIZE AS REQUIRED) MCK308
1.0 EA FRAME HARNESS (ELEC)QC-C1500P MCK309

310
311

HW GROUP - 004312
313

3.0 EA HINGE TA2314 4.5 X 4.5 US10B MCK314
1.0 EA ELECTRICAL HINGE QC12-TA2314 4.5 X 4.5 US10B MCK315
1.0 EA ELEC LOCK SN200-82271 BIPS03 LNL US10B WBS SAR316

KEY TO EXISTING MASTER KEY SYSTEM.317
1.0 EA DOOR CLOSER 351 O EB SAR318
1.0 EA CONCEALED O.H.STOP 698 S 10B (32-5/8" - 39-1/8") SAR319
1.0 EA THRESHOLD 172D PEM320
1.0 EA DOOR SEAL PK55D PEM321
1.0 EA AUTO. DOOR BOTTOM 420APKL OR SIMILAR (PER DETAIL) PEM322
1.0 EA DOOR HARNESS (ELEC) QC-C___P (SIZE AS REQUIRED) MCK323
1.0 EA FRAME HARNESS (ELEC)QC-C1500P MCK324

325
326

HW GROUP - 005327
328

7.0 EA HINGE TA2314 4.5 X 4.5 US10B MCK329
1.0 EA ELECTRICAL HINGE QC12-TA2314 4.5 X 4.5 US10B MCK330
1.0 EA AUTOMATIC FLUSH BOLT 2840/2940-613331
1.0 EA ELEC LOCK SN200-82271 BIPS03 LNL US10B WBS SAR332

KEY TO EXISTING MASTER KEY SYSTEM.333
1.0 EA COORDINATOR 1700 BLACK ROC334
2.0 EA DOOR CLOSER 351 O EB SAR335
2.0 EA WALL OR FLOOR STOP 406/441H 613E AS REQUIRED ROC336
1.0 EA THRESHOLD 172D PEM337
1.0 EA DOOR SEAL PK55D PEM338
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2.0 EA AUTO. DOOR BOTTOM 420APKL OR SIMILAR (PER DETAIL) PEM339
1.0 EA ASTRAGAL 357D (PER DETAIL) PEM340
1.0 EA DOOR HARNESS (ELEC) QC-C___P (SIZE AS REQUIRED) MCK341
1.0 EA FRAME HARNESS (ELEC)QC-C1500P MCK342

343
344

HW GROUP - 006 (NOT USED)345
346

6.0 EA HINGE TA2314 4.5 X 4.5 US10B-NRP MCK347
2.0 EA ELECTRICAL HINGE QC12-TA2314 4.5 X 4.5 US10B MCK348
1.0 EA ELEC CVR PANIC DEV 55-WD8610 US10B EXIT ONLY SAR349
1.0 EA ELEC CVR PANIC DEV SN200-WD8674 BIPS03 ETL 106 US10B SAR350

KEY TO EXISTING MASTER KEY SYSTEM.351
2.0 EA DOOR CLOSER 351 CPS EB SAR352
1.0 EA THRESHOLD 172D PEM353
1.0 EA DOOR SEAL PK55D PEM354
2.0 EA DOOR BOTTOM 345DV PEM355
2.0 EA SPLIT ASTRAGAL 29310DS PEM356
2.0 EA DOOR HARNESS (ELEC) QC-C___P (SIZE AS REQUIRED) MCK357
2.0 EA FRAME HARNESS (ELEC)QC-C1500P MCK358

359
360

HW GROUP - 007 (NOT USED)361
362

3.0 EA HINGE TA2314 4.5 X 4.5 US10B-NRP MCK363
1.0 EA ELECTRICAL HINGE QC12-TA2314 4.5 X 4.5 US10B MCK364
1.0 EA ELEC RIM PANIC DEV SN200-8876 BIPS03 ETL US10B WBS SAR365

KEY TO EXISTING MASTER KEY SYSTEM.366
1.0 EA DOOR CLOSER 351 P9 EB SAR367
1.0 EA WALL OR FLOOR STOP 406/483 613E AS REQUIRED ROC368
1.0 EA THRESHOLD 172D PEM369
1.0 EA DOOR SEAL PK55D PEM370
1.0 EA AUTO. DOOR BOTTOM 420APKL OR SIMILAR (PER DETAIL) PEM371
1.0 EA DOOR BOTTOM 345D (PER DETAIL) PEM372
1.0 EA DOOR HARNESS (ELEC) QC-C___P (SIZE AS REQUIRED) MCK373
1.0 EA FRAME HARNESS (ELEC)QC-C1500P MCK374

375
376

HW GROUP - 008377
378

1.0 EA POWER SUPPLY BPS-24-10 SEC379
PROVIDE QUANTITY OF POWER SUPPLIES AS380
REQUIRED.381

382
383
384
385

672.03 Construction.386
387

(A) References.388
389

(1) Use date of standard in effect as of Bid date.390
391
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(a) American National Standards Institute –ANSI392
156.18 –Materials and Finishes.393

394
(i) ICC/ANSI A117.1 - 1998 –Specifications395
for making buildings and facilities usable by396
physically handicapped people.397

398
(ii) ANSI A156.18 Materials and Finishes399

400
(b) ADA –Americans with Disabilities Act401

402
(c) BHMA –Builders Hardware Manufacturers403
Association404

405
(d) DHI –Door and Hardware Institute406

407
(e) NFPA –National Fire Protection Association408

409
(i) NFPA 80 –Fire Doors and Windows410

411
(ii) NFPA 105 –Smoke and Draft Control Door412
Assemblies413

414
(iii) NFPA 252 –Fire Tests of Door Assemblies415

416
(f) UL –Underwriters Laboratories417

418
(i) UL10C –Positive Pressure Fire Tests of Door419
Assemblies.420

421
(ii) UL 305 –Panic Hardware422

423
(g) WHI –Warnock Hersey Incorporated424

425
(h) Local applicable codes426

427
(i) SDI –Steel Door Institute428

429
(j) WI –Woodwork Institute430

431
(k) AWI –Architectural Woodwork Institute432

433
(l) NAAMM –National Association of Architectural434
Metal Manufacturers435

436
(2) Abbreviations.437
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438
(a) Manufacturers. See table on 672.03(H) of this439
section440

441
(b) Finishes. See 672.06 of this section.442

443
(B) Submittals and Substitutions.444

445
(1) SUBMITTALS. Submit six copies of schedule. Only446
submittals printed one sided will be accepted and reviewed.447
Organize vertically formatted schedule into “Hardware Sets”448
with index of doors and headings, indicating complete449
designations of every item required for each door or opening.450
Minimum 10pt font size. Include following information:451

452
(a) Type, style, function, size, quantity and finish of453
hardware items.454

455
(b) Use BHMA Finish codes per ANSI A156.18.456

457
(c) Name, part number and manufacturer of each458
item.459

460
(d) Fastenings and other pertinent information.461

462
(e) Location of hardware set coordinated with floor463
plans and door schedule.464

465
(f) Explanation of abbreviations, symbols, and codes466
contained in schedule.467

468
(g) Mounting locations for hardware.469

470
(h) Door and frame sizes, materials and degrees of471
swing.472

473
(i) List of manufacturers used and their nearest474
representative with address and phone number.475

476
(j) Catalog cuts.477

478
(k) Date of jobsite visit.479

480
(2) Bid and submit manufacturer’s updated/improved item if481
scheduled item is discontinued.482

483
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(3) Deviations. Highlight, encircle or otherwise identify484
deviations from “Schedule of Finish Hardware” on submittal with485
notations clearly designating those portions as deviating from486
this section.487

488
(4) If discrepancy between drawings and scheduled material489
in this section, bid the more expensive of the two choices, note490
the discrepancy in the submittal and request direction from491
Architect for resolution.492

493
(5) Substitutions per Section 106.13. Include product data494
and indicate benefit to the Project. Furnish operating samples495
on request.496

497
(6) Items listed with no substitute manufacturers have been498
requested by Owner to meet existing standard.499

500
(7) Furnish as-built/as-installed schedule with closeout501
documents, including keying schedule, manufacturers’502
installation, adjustment and maintenance information, and503
supplier’s final inspection report.504

505
(C) Quality Assurance.506

507
(1) Qualifications.508

509
(a) Hardware supplier. direct factory contract supplier510
who employs a certified architectural hardware consultant511
(AHC), available at reasonable times during course of512
work for project hardware consultation to Owner,513
Architect and Contractor.514

515
(i) Responsible for detailing, scheduling and516
ordering of finish hardware. Detailing implies that517
the submitted schedule of hardware is correct and518
complete for the intended function and519
performance of the openings.520

521
(2) Hardware. Free of defects, blemishes and excessive522
play. Obtain each kind of hardware (latch and locksets, exit523
devices, hinges and closers) from one manufacturer.524

525
(3) Exit Doors. Operable from inside with single motion526
without the use of a key or special knowledge or effort.527

528
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(4) Fire-Rated Openings. NFPA 80 compliant. Hardware529
UL10C / IBC 2003 Section 715.4.1 (positive pressure) compliant530
for given type/size opening and degree of label. Provide proper531
latching hardware, non-flaming door closers, approved-bearing532
hinges, and resilient seals. Coordinate with wood door section533
for required intumescent seals. Furnish openings complete.534

535
(5) Furnish hardware items required to complete the work in536
accordance with specified performance level and design intent,537
complying with manufacturers’instructions and code538
requirements.539

540
(D) Delivery, Storage and Handling.541

542
(1) Delivery. coordinate delivery to appropriate locations543
(shop or field).544

545
(a) Permanent keys and cores. Secured delivery546
direct to Owner’s representative.547

548
(2) Acceptance at Site. Items individually packaged in549
manufacturers’original containers, complete with proper550
fasteners and related pieces. Clearly mark packages to indicate551
contents, locations in hardware schedule and door numbers.552

553
(3) Storage. Provide securely locked storage area for554
hardware, protect from moisture, sunlight, paint, chemicals,555
dust, excessive heat and cold, etc.556

557
(E) Project Conditions and Coordination.558

559
(1) Where exact types of hardware specified are not560
adaptable to finished shape or size of members requiring561
hardware, provide suitable types having as nearly as practical562
the same operation and quality as type specified, subject to563
Architect’s approval.564

565
(2) Coordination. Coordinate hardware with other work.566
Furnish hardware items of proper design for use on doors and567
frames of the thickness, profile, swing, security and similar568
requirements indicated, as necessary for proper installation and569
function, regardless of omissions or conflicts in the information on570
the Contract Documents. Furnish related trades with the following571
information:572

573
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(a) Location of embedded and attached items to574
concrete.575

576
(b) Location of wall-mounted hardware, including wall577
stops.578

579
(c) Location of finish floor materials and floor-mounted580
hardware.581

582
(d) At masonry construction, coordinate with the583
anchoring and hollow metal supplier prior to frame584
installation by placing a strip of insulation, wood, or foam,585
on the back of the hollow metal frame behind the rabbet586
section for continuous hinges, as well as at rim panic587
hardware strike locations, silencers, coordinators, and588
door closer arm locations. When the frame is grouted in589
place, the backing will allow drilling and tapping without590
dulling or breaking the installer’s bits.591

592
(e) Locations for conduit and raceways as needed for593
electrical hardware items. Fire/life-safety system594
interfacing. Point-to-point wiring diagrams plus riser595
diagrams to related trades.596

597
(f) Coordinate. flush top rails of doors at out-swinging598
exteriors, and throughout where adhesive-mounted seals599
occur.600

601
(g) Manufacturers’templates to door and frame602
fabricators.603

604
(3) Check Shop Drawings for doors and entrances to confirm605
that adequate provisions will be made for proper hardware606
installation.607

608
(4) Environmental considerations. segregate unused609
recyclable paper and paper product packaging, uninstalled610
metals, and plastics, and have these sent to a recycling center.611

612
(5) Prior to submittal, carefully inspect existing conditions to613
verify finish hardware required to complete Work, including614
sizes, quantities, existing hardware scheduled for re-use, and615
sill condition material. If conflict between the616
specified/scheduled hardware and existing conditions, submit617
request for direction from Architect. Include date of jobsite visit618
in the submittal.619
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620
(a) Submittals prepared without thorough jobsite visit by621
qualified hardware expert will be rejected as non-622
compliant.623

624
(F) Warranty.625

626
(1) Part of respective manufacturers’regular terms of sale.627
Provide manufacturers’written warranties:628

629
(a) Locksets. Three years630

631
(b) Extra Heavy Duty. Ten years Cylindrical Lock (ND632
Series Lever)633

634
(c) Exit Devices. Three years mechanical, One year635
electrical636

637
(d) Closers (4000/1460 Series). Thirty years638
mechanical, Two years electrical639

640
(e) Hinges. One year641

642
(f) Other Hardware. Two years643

644
(G) Commissioning.645

646
(1) Conduct these tests prior to request for certificate of647
substantial completion:648

649
(a) With installer present, test door hardware650
operation with climate control system and stairwell651
pressurization system both at rest and while in full652
operation.653

654
(b) With installer and electrical contractor present, test655
hardware interfaced with fire/life-safety system for proper656
operation and release.657

658
(H) Manufacturers.659

660
(1) Manufacturers and their abbreviations used in the661
schedule:662

663
ACC Accurate Lock664
IVE H. B. Ives665
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LCN LCN Closers666
PEM Pemko667
SCH Schlage Lock Company668

669
(I) Hinging Methods.670

671
(1) Drawings typically depict doors at 90 degrees, doors will672
actually swing to maximum allowable. Use wide-throw673
conventional or continuous hinges as needed up to 8 inches in674
width to allow door to stand parallel to wall for true 180-degree675
opening. Advise architect if 8-inch width is insufficient.676

677
(2) Conform to manufacturer’s published hinge selection678
standard for door dimensions, weight and frequency, and to679
hinge selection as scheduled. Where manufacturer’s standard680
exceeds the scheduled product, furnish the heavier of the two681
choices, notify Architect of deviation from scheduled hardware.682

683
(3) Conventional Hinges. Steel or stainless steel pins and684
concealed bearings. Hinge open widths minimum, but of685
sufficient throw to permit maximum door swing.686

687
(a) Outswinging exterior doors. Non-ferrous with non688
removable (NRP) pins and security studs.689

690
(b) Non-ferrous material exteriors and at doors691
subject to corrosive atmospheric conditions.692

693
(4) Pivots. high-strength forged bronze or stainless steel, tilt-694
on precision bearing and bearing pin.695

696
(a) Bottom and intermediate pivots. Adjustability of697
minus 0.063 inch, plus 0.125 inch.698

699
(J) Finish700

701
(1) General. BHMA 613 Oil Rubbed Bronze.702

703
(a) Areas using BHMA 613. furnish push-plates, pulls704
and protection plates of BHMA 613.705

706
(2) Door closers. factory powder coated to match other707
hardware, unless otherwise noted.708

709
(K) Keying Requirements.710

711
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(1) Key System. Existing key system. Initiate and conduct712
meeting(s) with Owner to determine system structure, furnish713
Owner’s written approval of the system; do not order keys or714
cylinders without written confirmation of actual requirements715
from the Owner. Furnish temporary construction-keyed and716
permanent cylinders. Contractor to demonstrate to the Owner717
that temporary keys no longer operate the locking cylinders at718
the end of the project.719

720
(L) Acceptable Installers.721

722
(1) Can read and understand manufacturers’templates,723
suppliers’hardware schedule and printed installation724
instructions. Can readily distinguish drywall screws from725
manufacturers’furnished fasteners. Available to meet with726
manufacturers’representatives and related trades to discuss727
installation of hardware.728

729
(M) Preparation.730

731
(1) Ensure that walls and frames are square and plumb732
before hardware installation. Make corrections before733
commencing hardware installation. Installation denotes734
acceptance of wall/frame condition.735

736
(2) Locate hardware per SDI-100 and applicable building,737
fire, life-safety, accessibility, and security codes.738

739
(a) Notify Architect of code conflicts before ordering740
material.741

742
(b) Locate latching hardware between 34 inches to 44743
inches above the finished floor.744

745
(c) Locate panic hardware between 36 inches to 44746
inches above the finished floor.747

748
(d) Where new hardware is to be installed near749
existing doors/hardware scheduled to remain, match750
locations of existing hardware.751

752
(3) Existing frames and doors to be retrofitted with new753
hardware:754

755
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(a) Field-verify conditions and dimensions prior to756
ordering hardware. Fill existing hardware cut outs not757
being reused by the new hardware. Remove existing758
hardware not being reused, return to Owner unless759
directed otherwise.760

761
(b) Remove existing floor closers not scheduled for762
reuse, fill cavities with non-shrinking concrete and finish763
smooth.764

765
(c) Cut and weld existing steel frames currently766
prepared with 2.25 inch height strikes. Cut an767
approximate 8 inch section from the strike jamb and weld768
in a reinforced section to accommodate specified769
hardware’s strike.770

771
(d) Provide wrap-around repair plates at doors where772
required to cover the original preparation and allow773
installation of new hardware.774

775
(N) Installation.776

777
(1) Install hardware per manufacturer’s instructions and778
recommendations. Do not install surface-mounted items until779
finishes have been completed on substrate. Set units level,780
plumb and true to line and location. Adjust and reinforce781
attachment substrate for proper installation and operation.782
Remove and reinstall or replace work deemed defective by783
Architect.784

785
(a) Gaskets. install jamb-applied gaskets before786
closers, overhead stops, rim strikes, etc.; fasten787
hardware over and through these seals. Install sweeps788
across bottoms of doors before astragals, cope sweeps789
around bottom pivots, trim astragals to tops of sweeps.790

791
(b) When hardware is to be attached to existing metal792
surface and insufficient reinforcement exists, use793
RivNuts, NutSerts or similar anchoring device for screws.794

795
(c) Use manufacturers' fasteners furnished with796
hardware items, or submit Request for Substitution with797
Architect.798

799
(d) Replace fasteners damaged by power-driven800
tools.801
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802
(2) Locate floor stops no more than 4 inches from walls and803
not within paths of travel. See paragraph 2.02 regarding hinge804
widths, door should be well clear of point of wall reveal. Point of805
door contact no closer to the hinge edge than half the door806
width. Where situation is questionable or difficult, contact807
Architect for direction.808

809
(3) Core concrete for exterior door stop anchors. Set810
anchors in approved non-shrink grout.811

812
(4) Drill pilot holes for fasteners in wood doors and/or813
frames.814

815
(5) Lubricate and adjust existing hardware scheduled to816
remain. Carefully remove and give to Owner items not817
scheduled for reuse.818

819
(6) Field-verify existing conditions and measurements prior820
to ordering hardware. Fill existing hardware cut outs not being821
used by the new hardware.822

823
(7) Remove existing hardware not being reused. Tag and824
bag removed hardware, turn over to Owner.825

826
(8) Where existing wall conditions will not allow door to827
swing using the scheduled hinges, provide wide-throw hinges828
and if needed, extended arms on closers.829

830
(9) Provide manufacturer’s recommended brackets to831
accommodate the mounting of closers on doors with flush832
transoms.833

834
(O) Adjusting.835

836
(1) Adjust and check for proper operation and function.837
Replace units, which cannot be adjusted to operate freely and838
smoothly.839

840
(a) Hardware damaged by improper installation or841
adjustment methods. Repair or replace to Owner’s842
satisfaction.843

844
(b) Adjust doors to fully latch with no more than 1845
pound of pressure.846

847
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(c) Adjust door closers for proper function.848
849

(2) Fire-rated doors.850
851

(a) Wood doors. Adjust to 0.125 inches clearance at852
heads, jambs, and meeting stiles.853

854
(b) Steel doors. Adjust to 0.063 inches minimum to855
0.188 inches maximum clearance at heads, jambs, and856
meeting stiles.857

858
(c) Adjust wood and steel doors to 0.75 inches859
maximum clearance (undercut) above threshold or finish860
floor material under door.861

862
(3) Final inspection. Installer to provide letter to Owner that863
upon completion installer has visited the Project and has864
accomplished the following:865

866
(a) Has re-adjusted hardware.867

868
(b) Has evaluated maintenance procedures and869
recommend changes or additions, and instructed870
Owner’s personnel.871

872
(c) Has identified items that have deteriorated or873
failed.874

875
(d) Has submitted written report identifying problems.876

877
(P) Demonstration.878

879
(1) Demonstrate mechanical hardware and electrical880
hardware systems, including adjustment and maintenance881
procedures.882

883
(Q) Protection/Cleaning.884

885
(1) Cover installed hardware, protect from paint, cleaning886
agents, weathering, carts/barrows, etc. Remove covering887
materials and clean hardware just prior to substantial888
completion.889

890
(2) Clean adjacent wall, frame and door surfaces soiled from891
installation / reinstallation process.892

893
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672.04 Measurement. Finish hardware will be paid on a lump sum basis.894
Measurement for payment will not apply.895

896
672.05 Payment. The Engineer will not pay for the finish hardware897
separately. The Engineer will consider the price for the finish hardware included898
in the contract price for Section 672 –FINISH HARDWARE.899

900
The price includes full compensation for finish hardware and furnishing901

labor, tools, materials, equipment and incidentals necessary to complete the902
work.903

904
The Engineer will pay for the following pay item when included in the905

proposal schedule:906
907

Pay Item Pay Unit908
909

Finish Hardware Lump Sum”910
911
912
913
914

END OF SECTION 672915
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Make the following Section a part of the Standard Specifications:

SECTION 673 - PHOTOVOLTAIC SYSTEM

673.01 General

(A) This Section includes the following for electrical work:

(1) Installation of a utility grid connected photovoltaic (PV)
system.

(2) Installation, including all materials, labor, equipment,
insulation, connectors, roofing system components, services,
permits, and incidentals necessary to install an operational PV
system as specified hereinafter, including, but not limited to, the
work included in this specification.

(3) Work includes any necessary upgrades or modifications to
the distribution system panel or new panel as required for the
proper operation of the PV system.

(4) Any additional work related to the PV system installation,
such as coring, drilling, and securement of miscellaneous related
equipment.

(5) Access and lift equipment necessary to move equipment and
related components.

673.02 Rules, Regulations and Standards

(A) The most recent edition of any relevant regulation, standard,
document, or code shall be in effect. Where conflict among the
requirements or with these specifications exists, the most stringent
requirements shall apply. Such documents include, but are not limited
to, the following:

(1) ASHRAE/IESNA 90.1-2004: Energy Standard for Buildings
Except Low-Rise Residential, and Informative Appendix G-
Performance Rating Method.

673.03 Job Condition

(A) Examine roof, roof deck surface, and conditions under which PV
system work is to be performed, and notify the Contracting Officer in
writing of conditions detrimental to proper completion of the work and
performance of system. Ensure minimum PV capacity can be met as
indicated. Do not proceed with work until unsatisfactory conditions
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have been corrected in a manner acceptable to the State of Hawaii.

(B) Weather Conditions: Do not proceed with installation of PV
system under adverse weather conditions. Proceed with the work only
when weather conditions are favorable for electrical work and proper
cure and development of roof sealants.

673.04 Submittals

(A) Submittals shall comply with the following requirements:

(1) Submit shop drawings showing proposed equipment and
distribution raceway layouts on plan in not less than 1/8" = 1'-0"
scale. Raceway routing shall be coordinated with architectural,
structural and mechanical systems and other trades

(a) Mounting details where not shown on drawings or
alternate methods are proposed or required.

(b) Photovoltaic system layout and racking system design,
including details of the roof/racking system interface.

(2) Manufacturer's product data is required for the following:

(a) Modules

(b) Inverter

(c) Racking system

(d) Roof warranty statement per 673.06.

Submit additional product data upon request; i.e., raceway
accessories, boxes and enclosures for exterior and wet locations,
wiring devices, etc.

(3) Equipment specified by manufacturer's definitive brands or
catalog numbers without modifications need not be submitted,
unless clarification is required due to obsolescence, supersedure,
or error in identification.

(4) Standard features of equipment specified by manufacturer’s
definitive brands or catalog numbers, whether specifically
described or not on the drawings or in the specifications, will
mandate the inclusion of optimal features of listed equivalent
manufacturers and can be also used to evaluate competitive
brands proposed by the Contractor.
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(5) Any deviation from drawings and specifications shall be
clearly identified on the submittal. Unless deviations are clearly
identified, then all requirements indicated on the drawings and
specifications shall be assumed to be complied with.

(6) Shop drawing and product data shall be checked by
Contractor to insure equipment are adequately sized and can be
properly installed and with Code clearances maintained for a
complete and operable system within intent indicated on plans
and specifications. Review and acceptance of shop drawings by
Contracting Officer shall not relieve the Contractor of
responsibility to provide a proper and complete installation.

(7) Obtain utility company approval for all metering equipment.

(8) Submit samples of materials and equipment upon request.

(9) Warranty: Submit warranty as noted under item entitled
”WARRANTIES” hereinbelow.

(B) Certificates: Certificates of electrical inspection.

(C) As-Built Drawings:

(1) Contractor shall provide drawings of complete electrical
system on 24" x 36" mylars showing as-installed locations of
equipment and wiring on plans, including circuiting, details, etc.,
or mylar reproductions of contract drawings with all changes
neatly drafted thereon. In addition, Contractor shall update
Autocad Release 2010 files of as-built construction drawings on
CD recordable disks along with as-built mylars. Incomplete or
unsatisfactory as-built drawings or CAD files shall be grounds for
rejection by the Contracting Officer. Contractor shall revise and
resubmit as-built drawings and CAD files at no additional cost to
State of Hawaii until accepted by the Contracting Officer.

(2) Deliver to the Contracting Officer not later than two (2)
weeks before final inspection.

(E) Operation and Maintenance Manuals:

(1) Provide six (6) operation and maintenance manuals for the
photovoltaic system including technical information for all
components, wiring diagrams and instructions for installation,
operation, maintenance and repair.

(2) Deliver to the Contracting Officer not later than two (2)
weeks before final inspection.
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673.05 Drawing and Specifications

(A) Electrical system drawings are diagrammatic and symbolic.1
Locations of fixtures, outlets, devices, raceways, apparatus, etc.,2
shown are approximate and shall be installed with the required heights,3
spacing, maintenance and code clearances and to avoid conflict with4
existing conditions and other systems and trades. Visit site and verify5
lineal footages required and check scales and dimensions shown on6
civil and architectural drawings prior to bidding to verify locations,7
routing and lineal footages of electrical work required for inclusion into8
bid. Study adjacent civil, architectural, structural and mechanical9
details and make installation in most logical manner for eye appeal and10
coordination with other systems and trades. Unless dimensioned or11
noted otherwise, orderly configuration and visual composition are fully12
intended.13

14
(B) Include mounting accessories, additional components and wiring15
which are not shown or specified herein but are required for proper16
control and operation to provide for a complete and operable system17
within intent indicated on the drawings and specifications.18

19
(C) Study architectural, mechanical and civil drawings and20
specifications prior to bidding and provide additional wiring including21
lighting fixtures, apparatus and devices for equipment furnished by22
State of Hawaii or other trades without additional cost to State of23
Hawaii.24

25
(D) Relocate fixtures, outlets, devices, apparatus and associated26
wiring including raceways, from locations shown, without additional27
cost to State of Hawaii, for code compliance and to avoid conflict with28
existing conditions, other systems or trades, structures, utilities and29
when directed before installation.30

31
(E) Equipment ratings or wire sizes that are missing or shown in error32
shall have adequate capacity to serve the required and future loads33
plus minimum 25 percent spare capacity, and be in compliance with34
N.E.C.35

36
(F) Verify voltages and other ratings of energy conversion,37
transformation and electrical utilization equipment prior to placing order38
with factory. Input voltages of equipment shall match system voltage39
available.40

41
(G) In the event of conflicts within the drawings, specifications or any42
referenced code, standards or requirements, the more rigorous43
requirements shall govern.44
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45
673.06 Warranties46

47
(A) Entire installation shall be warranted to be free from defects for a48
one (1) year period commencing from date of final acceptance. Any49
portion of the installation developing defects within the one year period50
shall be replaced by identical or better equipment, materials or parts51
including labor to make such defective portion of the installation52
complete and operable within the intent indicated on drawings and53
specifications, at no additional cost to State of Hawaii.54

55
(B) Photovoltaic modules shall have a 5-year material and56
workmanship manufacturer’s warranty, and a 25-year power output57
warranty. See Performance Guarantee section below. The surety58
shall not be held liable beyond 2 years from the project acceptance59
date.60

61
(C) Inverter shall have an extended 20-year manufacturer’s warranty.62
The surety shall not be held liable beyond 2 years from the project63

acceptance date.64
65

(D) Roof Warranty: Installation of the PV system shall be completed66
in a fashion that maintains the existing roof warranty. The Contractor67
shall obtain written confirmation from the roof system manufacturer68
stating that the warranty for the roof will remain in full effect after the69
PV system is installed.70

71
673.07 Performance Guarantee72

73
(A) The PV system’s Power (kw AC PTC) output will be guaranteed74
for a period of 5 years.75

76
(B) The power output shall degrade no more than 7% in 12 years,77
and 15% in 25 years.78

79
673.08 General Materials80

81
(A) All equipment and material shall bear U/L label or be listed by a82
nationally recognized testing organization in accordance with the83
National Electrical Code.84

85
(B) Equipment and material specified by manufacturers’ catalog86
numbers and names: In case of obsolescence, supersedure, or error87
in identification, the intent implied by the description, application,88
required performance and the features of competitive brands also89
listed shall govern.90

91
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(C) Features of equipment for specified manufacturers can be used to92
establish the quality of the product.93

94
(D) All equipment and materials shall be suitable for intended location95
and use and include all accessories for proper installation and96
operation.97

98
(E) The PV modules shall be certified by Underwriter Laboratories99
(UL) Standard 1703 Standard for Safety for Flat-Plate Photovoltaic100
Modules and IEEE Standard 1262-1995 IEEE Recommended Practice101
for Qualification of Photovoltaic (PV) Modules and Panels. The system102
shall be composed of UL-listed components in cases where UL-listed103
components are available.104

105
(F) PV modules shall be tested in the factory for design performance.106

107
(G) Inverters shall be factory tested for performance.108

109
(H) All installations shall meet or exceed OSHA requirements for roof110
and equipment access.111

112
673.09 Materials113

114
(A) General:115

116
(1) Materials shall be designed to withstand the temperatures117
and salt environments to which they are exposed.118

119
(2) Dissimilar materials should be isolated from one another120
using non-conductive shims, washers, or other approved121
methods.122

123
(3) Metals shall be stainless steel or anodized aluminum.124

125
(4) Aluminum shall not be placed in direct contact with concrete.126

127
(5) Structural members shall be corrosion-resistant aluminum,128
or type 6061, 6063, or 316 stainless steel in compliance with the129
drawings.130

131
(6) All electrical equipment shall be rated for the current and132
voltage ratings necessary for the application.133

134
(B) PV Modules135

136
(1) PV modules shall be rated Class A per IEC 61730-2007 and137
must be on the CEC eligible equipment list and qualify for federal138
and state tax credit and local utility rebate programs.139
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140
(2) PV modules shall have a minimum module efficiency of141
13.5% and provide a minimum of 225 w DC (STC) or 198 w DC142
(PTC).143

144
(3) PV modules power output shall not decline more than 7% in145
12 years, and 15% in 25 years.146

147
(4) Basis of Design Product:148

149
(a) BP 3225T or preapproved equal.150

151
(C) Racking System152

153
(1) PV modules shall be mechanically anchored to the roof154
deck.155

156
(2) The racking system shall result in the installation of a PV157
system that meets all local seismic and wind requirements.158

159
(3) The racking system shall be composed of corrosion-resistant160
materials. Components shall be Type 316 stainless steel and161
anodized aluminum. Hardware shall be stainless steel.162

163
(4) The racking system shall not alter the roofing system164
manufacturer’s warranty.165

166
(5) Basis of Design Product:167

168
(a) Prosolar Solar Wedge XD or preapproved equal.169

170
(D) Inverter171

172
(1) The inverter shall be rated at 10% greater than the PV173
system’s AC output. The inverter shall be sized so that it can174
operate the PV array at maximum power for the coldest and175
hottest expected array operating temperatures.176

177
(2) The inverter shall be on the CEC eligible equipment list and178
qualify for federal and state tax credit and local utility rebate179
programs.180

181
(3) Installation shall meet all applicable UL 1741, IEEE Standard182
929-2000 and standard 519, NEC codes, and the latest applicable183
ANSI and FCC standards and addenda dated prior to the award184
of the purchase order for this procurement.185

186
(4) The inverter shall include:187
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188
(a) Automatic operation, which includes start-up, shut-189
down, self-diagnosis, and fault detection.190

191
(b) Digital Signal Processor (DSP) based controls with self-192
diagnostics and LCD for display of operating status.193

194
(c) Inverter shut-off and reset switches.195

196
(d) Inverter shut-off and reset switches.197

198
(e) Anti-islanding protection to prevent back-feeding199
inverter-generated power to the grid in the event of a utility200
outage.201

202
(f) Maximum power point tracking (MMPT), matching the203
inverter to the array, as well as adjustable delay periods to204
customize system shut-down sequences.205

206
(g) Continuous power rating that exceeds the PV array207
output.208

209
(h) Combiner inputs.210

211
(5) Physical and Electrical Characteristics212

213
(a) 208 Volts, three-phase AC, +/- 10%214

215
(b) Nominal AC frequency of 60 Hz, +/- 0.5 Hz.216

217
(c) Line Power Factor greater than 0.99 at and above 20%218
of rated power.219

220
(d) AC current distortion at rated power will be less than221
5% THD.222

223
(e) Maximum open circuit voltage shall be 600V.224

225
(f) Maximum efficiency shall be greater than 95%.226

227
(g) Standby tare losses shall be 30W or less.228

229
(h) Ambient temperature rating shall be from minus 4F to230
122F.231

232
(i) Enclosure shall have an environmental rating of NEMA233
3R.234



HWY-L01-22
673 - 9a 5/23/24

235
(j) Non-condensing relative humidity from 0-95%.236

237
(k) AC disconnect – NEMA 3R-rated wall mount enclosure;238
load break-rated.239

240
(l) DC disconnect – NEMA 3R-rated wall mount enclosure;241
600VDC load break-rated.242

243
(m) (5) 40ADC combiner inputs with equal fuse ratings.244

245
(6) Basis of Design Product:246

247
(a) Satcon PVS-50 (208V) or approved equal.248

249
(E) Combiner Box250

251
(1) Rated for 600 VDC, integral fuse cover/puller, minimum252
100A output current combiner box.253

254
(2) 12-circuit with integral string monitoring system.255

256
(3) Shall be compatible with energy monitoring system.257

258
(4) The enclosure shall be lockable NEMA 4.259

260
(5) Basis of Design Product:261

262
(a) Satcon Smart Subcombiner, or approved equal.263

264
(F) Energy Monitoring System265

266
(1) As a minimum, the remote monitor shall monitor the267
following:268

269
(a) Building demand.270

271
(b) Photovoltaic generation.272

273
(c) DC string level.274

275
(2) The data monitoring system shall be available online through276
a Username/Password-designated website mode.277

278
(3) The monitor shall activate an alarm when system is not279
performing within specified parameters.280

281
(4) The monitoring system shall be able to store historical data282
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and provide the capability to generate an energy invoice for KWH283
generated by the photovoltaic system.284

285
(5) Basis of Design Product:286

287
(a) Satcon PV Zone and PV View Plus, or approved equal.288

289
673.10 Apparatus290

291
(A) Control Apparatus and Devices292

293
(1) Lighting Control Panel shall consist of up to 24 single pole294
contactors, rated at 30 amperes, 120/277 volts, A.C., with a295
microprocessor based controller with 24 digital outputs to provide296
for 365-day scheduling, multiple on/off operations per day for297
each contactor or inputs from an external source or local298
pushbutton controls, digital LED readouts, minimum 90 day299
battery backup, in a recessed or surface mounted enclosure with300
hinged door. A control diagram shall be mounted on the cabinet301
door.302

303
673.11 Installation304

305
(A) Manufacturer’s Instructions: Comply with manufacturer’s printed306
instructions except where more stringent requirements are shown or307
specified, and except where manufacturer’s technical representative308
directs otherwise.309

310
(B) Examination: Examine roof and concrete deck surfaces at all311
racking system penetrations for compliance with preparatory312
requirements for roof repair work. Do not proceed with installation of313
PV system until satisfactory conditions have been corrected.314

315
(C) General316

317
(1) The installation shall be completed without affecting318
electrical system components, equipment or wiring systems,319
mechanical equipment, roof drains, or plumbing.320

321
(2) The installation shall be completed in a “workman-like322
manner”. The area shall be kept clean and free of obstructions at323
all times.324

325
(3) All electrical connections and terminations shall be fully326
tightened, secured, and strain-relieved as required by the 2017327
National Electrical Code and equipment manufacturers’ published328
directives.329

330



HWY-L01-22
673 - 11a 5/23/24

(4) All mounting equipment shall be installed to the331
manufacturer’s specifications. Maintain module tilt as indicated332
on the plans. Maintain module height across racks.333

334
(5) All roof penetrations shall be sealed.335

336
(6) All cables, conduit, exposed conductors, and electrical boxes337
should be secured and supported as required by the National338
Electrical Code unless noted on the electrical drawings.339

340
(7) Comply with adopted, applicable State of Hawaii, and City341
and County of Honolulu regulations and directives.342

343
(8) Comply with adopted, applicable federal, State of Hawaii,344
and City and County of Honolulu environmental regulations.345

346
(9) Procure and pay for required permits.347

348
(10) All series-connected strings of modules must include a349
series fuse as required by UL and NEC to prevent wiring to other350
system components. Parallel connections of modules in351
individual source circuits are not permitted. Parallel-connected352
cells within individual modules are allowable as long as the353
module listing allows for the series fuse required for this354
configuration.355

356
(11) System switching and metering equipment shall have357
convenient access for resetting or repair during electrical outages,358
and regular monitoring for data retrieval.359

360
673.12 System Electrical361

362
(A) Coordinate with Section 670.363

364
(1) The modules shall be interconnected using cable365
assemblies. The pigtails shall be electrical wiring connections366
rated for the application.367

368
(2) All wiring shall be listed for a minimum operation of 600 volts369
and temperature rating of 90C in wet locations. All current-370
carrying conductors shall be enclosed in conduit, excluding371
module interconnections and connections from individual module372
strings to the combiner boxes.373

374
(3) Each system will have at least one terminal box, providing a375
watertight entry to the conduit leading to the combiner box. The376
terminal box and combiner box can be one physical unit.377

378
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(4) Each system shall have a combiner box, containing fuses379
and a bus to combine the outputs of the strings as indicated on380
the drawings.381

382
(5) Each system shall have one inverter. Full specifications of383
each inverter shall be supplied as part of the system design384
documentation submittal. An isolation transformer shall be part of385
each system for interfacing to the building’s electrical system.386

387
673.13 Installation Standards388

389
(A) Obtain certification from a Professional Engineer that the390
structural integrity of the facility is not compromised by the installation391
of the PV system and/or the electrical equipment.392

393
(B) The installation shall be completed with a minimum of impact on394
the environment.395

396
(C) Array-mounting hardware shall be compatible with the site397
considerations and environment. Special attention shall be paid to398
minimizing the risk from exposed fasteners, sharp edges, and potential399
damage to the modules or support structures. Corrosion resistance400
and durability of the mechanical hardware shall be emphasized – the401
use of stainless steel fasteners and aluminum support structures are402
required. The use of ferrous metals, wood, or plastic components is403
not acceptable.404

405
673.14 Protection406

407
(A) Protect existing roofing system, mechanical, and electrical408
equipment from damage resulting from construction operations or409
other causes so that they are without deterioration or damage at time410
of project acceptance. If, despite such protection, damage or411
deterioration occurs, repair or replace damaged or deteriorated412
materials or components immediately at no cost to the State of Hawaii.413

414
673.15 System Startup415

416
(A) System Output Measurement: The Contractor will establish the417
initial system output to prove that the system is performing as it is418
designed, and to establish a baseline to be used for warranty. The419
system output will be verified after construction of the system has been420
completed, on a clear, sunny day.421

422
(B) Prior to inverter startup, voltages will be recorded for each string,423
each sub-array, and the entire array. The strings that make up each424
sub-array will be clearly identified on a drawing by a number.425
Measurements will be recorded and provided to the State of Hawaii in426



HWY-L01-22
673 - 13a 5/23/24

a clear, tabular format. Each voltage measurement will include the427
following data: the date; the time of day that the measurement was428
taken; a sample panel temperature at the time; the dry-bulb429
temperature at the time; and the solar irradiation at the time.430

431
(C) After inverter startup, current shall be recorded for each string,432
each sub-array, and the entire array. Measurements will be recorded433
and provided to the University in a clear, tabular format. Each voltage434
measurement will include the following data: the date; the time of day435
that the measurement was taken; a sample panel temperature at the436
time; the dry-bulb temperature at the time; and the solar irradiation at437
the time.438

439
(D) Each module shall be factory flash tested using Standard Test440
Conditions (STC) to establish the performance of each PV module. A441
copy of the flash test results shall be supplied to the State of Hawaii.442
As an alternative, the contractor shall use a “test module” that has443
been bench tested at STC conditions at the manufacturer’s facility to444
establish the instantaneous performance of the system upon start-up.445
The contractor shall sample one out of ten strings, comparing the446
string output to the test module. The test module shall be placed447
adjacent to the string being tested, on the same slope, and allowed to448
come to an equal temperature to the string. The string output shall be449
within 1% of the expected output based on the test module. Any450
modules that do not perform to specification shall be replaced. If more451
than one string tests outside of the specification, all strings will be452
tested.453

454
(E) Start-up shall be per all manufacturers’ instructions.455

456
(F) An on-site training session shall be provided. The session will457
cover safety, maintenance, and system monitoring.458

459
673.16 Project Closeout460

461
(A) Clean all equipment and PV panels with approved materials.462

463
(B) Clean all work areas, removing any debris.464

465
(C) Prepare (3) copies of operating and maintenance manuals in hard466
cover binders and deliver to the University. At a minimum, the binders467
shall include:468

469
(1) A complete set of all approved submittals, including shop470
drawings and product literature.471

472
(2) As built drawings showing the final placement of all modules,473
combiner boxes, connections, and conduit placement.474
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475
(3) As built electrical plans, including three line diagrams and476
elevation drawings showing the final placement of all electrical477
equipment.478

479
(4) Cleaning instructions for the PV modules.480

481
(5) Copies of all start-up procedure measurements.482

483
(6) Copies of all testing data and reports.484

485
673.17 Payment486

487
The Engineer will pay for the accepted pay items listed below at the488
contract price per pay unit, as shown in the proposal schedule.489
Payment will be full compensation for the work prescribed in this490
section and the contract documents.491

492
The Engineer will pay for each of the following pay items when493
included in the proposal schedule:494

495
Pay Item Pay Unit496

497
Photovoltaic System Lump Sum498

499
500

END OF SECTION 673501
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Make the following Section a part of the Standard Specifications:1
2

"SECTION 676 - GYPSUM BOARD3
4

676.01 Description. This section describes the gypsum board work.5
6

(A) Provide all materials, labor, equipment and tools necessary to7
complete system board installation work where indicated on the8
drawings and as specified herein. Work shall include, but not be9
limited to, the following:10

11
(1) Gypsum board on metal framing and furring.12

13
(2) Metal wall and soffit framing, furring, and ceiling framing14
and suspension system for gypsum board partitions and15
ceilings.16

17
(3) Additional metal wall framing and backer plates for18
support of fixtures and toilet accessories.19

20
(B) Related Work Specified Elsewhere:21

22
(1) Section 677 – CERAMIC TILE: Coordinate installations.23

24
(2) Section 681 – PAINTING.25

26
676.02 Materials.27

28
(A) Gypsum Board. ASTM C 36 “Gypsum Board” , 5/8-inch thick29
unless indicated otherwise, tapered edges, 48-inches wide, Type “X” .30

31
(B) Water Resistant Gypsum Board. ASTM C 630 “Water-Resistant32
Gypsum Backing Board” , Type “WR”, 5/8-inch thick unless indicated33
otherwise, tapered edges, 48-inches wide, Type “WR-X” .34

35
(C) Cementitious Backer Unit. ANSI A118.9, ANSI C 1186, 5/8-36
inch thick glass mesh mortar units, used for base under ceramic tile in37
wet areas. “Wonder Board” by Glasscrete, Inc., “Durock Tile Backer38
Board” by USG Industries, Inc. or approved equal products. Provide39
tape and joint compound materials as recommended by manufacturer.40

41
(D) Board Fasteners. ASTM C 1002 “Steel Drill Screws for the42
Application of Gypsum or Metal Plaster Bases” , standard bugle head43
self-drilling, self-tapping corrosive-resistant drywall screws. Screws44
used in fire-resistive rated construction shall be of type approved for45
use by governing building code.46
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47
(E) Non-Load Bearing Studs. ASTM C 645 “Non-Load (Axial)48
Bearing Studs, Runners (Track), and Rigid Furring Channels for Screw49
Application of Gypsum Board” . Studs shall be rolled formed channel of50
minimum 20 gauge galvanized steel, ASTM A 653 “Specification for51
Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy Coated52
(Galvannealed) by the Hot-Dip Process” , G60 coating. Provide holes53
and notches for conduit or electrical wiring. Adjust stud to a heavier54
gauge where required by the manufacturer’s recommendations for stud55
wall heights and ceiling supports.56

57
(F) Furring Channels. ASTM C 645, hat-shaped, 7/8-inch deep,58
hot-dipped galvanized, 25 gauge.59

60
(G) Ceiling Support Materials and Systems.61

62
(1) General. Size ceiling support components to comply with63
ASTM C 754 “Installation of Steel Framing Members to Receive64
Screw-Attached Gypsum” unless indicated otherwise.65

66
(2) Direct Suspension Systems. Provide systems where67
indicated and/or required. Manufacturer’s standard zinc-coated68
or painted steel system of furring runner, furring tees, furring69
channels, carrying channels, and accessories designed for70
concealed support of gypsum drywall ceilings; of proper type for71
use intended. Provide system from one of the following or72
approved equal or as indicated.73

74
(a) Chicago Metallic Corp.75

76
(b) Donn Corp.77

78
(c) United States Gypsum Co.79

80
(3) Wire for Hangers and Ties. ASTM A 641 “Zinc-Coated81
(Galvanized) Carbon Steel Wire” , Class 1 zinc coating, soft82
temper, 8 gauge for hangers and 18 gauge for ties.83

84
(H) PVC Trim Accessories. Provide cornerbeads, edge trim, etc. as85
indicated on the drawings or as required complying with ASTM C 1047,86
and formed of polyvinyl chloride (PVC).87

88
(I) Joint Treatment Materials. ASTM C 475; type recommended by89
board manufacturer for the application indicated, except as otherwise90
noted. Perforated tape, and joint and topping compound, or “all-91
purpose” compound.92
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93
676.03 Construction Requirements.94

95
(A) Submittals96

97
(1) Product Data. Submit for each type of product specified.98
Include manufacturer’s recommended installation instructions.99

100
(2) Shop Drawings. Submit drawings showing locations,101
fabrication, and installation of control and expansion joints102
including plans, elevations, details of components, and103
attachments to other units of work.104

105
(3) Samples.106

107
(a) Submit trim accessories full-size samples in 12-108
inch lengths.109

110
(b) Submit gypsum board finish sample for approval.111

112
(B) Quality Assurance113

114
Industry Standard: Comply with applicable requirements of GA-115
216 “Application and Finishing of Gypsum Board” by the116
Gypsum Association, except where more detailed or more117
stringent requirements are indicated including the118
recommendations of the manufacturer, and GA-214,119
“Recommended Specification: Levels of Gypsum Board Finish”120
by the Gypsum Association.121

122
(C) Product Handling123

124
Deliver gypsum board materials in sealed containers and125
bundles, fully identified with manufacturer’s name, brand, type126
and grade; store in a dry well-ventilated space, protected from127
the weather, under cover and off the ground. Stack gypsum128
panels flat to prevent sagging.129

130
(D) Examination131

132
Examine substrates to which drywall construction attaches or133
abuts, preset hollow metal frames, and structural framing, with134
Installer present, for compliance with requirements for135
installation tolerances and other conditions affecting136
performance of drywall construction. Do not proceed with137
installation until unsatisfactory conditions have been corrected.138
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139
(E) Installation of Steel Framing, General140

141
(1) Steel Framing Installation Standard. Install steel framing142
to comply with ASTM C 754 requirements that apply to framing143
installation.144

145
(2) Install supplementary framing, blocking and bracing at146
terminations in the work and for support of fixtures, equipment147
services, heavy trim, grab bars, toilet accessories, furnishings,148
and similar construction to comply with details indicated and149
with recommendations of gypsum board manufacturer, or if150
none available, with “Gypsum Construction Handbook”151
published by United States Gypsum Co.152

153
(F) Installation of Steel Framing for Walls and Partitions154

155
(1) Install runners (tracks) at floors, ceilings, and structural156
walls and columns where gypsum drywall stud system abuts157
other construction. Where studs are installed directly against158
exterior walls, install asphalt felt strips between studs and wall.159

160
(2) Installation Tolerances. Install each steel framing and161
furring member so that fastening surface do not vary more than162
1/8 inch from plane of faces of adjacent framing. Align plumb163
and square.164

165
(3) Extend partition framing full height to structural supports.166
Continue framing over frames for doors and openings to provide167
support for gypsum board.168

169
(4) Install steel studs and furring in sizes and at spacings170
indicated but not less than that required by referenced steel171
framing installation standard. For single layer construction: 16172
inches on center, except as otherwise indicated.173

174
(5) Install steel studs so that flanges point in the same175
direction and gypsum boards can be installed in the direction176
opposite to that of the flange.177

178
(6) Frame door openings to comply with details indicated,179
with GA-219 and with applicable published recommendations of180
gypsum board manufacturer. Attach vertical studs at jambs with181
screws either directly to frames or to jamb anchor clips on door182
frames; install runner track section (for cripple studs) at head183
and secure to jamb studs.184
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185
(7) Frame openings other than door openings to comply with186
details indicated, or if none indicated, in same manner as187
required for door openings.188

189
(G) Application and Finishing of Gypsum Board, General190

191
(1) Gypsum Board Application and Finishing Standards.192
Install and finish gypsum board to comply with ASTM C 840,193
GA-216, and GA-214.194

195
(2) Locate exposed end-butt joints as far from center of walls196
and ceilings as possible, and stagger not less than 24 inches in197
alternate courses of board.198

199
(3) Install ceiling boards in the manner which minimizes the200
number of end-butt joints, and which avoids end joints in the201
central area of each ceiling. Stagger end joints at least 24202
inches.203

204
(4) Install wall/partition boards in manner which minimizes205
the number of end-butt joints or avoids them entirely where206
possible.207

208
(5) Install exposed gypsum board with face side out. Do not209
install imperfect, damaged or damp boards. Butt boards210
together for a light contact at edges and ends with not more211
than 1/16 inch open space between boards. Do not force into212
place.213

214
(6) Locate either edge or end joints over supports, except in215
horizontal applications where intermediate supports or gypsum216
board back-blocking is provided behind end joints. Position217
boards so that like edges abut, tapered edges against tapered218
edges and mill-cut or field-cut ends against mill-cut or field-cut219
ends. Do not place tapered edges against cut edges or ends.220
Stagger vertical joints over different studs on opposite sides of221
partitions.222

223
(7) Attach gypsum board to studs so that leading edge or224
end of each board is attached to open (unsupported) edge of225
stud flange first.226

227
(8) Attach gypsum board to supplementary framing and228
blocking provided for additional support at openings and229
cutouts.230
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231
(9) Space fasteners in gypsum boards in accordance with232
referenced gypsum board application and finishing standard and233
manufacturer’s recommendations.234

235
(H) Method of Gypsum Board Application236

237
(1) Single-Layer Application. Install gypsum board as238
follows: On partitions/walls, apply gypsum board vertically239
(parallel to framing), unless otherwise indicated, and provide240
sheet lengths which will minimize end joints. Fasten with241
screws at 6-inch centers.242

243
(2) Single-Layer Fastening Method. Apply gypsum boards to244
supports by fastening with screws.245

246
(I) Cementitious Backer Unit Application247

248
Install on partitions/walls, in single-layer application, with screws249
at 6-inch centers, and in accordance with manufacturer’s250
recommendations. Panel surfaces shall be finished/prepared to251
receive ceramic tile as per manufacturer’s recommendations.252

253
(J) Installation of Drywall Trim Accessories254

255
(1) General. Where feasible, use the same fasteners to256
anchor trim accessory flanges as required to fasten gypsum257
board to the supports. Otherwise, fasten flanges to comply with258
manufacturer’s recommendations.259

260
(2) Install corner beads at external corners.261

262
(3) Install edge trim whenever edge of gypsum board would263
otherwise be exposed or semi-exposed. Provide type with face264
flange to receive joint compound.265

266
(a) Install “LC” bead where drywall construction is267
tightly abutted to other construction and back flange can268
be attached to framing or supporting substrate.269

270
(b) Install “L” bead where edge trim can only be271
installed after gypsum board is installed.272

273
(K) Finishing of Drywall274

275
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(1) General. Apply joint treatment at gypsum board joints276
(both directions); flanges of corner bead, edge trim, and control277
joints; penetrations; fastener heads, surface defects and278
elsewhere as required to prepare work for decoration.279

280
(2) Prefill open joints and rounded or beveled edges, if any,281
using setting-type joint compound.282

283
(3) Apply joint tape at joints between gypsum boards, except284
where trim accessories are indicated.285

286
(4) Finish interior gypsum board by applying the following287
levels of gypsum board finish in accordance with GA-214.288

289
(a) Level 2: For wall panels to form substrates for290
ceramic tile.291

292
(b) Level 3: Not used.293

294
(c) Level 4: Not used.295

296
(d) Level 5: For exposed walls and ceiling surfaces297
receiving paints.298

299
(e) Where Level 2 gypsum board finish is specified,300
embed tape in joint compound and apply first coat of joint301
compound.302

303
(f) Where Level 5 gypsum board finish is specified,304
embed tape in joint compound and apply first, fill305
(second), and finish (third) coats of joint compound over306
joints, angles, fastener heads, and accessories; and307
apply a thin, uniform skim coat of joint compound over308
entire surface. For skim coat, use joint compound309
specified for third coat, or a product specially formulated310
for this purpose and acceptable to gypsum board311
manufacturer. Touch up and sand between coats and312
after last coat as needed to produce a surface free of313
visual defects, tool marks, and ridges and ready for314
decoration.315

316
(L) Protection317

318
Provide final protection and maintain conditions, in a manner319
suitable to Installer, which ensures gypsum drywall construction320
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being without damage or deterioration at time of project321
acceptance.322

323
676.04 Method of Measurement. Gypsum Board will be paid for on a324
lump sum basis. Measurement for payment will not apply.325

326
676.05 Basis of Payment. The Engineer will pay for the accepted327
Gypsum Board on a contract square foot basis. Payment will be in full328
compensation for gypsum board and furnishing labor, tools, materials, equipment329
and incidentals necessary to complete the work.330

331
The Engineer will pay for the following pay item when included in the332

proposal schedule:333
334

Pay Item Pay Unit335
336

Gypsum Board at ___________ Square Foot”337
338
339
340
341

END OF SECTION 676342
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Make the following Section a part of the Standard Specifications:1
2

"SECTION 678 - ACOUSTICAL PANEL CEILINGS3
4

678.01 Description. This section describes the acoustical panel ceilings work.5
6

(A) Section Includes:7
8

(1) Acoustical ceiling panels.9
10

(2) Exposed grid suspension system.11
12

(3) Wire hangers, fasteners, main runners, cross tees, and13
wall angle moldings.14

15
(B) Related Sections:16

17
(1) Section 694 – GENERAL MECHANICAL18
REQUIREMENTS, Section 695 – PLUMBING, Section 697 –19
AIR CONDITIONING AND VENTILATION: Coordinate all20
mechanical items.21

22
(2) Section 651 – ELECTRICAL WORK: Coordinate all23
electrical items.24

25
(C) System Description26

27
Seismic Loads. Design and size components to withstand28
seismic loads in accordance with the International Building29
Code, Section 1621 for Category D, E, and F.30

31
(D) References32

33
(1) ASTM A568 Standard Specification for Steel, Sheet,34
Carbon, Structural, and High-Strength, Low-Alloy, Hot-Rolled35
and Cold-Rolled, General Requirements.36

37
(2) ASTM A 641 Standard Specification for Zinc-Coated38
(Galvanized) Carbon Steel Wire.39

40
(3) ASTM A 653 Standard Specification for Steel Sheet,41
Zinc-Coated (Galvanized) by the Hot-Dip Process.42

43
(4) ASTM A 1008 Standard Specification for Steel, Sheet,44
Cold Rolled, Carbon, Structural, High-Strength Low-Alloy and45
High-Strength Low-Alloy with Improved Formability46
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47
(5) ASTM C 423 Sound Absorption and Sound Absorption48
Coefficients by the Reverberation Room Method.49

50
(6) ASTM C 635 Standard Specification for Metal51
Suspension Systems for Acoustical Tile and Lay-in Panel52
Ceilings.53

54
(7) ASTM C 636 Recommended Practice for Installation of55
Metal Ceiling Suspension Systems for Acoustical Tile and Lay-56
in Panels.57

58
(8) ASTM E 84 Standard Test Method for Surface Burning59
Characteristics of Building Materials.60

61
(9) ASTM E 1414 Standard Test Method for Airborne Sound62
Attenuation Between Rooms Sharing a Common Ceiling63
Plenum.64

65
(10) ASTM E 1111 Standard Test Method for Measuring the66
Interzone Attenuation of Ceilings Systems.67

68
(11) ASTM E 1264 Classification for Acoustical Ceiling69
Products.70

71
(12) ASTM E 1477 Standard Test Method for Luminous72
Reflectance Factor of Acoustical Materials by Use of73
Integrating-Sphere Reflectometers.74

75
(13) ASTM D 3273 Standard Test Method for Resistance to76
Growth of Mold on the Surface of Interior Coatings in an77
Environmental Chamber.78

79
(14) ASTM E 119 Standard Test Method for Fire Tests of80
Building Construction and Material.81

82
(15) International Code Council-Evaluation Services - AC 15683
Acceptance Criteria for Seismic Qualification Testing of Non-84
structural Components85

86
(16) International Code Council-Evaluation Services -87
Evaluation Report, ESR-1308, Fire- and Nonfire-Resistance-88
Rated Suspended Ceiling Framing Systems89

90
(17) ASCE 7 Standard - American Society of Civil Engineers,91
Minimum Design Loads for Buildings and Other Structures92
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93
(18) CISCA Seismic Zones 3 & 4 - Ceilings and Interior94
Systems Construction Association Guidelines for Seismic95
Restraint for Direct Hung Suspended Ceiling Assemblies96

97
678.02 Materials.98

99
(A) Manufacturers100

101
(1) Ceiling Panels:102

103
Armstrong World Industries, Inc., or approved equal.104

105
(2) Suspension Systems:106

107
Armstrong World Industries, Inc., or approved equal.108

109
(B) Acoustical Ceiling Units110

111
(1) Acoustic Panels. Provide the following acoustic panels112
where indicated.113

114
(a) Pattern: Type III, Form 1, pattern E1.115

116
(b) Class: A; flame spread 25 or under.117

118
(c) Light Reflectance: 0.85, minimum.119

120
(d) NRC: 0.70, minimum.121

122
(e) CAC: 35.123

124
(f) Size: 24-inches x 48-inches, and as required.125

126
(g) Thickness: 3/4-inch.127

128
(h) Edge: Angled Tegular, lay-in.129

130
(i) Finish: Factory-applied latex paint.131

132
(2) Suspension System. Lay-in system shall consist of133
regular exposed grid of 15/16-inch main runner and cross tees.134

135
(a) Runner and Tees: Main runner and cross tees136
shall be as recommended by the manufacturer of the137
suspended system, conforming to the structural138
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classification, ASTM C 635. Main runners and cross tees139
shall be double-web intermediate-duty cold rolled steel,140
hot dip-galvanized coated, pre-finish bake painted in141
color as selected from manufacturer’s full range.142

143
(b) Moldings: Edge moldings of profile as indicated144
shall be as recommended by the manufacturer of145
suspended system, matching carrier and cross tee in146
metal and finish.147

148
(c) Hanger Wires: ASTM A 641/A 641M zinc coated149
carbon steel wire, Class 1, 12 gauge, galvanized steel.150

151
(d) Hold Down Clips: Manufacturer’s standard hold-152
down clips spaced 24-inches on center on all cross tees.153

154
(C) Suspension Systems155

156
(1) Components. Main beams and cross tees In accordance157
with the International Building Code, Section 1621 for Category158
D, E and F as described in ESR-1308.159

160
(a) Structural Classification: ASTM C 635, Heavy161
Duty.162

163
(b) Color: White and match the actual color of the164
selected ceiling tile, unless noted otherwise.165

166
(c) Represented Systems: (Prelude XL 15/16” )167
(Prelude XL Fire Guard 15/16” ) (Prelude Plus XL Fire168
Guard 15/16” ) (Suprafine XL 9/16” ) (Suprafine XL Fire169
Guard 9/16” ) Exposed Tee Systems; (Silhouette XL 1/4”170
Reveal 9/16” Bolt Slot System) (Silhouette XL 1/8”171
Reveal 9/16” Bolt Slot System) as manufactured by172
Armstrong World Industries.173

174
(2) Attachment Devices. In accordance with the175
International Building Code, Section 1621 for Category D, E,176
and F.177

178
(3) Wire for Hangers and Ties. In accordance with the179
International Building Code, Section 1621.180

181
(4) Wall Moldings. In accordance with the International182
Building Code, Section 1621 for Category D, E. and F or183
method as described in ESR-1308.184
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185
(a) Nominal 7/8 inch x 7/8 inch hemmed, pre-finished186
angle molding (7800) (7802) (7803) (780036) (HD7801)187

188
(b) Nominal 15/16 inch x 15/16 inch hemmed, pre-189
finished angle molding (7809)190

191
(5) Accessories.192

193
(a) BERC2 –2 inch Beam End Retaining Clip, 0.034194
inch thick, hot-dipped galvanized cold-rolled steel per195
ASTM A568 –used to join main beam or cross tee to wall196
molding.197

198
(b) SJCG –Seismic Joint Clip, 5 inches x 1-1/2 inch,199
hot-dipped galvanized cold-rolled steel per ASTM A568.200
The two piece unit is designed to accommodate a201
seismic separation joint. The clip is compatible with202
15/16 inch and 9/16 inch grid systems including Prelude,203
Suprafine, and Silhouette. The SJCG is not suitable for204
use with Vector panel installations.205

206
678.03 Construction Requirements.207

208
(A) Submittals209

210
(1) Product Data. Submit manufacturer’s technical data for211
each type of acoustical ceiling unit and suspension system212
required.213

214
(2) Samples. Minimum 6 inch x 6 inch samples of specified215
acoustical panel; 8 inch long samples of exposed wall molding216
and suspension system, including main runner and 4 foot cross217
tees.218

219
(3) Shop Drawings. Layout and details of acoustical ceilings.220
Show locations of items which are to be coordinated with, or221
supported by the ceilings.222

223
(4) Certifications. Manufacturer’s certifications that system224
complies with specified requirements:225

226
(a) For seismic performance: International Code227
Council Evaluation Report, ESR-1308.228

229
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(b) For acoustical performance, each carton of230
material must carry an approved independent laboratory231
classification of NRC, CAC, and AC.232

233
(5) If the material supplied by the acoustical subcontractor234
does not have an Underwriter’s Laboratory classification of235
acoustical performance on every carton, subcontractor shall be236
required to send material from every production run appearing237
on the job to an independent or NVLAP approved laboratory for238
testing, at the architect’s or owner’s discretion. All products not239
conforming to manufacturer’s current published values must be240
removed, disposed of and replaced with complying product at241
the expense of the Contractor performing the work.242

243
(B) Quality Assurance244

245
(1) Single-Source Responsibility. Provide acoustical panel246
units and grid components by a single manufacturer.247

248
(2) Fire Performance Characteristics. Identify acoustical249
ceiling components with appropriate markings of applicable250
testing and inspecting organization.251

252
(a) Surface Burning Characteristics. As follows,253
tested per ASTM E 84 and complying with ASTM E 1264254
for Class A products.255

256
(i) Flame Spread: 25 or less257
(ii) Smoke Developed: 50 or less258

259
(b) Fire Resistance Ratings. As indicated by260
reference to design designations in UL Fire Resistance261
Directory, for types of assemblies in which acoustical262
ceilings function as a fire protective membrane and263
tested per ASTM E 119.264

265
Protect lighting fixtures and air ducts to comply with266
requirements indicated for rated assembly.267

268
(3) Seismic Performance. Provide acoustical ceiling system269
that has been evaluated by an independent party and found to270
be compliant with the 2003 International Building Code, Seismic271
Category D, E, and F.272

273
Tested per International Code Council –Evaluation Services –274
AC 156 Acceptance Criteria for Seismic Qualification Testing of275



(HWY-L01-22)
678-7a 8/9/23

Non-structural Components as evidenced by International Code276
Council Evaluation Report, ESR-1308.277

278
(4) Coordination of Work. Coordinate acoustical ceiling work279
with installers of related work including, but not limited to280
building insulation, gypsum board, light fixtures, mechanical281
systems, electrical systems, and sprinklers.282

283
(C) Delivery, Storage, and Handling284

285
(1) Deliver acoustical ceiling units to project site in original,286
unopened packages and store them in a fully enclosed space287
where they will be protected against damage from moisture,288
direct sunlight, surface contamination, and other causes.289

290
(2) Before installing acoustical ceiling units, permit them to291
reach room temperature and a stabilized moisture content.292

293
(3) Handle acoustical ceiling units carefully to avoid chipping294
edges or damaged units in any way.295

296
(D) Project Conditions297

298
Space Enclosure:299

300
Standard Ceilings: Do not install interior ceilings until space is301
enclosed and weatherproof; wet work in place is completed and302
nominally dry; work above ceilings is complete; and ambient303
conditions of temperature and humidity are continuously304
maintained at values near those intended for final occupancy.305
Building areas to receive ceilings shall be free of construction306
dust and debris.307

308
(E) Warranty309

310
(1) Acoustical Panel. Submit a written warranty executed by311
the manufacturer, agreeing to repair or replace acoustical312
panels that fail within the warranty period. Failures include, but313
are not limited to:314

315
(a) Acoustical Panels: Sagging and warping316

317
(b) Grid System: Rusting and manufacturer’s defects318

319
(2) Warranty Period.320

321
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(a) Acoustical panels: Two (2) year from date of322
substantial completion.323

324
(b) Cirrus Acoustical panels: Ten (10) years from325
data of substantial completion. Note Space Enclosure326
requirements.327

328
(c) Grid: Ten years from date of substantial329
completion.330

331
(3) The Warranty shall not deprive the State of other rights332
the State may have under other provisions of the Contract333
Documents and will be in addition to and run concurrent with334
other warranties made by the Contractor under the335
requirements of the Contract Documents.336

337
(F) Maintenance338

339
Extra Materials. Deliver extra materials to State. Furnish extra340
materials described below that match products installed.341
Packaged with protective covering for storage and identified342
with appropriate labels.343

344
(1) Acoustical Ceiling Units. Furnish quality of full-size units345
equal to 5.0 percent of amount installed.346

347
(2) Exposed Suspension System Components. Furnish348
quantity of each exposed suspension component equal to 2.0349
percent of amount installed.350

351
(G) Examination352

353
Do not proceed with installation until all wet work such as354
concrete, terrazzo, plastering and painting has been completed355
and thoroughly dried out, unless expressly permitted by356
manufacturer’s printed recommendations. (Exception:357
HumiGuard Max Ceilings)358

359
(H) Preparation360

361
(1) Measure each ceiling area and establish layout of362
acoustical units to balance border widths at opposite edges of363
each ceiling. Avoid use of less than half width units at borders,364
and comply with reflected ceiling plans. Coordinate panel layout365
with mechanical and electrical fixtures.366

367
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(2) Coordination. Furnish layouts for preset inserts, clips,368
and other ceiling anchors whose installation is specified in other369
sections.370

371
Furnish concrete inserts and similar devices to other trades for372
installation well in advance of time needed for coordination of373
other work.374

375
(I) Installation (Category D,E,F)376

377
(1) Install suspension system and panels in accordance with378
the International Building Code, Section 1621, except as noted379
in Section 4.4.3.1 of ESR-1308, and with the authorities having380
jurisdiction.381

382
(2) ESR-1308, Section 4.4.3.1, Alternate Seismic Design383
Category D, E and F Installation.384

385
Under this installation, the runners must be rated heavy-duty386
and have a minimum simple span uniform load of 16.35 pounds387
per lineal foot (238 N/m); maximum ceiling weight permitted is388
1.80 pounds per square foot (8.78 kg/m2).389

390
(a) The BERC-2 clip is used to secure the main391
runners and cross runners on two adjacent walls to the392
structure and the two opposite walls to the perimeter trim,393
as detailed below. A nominal 7/8-inch (22 mm) wall394
molding is used in lieu of the 2-inch (51 mm) perimeter395
supporting closure angle required by Section 9.6.2.6.2.2396
(b) of ASCE-7 for Seismic Design Categories D, E and F.397
Except for the use of the BERC-2 clip and the 7/8-inch398
(22 mm) wall molding and elimination of spreader bars,399
installation of the ceiling system must be as prescribed400
by the applicable code.401

402
(b) The BERC-2 clip is attached to the wall molding by403
sliding the locking lances over the hem of the vertical leg404
of the wall molding. Clips installed on the walls where405
the runners are fixed are attached to the runner by a406
sheet metal screw through the horizontal slot in the clip407
into the web of the runner.408

409
(c) Clips installed on the walls where the runners are410
not fixed to the runner allow the terminal runner end to411
move 3/4 inch (19.1 mm) in both directions. BERC-2 clips412
installed in this manner are an acceptable means of413
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preventing runners from spreading in lieu of spacer bars414
required in CISCA 3-4, which is referenced in ASCE 7,415
Section 9.6.2.6.2.2, which is referenced in IBC Section416
1621.417

418
(3) The SJCG Seismic Separation Joint Clip is to be installed419
per the manufacturer’s instructions, CS-3815.420

421
(4) The presence of a hanger wire within 3 inches of an422
expansion relief joint as called for in ASTM C636 shall be423
required in addition to the requirements of the International424
Building Code, Section 1621.2.5 and with the authorities having425
jurisdiction.426

427
Only applies when using Prelude XL Fire Guard 15/16” ;428
Prelude Plus XL Fire Guard 15/16” ; and Suprafine XL429
Fire Guard 9/16” Exposed Tee Systems.430

431
(5) For reveal edge panels: Cut and reveal or rabbet edges432
of ceiling panels at border areas and vertical surfaces.433

434
(6) Install acoustical panels in coordination with suspended435
system, with edges resting on flanges of main runner and cross436
tees. Cut and fit panels neatly against abutting surfaces.437
Support edges by wall moldings.438

439
(J) Adjusting and Cleaning440

441
Replace damaged and broken panels:442

443
Clean exposed surfaces of acoustical ceilings, including trim,444
edge moldings, and suspension members. Comply with445
manufacturer’s instructions for cleaning and touch up of minor446
finish damage. Remove and replace work that cannot be447
successfully cleaned and repaired to permanently eliminate448
evidence of damage.449

450
678.04 Method of Measurement. Acoustical Panel Ceilings will be paid for451
on a lump sum basis. Measurement for payment will not apply.452

453
678.05 Basis of Payment. The Engineer will pay for the accepted Acoustical454
Panel Ceilings on a contract square foot basis. Payment will be in full455
compensation for acoustical panel ceilings and furnishing labor, tools, materials,456
equipment and incidentals necessary to complete the work.457

458
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The Engineer will pay for the following pay item when included in the459
proposal schedule:460

461
Pay Item Pay Unit462

463
Acoustical Panel Ceiling Square Foot”464

465
466
467
468

END OF SECTION 678469
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Make the following Section a part of the Standard Specifications:1
2

"SECTION 686 – SIGNAGE3
4

686.01 Description. This section describes all room identification signage5
that are directly attached to the building6

7
(A) Provide all materials, labor, equipment and tools necessary to8
provide all room identification signage as indicated on the drawings9
and specified herein/10

11
12

686.02 Materials13
14

(A) Performance Requirements. Accessibility Standard: Comply15
with applicable provisions in the USDOJ’s “2010 ADA16
Standards for Accessible Design” , the ABA standards of the17
Federal agency having jurisdiction and ICC A117.1.18

19
(B) Room Identification Signs.20

(1) Room-Identification Sign: Sign system with smooth,21
uniform surfaces; with message and characters having22
uniform faces, sharp corners, and precisely formed lines23
and profiles; and as follows:24

25
(a) Acceptable Manufacturer: InPro SignScape, InPro26

Corporation, P.O. Box 406, Muskego, WI 5315027
USA, Telephone: 800-222-5556, Fax: 888-715-8407,28
Email: service@inprocorp.com, or approved equal.29

30
(a) Basis of Design Product: Manhattan Collection.31

32
(b) Laminated-Sheet Sign: Rigid vinyl face sheet with33

raised graphics laminated to rigid vinyl backing sheet34
to produce composite sheet.35

36
1. Composite-Sheet Thickness: Manufacturer’s37

standard for size of sign.38
39

(c) Color(s): Match Architect’s sample.40
41

(d) Sign-Panel Perimeter: Finish edges smooth.42
43

(e) Edge Condition: As indicated on Drawings.44
45
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(f) Corner Condition in Elevation: As indicated on46
Drawings.47

48
(g) Mounting: Manufacturer’s standard method for49

substrates indicated.50
51

(h) Text and Typeface: Accessible raised characters and52
Braille typeface as selected by Architect from53
manufacturer’s full range and variable content as54
scheduled. Finish raised characters to contrast with55
background color, and finish Braille to match56
background color.57

58
(C) Sign Materials59

60
(1) Extruded Vinyl: Vinyl shall be extruded from chemical61

and stain resistant polyvinyl chloride.62
63

(2) Paints and Coatings for Sheet Materials: Inks, dyes, and64
paints that are recommended by manufacturer for65
optimum adherence to surface and are UV and water66
resistant for colors and exposure indicated.67

68
(D) Accessories69

70
(1) Fasteners and Anchors: Manufacturer’s standard as71

required for secure anchorage of signs, noncorrosive and72
compatible with each material joined, and complying with the73
following:74

75
(2) Use concealed fasteners and anchors unless indicated to be76

exposed.77
78

(3) For exterior exposure, furnish nonferrous-metal, stainless-79
steel or hot-dip galvanized devices unless otherwise80
indicated.81

82
(4) Exposed Metal-Fasteners Components, General:83

84
(a) Fabricated from same basic metal and finish of fastened85

sign unless otherwise indicated.86
87

(b) Fastener Heads: Use flathead or oval countersunk88
screws and bolts with tamper-resistant Allen-head,89
spanner-head or one-way-head slots unless otherwise90
indicated.91
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92
(5) Sign Mounting Fasteners:93

94
(a) Concealed Studs: Concealed (blind), threaded studs95

welded or brazed to back of sign material or screwed into96
back of sign assembly unless otherwise indicated.97

(b) Through Fasteners: Exposed metal fasteners matching98
sign finish, with type of head indicated, and installed in99
predrilled holes.100

101
(E) Adhesive. As recommended by sign manufacturer.102

103
(F) Two-Face Tape. Manufacturer’s standard high-bond, foam-104

core tape, 0.045 inch thick, with adhesive on both sides.105
106

(G) Fabrication.107
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(1) General: Provide manufacturer’s standard sign assemblies108
according to requirements indicated.109

110
(2) Preassemble signs and assemblies in the shop to greatest111

extent possible. Disassemble signs and assemblies only as112
necessary for shipping and handling limitations. Clearly113
mark units for reassembly and installation; apply markings in114
locations concealed from view after final assembly.115

116
(3) Mill joints to a tight, hairline fit. Form assemblies and joints117

exposed to weather to resist water penetration and retention.118
119

(4) Conceal connections if possible; otherwise, locate120
connections where they are inconspicuous.121

122
(5) Provide rabbets, lugs, and tabs necessary to assemble123

components and to attach to existing work. Drill and tap for124
required fasteners. Use concealed fasteners where125
possible; use exposed fasteners that match sign finish.126

127
(6) Subsurface-Applied Graphics: Apply graphics to back face128

of clear face-sheet material to produce precisely formed129
image. Image shall be free of rough edges.130

131
(7) Subsurface-Etched Graphics: Reverse etch back face of132

clear face-sheet material. Fill resulting copy with133
manufacturer’s standard enamel. Apply opaque134
manufacturer’s standard background color coating over135
enamel-filled copy.136

137
(8) Signs with Changeable Message Capability: Fabricate signs138

to allow insertion of changeable messages as follows:139
140

(a) For snap-in changeable inserts beneath removable face141
sheet, furnish one suction or other device to assist in142
removing face sheet. Furnish initial changeable insert.143

144
(b) For slide-in changeable inserts, fabricate slot without145

burrs or constrictions that inhibit function. Furnish initial146
changeable insert.147

148
(c) For frame to hold changeable sign panel, fabricate frame149

without burrs or constrictions that inhibit function.150
Furnish initial sign panel.151

152
(H) General Finish Requirements153
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(1) Protect mechanical finishes on exposed surfaces from154
damage by applying a strippable, temporary protective155
coating before shipping.156

157
(2) Appearance of Finished Work: Noticeable variations in158

same piece are not acceptable. Variations in appearance of159
adjoining components are acceptable if they are within the160
range of approved Samples and are assembled or installed161
to minimize contrast.162

163
(I) Aluminum Finishes164

165
(1) Clear Anodic Finish: AAMA 611, Class II, 0.010 mm or166

thicker.167
168

(2) Color Anodic Finish: AAMA 611, Class II, 0.010 mm or169
thicker.170

171
(3) Baked-Enamel or Powder-Coat Finish: AAMA 2603172

except with a minimum dry film thickness of 1.5 mils.173
Comply with coating manufacturer’s written instructions for174
cleaning, conversion coating, and applying and baking finish.175

176
177

686.02 Construction178
179

(A) Submittals.180
181

(1) Product Data.182
183

(2) Shop Drawings: For room identification signage to184
Include:185

186
(a) Fabrication and installation details and attachments187

188
(b) Show sign mounting heights, locations of189

supplementary supports to be provided by other190
installers, and accessories191

192
(c) Show message list, typestyles, graphic elements,193

including raised characters and Braille, and layout for194
each sign at least half size.195

196
(3) Samples. For each type of sign assembly showing all197

components and with the required finish(es), in manufacturer’s198
standard size unless otherwise indicated and as follows:199



(HWY-L01-22)
686-6a 8/9/23

200
(a) Room-Identification Signs: Full-size Sample.201

202
(b) Variable Component Materials: Full-size Sample of each203

base material, character (letter, number, and graphic204
element) in each exposed color and finish not included in205
Samples above.206

207
(c) Exposed Accessories: Full-size Sample of each accessory208

type.209
210

(d) Full-size Samples, if approved, will be returned to211
Contractor for use in Project.212

213
(4) Product Schedule. For room-identification signs. Use same214

designations indicated on Drawings or specified.215
216

(5) Informational Submittals.217
218

(b) Qualification Data: For manufacturer.219
220

(c) Sample Warranty: For special warranty221
222

(6) Closeout Submittals. Maintenance data. For signs to223
include in maintenance manual224

225
(7) Quality Assurance. Installer Qualifications: Manufacturer226

of products.227
228

(8) Field Conditions Field Measurements: Verify locations of229
anchorage devices and electrical service embedded in230
permanent construction by other installers by field231
measurements before fabrication, and indicate232
measurements on Shop Drawings.233

234
(9) Warranty. Special Warranty: Manufacturer agrees to repair235

or replace components of signs that fail in materials or236
workmanship within specified warranty period. Failures237
include, but are not limited to, the following:238

239
(b) Deterioration of finishes beyond normal weathering.240

241
(c) Deterioration of embedded graphic image.242

243
(d) Separation or delamination of sheet materials and244

components.245
246
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(e) Warranty Period: Five years shall commence from the247
project acceptance date248

249
Installation250

251
(A) General: Install signs using mounting methods indicated and252
according to manufacturer’s written instructions.253

(1) Install signs level, plumb, true to line, and at locations and254
heights indicated, with sign surfaces free of distortion and255
other defects in appearance.256

(2) Install signs so they do not protrude or obstruct according to257
the accessibility standard.258

(3) Before installation, verify that sign surfaces are clean and259
free of materials or debris that would impair installation.260

261
(B) Accessibility: Install signs in locations on walls as indicated on262
Drawings and according to the accessibility standard.263

264
(C) Mounting Methods:265

266
267

(1) Concealed Studs: Using a template, drill holes in substrate268
aligning with studs on back of sign. Remove loose debris269
from hole and substrate surface.270

271
(2) Masonry Substrates: Fill holes with adhesive. Leave recess272

space in hole for displaced adhesive. Place sign in position273
and push until flush to surface, embedding studs in holes.274

275
(3) Temporarily support sign in position until adhesive fully sets.276

277
(4) Thin or Hollow Surfaces: Place sign in position and flush to278

surface, install washers and nuts on studs projecting through279
opposite side of surface, and tighten.280

281
(5) Through Fasteners: Drill holes in substrate using predrilled282

holes in sign as template. Countersink holes in sign if283
required. Place sign in position and flush to surface. Install284
through fasteners and tighten.285

286
(6) Adhesive: Clean bond-breading materials from substrate287

surface and remove loose debris. Apply linear beads or288
spots of adhesive symmetrically to back of sign and of289
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suitable quantity to support weight of sign after cure without290
slippage. Keep adhesive away from edges to prevent291
adhesive extrusion as sign is applied and to prevent visibility292
or cured adhesive at sign edges. Place sign in position, and293
push to engage adhesive. Temporarily support sign in294
position until adhesive fully sets.295

296
(7) Two-Face Type: Clean bond-breaking materials from297

substrate surface and remove loose debris. Apply tape298
strips symmetrically to back of sign and of suitable quantity299
to support weight of sign without slippage. Keep strips away300
from edges to prevent visibility at sign edges. Place sign in301
position, and push to engage tape adhesive.302

303
Adjusting and Cleaning304

305
(A) Remove and replace damaged or deformed signs and signs that do306

not comply with specified requirements. Replace signs with damaged307
or deteriorated finishes or components that cannot be successfully308
repaired by finish touchup or similar minor repair procedures.309

310
(B) Remove temporary protective coverings and strippable films as signs311

are installed.312
313

(C) On completion of installation, clean exposed surfaces of signs314
according to manufacturer’s written instructions, and touch up minor315
nicks and abrasions in finish. Maintain signs in a clean condition316
during construction and protect from damage until acceptance by317
Owner.318

686.04 Measurement. The Engineer will measure signage in Lump Sum in319
accordance with the contract documents.320

321
322

668866..0055 PPaayymmeenntt.. TThhee EEnnggiinneeeerr wwiillll ppaayy ffoorr tthhee aacccceepptteedd ppaayy iitteemmss323
lliisstteedd bbeellooww aatt tthhee ccoonnttrraacctt lluummpp ssuumm pprriiccee,, aass sshhoowwnn iinn tthhee pprrooppoossaall sscchheedduullee..324
PPaayymmeenntt wwiillll bbee ffuullll ccoommppeennssaattiioonn ffoorr tthhee wwoorrkk pprreessccrriibbeedd iinn tthhiiss sseeccttiioonn aanndd tthhee325
ccoonnttrraacctt ddooccuummeennttss..326

327
TThhee EEnnggiinneeeerr wwiillll ppaayy ffoorr eeaacchh ooff tthhee ffoolllloowwiinngg ppaayy iitteemmss wwhheenn iinncclluuddeedd iinn328

tthhee pprrooppoossaall sscchheedduullee::329
330

PPaayy IItteemm PPaayy UUnniitt331
332

SSiiggnnaaggee LLuummpp SSuumm””333
334
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335
336
337

END OF SECTION 686338
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SECTION 699 – MOBILIZATION1
2

Make the following amendments to said Section:3
4

(I) Amend 699.03 Applicability by revising from lines 21 to 24 to read as5
follows:6

7
“699.03 Applicability. Maximum bid allowed for this item is an amount not to8
exceed 6 percent of the sum of all items excluding the bid price of this item.”9

10
(II) Amend 699.05 Payment by revising from lines 44 to 47 to read as follows:11

12
“Mobilization (Not to exceed 6 percent of the sum of all items13
excluding the bid price of this item) Lump Sum”14

15
16
17
18
19

END OF SECTION 69920
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PROPOSAL TO THE

STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION

PROJECT: MATERIALS TESTING LAB FACILITY RENOVATION

PROJECT NO.: HWY-L01-22

COMPLETION TIME: 200 Working days from the date indicated in the 
Start Work Date from the Department.

DESIGN PROJECT MANAGER:

NAME: Mung Fa Chung
ADDRESS: 2530 Likelike Highway

Honolulu 96819
PHONE NO.: 808 832-3405 x 105
EMAIL: mungfa.chung@hawaii.gov
FAX NO.: 808 832-3407

ELECTRONIC SUBMITTAL: Bidders shall submit and upload the complete
proposal to HIePRO prior to the bid opening 
date and time. Any additional support 
documents explicitly designated as 
confidential and/or proprietary shall be 
uploaded as a separate file to HIePRO. 
Bidders shall refer to SPECIAL PROVISIONS 
102.09 Delivery of Proposal for complete 
details. FAILURE TO UPLOAD THE 
COMPLETE PROPOSAL TO HIePRO SHALL 
BE GROUNDS FOR REJECTION OF THE BID.
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Director of Transportation
869 Punchbowl Street
Honolulu, Hawaii 96813

Dear Sir:

The undersigned bidder declares the following:

1. It has not, either directly or indirectly, entered into any agreement, participated
in any collusion, or otherwise taken any action in restraint of free competitive
bidding in connection with this proposal.

2. It has not been assisted or represented on this matter by any individual who
has, in a State capacity, been involved in the subject matter of this contract
within the past two years.

3. It has not and will not, either directly or indirectly offered or given a gratuity
(i.e.. an entertainment or gift) to any State or County employee to obtain a
contract or favorable treatment under a contract.

The undersigned bidder further agrees to the following:

1. If this proposal is accepted, it shall execute a contract with the Department to
provide all necessary labor, machinery, tools, equipment, apparatus and any
other means of construction, to do all the work and to furnish all the materials
specified in the contract in the manner and within the time therein prescribed in
the contract, and that it shall accept in full payment therefore the sum of the
unit and/or lump sum prices as set forth in the attached proposal schedule for
the actual quantities of work performed and materials furnished and furnish
satisfactory security in accordance with Section 103D-324, Hawaii Revised
Statutes, within 10 days after the award of the contract or within such time as
the Director of Transportation may allow after the undersigned has received the
contract documents for execution, and is fully aware that non-compliance with
the aforementioned terms will result in the forfeiture of the full amount of the
bid guarantee required under Section 103D-323, Hawaii Revised Statutes.

2. That the quantities given in the attached proposal schedule are approximate
only and are intended principally to serve as a guide in determining and
comparing the bids.

3. That the Department does not either expressly or by implication, agree that the
actual amount of work will correspond therewith, but reserves the right to
increase or decrease the amount of any class or portion of the work, or to omit
portions of the work, as may be deemed necessary or advisable by the Director
of Transportation, and that all increased or decreased quantities of work shall
be performed at the unit prices set forth in the attached proposal schedule
except as provided for in the specifications.
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4. In case of a discrepancy between unit prices and the totals in said Proposal
Schedule, the unit prices shall prevail.

5. Agrees to begin work within 10 working days after the date of notification to
commence with the work, which date is in the notice to proceed, and shall finish
the entire project within the time prescribed.

6. The Director of Transportation reserves the right to reject any or all bids and to
waive any defects when in the Director’s opinion such rejections or waiver will
be for the best interest of the public.

The bidder acknowledges receipt of and certifies that it has completely examined the
following listed items: Hawaii Standard Specifications for Road and Bridge Construction,
2005, the Notice to Bidders, the Special Provisions, the Technical Provisions, the
Proposal, the Contract and Bond Forms, and the Project Plans.

In accordance with Section 103D-323, Hawaii Revised Statutes, this proposal is
accompanied with a bid security in the amount of 5% of the total amount bid, in the form
checked below. (Check applicable bid security submitted with bid.)

Surety Bid Bond (Use standard form),

Cash,

Cashier’s Check,

Certified Check, or

(Fill in other acceptable security.)
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The undersigned bidder acknowledges receipt of any addendum issued by the
Department by recording in the space below the date of receipt.

Addendum No. 1 Addendum No. 3

Addendum No. 2 Addendum No. 4

In accordance with Section 103D-302, Hawaii Revised Statutes, the undersigned as
bidder has listed the name of each person or firm, who will be engaged by the bidder on
the project as Joint Contractor or Subcontractor and the nature of work to be done by
each. It is understood that failure to comply with the aforementioned requirements may
be cause for rejection of the bid submitted.

Name of Subcontractor Nature and Scope of Work

1.

2.

3.

4.

5.

6.

7.

8.

9.

Name of Joint contractor Nature and Scope of Work

1.

2.

3.

("None" or if left blank indicates no Subcontractor or Joint Contractor; if more space
is needed, attach additional sheets.)
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The undersigned hereby certifies that the bid prices contained in the attached
proposal schedule have been carefully checked and are submitted as correct and final.

This declaration is made with the understanding that the undersigned is subject to the
penalty of perjury under the laws of the United States and is in violation of the Hawaii Penal
Code, Section 710-1063, unsworn falsification to authorities, of the Hawaii Revised Statutes,
for knowingly rendering a false declaration.

Bidder

By
Authorized Signature

Title

Business Address

Email Address

Date

Contact Person (If different from above.)

Phone Number and Email Address

NOTE:

If bidder is a CORPORATION, the legal name of the corporation shall be set forth above, the
corporate seal affixed, together with the signature(s) of the officer(s) authorized to sign contracts for the
corporation. Please attach to this page current (not more than six months old) evidence of the authority of
the officer(s) to sign for the corporation.

If bidder is a PARTNERSHIP, the true name of the partnership shall be set forth above, with the
signature(s) of the general partner(s). Please attach to this page current (not more than six months old)
evidence of the authority of the partner authorized to sign for the partnership.

If bidder is an INDIVIDUAL, the bidder's signature shall be placed above.

If signature is by an agent, other than an officer of a corporation or a partner of a partnership, a
POWER OF ATTORNEY must be on file with the Department before opening bids or submitted with the
bid. Otherwise, the Department may reject the bid as irregular and unauthorized.
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PREFERENCES 
 
Bidders agree that preferences shall be taken into consideration to determine the low bidder in 
accordance with said Sections and the rules promulgated, however, the award of contract will be in 
the amount of the bid offered exclusive of any preferences. 
 
A. HAWAII PRODUCTS PREFERENCE   
 
 In accordance with ACT 174, SLH 2022, effective June 27, 2022, Hawaii Products 
Preference shall not apply to solicitations for public works construction. Therefore, the Hawaii 
Products Preference shall not apply to this project. 
 
 
B. APPRENTICESHIP PROGRAMS PREFERENCE 
 
 In accordance with ACT 17, SLH 2009 – Apprenticeship Program, a 5% bid adjustment for 
bidders that are parties to apprenticeship agreements pursuant to Hawaii Revised Statutes (HRS) 
Section 103-55.6 may be applied to the bidder's price for evaluation purposes. 
 
 Any bidder seeking this preference must be a party to an apprenticeship agreement registered 
with the Department of Labor and Industrial Relations at the time the offer is made for each 
apprenticeable trade the bidder will employ to construct the public works projects for which the offer 
is being made. 
 
 The bidder is responsible for complying with all submission requirements for registration of 
its apprenticeship program before requesting the preference. 
 
(    ) Yes, I wish to be considered for the Apprenticeship Programs Preference. I have 
included Certification Form(s) 1 with my bid. 

 
 

C.  RECYCLED PRODUCT PREFERENCE 
 

Recycled product preference shall not apply to this proposal. 
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PROPOSAL SCHEDULE – BASE BID
ITEM NO. ITEM APPROX.

QUANTITY
UNIT UNIT PRICE AMOUNT

201.0100
BASE BID
Clearing and Grubbing

3,100 S.F. $_________ $__________

202.0300 Removal of Wheelstops 4 Each $_________ $__________

209.0100 Installation, Maintenance, Monitoring and Removal of BMP L.S. L.S. L.S. $__________

209.0200 Additional Water Pollution, Dust and Erosion Control L.S. L.S. $_________ $__________

304.0100 Aggregate Base Course 2 C.Y. L.S. $__________

401.0100 HMA Pavement, Mix No. IV 106 Ton $_________ $__________

404.0100 Slurry Seal, Type I L.S. L.S. L.S. $__________

415.0100 Cold Planing L.S. L.S. L.S. $__________

503.0300 Concrete Wheelstop 2 Each $_________ $__________

601.0100

608.0100

609.0100

Concrete Stair and Handrail

Existing Conditions –Asbestos/Lead/Hazardous Material
Survey

Removal and Disposal of Asbestos Containing Material
(ACM)

L.S.

L.S.

L.S.

L.S.

L.S.

L.S.

$__________

$__________

612.0100 Grouted Rubble Paving L.S. L.S. L.S. $__________
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PROPOSAL SCHEDULE – BASE BID
ITEM NO. ITEM APPROX.

QUANTITY
UNIT UNIT PRICE AMOUNT

615.0100 Demolition of Existing Ceilings and Grids 8232 SF $_________ $__________

615.0200 Demolition of Existing “Baldwin” 1 Each $_________ $__________

615.0300 Demolition of Existing Doors 9 Each $_________ $__________

615.0400 Demolition of Existing Gutters 330 L.F. $_________ $__________

615.0700 Demolition of Existing Roofing down to roof deck 11000 S.F. $_________ $__________

615.0800 Demolition of Roof Flashing/Counterflashing down to
substrate

510 L.F. $_________ $__________

618.0100 Metal Fabrication L.S. L.S. L.S. $__________

621.0100 Wood Treatment L.S. L.S. L.S. $__________

626.0100 Adjust sewer clean-out to finish grade L.S. L.S. L.S. $__________

629.0100 4-inch Pavement Striping (Thermoplastic Extrusion) 2000 L.F. $_________ $__________

629.0200 ISA Pavement Symbol (Thermoplastic Extrusion) 2 Each $_________ $__________

631.0100 Accessible Aisle Sign 2 Each $_________ $__________

631.0200 Van Accessible and Accessible Stall Sign 2 Each $_________ $__________

631.0300 Sign Post 2 Each $_________ $__________
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PROPOSAL SCHEDULE – BASE BID
ITEM NO. ITEM APPROX.

QUANTITY
UNIT UNIT PRICE AMOUNT

634.0100 Portland Cement Concrete Sidewalk 11 S.Y. $_________ $__________

652.0100 Rough Carpentry L.S. L.S. L.S. $__________

657.0100 Fire Stop L.S. L.S. L.S. $__________

658.0100 Thermoplastic Polyolefin Roofing 11,000 S.F. $_________ $__________

658.0200 Cover Board, ½” thick 10,550 S.F. $_________ $__________

658.0300 Vapor Barrier 11,000 S.F. $_________ $__________

658.0400 Rigid Insulation 10,500 S.F. $_________ $__________

658.0500

660.0100

660.0200

660.0300

660.0400

VTR Flashing, 2”

General Mechanical - Pre-Tab Air Systems

General Mechanical –HVAC Start-up and Testing

General Mechanical –TAB Air & Water Systems

General Mechanical –Certifications As-Builts O&M

9

1

1

1

1

Each

L.S.

L.S.

L.S.

L.S.

$_________

$_________

$_________

$_________

$_________

$__________

$__________

$__________

$__________

$__________

661.0100 Sheet Metal Flashing and Trim 330 L.F. $_________ $__________

661.0200 Fascia 330 L.F. $_________ $__________
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PROPOSAL SCHEDULE – BASE BID
ITEM NO. ITEM APPROX.

QUANTITY
UNIT UNIT PRICE AMOUNT

661.0300

662.0100

662.0200

662.0300

662.0400

662.0500

668.0100

668.0200

668.0300

668.0400

668.0500

664.0100

664.0200

Gutters

Removal –Insulation of Mechanical Systems –Pipe
Insulation

Removal –Insulation of Mechanical Systems –Ductwork
Insulation

Pipe Insulation

Ductwork Insulation

Mobilization & Clean-Up

Removal Automatic Wet Pipe Sprinkler –Heads

Removal Automatic Wet Pipe Sprinkler –Piping

Automatic Wet Pipe Sprinkler –Heads

Automatic Wet Pipe Sprinkler –Pre-Action Systems

Piping

Removal of Plumbing –Plumbing Fixtures

Removal of Plumbing –Roof Vents

330

40

40

40

260

1

146

300

146

1

420

8

9

L.F.

L.F.

L.F.

L.F.

S.F.

Each

Each

L.F.

Each

Each

L.F.

Each

Each

$_________

$_________

$_________

$_________

$_________

$_________

$_________

$_________

$_________

$_________

$_________

$_________

$_________

$__________

$__________

$__________

$__________

$__________

$__________

$__________

$__________

$__________

$__________

$__________

$__________

$__________
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PROPOSAL SCHEDULE – BASE BID
ITEM NO. ITEM APPROX.

QUANTITY
UNIT UNIT PRICE AMOUNT

664.0300

664.0400

664.0500

664.0600

664.0700

664.0800

664.0900

664.1000

664.1100

665.0100

665.0200

665.0300

666.0100

666.0200

Plumbing –EWC Dual Height w/ Bottle Filler

Plumbing –Eye/Face Wash

Plumbing –Cup Sinks Fitting, Acid Resistant

Waste & Vent Piping –Polypropylene Piping

Waste & Vent Piping –Cast-Iron No-Hub

Waste & Vent Piping –Roof Vent

Waste & Vent Piping –Water Piping

Waste & Vent Piping –Gas Piping

Waste & Vent Piping –Mobilization & Clean-Up

Removal –CHW Piping

CHW Piping

Mobilization & Clean-Up

Removal Air Conditioning and Ventilation –FCU

Removal Air Conditioning and Ventilation –Air Device
Removal

2

2

4

240

180

9

180

80

1

40

40

1

1

9

Each

Each

Each

L.F.

L.F.

Each

L.F.

L.F.

L.S.

L.F.

L.F.

L.S.

Each

Each

$_________

$_________

$_________

$_________

$_________

$_________

$_________

$_________

$_________

$_________

$_________

$_________

$_________

$_________

$__________

$__________

$__________

$__________

$__________

$__________

$__________

$__________

$__________

$__________

$__________

$__________

$__________

$__________
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PROPOSAL SCHEDULE – BASE BID
ITEM NO. ITEM APPROX.

QUANTITY
UNIT UNIT PRICE AMOUNT

666.0300

666.0400

666.0500

666.0600

666.0700

666.0800

666.0900

666.1000

666.1100

666.1200

666.1300

666.1400

Removal Air Conditioning and Ventilation –Roof Caps

Removal Air Conditioning and Ventilation –Fume Hood
Exhaust Fan

Removal Air Conditioning and Ventilation –Exhaust Fan

Air Conditioning and Ventilation –Air Device Reinstall

Air Conditioning and Ventilation –Roof Caps (OA)

Air Conditioning and Ventilation –4-Foot Fume Hood &
Cabinet

Air Conditioning and Ventilation –FRP Fume Hood
Exhaust Fan

Air Conditioning and Ventilation –Exhaust Fan Reinstall

Air Conditioning and Ventilation –FCU-CHW

Air Conditioning and Ventilation –Condensate Drain
Piping

Air Conditioning and Ventilation –Ductwork S.S. Fume

Air Conditioning and Ventilation –Ductwork Galvanized

15

4

9

2

15

4

4

4

1

40

800

2,400

Each

Each

Each

Each

Each

Each

Each

Each

Each

L.F.

LB

LB

$_________

$_________

$_________

$_________

$_________

$_________

$_________

$_________

$_________

$_________

$_________

$_________

$__________

$__________

$__________

$__________

$__________

$__________

$__________

$__________

$__________

$__________

$__________

$__________
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PROPOSAL SCHEDULE – BASE BID
ITEM NO. ITEM APPROX.

QUANTITY
UNIT UNIT PRICE AMOUNT

666.1500

666.1600

667.0100

667.0200

667.0300

667.0400

667.0500

667.0600

667.0700

667.0800

667.0900

669.0100

669.0200

670.0100

Air Conditioning and Ventilation –Duct Insulation

Mobilization and Clean-Up

Removal –Controls –FCU-CHW

Removal –Controls –Exhaust Fan

Removal –Controls –Fume Hood Exhaust Fan

Removal –Controls –Chiller

Removal –Controls –CHW Pump

Controls –FCU-CHW

Controls –Reconnect Exhaust Fan

Controls –Fume Hood Exhaust Fan

Mobilization & Clean-Up

FRP Doors - Double

FRP Doors –Single

Demolition Existing Lighting

1,200

1

1

11

4

2

4

1

11

4

1

1

8

L.S.

S.F.

L.S.

Each

Each

Each

Each

Each

Each

Each

Each

L.S.

Each

Each

L.S.

$_________

$_________

$_________

$_________

$_________

$_________

$_________

$_________

$_________

$_________

$_________

$_________

$_________

L.S.

$__________

$__________

$__________

$__________

$__________

$__________

$__________

$__________

$__________

$__________

$__________

$__________

$__________

$__________
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PROPOSAL SCHEDULE – BASE BID
ITEM NO. ITEM APPROX.

QUANTITY
UNIT UNIT PRICE AMOUNT

670.0200

672.0100

673.0100

673.0200

676.0100

Electrical System Upgrade

Finish Hardware

Photovoltaic System

Lighting

Gypsum Board Ceiling

L.S.

L.S.

L.S.

L.S.

146

L.S.

L.S.

L.S.

L.S.

S.F.

L.S.

L.S.

L.S.

L.S.

$_________

$__________

$__________

$__________

$__________

$__________

678.0100

681.0100

686.0100

Acoustical Tile Ceiling

Painting

Signage

8,900

8,000

L.S.

S.F.

S.F.

L.S.

$_________

$_________

$_________

$__________

$__________

$__________

699.0100 Mobilization (Not to exceed 6% of the sum of all items
Excluding the bid price of this item.)

L.S. L.S. L.S. $__________

a. TOTAL - BASE BID................................................................................................. $__________
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PROPOSAL SCHEDULE – BID ADDITIVE ALTERNATE NO.1
ITEM NO. ITEM APPROX.

QUANTITY
UNIT UNIT PRICE AMOUNT

660.0100
BID ADDITIVE ALTERNATE 1 –AIR CONDITIONING
General Mechanical Requirements - Pre-TAB Air Systems 1 L.S. $_________ $__________

660.0200 General Mechanical Requirements -HVAC Start-Up and
Testing

1 L.S. $_________ $__________

660.0300 General Mechanical Requirements - TAB Air & Water
Systems

1 L.S. $_________ $__________

660.0400 General Mechanical Requirements -
Certifications As-Builts O&M

1 L.S. $_________ $__________

662.0100 Insulation of Mech Systems-Demolition - Pipe Insulation 420 L.F. $_________ $__________

662.0200 Insulation of Mech Systems-Demolition - Ductwork
Insulation

3,400 S.F. $_________ $__________

662.0300 Insulation of Mech Systems-New - Pipe Insulation 420 L.F. $_________ $__________

662.0400 Insulation of Mech Systems-New - Ductwork Insulation 3,400 S.F. $_________ $__________

662.0500 Mobilization & Clean-Up 1 L.S. $_________ $__________

664.0100 Plumbing - Demolition - Heater Flue 1 Each $_________ $__________

664.0200 Plumbing - Demolition - Roof Vents 6 Each $_________ $__________

664.0300 Plumbing - New - Roof Vents 6 Each $_________ $__________
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PROPOSAL SCHEDULE – BID ADDITIVE ALTERNATE NO.1
ITEM NO. ITEM APPROX.

QUANTITY
UNIT UNIT PRICE AMOUNT

665.0100 Chilled Water Piping & Accessories - Demolition - CHW
Pump

4 Each $_________ $__________

665.0200 Chilled Water Piping & Accessories - Demolition - CHW
Pipe

40 Each $_________ $__________

665.0300 Chilled Water Piping & Accessories - New - CHW Pump 4 Each $_________ $__________

665.0400 Chilled Water Piping & Accessories - New - CHW Piping 260 L.F. $_________ $__________

665.0500 Mobilization & Clean-Up 1 L.S. $_________ $__________

666.0100 Air Conditioning and Ventilation-Demolition-FCU 9 Each $_________ $__________

666.0200 Air Conditioning and Ventilation-Demolition-Air Device
Reinstall

141 Each $_________ $__________

666.0300 Air Conditioning and Ventilation-New-Desiccant
Dehumdifier

2 Each $_________ $__________
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PROPOSAL SCHEDULE – BID ADDITIVE ALTERNATE NO.1
ITEM NO. ITEM APPROX.

QUANTITY
UNIT UNIT PRICE AMOUNT

666.0400 Air Conditioning and Ventilation-New
Dehumidifier Support DH

2 Each $_________ $__________

666.0500 Air Conditioning and Ventilation-New-FCU (DX Split
System) Cassette (1.0 Ton) - IT Room

1 Each $_________ $__________

666.0600 Air Conditioning and Ventilation-New-FCU (DX Split
System) High Wall (1.0 Ton) - Office Room

1 Each $_________ $__________

666.0700 ACCU (DX Split System) - 1.0 ton systems - IT ROOM 1 Each $_________ $__________

666.0800 ACCU (DX Split System) - 1.0 ton systems - Office Room 1 Each $_________ $__________

666.0900 ACCU (DX Split System) - Refrigerant Piping 320 L.F. $_________ $__________

666.1000 ACCU (DX Split System) - Refrigerant Pipe Insulation 320 L.F. $_________ $__________

666.1100 ACCU (DX Split System) - Wall Support ACCU 2 Each $_________ $__________

666.1200 ACCU (DX Split System) - Condensate Drain Piping 180 L.F. $_________ $__________

666.1300 ACCU (DX Split System) - Air Device Reinstall 140 Each $_________ $__________

666.1400 ACCU (DX Split System) - FCU-CHW 9 Each $_________ $__________

666.1500 ACCU (DX Split System) - Ductwork S.S. Fume 800 LB $_________ $__________
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PROPOSAL SCHEDULE – BID ADDITIVE ALTERNATE NO.1
ITEM NO. ITEM APPROX.

QUANTITY
UNIT UNIT PRICE AMOUNT

666.1600 ACCU (DX Split System) - Ductwork Galvanized 2000 LB $_________ $__________

666.1700 ACCU (DX Split System) - Duct Insulation 1 L.S. $_________ $__________

666.1800 Mobilization & Clean-Up 1 L.S. $_________ $__________

667.0100 Controls - Demolition - FCU-CHW 26 Each $_________ $__________

667.0200 Controls - Demolition - Disconnect Exhaust Fan 8 Each $_________ $__________

667.0300 Controls - Demolition - Fume Hood Exhaust Fan 4 Each $_________ $__________

667.0400 Controls - Demolition - Chiller 2 Each $_________ $__________

667.0500 Controls - Demolition - CHW Pump 2 Each $_________ $__________

667.0600 Controls - New - FCU-CHW 26 Each $_________ $__________

667.0700 Reconnect Exhaust Fan 8 Each $_________ $__________

667.0800 Controls - New - Fume Hood Exhaust Fan 4 Each $_________ $__________

667.0900 Controls - New - Chiller 2 Each $_________ $__________

667.1000 Controls - New - CHW Pump 4 Each $_________ $__________
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PROPOSAL SCHEDULE – BID ADDITIVE ALTERNATE NO.1
ITEM NO. ITEM APPROX.

QUANTITY
UNIT UNIT PRICE AMOUNT

667.1100 Controls - New - Building AC Controller 1 L.S. $_________ $__________

667.1200 Mobilization & Clean-Up 1 L.S. $_________ $__________

b. TOTAL - BID ADDITIVE ALTERNATE NO.1.............................................................................................................$__________
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BID SUMMARY
ITEM NO. Amount

TOTAL - BASE BID
$________________

TOTAL - BID ADDITIVE ALTERNATE NO.1
$________________

TOTAL AMOUNT FOR COMPARISON OF BIDS $________________

P RO P O SA L SC H ED UL E N O TES:

1. B id s shallinclu d e allFed eral,State,C ou nty and otherapplicable taxes and fees.

2. The TO TA L A M O UN T FO R C O M P A RISO N O F B ID S shallbe u sed to d etermine the lowestresponsible bid d er.

3. B id d ers shallcomplete allu nitprices and amou nts.Failu re to d o so shallbe grou nd s forrejection of bid .

4. If ad iscrepancy occu rs between u nitbid price and the bid price,the u nitbid price shallgovern.

5. B idders shallsu bmitand u pload the complete proposalto H IeP RO priorto the bid openingdate and time.P roposals received after
said du e date and time shallnotbe considered.A nyadditionalsu pportdocu ments explicitlydesignated as confidentialand/or
proprietaryshallbe u ploaded as aseparate file to H IeP RO .B idders shallnotinclu de confidentialand/orproprietarydocu ments
withthe proposal.The record of eachbidderand respective bid shallbe open to pu blic inspection.O riginal(wetink,hard copy)



HWY-L01-22 
5/21/2024 
P-21

proposald ocu ments are notrequ ired to be su bmitted .C ontractaward shallbe based on evalu ation of proposals su bmitted and
u ploaded to H IeP RO .
FA IL URE TO UP L O A D TH E C O M P L E TE P RO P O S A L TO H IeP RO S H A L L B E GRO UN D S FO R RE JE C TIO N O F TH E B ID .
If there is aconflictbetween the specification d ocu mentand the H IeP RO solicitation,the specifications shallgovern and control,u nless
otherwise specified .

6. P riorto openingbid s,the State willannou nce the projectcontrolbu d get.A llbid s willbe evalu ated on the basis of the same alternate item.

7 . The TO TA L -A D D ITIV E A L TERN A TE N O .1 is ad d ed to the TO TA L –B A SE B ID price.This su m is compared to the projectcontrol
bu d get,and mu stbe within the projectcontrolbu d get.

8 . The bid d erwiththe lowestaggregate amou nt,within the projectcontrolbu d get,forthe TO TA L -B A SE B ID plu s TO TA L -A D D ITIV E
A L TERN A TE is the lowestresponsible bid d er.

9. Shou ld the TO TA L B A SE B ID price exceed the projectcontrolbu d get,the State reserves the rightto negotiate withthe lowestresponsible
bid d eras permitted u nd erSection 103D -302,H awaiiRevised Statu tes,to fu rtherred u ce the scope of workand award acontractthereafter.
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PROPOSAL SCHEDULE1

2

The bidder is directed to Subsection 105.16 –Subcontracts.3

4

The bidder's attention is directed to Sections 696 - Field Office and Project5

Site Laboratory and 699 - Mobilization for the limitation of the amount bidders are6

allowed to bid.7

8

If the bid price for any proposal item having a maximum allowable bid9

indicated therefore in any of the contract documents is in excess of such a10

maximum amount, the bid price for such proposal item shall be adjusted to reflect11

the limitation thereon. The comparison of bids to determine the successful12

bidder and the amount of contract to be awarded shall be determined after such13

adjustments are made, and such adjustments shall be binding upon the bidder.14

15

The bidder is directed to Section 717 –Cullet and Cullet-Made Materials16

regarding recycling of waste glass.17

18

19
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CONTRACT 

THIS AGREEMENT, made this day of                                                   , by and between 

the STATE OF HAWAII, by its Director of Transportation, hereinafter referred to as “STATE”, 

and «CONTRACTOR», «STATE_OF_INCORPORATON», whose business/post office address 

is «ADDRESS», hereinafter referred to as CONTRACTOR”; 

WITNESSETH:  That for and in consideration of the payments hereinafter mentioned, the 

CONTRACTOR hereby covenants and agrees with the STATE to complete in place, furnish and pay 

for all labor and materials necessary for “«PROJECT_NAME_AND_NO»”, or such a part thereof as 

shall be required by the STATE, the total amount of which labor, material and construction shall be 

computed at the unit and/or lump sum prices set forth in the attached proposal schedule and shall be 

the sum of «BASIC»----DOLLARS ($«BASIC_NUMERIC») as follows:

TOTAL AMOUNT FOR COMPARISON OF BIDS…………………$«BASIC_NUMERIC» 
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which sum shall be provided from State funds, all in accordance with the specifications, the 

special provisions, if any, the notice to bidders, the instructions to bidders, the proposal and plans 

for «PROJECT_NO_ONLY», and any supplements thereto, on file in the office of the Director 

of Transportation.  These documents, together with all alterations, amendments, and additions 

thereto and deductions therefrom, are attached hereto or incorporated herein by reference and 

made a part of this contract. 

The CONTRACTOR hereby covenants and agrees to complete such construction within 

«WORKING_DAYS» from the date indicated in the Notice to Proceed from the State subject, 

however, to such extensions as may be provided for in writing under the specifications.   

For and in consideration of the covenants, undertakings and agreements of the 

CONTRACTOR herein set forth and upon the full and faithful performance thereof by the 

CONTRACTOR, the STATE hereby agrees to pay the CONTRACTOR the sum of  

«BASIC»---DOLLARS ($«BASIC_NUMERIC») in lawful money, but not more than such part 

of the same as is actually earned according to the STATE’s determination of the actual quantities 

of work performed and materials furnished by the CONTRACTOR at the unit or lump sum 

prices set forth in the attached proposal schedule.  Such payment, including any extras, shall be 

made, subject to such additions or deductions hereto or hereafter made in the manner and at the 

time prescribed in the specifications and this contract.  

An additional sum of «EXTRAS»-----DOLLARS ($«EXTRA_NUMERIC») is hereby 

provided for extra work. 
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All words used herein in the singular shall extend to and include the plural.  All words 

used in the plural shall extend to and include the singular.  The use of any gender shall extend to 

and include all genders. 

IN WITNESS WHEREOF, the parties hereto have caused this instrument to be duly 

executed the day and year first above written. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
STATE OF HAWAII 
 
 
 
                                                                 
Director of Transportation 
 
 
 
 
 
«CONTRACTOR» 
 
 
                                                                
Signature 
 
                                                                
Print name 
 
                                                                
Print Title 
 
                                                                
Date 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
(Seal) 
 



 
 
 PERFORMANCE BOND (SURETY) 
 (6/21/07) 
 
 
KNOW TO ALL BY THESE PRESENTS: 
 
 
 That _________________________________________________________________, 

(Full Legal Name and Street Address of Contractor) 
 
as Contractor, hereinafter called Principal, and ______________________________________ 
 
____________________________________________________________________________ 

(Name and Street Address of Bonding Company) 
 
as Surety, hereinafter called Surety, a corporation(s) authorized to transact business as a  
 
surety in the State of Hawaii, are held and firmly bound unto the ______________________, 
 (State/County Entity) 
 
its successors and assigns, hereinafter called Obligee, in the amount of __________________ 
 
____________________________________________________________________________ 
DOLLARS ($__________________), to which payment Principal and Surety bind themselves, 
their heirs, executors, administrators, successors and assigns, jointly and severally, firmly by 
these presents. 
 
 WHEREAS, the above-bound Principal has signed a Contract with Obligee on  
___________________, for the following project:       
             
             
             
             
              
hereinafter called Contract, which Contract is incorporated herein by reference and made a part 
hereof. 
 
 NOW THEREFORE, the condition of this obligation is such that: 
 
 If the Principal shall promptly and faithfully perform, and fully complete the Contract in 
strict accordance with the terms of the Contract as said Contract may be modified or amended 
from time to time; then this obligation shall be void; otherwise to remain in full force and effect. 
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 Surety to this Bond hereby stipulates and agrees that no changes, extensions of time, 
alterations, or additions to the terms of the Contract, including the work to be performed 
thereunder, and the specifications or drawings accompanying same, shall in any way affect its 
obligation on this bond, and it does hereby waive notice of any such changes, extensions of 
time, alterations, or additions, and agrees that they shall become part of the Contract. 
 
 In the event of Default by the Principal, of the obligations under the Contract, then after 
written Notice of Default from the Obligee to the Surety and the Principal and subject to the 
limitation of the penal sum of this bond, Surety shall remedy the Default, or take over the work 
to be performed under the Contract and complete such work, or pay moneys to the Obligee in 
satisfaction of the surety's performance obligation on this bond. 
 
 Signed this ________ day of _______________, _______. 
 
 
 
 (Seal) ___________________________________ 
  Name of Principal (Contractor) 
 
 
  * __________________________________ 
   Signature 
 
  ___________________________________ 
  Title 
 
 
 
 (Seal) ___________________________________ 
  Name of Surety 
 
 
  * ___________________________________  
  Signature 

  
  ___________________________________ 

  Title 
 
 
*ALL SIGNATURES MUST BE ACKNOWLEDGED  
 BY A NOTARY PUBLIC 
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 LABOR AND MATERIAL PAYMENT BOND (SURETY) 
 (6/21/07) 
 
 
KNOW TO ALL BY THESE PRESENTS: 
 
 That _________________________________________________________________, 

(Full Legal Name and Street Address of Contractor) 
 
as Contractor, hereinafter called Principal, and ______________________________________ 
 
___________________________________________________________________________, 

(Name and Street Address of Bonding Company) 
as Surety, hereinafter called Surety, a corporation(s) authorized to transact business as a surety 
in the State of Hawaii, are held and firmly bound unto the ______________________, 
  (State/County Entity) 
 
its successors and assigns, hereinafter called Obligee, in the amount of _________________ 
 
____________________________________________________________________________
________ Dollars ($______________), to which payment Principal and Surety bind themselves, 
their heirs, executors, administrators, successors and assigns, jointly and severally, firmly by 
these presents. 
 
 WHEREAS, the above-bound Principal has signed Contract with the Obligee on  
____________________ for the following project:       
             
             
             
              
hereinafter called Contract, which Contract is incorporated herein by reference and made a part 
hereof. 
 
 NOW THEREFORE, the condition of this obligation is such that if the Principal shall 
promptly make payment to any Claimant, as hereinafter defined, for all labor and materials 
supplied to the Principal for use in the performance of the Contract, then this obligation shall be 
void; otherwise to remain in full force and effect. 
 
 1. Surety to this Bond hereby stipulates and agrees that no changes, extensions of 
time, alterations, or additions to the terms of the Contract, including the work to be performed 
thereunder, and the specifications or drawings accompanying same, shall in any way affect its 
obligation on this bond, and it does hereby waive notice of any such changes, extensions of 
time, alterations, or additions, and agrees that they shall become part of the Contract. 
 
 
  
2. A "Claimant" shall be defined herein as any person who has furnished labor or materials 
to the Principal for the work provided in the Contract. 
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 Every Claimant who has not been paid amounts due for labor and materials furnished for 
work provided in the Contract may institute an action against the Principal and its Surety on this 
bond at the time and in the manner prescribed in Section 103D-324, Hawaii Revised Statutes, 
and have the rights and claims adjudicated in the action, and judgment rendered thereon; 
subject to the Obligee's priority on this bond.  If the full amount of the liability of the Surety on 
this bond is insufficient to pay the full amount of the claims, then after paying the full amount 
due the Obligee, the remainder shall be distributed pro rata among the claimants. 
 
 Signed this _______ day of ______________, _______. 
 
 
 
 (Seal) ___________________________________ 
  Name of Principal (Contractor) 
 
 
  *  ___________________________________ 
  Signature 
 
  ___________________________________ 
  Title 
 
 
 
 (Seal) ___________________________________ 
  Name of Surety 
 
 
  *  __________________________________ 
  Signature 
 
  __________________________________ 
  Title 
 
 
 
 
 
*ALL SIGNATURES MUST BE ACKNOWLEDGED  
 BY A NOTARY PUBLIC 
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