Statement of Work- IOR Services for the IGB Project - Attachment B
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010000 General Requirements
Operation and Maintenance Data - HOLD for the submittal of equipment data sheet within 15 days
18H.la Procedure X X XX of equipment submittal approval.
013500 Special Procedures
During delivery of all materials and at all time during installation
of all building parts (rebars, steel, nuts, bolts, etc), plumbing
systems (pipes, valves, nuts, bolts, etc), mechanical systems
2.1 Suspect/Counterfeit Items X X | X | X X (pipes, nuts, bolts, etc), electrical systems (conduits, electrical
boxes, panels, breakers, etc). Reportto LBNL PM/CM
immediately if suspected counterfeit items, material, etc, is on-
site.
3.1.A Safeguards - Existing utilities X X | X | X
3.1B Safeguards - bones or artifacts X X | X X
3.1.C Safeguards - Tracer wire X X | X X
3.1.D Safeguards - Backfilling X X | X X
3.4 Cleaning X X
EEP and Energization Validation & Authorization Package
. s (EVAP) must be approved by LBNL prior to start of energization
Supplement 1 - Electrical Energization Plan (EEP) XX XX X XX work. All energization work shall be witnessed by University
Representative(s).
. Inspection, Test & Witness Hold shall be performed per
Supplement 2 Inspection Plan X X X | X | X | X X ]| X X Inspection Plan
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017329 Cutting and Patching
2.3 Performance X X X
017419 Construction Waste Management
3.1 Waste Mana_gement Plan X X Weekly Inspection Reports
Implementation
024119 Selective Structure Demolition
1.2.C Project Record Documents X X Weekly Inspection Reports
31 Examination X X X
3.2 Preparation X X X
3.3 Execution X X X
3.4 Disposal and Cleanup X X X
031000 Concrete Forming
3.1 Construction of Formwork X X X
3.2 Joints X X X
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33 Embedded Items X X X
3.4 Form Removal X X X
35 Reuse of Forms X X X
031501 Post-installed Concrete Anchors
15B Installer Qualification X X | X | X Inspector shall attend installer training per 1.5.B.3
31 Installation X x| X X HOLD" if anchors appears to be too close to edge of concrete
or concrete thickness is inadequate.
3.2 Repair of Defective Work X X X
3.3 Field Quality Control X | X X X X | X HOLD if anchor fail tests
032000 Concrete Reinforcing
2.3 Source Quality Control X X X X X X | X X
31 Placement X x| X X HOI__D for inspection and acceptance of reinforcing steel prior to
placing concrete.
3.2 Field Quality Control X | X X X | X X
032500 Post-Tensioned Concrete
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3.1 Placement X X X
3.2 Placing Concrete X X X
3.3 Tensioning X X | X X
3.4 Tendon Finishing X X | X X
35 Formwork Removal X X | X X
3.6 Quality Control X X | X X
033000 Cast-In-Place Concrete
31 Examination X x| X X X HOLD if slump does not fall within the specified range at point
and time of placement.
3.2 Construction Joint Preparation X X
33 Preparathn for Slab-on-Ground X x | X X
Construction
HOLD if mixed concrete cannot be placed in forms within 90
3.4 Placing X | X X X X X minutes form the time of the introduction of cement and water
into the mixer.
3.5 Finishing for Non-Formed Surfaces X X | X X
3.6 Finishes for Formed Surfaces X X | X X
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3.7 Curing and Protection X X | X X HOLD for concrete curing time of 28 days.
3.8 Saw-cut Joints X X | X | X
3.9 Cleaning, Patching and Defective X x| X X
Work
3.10 Grouted Baseplates X X | X X
3.11 Field Quality Control X X | X X
3.12 Finish Schedule X X | X | X
033300 Architectural Concrete
3.1 Formwork X X | X X Form Ties in a uniform pattern as approved by the University.
3.2 Reinforcement X X X
33 Joints X X X
34 Concrete Placement X | X X X | X
35 Form Removal and Curing X x X X HOLD for concrete cure time of 28 days per spec section
033000.
3.6 Finishing X X X
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3.7 Patching X X | X X
3.8 Protection and Cleaning X X X
3.9 Form Reuse X X X
033543 Polished Concrete Finishing
31 Examination X X X
3.2 Surface Preparation X X X
3.3 Installation X X X
3.4 Field Quality Control X X X | X X
3.5 Cleaning and Protection X X X
033700 Shotcrete
14 Quality Assurance X X X X | X X HOLD for acceptance of preconstruction test panels.
3.1 Preparation X X X
3.2 Application X X X X | X X Apply shotcrete within 90 minutes of initial batching.
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3.3 Surface Finishes X X X
3.4 Curing X X X
3.5 Patching and Defective Work X X X
3.6 Qualify Assurance X X X X | X X HOLD for test samples of each batch of shotcrete delivered.
036100 Grouted Dowels in Concrete
31 Examination X X X ((j:rcl)”r:z;m scanning is performed to locate reinforcing steel before
3.2 Preparation X X X
33 Installation with Cartridge Adhesive X X X
3.4 Installation with Non-shrink Grout X X X
3.5 Cleaning X X | X X
3.6 Protection X X X
3.7 Field Quality Control X X X X X
051200 Structural Steel Framing

B91 IGB Spec Section 013500 -
Supplement 2 7 of 124 41712016




Page 8 of 124

LBNL Intergrative Genomics Building (IGB) Inspection, Test & Witness Hold Plan

B91 IGB Spec Section 013500 -
Supplement 2 8 of 124

TYPE OF ACTIONS
o S
= o
@) 2 = [4
% % z DESCRIPTION OF c 2 g S
= = E INSPECTION, TEST & -% > > & " REMARKS
6 8 < WITNESS HOLD POINTS o . £ 8 21 2 B
~ 0 F 0 g8 8 S5 &
LL L c R 0 o B o}
O O < = - 5 35 8§ & g x 2
w o4 T8 5 ¢ £ 8 o @5 2
o o < L0 ¥ o v o B
n na L L »w »w = T £ - O
15.C Fabricator Qualifications X X X
15D Qualifications for Welding Work X X X
1.7 Testing and Inspections X X X X X X | X X
18 Subcontractor's Q_uallty Control x X X X X X
Tests and Inspections
2.2 Bolts, Anchors and Connectors X X | X X
2.7 Source Quality Control X X X X | X X | X X
31 Preparation X X X
3.2 Erection X X | X | X
3.3 Cleaning X X | X X
3.4 Protection X X | X | X
3.5 Field Quality Control X X X X X X | X X
3.5.B Field Quality Control - welding X X X X X X | X X
3.6 Protected Zone Sighage X X X
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3.7 Waste Management X X X
051213 Archltectur.ally Exposed Structural
Steel Framing
14 Preinstallation Meetings X X Hold for Preinstallation Meeting.
1.6.A Fabricator Qualifications X X X
1.6.B Installer Qualification X X X
1.6.F Mockups X X X X | X X | X X HOLD for Mockup is approved by A/E.
21 Bolts, Connectors, and Anchors x| X X X N Inspect all structurlall items, steel, nuts, bolts, washers, etc for
suspect/counterfeit items.
2.2 Bolts, Anchors and Connectors X X X X
o5 Shop Connections x X X X X X x x HOLD fqr shop inspection of High-Strength Bolts and Welded
Connections.
3.1 Examination X X
3.2 Preparation X X | X HOLD for concrete curing time of 28 days.
33 Erection X X X
34 Field Connections N x| X X Inspect all structural items, steel, nuts, bolts, washers, etc for
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3.5 Field Quality Control X X X X X X | X X HOLD for Shop Inspection and Witness as required per spec.
3.6 Repairs and Protection X X X
052100 Steel Joists
3.1 Erection X X | X X Field cut or alter joists require University approval.
3.2 Field Quality Control X X | X X
053100 Steel Decking
3.2 Installation X X X X
3.3 Field Quality Control X X | X X
054000 Cold-Formed Metal Framing
3.1 Erection X X X
055000 Metal Fabrications
3.2 Preparation X X X
3.3 Installation X X X
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34 Clean and Touch-up X X X
055100 Metal Stairs
24 Source Quality Control X x X X x x HOLP for shop inspection and field welding per spec
requireements.
3.1 Installation X X X
3.2 Install Miscellaneous Framing and X X X
Supports
3.3 Adjusting and Cleaning X X X
055213 Pipe and Tube Railings
31 Inspection X X x | X X Confl_r_m that subc_ontractor_ has as_sured the Unlyer5|ty thg_t field
conditions are sutiable for installation of handrails and railings.
3.2 Preparation X X X
3.3 Installation X X | X X HOLD for inspection of corrosion control per spec requirements.
3.4 Railing Connections X X X
3.5 Anchoring Posts X X X
3.6 Attaching Railings X X X
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3.7 Field Quality Control X | X X | X X HOLD for failed railing during tests.
3.8 Protection X X X
3.9 Erection Tolerances X X X
055300 Metal Gratings
31 Examination X X X
3.2 Installation X X | X X HOLD for anchor inspection.
3.3 Tolerances X X X
055813 Column Covers
3.1 Examination X X X
3.2 Installation X X | X X HOLD for inspection of corrosion control per spec requirements.
3.3 Adjusting and Cleaning X X X
34 Protection X X X
057100 Decorative Metal Stairs
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31 Installation X X X X
3.2 Adjusting and Cleaning X X X
057313 Glazed Decorative Metal Railings
3.1 Installation, General X X X X
3.2 Railing Connections X X | X X
3.3 Anchoring Posts X X | X X
34 Installing Glass Panels X X X
3.5 Field Quality Control X X | X X
3.6 Cleaning X X X
3.7 Protection X X X
061000 Rough Carpentry
3.2 Wood Preservative X X X
3.3 Site-Applied Wood Treatment X X X
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34 Cleanup X X X
3.5 Waste Management X X X
061600 Sheathing
HOLD for inspection walls designed as wood shearwalls,
31 Installation, General X X | X X including plywood shear panels, nailing, bolting, anchoring and
other fastening components.
. . HOLD for inspection of concealed electrical wiring, plumbing and
32 Gypsum Sheathing Installation X X x| X HVAC prior to installing wall gypboard wall sheathing.
064000 Architectural Woodwork
3.3 Installation X X X
3.4 Cleanup X X X
064100 Architectural Wood Casework
3.1 Examination X X X
3.2 Installation X X X
3.3 Adjusting X X X
3.4 Cleanup X X X
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066400 Plastic Paneling
3.1 Examination X X X
3.2 Preparation X X | X X HOLD for inspection of surface per spec requirements.
3.3 Installation X X X
34 Cleanup X X X
071300 Sheet Waterproofing
3.1 Examination X X | X X HOLD for 28 day concrete curing time.
3.2 Surface Preparation X X X
3.3 Type 3 below Grade Waterproofing X X X HOLD for the primer to dry.
Membrane Application
34 Type 1 below Gradg Waterproofing X X X
Membrane Application
3.5 Field Quality Control X X X
3.6 Protection/Repair X X X
Hot Fluid-Applied rubberized
071413 Asphalt Waterproofing
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- Full time inspection.
14 Quality Assurance X X x| X HOLD for daily moisture test of the plastic sheet type.
L Confirm that test for capillary moisture by plastic sheet method
31 Examination X X x| X according to ASTM D 4263 was performed.
3.2 Installation X X X
33 Separat_lon/Protectlon Layer X X X
Installation
34 Membrane Integrity Test X X | X X HOLD for leak test and repair
35 Drlna_lge course/Insulation/filter X X X
Fabric/paver Placement
3.6 Plaza-Deck Paver Installation X X X
. . Full time inspection.
3.7 Field Quality Control XX X x| X HOLD for field testings per spec requirements
3.8 Cleaning and Protection X X X
071813 Pedestrian Traffic Waterproofing
14 Quality Assurance X X | X X HOLD for Preinstallation Conference.
L HOLD for concrete time of 28 days.
31 Examination XX X x| X HOLD for inspection testings per spec requirements.
3.2 Surface Preparation X X X
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33 L|qU|d-AppI|ed Waterproofing X X X
Installation
3.4 Field Quality Control X X X
3.5 Protection/Repair X X X
072116 Thermal Insulation
3.1 Examination X X X
3.2 Installation X X X
072713 MOd!erd Bituminous Sheet Air
Barriers
15 Quality Assurance X X | X X HOLD for approval of mock-up by Architect.
R Subcontractor shall perform capillary moisture by plastic sheet
3l Examination X XX XXX method according to ASTM C 4263.
3.2 Surface Preparation X X X
3.3 Installation X X X
3.4 Field Quality Control X | X X X X X
3.5 Cleaning/Protection X X X
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074213.13 Formed Metal Wall Panels
1.2 Preinstallation Meetings X X | X X HOLD for preinstallation meetings.
15 Quality Assurance X | X X X | X X
3.1 Examination X X X
3.2 Preparation X X X
3.3 Metal Panel Installation X X X
. . HOLD for Water Spray Test.
3.4 Field Quality Control XX XX XX HOLD for acceptance of water spray test results.
3.5 Cleaning and Protection X X X
074213.23 Metal Composite Material Walll
Panels
1.2 Preinstallation Meetings X X | X X HOLD for preinstallation meetings.
15 Quality Assurance X | X X X | X | X
3.1 Examination X X X
3.2 Preparation X X X
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33 Metal Cpmposﬂe Material Panel X X X
Installation
3.4 Erection Tolerances X | X X X
. . HOLD for Water Spray Test.
35 Field Quality Control XX XX XX HOLD for acceptance of water spray test results.
3.6 Cleaning and Protection X X X
074229 Composite Wood Panel System
1.2 Preinstallation Meetings X X | X X HOLD for preinstallation meetings.
1.6 Quality Assurance X | X X| X | X X HOLD for approval of Mockup.
3.1 Examination X X X
3.2 Preparation X X X
3.3 Installation X X X
3.4 Cleaning and Protection X X X
075200 Modlfled Bituminous Membrane
Roofing
13 Quality Assurance X X | X | X HOLD for pre-Roofing Conference.
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31 Examination X X X
3.2 Preparation X X X
3.3 Substrate Preparation X X X
3.4 Roof Membrane Installation X X X
. . . HOLD for Water Test.
35 Field Quality Control and Inspection | X | X X X | X | X HOLD for acceptance of water test results.
3.6 Cleaning X X X
076200 Sheet Metal Flashing and Trim
1.4 Quality Assurance X X X X X HOLD for mockup review.
3.2 Fabrication X X X
3.3 Installation X X X
3.4 Cleaning X X X
078100 Applied Fireproofing
1.2 Preinstallation Meetings X X | X X HOLD for preinstallation meeting.
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15 Preconstruction Testing X X X | X | X HOLD for preconstruction test results.
31 Examination X x| X X X HOLD for tests condu;ted to_ venf_y that substrates are free of
sustances capable of intefering with bond.
3.2 Preparation X X X
3.3 Application X X X
34 Field Quality Control X X X X | X X HOLD for test results per spec requirements.
3.5 Cleaning, Protecting, and Repairing | X X X
078413 Penetration Firestopping
14 Quality Assurance X X | X X HOLD for mockup review.
3.1 Condition of Surfaces X X X
3.2 Preparation X X X
3.3 Mixing X X X
34 Installation X X X
3.5 Field Quality Control X X X
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3.6 Cleaning X X X
3.7 Schedule X X X
079200 Joint Sealants
1.4 Quality Assurance X X | X X HOLD for mockup review.
31 Examination X X X
3.2 Preparation X X X
3.3 Installation X X X
3.5 Cleaning X X X
3.6 Protection X X X
079513.16 Exterior !Expansmn Joint Cover
Assemblies
31 Examination X X X
3.2 Preparation X X X
3.3 Installation X X X
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34 Protection X X X
081113 Hollow Metal Doors and Frames
3.3 Installation X X X
081216 Aluminum Frames
1.4 Quality Assurance X X | X X HOLD for mockup approval and Preinstallation Conference.
3.1 Examination X X X
3.2 Installation X X X
3.3 Cleaning X X X
081416 Flush Wood Doors
3.2 Installation X X X
083113 Access Doors and Frames
3.1 Examination X X X
3.2 Installation X X X
3.3 Adjusting X X X
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083323 Overhead Coiling Doors
31 Examination X x | X X HOLI_D_ for installer present to examine substrates areas and
conditions.
3.2 Installation X X X
3.3 Startup Service X X X
34 Adjusting X X X
35 Maintenance Service X X X
36 Demonstration X x| X X HOLD for dgmonstrqtlon py fas:tory-authonzed service
representative to train University personnel.
083343 Overhead Coiling Smoke Curtains
1.2 Preinstallation Meetings X X | X X HOLD for preinstallation meeting.
14 Quality Assurance X X X Evaluation Reports
31 Examination X X X
3.2 Installation X X X
33 Field Quality Control X X X X | X | X HOLD for field test.
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34 Adjusting and Cleaning X X X
35 Demonstration X x | X X HOLD for d_emonstra}tlon l_)y fagtory—authorlzed service
representative to train University personnel.
084113 Aluminum-Framed Entrances and
Storefronts
1.2 Preinstallation Meetings X X | X X HOLD for preinstallation meeting.
15 Quality Assurance X X X X | X | X HOLD for mockup approval.
3.1 Examination X X X
3.2 Preparation X X X
3.3 Installation X X X
34 Erection Tolerances X X X
3.5 Field Quality Control X | X X X | X X HOLD for Water Spray Test and Air Filtration Test
3.6 Maintenance Service X X X
084413 Glazed Aluminum Curtain Walls
1.6 Quality Assurance X X X X X HOLD for Preinstallation Conference.
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3.1 Mockup Approval X X | X X HOLD for mockup approval.
3.2 Examination X X X
3.3 Installation X X X
3.4 Erection Tolerances X X X
35 Field Quality Control X | X X| X | X X HOLD Water Spray Test and Air Filtration Test
087100 Door Hardware
31 Examination X X X
3.2 Coordination X X X
3.3 Installation X X X
3.4 Adjustment X X X
3.5 Hardware Schedule X X X
087113 Automatic Door Operators
1.4 Preinstallation Meetings X X | X X HOLD for preinstallation meetings.
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31 Examination X X X
3.2 Installation X X X
33 Field Quality Control X X X X | X | X HOLD for field test report per spec requirements.
3.4 Adjusting X X X
35 Maintenance Service X X X
36 Demonstration X X X HOLD for d_emonstra_ltlon py fagtory—authonzed service
representative to train University personnel.
088000 Glazing
3.1 Examination X X X
3.2 Preparation X X X
3.3 Installation X X X
HOLD for field test of approximately 5% of total glazing for
. . leakages.
3.4 Field Quality Control X X X X x| X If 20% of the 5% selected for leak test failed, conduct leak tests
for 25% of the total glazing system.
3.5 Waste Management X X X
3.6 Cleaning X X X
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3.7 Protection X X X
3.8 Interior Glass Schedule X X X
3.9 exterior Glass Schedule X X X
089119 Fixed Louvers
3.3 Installation X X X
3.4 Adjusting and Cleaning X X X
090561.13 Moisture Vapor Emission Control
15 Quality Assurance X X X Verify installer qualification.
3.1 Examination X X X
3.2 Preparation X | X X | X X HOLD for preinstallation testing per spec requirement.
3.3 Installation X X X
3.4 Field Quality Control X | X X X X X Obtain test reports as stated in Paragraph 3.2.
3.5 Protection X X X
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092216 Non-Structural Metal Framing
3.3 Installation X X X
092400 Cement Plastering
14 Quality Assurance X X | X X HOLD for mockup approval.
3.2 Preparation X X X
3.3 Installation, General X X X
3.4 Installing Metal Lath X X X
3.5 Installing Accessories X X X
3.6 Plaster Application X X X
3.7 Plaster Repair X X X
3.8 Cleaning and Protection X X X
092900 Gypsum Board
3.2 Preparation X X X
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. HOLD for inspection of Level 4 & 5 Smooth Finish.
33 Installation XX X x| X HOLD for inspection of Accoustical or Air Sealed Systems.
093000 Tiling
. HOLD for mockup approval.
1.4 Quality Assurance X X X)X HOLD for Preinstallation Conference.
3.1 Condition of Surfaces X X X
3.2 Protection X X X
3.3 Preparation X X X
34 Installation X X X
3.5 Waterproofing Installation X X X
3.6 Cleaning X X X
3.7 Protection X X X
095113 Accoustical Panel Ceilings
1.2 Preinstallation Meetings X X | X X HOLD for preinstallation meeting.
1.7 Quality Assurance X X X
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31 Examination X X X
3.2 Preparation X X X
3.3 Installation X X X
3.4 Erection Tolerances X X X
35 Field Quality Control N x X X | X HOLD f_or hanger test per specification and approval of test and
inspection reports.
3.6 Cleaning X X X
096513 Resilient Base and Accessories
3.1 Examination X X X
3.2 Preparation X X X
3.3 Resilient Base Installation X X X
3.4 Resilient Accessory installation X X X
35 Cleaning and Protection X X X
096516 Resilient Sheet Flooring
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1.6 Quality Assurance X X | X | X HOLD for review of installer qualification.
3.1 Examination X X | X X HOLD for deficiency work review.
3.2 Preparation X X X
3.3 Resilient Sheet Flooring Installation X X X
34 Cleaning and Protection X X X
096519 Resilient Tile Flooring
1.6 Quality Assurance X X | X | X HOLD for review of installer qualification.
3.1 Examination X X | X X HOLD for deficiency work review.
3.2 Preparation X X X
3.3 Floor Tile Installation X X X
34 Cleaning and Protection X X X
096723 Resinous Flooring
15 Quality Assurance X X | X | X HOLD for review of installer qualification.
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3.1 Preparation X X | X X HOLD for deficiency work review.
3.2 Application X X X
. . HOLD if test results do not comply with spec requirements.
33 Field Quality Control XX X x| X HOLD for core sample per 1000 sq. ft.
3.4 Protection X X X
096813 Tile Carpeting
1.2 Preinstallation Meetings X X | X X HOLD for preinstallation meeting.
1.6 Quality Assurance X X | X | X HOLD for mockup approval.
3.1 Examination X | X X X | X | X HOLD for moisture test.
3.2 Preparation X X X
33 Installation X X X
3.4 Cleaning and Protection X X X
097723 Fabric-Wrapped Panels
1.6 Quality Assurance X X | X | X HOLD for mockup approval.
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3.2 Installation X X X
3.3 Installation Tolerances X X X
34 Cleaning X X X
099100 Painting
14 Quality Assurance X X | X X HOLD for preinstallation meeting.
3.1 Examination X X X
3.2 Preparation X X X
3.3 Application X X X
3.4 Field Quality Control X X | X X HOLD for Dry Film Thickness testing.
3.5 Cleaning X X X
3.6 Paint Schedule - Exterior Coatings X X X Inspect per paint schedule.
3.7 Paint Schedule - Interior Coatings X X X Inspect per paint schedule.
3.8 Color Schedule X X X Inspect per paint schedule.
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099600 High-Performance Coatings
14 Quality Assurance X X | X X HOLD for mockup approval.
31 Examination X X X
3.2 Preparation X X X
3.3 Application X X X
3.4 Field Quality Control X | X X | X X HOLD for dry film thickness testing.
3.5 Cleaning and Protection X X X
36 Exterior High-Performance Coating X X X
Schedule
3.7 Interior High-Performance Coating X X X
Schedule
3.8 Color Schedule X X X
099654 Poly\(lnylldene difluoride (PVDF)
Coating System
23 Coil-Coated Finish X X X
24 Fluor.opolymer Panel And Extrusion X X X
Coatings
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25 Miscellaneous Materials X X X
26 Fluoropglymer Coatings Shop X X X
Application
099727 11 Coatings for Manholes Added from LBNL Master Spec for Storm Drain collection
manhole costing.
1.3 Quality Assurance X X | X X HOLD for inspection of Installer Qualification.
3.1 Surface Preparation X X X
3.2 Application X X X
3.3 Cracks, Mortar Joints, and Areas of X X X
Extreme Turbulence
3.4 Testing X X | X X HOLD for holiday or pinhole detection testing and test report.
3.5 Repair of Holidays or Pinholes X X | X X HOLD for repair of holidays or pinholes.
099727.13 Coatings for Utility Piping
3.1 Protection of Other Work X X X
3.2 Workmanship X X X
3.3 Insulating Joints X X X
B91 IGB Spec Section 013500 -
36 of 124 4/7/2016

Supplement 2




Page 3 7 of 124

LBNL Intergrative Genomics Building (IGB) Inspection, Test & Witness Hold Plan

TYPE OF ACTIONS
. j =
2
@) 2 = [4
% % z DESCRIPTION OF c 2 g 3
= = E INSPECTION, TEST & -% > > & " REMARKS
6 8 < WITNESS HOLD POINTS o . £ 8 21 2 B
~ 0 F 0 g8 8 S5 &
LL Lo c & | LW é 8 B ) "
) 0 < = =S 3l o o x 2
| o4 T8 5 ¢ £ 8 o @5 2
o o < L0 ¥ o v o B
n na L L »w »w = T £ - O
34 Other Piped Utility Components X X X
3.5 Painting Schedule X X X
101100 Visual Display Surfaces
3.2 Installation X X
3.3 Cleaning X X
101419 Dimensional Letter Signage
3.2 Installation X X
3.3 Adjusting and Cleaning X X
101423 Panel Signage
3.2 Installation X X
3.3 Adjusting and Cleaning X X
3.4 Signage Types X X
102113.19 Toilet Compartments
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3.2 Installation X X
3.3 Adjusting X X
102239 Folding Panel Partitions
3.2 Installation X X
3.3 Adjusting X X
3.4 Maintenance Service X X
102600 Wall and Door Protection
3.1 Examination X X
3.2 Preparation X X
3.3 Installation X X
3.4 Cleaning X X
102800 Toilet and Janitorial Accessories
3.1 Examination X X
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3.2 Installation X X X X | X X HOLP for |nspect|on .of installation to meet ADA requirements.
Provide ADA inspection report.
3.3 Schedule X X
34 Cleaning X X
104400 Fire Protection Specialties
3.1 Condition of Surfaces X X
3.2 Installation X X
105123 Plastic-Laminate-Clad Lockers
15 Quality Assurance X X | X X HOLD for mockup approval.
3.1 Examination X X
3.2 Preparation X X
3.3 Installation X X
3.4 Adjusting, Cleaning, and Protection X X
105213 Projection Screens
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3.2 Front Projection Screen Installation X X X | X | X HO.LD fgr acceptance (.)f motorized projection screen by
University Representative.
115310 Labo_ratf)ry Casework and Other
Furnishings
14 Mockup X X | X X HOLD for mockup approval.
3.2 Installation X X X
3.3 Destructive Testing X X X
3.4 Cleaning and Protection X X X
115313 Laboratory Fume Hoods
3.6 Coatings Installation X X X HOLD for mockup approval.
3.7 Delivery, Assembly, and Handling X X X Inspect for pre-piped and pre-wired per Fume Hood Data Sheet,
115313A.
3.8 Protection of Equipment X X X
3.9 Installation X X X
3.10 Cleaning X X X
3.11 Manufacturers Inspection X X X
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3.12 Manuals and Instructions X X X
313 Fume Hood VeI_OC|ty Controller and X X X
Sensor Installation
3.14 Ventilated Cabinet Installation X X X
3.15 Performance X X X
3.16 Testing and Performance X X X X | X X HOLD for testing and performance requirements per spec.
115313A Laboratory Fume Hoods Data
Sheets
115343 Lgboratory Service Fittings and
Fixtures
31 Site Conditions X X X :)nls;:(;:gon for Suspect/Counterfeit Items per Division 1, Section
3.2 Packing and Delivery X X X
HOLD for water splashing testing for the cup sink.
3.3 Installation X | X X X X X HOLD for pressure test or hydraulic test of the installed fitting
and fixtures per Div. 22, 23 & 26.
115350 Laboratory Equipment
3.1 Site Conditions X X X
3.2 Examination X X X
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Work required of Other Sections Inspect for LOTO devices installation. .If a permanent qQV|ces ID
3.3 Prior to Installation X | X X | X X has not been posted, a temporary dedicated and specific
devices ID shall be posted immediately to the LOTO device.
Inspect per Contract Drawings on the locations and number of
34 Installation X | X X | X | X X indicating sensors.
HOLD for pressure or hydraulic tests per Div. 22, 23 & 26.
35 Start Up and Testing N x X X | X HOLD for egwpment startup and tests by factory
representatives.
36 Demonstration and Instructions X x | X X HOLD for d_emonstrgtlon l_)y faptory-authorlzed service
representative to train University personnel.
3.7 Cleaning and Protection X X X
116150 Controlled Environment Rooms
1.6 Quality Assurance X X X | X HOLD for inspection of installer qualification.
3.1 Site Condition X X X
3.2 Installation X X X
3.3 Testing X | X X X X X HOLD for field test of the enivronmental room.
123623.13 Plastic-Laminated-Clad
Countertops
1.3 Quality Assurance X X | X X HOLD for inspection of installer qualification.
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3.2 Installation X X X
3.3 Adjusting and Cleaning X X X
123661 Simulated Stone Countertops
3.1 Installation X X X
124813 Entrance Floor Mats and Frames
3.2 Installation X X X
3.3 Protection X X X
124816 Entrance Floor Grilles
3.2 Installation X X X
3.3 Protection X X X
124943 Roller Shades
1.4 Mockup X X | X X HOLD for mockup approval.
3.2 Roller-Shade Installation X X X
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3.3 Adjusting X X X
3.4 Cleaning and Protection X X X
3.5 Demonstration X X X
142100 Electric Traction Elevators
1.8 Quality Assurance X X X Inspect per all applicable regulatory requirements.
31 Preparation X X X Inspect all structur_al_ items, steel, nuts, bolts, washers, etc for
suspect/counterfeit items.
3.2 Installation X X X
3.3 Workmanship X X X
3.4 Field Quality Control X X X X | X | X HOLD for performance test and test reports.
210500 Common Results for Fire
Suppression
31 Examination of Site X X X
3.2 Accuracy of Data X X X
3.3 Coordination Items X X X
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3.4 Workmanship and Supervision X X X
3.5 Material Delivery and Storage X X X
. Inspect all pipes, valves, electrical items for suspect/counterfeit
3.6 Installation X X X items.
3.7 Piping and Equipment Identification X X X
3.8 Noise and Vibration X X X
3.9 Shutdown and Scheduling X X X
3.10 Protection of Equipment X X X
3.11 Inspections X X X
3.12 Removed Equipment and Materials X X X
3.13 Cleaning X X X
3.14 Lubrication X X X
3.15 Sealants X X X
3.16 Tests X | X X X X | X HOLD for hydraulic test and provide test reports.
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3.17 Commissioning X X X X
Maintenance and Operating HOLD for demonstration by factory-authorized service
3.18 . L X X X . . : )
Instructions and Training representative to train University personnel.
210516.11 E?(pan3|on Fltt.lngs .ar.1d Loops for
Fire Suppression Piping
31 Inspection X X X Inspect all anchor_s,_nuts, bolts, washers, pipes, etc for
suspect/counterfeit items.
3.2 Installation X X X
Hangers and Supports for Fire
210529 Suppression Piping and
Equipment
31 Attachments to Structure X X X Inspect all structur_al_ items, nuts, bolts, washers, unistrut, etc for
suspect/counterfeit items.
3.2 Supports, Bracing and Accessories X X X Inspect per NFPA 13 and/or 14.
33 Seismic Restraints X X X Inspect_ seismic restr_alnts for for interference with the thermal
and building expansion loops.
210553 Id.erltlflcatlon folr Fire Suppression
Piping and Equipment
3.1 Preparation X X X
3.2 Installation X X X
3.3 Identification Schedule X X X
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Additional Fire Protection and Life
34 Safety Equipment Identification X X X
211200 Fire Suppression Standpipes
. Inspect all pipes, valves, structual support items for
3l Installation X X X suspect/counterfeit items.
3.2 Cleaning X X X
HOLD for hydrostatic test of entire system in accordance with
33 System Test XX XX XX NFPA 14. Provide test reports.
211313 Wet-Plpe Sprinkler Systems, Fire
Protection
. . Inspect all pipes, valves, fittings, supports, nuts, bolts, washers,
3.4 Aboveground Piping Installation X X X etc for suspect/counterfeit items.
35 Electrical Work X X X Inspect all electrical items for suspect/counterfeit items.
3.6 Pipe Color Code Marking X X X
- HOLD for preliminary tests and test reports. Submit Main Drain
3.7 Preliminary Tests X | X X | X X X Flow Tes.
3.8 Final Acceptance Test X X X X | X | X HOLD for Final Acceptance Test.
3.9 Onsite Training X X X
220111.13 Testlng and Maintenance of
Plumbing
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31 Hold and Inspection X | X X | X | X X Inspect per Inspection Plan
3.2 Cleaning and Flushing X | X X X | X X HOLD for piping flushing and hydrostatic test.
. - HOLD for pressure testing of piping system and provide test
33 Pressure Testing Piping Systems XX XX XX reports for each type of plumbing installed under Div. 22.
3.4 Field Quality Control X | X X | X | X | X HOLD for dye test.
3.5 Special Requirements X | X X X | X X HOLD for natural gas and laboratory gas piping tests.
3.6 D|5|nfept|ng Potab.le_ Domestic and X | X X | X | X | X HOLD for disinfection test reports.
Industrial Water Piping systems
3.7 Disinfecting Purified Water and X X X X X X HOLD for disinfection test reports.
Refverse Osmosis Piping System
3.8 Placing in Operation X X X
220500 Common Results for Plumbing
3.1 Hold and Inspection X X X
3.2 Examination of Site X X X
3.3 Accuracy of Data X X X
3.4 Coordination Items X X X
B91 IGB Spec Section 013500 -
48 of 124 4/7/2016

Supplement 2




Page 49 of 124

LBNL Intergrative Genomics Building (IGB) Inspection, Test & Witness Hold Plan

TYPE OF ACTIONS
. j =
2
@) 2 = [4
% % z DESCRIPTION OF c 2 g 3
= = E INSPECTION, TEST & -% > > & " REMARKS
6 8 < WITNESS HOLD POINTS o . £ 8 21 2 B
~ 0 F 0 g8 8 S5 &
LL L c & | W é o | 5 0] "
O 0< = =S 3l o o g x| 2
| o4 T8 5 ¢ £ 8 o @5 2
o o < L 0 &£ & £ o 9|9 | s
n na L L »w »w = T £ - O
35 Workmanship and Supervision X X X
36 Material Delivery and Storage X X X Inspect all plumbing material for Suspect/Counterfeit items per
013500.
3.7 Installation X X X
3.8 Piping and Equipment Identification X X X | X
3.9 Noise and Vibration X X X | X
3.10 Shutdown and Scheduling X X X | X
3.11 Protection of Equipment X X X
3.12 Inspection X X X | X | X X HOLD for factory inspection that require NRTL Approval.
3.13 Removed Equipment and Materials X X X
3.14 Cleaning X X X
3.15 Lubrication X X X
3.16 Sealants X X X
3.17 Tests X | X X | X X HOLD for test results.
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3.18 Commissioning X X X X
Maintenance and Operating HOLD for the submittal of O&M manual and equipment data
3.19 . L X X | X | X . )
Instructions and Training sheet per Div. 1 requirements.
220513 Commpn Motqr Requirements for
Plumbing Equipment
Inspect all pipes, expansion fittings, supports, nuts, bolts,
3.1 Hold and Inspection X X X washers, etc for suspect/counterfeit items.
Inspect for motor shaft for Grounding.
3.2 Installation X X X
3.3 NEMA Open Motor Service Factor X X X
Schedule
Performance Schedule: Three
3.4 Phrase-Open Drip-Proof X X X
Performance Schedule: Three
3.5 Phrase, Totally Enclosed, Fan X X X
Cooled
3.6 Vibration X X X
220516.11 Expan§|on l_:lt.tlngs and Loops for
Plumbing Piping
31 Hold and Inspection X X X Inspect all anchor;,.nuts, bolts, washers, pipes, etc for
suspect/counterfeit items.
39 Inspection X x| X X X HOLD for m_spectlon _by flexible pipe manufacturer's
representative. Provide Inspection Report.
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3.3 Installation X X X
Hangers and Supports for
220529 Plumbing Piping and Equipment
. Inspect all structural steel, nuts, bolts, washers, etc for
3l Hold and Inspection X X X suspect/counterfeit items.
3.2 Attachments to Structure X X X
3.3 Supports, Bracing and Accessories X X X
34 Seismic Restraints X x X X HOLD for inspection of all locations of the three-way seismic
. restraints.
Vibration and Seismic Controls for
220548 Plumbing Piping and Equipment
31 Hold and Inspection X X X Inspect all structural steel, nuts, bolts, washers, etc for
' P suspect/counterfeit items.
3.2 General X X X
3.3 Isolator Installation X X X
34 Equipment Isolation X X X
3.5 Piping Isolation X X X
3.6 Vibration Isolation Schedule X X X
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3.7 Balancing of Rotating Equipment X X X
220553 Identlflcgtlon for Plumbing Piping
and Equipment
3.1 Hold and Inspection X X X
3.2 Preparation X X X
3.3 Installation X X X
3.4 Indentification Schedule X X X
35 Valve Database X X X
3.6 Stenciling and Identification X X X
220719 Plumbing Piping Insulation
3.1 Hold and Inspection X X X
3.2 Examination X X X
3.3 Preparation X X X
3.4 General Application Requirements X X X
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3.5 Mineral-Fiber Insulation Application X X X
3.6 Cellular-Glass Insulation Application | X X X
Pre-formed Elastomeric Cellular
3.7 Thermal Insulation Application X X X
3.8 Field-Applied Jacket Application X X X
3.9 Finishes X X X
3.10 Piping System Applications X X X
311 Insulation Application Schedule, X X X
General
312 Interial Insulation Application X X X
Schedule
313 Exterior Insulation Application X X X
Schedule
3.14 Alternate Insulation Application X X X
220800 Commissioning of Plumbing
3.1 Hold and Inspection X X X
32 Commissioning Process and X X X
Procedures
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33 Pre-Functional Checklists X X X
3.4 Functional Performance Testing X | X X X
Functional Performance Testing
35 (FPT) Seasonal Testing XX X X
3.6 Issue Correction X X X
3.7 Operation and Maintenance (O&M) X X X
Manuals
3.8 Training of University Personnel X X X
221111 Plumbing Piping
3.1 Hold and Inspection X X X Inspect all plumbing items for suspect/counterfeit items.
3.2 Preparation X X X
Inspect for clearances to remove and replace any plumbing
33 Pipe Installation X X X items installed gnder this conFract. N . .
Inspect for sloping of pressurized piping system with low point
drains and high point vents.
3.4 Pipe Joint Connections X X X
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HOLD to confirm that double wrapping with half over-lap are
35 Corrosion Protection X x| X X completed for the underground piping. Arjy poor workmanship
such as gaps, bubbles on the tape wrapping will be cause of
rejection.
3.6 Valve Installation X X X
37 Pipe Sleeves X x X X | X HOL.D for |ns.p.ect|on of all underground sleeve installation to
confirm that it is watertight.
3.8 Seismic Restraints X X X
3.9 Cleaning X X X X HOLD for pipe cleaning per specification requirements.
3.10 Adjusting X X X
3.11 Pipe Schedule X X X
3.12 Valve Schedule X X X
221112 FaC|I|.ty I?Iumbmg Piping
Specialties
3.1 Hold and Inspection X X X Inspect all plumbing items for suspect/counterfeit items.
3.2 Interface with other Products X X X
33 Installation X X X Inspect gll plumbing |tems_ that are installed for domestic water
are applicable for domestic water usage.
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34 Dielectric Insulating Fittings X X X Ir}spect.folr avallgble.cllearance to remove and replace the
dielectric insulating fittings.
221519.13 Air Compressor Systems for
Laboratory
3.1 Hold and Inspection X X X Inspect all plumbing items for suspect/counterfeit items.
3.2 Installation X X X
3.3 Start Up x| x x X X | X HOLD for compressor startup by factory-authorized
representative.
3.4 Warranty X X X
35 Demonstration X x| x| X HOLD for dgmonstrgtlon l?y fas:tory-authonzed service
representative to train University personnel.
222000 Laboratory Plumbing
1.6 Record Drawings X X X Inspect for the accuracy of the "Red-Line" as-builts daily.
3.1 Connection X X X
3.2 Installation X X X Inspect all plumbing |Fe.ms, pipes, valves, fittings, anchors, etc
for suspect/counterfeit items.
HOLD for pressure test per spec requirement.
3.3 Tests XX XX XX HOLD for Nitrogen gas utility pressure test.
223000 Plumbing Equipment
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31 Water Heater Installation X X X Inspect all plumbing |Fe.ms, pipes, valves, fittings, anchors, etc
for suspect/counterfeit items.
39 Industrle_il Hot Water Storage Tank X X X
Installation
3.3 Pump Installation X X| X | X X HOLD for pump alignment with LBNL PMT present.
223600 Revgrse Osmosis Water
Equipment
31 Hold and Inspection X X X Inspect all plumbing |t_e_ms, pipes, valves, fittings, anchors, etc
for suspect/counterfeit items.
3.2 Installation X X X
HOLD for proper cleaning and test of RO piping per spec
. . requirements.
33 Field Quality Control XX XX XX HOLD for inspection of proper sloping of the piping system per
221111.
34 Start Up X X X | X | X HOLD for start up by factory authorized representative.
35 Warranty X X X
3.6 Demonstration N x X X | X HOLD for dgmonstrqtlon l?y fagtory-authonzed service
representative to train University personnel.
224000 Plumbing Fixtures
31 Hold and Inspection X X X Inspect all plumbing items, pipes, valves, fittings, anchors, etc
: P for suspect/counterfeit items.
3.2 Inspection X X X HOLD for pressure testing per spec requirements.
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3.3 Installation X X X
34 Adjusting and Cleaning X X X
230111.13 Testing and Maintenance of HVAC
31 Hold and Inspection X X X Inspect all pipes, yqlves, fittings, anchors, etc for
suspect/counterfeit items.
. . HOLD for cleaning and flushing of all piping system installed
3.2 Cleaning & Flushing X | X X X x| X under Div. 23. Provide flushing report for each piping system.
. - HOLD for pressure testing of all piping system installed under
33 Pressure Testing Piping Systems XX XX XX Div. 23. Provide pressure test report for each piping system.
34 Special Requirements X | X X X | X | X HOLD for pressure testing gas piping. Provide test report.
35 Disinfecting CW/HHW Piping X | X X | X | X HOLD for bacterial test.
System
Disinfecting of LCW or DI Piping HOLD for disinfecting and flushing of DI piping system. Provide
3.6 X X X X X X .
System flushing report.
3.7 Placing in Operation X X X
230500 Common Results for HYAC
31 Hold and Inspection X X X Inspect all plumbing material for Suspect/Counterfeit items per
013500.
3.2 Examination of Site X X X
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3.3 Accuracy of Data X X X
3.4 Coordination ltems X X X
35 Workmanship and Supervision X X X
3.6 Material Delivery and Storage X X X
3.7 Installation X X X
3.8 Piping and Equipment Identification X X X
3.9 Noise and Vibration X X X
3.10 Shutdown and Scheduling X X X
3.11 Protection of Equipment X X X
3.12 Inspection X X X X X X HOLD for factory inspection that require NRTL Approval.
3.13 Removed Equipment and Materials X X X
3.14 Cleaning X X X
3.15 Lubrication X X X
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3.16 Sealants X X X
3.17 Tests X | X X | X X HOLD for test results.
3.18 Commissioning X | X X X
Maintenance and Operating HOLD for the submittal of O&M manual and equipment data
3.19 . . X X X X . .
Instructions and Training sheet per Div. 1 requirements.
Common Motor Requirements for
230513 HVAV Equipment
Inspect all pipes, expansion fittings, supports, nuts, bolts,
3.1 Hold and Inspection X X X washers, etc for suspect/counterfeit items.
Inspect for motor shaft for Grounding.
3.2 Installation X X X
33 NEMA Open Motor Service Factor X X X
Schedule
Performance Schedule: Three
34 Phase - Open Drip-Proof X X X
Performance Schedule: Three
3.5 Phase, Totally Enclosed, Fan X X X
Cooled
3.6 Vibration X X X
230519 M_et.ers and Gages for HVAC
Piping
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31 Hold and Inspection X X X Inspect all pipes, fittings, supports, nuts, bolts, washers, etc for
' P suspect/counterfeit items.
3.2 Installation X X X
3.3 Connections X X X
3.4 Adjusting X X X X X HOLD for complete calibration of all meters, sensors, etc
3.5 Thermometer Schedule X X X
36 Pressure-Gage Scale-Range X X X
Schedule
3.7 Flowmeter Schedule X X X
3.8 Thermal-Energy Meter Schedule X X X
230529 H'ar?gers and Sgpports for HVAC
Piping and Equipment
31 Hold and Inspection X X X Inspect all structural steel, nuts, bolts, washers, etc for
' P suspect/counterfeit items.
3.2 Attachments to Structure X X X
3.3 Supports, Bracing and Accessories X X X
I . HOLD for inspection of seismic restraint not interferring with pipe
34 Seismic Restraints X X x| X thermal and building expansion loop.
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Vibration and Seismic Controls for
230548 HVAC Piping and Equipment
31 Hold and Inspection X X X Inspect all structur_al_ steel, nuts, bolts, washers, etc for
suspect/counterfeit items.
3.2 General X X X
3.3 Isolator Installation X X X
34 Equipment Isolation X X X
3.5 Piping Isolation X X X
3.6 Field Quality Control X | X X X | X X HOLD for field testing of vibration and seismic controls.
3.7 Vibration Isolation Schedule X X X
3.8 Balancing of Rotating Equipment X X X
230553 Iden_tlflcatlon for HVAC Piping and
Equipment
3.1 Hold and Inspection X X X
3.2 Preparation X X X
3.3 Installation X X X
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3.4 Indentification Schedule X X X
35 Valve Database X X X
3.6 Stenciling and Identification X X X
Testing, Adjusting and Balancing
230593 for HVAC
3.1 Hold and Inspection X X X
32 Generql Procedures for Testing and X X X
Balancing
3.3 Preparation X X X Inspect for final fixed pulley for all 20 hp motor and larger.
34 Compqnent Check Prior to X X X
Balancing
3.5 Air-System Balance Procedure X X X Inspect air-system balance in accordance with AABC.
3.6 Hydronic-System Balance Procedure| X X X Inspect for marking of the gages for normal operational mode.
3.7 Soung-Level Testing X | X X X X X HOLD for sound level testing. Provide test reports.
3.8 Operating Test X X X X X X HOLD for 24-hour testing. Provide test reports.
3.9 24-Hour Test X | X X X | X X HOLD for 7-hour testing. Provide test reports.
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3.10 Balance Report X X X
3.11 Training X X | X X HOLD for training of University personnel.
230713 Ductwork Insulation
3.1 Hold and Inspection X X X
3.2 Preparation X X X
230716 HVAC Equipment Insulation
3.1 Hold and Inspection X X X
3.2 Examination X X X
3.3 Preparation X X X
3.4 General Installation X X X
35 Installation of I_Equment, Tank, and X X X
Vessel Insulation
3.6 Field-Applied Jacket Application X X X
3.7 Finishes X X X
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3.8 Equipment Insulation Schedule X X X
39 Indoor, Field-Applied Jacket X X X
Schedule
310 Outdoor, Field-Applied Jacket X X X
Schedule
230719 HVAC Piping Insulation
3.1 Hold and Inspection X X X
3.2 Examination X X X
3.3 Preparation X X X
3.4 General Application Requirements X X X
3.5 Mineral-Fiber Insulation Application X X X
3.6 Cellular-Glass Insulation Application | X X X
Preformed elastomeric Cellular
3.7 Thermal Insulation Application X X X
3.8 Field-Applied Jacket Application X X X
3.9 Finishes X X X
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3.10 Piping system Applications X X X
311 Insulation Application Schedule, X X X
General
312 Interial Insulation Application X X X
Schedule
313 Exterior Insulation Application X X X
Schedule
3.14 Alternate Insulation Application X X X
230800 Commissioning of HVAC
3.1 Hold and Inspection X X X
39 Commissioning Process and X X X
Procedures
3.3 Pre-Functional Checklists X X X
3.4 Tab Review X X X
3.5 Functional Performance Testing X | X X X
3.6 Issue Correction X X X
37 Operation and Maintenance (O&M) X X X
Manuals
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3.8 Training of University Personnel X X X
232023 HVAC Pumps
3.1 Hold and Inspection X X X
3.2 Examination X X X
Inspect for grouting of bassed mounted pumps.
33 Installation N X X | X HQLQ for ms_pectlon & witness pump alignment by qualified
millwright using a laser.
Inspect for pump impeller for added capacity and re-Balance.
34 Malnter?ance and Ope_ratlng X X X
Instructions and Training
232113 Hydronic Piping
31 Hold and Inspection X X X Inspect all piping, .flt.tlngs, valves, nuts, bolts, washers, etc for
suspect/counterfeit items.
3.2 Preparation X X X
33 Installation X X X Inspect for sloping of pipes, low point drains and high point
vents.
34 Pipe Joint Connections X X X Conflrm_that m_s_taller have attended a Viega ProPress
Installation training class.
3.5 Dielectric Insulating Fittings X X X
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3.6 Valve Installation X X X
3.7 Pipe Sleeves X X X HOLD for inspection of underground sleeves for watertightness.
3.8 Seismic Restraints X X X
232120 Hydronic Specialties
31 Hold and Inspection X X X Inspect all piping, fittings, valves, nuts, bolts, washers, etc for
' P suspect/counterfeit items.
3.2 Installation and Application X X X
3.3 Expansion Tank Schedule X X X
232500 HVAC Water Treatment
. Inspect all piping, fittings, valves, nuts, bolts, washers, etc for
31 Hold and Inspection X X X suspect/counterfeit items.
3.2 Preparation X X | X X HOLD for inspection and witness of supply water analysis.
33 Cleaning Sequences X X X HOLD for witness that treated water is drain to sanitary sewer
' g >€q system.
. HOLD for concrete base curing time of 28 days. Inspect all
34 Installation X X X X structural anchors, nuts, bolts for suspect/counterfeit items.
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HOLD for inspection of space clearance for maintenance.
35 Connections X | X X | X X HOLD for inspection of dielectric fittings. Perform electrical
conductivity tests and provide test reports.
3.6 Closed System Treatment X X X
37 Field Quality Control x| x x X X | X HOLD for pressure test for leak and pressure test. Provide test
reports.
3.8 Maintenance Service X X X
39 Demonstration X x x| x HQLD fgr factory-authorized service representative to train
University Personnel.
233113 Metal Ducts
31 Ductwork X X X Inspect all ductwork support structual steels sgch as Unistru,
nuts, bolts, washers, etc for suspect/counterfeit items.
3.2 Sealing X X X
3.3 Coating for Fume Exhaust Ductwork X X | X | X HOLD for inspection of interior coating of FH exhaust ductwork.
and Plenums
3.4 Galvanizing Repairs X X X
35 Duct and Plenum Leak Testing X | X X X | X | X HOLD for 100% ductwork leak test. Provide test reports.
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3.6 Waste Management X X X
3.7 Seismic Restraints X X X
3.8 Field Conditions X X X
3.9 Duct Schedule X X X
233113.19 Metal Ducts Fittings
31 Hold and Inspection X X x X X HOLI_D for inspection qf back-_draft damper installation to confirm
that linkages are outside of air stream.
3.2 Installation X | X X | X X
33 Field Quality Control N x| x| X HO_LD for proper operation of flr_e, smqke and combination and
verify proper heat-response device is installed.
3.4 Waste Management X X X
233416 Centrifugal HVAC Fans
31 Hold and Inspection X X x | X X HOLP for inspection of access points for shaft and motor RPM
readings per 2.2.J.
31 Installation X X | X X
3.2 Adjusting N x X X | X HOLD for static and dynamic balance of fan. Provide certified
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34 Maintenance and Operating X X X X | X HOLD for factory-authorized service representative to train
' Instructions and Training University Personnel.
233600 Air Terminal Units
3.1 Hold and Inspection X X X
3.2 Installation X X1 X X
33 Adjusting x| x x X X | X HOL!:) for volume damper adjustment full flow to minimum flow.
Provide test reports.
3.4 Field Quality Control X | X X X | X | X HOLD for leak test, operational test and adjustment.
233700 Air Outlets and Inlets
3.1 Hold and Inspection X X X
3.2 Installation X X X
33 Air Inlet and Outlet Schedule X X X
235700 Heat Exchangers for HVAC
24 Source Quality Control X x X X X x| X Egbaefcireiz?it;grl;spectlon and witness of hydrostatic tests.
3.1 Hold and Inspection X X X
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3.2 General Installation X X X Inspect all structural steell, pipes, fittings, nuts, bolts, washers,
etc for suspect/counterfeit items.
3.3 Examination X X X
34 Gasketgd-PIate Heat-Exchanger X X X
Installation
35 Connections X X X
HOLD for leak test and adjustment for controls and safety
. . devices.
3.6 Field Quality Control XX XX XX HOLD for HX performance tests. Provide performance test
reports.
3.7 Cleaning X X X
236213 Water-Cooled Refrlgerant
Condenser Units
31 Hold and Inspection X X X Inspect all structural steell, pipes, fittings, nuts, bolts, washers,
etc for suspect/counterfeit items.
3.2 Installation X X X
MULLU Ul IEARK LESL dllU AUJUuSUTIETIL TUT LUTILHUIS dllu Sdadlely
devices. Inspect to confirm that the fins are combed.
3.3 Adjusting X | X X X X X HOLD for factory-authorized service representative to train
University Personnel.
237200 A|r-To-A|r Energy Recovery
Equipment
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31 Hold and Inspection X X X Inspect all structural steell, pipes, fittings, nuts, bolts, washers,
etc for suspect/counterfeit items.
39 Examination X X X Inspect all structural stee_l, plpes, fittings, nuts, bolts, washers,
etc for suspect/counterfeit items.
3.3 Installation X X X
HOLD for leak test and adjustment for controls and safety
34 Field Quality Control X X x| X X X dewces_. Inspect to confirm that the drain is directed the sanitary
sewer line.
HOLD for performance test. Provide performance test reports.
35 Demonstration X X X HQLD fpr factory-authorized service representative to train
University Personnel.
237311 antral Statlon Air Handling Units
with Coils
HOLD for factory test of AHU roof to confirm roof is sloped and
ponding will not occur. Inspect condensate pan is double
23 Casing X X X | X | X | X sloped. A factory test shall be performed by the manufacturer
and witnessed by the University. Following the test, a test report
shall be provided by the manufacturer to the University.
3.1 Hold and Inspection X | X X X
3.2 Examination X X | X X | X
33 Test and Inspections X X x| X X X HQLQ for roof curb inspection to confirm curb will not interfere
with air flow.
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HOLD for inspection of construction filter during construction and
3.3 Installation X | X X X X X permanent filter when building is accepted for beneficial
occupancy.
3.4 Air-Handling Unit Schedule X X X
238143 Air-Source Unitary Heat Pumps
3.1 Hold and Inspection X | X X X
3.2 Examination X X X
33 Installation X X X
3.4 Connections X X X
. . HOLD for leak test, operation test and adjustment for controls
35 Field Quality Control X | X XX X)X and safety devices. Inspect to confirm that the fins are combed.
3.6 Startup Service X | X X X | X | X HOLD for startup service by factory authorized representative.
3.7 Adjusting X X X X
38 Demonstration X x X X E:\)I\I;eDr sflc;)r/ fsgtrg(r)yr;izlthonzed service representative to train
238146 Water-Source Unitary Heat Pumps
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3.1 Hold and Inspection X | X X X
3.2 Examination X X X
3.3 Installation X X X
3.4 Connections X X X
. . HOLD for leak test, operation test and adjustment for controls
3.5 Field Quality Control X X X X x )X and safety devices. Inspect to confirm that the fins are combed.
3.6 Startup Service X | X X X | X | X HOLD for startup service by factory-authorized representative.
3.7 Adjusting X X X X
38 Demonstration X x | X X HQLD fpr factory-authorized service representative to train
University Personnel.
238216 Air Coils
3.1 Hold and Inspection X X X
3.2 Coils X X X InspecF drip pan for the double slopg requirement and
extensions of the pan per spec requirements.
33 Installation X X X
238129 Fan Coil Units
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3.1 Hold and Inspection X X X
3.2 Examination X X X
3.3 Installation X X X
3.4 Connections X X X
. . HOLD for leak test, operation test and adjustment for controls
35 Field Quality Control XX XX XX and safety devices. Inspect to confirm that the fins are combed.
3.6 Adjusting X | X X X
37 Demonstration X X X HQLD fgr factory-authorized service representative to train
University Personnel.
238245 Chilled Beams
3.1 Hold and Inspection X X X
3.2 Examination X X X
3.3 Installation X X X
3.4 Connections X X X
35 Identification X X X
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36 Field Quality Control X X X X | X X HOLD for leak .test, operation test and adjustment for controls
and safety devices.
3.7 Adjusting X | X X X
238316 Radlant.-He.at.lng and / or Cooling
Hydronic Piping
3.1 Hold and Inspection X X X
3.2 Examination X X X
33 Installation X X X
34 Field Quality Control N X X HOLD for leak _test, operation test and adjustment for controls
and safety devices.
Facilities Monitoring and Control
255000 System (FMCS)
28X 26 Duct Airflow Measuring Station X X N HOLD for inspection and verification of all identification and
e Identification Label labeling of wirings per paragraph 1.9.B.4, Submittals.
3.1 Hold and Inspection X X X
3.2 Examination X X X
3.3 Protection X X X
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3.4 Coordination X X X
35 General Workmanship X | X X | X X HOLD for wiring continuity verification by subcontractor.
3.6 Field Quality Control X X X | X X HOLD for inspection per spec requirements.
3.7 Wiring X X X
3.8 Communication Wiring X | X X | X X HOLD for wiring labeling and grounding of coaxial cables.
3.8.D I(;?en;??tl;mcatlon Wiring - Network X | X X | X | X HOLD for network integrity testing and documentation.
3.9 Communication Speed Performance | X @ X X X | X | X HOLD for per paragraph 3.9.A.1, 2 & 3 and 3.9.B.
310 Building Controller (BC) Installation X X x| X x X ;'(1)I6D for BC connection test reports and all related items per
Building Controller (BC) Installation - . . .
3.10.A Connection (point-to-Point) continuity] X | X X X | X | X HOLD for qu to-Point continuity test reports and
documentation.
test
311 Application Specific controllers and X X X
Integrators
312 Installation of Sensors N x  x X | X HQLD fgr sensor and current calibrations. Submit document to
University.
3.13 Flow Switch Installation X X X
B91 IGB Spec Section 013500 -
78 of 124 4/7/2016

Supplement 2




Page 7 9 of 124

LBNL Intergrative Genomics Building (IGB) Inspection, Test & Witness Hold Plan

TYPE OF ACTIONS
o S
4 ) =i
o g @
% % z DESCRIPTION OF c 2 g S
= = E INSPECTION, TEST & -% > > & " REMARKS
6 6 < WITNESS HOLD POINTS o . £ 8 21 2 B
= 2 Q| B 3} 3] c I
7)) c | © S | 8
LL LL o c (] w w (7)) [e] =1 ()
O o< = E 55 82 85 x
w W T - § §& 5 T a 5 2
o o < L 0 &£ & £ o 9|9 | s
n 0 a L L w» »n =2 T £ - O
3.14 Actuators X | X X X | X | X HOLD for actuator endpoints tests and documentation.
3.15 High Torque Electric Actuators X X X
3.16 Airflow Measurement Station X | X X | X X HOLD for sealing of all bolts and screw in the exhaust fan inlet.
3.17 Warning Labels X | X X | X X HOLD for warning labels installation per specification.
3.18 Identification of Hardware and Wiring X = X X | X X HOLD for equipment and wiring labels per specification.
3.19 Current_and Potential Transformer X | X X | X | X HOLD for approval of energizing plan per Div. 1.
Installation
3.20 Operator Interface X X X
3.21 Programing X X X X | X | X | X HOLD for programming per spec paragraph 3.21.C.3.
321.C10 Points and Graphics x X X X X X x HOLQ for venflcatlpn and documentgtlon of proper binding and
graphic programming per spec requirements.
Control System Checkout and HOLD for complete startup testing to verify operational control
3.22 . X X X X X . . . .
Testing system prior to system demonstration to University.
3.23 Control System Deomostration and X | X X | X X HOLD for system acceptance approval.
Acceptance
3.24 System Optimization X | X X | X X HOLD for system optimization per spec. requirements.
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3.25 Cleaning X X X
326 Training X X x X X HQLD fpr factory-authorized service representative to train
University Personnel.
3.27 Sequence of Operation X | X X X
255005 Laboratory Monitoring and
Control System
3.1 Hold and Inspection X X X
3.2 Fume Hood Vel(.)C'ty Controller X X X X | X | X HOLD for start up servicd by factory-authorized representative.
System Installation
Maintenance and Operating and HOLD for factory-authorized service representative to train
3.3 - . X X | X | X . )
Training Instruction University Personnel.
260500 Common Work Results for
Electrical
3.1 Hold and Inspection X X X
3.2 General Electrical Installation X X X
3.3 Arc Flash Hazard Warning Labeling = X X | X | X HOLD for inspection of Arc Flash Hazard Warning labels.
3.4 Equipment Identification X X | X X HOLD for inspection of equipment identification
35 Noise and Vibration X X X
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3.6 General Installation Methods X X X
3.7 Inspection X X X X X | X X HOLD for equipment that require NRTL Approval.
3.8 Electrical Tests X | X X | X X HOLD for approval of energization plan (EVAP).
3.9 Energization and Authorization X | X X | X X HOLD for per spec requirements.
Inspections and Testing for
260501 Electrical Work
3.1 Hold and Inspection X X X
3.2 General Electrical Installation X X X
3.3 Inspection and Tests X X X Inspect and tests per specific specification section requirements.
260513 Medium Voltage Cable
14 Quality Assurance X X X X | X | X X HOLD for factory inspection and test.
2.2K éirft\i/rﬁj?tslfe;onducmr and Shield X X | X X X HOLD for cable conductor and shield continuity tests in factory.
3.1 Hold and Inspection X X X
3.2 15kV Cable Installation X X X
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33 15kV Cable Labeling X x | X X HOLP for verification of phase labeling of each 15kV cable
circuit.
34 Test Laboratory X x| X X HOLD. for quqllflcatlon of inspections and test laboratory on the
cable installation.
15kV Cable Testing Immediately HOLD for insulation-resistance test and continuity test per spec
3.5 . X X X X X X .
after Installation requirements.
15kV Cable Testing after Splicing HOLD for insulation-resistance test and continuity test per spec
3.6 L . X X X X X X .
and End Termination Preparation requirements.
HOLD for EVAP approval for energization.
3.7 15kV Cable Energization X X X | X | X HOLD for recording of phase rotation and phase sequence and
provide report.
260519.11 600 Volt Conductors and Cable
3.1 Hold and Inspection X X X
Installation - Power, Control and . .
3.2 Lighting Systems Wiring X X | X X HOLD for wiring labeling.
3.3 Splices and Terminations X X X
3.4 Interface with other Systems X X X
. HOLD & Witness for insulation tests per 3.5.C.
35 Inspection and Tests X X X X x| X HOLD & Witness Torque tests per 3.5.E.
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HOLD for EVAP approval for energization.
3.6 Acceptance and Energization X | X X X | X | X HOLD & Witness Voltage, phase rotation and phase sequence
test per 3.6.B.
260519.12 Metal Clad Cable
3.1 Hold and Inspection X X X
Installation - Power, Control and
3.2 Lighting Systems Wiring X X X
3.3 Splices and Terminations X X X
3.4 Fittings X X X
3.5 Arrangement and Support X X X
HOLD & Witness continuity tests for all connections per 3.6.C.
3.6 Inspection and Tests X X X X | X | X HOLD & Witness insulation tests per 3.6.D.
HOLD & Witness torque tests per 3.6.E.
HOLD for EVAP approval for energization.
3.7 Acceptance and Energization X | X X X X X HOLD & Witness Voltage, phase rotation and sequence tests
per 3.7.B.
Low-Voltage Electrical Power
260523 Conductors and Cables (24 Volt
AC/DC or Less)
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3.1 Hold and Inspection X X X
3.2 Inspection and Verification X X X
33 Installation X X X
3.4 Terminations X X X
3.5 Interface with other Systems X X X
HOLD & Witness Conductor insulation and continuity tests per
3.6 Testing X X X X X X 3.6.B.1.
HOLD & Witness Voltage, current or signal tests per 3.7.B.
37 Acceptance and Energization X X x| X X X HOLD for EVAP approval for energization.HOLD & Witness
\Voltage, current or signal tests per 3.7.B.
260526 Secor!dary Grounding for
Electrical Systems
3.1 Hold and Inspection X X X
3.2 Installation X X X
33 Field Quality Control N X X X X HOLD, Inspect & Witness torque test per 3.3.B.
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HOLD for EVAP approval for energization.
3.4 Acceptance and Energization X | X X X X X HOLD & Witness tests after energization/activation of
conductors.
260533 Electrical Conduit
3.1 Hold and Inspection X X X
39 Concuit Installation Schedule X X X Inspect all electrical items (conduits, connectors, boxes),_ _
Unistruts, nuts, bolts, washers, etc for suspect/counterfeit items.
33 Conduit Size, Arrangement and X X X
Support
3.4 Conduit - Installation X X X
3.5 Underground Conduit - Installation X X X
3.6 Grounding X X X
3.7 Interface with other Systems X X X
260533.13 Boxes for Electrical Systems
3.1 Hold and Inspection X X X
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Inspect all electrical items (conduits, connectors, boxes),
3.2 Coordination of Box Locations X X X Unistruts, nuts, bolts, washers, etc for suspect/Counterfeit items
and workmanship per spec requirements.
3.3 Outlet Box Installation X X X
34 Floor Box Installation X X X
35 Pull and Juction Box Installation X X X
36 Grounding N X x| X Spot inspection of .se'conda.ry grounds. HOLD until corrected if
secondary ground is install incorrectly.
260553 Iden'Flflcatlon for Electrical
Services
3.1 Hold and Inspection X X X
39 panel Board Schedules X X X HOLD for checking of correct panel board labels for all panel
boards.
3.3 Schedule Changes X X X
3.4 Labeling and Special Markings X X X
260573 Electrical System Studies
21 One-Line Diagram X X X
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29 Short C!I’CUII and Protective Device X X X
Evaluation
23 Protective Device Coordination X X X
Study
2.4 Arc Flash Hazard Analysis X X X
. . . HOLD for service of a qualified field Engineer to test, and adjust
Protective Device Testing, the protective devices per spec requirements
2.5 Adjustment, Modification and Arc X X X X X X P . . P P q ’ .
o HOLD for inspection that the approved recommended settings
Flash Label Application . . .
have been set to each adjustable protective device.
11A Summary X X X HOLD for the subcontractor's submittal of Electrical System
Studes.
260800 Commissioning of Electrical
Systems
3.1 Hold and Inspection X X X
3.2 Submittals X X X
3.3 Common Responsibilities X X X
4.1 Summary X X X
4.2 Checks and Tests X X X X
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Equipment-Specific Testing
43.D.1&2 gggﬁgtlesment - Scheduled Lighting X X X X X HOLD & Witness all tests are approved per spec requirements.
Occupancy Sensor Lighting Controls
43E Equipment-Specific Testing - Test X X x| X X X HOLP & Witness all tests are approved per spec 4.3.E.2& 3 &5
Methods requirements.
260924 Addressable Lighting Controls
2.16 Source Quality Control X X X X | X X HOLD for factory inspection and witness of system test per spec.
3.1 Hold and Inspection X X X
3.2 Examination X X X
33 Installation X X X
3.4 Sequence of Operation X | X X X | X X HOLD until Sequence of Operation is accepted by University.
HOLD for system start up by factory-authorized representative.
3.5 Field Services and Test X | X X X | X X HOLD for pre-Installation visit.
HOLD for unsatisfactory condition revealed by test results.
3.6 Adjusting X | X X | X | X X HOLD for adjusting, fine tuning, system optimization.
3.7 Commissioning X | X X X X X HOLD for Title 24 Acceptance Test.
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HOLD for on-Site Performance-Verification Walkthrough.
38 Demonstration & Acceptance x| x x| x X HOLD for trglnlng of University personnel by factory-authorized
representative.
261116 Low Voltage Switchgear
3.1 Hold and Inspection X X X
3.2 Factory Tests X X X X | X X HOLD & Witness factory tests.
33 Field Installation X X X
HOLD for Site Support, Inspection and Testing by
Manufacturer's Technical Representative per 3.4.A.
HOLD for services of a recognized independent testing
3.4 Field Quality Control X | X X X | X X laboratory to perform inspections and tests per 3.4.C.
HOLD for unsatisfactory condition revealedby test results or
unsatisfactory methods of tests and/or testing apparatus per
3.4.D.
35 Adjusting X | X X X | X | X HOLD for approval of final voltages and tap settings.
3.6 Acceptance and Energization X | X X X | X | X HOLD for EVAP approval for energization.
3.7 Training X X | X | X HOLD for completion of field training of University personnel.
261213 Primary Switch and Medium-
Voltage Transformer
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3.1 Hold and Inspection X X X
3.2 Examination X X X
3.3 Installation X X X
HOLD for Site Support, Inspection and Testing by
Manufacturer's Technical Representative per 3.4.A.
HOLD for services of a recognized independent testing
3.4 Field Quality Control X | X X X | X | X laboratory to perform inspections and tests per 3.4.C.
HOLD for unsatisfactory condition revealedby test results or
unsatisfactory methods of tests and/or testing apparatus per
3.4.D.
35 Adjusting X | X X X | X | X HOLD for approval of final voltages and tap settings.
3.6 Acceptance and Energization X X X | X | X HOLD for EVAP approval for energization.
261323 SF§ Gas Insulated Loadbreak
Switches
3.1 Hold and Inspection X X X
3.2 Factory Production Tests X X X | X | X HOLD & Witness factory tests on actual units.
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HOLD & Witness field tests per 3.3.A.
HOLD for Site Support, Inspection and Testing by
. . Manufacturer's Technical Representative per 3.3.B.
33 Field Quality Control XX XX XX HOLD for unsatisfactory condition revealedby test results or
unsatisfactory methods of tests and/or testing apparatus per
3.4.D.
3.4 Field Installation X X X
3.4 Acceptance and Energization X X X X X X HOLD for EVAP approval for energization.
262213 Low-Voltage Distribution
Transformers
3.1 Hold and Inspection X X X
3.2 Installation X X X | X
. HOLD & Witness insulation tests per 3.3.b
33 Inspection and Tests X X X X x )X HOLD & Witness torque tests per 3.3.C.
HOLD for EVAP approval for energization.
34 Acceptance and Energization X | X X X X X HOLD for Voltage, phase rotation and phase sequence tests,
and record tap settings.
262416 Panelboards
3.1 Hold and Inspection X X X
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3.2 Installation X X X | X
HOLD & Witness field tests per 3.3.A.
33 Field Quality Control X X X X | X | X HOLD & Witness torque tests per 3.3.B.
HOLD & Witness insulation tests per 3.3.C.
HOLD for EVAP approval for energization.
34 Acceptance and Energization X X x| X X X HOLD & Witness Voltage , phase rotation and phase sequences
tests per 3.4.B.
HOLD & Witness Balanced load tests per 3.4.C.
35 Final Submittals X X x| X HOLD for As-Buﬂt Panel Schedules and certified test report per
spec requirements.
3.6 Reference Drawings and Panelboard X X | X | X HOLD for approval of panelboard schedules.
Schedules
262423 Enclosed Low-Voltage Motor
Controllers
3.1 Hold and Inspection X X X
Inspect all electrical items (conduits, connectors, boxes),
3.2 Installation X X X X Unistruts, nuts, bolts, washers, etc for suspect/counterfeit items
and workmanship per spec requirements.
33 Inspection and Tests X X X X | X | X HOLD & Witness all field tests per 3.3.A,B,C, D, & E
HOLD for EVAP approval for energization.
3.4 Acceptance and Energization X | X X X X X HOLD & Witness Voltage, phase rotation and phase sequence
tests per 3.4.B.
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262500 Enclosed Busway
3.1 Hold and Inspection X X X
3.2 Field Measurements X X X
3.3 Installation X X X | X
HOLD & Witness field tests per 3.4.A.
HOLD & Witness insulation test per 3.4.B.
3.4 Inspections and Tests X | X X X X X HOLD for unsatisfactory condition revealedby test results or
unsatisfactory methods of tests and/or testing apparatus per
3.4.D.
3.5 Final Submittals X | X X X | X X HOLD for certified test reports.
262713 Electricity Metering
3.1 Hold and Inspection X X X
3.2 Installation X X X | X
HOLD & Witness field tests per 3.3.A.
. . HOLD & inspect per 3.3.B.
3.3 Field Quality Control X | X X XXX HOLD & Witness insulation resistance and continuity test per
3.3.C.
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HOLD for EVAP approval for energization.
3.4 Acceptance and Energization X X X X X HOLD & Check that the electrical data and information displayed
is correct and properly tracking in real time.
262726 Wiring Devices
3.1 Hold and Inspection X X X
3.2 Installation X X X
3.3 Grounding X X X
HOLD & Witness test of each receptable per 3.4.D.
HOLD & Witness test of each 120-Volt convenience receptacles
. . per 3.4.E.
3.4 Field Quality Control X | X XX x )X HOLD & Witness tests of each GFCI 3.4.F.
HOLD & Witness testing of each other than 120-volt
convenience receptacles per 3.4.G.
262816 Enclosed Low-Voltage Circuit
Breakers
31 Installation X X X
HOLD & Witness all field tests per 3.2.A.
HOLD & Witness testing, inspection calibration and start-up by
3.2 Field Quality Control X | X X X | X | X manufacturer's technical representative per 3.2.B.
HOLD & Witness all torque test per 3.2.C.
HOLD & Witness all insulaltion tests per 3.2.D.
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HOLD for EVAP approval for energization.
3.3 Acceptance and Energization X | X X X X X HOLD & Witness Voltage, phase rotation and phase sequences
tests.
262816.11 Safety Disconnect Switches
3.1 Hold and Inspection X X X
3.2 Installation X X X
HOLD & Witness testing, inspection calibration and start-up by
manufacturer's technical representative per 3.3.B.
HOLD & Witness all torque test per 3.3.C.
3.3 Field Quality Control X | X X X X X HOLD & Witness all insulation tests per 3.3.D.
HOLD for unsatisfactory condition revealedby test results or
unsatisfactory methods of tests and/or testing apparatus per
3.3.E.
HOLD for EVAP approval for energization.
3.4 Acceptance and Energization X | X X X X X HOLD & Witness Voltage, phase rotation and phase sequences
tests.
262923 Variable Frequency Drives
3.1 Hold and Inspection X X X
3.2 Examination X X X
3.3 VFD Installation X X X
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HOLD & Witness all field tests per 3.4.A.
HOLD & Witness all torque test per 3.4.B.1.
HOLD & Witness all insulation tests per 3.4.B.2 & 3.
3.4 Field Quality Control X X X X | X X HOLD for unsatisfactory condition revealedby test results or
unsatisfactory methods of tests and/or testing apparatus per
3.4.D.
HOLD for EVAP approval for energization.
HOLD & Witness subcontractor acceptance testingper
35 Acceptance and Energization x| x x X X | X ;ngnBufacturers instructions and University's supervision per
HOLD & Witness Voltage, phase rotation and phase sequences
tests per 3.5.C.
263213 Packaged Engine Generator
3.1 Hold and Inspection X X X
3.2 Factory Prototype Tests X X X | X | X | X HOLD and Witness factory prototype test.
3.3 Factory ProductionTests X X X X | X X HOLD for factory test and witness by University Representative.
34 Field Installation X X X
35 Job Site Testing X X x| X X X HOLD & Witness field tests in Iaccordance W!th NFPA 110
Chapter 5-13 by manufacturer's representative.
36 Operation and Maintenance Training X x x| x HQLD fgr factory-authorized service representative to train
University Personnel.
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3.7 Final Submittals X X X
263213.11 Engine-Generator Load Test Bank
3.1 Hold and Inspection X X X
HOLD & Witness field tests per 3.2.A.
HOLD & Witness Vendor and/or subcontractor field testing in
. . conjunction with engine-generator testing.
3.2 Field Quality Control XX XX XX HOLD for unsatisfactory condition revealedby test results or
unsatisfactory methods of tests and/or testing apparatus per
3.3.C.
. . - HOLD for factory-authorized service representative to train
3.3 Operation and Maintenance Training | X X | X | X X University Personnel,
3.7 Final Submittals X X X
263323 Cenfcral Battery Inverter
Equipment
3.1 Hold and Inspection X X X
3.2 Factory Tests X X X | X | X | X HOLD for factory test and witness by University Represetative.
33 Installation X X X
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HOLD for Site Support, Inspection and Testing by
Manufacturer's Technical Representative per 3.4.A.
3.4 Field Testing and Commissioning X | X X X X X HOLD for unsatisfactory condition revealedby test results or
unsatisfactory methods of tests and/or testing apparatus per
3.4.C.
3.5 Acceptance and Energization X | X X X | X | X HOLD for EVAP approval for energization.
36 Demonstration and Training X x | X X HQLD fpr factory-authorized service representative to train
University Personnel.
263623 Automatic Trgnsfer Switch with
Bypass-Isolation Feature
3.1 Hold and Inspection X X X
. HOLD & Witness field tests in conjunction with engine-generator
32 Installation XX XX XX to meet NFPA 110, Chapter 5-13 per 3.2.E.
33 Operation and Maintenance Manuals X x X X HOLD for factory-authorized service representative to train
' and Training University Personnel.
B91 IGB Spec Section 013500 -
98 of 124 4/7/2016

Supplement 2




Page 99 of 124

LBNL Intergrative Genomics Building (IGB) Inspection, Test & Witness Hold Plan

TYPE OF ACTIONS

j =
o R
Z i o
O g 7 @
% % z DESCRIPTION OF c 2 g S
= = E INSPECTION, TEST & -% > > & " REMARKS
6 8 < WITNESS HOLD POINTS o . £ 8 21 2 B
= = [ F 0 8 8 Sl 5 a
LL L c & L | LW é o B o} "
@) 0< = 5 &5 o & § x 2
w o4 T8 5 ¢ £ 8 o @5 2
o o < L0 ¥ o v o B
n na L L »w »w = T £ - O
HOLD for Site Support, Inspection and Testing by
Manufacturer's Technical Representative per 3.4.A.
HOLD for unsatisfactory condition revealedby test results or
unsatisfactory methods of tests and/or testing apparatus per
. . 3.4.D.
3.4 Field Quality Control XX XX XX HOLD and Witness transfer switch test by manufacturer with the
engine-generator as a system per 3.4.F.
Full load testing in all positions and modes of opertion per 3.4.G
& H.
35 Acceptance and Energization X X X X | X | X HOLD for EVAP approval for energization.
264200 Cathodic Protection
16 Deliverv. Storage and Handlin X X X Inspect for all suspect/counterfeit items especially nuts, bolts,
' Y 9 9 washers. Inspect for protections for the delivered material.
3.1 Surface Preparation X X X
3.2 Cable Preparation X X X
3.3 Welding Procedure X X X
34 Protecthn of Welded Cable X X X
Connections
3.5 Bonding Rubber-Ring Gasket Joints = X X X
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3.6 Repair X X X
HOLD for inspection prior to backfilling per 3.7.A.
HOLD & Witness weld strength test (hammer blow test) per
3.7 Field Quality Control X X X X | X | X 3.7.E.
HOLD & Witness dielectric strength test per 3.7.F.
HOLD & Witness bolt and flange resistance tests per 3.7.G.
3.8 Acceptance & Energization X X X HOLD for EVAP approval for energization.
265000 Lighting
3.1 Hold and Inspection X X X
3.2 Installation, General Requirements X X X
3.3 Indoor Installation X X X
3.4 Outdoor Installation X X X
35 Adjusting X X X
3.6 Cleaning X X X
3.7 Diffusers and Enclosures X X X
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3.8 Photocells X X X
. . HOLD & Witness all field tests per 3.9.A.
3.9 Field Quality Control XX XX XX \Witness lllunination level tests per 3.9.C & D.
270000 Communications
3.1 General X X X
3.2 Cable Pathways X X X
3.4 Work Area Outlets X X X
3.5 Installation Practices X X X
3.6 Labeling X X | X X HOLD for approval of cable labeling.
3.7 Fire Stopping X X X
3.8 Shop Drawings X X X
3.9 Seallr?g of Penetrations and X X X
Openings
3.11 Cable Supports X X X
3.12 Cable Protection X X X
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3.13 Grounding and Bonding X X X
3.14 Documentation X X X
315 Trainin X X X X HOLD for factory-authorized service representative to train
' 9 University Personnel.
3.16 Cleaning X X X
3.17 Project Closeout X X X
270526 Communlcatlons Grounding and
Bonding
31 General X X x| X X X HOLD for approval of continuity and resistance after installation
' but prior to substantial completion.
Telecommunications Main
32 Grounding Buss Bar (TMGB) X X X X
Telecommunications Grounding
33 Buss Bar (TGB) XX X X
Building Conductor for
3.4 Telecommunications (BCT) X X X X
Telecommunications Bonding Back
35 Bone (TBB) XX X X
36 General Bonding Conductors or N X X
Jumpers
3.7 Grounding Lugs X | X X X
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3.8 Preparation X | X X X
3.9 Installation X | X X X
3.10 Acceptance X | X X X
270810 Optical Fiber Testing and
Measurements
3.1 General X | X X X X X HOLD for approval of optical fiber link test results.
3.2 Performance Test Parameters X | X X X HOLD for performance tests per spec requirements.
3.3 Adminstration X X X
271100 Commuplgatlons Equipment
Room Fittings
3.1 Additional Information X X X
3.2 Entrance Facilities X X X
3.3 Underground Entrance Pathway X X X
3.4 Fiber Optic Patch Panels X X X
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3.5 Fiber Backbone termination X X X
3.6 Equipment Racks and Cabinets X X X
3.7 Service Slack Loops X X X
38 Cab!e Routing from Ladder to Racks X X X
Vertical Managers
3.9 Bonding and Grounding X | X X X
3.10 Anti-Static Floors X | X X X
3.11 Braided Cable Sleeves X | X X X
3.12 Seismic Considerations X X X
Floor Plan Maps with Numbered
313 Work Area Outlets X X X
3.14 Backing X X X
271300 Communlcatlons Backbone
Cabling
3.1 Installation X X X
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3.2 Fiber Loss Budget X X X
3.3 Conduits and Cabling X X X
271500 Com_munlcatlons Horizontal
Cabling
31 Installation X X X
3.2 Fiber Loss Budget X X X
3.3 Cleaning X X X
3.4 Acceptance X | X X X
3.5 Field Quality Control X | X X X
274116 Ad|gV|suaI Systems and
Equipment
3.1 General X X X
3.2 General Requirements X X X
3.3 Equipment Connection X X X
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3.4 Installation and Programming X X X
3.5 Workmanship X X X
3.6 Preliminary Testing and Adjustments | X | X X X | X X HOLD for University acceptance of preliminary test reports.
3.7 Acceptance Tests X | X X X | X X HOLD for University acceptance tests.
System Documentation, Training and HOLD for factory-authorized service representative to train
3.8 : X X X X . .
Field Support University Personnel.
280000 General Security System
Requirements
3.1 Examination X X X
3.2 Field Quality Control X X X X
3.3 Installation X | X X X
3.4 Repair/Restoration X X X X
3.5 Cleaning X X X
3.6 Testing X X X X | X | X HOLD for University acceptance of tests per spec requirements.
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280513 Security System Cabling
3.1 Installation X X X
3.2 Cable Support X X X
280553 Security System Labels
31 Installation X X X
3.2 Cable Label Format X X | X | X
281313.11 Card Access System
3.1 Installation X | X X X
3.2 Installation of Cabling X X X X
3.3 Equipment Identification X X | X X HOLD for inspection of all access control equipment labeling.
Acceptance Testing and HOLD for acceptance test in the presence of University
34 L X X X X X ) . . .
Commissioning Representative and Protective Service Representative.
282300 Video Surveillance System
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31 Installation X X X
3.2 Interface with other Products X X X
3.3 Adjusting X X X
34 Testing, Commissioning and N x X X | X HOLD for system testing and commissioning per spec
' Demonstration requirements.
Interior Fire Alarm and Mass
283176 Notification System
31 Inst.a.llatl.on of Fire Alarm and Mass X X X
Notification System
3.2 System Field Wiring X X X
3.3 Fire Stopping X X X
3.4 Painting X X X
35 Field Quality Control X | X X X | X | X HOLD for field testing per spec requirements.
36 Operatlpn and Maintenance (O&M) X X X
Instructions
3.7 Extra Materials X X X
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312213 Rough Grading
3.1 Examination X X X
3.2 Preparation X X X
3.3 Subsoil Excavation X X X
3.4 Filling X X X
3.5 Tolerances X X X
3.6 Field Quality Control X | X X | X | X X HOLD for compaction test and provide test reports.
3.7 Protection X X X
312300 Structural Excavation and Fill
3.1 Preparation X X X
3.2 Excavation X X X
3.3 Backfilling X X X
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34 Fill Over Concrete Mat Foundations | X X X
3.5 Field Quality Control X | X X X X X HOLD for Geotech Engineer observation.
312316 Excavation
3.1 Preparation X X X
3.2 Excavation X X X
3.3 Field Quality Control X X X | X X HOLD for inspection of bearing surface before concealment.
3.4 Protection X X X
312316.13 Trenching
3.1 Examination by Subcontractor X X X
3.2 Preparation X X X
3.3 Protection X X X
3.4 Excavation X X X
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HOLD for underground utillities survey by University Surveyor
3.5 Backfilling X | X X | X X prior to backfilling.
HOLD for compaction tests and provide test reports.
3.6 Tolerances X X X
3.7 Tolerances X X X
38 Field Quality Control X X x| X X X HQLD u_ntll compaction tests are conducted and accepted by
University.
312323 Backfilling
3.1 Examination X X X
3.2 Preparation X X X
3.3 Backfilling X X X
3.4 Tolerances X X X
35 Field Quality Control X X x X X | X HQLD qnﬂl compaction tests are conducted and accepted by
University.
3.6 Protection of Finished Work X X X
3.7 Schedule X X X
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313500 Slope Protection
3.1 Erosion Control Netting X X X
3.2 Rock Slope Protection X X X
315100 Tieback Anchors
3.1 Preparation X X X
3.2 Installation X X X
33 Load Testing N X X X | X HOL_D for load testing and witness by University's Geotect
Engineer.
. . HOLD for Geotech Engineer observation.
3.4 Field Quality Control X X X X x| X HOLD for test sample compressive strength testing.
3.5 Unacceptable Tieback Anchors X | X X | X X X HOLD for unacceptable tieback anchors.
316333 Micropiles
3.1 Preparation X X X
3.2 Installation X X X
HOLD for load testing and witness by University's Geotect
33 Load Testing X X X X | X | X Engineer.

HOLD for defective micropiles.
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3.4 Field Quality Control X | X X X X X HOLD for test sample compressive strength testing.
321123 Aggregate Base Courses
31 Examination X X X
3.2 Preparation X X X
3.3 Aggregate Base N X x| X HOLD unt_ll den_15|ty/m0|sture testing is conducted and approved
by the University.
34 Tolerances X X x X X HOLD fpr approval of subgrade surface elevations, aggregate
base thickness, and surface smoothness.
321216 Asphalt Paving
3.1 Examination X X X
3.2 Prlme Coat, Tack Coat and Paint X X X
Binder
33 PIaC|.ng Pavement Reinforcing X X X
Fabric
34 Placing Asphalt Pavement X X X
35 Tolerances X X X
3.6 Field Quality Control X X X
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3.7 Protection X X X
3.8 Construction Waste Management X X X
321313 Concrete Paving
31 Examination X X X
3.2 Preparation X X X
3.3 Forming X X X
34 Reinforcement X X x| x| x  x HOLD for inspection and acceptance of reinforcing steel prior to
: placing concrete.
35 Formed Joints X X X
3.6 Placing Concrete X X X X | X HOLD for concrete cure time of 28 days per spec section
' g 033000.
3.7 Finishing X X X
3.8 Concrete Protection and Curing X X X
3.9 Application of Concrete Sealants X X X
3.10 Pavement Tolerances X X X
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3.11 Field Quality Control X | X X | X | X X HOLD for field testing per spec requirements.
3.12 Protection X X X
321550 Decorative Gravel
31 Preparation X X X
3.2 Installation X X X
3.3 Repairs and Protection X X X
321723 Pavment Markings
3.1 Striping and Markings X X X
3.2 Signs and Guide Markers X X X
3.3 Pavement Markers X X X
3.4 Parking Bumpers X X X
323113 Chain Link Fences and Gates
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3.1 Installation X X X
3.2 Grounding X X X
323119 Decorative Metal Fences and
Gates
3.1 Examination X X X
3.2 Preparation X X X
3.3 Decorative Fence Installation X X X
3.4 Gate Installation X X X
3.5 Adjusting X X X
326010 Decorative Wood Fences
3.1 Fabrication X X X
3.2 Installation X X X
330110 Opt.ar.atlon and Maintenance of
Utilities
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HOLD for flushing of the water pipeline and confirm the flushing
3.1 Cleaning and Flushing X | X X | X X velocity meets NFPA 24 requirements.
HOLD for cleaning and disinfecting DI water piping system.
3.2 Pressure Testing Piping Systems X X x | X X H_O_LD for witnessing pressure testing of all underground utilities
piping system.
Inspect, witness and HOLD until disinfection is completed and
Disinfecting HPCW or DCW Piping bacteria counts meets the drinking water standard. Disinfection
3.3 X X X X X X . . .
System shall be per spec section 330110. Inform University
Representative to witness flushing.
330130.51 Corrosion Protection of Utilities
Black Steel, Threaded Galvanized HOLD for_lnspectlon and Wltne_ss of_ pipe and flttlng wrapping per
31 - - X | X X | X X spec requirements. Inform University Representation to withess
Steel, and Stainless Steel Piping )
wrapping.
Welded Steel Spools and HOLD forllnspectlon and Wltngss of pipe and flttlng wrapping per
3.2 . . X | X X | X | X spec requirements. Inform University Representation to witness
Galvanized Assemblies :
wrapping.
HOLD for inspection and witness of pipe and fitting wrapping per
33 Copper Tubing and Pipes X X X | X | X spec requirements. Inform University Representation to witness
wrapping.
HOLD for inspection and witness of coating of miscellaneous
3.4 Miscellaneous Metals X X X | X | X metals installed underground per spec requirements. Inform
University Representation to witness coating.
HOLD for inspection and witness of tape wrapping per spec
35 Tape Wrap Procedure X | X X | X | X requirements. Inform University Representation to witness
wrapping.
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3.6 Hot Dip Galvanizing X X X | X X HOLD for field testing of Zinc coating thickness.
Plastic Protective Wrapping for HOLP for inspection and_wnngss of tape wrapping per spec
3.7 - L X | X X | X X requirements. Inform University Representation to witness
Ductile Iron Piping -
wrapping.
3.8 Field Quality Control N x| X X HOLD for.holld.ay-detectlon |n§pectloq per spec regwrements.
Inform University Representation to witness wrapping.
Repairs to Underground Coatings HOLP for inspection and_wnm_ess of holiday repairs per spec
3.9 ) X | X X | X X requirements. Inform University Representation to witness
and Wrappings . -
holiday repairs.
330500 Cqmmon Work Results for
Utilities
3.1 Tie-ins to Existing Utilities X X1 X X HOLD for University approval of Tie-in procedures, etc.
3.2 Closing of Uninspected Work X | X X | X | X HOLD for inspection prior closing of all underground utilties.
HOLD for alignment survey by University contracted surveyor.
3.3 Underground Piping Installation X | X X | X X HOLD for inspection and witness of tracer wire installation and
continuity tests by subcontractor.
3.4 Soldered and Brazed Joints X X X
35 Pipe Penetrations through Structures X X x X | X HOLD for inspection and witness of sealing of the penetrations
through structures.
330600.10 Schedules for Utility Piping
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3.1 Utility Piping Material Schedule X X X
330600.11 Schedules for Utility Valves
3.1 Installation per spec requirement X X X
330600.13 Schedules for Valve Boxes
3.1 Formwork X X X
3.2 Reinforcement X X X
3.3 Concrete X | X X | X X HOLD for 28 day curing time.
3.4 Metal Fabrication and Installation X X X
Water Distribution for Domestic
331100 and Fire Protection Services
16 Delivery, Storage and Handling X X X Inspect for all suspect/countgrfelt items esp_eually nuts, polts,
washers. Inspect for protections for the delivered material.
31A1 Instqllatlon of Pipelines per NFPA 24 X X X
requirements
31A2 Installatl_on of Pipelines - Location of X X X
Water Line
31A3 Installation of Pipelines - Earthwork X X X ll;esr[])s::t trench shoring. Inspect for minimum pipeline coverage if
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31A4 Installqthn of Pipelines - Pipe Laying X X X
and Jointing
31A5 Installation of Pipelines - Tracer Wire® X = X X X X | X Ipspect the |nstallat.|on of tracer wire per Div 1, 013500.. Witness
field test of the tracing wire continuty test per spec requirement.
Installation of Pipelines - Connection HOLD for Inspection and witness tie-in connection, fitting
3.1.A6 - . X X X X X . . .
to Existing Water Lines cleaning by swapping with bleach and system pressure tests.
Inspect and witness sealing of the wall penetration per spec
3.1A7 Installation of Pipelines - Penetration | X | X X X requirements. Inform University Representative to witness the
sealing.
31A8 In.stallatlon of Pipelines - Flanged X X X
Pipe
Installation of Pipelines - Cathodic Inspect, witness and field test of the exsothermic welding of the
3.1.A9 . X | X X X . . .
Protection cables per Div 33, Corrosion Protection.
Installation of Ductile Iron Piing - Inspect that all bolts, nuts, washers are Type 316 stainless steel.
3.1B.1b - ping X X X X Inspect, witness and perform field test of the first flange
Jointing ) .
aboveground is an insulated flange.
31.B.1d Installation of Pipelines - Pipe X X x | X X Inspect and HOLD for concrete to meet the 28 day curing time
Anchorage spec 033000.
31B.1e InstaIIaFlon of Pipelines - Exterior X X X X Inspect and witness wrapping and mastic of the exposed metal
Protection part.
3.1.B.2 Installation of Valves and Hydrants X X X
Field Quality Control - Field Tests Inspect, withess and HOLD hydrostatic test per spec
3.2A . X | X X | X | X :
and Inspections requirements.
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Inspect, witness and HOLD until subcontractor meets the
3.2B Field Quality Control - Backfilling X | X X X | X X backfilling requirement per Div. spec 312323 and Contract
Drawing Details.
. . . Inspect, witness and HOLD until hydrostatic pressure tests pass
3.2.C Ef)lge(gﬁilty Control - Testing X | X X X X X the spec requirements. Inform University Representative to
witness pressure tests.
Field an“ty Control - Backflow Inspect, witness and HOLD until BFP forward flow tests pass.
3.2.D Prevention Assembly Forward Flow | X | X X X X X . . . .
Test Inform University Representative to witness tests.
Inspect, witness and HOLD until pipeline flushing per spec
3.2.E Field Quality Control - Flushing X | X X X X X section 330110. Inform University Representative to witness
flushing.
Inspect, witness and HOLD until disinfection is completed and
. . . . bacteria counts meets the drinking water standard. Disinfection
3.2.F Field Quality Control - Disinfection X | X XX XX shall be per spec section 330110. Inform University
Representative to witness flushing.
3.2.G Field Quality Control - Certificates X X X
3.2.H Field Quality Control - Cleanup X X X
333100 Sanitary Sewerage Utilities
3.1 Trenching X X X
3.2 Pipe Installation X X X
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3.3 Manhole Connection X X X
3.4 Cleanou.ts, Drop and Lateral X X X
Connections
35 Control Wire Installation X | X X X
3.6 Handling X X X
3.7 Protection, Barricades, etc X X X
3.8 Cleaning X X X
3.9 Inspection X | X X X
310 Deflection Testing for PVC Pipes N X X X | X HOLD for deflgctllon test by hand pull a 9 spline rigid mandrel
through all mainlines.
3.11 Television Inspection X | X X X | X | X HOLD for television of mainline ponding per spec requirements.
3.12 Cleaning & Testing X | X X X | X | X HOLD for tracer wire continuity test and pressure test.
Sanitary Utility Sewerage
333913 Manholes, Frames and Covers
Inspect for any groundwater pumping. Pumped water must be
3.1 Manhole Concrete Base X X X contained and discharged to sanitary sewer system.
Discharging to Storm Drain is prohibited.
3.2 Manhole Inverts X | X X X X X

B91 IGB Spec Section 013500 -
Supplement 2

122 of 124

4/7/2016




Page 1 2 3 of 124

LBNL Intergrative Genomics Building (IGB) Inspection, Test & Witness Hold Plan

TYPE OF ACTIONS

j =
o R
Z i o
O g 7 @
% % z DESCRIPTION OF c 2 g S
= = E INSPECTION, TEST & -% > > & " REMARKS
6 8 < WITNESS HOLD POINTS o . £ 8 21 2 B
~ 0 F 0 g8 8 S5 &
L L c & L | LW é o B o} "
O 0< = =S 3l o o g x| 2
ww o4 T8 5 ¢ £ 8 o @5 2
o o < QL1 0 | £ ol v o =
n na L L »w »w = T £ - O
3.3 Manhole Construction X X X
3.4 Manhole Coatings X | X X | X X HOLD for insptection and witness of manhole coatings.
35 Cleanouts X X X
36 Manhole Testing X X X X X | X HOLD for manhole testing per spec requirements. Provide test
reports.
334000 Storm Drainage Utilities
31 Flow Control X X X
3.2 Pipeline Installation X | X X X X | X HOLD for pressure testing per spec requirements.
334600 Subdrainage
3.1 Examination X X X
33 Underslab Drainage Installation N X X X | X HQLP for |n§pect|on and W|tne§s of alignment survey, tracer
wire installation, per spec requirements.
3.4 Piping Installation X X X
3.5 Pipe Joint Connections X X X
3.6 Cleanout Installation X X X
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3.7 Connection X X X
3.8 Field Quality Control X | X X X HOLD for water tests per spec requirements.
39 Cleaning X X X X HOLD forllnspectlon and witness of pipe interior cleaning per
spec requirements.
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