Schedule C

ADMINISTRATIVE PROCEDURE

GEN-TMP-ADM3207-01 |

TEMPLATE FOR CONSTRUCTION SPECIFICATIONS | Rev. 2

CON

RAC

SPECIFICATION

POS-SPEC-000139

FOR

PHOTOVOLTAIC SOLAR POWER
INSTALLATION

AT

Belleau Substation

Prepared by POS

for

Rev Date Revisions Originator Reviewer Approver
0 2-27-2013 Draft For Review DL Lueckenotte SJ Wibbenmeyer
1 3-7-2013 Draft For Review DL Lueckenotte SJ Wibbenmeyer
2 8-23-2013 Final Draft DL Lueckenotte SJIW/JIS Willey
3 11-22-2013 Contract Version SIW Chad Raley




Schedule C

Specification POS-SPEC-000139

Sheet No. i-2
I NDEX
SECTION | SECTION TITLE SHEET #
GENERAL REQUIREMENTS
1A SUPPLEMENTAL GENERAL CONDITIONS 1A-1t09
1.0 General 1A-2
2.0 Definitions 1A-2
3.0 Intent of Specifications and Drawings 1A-3
4.0 Bench Marks 1A-3
5.0 Drawings, Details & Instructions Provided by Contractor 1A-3
6.0 Labor Conditions 1A-3to 4
7.0 Contractor Management Requirements 1A-4
8.0 Delivery and Storage 1A-5t06
9.0 Removals and Preparatory Work 1A-6
10.0 Cutting, Patching & Temporary Buildings 1A-7
11.0 Temporary Heat 1A-7
12.0 Quality Requirements 1A-7
13.0 Owner Approval of Procedure 1A-8
14.0 Confidentiality 1A-8
15.0 Accounting / Invoicing Requirements / ACIP 1A-8t0 9
1B SUMMARY OF WORK 1B-1to 21
1.0 Introduction 1B-1
2.0 Summary of Work 1B-1to 11
3.0 Schedule Milestones 1B-11
4.0 Project Reporting Requirements 1B-11to 13
5.0 Company and Manufacturer's Drawings 1B-13
6.0 Work, Materials and Equipment Supplied by Contractor 1B-13to 15
7.0 Project Management 1B-15
8.0 Construction and Construction Management 1B-15
9.0 Distribution Interconnection 1B-16
10.0 Utilities and Facilities 1B-16
11.0 Operations and Maintenance Testing 1B-17
12.0 Owner’s Manual 1B-17
13.0 Turnover and Startup Testing 1B-18
14.0 Procedure Development 1B-19
15.0 Performance Testing 1B-19
16.0 Spare Parts 1B-20
17.0 Work, Materials and Equipment Supplied by Company 1B-20
18.0 Contractor's Cost Tracking Program 1B-20
19.0 General Information 1B-20to 21
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1D GENERAL TECHNICAL REQUIREMENTS 1D-1to 8
1.0 Technical Requirements 1D-1
2.0 Civil Design Criteria and Code Requirements 1D-1to 5
3.0 Electrical and Controls Design Criteria and Code Requirements 1D-5to 10
4.0 Approved Equipment 1D-10
5.0 Testing 1D-11
6.0 Capacity Test 1D-12to 15
7.0 Pre-shipment Inspection 1D-15
8.0 Shipping 1D-16
9.0 Receipt Inspection 1D-17
1E DESIGN BASIS FORMAT REQUIRMENTS 1E-1t0 6
1.0 System Overview 1E-1
2.0 Design Basis Information 1E-1to 4
3.0 Settings, Ranges and Components 1E-4to5
4.0 References 1E-5t0 6
5.0 Scope of Change 1E-6
6.0 Appendices 1E-6
TECHNICAL SUPPLEMENTAL SPECIFICATIONS
EO000 ELECTRICAL EQUIPMENT AND SYSTEM VOLTAGES E000-1
E100 WIRING METHODS, CABLE AND RACEWAY E100-1to 7
E100.1 General Requirements
E100.2 Equipment Safety Grounding (Earthing)
E100.3 Electrical Interconnections
E100.4 Cable
E100.5 Conduit
E100.6 Cable Tray
E100.7 Terminations
E210 ELECTRICAL ENCLOSURE ASSEMBLIES E210-1to 2
E210.1 General Requirements
E210.2 Electrical Enclosure Heating
E220 ELECTRICAL EQUIPMENT IN HAZARDOUS AREAS E220-1
E230 CONTROL PANEL RECEPTACLES, LIGHTS & COMMUNICATIONS E230-1
E300 ELECTRONIC SYSTEMS AND COMPONENTS E300-1
E510 MOLDED CASE CIRCUIT BREAKERS E510-1
E520 TERMINAL BLOCKS AND FUSE HOLDERS E520-1to 3
E520.1 General
E520.2 Compression Clamp Modular Terminal Blocks (IEC Requirements)
E520.3 Strap Screw Terminal Blocks




Schedule C

Specification POS-SPEC-000139
Sheet No.i-4

SECTION SECTION TITLE SHEET #
E520.4 Power Terminal Blocks
E520.5 Thermocouple Terminal Blocks
E520.6 Fuse Holders for Power Circuits
E530 ELECTRICAL ACCESSORIES E530-1to 4
E530.1 Electrical Indicating Instruments
E530.2 Control Relays
E530.3 Electrical Switches
E530.4 Indicating Lights
E530.5 Contacts
E530.6 Fuses
E530.7 Colors of Indicating Devices and Actuators
Q001 QUALITY SYSTEM REQUIREMENTS QO001-1to 6
Q001.1 General Quality System Requirements
Q001.1.1 Quality System
QO001.1.2 Quality System Manual
Q001.1.3 Sub suppliers and Subcontractors
QO001.1.4 Inspection and Test Plan
QO001.1.5 Inspections by Owner
Q001.2 ASME Boiler and Pressure Vessel Code Compliance
Q001.2.1 Quality System
Q001.2.2 Quality System Manual
Q100 GENERAL WELDING REQUIREMENTS Q100-1to 6
Q100.1 General
Q100.2 Welding Processes
Q100.3 Welding Procedure Qualification
Q100.4 Welder/Welding Operator Performance Qualification
Q100.5 Filler Materials
Q100.5.1 Filler Material for Welding Miscellaneous Materials
Q100.5.2 Filler Material Control
Q121 \éVTEELIg_ING OF CARBON, LOW ALLOY AND STAINLESS STRUCTURAL Q121-1105
Q121.1 General
Q121.2 Welding Processes
Q121.3 Welding Procedure Qualification
Q121.4 Welder/Welding Operator Performance Qualification
Q121.5 Fabrication Control
Q121.6 Nondestructive Examination (NDE)
Q123 WELDING OF REINFORCING STEEL Q123-1
Q123.1 General
Q123.2 Welding Processes
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Q123.3 Welding Procedure Qualification

Q123.4 Welder/Welding Operator Performance Qualification

Q123.5 Fabrication Control

Q123.6 Nondestructive Examination (NDE)

Q130 WELDING OF ALUMINUM Q130-1to 2
Q130.1 General

Q130.2 Welding Processes

Q130.3 Welding Procedure Qualification

Q130.4 Welder Performance Qualification

Q130.5 Fabrication Control

Q130.6 Nondestructive Examination (NDE)

Q301 MANUFACTURER’'S STANDARD COATING Q301-1
Q301.1 Control and Electrical Equipment

Q301.2 Mechanical Equipment

Q301.3 Documentation

Q302 OWNER SPECIFIED EXTERIOR SHOP COATINGS Q302-1to 2
Q302.1 Control and Electrical Equipment

Q302.2 Mechanical Equipment

Q302.3 Structural Steel and Miscellaneous Metals

Q302.4 Hot Metal Surfaces

Q302.5 Codes and Standards

Q302.6 Documentation

Q303 INTERIOR COATINGS AND LININGS

Q310 PRESERVATIVE COATINGS Q310-1
Q310.1 Materials

Q320 GALVANIZING Q320-1
Q320.1 Codes and Standards

Q500 SHOP DRAWINGS AND INSTRUCTION MANUALS Q500-1to 3
Q500.1 Submittal Requirements

Q500.2 Compliance Reports

Q500.3 Motor and Electric Actuator Information

Q500.4 Drawings

Q500.5 Wiring Diagrams

Q500.6 Instruction Manuals

Q501 :\I/\IIAS\"\II'SXE'SI'ION MANUALS AND OPERATION & MAINTENANCE (O&M) Q501-1 t0 2
Q501.1 Submittal Requirements

Q501.2 Instruction Manuals

Q501.3 Operation and Maintenance (O&M) Manuals

S100 SEISMIC DESIGN S100-1to 4
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S100.1 General
S100.2 Seismic Forces
S100.3 Seismic Design
S100.4 Documentation
S300 STRUCTURAL DESIGN LOADS S300-1to 3
S300.1 General
S300.2 Design Loads
S300.3 Minimum Uniform Live Loads
S500 BUILDING CODE REQUIRED SPECIAL INSTRUCTIONS AND TESTS FOR S500-1 to 2
STRUCTURES AND STRUCTURAL COMPONENTS
S500.1 Fabricators Approved to Perform Work Without Special Inspection
S500.2 Contractor’'s Responsibilities
S500.3 Precedence
DIVISION 1 — BUILDING CODE
01450 BUILDING CODE REQUIRED SPECIAL INSPECTIONS AND TESTS 01450-1to 6
01450.1 | General
01450.1.1 Scope of Work for Special Inspectors and Testing Agencies
01450.1.2 Definitions
01450.1.3 Inspection and Testing Agency Qualifications
01450.1.4 Codes and Standards
01450.1.5 Conflicting Requirements, Reports and Test Results
01450.1.6 Technical Attachments
01450.1.7 Supplemental Specifications
01450.2 | Not Used
01450.3 | Execution
01450.3.1 Contractor's Responsibilities
01450.3.2 Special Inspector Responsibilities
01450.3.3 Structural Observations
DIVISION 2 - SITE WORK
02220 EARTHWORK 2%220_1 to
02220.1 | General
02220.1.1 Scope of Work
02220.1.2 Not Used
02220.1.3 Performance and Design Requirements
02220.1.4 Codes and Standards
02220.1.5 Materials
02220.1.6 Not Used
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02220.1.7 Test Requirements

02220.1.8 Not Used

02220.1.9 Supplemental Specifications

02220.2 Not Used

02220.3 Execution

02220.3.1 General

02220.3.2 Sheeting and Shoring

02220.3.3 Removal of Water

02220.3.4 Blasting

02220.3.5 Classification of Excavated Materials

02220.3.6 Freezing Weather Restrictions

02220.3.7 Preservation of Trees

02220.3.8 Maintenance of Traffic

02220.3.9 Unauthorized Excavation

02220.3.10 Testing

02220.3.11 Site Preparation

02220.3.12 Roadway Roadbeds

02220.3.13 Fills and Embankments

02220.3.14 Structural Excavation

02220.3.15 Structure Subgrades

02220.3.16 Structural Fill

02220.3.17 Structural Backfill

02220.3.18 Compacted Rock Fill

02220.3.19 Compacted Sand Fill

02220.3.20 Not Used

02220.3.21 Not Used

02220.3.22 Maintenance and Restoration of Fills, Embankments and Backfills

02220.3.23 Final Grading

02220.3.24 Disposal of Materials

02315-1to

02315 TRENCHING 11

02315.1 General

02315.1.1 Scope of Work

02315.1.2 Not Used

02315.1.3 Performance and Design Requirements

02315.1.4 Codes and Standards

02315.1.5 Materials

02315.1.6 Not Used

02315.1.7 Test Requirements

02315.1.8 Supplemental Specifications
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02315.2

Not Used

02315.3

Execution

02315.3.1 General

02315.3.2 Sheeting and Shoring

02315.3.3 Removal of Water

02315.3.4 Blasting

02315.3.5 Classifications of Excavated Materials

02315.3.6 Freezing Weather Restrictions

02315.3.7 Preservation of Trees

02315.3.8 Maintenance of Traffic

02315.3.9 Unauthorized Excavation

02315.3.10 Testing

02315.3.11 Trench Subgrades

02315.3.12 Pipe Trench Excavation

02315.3.13 Pipe Embedment

02315.3.14 Trench Backfill

02315.3.15 Duct Bank Trenching

02315.3.16 Pavement Removal and Replacement

02315.3.17 Pipe Casing Under Roadways and Railroads

02315.3.18 Maintenance and Restoration of Trench Backfills

02315.3.19 Final Grading

02315.3.20 Disposal of Materials

02831

FENCE & GATES and Security

02831-1to
25

02831.1

General Requirements

02831.1.1 Standards

02831.2

Drawings and Data

02831.3

Materials and Requirements

02831.3.1 Chain Link

02831.3.3 Support Footings

02831.3.4 Fence Gaps

02831.3.5 Gate Spacing

02831.3.6 Gate Catches

02831.3.7 Security

02831.3.8 Reference Drawings

DIVISION 3

- CONCRETE

03210

CONCRETE REINFORCING

03210-1to 4

03210.1

General

03210.1.1 Scope of Supply
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03210.1.2

Not Used

03210.1.3

Performance Requirements

03210.1.4

Codes and Standards

03210.1.5

Materials

03210.1.6

Approved Manufacturers of Components

03210.1.7

Test Requirements

03210.1.8

Not Used

03210.1.9

Supplemental Specifications

03210.2

Products

03210.2.1

Work Included Under These Specifications

03210.2.2

Materials

03210.2.3

Placement Drawings and Bar Lists

03311

CAST IN PLACE CONCRETE

03311-1to
13

03311.1

General

03311.1.1

Scope of Work

03311.1.2

Not Used

03311.1.3

Performance and Design Requirements

03311.1.4

Codes and Standards

03311.1.5

Materials

03311.1.6

Approved Manufacturers of Components

03311.1.7

Test Requirements

03311.1.8

Not Used

03311.1.9

Supplemental Specifications

03311.2

Products

03311.3

Execution

0331131

General

03311.3.2

Placement of Steel Reinforcement

03311.3.3

Formwork

03311.3.4

Embedment

03311.3.5

Placement

03311.3.6

Joints

03311.3.7

Openings in Concrete

03311.3.8

Finishing Formed Surfaces

03311.3.9

Finishing Unformed Surfaces

03311.3.10 Separate Finishes

03311.3.11 Curing

03311.3.12 Not Used

03311.3.13 Repairing Defective Concrete

03311.3.14 Duct Banks
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03311.3.15 Tolerances

03311.3.16 Special Structures

03311.3.17 Field Control Testing

03316

CONCRETE SUPPLY

03316-1to 2

03316.1

General

03316.1.1 Scope of Supply

03316.1.2 Not Used

03316.1.3 Performance and Design Requirements

03316.1.4 Codes and Standards

03316.1.5 Materials

03316.1.6 Not Used

03316.1.7 Test Requirements

03316.1.8 Not Used

03316.1.9 Supplemental Specifications

03316.2

Products

03316.2.1 Work Included Under These Specifications

03316.2.2 Materials

03316.2.3 Limiting Requirements

03316.3

Execution

03316.3.1 Proportioning

03316.3.2 Batching

03316.3.3 Mixing

03316.3.4 Delivery

03316.3.5 Evaluation and Acceptance of Concrete

03611

GROUTING

03611-1to 5

03611.1

General

03611.1.1 Scope of Work

03611.1.2 Not Used

03611.1.3 Performance and Design Requirements

03611.1.4 Codes and Standards

03611.1.5 Materials

03611.1.6 Approved Manufacturers of Components

03611.1.7 Test Requirements

03611.1.8 Not Used

03611.1.9 Supplemental Specifications

03611.2

Products

03611.3

Execution

03611.3.1 Baseplate Grouting

03611.3.2 Surface Preparation
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03611.3.3 Alignment and Leveling

03611.3.4 Mixing

03611.3.5 Placement

03611.3.6 Cementitious Grout

03611.3.7 Epoxy and Acid Resistant Grouts

DIVISION 5 - METALS

05120

STRUCTURAL STEEL

05120-1to
11

05120.1

General

05120.1.1 Scope of Work

05120.1.2 Not Used

05120.1.3 Codes and Standards

05120.1.4 Materials

05120.1.5 Additional Requirements

05120.1.6 Approved Manufacturers of Components

05120.1.7 Test Requirements

05120.1.8 Not Used

05120.1.9 Supplemental Specifications

05120.2

Products

05120.2.1 Drawings Requirements

05120.2.2 Materials

05120.2.3 Structural Steel Fabrication

05120.2.4 Bolted Connections

05120.2.5 Welding

05120.2.6 Coatings

05120.3

Execution

05120.3.1 General

05120.3.2 Steel Erection

05120.3.3 Welding

05120.3.4 Touch-up Painting

05500

MISCELLANEOUS METALS

05500-1 to
11

05900

PHOTOVOLTAIC RACKING

05900-1to 3

DIVISION 7 - THERMAL & MOISTURE PROTECTION

07920

CAULKING, SEALING, & FIRESTOPPING

07920-1to 6

07920.1

General

07920.1.1 Scope of Work

07920.1.2 Not Used
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07920.1.3 Performance and Design Requirements

07920.1.4 Codes and Standards

07920.1.5 Materials

07920.1.6 Approved Manufacturers of Components

07920.1.7 Not Used

0720.1.8 Not Used

07920.1.9 Supplemental Specifications

07920.2

Products

07920.2.1 General

07920.2.2 Colors

07920.3

Execution

07920.3.1 Joint Preparation

DIVISION 9

- FINISHES

09900

PROTECTIVE COATINGS

09900-1 to
14

09900.1

General

09900.1.1 Scope of Work

09900.1.2 Not Used

09900.1.3 Coating Applications and Material Requirements

09900.1.4 Codes and Standards

09900.1.5 Regulatory Requirements

09900.1.6 Not Used

09900.1.7 Approved Manufacturers of Components

09900.1.8 Test Requirements

09900.1.9 Not Used

09900.1.10 Supplemental Specifications

09900.1.11 Submittals

0990.1.12 Quality Assurance

09900.1.13 Warranty

09900.2

Products

09900.2.1 Materials

09900.2.2 Approved Manufacturers

09900.3

Execution

09900.3.1 Inspection

09900.3.2 Surface Preparation

09900.3.3 Mixing and Thinning

09900.3.4 Application

09900.3.5 Protection of Surfaces

09900.3.6 Cleaning
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09900.3.7 Environmental Conditions

09900.3.8 Quality Control

09900.3.9 Not Used

09900.3.10 Cleanup

DIVISION 13 - SPECIAL CONSTRUCTION

13300

PRE-ENGINEERED METAL BUILDING SYSTEMS

13300-1to0 8

DIVISION 16 - ELECTRICAL

16101

MEDIUM-VOLTAGE SWITCHING DEVICES

16101-1 to
42

16101.1

General

16101.1.1 Scope of Supply

16101.1.2 Not Used

16101.1.3 Performance and Design Requirements

16101.1.4 Codes and Standards

16101.1.5 Not Used

16101.1.6 Approved Manufacturers of Components

16101.1.7 Test Requirements

16101.1.8 Technical Attachments

16101.1.9 Supplemental Specifications

16101.2

Products

16101.2.1 General

16101.2.2 Ratings

16101.2.3 Medium Voltage Switchgear

16101.2.4 Medium Voltage Contactors

16101.2.5 Medium Voltage Power Switching Centers

16101.2.6 Enclosures

16101.2.7 Doors

16101.2.8 Arc-Resistant Equipment

16101.2.9 Main and Tap Bus

16101.2.10 Ground Bus

16101.2.11 External Connections

16101.2.12 Current Transformers

16101.2.13 Voltage Transformers

16101.2.14 Surge Mitigation Equipment

16101.2.15 Protective Relays

16101.2.15.3 Battery Requirements

16101.2.16 Meters
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16101.2.17

Test Switches

16101.2.18

Equipment Assembly Communication Networks

16101.2.19

IRIG-B Signal Distribution

16101.2.20

Electrical Accessory Devices

16101.2.21

Maintenance Switch Schemes of Arc-Flash Hazard Reduction

16101.2.22

Remote Racking Devices

16101.2.23

Enclosure Space Heaters

16101.2.24

Power Feeds for Motor Space Heaters

16101.2.25

Hazard Warning Labels

16101.2.26
Contractor

Hardwired External DCS 1/0O Equipment Provided and Installed by

16101.2.27

Power Sources

16101.2.28

Internal Wiring

16101.2.29

Auxiliary Switches

16101.2.30

Contractor-Furnished Drawings

16101.2.31

Infrared Inspection Ports

16101.2.32

Nameplates

16101.2.33

Channel Sills

16101.2.34

Mimic Bus

16101.2.35

Tightening of Connections

16101.2.36

Outsourcing of Components

16110

LOW-VOLTAGE SWITCHING DEVICES

16110-1 to
28

16110.1

General

16110.1.1

Scope of Supply

16110.1.2

Not Used

16110.1.3

Performance and Design Requirements

16110.1.4

Codes and Standards

16110.1.5

Materials

16110.1.6

Approved Manufacturers of Components

16110.1.7

Test Requirements

16110.1.8

Technical Attachments

16110.1.9

Supplemental Specifications

16110.2

Products

16110.2.1

Low Voltage Switchgear (Metal-Enclosed Circuit Breakers)

16110.2.2

Low Voltage Motor Control Centers (MCCs)

16125

DRY TYPE

GENERAL PURPOSE TRANSFORMERS UP TO 112.5 kVA

16125-1to 2

16125.1

General

16125.2

Codes and

Standards

16125.3

Description
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16125.3.1

Nameplates

16125.4

Manufacturers

16125.5

Instruction

Manuals

16125.6

Installation

16153

STATION SERVICE TRANSFORMERS

16153-1to 7

16153.1

General

16153.1.1

Scope of Supply

16153.1.2

Not Used

16153.1.3

Performance and Design Requirements

16153.1.4

Codes and Standards

16153.1.5

Not Used

16153.1.6

Approved Manufacturers of Components

16153.1.7

Test Requirements

16153.1.8

Technical Attachments

16153.1.9

Supplemental Specifications

16153.2

Products

16153.2.1

Not Used

16153.2.2

Dry Type Transformers

16153.2.3

Mechanical Construction

16153.2.4

Core and Coils

16153.2.5

De-Energized Taps

16153.2.6

Forced Cooling

16153.2.7

Accessories

16153.2.8

Termination Compartments

16153.2.9

Resistance Grounding Equipment

16153.2.10 Factory Testing

16201

PROTECTIVE RELAYING PANELS

16201-1t0 5

16201.1

General

16201.1.1

Scope of Supply

16201.1.2

Not Used

16201.1.3

Performance and Design Requirements

16201.1.4

Codes and Standards

16201.1.5

Approved Manufacturers

16201.1.6

Not Used

16201.1.7

Test Requirements

16201.1.8

Technical Attachments

16201.1.9

Supplemental Specifications

16201.2

Products

16201.2.1

General
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16201.2.2 Arrangement

16201.2.3 Vertical Panel Structures

16201.2.4 Not Used

16201.2.5 Not Used

16201.2.6 Nameplates

16201.2.7 Wiring and Wiring Diagrams

16201.2.8 Buses

16201.2.9 Power Supply Disconnects

16201.2.10 Relays, Meters, Controls and Instruments

16201.2.11 Raceway

16201.2.12 Space Heater

16201.2.13 Receptacles

16201.2.14 Factory Tests

16201.2.15 Type Tests and Certification

16201.2.16 Special Shipping Requirements

16210

DC-AC INVERTER

16210-1to 3

16210.1

General

16210.1.1 Scope of Supply

16210.1.2 Not Used

16210.1.3 Performance and Design Requirements

16210.1.4 Codes and Standards

16210.1.5 Testing Requirements

16210.1.6 Technical Details

16210.1.7 Design Basis Details

16220

STRING COMBINERS

16220-1 to 2

16220.1

General

16220.1.1 Scope of Supply

16220.1.2 Not Used

16220.1.3 Performance and Design Requirements

16220.1.4 Codes and Standards

16220.1.5 Technical Details

16220.1.6 Not Used

16230

RE-COMBINER BOXES

16230-1to 2

16230.1

General

16230.1.1 Scope of Supply

16230.1.2 Not Used

16230.1.3 Performance and Design Requirements

16230.1.4 Codes and Standards

16230.1.5 Technical Details
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16230.1.6 Not Used
16240 PHOTOVOLTAIC PANELS 16240-1to 2
16240.1 General
16240.1.1 Scope of Supply
16240.1.2 Not Used
16240.1.3 Performance and Design Requirements
16240.1.4 (1) Codes and Standards
16240.1.4 (2) Testing Requirements
16240.1.5 Technical Details
16410 JUNCTION BOXES 16410-1t0 1
16410.1 | General
16410.1.1 Supplemental Specifications
16410.2 Description
16410.2.1 Nameplates
16410.3 | Construction
16410.4 | Manufacturers
16430 600V DISCONNECT SWITCHES 16430-1to 1
16430.1 General
16430.1.1 Supplemental Specifications
16430.2 | Codes and Standards
16430.3 Description
16430.4 Installation
16430.5 Manufacturers
16470 AC-DC PANELBOARDS 16470-1t0 8
16502 LIGHTING 16502-1to 7
16502.1 | General
16502.1.1 Scope of Supply
16502.1.2 Not Used
16502.1.3 Performance and Design Requirements
16502.1.4 Codes and Standards
16502.1.5 Materials
16502.1.6 Approved Manufacturers of Components
16502.1.7 Test Requirements
16502.1.8 Technical Attachments
16502.1.9 Supplemental Specifications
16502.2 | Products
16502.2.1 Luminaires
16502.2.2 Luminaire Supports
16502.2.3 Plugs and Receptacles
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16502.2.4 Switches

16502.2.5 Device Plates

16502.2.6 Lamps

16502.2.7 Lighting Contactors

16502.2.8 Emergency Lighting Uninterruptible Power Supply

16502.2.9 Lighting and Convenience Receptacle Conductors

16502.2.10 Lighting and Convenience Receptacle Raceway

16502.2.11 Not Used

16502.3

Execution

16510

CONDUCTORS AND ACCESSORIES

16510-1to 19

16510.1

General

16510.1.1 Scope of Supply

16510.1.2 Not Used

16510.1.3 Performance and Design Requirements

16510.1.4 Codes and Standards

16510.1.5 Materials

16510.1.6 Approved Manufacturers of Components

16510.1.7 Test Requirements

16510.1.8 Technical Attachments

16510.1.9 Supplemental Specifications

16510.1.10 Certification Requirements

16510.2

Products

16510.2.1 Conductors and Accessories — General Requirements

16510.2.2 AEIC/ICEA/UL Cable — Technical Requirements

16510.2.3 Accessories

16510.3

Execution

16510.4

PV Power Cables

16910

ELECTRICAL EQUIPMENT INSTALLATION

16910-1t0 9

16910.1

General

16910.1.1 (1) Scope of Supply

16910.1.1 (2) Scope of Supply

16910.1.2 Not Used

16910.1.3 Not Used

16910.1.4 Not Used

16910.1.5 Not Used

16910.1.6 Approved Manufacturers of Components

16910.1.7 Test Requirements

16910.1.8 Not Used

16910.1.9 Supplemental Specifications
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16910.2

Not Used

16910.3

Execution

16910.3.1 Installation Requirements Applicable to All Equipment

16910.3.2 Transformer Erection

16910.3.3 Not Used

16910.3.4 Batteries and Battery Chargers Installation

16910.3.5 Panelboard Installation

16910.3.6 Not Used

16910.3.7 Non-Segregated Phase Bus Duct or Cable Bus Installation

16910.3.8 Electrical Distribution and control Equipment Installation

16920

RACEWAY COMPONENTS AND INSTALLATION

16920-1 to 25

16920.1

General

16920.1.1 Scope of Supply

16920.1.2 Not Used

16920.1.3 Performance and Design Requirements

16920.1.4 Codes and Standards

16920.1.5 Materials

16920.1.6 Approved Manufacturers of Components

16920.1.7 Not Used

16920.1.8 Not Used

16920.1.9 Supplemental Specifications

16920.2

Not Used

16920.3

Execution

16920.3.1 General Installation Requirements

16920.3.2 Raceway Installation Records

16920.3.3 Conduit Components

16920.3.4 Wireway Components

16920.3.5 Junction Boxes and Terminal Boxes

16920.3.6 Cable Tray Components

16920.3.7 Duct Bank and Electrical Manhole Components

16920.3.8 Underground Concrete Cable Trench System

16920.3.9 Grout

16925

CONDUCTORS INSTALLATION

16925-1 to 12

16925.1

General

16925.1.1 Scope of Supply

16925.1.2 Not Used

16925.1.3 Performance and Design Requirements

16925.1.4 Codes and Standards

16925.1.5 Materials
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16925.1.6

Approved Manufacturers of Components

16925.1.7

Test Requirements

16925.1.8

Not Used

16925.1.9

Supplemental Specifications

16925.1.10 Certification Requirements

16925.2

Products

16925.3

Execution

16925.3.1

Handling of Cable

16925.3.2

Cable Placement

16925.3.3

Splices

16925.3.4

Terminations

16925.3.5

Tests After Placement

16925.3.6

Fiber-Optic Conductor Installation and Termination

16925.3.7

Fiber-Optic Test Requirements

16925.3.8

Circuit Installation Records

16930

GROUNDING COMPONENTS AND INSTALLATION

16930-1to 6

16930.1

General

16930.1.1

Scope of Supply

16930.1.2

Items Furnished by Others and Interfaces

16930.1.3

Performance and Design Requirements

16930.1.4

Codes and Standards

16930.1.5

Materials

16930.1.6

Approved Manufacturers of Components

16930.1.7

Not Used

16930.1.8

Not Used

16930.1.9

Supplemental Specifications

16930.2

Not Used

16930.3

Execution

16930.3.1

Grounding Components

16930.3.2

Grounding Installation

16930.3.3

Ground System Resistance

16935

LIGHTNING PROTECTORS

16935-1to 11

16935.1

General

16935.1.1

Scope of Supply

16935.1.2

Not Used

16935.1.3

Performance and Design Requirements

16935.1.4

Codes and Standards

16935.1.5

Materials

16935.1.6

Approved Manufacturers of Components
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16935.1.7 Not Used

16935.1.8 Not Used

16935.1.9 Supplemental Specifications

16935.1.10 Certification Requirements

16935.2

Products

16935.2.1 Lightning Protection — Design Requirements

16935.2.2 Lightning Protection System Materials

16935.2.3 Heavy-Duty Stack Materials

16935.3

Execution

16935.3.1 General

16935.3.2 Description

16935.3.3 Installation

16941

LIGHTING SYSTEM INSTALLATION

16941-1t0 4

16941.1

General

16941.1.1 Scope of Supply

16941.1.2 Items Furnished by Others and Interfaces

16941.1.3 Performance and Design Requirements

16941.1.4 Codes and Standards

16941.1.5 Materials

16941.1.6 Approved Manufacturers of Components

16941.1.7 Test Requirements

16941.1.8 Technical Attachments

16941.2

Not Used

16941.3

Execution

16941.3.1 Fixtures

16941.3.2 Wiring Devices

16941.3.3 Lighting Conductors

16941.3.4 Lighting Raceway

16941.3.5 Not Used

16941.3.6 Grounding

INSTRUMENTATION & CONTROLS ASSEMBLY

17051

CONTROL DESIGN AND EQUIPMENT

17051-1to 7

17051.1

General

17051.1.1 Scope of Supply

17051.1.2 Not Used

17051.1.3 Performance and Design Requirements

17051.1.4 Codes and Standards

17051.1.5 Not Used
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17051.1.6

Approved Manufacturers of Components

17051.1.7

Test Requirements

17051.1.8

Technical Attachments

17051.1.9

Supplemental Specifications

17051.2

Products

17051.2.1

Control Design and Equipment Specifications

17051.2.2

Scope of Control Design and Equipment

17051.2.3

Control System Logic Equipment

17051.2.4

Control System Operator Interface Equipment

17051.2.5

Scope of Interface to Owner’s Plant Control System

17051.2.6

Documentation

17051.3

Execution

17051.3.1

General Programming Guidelines

17051.3.2

Simulator — PRO-TRAXX

17053

SUBSYSTEM — PROGRAMMABLE LOGIC CONTROL SYSTEM

17053-1t0 8

17053.1

General

17053.1.1

Scope of Supply

17053.1.2

Not Used

17053.1.3

Performance and Design Requirements

17053.1.4

Codes and Standards

17053.1.5

Materials

17053.1.6

Approved Manufacturers of Components

17053.1.7

Test Requirements

17053.1.8

Not Used

17053.1.9

Supplemental Specifications

17053.2

Products

17053.2.1

PLC Requirements

17053.2.2

Software

17053.2.3

Interface to Plant Distributed Control System

17053.2.4

Optional VDU Based Graphical Operator Interface

17053.2.5

PLC Functionality Test

17053.2.6

Personnel Training

17053.2.7

Field Service

17053.2.8

Documentation

17101

DISTRIBUTED CONTROL SYSTEM

17101-1 to 42

17205

LOCAL INSTRUMENT RACKS AND ENCLOSURES

17205-1t0 6

17205.1

General

17205.1.1

Scope of Supply

17205.1.2

Not Used




Schedule C

Specification POS-SPEC-000139
Sheet No. i - 23

SECTION

SECTION TITLE

SHEET #

17205.1.3

Performance and Design Requirements

17205.1.4

Codes and Standards

17205.1.5

Materials

17205.1.6

Approved Manufacturers of Components

17205.1.7

Test Requirements

17205.1.8

Technical Attachments

17205.1.9

Supplemental Specifications

17205.2

Products

17205.2.1

General

17205.2.2

Structures

17205.2.3

Reports and Diagrams

17205.2.4

Components and Materials

17205.2.5

Installation

17205.2.6

Shop Coating

17205.2.7

Nameplates and Name Tags

17205.2.8

Shipping and Handling

17220

PLASTIC INSTRUMENT ENCLOSURES

17220-1to 4

17220.1

General

17220.1.1

Scope of Supply

17220.1.2

Not Used

17220.1.3

Performance and Design Requirements

17220.1.4

Codes and Standards

17220.1.5

Materials

17220.1.6

Approved Manufacturers of Components

17220.1.7

Test Requirements

17220.1.8

Technical Attachments

17220.1.9

Supplemental Specifications

17220.2

Products

17220.2.1

Required Features

17220.2.2

Analyzer Enclosures

17220.2.3

Penetrations

17220.2.4

Warning Nameplate

17220.2.5

Accessories

17220.3

Execution

17220.3.1

Not Used

17220.3.2

Engineering Data

17220.3.3

Shipping

17300

INSTRUMENTATION

17300-1to 4

17300.1

General
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17300.2 | Materials
17300.3 Coatings
17300.4 Lubricants
17300.5 Shipping and Storage Protection
17300.6 | Service Conditions
17300.7 | Transmitter Calibration
17300.7.1 Factory Calibration
17300.7.2 Calibration Certification
17300.8 | Adjustable Switch Calibration
17300.8.1 Factory Calibration
17300.8.2 Calibration Certification
17300.9 Handheld Communicators
17300.10 | Engineering Data
17300.10.1 Panels
17300.10.2 Primary Flow Elements
17300.10.3 Thermowells
17300.10.4 Transmitters, Analyzers and Process Switches
17300.10.5 Certified Drawings
17300.10.6 Instruction Manuals
17300.11 | Codes and Standards
17301 STAINLESS STEEL TAGS 17301-1t0 2
17301.1 General
17301.2 Construction
17301.2.1 Size
17301.2.2 Text
17301.3 | Not Used
17301.4 | Thermowell and Temperature Element Labeling
17301.5 Manufacturer's Nameplates
17302 PHENOLIC NAMEPLATES 17302-1t01
17302.1 | General
17302.2 | Construction
17302.2.1 Equipment Cabinet and Enclosure Nameplates
17302.2.2 Local Control or Indicating Station Nameplates
17302.2.3 Panel Mounted Instrument Nameplates
17302.2.4 Fasteners
17302.2.5 Installation
17501 TEMPERATURE TRANSMITTERS 17501-1t0 2
17501.1 General
17501.2 Required Features
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17501.3

Temperature Sensors

17501.4

Not Used

17501.5

Field Mounting

17501.6

Integral Mounting

17501.7

Sensor Assemblies

17501.7.1 Connection Heads

17501.7.2 Sensor Design

17501.8

Approved Manufacturers

17501.9

Technical Attachments

17501.10

Supplemental Specifications

18031

ELECTRICAL STARTUP, TESTING AND CHECKOUT

18031-1t0 9

18031.1

General

18031.1.1 Scope of Work

18031.1.2 Not Used

18031.1.3 Electrical Startup, Testing and Checkout Requirements

18031.1.4 Codes and Standards

18031.1.5 Not Used

18031.1.6 Not Used

18031.1.7 Test Requirements

18031.1.8 Not Used

18031.1.9 Supplemental Specifications

18031.2

Not Used

18031.3

Execution

18031.3.1 Calibration, Testing and Checkout Procedure

18031.3.2 Personnel

18031.3.3 Tolls and Test Equipment

18031.3.4 Test Instrument Certification

18031.3.5 Calibration or Testing Certification Sticker

18031.3.6 Checkout and Test Report Forms

18031.3.7 Startup

18031.3.8 Electrical and Instrumentation Checkout

18031.3.9 Operational Control (Lock Out/Tag Out)

APPENDICES

A

SAFETY AND CONTRACTOR REQUIREMENTS

A-1to 60

1.0 General Contractor Safety Requirements

A-1t06

2.0 Workman's Protection Assurance Procedure for Outside Contractor or
Construction Personnel

A-6to 12
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3.0 Commissioning Jurisdictional Control & Equipment Tagging A-12to 13
4.0 Environmental, Safety& Health A-13to 21
Attachment A1, Incident/Accident Investigation Report A-22 to 23
Attachment A2, Witness Statement A-24
Attachment A3, First Aid Register A-25
Attachment A4, Barricade Tag A-26
Attachment A5, Construction WPA Authorization A-27
Attachment A6, Grinder Safety Plan A-28
Attachment A7, Contractor Reduction in Force Report A-29
Attachment A8, Power Operations Hot Work Checklist A-30to 31
Attachment A9, Design for Safety Checklist A-32to 44

General Facility Safety Design A-32 to 36
Electrical Safety Design A-37 to 39
Mechanical Safety Design A-40 to 42
Chemical Safety Design A-43 to 44
Attachment A10, Contractor Environmental, Safety & Health Data Form A-45 to 47
Attachment A11, Monthly Contractor Accident Statistics Report A-48
Attachment A12, Notice of ES&H Non-Compliance A-49
Attachment A13, Warning Letter of ES&H Non-Compliance A-50
Attachment A14, Written Notice of Temporary Job Suspension A-51
Attachment A15, Authorization for Contractor Two-Way Radios A-52
Attachment A16, Contractor's Substance Abuse Policy A-53 to 54
Attachment A17, Crane Operator Safety Checklist A-55
Attachment A18, Contractor Agreement of Understanding A-56
Attachment A19, Housekeeping Scorecard A-57
Attachment A20, Safety Scorecard A-58
Attachment A21, Abandoning Piping & Demolishing Abandoned Piping A-59 to 60
B JOB WORKING RULES AND CONTRACT WORK LIMITATIONS B-1to 4
1.0 Job Working Rules B-1
2.0 Plant Access, Parking and Security B-1
3.0 General Requirements B-1to 2
4.0 Evacuation B-2
5.0 Worker's Protection Assurance or Hold Card Procedure B-2
6.0 Substance Abuse B-2t0 3
7.0 Harassment and Workplace Violence Policies B-3to 4
8.0 Workplace Hazards B-4
9.0 Foreign Material Exclusion (FME) B-4
CONTRACTOR SCHEDULE REQUIREMENTS D-1to 2
MATERIAL SAFETY DATA SHEETS E-1




Schedule C

Specification POS-SPEC-000139

Sheet No. i - 27
SECTION SECTION TITLE SHEET #

F LEADED PAINT DISTURBANCE F-1

G ASBESTOS REMOVAL G-1to 3

H FERC AFFILIATE RESTRICTIONS & STANDARDS OF CONDUCT H-1to 21
Revision List/ Table of Contents H-1to 2
1.0 Introduction H-3
2.0 Information H-4t0 8
3.0 Responsibilities H-9
4.0 Procedure H-9to 12
5.0 Records H-12
6.0 References H-12 to 13
7.0 Attachments/Appendices H-13
Attachment A — Meeting Reminder H-14
Attachment B — FERC Affiliate Restrictions H-15to 17
Attachment C — Market Information H-18
Attachment D — Sharing of Technical Resources H-19
Attachment E — Focused FERC Compliance Training for Unbadged Consultants H-20
Attachment F — FERC Compliance Training Certificate Form H-21

| CHEMICALS OF INTEREST REPORTING I-1to 2

J VENDOR DRAWING TRANSMITTAL/CAD REQUIREMENTS J-1to 10

K PLANT ACCESS, PARKING & SECURITY K-1to 2

L PROJECT SPECIFIC DRAWINGS L-1to

M SCHEUDLE OF CONTRACT SUBMITTALS M-1

N LIST OF DRAWING DELIVERABLES N-1

(0] DIVISION OF RESPONSIBILITIES O-1

R RADIOGRAPHY SAFETY REQUIREMENTS R-1

W WELDING & NDE REQUIREMENTS W-1to 5

X FOREIGN MATERIAL EXCLUSION REQUIREMENTS X-1to 5

Y SAFETY REQUIREMENTS FOR ELEVATED PLATFORMS Y-1to 3
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GENERAL

This section of the specification clarifies and supplements the Ameren General Conditions of Contract
(“GCC”) and other Contract documents. Specific duties set forth herein do not constitute an exclusive list of
requirements, but complement the Ameren General Conditions of the Contract. In the event of a conflict
between this specification and the Ameren General Conditions of Contract, this specification shall be
controlling.

Contractor shall assure that all tiers of Subcontractors comply with all requirements of Contract documents.

For any work performed for Ameren Missouri Power Operations, Contractor agrees to comply with Ameren’s
Supplemental Terms and Conditions, commonly referred to as Section 1A-Supplemental General
Conditions for Ameren Missouri Power Operations.

DEFINITIONS

Accident/Incident An incident is defined as a near miss, vehicle accident, or property damage to Company-
owned/leased equipment or facilities. Refer to OSHA 29CFR1904 for definitions of reportable incidents and
injuries.

Asbestos Containing Material (ACM) Material that contains asbestos that may become airborne and must
be handled according to Ameren procedures and Federal and State regulations.

Competent Person An individual, who is trained and certified in applicable standards, is capable of
identifying workplace hazards relating to specific operations, performs inspections of industrial and
construction jobsite equipment, and has authority to take corrective actions when needed.

Computer Based Training (CBT) Computer Based Training is used for safety and job work rules orientation
of new employees before they are permitted unescorted access to Company property.

Confined Space An enclosed area that may require a permit, specialized training, and/or special
equipment to enter because of atmospheric or physical entrapment hazards. See OSHA 29CFR1910.146
and Ameren Management Instruction ES-REG-209.

Hot Work Work that will generate sparks, such as; cutting, grinding, welding, and brazing. A permit may
be required for hot work that is hazardous due to location or other factors.

Environmental, Safety and Health Ameren’s ES&H Department sets standards for environmental, safety
and health issues and monitors compliance with Ameren policies, as well as with Federal, State and Local
regulations.

Extra Work is defined in Article 1 of the GCCs.

Extra Work Order (EWOQ) is defined in Article 1 of the GCCs.

Job Working Rules Rules of conduct for Contractors working at Ameren facilities that include various types
of prohibited behavior: off-limit areas, driving and parking instructions, and safety information that may be
specific for the plant, such as fire alarms and evacuation procedures.

Single Point of Contact (SPOC) is defined in Article 1 of the GCCs.

Specifications are defined in Article 1 of the GCCs.
Work is defined in Article 1 of the GCCs.

Worker's Protection Assurance (WPA) or Hold Card Procedure Ameren’s equipment lock-out procedure
that ensures equipment and systems are in a safe state prior to service or testing. Employees must have
WPA training and adhere to WPA procedures. Contractor supervisors must have plant-specific training
prior to starting jobs requiring WPA protection.
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INTENT OF SPECIFICATIONS AND DRAWINGS

The Contract Documents shall be interpreted as being complementary, requiring a complete Project. Any
requirement occurring in any one of the Contract Documents is as binding as though occurring in all
Contract Documents. Generally, Specifications address quality, types of materials and Contract conditions,
while Plans show placement, sizes, and fabrication details of materials. Reference Article 2.01 of the
GCCs.

BENCH MARKS

Company will furnish one site bench mark with its assigned elevation. Contractor shall furnish field layouts
and shall be responsible for the use of field dimensions and elevations. All such Work shall be subject to
approval at the discretion of the SPOC.

DRAWINGS, DETAILS & INSTRUCTIONS PROVIDED BY CONTRACTOR

Contractor shall submit to the Company copies of shop drawings, equipment details, installation, operating,
and maintenance instructions, wiring diagrams, parts lists, cable termination sign-off sheets, etc. Reference
Article 3.02 of the GCCs.

51.1 These submittals shall cause no delay in the performance of work. The minimum turn-around time
for design changes shall be incorporated on drawings and shall not delay the performance of work.
As-built drawings shall be submitted in accordance with Company’s schedule.

5.1.2  Contractor shall submit five (5) copies of the above information, four (4) of which Company will
retain. One (1) copy will be returned.

51.3 In addition to the copies listed above, Contractor shall submit drawings electronically in an
approved CAD format. Ameren typically uses Bentley Microstation V7 or V8 (.dgn files).

5.1.4  Company will review submittals for general design features. Contractor is responsible for
dimensions, quantities, accuracy, fit, adequacy of details, and coordination with other trades.
Contractor must request deviations from contract documents in writing and receive written approval
from Company.

5.1.5  Contractor must request field changes in writing and receive written approval from Company.
Contractor shall promptly submit as-built drawings to Company.

LABOR CONDITIONS

Contractor’'s Work shall be performed under the National Maintenance Agreement (NMA), unless an
exception is agreed upon in writing by the Construction Project Lead or his management, Contractor must
furnish a copy of the site extension approval(s) granted by the International Union(s). Site extension
requests for the NMA may be filed online at www.nmapc.org.

There shall be no limit on the work output of any employee, and no restrictions on what tools or equipment
may safely be used to increase productivity. There shall be no minimum, other than what may be required
by safety regulations, on the number of employees assigned to any crew or to any service.

Featherbedding practices of any kind will not be tolerated.

Actual work hours will be agreed upon during pre-job conferences; lunch breaks will be an unpaid one-half
hour. No additional organized breaks are allowed. There shall be no non-working stewards. If a steward is
included in the labor force, the steward must be a qualified worker and shall exercise no supervisory
functions.

Contractors must conform to Construction Users Round Table (CURT) Tripartite Initiative report, dated June
2004, with respect to absenteeism, excessive overtime and work disruptions.

Contractor employees must be rested and fit for duty when they report to the Company’s site. Contractor
employees must not work in excess of 16 consecutive hours without prior approval of Contractor’s
Superintendent and Company, and then only when additional steps have been taken to ensure worker
safety.
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Contractor shall provide break/lunch facilities at a location in close proximity to the majority of the Work such
locations to be approved by the SPOC or other Ameren Management personnel.

There shall be no slowdowns, illegal strikes, or unauthorized work stoppages of any kind. Contractor
understands that its work must be completed in a timely fashion notwithstanding the presence of a labor
strike or any pickets at or around the job site.

In the event that Company’s employees, another contractor’s or subcontractor's employees or Contractor’s
employees engage in a strike or established pickets, Contractor is expected to continue to meet its
obligations under the terms of the contract and/or obligations with Company. Any such picketing activity is
not an excuse for non-performance or delay in completing the project

Medical Services provided by Ameren:

On specified projects, contractors are not to include costs within bids associated with the following medical
services:
¢ Initial, random, and for-cause substance abuse (SA) testing,

o First-aid expenses that can be addressed by an onsite nurse, if onsite nurse is provided.

CONTRACTOR MANAGEMENT REQUIREMENTS

Prior to mobilization, Contractor shall submit an organizational chart and resumes for the entire
management team that will utilize, on or offsite, for the project.

Contractor should adhere to the Job Working Rules, Appendix B.

Contractor will be responsible to comply with the training and implementation requirements of the FERC
Affiliate Restrictions procedure, GEN-ADM-5476 (see Appendix H).

Contractor supervisory employees who will be responsible for requesting and signing the WPA must receive
site-specific training before working onsite. The SPOC will arrange for the required WPA supervisor
training.

Contractor supervisor shall comply with the specific plant's WPA procedure which is included as Appendix B
of this specification. WPA procedure provides details of program and outlines responsibilities for
supervisors.

CAUTION: The presence of WPA process does not relieve workers of the responsibility to verify that equipment
is actually de-energized or in the designated state. Instruct employees to walk down the job, check
energy sources and isolation points such as: voltages, temperatures, pressures, etc. to confirm
status.

Contractor Site Representative should read, understand, and sign the Contractor Agreement of
Understanding Form — Attachment A18, prior to beginning work onsite.

Contractor supervisors shall instruct employees to observe WPA rules and comply with WPA tags at all
times.

Contractor shall participate in individual Construction Progress meetings. The meetings are typically held
weekly, but the SPOC may specify another frequency during the course of the Contract.

7.8.1 A Contractor representative with sufficient authority to make binding work and schedule
commitments shall attend these meetings.

7.8.2 The individual progress meeting will typically concentrate on safety and housekeeping, schedule
and work progress, job related problems, and site coordination.

7.8.3  Contractor should come to the progress meeting with an updated schedule showing actual
progress and the critical path of the work. See Appendix D for additional schedule requirements.

7.8.4  Contractor shall take and distribute meeting minutes within 2 working days of the meeting.

A Contractor representative with sufficient authority to make binding commitments may also be required to
attend a weekly Outage Coordination Meeting.
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Contractor personnel, Business agents, Vendor/Sales representatives, etc., should use the entrance
designated for their Contractor, park in the Construction parking lot, and be escorted onsite unless they
have a Contractor badge. Construction badge holders may use Contractor entrance or Ameren employee
entrance, and park in the Construction parking lot or main parking lot depending on purpose of visit.

DELIVERY AND STORAGE

Contractor shall be responsible for receiving, unloading, inspecting and hauling materials unless otherwise
stated in the Contract documents.

Contractor and the project must be indicated on materials delivered to the site.

Contractor shall provide facilities to store materials and equipment on the jobsite. The SPOC will designate
storage locations that will not interfere with Company’s personnel or operations.

Payment for material or equipment stored onsite will not be made to Contractor until the material or
equipment is installed. Contractor may apply for early payment only if early delivery and storage of the
material or equipment will benefit Ameren.

A carrier that is compliant with the Depart of Transportation’s (DOT’s) Hazardous Materials Security Plan
must be used for deliveries to Ameren. For a list of approved carriers visit:
www.ameren.com/sites/aue/source/business/pages/spcarriers. Any vehicle carrying hazardous materials
onto Company facilities will be refused entry until proof of compliance is provided.

If materials are provided by Ameren, they will be stored by Ameren until Contractor is onsite. Contractor will
be responsible for loss or damage after acceptance of equipment or material provided by Company.
Contractor shall inventory and haul excess material retained by Company to designated Company storage
location(s) after completion of Work.

Contractor shall restore construction storage areas to a reasonable condition that satisfies the SPOC.

Material Receipt

8.8.1 Contractor must resolve all issues with contractor-procured material.

8.8.2 Contractor must identify, inspect, test and store material to purchase order requirements.

8.8.3 Contractor must ensure all receiving quality documentation is supplied to Ameren’s SPOC upon
receipt.

8.8.4 Contractor must have a program in place to ensure receipted critical plant material and
equipment is not relocated or improperly stored without proper authorization from Ameren’s
SPOC.

8.8.5 Contractor will be provided a list of critical materials and equipment during Pre-Construction
Meetings.

8.8.6 Contractor must handle, store, and identify Critical Material in accordance with the paragraph
below:

MATERIAL HANDLING, STORAGE, AND IDENTIFICATION INSTRUCTIONS FOR CONTRACTORS
AUE-ADM-4203, Receiving Storage, and Handling of Critical Materials

All Ameren purchased critical material received by a contractor or sub-contractor has specific
requirements that must be met to comply with Ameren’s Quality Management Program in
accordance with AUE-ADM-4203. Contractor requirements contained in AUE-ADM-4203 are
provided below. Contractors will be evaluated on their quality control and material management.
A list of critical materials shall be provided to the contractor during Pre-Construction Meetings.

1) Notify Responsible Engineer (RE) of Ameren material received and the PO number. Ensure
receiving documentation remains with the material until clear direction is provided by RE.

NOTE: Steps 2-5 shall be directed by Responsible Engineer (RE)
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2) Receiving documentation, number of containers, and intended storage location shall be
taken to Storeroom personnel.

3) Storeroom shall create a Receipt Order (RO) number for traceability and provide
identification labels for attachment to each container. Information will always include the
RO tracking# and may include PO #, Job #, RE, PM, Storage Level, and intended location.

4) The RO number shall be clearly marked on all boxes, containers, equipment, and packing
slip(s).

5) An Ameren Material Receipt Inspection Report (MRIR) shall be printed with the inspection
requirements and shall be used to document inspection results. Contractors may perform
additional inspections as directed by RE.

6) After successful acceptance, MRIR Inspector(s) shall sign the MRIR and each traceable
barcode label; and shall attach labels to containers.

7) Hold tags shall be attached to any materials not accepted.

WARNING: Contact Responsible Engineer or Ameren Designee immediately if
unidentified material is discovered, labels become unreadable, material needs to be relocated,
or if material location or storage level differs from label.

If during staging, prep work, etc., the material is repackaged or removed from labeled
containers and the potential for identification or material loss exists, transfer the RO or
barcode number, at a minimum, to the materials.

Storage Level B- Indoor storage. Temperatures controlled between 40°F and 140°F. This level
includes the storeroom, turbine floor, or any other location inside the plant.

Storage Level C- Covered storage. Temperature control not required. These locations include
secondary storerooms, covered parking areas, etc.

Storage Level D- Outside storage. Store in well drained areas in a manner allowing air
circulation to minimize trapped water.

CRITICAL MATERIAL BARCODE DELIVERY MATERIAL TAG

to U221936R6

RO# (left) can
Q ‘/O be shortened

9.0

9.1

9.2

9.3

9.4

Storage O
Level
Critical classes:
O/ CR, CT, EM, QR

REMOVALS AND PREPARATORY WORK

Contractor shall cooperate with the SPOC in scheduling removal work so there is no disruption to
Company’s personnel or operations.

Contractor shall provide protective enclosures, covers, water stops, etc. to prevent water or other weather-
related damage to facilities during construction.

Materials authorized to be removed become the property of Contractor, unless otherwise specified in the
Contract documents, and shall be promptly removed from the worksite. An inventory of materials being
removed must be submitted to the SPOC. If materials are retained, the SPOC will designate where
materials shall be stored. Retained materials shall be neatly stored and protected from the elements.

Before mobilizing tools, material and equipment, Contractor shall install protection on both sides of all
walkways in work area from top rail to toe board. This protection may include, but not limited to, orange
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fencing, plywood and sheet metal. However, openings in fencing shall be no larger than one inch square.
Contractor shall install decking on open floor work areas, seal decking along edges and install toe boards,
and install debris nets to further contain fallings objects. All wood subject to ignition sources shall have fire
retardant cloth or tarps installed over the wood. Cloth shall be secured to avoid tripping hazards. All safety
barriers shall be removed after the completion of the project.

CUTTING & PATCHING AND TEMPORARY BUILDINGS, ETC.

Contractor shall do all cutting, fitting, or patching that may be necessary to make the several parts come
together properly and fit to receive the Work of other Contractors and Subcontractors.

All temporary buildings/structures such as tool rooms, break rooms, lunch rooms, etc., shall be constructed
with non-combustible materials.

Before mobilizing tools, material and equipment, Contractor will install appropriate trash cans, cigarette butt
receptacles, and dumpsters in designated areas.

TEMPORARY HEAT

Contractor shall provide temporary heat to protect Work materials against damage from dampness and cold
to the satisfaction of the SPOC.

QUALITY REQUIREMENTS

The Quality Management System document (QMS) provides the basis for Ameren Missouri Power
Operations quality management program and provides assurances that processes are in place to achieve
our business objectives. The QMS Performance Standards and Performance Criteria provide requirements
to achieve a controlled and systematic approach to quality activities and promote continuous improvement.

The QMS Performance Standards and Performance Criteria specified in this document are applicable to
Ameren Missouri Power Operations processes, programs and activities commensurate with their
importance to quality.

Contractor and subcontractors agree to comply to Ameren’s Quality Management Process requirements per
Procedure AUE-MAN-QMS-1001, or the Contractor’s and subcontractor’s internal policy that meets or
exceeds Ameren’s requirements for construction services, materials, design basis, design documents or
calculations required as part of the work scope included in this Ameren Contract. Contractor and
subcontractor can obtain the full Quality Management System Procedure, AUE-MAN-QMS-1001, from
http://www.ameren.com/BusinessPartners/Suppliers/Pages/VendorForms.aspx.

Contractor and subcontractors shall adhere to an internal quality management plan and supportive
procedures. The Engineer’s quality management plan and supportive procedures are all subject to Ameren
review and audit. Should a gap be identified between Ameren’s Quality Management System (QMS) and
the Engineer’s quality management plan and supportive procedures, Engineer will be required to comply
with Ameren’s QMS and all applicable Ameren procedures. In the case where an Engineer lacks an
internal quality management plan and/or supportive procedures, the Engineer shall follow the requirements
outlined in Ameren’s QMS and all applicable Ameren procedures.

Design Basis, Design Documents and Calculations

12.51 Contractor and subcontractors shall meet design basis and technical requirements in accordance
with Section 1D and Section 1E of this specification.

12.5.2 All design documents and calculations shall be approved by a qualified Approver. The
responsibility of the Approver is to ensure that all design documents and calculations are
prepared, independently reviewed, and processed in accordance with all applicable procedures
(AUE-ADM-3201, AUE-ADM-3203 and GEN-ADM-3205). The Ameren engineer shall ensure
compliance with these procedures. The Contractor shall request a copy of these procedures if
they are applicable to his scope of work. It is not acceptable for the Approver to be the preparer
of the design documents.

Ameren will be allowed to make quality inspections during equipment fabrication at Contractor’s and
subcontractor’s facilities at no cost to Ameren. Ameren will be allowed to view Contractors quality
procedures and deviation reports.

Material handling, traceability and storage are to be compliant to the requirements of AUE-ADM-4203
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Material handling requirements for contractors contained in AUE-ADM-4203 are provided in Section 8.8.6 of
this section.

OWNER APPROVAL OF PROCEDURE

Ameren must consent to deviations from the procedures, methods and materials agreed to in the Contract.
Reference Articles 2.01 and 4.01 of the GCCs.

Ameren reserves the right of approval over all procedures, methods, and materials to be employed by
Contractor or its Subcontractors for this Work. Reference Articles 2.01 and 4.01 of the GCCs.

CONFIDENTIALITY

Contractor shall hold Ameren's Confidential Information confidential and shall not use or disclose to others
during or subsequent to the performance of the Work (except as is necessary to perform the Work).
Reference Article 9.02 of the GCCs.

Publication or advertising of information directly derived from the Project or Work or data obtained in
connection with services rendered under the Contract must first be approved in writing by Ameren (Ameren
personnel need approval from Ameren Corporate Communications). Contractor shall not release any
information for publication or advertising purposes relative to the material, equipment and/or services
furnished under the Contract Documents without the prior written consent of Ameren. Ameren reserves the
right to release all advertising or publicity concerning the Project or Work. Except as to signs required by
building department regulations or any other governmental requirements, Contractor shall not display or
permit any signs or advertisements to be displayed about the Project site nor publicize in any manner its
performance of the Work without the express written permission of Ameren. Reference Article 9.02 of the
GCCs.

Contractor shall restrict the knowledge of all confidential information regarding the Work to as few as
possible of its employees who are directly connected with performance of the Work and have a definite
need for such knowledge. Upon request by Ameren's Representative, Contractor shall cause such persons
or groups of persons involved in the Work on Contractor's behalf as Ameren may designate to sign
individual secrecy agreements in a form satisfactory to Ameren. Reference Article 9.02 of the GCCs.

ACCOUNTING / INVOICING REQUIREMENTS / ACIP

Contractor shall furnish complete accounting information and cooperate with Ameren’s accounting
practices.

For Time and Material contracts prior to commencing work, Contractor shall furnish Company with a written
estimate for Company approval. Once approved, Contractor shall promptly notify Company of any facts
and circumstances that may adversely impact the estimate. Further, Contractor shall not exceed ninety
percent (90%) of the time and materials estimate without Company approval. All overtime for Time and
Material contracts shall be approved by Company in advance of working. Reference Articles 6 and 8 of the
GCCs.

Company reserves the right not to honor charges associated with timesheets that are not provided daily.

Material invoices must be submitted as Work progresses. Total cost updates will be provided on a weekly
basis.

If Work indicated or specified in Contract Documents is increased, Company may have Contractor perform
Extra Work.

15.5.1  Contractor must obtain written approval from the SPOC prior to performing any Extra Work. Each
Extra Work Order (EWO) shall be invoiced separately and shall reference the EWO number and
Purchase Order (PO) number.

15.5.2 If work is performed on a time and material basis, then work shall be charged at the rates indicated
on the Labor Rate Sheets in the Contract.

15.5.3 Ameren will pay Contractor the cost of extra work as follows:
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NOTE: Subcontractor labor and material charges shall be subject to the provisions of
sections 15.5.3.1 and 15.5.3.2.

15.5.3.1 Labor:

Direct cost of payroll labor, including first line foreman, excluding job
Superintendent and General Foreman

Fringe benefits including welfare and pension
Insurance
Taxes including FICA, Federal, State and Local tax

Overhead, including costs for home office, field office, consumables, and small
tools with an original value under $1,200, as agreed by Company and Contractor
at the award of Contract

Profit, as agreed by Company and Contractor at the award of Contract

15.5.3.2 Material and third party rental equipment:

Direct cost of material or rental equipment

Subcontractors:

Direct cost of Subcontractor

Contractor-Owned Rental Equipment (excluding third party rental equipment):

Contractor shall submit for approval an equipment rental rate schedule including all
equipment, tools, and supplies required to perform the Work specified. These
equipment rental rates will be used for extra work.

If the project is part of the Ameren Coordinated Insurance Program (ACIP) all
contractors of all tiers will be required to provide completed enroliment and monthly
reporting forms for duration of their work on project. All prime contractors will be
responsible for their subcontractors of all tiers with respect to compliance of
enrollment and reporting requirements.

If the project is part of the (ACIP), contractors of all tiers must be enrolled and have
a copy of ACIP certificate of insurance prior to mobilization onsite. Ameren will not
allow non-enrolled contractors to access site prior to enroliment in ACIP.

END OF SECTION 1A
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SECTION 1B — SUMMARY OF WORK

INTRODUCTION

Definitions

111

112

1.1.3

114

115

Location

The term "Company" means the entity identified in the Company's Purchase Order, its agents,
employees, representatives, successors, and assigns. The terms "Purchaser," "Owner," and
"Buyer," if used in the Contract Documents, are considered synonymous and refer to the Company.

The term "Engineer" means the Engineer duly appointed to represent the Company as specified
from time to time by the Company who may be employed by the Company or who may be
employed by others.

The term "Contractor" means the entity identified in the Company's Purchase Order, and its agents,
employees and authorized representatives undertaking the performance of the Work as defined in
this Specification. The terms "vendor," "supplier,” "manufacturer," or “fabricator” if used in the
Contract Documents, are considered synonymous and refer to Contractor.

The term "Sub Contractor" means any individual, partnership, firm, corporation or business entity,
other than an employee of Contractor, who contracts or agrees with Contractor (or another Sub
Contractor or any tier thereof) to furnish any services, labor, materials or equipment for, or in
connection with, the performance of the Work.

The term “Construction Project Lead” means the Company’s representative as specified from time
to time and located at job site.

Ameren Missouri Belleau Substation Property
Between Hwy 79 and TR Hughes Blvd
Site access is from Hwy 79

Contacts

131

mcrosby@ameren.com
All questions regarding this contract shall be directed to:

Scott Wibbenmeyer
Renewables Project Manager
1901 Chouteau Ave

P.O. Box 66149, MC-611

St. Louis, MO 63166-6149
Phone: (314) 554-6635
SWibbenmeyer@ameren.com

SUMMARY OF WORK

Contractor shall develop, permit, design, engineer, procure, construct, interconnect to electric utility
system, commission, startup and test performance of a fixed axis solar photovoltaic facility to fit the
specified plot of land adjacent to the Belleau substation in O’Fallon MO. The Company’s design
requirements are outlined in section 1-D and the divisions of this specification to guide concepts and
requirements. Technical Section of this specification establishes the minimum high level requirements
for the design basis, design, materials, fabrication, startup, commissioning, testing, delivery and
construction of a complete solar facility. The technical section of the specification shall not be
considered a complete encompassing design or construction specification, but rather be utilized to
support the deliverables required at various stages of the project. Contractor will be responsible for
utilizing the requirements of this specification to develop all design, engineering and construction
specification along with all other documents for this project

Scope of Work
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Contractor’s Scope of Work includes developing, permitting, engineering, project and construction
management, procurement, quality assurance, interconnect to electric utility system, testing,
training, commissioning, startup, testing performance and records management of a PV solar facility
with a thirty (30) year service life as the basis for the design in accordance with this specification,
the Schedule of Contract Submittals, Drawings, Division of Responsibilities, Schedule and other
Contract Documents. The Work also includes furnishing all labor, materials, equipment, tools, and
other items and services necessary for engineering, procurement, construction and completion of
the facility.

2.2 Engineering and Planning

221

222

223

224

225

226

2.2.7

228

2.2.9

2.2.10

2211

The contractor’s engineering scope of services will include the design and engineering of a “ready
for construction” design and construction specification package for a fixed axis photovoltaic solar
facility that optimizes the energy output and land use provided at the Site. The standard of care for
all such services performed or furnished under this specification will be the care and skill ordinarily
used by members of the engineering profession practicing under similar conditions at the same time
and locality.

The main goal of the engineering scope is to work with Ameren Missouri to complete the design
inputs, design basis, preliminary design, final design, engineering, permitting, site evaluation,
specifications and procurement activities to a level which will deliver a 100% completed
design/construction package.

Under this specification the contractor will be required to obtain input and approval from Ameren
Missouri regarding the design basis, design, engineering and procurement of materials for the
project. With respect to each discreet portion of Facility design, Supplier shall submit all design
drawings, data and documents upon substantial completion of the same, but in any event prior to
commencing construction of, or the procurement of Equipment for, such portion of the Facility.
Supplier shall incorporate design changes reasonably requested by Company as a result of
Company Review to the extent they are consistent with this specification and divisions. Any
incorporation of Company’s comments shall not alter or impair any of Supplier’s obligations
hereunder with respect to such design. To the extent that Supplier relies upon this specification or
any portion thereof in the preparation of any drawings, plans, bills of material, schedules and
estimates, Supplier shall independently verify any such specifications for the completion of the
Project and achievement of the intended results. Notwithstanding the definition of Company
Review, in the event that Company Review, with respect to design drawings, data and documents
as described herein, is not complete within the referenced ten (10) Business Day period, Supplier
shall be entitled to proceed with the Work and shall remain bound by all of its obligations under the
contract.

Contractor shall deliver those items listed in this specification and in Appendix M, Schedule of
Contract Submittals, and Appendix N, List of Drawings, in the format and per the requirements
approved by Ameren Missouri.

Prepare design documents consisting of final design criteria, drawings, specifications for the project

Assemble Design Basis document per requirements and format of Section 1-E of this specification
prior to start of construction with update upon final acceptance to include all design changes
through construction, commissioning, startup and testing.

Complete value engineering report showing various methods and model outputs to provide
justification for equipment selected for final design and overall output and efficiency options
evaluated for the facility.

Prepare detailed equipment list and justification for the selection.

Prepare final drawings showing the scope, extent, and character of the construction to be
performed and furnished by contractor and specifications.

Provide technical criteria, written descriptions and design data required for obtaining approvals of
such governmental authorities as have jurisdiction to review or approve the final design of the

project, and assist Company in consultations with appropriate authorities.

Obtain all bids and other information necessary to confirm the Total Cost Estimate provided in the
Contract, is valid to complete procurement, supply, construction, and commissioning of the Project.
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Contractor shall provide to Owner a detailed breakdown of all components of the Total Cost
Estimate.

2.2.12 Contractor shall complete all engineering and planning. Engineering shall include but is not limited
to the following:

22121

22122

22123

22124

2.2.125

2.2.126

22127

2.2.12.8

Conduct initial project kick-off meeting with Owner to review project plan and gather initial
design information. Consult with Company to understand owner’s requirements for the
project and review available data in order to develop the design basis document.

Conduct 50% Design Review with Owner to review all design details, drawings and plans
completed. Meeting shall include Contractor’'s engineering and construction team along
with Ameren’s project team. Meeting will be held at an Ameren Missouri office.

Conduct 100% Design Review with Owner to review all design details, drawings and plans
completed. Meeting shall include Contractor’s engineering and construction team along
with Ameren’s project team. Meeting will be held at an Ameren Missouri office.

Contractor shall meet with Ameren scheduling, all subcontractors, vendors and others to
review and baseline the Level Ill project schedule.

Shall deliver project plan, construction plan, transportation plan, procurement plan, rigging
and lifting plan, site specific safety plan, Quality assurance/control plan, laydown plan,
commissioning plan, startup plan, and training plan.

Identify and analyze requirements of governmental authorities having jurisdiction to approve
portions of the project designed or specified by contractor with whom consultation is to be
undertaken in connection with the project. A list of all required permits or permits that may
need modifying (operating and building) shall be submitted to owner. All permits will be the
responsibility of Contractor.

Obtain such additional geotechnical and related information which contractor deems
necessary for performance of work.

Perform environmental evaluation, permitting and project site development. Including but
not limited to site soil/geotechnical study, site resistivity, site corrosion effects, topographical
review, environmental mitigation plan, noise and vibration impacts, water quality and
hydrology, archaeology reviews, ecology reviews, landscape character and visual survey
including ambient light and location to dusty environments and combined effects or other
items which may alter or impact the surrounding environment during and following
construction. Deliverables shall include:

1. Environmental and Permitting Plan. Supplier shall submit an Environmental and
Permitting Plan which shall contain:

a. Dust Control. Supplier shall provide a comprehensive plan to address dust
compliance. Supplier shall maintain dust compliance in accordance with
federal, state or local requirements, until Final Acceptance is achieved.

b. Spill and Contamination Response. Supplier shall provide procedures for
clean-up of spills or contamination that may occur on Project Site.

C. Spill Contingency plan. Supplier shall prepare a written Spill Contingency
plan per the EPA’s Spill Prevention, Control and Countermeasure (SPCC)
program focusing on the procedures to prevent and control oil spills. The
plan shall be certified by a Professional Engineer and prepared following
good industry practice.

d. Archaeology and Ecology. Supplier shall evaluate and report historic
preservation and ecology impacts of the project per the procedures and
process of the Missouri Department of Natural Resources or other
enforcement bodies.

e. Lighting and Sound. Supplier shall evaluate site lighting and sound both pre
and post construction to allow for the design to have no adverse impacts on
surrounding area following this project.
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Permits. Supplier shall identify, plan and execute all permitting required for
the project. The list shall provide a detailed description and estimated
timeline of all Applicable Permits. Permitting shall be reviewed and
approved by Owner prior to submittal. Permitting requirements shall
include but are not limited to:

Vii.
viii.
iX.

X.

Project Information Form — Historic Preservation MDNR
O’Fallon zoning, special use permits and variances
County, State and Local road alteration permit

Storm Water discharge permit

Water supply connection permit

MDNR land disturbance permit

County/City grading and building permits

Fire district permits

Public Service Commission Certificate of Convenience (will be
completed by Ameren Missouri)

NPDES permit and reporting

Project Site Development Plan. Supplier shall submit a Project Site Development

Plan The Project Site Development Plan shall include the following:

a.

Geotechnical Report. Supplier shall perform or cause to be performed a

geotechnical report for the Project Site, including soil conditions, and
recommendations. The geotechnical report shall include, but not be
limited to:

Vi.

Vii.

viii.

Client, project location, project title, and contract number
Project Site conditions
Geological setting
General subsurface conditions, including the following
a) Subsoil description
b) Soil classification
c¢) Physical/strength properties of soil
d)Ground surface and groundwater elevations

Representative soil profiles (cross-sections)
Geological hazards and considerations
a) Fault surface rupture
b) Seismic shaking
c) Seismic zone site class and related seismic parameters
d) Liquefaction potential and related impacts
e)Lateral spreading
f) Erosion
g) Expansive soll
h) Bearing capacities
i) Settlement — gross and differential
j) Corrosion — corrosivity of soil and resistivity
k) Scouring
I) Thermal Conductivity

Earthwork
a)Clearing and Site preparation
b) Subgrade preparation
c) Material for structural and non-structural fill
d) Compaction requirements
e)Wet weather construction conditions and considerations
f) Trench backfill
g) Trench excavations
h) Surface drainage considerations
1. Temporary — during construction
2. Permanent
i) Construction observation and testing requirements.

Conclusions and Recommendations
a) Seismic design
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b) Foundation design recommendations including, but not
limited to, allowable bearing pressure, settlement, friction
coefficient, soil skin friction, soil passive pressure,
depths, pier or pile types and sizes, uplift and lateral
loads and recommended insitu field tests for verification
of design parameters

¢) Geotechnical recommendations for vehicle access and
road design

d) Limitations

e) Soil resistivity and corrosion potential of anticipated
foundation systems and underground utility materials
used on Project

ix. Exhibits

a) Site location map

b)Boring location map

¢) Soil classification chart

d)Rock classification chart

e)Boring logs

b. Hydrology Report. Supplier shall perform or cause to be performed a
detailed hydrology study and shall provide a report for the same which shall
include, but not be limited to:

i Details of Project Site conditions, such as:

a)Hydrological setting

b) Site drainage information, including tributary areas,
drainage culverts, blue line streams, and major channels
and swales

¢) Existing Flood Data

d) Review of existing soil information

e)Regression analysis to determine 10, 25, and 100 year
flows and elevations

f) Historical drainage information

g) Water inundation levels

h) On-site storm water runoff management plans

C. Topographical Survey. Supplier shall perform or cause to be performed a
topographical survey of the Project Site. Topographical survey shall include
contour mapping with one (1) foot minimum contour intervals.

i Company shall perform or cause to be performed an ALTA survey
and/or a boundary survey of the Project Site. Supplier shall
perform or cause to be performed any additional surveys as

necessary.
d. Project Site Improvement Plan. Supplier shall provide details of Project Site
improvements, which shall include but not be limited to the following
information:

i Clearing, grubbing, and preparation requirements to the Project
Site as necessary to accommodate and complete the Project.

ii. Road features to be designed and constructed to allow for delivery,
maintenance, ingress/egress access of all Project components and
construction Equipment to their respective design and working
locations, including lay down areas and temporary construction
facilities.

22129 Contractor shall perform structural and corrosion engineering. Supplier shall be responsible
for all structural and corrosion engineering. The Supplier shall design all structural systems
required for the Facility, including but not limited to the PV arrays, mounting systems and
foundation systems. The design shall be based upon standard utility practice, including the
requirement of applicable codes and standards and permits, as well as the information and
specifications provided by the module, inverter, transformer, switchgear, racking and all
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other suppliers. As a minimum foundation designs shall include:

1.

The theoretical calculated load design values for the foundations plus the recommended
factor of safety which shall be field verified in accordance with the geotechnical
recommendations and as noted below.

a. Castin place, buried or driven foundations such as piers, caissons and piles
shall be field verified per the latest version of ASTM D3689, ASTM D3966 and
ASTM D1143M or Owner approved equivalent. The number of tests and
distribution of these test locations throughout the site shall be as determined by
the geotechnical engineer of record to ensure that the minimum design loads
are met for all the pile foundations.

b. A foundation corrosion study shall be performed by a NACE certified corrosion
engineer experienced in designing for Missouri soils. The study shall use the
results of the geotechnical evaluation report to ensure a minimum design life of
30 years for all foundations. Pitting corrosion shall be assumed to be
concentrated in the top 12 inches below the final soil elevation. Coatings,
cathodic protection or a sacrificial allowance of the foundation are examples of
acceptable corrosion mitigation methods. The final structural design shall take
into account any loss of the foundation due to corrosion.

Supplier shall be responsible for all civil engineering. Supplier shall design all systems in
accordance with local codes and standards. Supplier shall design necessary road
improvements to meet MODOT or local codes, standards, Special/Conditional Use Permit
stipulations and conditions, and requirements presented by construction equipment, delivery
vehicles and operation and maintenance traffic. The design will include vehicle access roads
to provide maintenance/cleaning access with the appropriate surfacing material, which shall
comply with MODOT or local county/city surface material requirements.

1.

Erosion Control. Supplier shall be responsible for constructing and maintaining
erosion control in accordance with the conditions set forth in its NPDES permit,
including arranging for the required inspections. Supplier shall plan and execute
construction of earthwork methods to control surface drainage from cuts and fills and
prevent erosion and sedimentation. Supplier shall pay for all fines and damages
resulting including any and all NPDES permit violations.

Weed Control. Supplier shall provide a plan to prevent the transportation of noxious
and invasive weeds to the Project Site from vehicles and materials entering the
Project Site. The plan shall be implemented and in effect before any materials will be
allowed to be transported to the Project Site and shall comply with all local and
permitting requirements throughout the term of this Agreement. The Supplier shall
also provide a soil treatment plan to prevent weed growth on the Project Site for
Company Review. The plan shall include the application of a pre- emergent in areas
to be disturbed and in those areas required for operation and maintenance of the
Facility. The weed control plan shall comply with local and permit requirements.

Grading and Drainage. Supplier shall develop a grading and drainage plan for
Company Review, which shall be designed and installed in accordance with local
code and permit requirements. All structure required for such grading and drainage
plan shall comply with applicable MODOT standard specifications for drainage
facilities.

Minimum Elevations of Equipment and Structures if the site is within a Floodplain. The
elevation of all electrical Equipment (including combiner boxes) and mechanical
Equipment and foundations, shall be set as required by local, state and federal code
requirements, but at a minimum shall be set twelve (12) inches above a 100 year
floodplain level, if applicable, as defined by FEMA; Any exceptions to this shall be
specifically noted as an exception and submitted to Company for Company Review
prior to implementation.

Fire Prevention and Protection. As part of its Health and Safety Plan, Supplier shall
include a fire prevention and response plan. Supplier shall perform all Work in a fire-
safe manner and supply and maintain adequate fire-fighting equipment capable of
extinguishing incident fires at the Project Site. Supplier shall comply with all state,
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federal and local fire prevention regulations.

Construction Facilities. Prior to moving onto the Project Site, Supplier shall prepare a
construction facility plan showing the location and layout of the intended staging
areas, storage areas, security fence, office areas, workshops and other temporary
facilities.

Final Stabilization. The Supplier shall prepare a finish grade final soil stabilization
plan.

Roads and Construction Access.

i Construction Access. Supplier shall abide by all load limits
established by MODOT and the government entity having
jurisdiction over the Project Site. Supplier shall be responsible for
providing, operating and maintaining at its sole cost equipment
services and personnel with traffic control signage and protective
devices, which meet the requirements of the MUTCD as required
to allow traffic to flow on haul routes and on-Site access roads in a
safe manner. Supplier shall be responsible for the construction of
any temporary access around areas of excavation and other
construction activity, as required. Temporary construction roads
and staging areas shall be coordinated with Company, and shall
be completely removed in their entirety after Final Acceptance and
restored in strict accordance with all permit requirements. Supplier
shall be responsible for making all necessary improvements to
state, county and other roads outside of the Project Site, as
required, to allow for delivery of Equipment in order to complete
the Work.

ii. On-Project Site Roads. Supplier shall provide on-Project Site
interior roads for operations, maintenance and emergency traffic.
Roads shall be constructed per the technical divisions of this
specification.

Contractor shall be responsible for all electrical engineering. Supplier shall be responsible
for all electrical engineering design. Electrical engineering design shall meet applicable
codes and standards and the requirements of the Agreement, as applicable.

1.

Supplier shall prepare one-line and key electrical drawings including protection and
control schemes and key equipment specifications.

Electrical engineering shall be completed per the requirements and scope of the
technical section 1D and divisions of this specification.

All electrical design shall meet NEC requirements for all devices and qualifications.

All protection Equipment used throughout the Facility shall be sized and specified to
reduce damage to all components and to the interconnection point in the event of
electrical failure.

The above ground portion of the electrical systems shall be neatly routed to facilitate
access, troubleshooting, maintenance, etc.

The electrical design shall include the design of equipment grounding and lightning
and surge protection for the entire Facility.

Supplier shall design and specify all communications hardware and software required
for system protection and remote monitoring and control. All monitoring and
communication supplemental equipment and cabling shall be designed and specified.
Company reserves the right to specify certain manufacturers and models.

Supplier shall design and specify any necessary power and communications required
for Facility operation, control and security system.
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9. Supplier shall provide a comprehensive statement on the overall power factor control
strategy for the entire field from inverter output to MV system to Interconnection Point.
The power delivered to the Interconnection Point must at all times meet the provisions
of the Interconnection Agreement for power factor. A one-line drawing is required to
illustrate the power factor control strategy.

10.  Supplier shall provide provisions to isolate equipment to facilitate panel/inverter
maintenance and minimize impact to Facility production.

11.  All grounding and bonding design shall be prepared in accordance with technical
section and divisions of this specifications.

Health and Safety Planning

231

23.2

2.3.3

234

Contractor Design shall use the Design for Safety Checklist (Appendix A, Attachment A9).

Contractor shall comply with the Safety and Housekeeping procedures stated in Section 1A, Item
7.8.2.

The Company has computerized the WPA request process. All organizations working on plant site
shall be required to use the WPA computers to request WPA tags to be hung for equipment turned
over, controlled and operated by company. The Company will provide training to one or two
individuals per organization.

Supplier shall provide a project-specific safety plant/ ES&H Action Plan, including an Emergency
Response Action Plan that is in accordance with Ameren, Federal, State & Local requirements and
meets or exceeds Good Industry Practices. Supplier’'s Health and Safety Plan shall include a Project
safety risk assessment. Supplier’s Health and Safety Plan shall define Supplier's proposed efforts to
initiate and maintain reasonable safety precautions and programs to conform with Applicable Laws,
Good Industry Practices designed to prevent injury to persons, including members of the public and
the employees, agents, contractors, consultants and representatives of Company, Supplier and its
Subcontractors while performing work on the Project Site. Supplier shall erect and maintain
reasonable safeguards for the protection of workers and the public. Supplier shall exercise reasonable
efforts to eliminate or abate all reasonably foreseeable safety hazards created by or otherwise
resulting from performance of the Work. Supplier shall cause all of its employees, agents and
Subcontractors to follow all safety measures and procedures set forth in the Health and Safety Plan.
Supplier shall furnish and maintain all necessary safety equipment such as barriers, signs, warning
lights and guards as required, providing adequate protection to persons and property in connection
with its performance of the Work at the Project Site. In addition, Supplier shall give reasonable Notice
to Company in the event that any public or private property or utilities are susceptible to injury or
damage through the performance of the Work and shall make all necessary arrangements with
Company relative to the removal and replacement or protection of such property or utilities. Supplier
plan shall include the following information:

1. Inits Health and Safety Plan, Supplier shall provide a summary of its safety program which
shall include the following: (a) a safety & environmental policy; (b) hazard communication;
(c) safety rule enforcement; (d) alcohol and drug policy; (e) employee rights and
responsibilities; (f) housekeeping; (g) accident reporting and investigation; (h) machine
guarding; (i) respiratory protection; (j) material handling; (k) unsafe act/condition reporting; (1)
driving safety; (m) parking lot safety; (n) electrical safety; (0) personal protective equipment;
(p) emergency procedures fall prevention; (q) ergonomics; (r) lockout/tagout; (s) confined
spaces; (t) hearing conservation; (u) industrial truck operations; (v) electrical safety Work-
related practices.

2. Plan shall incorporate safety requirements of the Appendix A and all other requirements of
this specification and agreement.

3. Plan shall include description and procedure for lock-out/tag-out program to be used for the
project.

Owner Review of Documents

2.4.2

The documents and drawings listed in Appendix M and Appendix N shall be submitted to the
Company for review per the mutually agreed upon delivery/progress schedule. At a minimum the
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documents shall be reviewed at the completion of the Preliminary Design, 50% design, 100% design
(for construction) and As-builts following construction.

The Company’s comments will be forwarded to the Engineer within 10 working days of the date
documents are received in Company'’s offices.

The Company’s review of the listed documents will normally be limited to ensuring the Engineer’s
design complies with the intent of the Contract Documents. In the event Contractor believes the
Company’s comments extend beyond the scope of the Contract, he shall promptly notify the company
using the change control procedure agreed upon in the Contract. Engineer shall not incorporate such
changes into the design pending final resolution of the scope change request.

Except as noted above, the Engineer shall submit all design documents, including vendor drawings,
upon initial issue and at each subsequent revision, to the Company for information. The vendor
drawings submitted to the Owner shall reflect the Engineer's comments. The intent of this request is
to enable the Company to be cognizant of the engineering progress and to validate the intent of the
scope of the Contract. In general, the Engineer should not expect to receive comments to these types
of drawings, unless there is a conflict with the scope of the Contract.

General Requirements and Design Basis

25.2

2.5.3

254

255

2.5.6

257

25.8

259

2.5.10

2511

Contractor shall prepare all documents and deliverables per the requirements and format per the
design basis Section 1E, and the technical Section 1D and Technical Divisions of this specification. In
addition all deliverables shall meet the requirements listed in the technical divisions.

Contractor and subcontractors shall provide FME plan in accordance with Appendix X prior to start of
work.

Contractor and subcontractors shall submit a Quality Plan which is in compliance with the Quality
Requirement in Section1A — Supplemental General Conditions, Section 12, and specification division
prior to start of work.

Contractor shall be responsible for independent review of design documents, calculations and
drawings. Engineer shall provide proof of documentation for independent reviews such as documents
being initialed or other similar verification. The purpose of the independent review is to 1) provide an
unbiased review of the work, including an in-depth review and evaluation of all inputs, design changes
and outputs, 2) ensure the design basis is maintained, and 3) minimize the potential risk of
undesirable results. The Independent Reviewer is not involved in the development of the design and
has the educational and professional experience to perform an independent review. The Independent
Reviewer may be either internal or external to the Contractor’s organization.

Notwithstanding any review or comments by Ameren, Contractor shall remain solely responsible for all
design and engineering included within Contractor’s scope of services.

All activities related to this project shall be fully transparent. Under the transparency policy the
Company shall be involved with and approve all procurement activities and vendors.
Correspondence, meetings, prices and quotes between contractor and a vendor/sub-contractor shall
be made available in the original form to the Company.

Contractor shall be responsible for furnishing all material (except those items of material specifically
stated to be furnished by the Company), tools, equipment, labor, supervision and any other incidental
items or services required to perform all of the work described herein.

Contractor shall be responsible for any and all engineering, drafting, field sketches, and field layout
required for temporary supports, rigging, removals, and installation of all material.

Contractor shall be responsible for receiving, storage and security of all materials supplied by
Contractor and material provided by Company. Contractor will be required to unload material in
laydown areas as designated by the Construction Project Lead. Contractor will also be required to
obtain items, where specified, from the storeroom. Contractor is responsible for developing an
inventory list of material received.

Contractor shall be responsible for moving material supplied by the Company or Contractor from the
Company's storeroom or the adjacent area to the jobsite, and returning unused material back to the
storeroom along with an inventory list. Attach Form 4983 "Return Material Tag" to all returned
material. Form 4983 will be provided by the Company.
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Contractor will be responsible for proper disposal of all material.

Contractor supervision shall obtain necessary plant-specific training for the work they will perform,
including Foreign Material Exclusion (FME).

Contractor employees shall observe Ameren’s practices and procedures for Foreign Material
Exclusion (FME). The Company may seek to recover costs for contractor non-compliance.

Explosives may only be used with written permission from the Company.

Ameren will not provide a nurse and first aid trailer for Ameren and contractor personnel.

Quality Assurance/Quality Control

26.1

2.6.2

2.6.3

Supplier shall provide a copy of its final QA/QC Plan. Upon review by Company, all Work shall be
managed in accordance with such QA/QC Plan. The QA/QC Plan shall include such procedures and
requirements as described in Section 1D and Q of this specification

Supplier shall submit a complete binder containing documented and signed QA/QC test results. In the
event Company determines that QA/QC test results are not satisfactory, Supplier shall promptly take
such actions necessary to achieve satisfactory results. Such procedure shall be repeated as
necessary until QA/QC test results are satisfactory, which in no event shall be later than the
substantial completion.

Supplier shall be audited and qualify under Owners Quality Management System.

Schedule Requirements

2.7.2

2.7.3

274

2.7.5

2.7.6

2.7.7

2.7.8

2.7.9

2.7.10

2711

The services specified in this section include the planning, scheduling, and reporting required by the
Contractor. The scheduling of services activities is the responsibility of the Contractor following the
order to proceed. Contractor and subcontractor management personnel shall actively participate in its
development.

The Schedule is required to assure adequate planning and coordination of the services with the work
of others, for providing a means of measuring the progress of the work; to assist in appraising the
reasonableness of the proposed schedule, to aid in evaluating the progress of the work, to assist in
the evaluation of extension requests, and to support applications for payment.

Contractor shall provide an onsite scheduler, unless otherwise authorized by Ameren, to provide
updates to the Project Schedule. Contractor scheduler will provide updates per the reporting section
of this specification. Updated information shall include but is not limited to: Activities worked on,
Actual durations and resources used, remaining durations, percent complete, expected finish dates.

Contractor will develop activities, resources and associated project logic for each added scope
changes.

The scheduling tool shall be Primavera P6.

The Schedule shall be activity and cost loaded

Critical Path Method Scheduling format shall be used in accordance with accepted practices.
Durations shall be in hours or days.

All schedule contingencies shall be identified to the Ameren Project Manager. Examples include, but
are not limited to:

® Material Delivery
® Labor Availability or Productivity
® Weather

® Other
Owner activities, as defined throughout the project, shall be added to the schedule as requested, with
the appropriate logical ties. Examples include, but are not limited to:

®  Owner furnished equipment
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Regulatory decisions
Milestones

Site availability
Other

Prior to the preparation of the final schedule, the Contractor shall meet with Ameren to determine the
activity code structure and Work Breakdown Structure. The Activity Codes and Work Breakdown
Structure (WBS) will be defined jointly by Ameren and the Contractor with remaining levels available
for Contractor use. The WBS shall be defined to satisfy Ameren reporting requirements and shall
typically include the following:

2.7.121 Level 1: Milestone Schedule - A Level 1 schedule addresses the planned normal sequence

of events at a high level of detail usually at a milestone level. See the Schedule of Services,
appended as Attachment H.

2.7.12.2 Level 2: Work Package (Scope) - A Level 2 schedule identifies the major activities, interface

points, and duration estimates for the completion of the project. It shows all interfaces as
defined by the Project Milestone Schedule by the vertical integration of the schedule
hierarchy and includes all major milestones.

2.7.123 Level 3: Discipline - A Level 3 schedule expands the Level 2 schedule to specifically identify

2.7.13

2.7.14

2.7.15

2.7.16

2.7.17

2.7.18

project activities and their associated logic ties. It reflects interrelationships between
disciplines as well as schedule relationships to other organizations associated with the
project. It shows all interfaces relative to the functional organization as defined in the Level 1
schedule by vertical integration of the schedule hierarchy. It includes all Major and Other
Functional Organization Milestones to be completed for the entire project’s scope.

Upon approval by Company of Contractor’s resource loaded schedule, it shall reside and be updated
on the Ameren network and shall be used as the working schedule.

Ameren will provide network access to Contractor for scheduling review and updates.

Contractor baseline shall be established after both Contractor, Owner’s Project Manager and Project
Scheduler mutually agree on schedule. This will be completed before start of work and not later than
30 days after execution of contract.

Contractor shall supply resources to coordinate, lead and attend weekly schedule development
meetings including owner, contractor and all subcontractors in order to develop and approve the
baseline project schedule.

The final structure and depth of the WBS shall be determined with input from the Company.

If at any time during the project, Ameren has the opinion that the completion dates identified in the
schedule will not be met; the Contractor shall participate in a re-evaluation of the remaining work.

SCHEDULE MILESTONES

Schedule Milestones will be mutually agreed to at the time of contract and will be amended as a
contract document. Project completion and milestones shall be based on best practice EPC efforts,
where by engineering and planning would be completed prior to procurement and construction.
Project must be completed prior to December 2014.

General Project Schedule Milestones requested

Issue EPC Contract PO TBD
Preliminary Design Review TBD
50% Design Review Meeting TBD
100% Ameren Design Approval TBD
Procurement Activities TBD
Construction Complete TBD
Startup & Commissioning TBD
Substantial Completion - Photovoltaic System Operational TBD

Project Complete with Final Acceptance TBD
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REPORTING REQUIREMENTS

Progress Reporting and Meetings

Contractor shall prepare a written monthly progress report detailing:
e All activities occurring from the first to the last day for each month
o All activities completed during the previous month

e A tabulation and analysis of activities that were not complete as scheduled and plans for
recovery

Activities scheduled for completion during the coming month

Major material procurement activity

Engineering and construction progress, both forecasted and actual
Earned Value Cost Report

Schedule Reporting

An assessment of the Project status by the engineering manager

This report should be transmitted to the Company project manager by the Contractor along with the
summary of the Project status by the seventh day of the following month each month through the term
of the contract.

In addition to the Progress Report, regularly scheduled weekly progress meetings/conference calls
shall be held between Contractor and Ameren Missouri to review and document such items as:

All activities occurring during the week.

Engineering input and feedback from Ameren Missouri

Quality

Schedule

Conformance to Project

Review of engineer quality records

Engineers adherence to Project plans and procedures

Review of the effectiveness of the site safety program

Comparison of invoice and progress report

Compliance of actual progress to base-line schedule

Review of past month’s progress report

Review of any open items from past meetings

Other items that the Owner or Owners Representative feel deserve special attention
Man-hours expended by each craft on each activity during the course of the work.

In addition to leading and attending the weekly progress meeting, Contractor will be responsible for
supplying weekly progress report meeting minutes within 24 hrs of meeting close to Owner’s project
manager, weekly report shall list a daily log of all activities in progress or completed along with
contractors performing the work.

Contractor shall provide daily activity and progress updates to Owner’s project manager. Daily update
shall list contractors on site, number of workers on site, status of completed activities, activities in
progress and following day activities planned.

Schedule Reporting

A schedule update shall be provided to the Ameren Missouri Project Manager on a weekly basis
identifying engineering, procurement and construction. Contractor scheduler will provide updates
regarding:

« Activities worked on

« Actual durations and resources used

« Remaining durations

« Percent complete

« Expected finish dates

« Achievement of milestones.

Cost Reporting
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. An appropriate monetary value shall be assigned to each Activity Code or WBS of the schedule.
Values shall be adjusted and balanced such that the total value of all activities equals the Contract
price. Likewise, the subtotal of a group of activities shall equal the Schedule of Values total cost of
that group. Values employed in the preparation of the Cost Report will be used only for comparison
against the schedule of values in the progress payments and will not be considered as a basis for
additions to, or deductions from, the Contract amount.

. Contractor shall supply a monthly tabular Earned Value Cost Report. Report shall be sorted and sub-
totaled by the Schedule of Values and, as a minimum, shall reflect the following for each activity:

Schedule of Values Code/ID

Activity ID

Budgeted Cost otherwise known as Planned Value (PV)
Earned Value to Date (EV)

Actual Cost to Date (AC) including costs incurred but not invoiced
Physical Percent Complete

Earned Value This Period

Balance to Complete/Estimate to Complete (ETC)
Early/Actual Start Date

Early/Actual Finish Date

Cost Performance Index (CPI) — defined as CPI = EV/AC
Schedule Performance Index (SPI) — defined SPI = EV/IPV
Estimate at Completion (EAC)

In addition, a graphical representation of the Earned Value Curves, including the Planned
Value (PV), Earned Value (EV), and Actual Cost (AC) curves, is required.

Progress Payment for Approved Updates: If the Engineer fails to furnish the update
information required to verify the Engineer’s progress, the Engineer shall be deemed
not to have provided a basis upon which Progress Payment may be made.

5.0 COMPANY AND MANUFACTURER'S DRAWINGS

5.2 The following drawings are intended to indicate the scope of the work to be done and details necessary for the
items of work set forth in this specification, and are part of this specification. These drawings in general are to
scale, but figures shall always be followed and drawings are not to be scaled. Contractor shall make any
requests for additional drawings in writing to the Engineer.

Belleau Google Earth Property Line
Belleau ACAD-07001_topo_V2000 overlay zahner plat
Belleau Substation 1_53287_002
Belleau Substation 2_53595_001
Belleau Substation 3_53596_002
Belleau Substation Core Dirills
O’Fallon Substation Core Drills 1970s
Property Site Plan_99886

Property Survey Plat_609165

Site Layout — EP001

Grading Preliminary Plan — CS001
Plan Details — CS010

AC One Line — EE001

DC One Line — EE010

Site Camera Locations — CS001

6.0 MATERIALS AND EQUIPMENT FURNISHED BY CONTRACTOR
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6.2 All supervision, labor, materials, equipment, tools, and any incidental items (except those specifically stated
above) necessary to completely install each portion or component of the work shall be furnished by Contractor.
These items shall include, but not necessarily limited to the following:

The contractor shall furnish with the Company’s approval photovoltaic panels, panel racking system,
raceways or conduits (above and below grade), combiner boxes, inverters, transformers, system
monitoring, associated medium and low voltage power and Modbus communication control and power
wiring and all other equipment, tools, materials, labor or items required to deliver a fully operational
solar facility.

e Following or in conjunction with the design and engineering of this project Contractor shall complete all

procurement and construction activities to complete the project. Scope includes furnishing all labor,
materials, equipment, tools and other items and services necessary for construction of the solar
facility. Equipment and systems to be supplied include but are not limited to:

e Photovoltaic solar panels and auxiliary equipment;

e  Combiner boxes;

e  Solar panel mounting and racking systems;

e Re-combiner boxes;

e Inverter equipment;

e Transformers;

¢ Remote Terminal Unit

e Controls and instrumentation required for power plant operation and remote
monitoring from single HMI on-site and off-site;

e Meteorological weather station;

e Allinterconnecting piping, fittings, pipe supports;

e Communications shelter, HVAC and environmental controls;

e Electrical, controls and instrumentation systems;

e Plant communications systems; (permanent communications connection and
service provided by Ameren)

e Plant buildings for equipment as necessary;

e  Switchgear, and other electrical equipment;

e Emergency Battery System for facility switchgear and RTU

e  Substation if required,;

e All construction, operating or other variances and permits;

e All construction power and other utilities

e Site work including foundations, concrete pads, grading, fencing, drainage, access

roads and other necessary items for the entire facility site;

e All other equipment and system required for a complete functioning solar power
generating facility in accordance with applicable designs, codes, permits and
standards and the contract documents.

e Contractor is fully responsible for coordination of all equipment providers and subcontractors, testing, shop

drawing review and approval, inspection, delivery, receipt, storage, installation, full integration,
commissioning and startup of all equipment purchased, either by Contractor, its subcontractors,
suppliers, or Ameren Missouri. Full integration includes all mechanical, electrical, or controls
interfaces between equipment and/or control or operating devices.

Supplier shall install Equipment that is new, of good quality and suitable grade for the intended
purpose. Such Equipment shall not be a lower grade or quality than specified in the design and
engineering plans or in manufacturers’ recommendations. Utility-grade equipment shall be used.
Commercial or residential grade equipment shall not be acceptable. In no event may Supplier utilize
Equipment with polychlorinated biphenyls (PCB). All equipment shall meet the requirements of the
included specification divisions.

6.3 Security and Fencing

6.3.1

6.3.2

Contractor supply and be responsible for all aspects of security during construction until Final
Acceptance, including the protection of contractor’'s and Owner’s equipment. Contractor is
responsibility for lost, stolen, damage goods or other liabilities prior to Final Acceptance

Scope of Work shall include installation of chain link fence, gates and other supporting equipment
for perimeter security. This will include: fence framework, fabric, accessories, gates, removable
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panels, roll-back sections, fence post foundations, card reader pedestals, camera poles, PIR poles,
conduit, communications and power wire for security.

6.3.3  Contractor shall work with owner for final security design and layout. Contractor shall provide all
labor and material as required for the installation of the physical security infrastructure. The site
security scope includes but is not limited to:

1. Site perimeter fence

2. Man-gate with card access (access from entrance road)

3. Automated maintenance vehicle gate with card access pedestal and gate controller
4 Site perimeter conduit with pull cords, pull boxes, and security infrastructure for

communications and power (minimum 2 — 3” conduits) to and from all devices to the
communications building and/or power panel.

5. Terminal enclosures for dry transformers/control enclosures at camera poles and gate
enclosure.

6. Foundations and pedestals for card readers, and gate control enclosure

7. Foundations and mounting post for site cameras

8 Poles for PIR devices located at corners of site or changes of fence direction

6.3..0 Owner will supply cameras and card reader hardware along with final testing of the physical
security system. All other scope shall be supplied by Contractor.

6.3..1 Perimeter danger signage shall be provided and installed by Owner in accordance with
Company standards.

6.3..2 Entrance gate signage shall be provided by Ameren in accordance with Company standards
but shall be included in Contractors planning and permitting process.

6.3..3 Physical security system infrastructure shall be provided by Supplier in accordance with the
approved design and the technical divisions of this specification 1D and Section 02831.

PROJECT MANAGEMENT

Supplier shall be responsible for all the management of the Project for the duration of the Work.

CONSTRUCTION AND CONSTRUCTION MANAGEMENT

Supplier shall develop a Project construction plan and oversee, coordinate and ensure the expeditious
construction of the Project in accordance with specification and agreement. Supplier shall provide
information and status on the employment of Subcontractors for the Project and require such
Subcontractors to perform the Subcontracts in accordance with the relevant requirements of the
Agreement. Supplier shall establish and maintain Project management control systems and provide
construction management services in accordance with Good Industry Practices. Supplier shall not, and
shall cause its Subcontractors not to, use or occupy the Project Site for any purpose other than the
completion of the Project in strict accordance with the provisions of the specification, including the use of all
easements only for the purposes indicated by the easement drawings, nor in a manner that would (a)
violate any Applicable Laws; or (b) constitute a public or private nuisance or waste. Supplier shall provide
all construction management services with an on-Project Site construction management team. Supplier
shall be responsible for construction and construction management activities including:

1. All temporary office space, temporary power, sanitary facilities, communications equipment,
and drinking water for Supplier's personnel on the Site. Supplier shall provide two (2) desks in
separate office for use by Company. Company’s Representative shall be provided with
electrical power, air conditioning, two (2) telephones, internet connection, one bookcase, one
file cabinet, and access to sanitary facilities in a manner similar to Supplier’s office trailers.

2. Progress set of red-lined copies of all drawings, specifications, permits and Supplier installation
manuals at the Project Site as required for As-Built(s).

3. Storage and maintenance of all installed Equipment during the performance of the Work
consistent with the recommendations of the equipment suppliers and Good Industry Practices.
Copies of all installed Equipment maintenance records shall be kept at the Project Site and
included in the Turnover Packages. Supplier shall be responsible for obtaining any required off-
Site warehouse space, temporary parking, staging, or lay-down areas.
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4. Permanent equipment marking, labeling and signage for the Project. Warning signs shall be
placed at key areas near Equipment and at Project entrances along the perimeter fence and
otherwise as specified or required.

5. Recognizing and respecting all properties adjacent to the Project Site and use reasonable
efforts to minimize disruption to neighbors (e.g., sediment control, dust control, traffic control,
trash control, noise control, etc.) as applicable.

6. Complying with all Applicable Permit notification requirements, safety and work rules.

7. All field routed electrical collection systems shall be secured in a neat and orderly fashion and
in accordance with all applicable code requirements.

9.0 DISTRIBUTION INTERCONNECTION

9.1 Plant interconnection point will be at Ameren Missouri’'s O'Fallon 34.5 KV bulk feeder 75. This 34.5 KV
circuit runs overhead along the south property line of the proposed solar facility.

9.2 In conjunction with the design of the facility Ameren Missouri will complete an Interconnection Study to
define all interconnection requirements for contractor.

9.3 Contractor shall be responsible for all cost of designing, procuring and installing interconnection facility for
construction power, which is also expected to be utilized for service power for plant operations. Supplier
shall be responsible for all permitting and applications to Ameren Missouri for a new 480 V service.
Ameren Missouri would supply the pole34.5 kv mounted disconnect and a 480v meter, all other equipment,
wiring, meter box, CT’s... labor will be the responsibility of the contractor. Owner will provide final
connection of Contractor’s supplied cable to Ameren’s 34.5kv connection point.

9.4 Supplier shall be responsible for the costs of designing, procuring equipment for and installing all
interconnection facilities required for delivering capacity/energy to the interconnection point on the
Company electrical system. All Interconnection Facilities shall be constructed in accordance with the
Ameren Missouri guidelines identified in the interconnection study as applicable. Supplier shall fulfill all
application, study and testing procedures to complete the interconnection process. During the initial start-up
phase, Company shall be entitled to observe, test and verify the Facility’s performance. In connection with
its interconnection obligations, Contractor shall:

1. Provide relevant deliverables during the interconnection process, including but not limited to:

a. Project Site Plan in AutoCAD, including:
i Description of all existing and proposed transmission and distribution lines required to
connect to the Project.
ii. Identification and description of the interconnection point demarcation and location.
b. Communication Shelter design in AutoCAD with minimum area for three (3) racks along with
additional space as described in the technical section of this specification for Company use
c. Interconnection application with one and three-line electrical drawings. Expect ten (10)-calendar
day turn-around for review and comments until approved.
Switchgear shop drawings. Switchgear shall be pad mounted metal-clad type gear.
Switchgear AC/DC schematic
Signed Interconnection Construction Agreement and or Interconnection Agreement
Temporary construction power requirements
Separate permanent station power (incidental load) requirements
Shelter battery information
Contractor contact information
k.  Solar plant data points
I SEL-351 Relay information

se~oo

—_—

9.5 Provide a schedule for interconnection.

9.6 Design and implementation of a step up transformer shall be performed in coordination with the
Interconnection Study and the Interconnection Agreement, as applicable.

10.0 UTILITIES AND FACILITIES
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Contractor shall supply sanitary facilities, drinking water and shower facilities (if needed) equipped with water
heaters.

Temporary lighting, wiring, plumbing, globes, guard lights, barricades or any other items required for protection,
facility of work, local regulation, or by law for public protection shall be provided by Contractor.

Lay down areas for equipment and material will be designated as close to work site as possible. Areas for tool,
office, and change house trailers will be designated as close to work site as possible. Contractor's lay down
area will be as determined by the Construction Project Lead.

Scaffolding and enclosures furnished, erected and later removed by Contractor to gain access for work scope
shall not be attached to or restrict the thermal expansion or contraction of any pipelines or other equipment that
operates at temperatures other than ambient. The scaffold or enclosures shall not restrict access to any
equipment or area by the Company's employees.

Contractor is responsible for supply of water, electric power, compressed air or other utilities for his own use to
complete the project.

OPERATIONS AND MAINTENANCE TRAINING

Supplier shall provide both hands-on operator training for Company technicians during start-up, as well as
classroom training on-Site for technicians and engineers covering all aspects of the Project.

1. The classroom training session shall be designed to provide two (2) to three (3) Days of instruction.
Supplier shall provide electronic versions, in editable form, of the training manual for each trainee, not
to exceed twelve (12) copies. Training manuals shall include descriptions of all modes of operation,
PV system basics, SCADA system, PLC overview and maintenance, Project Site safety issues,
system operation, commissioning results, and a description of the preventative maintenance.

2. Field training shall be designed to provide instruction on health and safety, PV array wiring, module
handling, inverter operation, Project Site design and layout (As-Built), grid connection, module
cleaning, and all other topics specific to the Project Site. Field training shall be provided for up to ten
(10) people in one (1) scheduled training session under this Agreement. A reasonable number of
additional trainees shall be accommodated within the same training session at the incremental cost of
additional training materials (manuals, etc.). Company shall have the right to reproduce all training
materials at its own cost, solely for the use of Company’s employees.

3.  Company shall have the right to videotape training sessions for Company use.

OWNERS MANUAL

Supplier shall provide an Owner’s Manual in editable, electronic format that will include detailed information,

specification, model numbers, cut sheets, and outline drawings to include, but not be limited to, the following:
e Introduction
e  Overview

System components with cross reference to equipment tag numbers

System description

Safety guidelines

Project Site safety procedures

General warnings

Definitions

Hazardous locations

System shutdown safety protocols

System start and restart

Supplier product certifications and patent information

Product certifications

Underwriters Laboratories

Patent information

System performance monitoring and reporting

Data acquisition system

PLC's

HMI and Wonderware Licenses

Website

Performance monitoring
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System specifications

Modules

Inverters

As-Builts

Inverter operation manual provided by manufacturer

Inverter operating procedures

Spare parts inventory

Calibration certificates as applicable for recommended calibration schedule for instrumentation and
Sensors.

TURNOVER AND STARTUP-TESTING

Contractor is responsible for all aspects of testing, commissioning and startup prior to turn-over of the
facility to Company. Prior to the execution, Contractor shall supply Company with a Startup,
Commissioning and Training Plan. Plan shall include description of scope of work for commissioning;
testing and startup activities; list all commissioning team members and responsibilities; review
manufacturer’s startup and equipment testing procedures; testing plan for power and control wiring,
instruments, controls, transformers, switchgear, alarms, and monitoring; plan for startup of individual
systems, plan for documenting all wiring and equipment has been installed and tested, plan for facility
performance testing and procedure development, development of startup procedures, define construction
boundaries and plant turn-over or partial turn-over.

Contractor shall develop turn-over package for each system startup, final turnover and acceptance.
Packages shall document testing and verification was completed for each termination, wire connection,
alarm, function, control, and protection. Turn-over package shall also include approved and completed
startup procedure, vendor drawings, test data, installation instructions, service contracts, O&M manuals,
recommended spare parts, service parts, special tools, warranty and guarantee information and all as-built
drawings associated with specific equipment and package. Each package shall be organized and complete
with a unique package number, a clear statement of scope and complete listing of the package contents.
Documents and testing records to be included in the package shall include but are not limited to: Insulation
meggar test for multi-conductor cables, insulation resistant and DC High potential for 15KV power cables,
cable high potential checkout, transformer checkout, insulation meggar test for power cables, switchgear
inspection record, relay settings and test report, motor control center checkout, transformer inspection
record, lighting circuit/receptacle checkout report, lighting panel board inspection, loop functional checkout
instrument calibration, instrument functional checkout, rebar placement record, concrete test report, soil
and backfill placement, soil compaction test, wire check documentation, electrical circuit checkout, logic
verification, PLC/instrument scaling, alarm functioning testing, loop checks, trip checks, relay function and
calibration, communication testing.

The start-up tests shall commence upon the date mutually agreed upon by the Parties. Supplier shall
provide a detailed start-up testing procedure prior to the proposed start-up date. Completion of start-up

testing is required prior to Provisional Acceptance. Supplier’s start-up testing procedures shall, at a
minimum, include:

1. Review and confirm all QA/QC tests precedent to start-up testing have been successfully
completed.

2. Detailed procedure for Facility start-up including switching sequencing.

3. Test electrical equipment in conformance with NETA Standard for Acceptance Testing
Specifications

4. Test and energize inverters in conformance with manufacturer's recommended procedures. Note
operating voltages. Confirm inverter is performing as expected.

5. Test under full sun conditions, take and record Facility operating data, such as but not limited to
MWdc, MW, Vdc, Vac, Idc, lac, Solar Radiation.

6. Test the system control and monitoring system to verify that it is performing correctly.
7. Test the communication system for off-Site monitoring.

8. Test the Facility metering and protective relaying.
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9. Detailed procedure for interface and initialization with the Company grid.

10. Safety plan during start-up and commissioning.

11. During this period the Supplier staff shall train Company staff on Facility operations.
12. Documentation of successful start-up and commissioning procedure.

13. Creation of a “Punch List” of items that need to be either corrected or addressed.
14. Supplier shall provide a start-up Turnover Package to Company.

15. Performance and Capacity Testing

Supplier shall submit written notification to Company that the completion of start-up has occurred and the
Facility has been synchronized to the grid.

PROCEDURE DEVELOPMENT

Contractor shall be responsible for development of procedures for the testing, operation and maintenance
of the facility. Procedure development shall be in conjunction with input from the Company and per the
Company’s format requirements. Procedure topics shall include: Trip Checks for electrical equipment,
alarm definitions, equipment calibrations, plant startup, plant monitoring, plant shutdown, plant
maintenance, inverter maintenance, panel maintenance, transformer maintenance, switchgear
maintenance, WPA isolation.

PERFORMANCE TESTING

In accordance the Agreement, Supplier shall operate and maintain the Facility during the Performance
Testing Period. Supplier shall remain responsible for oversight of the Facility during Performance Testing,
Facility maintenance and Project Site security until Final Acceptance. Prior to achieving Final Acceptance,
the Facility shall be subject to a Reliability Test and a Capacity Test and the test results submitted to
Company for Company review.

Reliability Test

Supplier shall submit a Reliability Test procedure prior to the date upon which Supplier expects to begin
the proposed Reliability Test. The Reliability Test shall capture all components of the Facility that
impact energy production and provide an operability status for the entire Facility based on Equipment
performance. The Reliability Test procedure shall include a list of all Equipment monitored, including
the method and frequency by which this data is captured and measured.

1. Supplier shall maintain a minimum of ninety-five percent (95%) Availability of the Equipment
during the Reliability Test Period. In the event Supplier fails to meet the minimum Availability of
ninety-five percent (95%), Supplier may restart the test, but in no event shall the Reliability Test
continue beyond the Final Acceptance date as set forth in the schedule

2. Supplier shall provide full time supervisory and technical staff to support the operation of the
Facility during the Reliability Test Period.

3. Upon completion of the Reliability Test Period, Supplier shall submit in writing a Company letter
indicating that the Facility is ready for final testing and verifications.

Capacity Test.

Supplier shall develop a Capacity Test Procedure in accordance with the Capacity Test Guidelines
described in Technical Section 1D and Attachment D of the Contract. Supplier shall submit the
Capacity Test Procedure prior to the date upon which Supplier expects to begin the proposed
Capacity Test. The objective of the Capacity Test Procedure is for the Supplier to demonstrate to the
Company that: (a) Supplier has reached its Guaranteed Capacity and (b) the Facility has achieved the
Guaranteed Capacity at the Design Point Conditions.

SPARE PARTS
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Supplier shall submit a list of recommended spare parts for the facility. Supplier shall include any requirements
for spare parts as defined by any local law or regulation and according to Good Industry Practices. The
recommended spare parts list shall detail the cost per individual spare part, number of spare parts, the total
cost of each type of spare part required and a total cost estimate for all recommended spare parts. Supplier's
spare parts list shall include the following information:

1. Number of recommended on-Site spare modules
2. Number of spare fuses, breakers and disconnects
3. Identification of replacement parts for trackers and tracker motors (as applicable)

4. |dentification of replacement parts for inverters, transformers, and other power conditioning system
equipment

5. Other recommended spare parts

Supplier shall specify how the recommended quantities of spare parts were developed and what the
anticipated availability for the Project will be with the recommended spares inventory. Expected annual usage
shall be indicated for scheduled and unscheduled replacements. Upon approval by Company of such spare
parts list (the “Spare Parts Inventory”), the Spare Parts Inventory shall be attached to the contract and made a
part hereof. Prior to Final Acceptance, Supplier shall procure, at Company’s expense, the approved Spare
Parts Inventory.

During the Supplier Warranty Period, as parts and supplies are used from the Spare Parts Inventory, Supplier
shall replace such inventory, used for warranty repairs, at no cost to Company. Spare parts used from
inventory for all non-warranty repairs, including vandalism or theft, will be paid by Company.

WORK, MATERIALS AND EQUIPMENT SUPPLIED BY COMPANY

Company will provide final interconnection labor for tie to the electric utilites existing 34.5kV system for the
auxiliary power feed (Communication Building). Company will provide a utility meter for 480V aux service. All
other equipment, wire, meter boxes, interconnection requirements and labor shall be supplied by contractor.

Company will provide final interconnection labor for tie to the electric utilities existing 34.5kv system. Ameren
will also supply pole mount utility meter. Contractor will be responsible for all other devices, labor and
materials for interconnection including communication from utility installed devices to balance of plant
communications/control system.

Company will supply interconnection study for plant interaction with the utilities distribution grid. Contractor
shall support study as described in this specification. Study will provide minimum utility requirements and
equipment required by contractor for interconnection.

CONTRACTOR'S COST TRACKING PROGRAM

In addition to daily timesheets, Contractor shall furnish manpower and cost information to the Construction
Project Lead for all "time & material" work on a weekly basis. Time & Material information is to be submitted on
Contractor-supplied forms.

GENERAL INFORMATION

Contractor shall develop and be responsible for all details, which may be required to complete the work, but
which are not included in this document. The Company retains the right of approval of all such details.

Upon completion, all work defined in this document shall be of a uniformly neat and workmanlike appearance.
All costs of repair to meet this condition shall be to Contractor's account.

Contractor shall follow the manufacturer's or fabricator’'s guidelines and requirements for installation of all
materials and equipment, except as modified by this Specification.

Contractor shall not have any materials, tools, equipment, etc., fall from elevated work areas. Contractor shall
be responsible for designing his own means to prevent objects from falling.
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19.6 Contractor shall not under any circumstance weld, cut or modify any pipe, any tube, any header, or any other
boiler pressure part not included in the scope of work described herein without the written consent of the
Construction Project Lead and/or Engineer.

19.7 Contractor shall be aware that there will be other contractors onsite during the Work as described in this
Specification as well as Company GCMS and Plant forces. Contractor shall coordinate his work to minimize
interferences with the work of other contractors and/or crafts.

19.8 Only Contractor's vehicles permanently marked with Contractor's name and displaying an Ameren Contractor
Mirror Tag, shall be permitted on job site. Mirror tags are available from the Construction Project Lead only
after verification of auto insurance and other criteria has been met. No personal vehicles be permitted on job
site.

19.9 Upon admittance into the Plant, Contractor (including each and every employee or sub-contractor's employees)
shall be subjected to a computer based training (CBT) program that describes the Plant Construction Job Work
Rules. These work rules are similar to those listed in Section 1A. The training lasts approximately ¥ hour for
the average worker. Employees cannot begin work until the training is completed.

19.10 Contractors must recognize the difference between special instrument air connections and service air
connections and shall not use instrument air for their air supply needs.

19.11  Job Working Rules

Contractor must enforce the Ameren Job Working Rules, included in this specification as Appendix B, as well
as the Contractor’'s own work rules. If the rules conflict, then the more restrictive rule applies.

END OF SECTION 1B
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SECTION 1D — GENERAL TECHNICAL REQUIREMENTS

TECHNICAL REQUIREMENTS

This technical section together with attached divisions will outline the requirements of equipment, material and
services that shall be followed as a basis to complete the final design, procurement and construction of the
contract scope. lItis expected the Contractor utilize and follow the requirements of this section and the
technical divisions when developing a preliminary design and cost estimate as well as completing other
deliverables of the project. If sections or portions of these documents or divisions are unrelated to the scope
of work, contract shall note such issues to Ameren SPOC per the approved change request procedure
required in the contract.

Codes, Standards, and Regulations

1.2.1 The Contractor shall, as a minimum, perform the necessary work to meet the requirements of the
codes, standards and regulations set forth in this specification. In the exercise of his experience and
knowledge of the equipment, materials and work covered by this Contract, the Contractor shall
perform all work and provide materials and equipment in accordance with other codes, standards
and regulations consistent with providing a safe and reliable product.

1.2.2  Any deviations from this specification shall be documented by the submittal of an alternate proposal.
Alternate proposal shall list exception by specification section in numerical order on the first page of
the alternate proposal. Alternate proposal shall list breaker data sheets from specification after
exception sheet. Manufacturing schedule, delivery date, and price shall follow the proposal data
sheets. Individual manufacturer specification technical selling points shall be listed at the end of the
proposal along with the terms and conditions.

Equipment and materials shall be complete in all respects within the limits herein outlined. Errors or

omissions required to be corrected in the field shall be done by the manufacturer or its duly authorized

representative at the Vendor's expense.

1.3.1  The latest revisions or addenda to codes, standards and regulations set forth as the date of the
Contract shall apply.

The following codes, standards and regulations, with the issue dates noted, shall be complied with except as
modified by this Specification. Materials not specified shall be in accordance with references within the codes
and standards listed, or if not listed, with the latest applicable industry standard wherever possible. Conflicts
between either the codes, standards, or this Specification shall be brought to the attention of the Engineer for
resolution.

a) American Society for Testing and Materials (ASTM)

b) National Electric Code (NEC)

C) The Basic Building Code of the Building Officials of Code Administrations International, Inc. (BOCA)

d) America Institute of Steel Construction (AISC)

e) American National Standards Institute (ANSI)

f) American Society of Mechanical Engineers (ASME)

s)] Environmental Protection Agency (EPA)

h) National Fire Protection Association (NFPA)

i) Occupational Safety and Health Administration (OSHA)

)] American Welding Society (AWS)

k) American Society of Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE)

1) Underwriters Laboratories, (UL)
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Institute of Electrical and Electronic Engineers (IEEE)

American Concrete Institute (ACI).

American Iron and Steel Institute (AISI).

American Society of Civil Engineers (ASCE)
American Society for Nondestructive Testing (ASNT)
Concrete Reinforcing Steel Institute (CRSI).
International Building Code, (IBC — 2009)

Metal Building Manufacturers Association (MBMA).
Missouri Department of Transportation (MoDOT).
National Electrical Manufacturers Association (NEMA).
National Electric Safety Code (NESC).

International Fire Code.

Portland Cement Association (PCA)

Society for Protective Coatings (SSPC).

Standard for Acceptance Testing Specification (ANSI/NETA)

CIVIL DESIGN CRITERIA AND CODE REQUIREMENTS

GENERAL

211

This article covers the design criteria that shall be used by the Contractor for all civil, structural,
architectural, and material handling work related to this Project. The Contractor shall be
responsible for providing complete design for all equipment and systems within the Contractor's
Scope of Work and any additional design associated with coordination and interfaces with the
Owner, and with others. The Contractor shall provide design documentation, whether identified or
not identified, consistent with documentation associated with the installation of a new industrial
solar field. These criteria are utilized to transfer design requirements and to present coordination
requirements.

ARRANGEMENTS

221

The contractor’s arrangement of the equipment provided shall include consideration of installation,
removal, disassembly, and maintenance requirements.

FOUNDATIONS

231

2.3.2

General Criteria
Foundations shall be designed using reinforced concrete to resist the loading imposed by the
building, structure, or equipment being supported. The foundation design shall consider the
following:

=  Soil bearing capacities.

= Deep foundation capacities.

= Lateral earth pressures.
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= Allowable settlements, including differential settlements.
= Structure, equipment, and environmental loadings.

=  Equipment performance criteria.

=  Access and maintenance.

= Temporary construction loading.

=  Existing foundations and underground structures including their current
settlement conditions.

= Sulfate levels in the soil. (Contractor to test soil to determine level of
concentration in order to develop proper concrete mix design.)

= Review the need to provide cathodic protection for steel H-piles (if used).

Foundations shall be designed using static analysis techniques assuming rigid elements and linear
soil pressure distribution so that the allowable settlement and bearing pressure criteria are not
exceeded. Foundations shall be proportioned so that the resultant of the soil pressure coincides as
nearly as possible with the resultant of the vertical loading. The minimum factors of safety against
overturning and sliding shall be 1.5. Factor of safety against sliding for retaining walls shall also be
1.5. When using ASCE 7 load combinations that apply a 0.6 factor on dead load, the factor of
safety for overturning and sliding is automatically set at approximately 1.67. For these special
ASCE 7 ASD load combinations, the ratio of resisting forces (0.6 dead load) over driving forces
(wind, seismic, or lateral loads) should be greater than 1.0 instead of 1.5.

Geotechnical exploration, testing, and analysis information shall be used to determine the most
suitable foundation system. Elastic (short-term) and consolidation (long-term) foundation
settlements shall be calculated and limited to the following approximate design values, except
where loading onto or differential settlements relative to existing structures may require more
conservative criteria:

=  Total settlement - 1% inches.

= Differential settlement - 0.1 percent slope between adjacent column support
points.

=  Frost depth is 30" inches for foundations and underground utilities.

The Contractor shall conduct geotechnical investigations and prepare geotechnical reports. The
Contractor shall review existing available geotechnical information and determine if additional
geotechnical investigations are required to support design of foundations. The Contractor shall
conduct any additional geotechnical investigations and prepare a geotechnical report including the
criteria that will be used for design of the foundations. The Contractor shall select the type of
foundation systems for the equipment and building and structures. The Contractor shall consider
access restrictions and vibration levels near existing structures for the selection of the types of
foundation systems to be used.

The existing site is located next to a substation in O’'Fallon, MO off of highway 79, which has been
used for farming. The existing site generally slopes downhill from the south to the north. The
entrance to the site is off highway 79. The contractor shall establish all benchmarks as required for
construction and provide a minimum of 4 permanent benchmarks for future use.

Contractor shall be responsible for providing a connection to the county water supply for site
potable water connection. At a minimum a ground mounted water faucet shall be provided inside
the secure area adjacent to a substantial structure and protected with bollards.

The Contractor shall be responsible for a corrosion study to determine action required for
foundation installation of the solar field and all ancillary equipment. The study shall be performed
by a NACE certified corrosion engineer. A report detailing what is required to ensure a 30 year
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minimum design life for all foundations shall be provided to the Company for review before
foundation design is to begin.

The contractor shall be responsible for installation and maintenance of erosion control in
accordance with the conditions set forth in its NPDES permit, which includes required inspections.
Contractor shall plan and execute construction of earthwork methods to controls surface drainage
for cuts and fills and prevent erosion and sedimentation. Controls shall pay for all fines and
damages including any and all NPDES permit violations.

The Contractor shall provide a weed control plan to prevent weeds from entering the site. The plan
shall also incorporate a soil treatment plan to prevent weed growth on the project site. The plan
shall include a pre-emergent in areas to be disturbed and in those areas required for operation and
maintenance of the facility. The contractor shall develop a grading and drainage plan for Company
review, which shall be designed and installed in accordance with State and local codes and permit
requirements. All structures required for such grading and drainage plan shall comply with
applicable MoDOT standard specifications for drainage facilities.

The contractor shall provide fill material if necessary to meet final site grade. The contractor shall
provide a soil analysis showing that the material does not contain any hazardous materials.

The contractor shall provide a geotextile fabric and 6 inches of MoDOT Type 5 rock throughout the
entire solar field (entire fenced area) as the final surface. The rock shall be compacted to 95%
standard proctor.

Fencing shall be placed around the entire site for security purposes. The fence shall be a minimum
of 10 feet from all buildings, equipment, and panels. See Division 2830 for requirements.

A person gate and a 12 foot wide vehicle gate shall be installed to access the solar field. Each
gate shall have a card reader installed for security access to the site. See Division 2830 for
requirements.

Security cameras shall be installed at the perimeter of the site. See Division 2830 for
requirements.

Contractor shall furnish and install a building to act as a storage enclosure / shelter at the project
site. The enclosure shall be suitable for communications equipment, office, and storage suitable to
operate the photovoltaic array that is being built. The building shall have walls to separate
communications from storage and office. The building shall meet all applicable state and local
codes.

Construction Signage

2511 The Contractor shall provide a temporary construction entrance sign. Company
shall work with contractor to come up with approved design. Contractor shall be
responsible for any other sighage required by permits or in accordance with the
agreement.

Construction Access

2521 The Contractor shall abide by all load limits established by MoDOT and the
government entity having jurisdiction over the Project Site. Supplier shall be
responsible for providing, operating and maintaining at its sole cost equipment
services and personnel with traffic control signage and protective devices, which
meet the requirements of the MUTCD as required to allow traffic to flow on haul
routes and on-Site access roads in a safe manner. Supplier shall be responsible
for the construction of any temporary access around areas of excavation and other
construction activity, as required. Temporary construction roads and staging areas
shall be coordinated with Company, and shall be completely removed in their
entirety after Final Acceptance and restored in strict accordance with all permit
requirements. Supplier shall be responsible for making all necessary
improvements to state, county and other roads outside of the Project Site, as
required, to allow for delivery of Equipment in order to complete the Work.

Entrance Road off Highway 79 to Solar Field
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2531 The contactor shall provide an asphalt or concrete road from highway 79 to the
entrance of the solar field. This road shall be rated for HS20 loading. The road
shall be a minimum of 16 foot in width for two lanes of travel. It shall have a crown
down the center and each lane shall be sloped 2% from the crown.

254 Solar Field Roads
2541 Shall be a minimum of 16 feet in width and designed with a minimum loading of
HS20. The roads shall be designed to allow access to maintain all equipment
including replacement.
255 Vehicular Traffic
2551 New and existing facilities, equipment, buildings, and utilities shall be protected
from vehicular traffic by bollards or highway guardrails. This shall apply to all new
roads and any existing roads that are relocated.

OVERHEAD UTILITIES

2.6.1 Existing overhead power lines are located within the proposed solar site. Use proposer clearances
when working near power lines.

2.6.2 In general for all areas of the new facilities the design overhead clearance from roadway to bottom
of any overhead obstruction shall be 30 feet except where specific approval of the Owner is given
for a lower clearance.

UNDERGROUND UTILITIES

27.1 There are no known underground utilities located within the site. Contractor shall verify and
determine location of any underground utilities.

2.7.2 Underground utilities shall be designed and installed with warning and location indicators for future
excavations in the areas of buried utilities.

2.7.3 Underground utilities shall be designed and installed below the freeze line.

MATERIAL REMOVAL

281 All excavated material that cannot be reused shall be hauled off site. Top soil shall remain onsite.
RACKING
291 Racking shall be designed to meet IBC 2009 requirements and requirements of local AHJ. If steel

racking is used it must be galvanized.

29.2 The racking shall be designed to allow for mowing/spraying equipment to get under the lowest
attached panel. See Division 5, 05900.2.1 for Photovoltaic Racking.

ELECTRICAL AND CONTROLS DESIGN CRITERIA AND CODE REQUIREMENTS

ENVIRONMENTAL CONDITIONS

3.11 The new photovoltaic system will be located on the Belleau Substation Site. The equipment shall
be designed to handle the site environmental conditions including blowing dust and cottonwood
pollen. The environmental conditions will not disrupt combiner boxes, DC disconnect switches,
inverters, transformers, and control/monitoring equipment. The electrical cabinets interior shall not
collect the blowing dust and prevention shall not be prevented solely by cabinet filters.

SITE LIGHTING

3.2.1 Security site lighting is being requested. See Section 16502 for lighting specifications.

3.2.2 The lighting shall not cast shadows across any of the photovoltaic panels and shall be of LED type
located at each inverter/transformer station.
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The light intensity shall be a minimum of 2 foot-candles at ground surface or as required by the
security system installed.

SOFTWARE MODEL DESIGN

3.3.1

3.3.2

3.3.3

The Contractor shall create an SKM Model to validate design and confirm tie in locations with a
load flow study, short circuit evaluation, Arc Flash Hazard Analysis, coordination studies for entire
facility based on medium voltage tie-in. All studies shall be assembled per NETA 2013.

Engineering and design shall include the appropriate sizing and cabling (above and below ground)
that will connect all applicable Equipment to the point of interconnection. The Project electrical
system shall be designed for electrical system losses on the DC wiring system shall have no more
than two and one-half percent ( 2.5%) and losses on the AC wiring system no more than one and
one-half percent (1.5%).

System fault current is greater than 10,000 Amps therefore the Supplier shall provide a Facility
grounding design study, which shall include the study of all substations, fences, gates and all
conductive surfaces. Such grounding study shall be performed in accordance with the NESC and
IEEE standards for generating stations. Installation of Facility grounding shall be done in
accordance with the results of the grounding study. Fences and gates shall be grounded in
accordance with the grounding design.

METEOROLOGICAL STATIONS

3.4.1

Supplier shall submit MET station specifications and provide a sufficient number of MET Stations to
provide adequate meteorological data to evaluate Facility performance. The number of MET
Stations will be designed based on Project Site terrain and local variability; provided, however, in
no event shall Supplier have less than one (1) MET Station with tow plan of array irradiance
sensors. MET Stations shall tie to the main SCADA system which will have a battery backup
system for both the weather station and SCADA. Each MET station shall have remote access
capability to facilitate retrieval of all recorded data. All sensors and instrumentation shall be
calibrated according to specifications and schedule as per manufacturer recommendations. MET
stations shall have the capability of being modified to include additional sensors such as barometric
pressure and humidity. All the data collected shall be routed to the site PLC for immediate
indication as well as historical data.

MEDIUM VOLTAGE TIE-IN

3.5.1

3.5.2

3.5.3

The medium voltage connections shall be underground from solar array to the connection at
34.5KV meter pole.

Any installed breaker or disconnect switches shall be required to be locally and remote operated
from the current PLC system if not already.

An outdoor mounted generation watt hour meter and revenue meter will be required for installation
near the meter pole to monitor production that will be required to communicate with the PLC
system.

AUXILIARY POWER

3.6.1

3.6.2

An auxiliary pad mounted power transformer will be provided by the Contractor. This transformer
will provide 3-phase, 34.5 kV to 480 VAC power for auxiliary power to the solar site. During
construction this transformer will provide construction power and eventually be converted to the
plant auxiliary power supply. The Contractor will be responsible to provide a 42KA rated, 480VAC
power panel as well as a 480VAC to 208/120VAC transformer to the 3 phase lighting panel rated at
minimum 10kA. The contractor shall suggest MVA rating of transformer for construction and future
plant auxiliary power. Contractor shall provide meter box and provisions to monitor power usage to
the PLC system Provision for underground conduit, cable, CTs, PTs, metering box and
interconnection requirements from auxiliary power pole to 480VAC panel location shall be the
responsibility of the contractor.

One outdoor welding receptacle near the control building shall be field installed.

STEP-UP TRANSFORMER
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3.7.1 The output of the inverter shall have conduit or bus duct to the low side of the step-up transformer.

3.7.2 The 34.5KYV side of the transformer shall be isolated from the 34.5KV supply with a motor operated
fuse disconnect switch or approved equivalent.

3.7.3 The fuses in the motor operated disconnect switch shall coordinate with the low side breaker from
the output of the inverter.

CONVIENCE OUTLETS
381 120V weather resistant convenience outlets shall be installed near each inverter and transformer.
COMMUNICATIONS SHELTER/STORAGE ENCLOSURE

The Supplier shall design, furnish, fabricate and deliver communications shelter(s)/storage enclosure(s) at the
Project Site. The shelter(s) and enclosure(s) can be one structure separated by walls or a combination of
structures to serve the functions of shelter/enclosure for communications equipment and office and storage
suitable to operate a solar PV array of this size and type to meet the OSHA clearance requirements, complete
with all appurtenances as further described herein.

The communication shelter(s) shall be designed for local Project Site conditions and may be of steel, brick or
concrete construction and meet local enclosure code requirements.

The communications shelter(s)/storage enclosure(s) shall include, but not be limited to, the following, unless
noted otherwise:

3.12.1 Design and Engineering. Supplier shall design the shelter(s) and/or enclosure(s) per the applicable
codes including IBC and ASCE 7 and submit all of the design and engineering plans described
herein to Company for Company Review.

Floor plan

Elevations

Reflective ceiling plan

Enclosure details

Electrical wiring plan and load calculations

Mechanical plan

3.12.2 Manufacturing, transportation, delivery and installation.

e All metals, wood, plastics, gutters, downspouts, doors, windows necessary to complete
construction.

3.12.3 Complete electrical branch wiring and main distribution panel (factory installed).

3.12.4 HVAC equipment.

3.125 The shelter/enclosure area(s) shall be of sufficient size to store all recommended spare parts and
batteries. Enclosure(s) used for storage shall include door(s) (minimum width of eight feet (8’)) and
ramp for forklift access. The storage area floor shall be designed for forklift access.

3.12.6 The communication area shall include racking for Company communications equipment to be
installed by Company. Space shall be left for 2 standard communications racks with wire
management system. Rack shall have access of at least 3 ft. at front and back.

3.12.7 Communications shelter shall include space for HMI control maintenance area.

3.12.8 Communications shelter shall include space for telecommunications wall mounted positron (4’ H x
4'W x 1' D)

3.12.9 Communication shelter(s)/storage enclosure(s) shall be lockable with a door position switch and
card reader.

3.12.10 Communication shelter/storage enclosure shall supplied electrically by auxiliary service power
circuit.

CONTROLS DESIGN CRITERIA
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Supplier shall provide an overall monitoring and control system for the Facility comprised of the

following:

3.13.1.1

3.13.1.2

3.13.1.3

3.13.1.4

3.13.15

3.13.1.6

3.13.1.7

3.13.1.8

3.13.1.9

Supplier shall provide a single, integrated HMI (Human Machine Interface) that is
located in the Communications Shelter. This HMI shows the current real-time data
being monitored at all points in the field. This HMI also allows for remote control
operations of inverters and other possible devices in the field. This HMI does not
require any external internet connection for displaying the real-time data or
performing the control operations. Graphical user screens for the HMI shall be
constructed using software such as Wonderware, or approved similar software.

Remote access to Facility SCADA shall be provided via Windows Terminal Server.

Supplier shall provide means of communicating all measured data values for the
Facility to a Company supplied OSlsolft PI Node that also resides in the
Communication Shelter. This data communication protocol shall be an industry
standard that mutually agreed upon. Local buffering and storage of data is needed
to handle possible communication interruptions. Minimum data storage shall be
designed for four weeks. Supplier shall provide a final detailed list of all available
measured data values for the Facility.

Supplier shall provide means of communicating all measured data values for the
facility metering and distribution equipment (meter, relay data, pole mount
switches) to a Company supplied RTU (Remote Terminal Unit) that also resides in
the Communication Shelter. This data communication shall be an industry
standard mutually agreed upon Local buffering and storage of data is needed to
handle possible communication interruptions. Maximum data storage shall be
designed for one week. Supplier shall provide a final detailed list of all available
measured data values for the Facility.

Supplier shall provide means for external communications (external
communications equipment provided by Ameren) to connect to the Facility SCADA
for purposes remote monitoring and data transfer. This connection will be
continuous in nature. This system will be in place and fully tested by Final
Acceptance. The external communications will be a T1 coordinated with Ameren’s
Information Technology Department.

Supplier will be provide spare server/communications rack space, power, and
cabling for Ameren supplied external communications equipment noted above
(firewall, router, Pl Node, etc).

WAN Connectivity and Information Security. After Final Acceptance, Company will
provide pre-arranged escorted VPN access only to the Facility SCADA control
system through the Company network for purposes of diagnostics or other remote
access maintenance needs. If agree to by the Owner’s data security upon final
design the system may also provide data “push only” to cloud monitoring and
diagnostic server which is used during the warranty period to monitor and respond
to plant issues. No direct connection to the field by the Supplier is allowed after
connection to the Ameren Network.

Supplier shall program the control software for the Facility on an industry-standard
SCADA platform (Wonderware or approved alternative) for a local HMI and provide
monitored data points using OSISoft Pl Node.

Data collection points to be monitored by the SCADA system shall include:

MET Stations)
a. PV module temperature (in addition to PV cell temperatures measured by
the inverter)
Two POA irradiance
Ambient temperature
Wind speed
Wind direction
Global Horizontal Irradiation

~ooooT
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g. Rain

Inverters.

AC Voltage

DC Voltage

AC Current

DC current (may be multiple values)
Kilowatt

Kilowatt-hour

~oooow

Metering

a. SCADA system shall monitor and store data from the Project
Transformers

a. Oillevel alarm

b. Pressure alarm

c. Temperature alarm

All enclosures and shelters

Environmental conditions
HVAC/Climate Control Status

Door position

Fire and Smoke

Security and closed circuit television.
Standby battery alarms

~ooooTw

Facility switchgear

Data storage and historian.

a. Facility shall have four (4) weeks of minimum on-Site storage capacity for
high resolution data. The exact storage details of high resolution data,
such as dead-banding, will be determined during the detailed design
phase, but at a minimum will include MET data

Networking infrastructure shall be an industrial Ethernet LAN throughout the
Facility.

MET station,SCADA and other data logging systems shall be synchronized.

All monitored Facility generation Equipment shall be monitored to capture real time
AC and DC electrical characteristics including

a. Voltage

b. Current

c. Power

d. Frequency

e. Power Factor

All monitored Facility generation Equipment shall be monitored to capture all
diagnostic information including

a. Temperatures

b. Alarms

c. Status indicators

d. Fault states

SCADA System Security. The operator and/or engineering stations shall be
provided with security access to specific system functions and data.

HMI and Alarm shall follow Ameren Missouri’s HMI & Alarming Philosophy.

There shall be at least three submittals for all hardware and software to be supplied for the Facility
SCADA. The equipment list shall include each component name, manufacturer, model number, a
description of the operation, quantity supplied, and any special setup, operation, and maintenance.

Submittal One

a. SCADA network diagram
b. HMI software

c. Communications protocols
d.

PLCs or controllers
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e. HMI & Alarming configurations and standards document.

ii. Submittal Two
a. Draft HMI layout and screens
b. Draft Alarming matrix including alarm descriptions, priority, colors, and
operator response.
Draft of user and station security
Panel shop drawings (if applicable),
Interconnection diagrams for wiring between components
Network diagram
Input/output listing showing point names, numbers, addresses.
Control Narrative (if applicable)

S@~oo0

iii. Submittal three

a. HMIFAT

b. Finalized Controls Narrative (if applicable)

c. Operator and Maintenance Manuals
e Start-up, shutdown, maintenance, and troubleshooting

procedures

e Equipment cut sheets
e Equipment manuals
e Updated earlier submittals

3.13.2 These manufacturers are the preferred providers for the plant for the type of equipment listed. If
these products and providers do not produce a product capable of performing to the specifications
required then the Contractor should select a suitable product from a different manufacturer and
notify COMPANY of the need to deviate from the list of preferred equipment providers. All
components are required to be NEMA rated regardless of manufacturer. IEC products are not
acceptable.

3.13.3 Provide electronic copies of the control program configurations, proprietary configurations will not
be accepted.

3.134 Support other project team members (including sub-contractors) as required to successfully
complete the project.

Approved Equipment Manufacturers

The contractor is required to use products from the following manufactures for the purposes indicated in the
design of the control system for the new Solar Panel control system whenever possible:

41.1 Local Panel Display: Panel View Plus 1500 Keypad / Touch, standard Communications, AC
Power or approved equivalent

41.2 Terminal Blocks: Phoenix Contact OTTA-6T, UT-6, UT-10, UT-16, UT-35
41.3 Circuit Breakers: Square D or approved equivalent

41.4 Control Relays: Tyco Potter-Brumfield KRPA or approved equivalent
4.1.5 PLC: Allen Bradley Control Logix or approved equivalent
4.1.6 Protocol Converter: ProSoft Modbus TCP Converter or approved equivalent

The contractor is required to use products from the following manufactures for the purposes indicated in the
design for the new solar facility whenever possible:

421 Transformers: Eaton/Cooper or approved equivalent

422 Inverters: Eaton or approved equivalent
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423 Power Circuit Breakers: Eaton or approved equivalent

4.2.4 Combiners/Array Disconnect: Shoals or approved equivalent

425 Panels: Yingli, Trina or approved equivalent

4.2.6 Racking System: Powers Steel or approved equivalent

427 Meteorological Equipment: As mutually agreed by Owner and Contractor

All equipment manufacturers and models shall be approved by Owner prior to Contractor procurement.
TESTING

The Owner reserves the right to observe the below tests being performed. Contractor shall inform Company 3
to 4 weeks in advance of any factory acceptance testing.

Contractor shall test all equipment in accordance with the latest revision of applicable IEEE and UL standards
for the equipment.

All electrical equipment shall be tested in accordance with NETA 2013, Standard for Acceptance Testing
Specifications for Electrical Power Equipment and Systems.

All equipment shall be fully tested at the factory (FAT) and also field tested to ensure they are fully functional
per manufacturer’s instructions

All equipment shall be functionally tested per manufacturer's recommendations and instruction manuals.

All 600V power cable, bus, panels, and other current carrying equipment shall be meggered at 500V or 1000V
after installation but before initial energization. All medium voltage cable shall under-go a high potential (hi-
pot) test. Record date and times and values on site megger report to be turned over after commissioning.

Functionally verify all control and communications system work as intended.

Meters and relays shall be tested in accordance to manufacturer’s instructions. Ameren System Relay will also
test the systems once they are turned over. All instrument transformers shall also be tested for proper ratio
and polarity.

Grounding and bonding systems shall be verified and documented that these systems as installed meet NEC
requirements.

Certified results of test data listed in above shall be included in the instruction manual. One copy of test
results for each piece of equipment tested and purchased.

Provide a PV panel map, listing serial numbers in each string. From the manufactures test sheets sum the
open voltage measurements and field check and open-circuit voltage of each string of panels prior to closing
in a combiner box. Record date and time of test with ambient temperatures and record the W/m”2 value from
the solar radiation meter.

Once the combiner fuse is closed on each string, measure and record the DC current value. Compare it with
the Imp (Current Max Power) from the manufactures test sheets. Record date and time of test with ambient
temperatures and record the W/m”2 value from the solar radiation meter.

Perform |-V curve test on each string per IEC 61829 and industry standards.

At each re-combiner junction box if used, record voltage and current from each field combiner box. Record
date and time of test with ambient temperatures and record the W/m”2 value from the solar radiation meter.

Additional testing will be required to verify inputs and outputs of alternating current inverters, transformers and
breakers per IEEE standards.

The Vendor shall notify the Owner of all tests not less than 7 days prior to the date of test to allow the Owner
to observe testing of the equipment if so desired.



5.17

5.18

6.0

6.1

7.0

7.1

7.2

8.0

8.1

Schedule C

Specification POS-SPEC-000139
Sheet No. 1D - 12

Certified copies of inspection and test reports shall be provided by the Vendor and Contractor for all test and
inspections conducted on the specified equipment. One (1) copy of each report shall be submitted to the
Owner within one (1) week after completion of each test or inspection as specified in Iltem 3.2 above.

A site acceptance test will be performed to verify voltage, current, and wattage requirements. A performance
test will be performed to verify the rating after temperature and solar radiation compensation.

CAPACITY TEST

The Capacity Test shall determine the Corrected Capacity at the Design Point Conditions established in Table
1D-5.1.1 below in order for Supplier to achieve Final Acceptance. Since the Capacity Test will determine the
Corrected Capacity for the Facility, as defined in Attachment D of the Contract, such test will be based on the
relevant environmental conditions in the field at the time of such test, including field irradiance and
temperature. The measured Capacity shall then be “corrected” to the Design Point Conditions as established
in Table 1D-5.1.1 and the resulting Corrected Capacity shall be compared to the Guaranteed Capacity as set
forth herein

6.1.1 TABLE 1D -5.1.1

Phase 1 Solar — Belleau

Name of Project / Facility Substation

City, State O’Fallon, Missouri
County St. Charles
Nameplate capacity (MWdc at STC) 5.754

Delivered capacity (MW to AMMO System) 4.5

Guaranteed Capacity (MW) corrected to DPC 45

Design Point Conditions for Guaranteed Capacity
Performance Ratio
Module power temperature coefficient
Module Cell Temperature
Irradiance (POA)
Atmospheric Air Mass

Projected annual delivered energy (MWh)*

Interconnection Point
PV Module technology
Facility Collection System Voltage

Facility meter location

* First twelve (12) months of operation

78.9% (per TYM2 model)
-0.44%/°C

45 °C

1000W/m2

15

7861 (per TMY2 model)
Ameren Missouri's 34.5
kV distribution system
pursuant to the
Interconnection
Agreement, as
applicable
Polycrystalline

34.5 KV

Ameren Missouri Pole
Mount

PRE-SHIP

MENT INSPECTION

The Owner reserves the right to inspect the equipment prior to shipment.

The Vendor shall notify the Owner of all Shipments not less than 14 days prior to the date of shipment to allow
the Owner to inspect the equipment if so desired.

SHIPPING

The vendor shall include costs of shipping all materials and associated equipment together in the price quote.
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The vendor shall be responsible for delivery to the Owner’s site F.O.B. This shall include special work
required to support delivery of heavy and/or oversized items such as, but not limited to, road repairs, road
upgrades or extensions, power line disconnections and reconnections, bridge reinforcements, grade
alterations, and the like. The Vendor shall provide and coordinate all special services required to complete all
deliveries based on the existing conditions surrounding the site on the Contract Date.

The Vendor shall discuss with the Owner the routing of shipments and shall reroute the same as indicated by
the Owner provided the freight rates and overall costs are no greater than by other routes.

Truck shipments will be accepted weekdays only between the hours of 8:30 A.M. and 2:30 P.M. (Central
time). After-hour deliveries not provided for by contract may be refused until the next regular workday. Cost
incurred by the Owner for offloading prior to or after normal working hours shall be back-charged to the
Vendor unless prior authorization has been approved by the Owner.

Packages shall be clearly marked with the Contract Number and Purchase Order Number where applicable.
Packing lists shall identify Contract Number, Purchase Order Number and item numbers and quantities, bills
of lading shall identify the Contract number and Purchase Order Number.

Equipment shall be shipped completely factory assembled. Preparation for Shipment shall be in accordance
with Manufacturer's standards unless otherwise noted in this specification. The Manufacturer shall be solely
responsible for the adequacy of the preparation for shipment to ensure materials are received at their
destination in EX-Works (EXW) conditions when handled by commercial carriers.

Equipment shall be boxed, crated, or otherwise suitably protected during shipment, handling, and storage.
Components with moving parts which might be damaged in shipment, shall have all such moving parts
securely blocked and braced. All items blocked and braced for shipment must be clearly identified and tagged
accordingly. Equipment having antifriction or sleeve bearings shall be protected by weather-tight enclosures.

Materials required for protection during shipping and storage shall be treated for fire resistance. Wood
protection shall be Class A, fire retardant, pressure treated type.

Coated surfaces shall be protected against impact, abrasion discoloration, and other damages. Surfaces
which are damaged shall be repaired.

Electrical equipment, controls, and insulations shall be protected against moisture and water damage. All
external gasket surfaces and flange faces, couplings, rotating equipment shafts, bearings, and like items shall
be thoroughly cleaned, coated with rust-preventive compound, and protected with suitable wood, metal, or
other substantial type covering to ensure their full protection. Exposed threaded parts shall be greased and
protected with metallic or other substantial type protectors. Damages due to insufficient protection shall be
repaired by the Vendor.

Returnable containers and special shipping devices shall be returned by the manufacturer’s field
representative at the Vendor's expense.

A weatherproofed itemized list of the contents shall also be attached to the outside of each box.

Spare parts shall be shipped separate in heavily constructed wooden boxes. The boxes shall be designed as
permanent storage enclosures. Separate boxes shall be used for the spare parts for each major piece of
equipment. Where applicable, boxes shall be designed and constructed for return shipment of damaged or
worn components for repair.

Spare parts shall be protected from damage due to moisture and dirt accumulation during an extended
storage period by use of special coatings, airtight membranes, bags of desiccant, or other means acceptable
to the Owner.

All separately packaged accessory items and parts shall be shipped with the equipment. Containers for
separately packaged items shall be marked so that they are identified with the main equipment. An itemized
packing slip, indicating what is in that container only, shall be attached to the outside of each container used
for packing. A similar list shall be inside of each container. A master packing slip, covering all accessory
items for a given piece of equipment which are shipped in separate containers, shall be attached to one
container.

Vendor shall provide dimensions (H" x W' x D") and weight for each shipping container with approval
drawings.



8.17

9.0

9.1

Schedule C

Specification POS-SPEC-000139
Sheet No. 1D - 14

If materials require special fixtures or lifting rigs for offloading, such rigs or fixtures shall be provided at no
additional cost with shipment.

RECEIPT INSPECTION

Materials or equipment purchased under this contract may be inspected at the specified receiving points and
there accepted or rejected. Inspection will include the necessary testing for determining compliance with the
specifications. All expense of initial acceptance tests will be borne by the Owner. The expense of subsequent
test due to failure of materials or equipment first offered will be charged against the Vendor. The Owner may
reject damaged materials or equipment at any point along the line of shipment with the return and shipment
costs to the Vendor’s account.

END OF SECTION 1D
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SECTION 1E - DESIGN BASIS

The Design Basis Document identifies the design basis for systems, structures and components to clearly define the
requirements and how each one is specifically met.

The Contractor shall provide a design basis document for each PV system that provides a detailed system description
and outline of the equipment ratings, operating parameters, and design inputs.

The Contractor shall outline design criteria for each PV system including, but not limited to, wind load, PV panel and
inverter efficiency, seismic importance factor, system voltage, number of inverters, PV system electrical protection
requirements etc.

The Contractor shall determine and outline the applicable local codes, ordinances, standards, and permits required to
complete this project at the site. The Contractor shall outline the permitting process and the length of time needed for
review and approval. In addition, the Contractor shall identify all inspections required by the City, Utility, or any other
jurisdiction.

The Contractor shall provide an electrical one line diagram of each system, which indicates all of the required and
recommended components necessary as well as the electrical tie in point.

The Contractor shall outline the metering required for each PV system.
All Design Basis information shall follow the format and information listed per the template below.

A sample format for the design basis from AUE-TMP-ADM3203-01 is provided below:

DESIGN BASIS DOCUMENT

<Site>-DB-<Plant

<Site> Unit <#> - <Plant System>

System>-##H## Rev. 0

1.0 System Overview
1.1 System Function
Section 1.1, System Function, provides a general description of the system/subsystem.
1.2 System Design

Section 1.2, System Design, provides the supporting design information for the system and its sub-
systems, and how they relate to:

Regulatory Requirements
Industry/National Codes and Standards
Performance/Design Requirements
Asset Protection

Personnel Safety

1.3 System Boundaries

Section 1.3, System Boundaries, contains the boundaries and/or scope of this Design Basis
Document (DBD).

14 Interfacing Systems

Section 1.4, Interfacing Systems, provides a list of the interfacing plant systems. This list includes
the EMPRYV Location ID and Name.

2.0 Design Basis Information

2.1 General System Requirements
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If a design basis requirement applies to more than one section, the requirement should be made and
all restatements of that requirement should be listed in the appropriate sections. The source
document(s), including section titles, should be recorded after the Design Basis requirement and
bolded.

Section 2.1, General System Requirements, provides a list of all Design Basis source documents
related to the system for each of the following areas:

211 Regulatory Requirements

List the Source Documents that are associated with regulatory requirements or
commitments. If none apply, state “There are no known Regulatory Requirements that
apply to this section.” Examples include:

FERC
NERC
SERC
DNR
EPA, etc.

2.1.2 Codes and Standards

List the Source Documents that are associated with the applicable industry/national codes
and standards. If none apply, state “There are no known Codes and Standards that apply
to this section.” Examples include:

ANSI/IEEE

National Electrical Code (NEC)

National Electrical Manufacturer Association (NEMA)
International Building Codes (IBC)

American Concrete Institute (ACI), etc.

213 Performance/Design Requirements

214 List the Source Documents that are associated with the performance/design requirements.
If none apply, state “There are no known Performance / Design Requirements that apply to
this section.” Examples include:

e  Project Specifications
e Calculations

e Design Change Packages
e  Manufacturer Manuals, etc.

Indications, Instrumentation and Controls (1&C) Requirements

Section 2.2, Indications, Instrumentation and Controls (1&C) Requirements, documents 1&C
Requirements that preserves the Design Basis of the system for the following areas:

2.21 Regulatory Requirements

2.2.1.1 Provide the applicable Regulatory Requirements from Section 2.1.1. If none apply,
state “There are no known Regulatory Requirements that apply to this section.”

2.2.2 Codes and Standards
2.2.2.1 Provide the applicable Codes and Standards Requirements from Section 2.1.2. If
none apply, state “There are no known Codes and Standards that apply to this
section.”
223 Performance/Design Requirements
2.2.3.1 Provide the applicable Performance/Design Requirements from Section 2.1.3. If

none apply, state “There are no known Performance/Design Requirements that
apply to this section.”
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Electrical Requirements

Section 2.3, Electrical Requirements, documents the Electrical Requirements that preserves the
Design Basis of the system for the following areas:

2.3.1 Regulatory Requirements
2.3.1.1 Provide the applicable Electrical Regulatory Requirements from Section 2.1.1. If
none apply, state “There are no known Regulatory Requirements that apply to this
section.”
23.2 Codes and Standards
2.3.2.1 Provide the applicable Electrical Codes and Standards Requirements from Section
2.1.2. If none apply, state “There are no known Codes and Standards that apply to
this section.”
2.3.3 Performance/Design Requirements
2.3.3.1 Provide the applicable Electrical Performance/Design Requirements from Section
2.1.3. If none apply, state “There are no known Performance/Design
Requirements that apply to this section.”

Mechanical Requirements

Section 2.4, Mechanical Requirements, documents the Mechanical Requirements that preserves the
Design Basis of the system for the following areas:

241 Regulatory Requirements
2.4.1.1 Provide the applicable Mechanical Regulatory Requirements from Section 2.1.1. If
none apply, state “There are no known Regulatory Requirements that apply to this
section.”
2.4.2 Codes and Standards
2.4.2.1 Provide the applicable Mechanical Codes and Standards Requirements from
Section 2.1.2. If none apply, state “There are no known Codes and Standards that
apply to this section.”
243 Performance/Design Requirements
2.4.3.1 Provide the applicable Mechanical Performance/Design Requirements from
Section 2.1.3. If none apply, state “There are no known Performance/Design
Requirements that apply to this section.”

Civil / Structural Requirements

Section 2.5, Civil / Structural Requirements, documents the Civil / Structural Requirements that
preserves the Design Basis of the system for the following areas:

251 Regulatory Requirements
2.5.1.1 Provide the applicable Civil / Structural Regulatory Requirements from Section
2.1.1. If none apply, state “There are no known Regulatory Requirements that
apply to this section.”
2.5.2 Codes and Standards
2.5.2.1 Provide the applicable Civil / Structural Codes and Standards Requirements from

Section 2.1.2. If none apply, state “There are no known Codes and Standards that
apply to this section.”



Schedule C

Specification POS-SPEC-000139
Sheet No. Section 1E - 4

253 Performance/Design Requirements

2.5.3.1 Provide the applicable Civil / Structural Performance/Design Requirements from
Section 2.1.3. If none apply, state “There are no known Performance/Design
Requirements that apply to this section.”

2.6 Maintenance Requirements
Section 2.6, Maintenance Requirements, documents the Maintenance Requirements that preserves
the Design Basis of the system (e.g., Lubrication, Testing, Inspections, etc.) for the following areas:
261 Regulatory Requirements
2.6.1.1 Provide the applicable Regulatory Requirements from Section 2.1.1. These should
be only the maintenance requirements required to preserve the Design Basis of the
system. If none apply, state “There are no known Regulatory Requirements that
apply to this section.”
2.6.2 Codes and Standards
2.6.2.1 Provide the applicable Codes and Standards Requirements from Section 2.1.2.
These should be only the maintenance requirements required to preserve the
Design Basis of the system. If none apply, state “There are no known Codes and
Standards that apply to this section.”
26.3 Performance/Design Requirements
2.6.3.1 Provide the applicable Performance/Design Requirements from Section 2.1.3.
These should be only the maintenance requirements required to preserve the
Design Basis of the system. If none apply, state “There are no known
Performance/Design Requirements that apply to this section.”
2.7 Other Requirements
Section 2.7, Other Requirements, documents Miscellaneous Requirements that preserves the
Design Basis of the system for the following areas:
271 Regulatory Requirements
2.7.1.1 Provide miscellaneous Regulatory Requirements from Section 2.1.1. If none
apply, state “There are no known Regulatory Requirements that apply to this
section.”
2.7.2  Codes and Standards
2.7.2.1 Provide miscellaneous Codes and Standards Requirements from Section 2.1.2. If
none apply, state “There are no known Codes and Standards that apply to this
section.”
273 Performance/Design Requirements
2.7.3.1 Provide miscellaneous Performance/Design Requirements from Section 2.1.3. If
none apply, state “There are no known Performance/Design Requirements that
apply to this section.”
3.0 Settings, Ranges, and Components
3.1 System

Section 3.1, System, contains specific Design Basis operating parameters (i.e., temperature,
pressure, flow, etc.) and explains why the operating parameters are what they are for a given system
and its sub-system. This paragraph will summarize the Design Basis requirements covered in



4.0

3.2 Indications, Instrumentation and Controls
Section 3.2, Indications, Instrumentation and Controls, list the alarms / trips and indications in table
format as shown below. These are the specific and critical alarms / trips and indications associated
directly with Design Basis requirements. This is NOT a list of all alarms / trips and indications
associated with this system.
3.2.1 Alarms / Trips
Alarm or Trip Description Design Basis Setpoint
Enter the Tag Name or Section 2.0 Actuation
EMPRYV Location ID of the Provide a description of the Alarm / Trip Design Basis point for the
Alarm / Trip Reference Alarm / Trip
3.2.2 Indications
Indication Description Design Basis Scaling
Enter the Equipment ID Section 2.0 High and
Number or EMPRV Provide a description and the location (i.e., Desian Ba-sis Low Values
Location ID of the control room, local, etc.) of the Indication 9 of the
L Reference -
Indication Indication
3.2.3  Switches
Switch Description Design Basis Setpoint
Enter the Equipment ID Section 2.0 Actuation
Number or EMPRV Provide a description of the Switch Design Basis point for the
Location ID of the Switch Reference Switch
3.3 Components
Section 3.3, Components, list the Component Description or Name and EMPRYV Location ID as
shown below. These are the specific components associated directly with Design Basis
requirements. This is NOT a list of all components associated with this system.
3.3.1 Component Description / Name
e EMPRYV Location ID
3.3.2  Component Description / Name
e EMPRYV Location ID
REFERENCES
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section 2.0. Multiple sub-sections (i.e., 3.1.1) may be required to cover all sub-systems (i.e., BFW —
drum, heaters, etc., could have their own paragraph).

Section 4.0, References, provide only the references used to create this DBD. This is NOT a list of all of the
references associated with this system.

4.1

Foreign Prints

411 Foreign Print Drawings
Drawing No. Rev. Ameren No. Rev. Title
4.1.2 Foreign Print Manuals
MFR No. Rev. Ameren No. Rev. Title




5.0

6.0

4.2

43

4.4

4.5

4.6
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Electrical Drawings

Drawing No. Rev. Title
Mechanical Drawings
Drawing No. Rev. Title
Civil / Structural Drawings
Drawing No. Rev. Title
Procedures
Procedure No. Rev. Title
Calculations
Calc. No. Rev. Title

SCOPE OF CHANGE

Rev. Description of Change Date
0 Initial Document <Date of Document>
APPENDICES

Include appendices as necessary.

END OF SECTION 1E
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SECTION EO00
ELECTRICAL EQUIPMENT AND SYSTEM VOLTAGES

Table E000-1 Electrical Equipment System Design Information

Power Continuous Design for | Frequency | Configuration | System Transfer to | Max Sym
Supply Voltage Momentary | (Hz) Grounding Alternate Short-Circuit
Code (Volts) — Voltage Source Amps

System Dip to X%

Output of Nominal

Voltage
MV-1 13800 Nom 80 60 Nom 3-Phase, Low Fast 63,000 (3-Ph)
Medium 14520 Max 61.5 Max 3 Wire, Resistance (IT) | Transfer 1,500 (L-G)
Voltage 12420 Min 58.5 Min Wye (3/PE)
MV-2 4160 Nom 80 60 Nom 3-Phase, Low Fast 50,000 (3-Ph)
Medium 4368 Max 61.5 Max 3 Wire, Resistance (IT) | Transfer 1,500 (L-G)
Voltage 3744 Min 58.5 Min Wye (3/PE)
LV-1 480 Nom 80 60 Nom 3-Phase, Solidly Manual with | 65,000 (3-Ph)
Low 508 Max 61.5 Max 3 Wire, Grounded Live Bus 10,000 (L-G)
Voltage 432 Min 58.5 Min Wye (3/PE) Transfer
(Power)
LVv-2 480Y/277 Nom | 80 60 Nom 3-Phase, Solidly N/A 65,000 (3-Ph)
Low 508Y/293 Max 61.5 Max 4 Wire, Grounded (TN) 10,000 (L-G)
Voltage 432Y/249 Min 58.5 Min Wye (3/N/PE)
(Lighting)
LV-3 208Y/120 Nom | 80 60 Nom 3-Phase, Solidly N/A 25,000(3-Ph)
Low 220Y/127 Max 61.5 Max 4 Wire, Grounded (TN) 10,000 (L-G)
Voltage 187Y/108 Min 58.5 Min Wye (3/N/PE)
(Power)
UPS-1 208Y/120 Nom | 80 60 Nom 3-Phase, Solidly Static 1/2 25,000(3-Ph)
UPS 220Y/127 Max 61.5 Max 4 Wire, Grounded (TN) | Cycle 10,000 (L-G)
Power 187Y/108 Min 58.5 Min Wye (3/N/PE)
DC-1 125 Nom 70 N/A Two-Pole Ungrounded N/A 42,000 (P-P)
DC Power | 140 Max

105 Min at

Battery

Terminals
DC-2 600 Nom 70 N/A Two-Pole Ungrounded N/A 42,000 (P-P)
DC Power | 672 Max

528 Min at

Photovoltaic

Panel

Terminals
CP-1 120 Nom 80 60 Nom Single-Phase, Solidly N/A 10,000 (L-L)
Control 127 Max 61.5 Max 2 Wire Grounded (TN) 10,000 (L-G)
Power 108 Min 58.5 Min (1/N/PE)
(AC)

Definitions: N — neutral; PE — protective earth conductor; IT - unearthed transformer neutral; TN -
transformer neutral earthed, frame connected to neutral.
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SECTION E100
WIRING METHODS, CABLE AND RACEWAY

E100.1 General Requirements

In general, all devices furnished under these specifications and requiring electrical connections shall be
designed for wiring into electrical enclosures with terminal blocks. Terminal blocks shall be furnished for
conductors requiring connection to circuits external to the specified equipment, for internal circuits crossing
shipping splits, and where equipment parts replacement and maintenance will be facilitated.

Electrical equipment shall be located in accessible areas. Control cabinets and wiring termination cabinets
shall be accessible from platforms or at grade level. The control cabinets and wiring termination cabinets
shall be located such that an electrician will not require the use of a ladder or stepladder to access the
cabinets or panels to complete his work.

Splices of any kind will not be permitted. Pigtails for devices such as solenoid valves shall be terminated in
a local junction box.

Unless otherwise specified, one spare normally open and one spare normally closed contact on each
control switch and lockout relay shall be wired out to terminal blocks.

All wiring leaving an enclosure shall leave from terminal blocks and not from other devices in the enclosure.
All spare contacts shall be wired out to terminal blocks for future use.

Auxiliary equipment such as terminal blocks, auxiliary relays, or contactors shall be readily accessible.
Auxiliary equipment shall be located in compartments, enclosures, or junction boxes in such an
arrangement that service personnel will have direct access to the equipment without removal of barriers,
cover plates, or wiring. However, extra guarding of voltages greater than 240V (Plexiglas or other suitable
nonconductive and/or grounded covering) in electrical cabinets with low voltage controls and/or wiring that
may require servicing to reduce personal protective equipment (PPE) requirements shall be provided.
These barriers should be easily removable by an electrician wearing gloves or other PPE.

All control switches should be accessible from outside of the cabinet, panel, or electrical enclosure.

Terminal blocks for external connections shall be grouped in the instrument and control compartment for
easy accessibility, unrestricted by interference from structural members and instruments. Sufficient space
shall be provided on each side of each terminal block to allow an orderly arrangement of all leads to be
terminated on the block.

Terminal blocks shall not be mounted in compartments containing uninsulated conductors operating at
voltages above 1000 volts.

When current transformers are supplied with the equipment furnished under these specifications, a shorting
type terminal block shall be installed at an accessible location for each set of current transformers. The
shorting terminal blocks shall be the nearest to the current transformers. No other shorting type terminal
blocks are required unless specified otherwise. The shorting terminal blocks shall be furnished with white
marking strips.

For safety reasons, the current transformer shall be grounded but the grounding shall occur only at the
shorting terminal blocks. The grounding conductor shall be identified so that it may be disconnected in the
field as required.

Materials containing lead or asbestos shall not be used in any of the wiring devices or cable.

Conductors of field cables 8 AWG and smaller shall be terminated on screw terminals with preinsulated
ring type terminal connectors. All wiring for protective relays shall use preinsulated ring type terminal
connectors. Unless UL listed, all factory wired equipment is to use these requirements. Except for internal
wiring of OEM prewired electronic system cabinets, crimping ferrules with plastic insulating sleeves shall be
provided on all stranded control conductors that are to be terminated to compression Type IEC terminal
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blocks. Conductors for current transformer circuits shall be terminated with preinsulated ring type terminal
connectors.

Each terminal block, terminal, conductor, relay, breaker, fuse block, and other auxiliary devices shall be
permanently labeled to coincide with the identification indicated on the drawings. All terminals provided for
termination of external circuits shall be identified by inscribing terminal designations acceptable to the
Owner on the terminal block white marking strips with permanent black ink.

All internal wiring terminations shall be identified on heat-shrinkable conductor identification sleeves that
are machine printed. A conductor identification sleeve shall be provided on each end of each internal
conductor. Each sleeve shall be printed with both “from” and “to” end destinations identification using
permanent black ink. Conductor identification shall be permanent, unaffected by age, heat, or solvents and
not easily dislodged. Adhesive labels are not acceptable. Internal wire markings shall be approved by
Owner. Wire markers shall be visible without having to turn or twist the wiring.

The arrangement of terminal designations and labeling on terminal blocks shall be acceptable to the
Owner.

All connections requiring disconnect plug and receptacle type devices shall be provided with factory
terminated conductors on each plug and receptacle. Plugs and receptacles shall be factory wired into
junction boxes containing terminal blocks for external connections. All conductors on the disconnect
portion of plug-receptacle assemblies shall be in a common jacket. The plug-receptacle assemblies shall
have provisions for locking the devices together. The assembly shall also be watertight when installed
outdoors.

All temporary wiring installed in the factory for equipment testing shall be removed prior to shipment of the
equipment.

Reference to NEC means the codes and standards as defined by the USA National Electrical Code,
ANSI/NFPA 70.

E100.2 Equipment Safety Grounding (Earthing)
All electrical equipment shall be grounded, including cable tray and conduits as shown on drawings or as
required by applicable codes, particularly NEC Article 250.

Electrical equipment that is part of an integral shipping unit or assembly shall be furnished with a bare
copper grounding pad. The pad shall be suitable for field connection to the station ground grid by the
Contractor. Isolated logic system or single-point ground connections required for proper operation of
electronic equipment shall be insulated from the equipment safety ground. Such connections will be
extended, using insulated cable, to a single termination point suitable for field connections to the
appropriate ground system by the Contractor.

Electrical equipment requiring grounding provisions shall include all enclosures containing electrical
connections or bare conductors with the exception of control devices, such as solenoids, pressure
switches, and limit switches, unless such devices require grounding for proper operation.

The raceway system shall not be considered to be a ground conductor except for itself. All metal conduits
containing power circuits shall be provided with grounding type bushings and shall be wired together inside
enclosures and connected internally to the enclosure grounding pad or grounding bus with bare copper
conductor. The grounding bushing ground conductor shall be sized in accordance with NEC or other
internationally recognized standard but shall not be less than 6 AWG bare copper conductor.

Minimum size should be #4/0 for ground grid, #2/0 for stub-ups and cable tray.
EPC Contractor shall perform ground grid calculations and design the system
per NEC 250 and IEEE 80 & IEEE 142.
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Ground conductors shall be soft drawn, bare stranded copper strand Class B as defined in NEMA WC 3
(formerly ICEA S-19-81). All clamps, conductors, bolts, washers, nuts, and other hardware used with the
grounding system shall be copper.

For welded joints, molds and powder charges for "self welding" process shall be as manufactured by
Cadweld or approved equal. Use standard duty molds below 350 MCM and heavy duty molds for 350
MCM and above.

Ground rods shall be copper clad steel core with copper applied by extrusion process, or copper plated
rods. Ground rods shall be ¥ x 10'.

Equipment grounding conductors shall have green insulation or green tape markings.

Use welded joints where the ground network connects to ground plates or building structural steel and for
all buried or otherwise inaccessible connections. Follow manufacturer's instructions concerning molds,
clamps, materials and procedures when making welded connections. Do not cover welded joints until they
have been inspected by the Owner's Construction Supervisor. Joints must be capable of withstanding
repeated hammer blows without rupturing at the weld.

Ground cables shall be installed such that they are protected from mechanical injury and routed to avoid
interference with access doors or covers. In chemical areas where the bare ground conductors could
corrode, insulated ground conductors shall be used. Ground conductors shall be buried to avoid tripping
hazards. Ground stingers shall be used to ground equipment as much as possible.

Make bolted connections to equipment using suitable bar, cable with compression type terminals or copper
strap. Where copper terminals or bars are connected to aluminum surfaces, tin the copper surface and
clean the aluminum surface and coat with NO-OX-ID, or similar corrosion inhibitor. Aluminum busbars are
not acceptable.

Equipment grounding conductors shall be run in conduit or raceway with phase wires.
No grounds shall be attached to the generator isolated phase bus duct.

Framework of motors, panelboards, and other metallic enclosures of electrical devices shall be electrically
bonded to the grounding network.

Metallic conduits shall be effectively bonded to any metallic enclosures to which they are attached or
entered into by metal-to-metal contact. Bonding between raceways and enclosures shall provide electrical
continuity with capacity to safely conduct any possible fault current imposed on the system. Conduits that
terminate at cable trays shall be attached to the trays using cable tray conduit clamps, which are UL listed
to ensure continuity.

Bury ground wire directly in earth at depth specified on drawings. Backfill with earth material only. Rock or
sand is not acceptable as backfill material.

Drive ground rod to full depth in direction as nearly perpendicular to top of yard as possible. Notify Owner’s
Construction Supervisor if obstructions are encountered that prevent full-depth penetration.

Install welded joints in accordance with instructions of manufacturer of molds and welding charges. Do not
cover welded joints with earth until they have been inspected by Company Construction Supervisor. Joints
must be capable of standing repeated blows with a hammer without rupturing at the weld.

E100.3 Electrical Interconnections
All electrical interconnections between devices, panels, and boxes shall use one of the following wiring
methods as specified in Table E100-1:

Nonarmored Cable. Nonarmored cable which is continuously supported and protected by
conduit or installed in cable tray.

The installation of the cable and raceway system shall meet the requirements of NEC and the Owner.
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The location and material used for the cable tray and conduit shall be designed for the identified hazards
for that specific location. Conduit and cable tray routes shall be walked down with the Owner and
Contractor before installation to identify hazards such as tripping, headroom, thermal, chemical, etc.
Conduit and cable tray routes may be revised where possible to minimize or eliminate hazards at no
additional cost to the Owner.

E100.4 Cable
Unless otherwise specified in Table E100-1, both nonarmored and armored cable shall meet the following
minimum requirements:

Stranded copper conductors.

Cross-linked polyethylene (XLPE) or ethylene propylene rubber (EPR) insulation on power
and control cables.

Chlorosulfonated polyethylene “Hypalon” or chlorinated polyethylene (CPE) jacket on all
multi-conductor cables in the thicknesses noted on the cable data sheets in Section 16510.

Minimum size of 14 AWG for control cables.

Minimum size of 12 AWG for power cables.

Minimum size of 10 AWG for 480V and motor power cables

Minimum size of 10 AWG for current transformer cables.

Minimum size of 10 AWG for potential transformer cables.

Minimum size of 16 AWG for instrument and thermocouple extension cables.

Minimum size of 12 AWG for lighting/receptacle cables.

General service power and control cables, integral to the equipment furnished but not
internal wiring of control cabinets or panels, shall be rated for the maximum service voltage

but not less than 600 volts.

Method 1, Table E-2 (K-2) should be used for the color code for the control cable. In
addition Color text or conductor number shall be shown on the individual cable conductors.

Cables which are routed through environmental conditions that differ along the cable run
shall be selected using the environmental condition that results in the largest cable size.
The cables shall be derated in accordance with the NEC.

All thermocouple cable shall use solid conductors with twisted and shielded pairs. Unless
otherwise noted, insulation shall be color coded in accordance with ISA-MC96.1. This
requirement also applies to thermocouple extension wire which is furnished internal to
Contractor-furnished equipment.

All instrument cable for analog and low voltage signals shall use stranded copper
conductors with twisted and shielded pairs or triads. These requirements also apply to
instrument cable which is furnished internal to Contractor-furnished equipment.

Shielding of thermocouple and instrument cables shall consist of aluminum-polyester tape
and copper drain wire.

Finished cables shall be capable of passing the IEEE 1202 (70,000 Btu/h) vertical tray
flame test. This requirement also applies to multi-conductor control cable, instrumentation
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cable, and thermocouple cable which are furnished internal to Contractor-furnished
equipment including control panels and cabinets.

Additional requirements as defined in each applicable section.

E100.5 Conduit

All above ground conduit interconnections between devices, panels, boxes, and fittings shall be heavy wall
rigid metal conduit which conforms to NEMA C80.1 and UL 6, minimum size of 3/4 inch diameter. All
conduit connections shall be of the threaded type, and all conduit, couplings, and fittings shall be hot-
dipped galvanized steel. The interior and exterior surfaces of all rigid metal conduit, couplings, and fittings
shall have a continuous zinc coating with an overcoat of transparent enamel, lacquer, or zinc chromate.
Liquidtight flexible metal conduit may be used as long as the length does not exceed 3 feet. All conduit that
enters outdoor enclosures shall enter through raintight steel or malleable iron hubs or threaded openings.
No conduit shall enter the top of any enclosure located outdoors, in a wet environment, or in an
environment or location subject to washdown.

All liquidtight flexible metal conduits shall be constructed of continuously interlocked rust resistant metal
core. Conduit shall be coated with sunlight resistant thermoplastic jacket. The conduit shall also resist
heat, oil, and chemical breakdown and shall be UL listed.

One exterior locknut, one interior locknut, and one bushing shall be provided at the termination of each rigid
metal conduit not terminated in a hub.

Grounding type insulated bushings with insulating inserts in metal housings shall be provided on all
conduits not terminated in hubs and couplings. Bushings shall be galvanized.

All conduit fittings shall conform to the requirements of UL 514. All liquidtight flexible metal conduit fittings
shall be galvanized steel or malleable iron with insulated throat.

Conduit fittings used on outdoor equipment shall be gasketed.

All conduit shall be installed in exposed runs parallel or perpendicular to dominant surfaces with right angle
turns made of symmetrical bends or fittings. Conduit shall be supported by means of conduit clamps and
clamp-backs.

Moisture pockets shall be eliminated from conduits. If water cannot drain to the natural opening in the
conduit system, a hole shall be drilled in the bottom of a pull box or conduit fitting provided in the low point
of the conduit run.

PVC coated RGS conduit shall be used in corrosive areas.

PVC Schedule 40 shall be used for underground raceway. PVC Type DB or Schedule 40 shall be used in
ductbanks. RGS conduit shall be used in ductbanks where shielding of cables is required.

PVC shall be avoided for risers. RGS shall be used for elbows.

Robroy elbows and PVC coated RGS conduit shall be used for all stubups and risers 18 inches above
ground.

E100.6 Cable Tray

All cable trays furnished and installed by the Contractor shall be in accordance with this specification and/or
drawings included with this specification. Cable tray components shall include cable tray, fittings, supports,
accessories, and hardware required for a complete system.

Cable tray and associated component materials shall conform to the requirements of NEMA VE-1 for metal
cable trays, NEMA FG-1 for fiberglass cable trays, and these specifications. In case of conflict between the
NEMA standards publications and these specifications, the requirements of these specifications shall
govern to the extent of such conflict. All cable tray components for similar cable tray materials shall be
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manufactured by the same manufacturer. Specific cable tray sizes and routing shall be as indicated on the
drawings.

Cable tray shall be aluminum ladder type tray with an 9 inch rung spacing on centers and shall be
fabricated from copper free aluminum or aluminum alloy unless noted otherwise on the drawings or
technical sections. Cable tray shall have a 4 inch loading depth with a minimum NEMA 16C classification.
The rung spacing shall be maintained at the center line of all horizontal and vertical elbows. Individual
rungs shall provide a minimum of 1 inch of cable support surface. Individual rungs shall support, without
collapse, a 200 pound concentrated load applied at the mid-span of the rung, over and above the NEMA
rated cable load with a 1.5 safety factor. All cable tray fittings shall have concentric curved radius fittings.

Hardware for aluminum cable tray shall be case hardened galvanized steel suitable for indoor and outdoor
use. Hardware for aluminum cable tray in corrosive areas shall be Type 316 stainless steel.

Cable trays shall be cut to length as required. The trays shall be cut with saws and all surfaces over which
the conductors and cables will be laid shall be ground or filed to remove any sharp edges which could
cause damage to the cable jacket or insulation, either during installation or in normal service.

Cable trays shall be bracket supported from walls or columns and hanger supported from overhead
structural members, at intervals not exceeding 10 feet, when measured along tray center lines between
supports. All fittings shall be supported in accordance with NEMA VE-2 for metal trays.

Cable tray supports shall be capable of supporting the uniform weight of the trays, plus their NEMA rated
cable loads, plus a 200 pound concentrated load without exceeding the allowable load limit for any element
of the support system with a minimum safety factor of 2.0.

A 2/0 AWG bare, stranded copper, grounding conductor shall be installed on all power level cable trays
containing single conductor power cables. The tray grounding conductor shall be installed on the outside
of the tray side rails, along the entire length of the trays, attaching to each tray fitting and to each straight
section of tray at 6 foot maximum intervals. The tray grounding conductor shall be attached to the trays
using bolted ground clamps and shall be connected to the enclosure grounding system. Splices for the tray
grounding conductor shall be made using compression connectors.

Cable trays containing multi-conductor power, control, or instrument cables shall not require a continuous
ground conductor installed along the tray. These tray levels shall be grounded by means of a ground
jumper extended from the tray side rail to the continuous ground conductor installed along a power level
cable tray, to building steel, or to the enclosure grounding system.

Cable tray covers shall be installed for all outdoor cable tray. Cable tray covers shall also be installed for
indoor cable trays at the following locations with the type of cover indicated. (Also refer to National
Electrical Code (NEC) Article 392.6(D).) Cable tray covers shall be furnished with side flanges for strength:

Ventilated covers shall be installed on accessible vertical ladder type trays, starting 1 foot
below the access floor or platform and extending to a height of 8 feet above the access
floor or platform.

Covers shall be installed on horizontal trays located under grating floors, platforms, or
insulated pipe. Covers shall extend at least 2 feet beyond the portion of the tray directly
exposed beneath the grating floor, platform, or insulated pipe. Covers may be omitted on
lower stacked ladder type trays where a covered tray at a higher elevation in the stack
provides complete vertical shielding to the lower trays. Covers in these areas shall be as
follows:

Power trays - tight-fitting, raised solid covers.

Control and instrument trays - tight-fitting or raised solid covers.
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Solid covers shall be installed on all trays where there is potential for accumulation of oil or
other combustible materials on the cables.

E100.7 Terminations
The capacities of conduit entrances and terminal enclosures for terminating the Owner's cable shall be
coordinated with the Owner. Final sizes shall be acceptable to the Owner.

The criteria in Table E100-1 apply to wiring methods, cable, and raceway specified herein:

Table E100-1 Wiring Methods, Cable, and Raceway

Electrical Interconnections Between Nonarmored cable routed in tray and/or conduit
Electrical Enclosures, Devices, or Lighting

Thermocouple Cable Insulation Color Coding | ISA-MC96.1

Cable - Additional Requirements 600 volt multi-conductor power and control cable
shall supply power to loads at 480 VAC and 250 VDC
or less. 600 volt single-conductor power cable shall
have XLPE insulation with no jacket (UL Type
RHH/RHW-2/USE-2) or EPR insulation with CSPE
jacket. 600 volt multi-conductor power and control
cable shall have EPR or XLPE insulation with flame-
retardant CSPE or CPE jacket. Multiconductor cable
shall use the ICEA S-73-532, Appendix E, Method 1,
Table E-2 (K2) color code

All cables shall be UL listed for tray installation.

Instrument cable shall be twisted shielded pairs or
triads with 600 volt class insulation (minimum). This
cable shall have XLPE or EPR insulation with flame
retardant CSPE or CPE jacket (minimum). Single
and multiple pairs shall have an overall shield.
Multiple pairs shall also have pairs shielded.

Gaitronics communication cable shall not be run with
instrumentation cables.

Thermocouple extension cable shall be rated
600 volts.

Switchboard and panel wire shall be multi-stranded
Type SIS VW-1, XLPE insulated for 600 volts.
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SECTION E210
ELECTRICAL ENCLOSURE ASSEMBLIES

E210.1 General Requirements
Electrical enclosures shall be in accordance with Table E210-1, Table E210-2, and the following.

Electrical enclosures constructed from steel plate shall be reinforced as required to provide a true surface
and adequate support for devices mounted thereon. Enclosures shall be of adequate strength to support
mounted components during shipment.

Panel and cabinet doors shall be hinged with three point latch handles.
No through door disconnects shall be used. Only flange mounted disconnects are allowed on panels.
Junction boxes and pull boxes shall be provided without knockouts.

All junction boxes or pull boxes 4 inch trade size or smaller in any dimension shall be galvanized malleable
iron or acceptable equal cast ferrous metal.

If epoxy coatings are specified, the coating shall consist of a coat of zinc rich epoxy primer followed by a
finish coat of epoxy.

NEMA 4X junction boxes in high chloride and other corrosive areas shall be fiberglass. Enclosures
fabricated from PVC are not allowed.

All indoor areas except electrical equipment rooms shall be subject to hosedown. Electrical equipment in
the areas subject to hosedown shall be provided with enclosures rated for wet or direct water conditions.

All enclosures shall be manufactured from materials that will not degrade when subjected to sunlight. The
surface of the sheet metal shall be prepared to ensure good conductivity and corrosion protection.

Junction boxes, electrical control panels, and cabinets shall be provided with an identification nameplate
mounted on the front of the enclosure. The nameplate inscription shall be acceptable to the Owner
Nameplates shall be phenolic with black letter or white background; attached with stainless steel screws.
Nameplates shall be mounted with adhesives only on boxes that will be affected by the use of nameplates.

All electrical enclosures shall be mounted above finish floor. This shall be accomplished through
housekeeping pads for large equipment such as, but not limited to, switchgear, control panels, MCCs, and
transformers. Motors and skids shall be mounted on housekeeping pads or pedestals as appropriate to the
application. Smaller panel, instruments, junction/terminal boxes, and other miscellaneous components may
be mounted to Uni-strut or attached to structural members as appropriate. All housekeeping pads shall
include leveling channels suitable for field balancing.

Table E210-1 Enclosure NEMA Rating Requirements

Location Classification | NEMA Std. 250 Materials

Indoor Dry Nonhazardous | Type 12 Galvanized or Painted sheet
steel

Indoor Wet or Outdoor Nonhazardous | Type 4 or 4X Copper free aluminum

Indoor Electrical Rooms Nonhazardous | Type 1 Galvanized or Painted sheet
steel

Wet-Chemical Corrosive | Nonhazardous | Type 4X Fiberglass reinforced resin

High-Chloride Areas
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E210.2 Electrical Enclosure Heating

Where electrical enclosure heating is specified, electrical space heaters, one adjustable thermostat, one
fuse and fuse block or circuit breaker or other means of disconnect shall be provided completely wired in
the enclosure. Humidistat should be used with the thermostats to control the space heaters on panels
located outdoors. The space heaters, thermostat, humidistat, and circuit disconnect device shall not
interfere with normal cable entrance into the enclosure or with maintenance or replacement of devices
within the enclosure. Normal use of space heaters shall not change or discolor any painted surface.

Unless otherwise indicated, the operating range of the thermostat shall be coordinated with the project
ambient temperature conditions.

Space heater capacity shall be as required to maintain the enclosure internal temperature above the dew
point under the specified site conditions.

Space heater sheaths shall be of a corrosion-resistant, nonoxidizing material.

Table E210-2 Enclosure Space Heaters

Rated Voltage 240 volts ac

Power Source

Power Supply Code LV-3

Voltage 120 volts

Control panel receptacles, lights, heaters, and other auxiliary systems shall be supplied separately from the
panel control power and shall be protected with a fuse or circuit breakers.

Panel interior lighting shall be controlled by a door mounted switch and powered from a power panel.
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SECTION E220
ELECTRICAL ENCLOSURE ASSEMBLIES

E220.1 General Requirements

All electrical equipment and devices located in areas subject to hazardous area classifications shall be
furnished with a nameplate stating the equipment classification. The nameplate data shall include the
Class or Zone, Division, Group, and Operating Temperature Designations as applicable to the design
standard used to classify the areas. Classification identification nameplates and attachment pins shall be
corrosion-resistant metal.

Revised 0312



SECTION E230

Schedule C

Specification POS-SPEC-000139
Sheet No. E230 - 1

CONTROL PANEL RECEPTACLES, LIGHTS AND COMMUNICATIONS

E230.1 General Requirements

A separate dedicated power feed shall be supplied for control panel receptacles, lights, heaters, and other
auxiliary systems. This dedicated power feed shall be supplied separately from the power feed used for
panel control power or the power feed used for the control systems inside the control panel or cabinet. The
dedicated power feed for the control panel receptacles, lights, heaters, and other auxiliary systems shall be
protected with a fuse or a circuit breaker.

Table E230-1 Receptacles

Description

Rated
Voltage

Frequency

GFCl/

Ampacity | RCD

Configuration

Protection

Manufacturer/
Model

Socket Outlet

120, 2P + E

60 Hz

4-6
mA

20A

NEMA 5-20R

Dry Location

Ameren Missouri
Approved
Suppliers

Single Pole
Switch

120

60 Hz

20A

Dry Location

Ameren Missouri
Approved
Suppliers

Table E230-2 Lighting

Application

Fixture

Lamp

Ballast

Rated
Voltage

Frequency

Manufacturer/
Model

Control Panel Interior

Strip

Fluorescent

T-8

Electronic Thermally Protected

120

60 Hz

Ameren
Missouri
Approved
Suppliers
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SECTION E300
ELECTRONIC SYSTEMS AND COMPONENTS

E300.1 General Requirements

Internal wiring of factory prewired electronic systems in cabinets may be installed according to the
Contractor’s standard as to wire size, insulation, and method of termination on internal equipment except
that insulation for all wiring shall meet the UL 1581 VW-1 flame test. Conductor identification may be done
by insulation color coding noted on the drawings.

The electronic systems shall be tested and verified capable of providing surge withstand capability in
accordance with the requirements of ANSI C37.90.1.

All electrical equipment containing electronic logic systems shall be tested in accordance with the
manufacturer's standard tests for a minimum of 48 hours under power prior to shipment from the factory.
The system shall be tested as a complete assembly. Testing of individual components or modules will not
be acceptable as system tests. The system test shall include a means of confirming the logic or
mathematical design response of the system by simulating changes in system input. The test shall verify
correct operation of the system at both high and low power source voltage limits.
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SECTION E510
MOLDED-CASE CIRCUIT BREAKERS

E510.1 General Requirements

Unless otherwise specified, molded case circuit breakers used in equipment furnished under these
specifications shall have a symmetrical RMS ampere interrupting capacity equal to or greater than the
maximum short-circuit current values.

The breakers shall have a thermal magnetic type trip and shall be in accordance with UL 489.
Unless otherwise specified, molded case circuit breakers used in equipment furnished under these

specifications shall have a symmetrical RMS ampere interrupting capacity equal to or greater than the
maximum short-circuit current values as noted below.

Table E510-1 Molded Case Circuit Breaker Rating Requirements

480VAC nominal continuous voltage 65,000 amps maximum 3-phase
symmetrical short-circuit amps.

10,000 amps maximum line-to-
ground maximum symmetrical
short-circuit amps.

208Y/120VAC nominal continuous voltage | 25,000 amps maximum 3-phase
symmetrical short-circuit amps.

10,000 amps maximum line-to-
ground maximum symmetrical
short-circuit amps.

120VAC nominal continuous voltage 10,000 amps maximum line-to-
line symmetrical short-circuit
amps.

10,000 amps maximum line-to-

ground maximum symmetrical
short-circuit amps.

In addition to the ac interrupting ratings, all single-pole breakers, 2-pole breakers, and 3-pole breakers shall
have minimum dc interrupting ratings per Table E510-2:

Table E510-2 Breaker DC Interrupting Rating Requirements
Single-pole breakers 10,000 amperes at 125 volts dc
2-pole breakers 10,000 amperes at 250 volts dc
3-pole breakers 10,000 amperes at 250 volts dc

The Contractor shall furnish molded case breakers that meet or exceed system short-circuit requirements
as determined during detailed design.

The circuit breakers shall be furnished by the same manufacturer as the equipment in which the breakers
are installed.
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SECTION E520
TERMINAL BLOCKS AND FUSE HOLDERS

E520.1 General Requirements

In general, manufacturer standard terminal blocks will be accepted provided they meet the requirements of
this specification and quality levels equivalent to the manufacturer's terminal blocks listed in Table E520-1.
Self-stripping terminal blocks, multiple deck (step type) terminal blocks, and angled terminal blocks will not
be acceptable. Screw type terminals suitable for ring lug termination shall be furnished for all current
transformer secondary lead connections.

Each terminal block shall be provided with a unique identifier. All terminal points shall have provisions to
be uniquely identified on the terminal block white marking strip and, where permitted by the safety codes
and standards, shall be without covers. Spare points shall be provided with blank strips that can be field
marked with a permanent ink marking pen. Spare (unused) terminals shall be furnished evenly distributed
on the terminal blocks for circuit modifications. No fewer than two spare unused terminals shall be
furnished for every ten terminals used. Control power fuses may be mounted on terminal blocks.

No high density or stacking terminal blocks shall be allowed.

Terminal blocks shall be manufactured from materials that will not support combustion. Terminal blocks
shall meet the Inflammability Class VO rating in accordance with UL 94. All terminal blocks, except internal
terminal blocks in factory prewired electronic systems cabinets and terminal blocks for thermocouple
extension wire, shall be rated for 600 volts or greater. No more than two conductors shall be terminated at
one connection point. For terminal blocks interfacing with the Owner's field cabling, one side of the
terminal block shall be used by the equipment manufacturer for factory wiring and the other side of the
terminal block shall be reserved for the Owner's field cabling terminations. All terminal blocks shall be
sized appropriately for the AWG size of the conductor to be used.

Sliding link terminal blocks shall be used in all DCS cabinets and all skid mounted junction boxes.
Terminal blocks and fuse holders shall be finger safe.
Fuse blocks and fuse holders shall have blown fuse indicators.

The criteria in Table E520-1 shall apply to terminal blocks and fuse holders:

Table E520-1 Terminal Block and Fuse Holder Requirements
Acceptable
Terminal Block Termination Acceptable
Type Applications Methods Construction Approved Manufacturers
Feed-Through Thermocouple | Strap Screw, Manufacturer's | Ameren Missouri Approved
Extension Compression Standard Suppliers
Wire
Feed-Through DCS I/O and Compression, Sliding Link Ameren Missouri Approved
PLC /O Strap Screw Suppliers
Feed-Through General Strap Screw Grouped Block, | Ameren Missouri Approved
Purpose Bolted, Modular, | Suppliers. All terminal
Rail, Sliding blocks shall have covers.
Link
Shorting Current Strap Screw Grouped Block, | Ameren Missouri Approved
Transformer Bolted Suppliers
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Table E520-1 Terminal Block and Fuse Holder Requirements

Acceptable
Terminal Block Termination Acceptable
Type Applications Methods Construction Approved Manufacturers
Power 600 Volt Screw, Grouped Block, | Manufacturer's Standard

Power (8 AWG | Compression, Bolted
through 4/0 Stud

AWG)
Feed-Through General Strap Screw Sliding Link Ameren Missouri Approved
Terminal Blocks in | Purpose Suppliers

Skid Mounted
Junction Boxes

E520.2 Compression Clamp Modular Terminal Blocks (IEC Requirements)

The modular terminal block systems shall be complete with mounting rails, end brackets, fixing brackets,
covers, and test plugs as required. Terminal block colors shall be as follows: red for ungrounded power
conductors, blue for power circuit neutral conductors, yellow-green for all ground conductors, and gray for
all control circuit conductors.

Terminal spacing on compression clamp terminal blocks shall be capable of terminating 20 AWG to 8 AWG
wire and shall have point-to-point spacing of not less than 0.315 inch. The clamping parts shall be made of
copper alloys that are resistant to stress corrosion cracking. The clamping parts shall be designed to
maintain a spring-like force when gripping the conductor. The copper alloy surface of the clamping units
shall be protected by galvanic plating. The terminal screw shall be bronze and protected with galvanic
plating. When possible, jumpering between adjacent terminal points shall be achieved with fixed bridges.
All terminal screws shall be tightened with a calibrated screwdriver, and set to the recommended torques
provided by the terminal block manufacturer. Torque values shall be approximately 1.5 times the test
torque values defined in IEC 947-1, but approximately 40 percent below the fracture torque of the terminal
screw.

For installations requiring "Increased Safety" terminal blocks, the terminal blocks shall have a CENELEC
Certification Code marked on the terminal block.

Knife disconnect terminal blocks shall be suitable for terminating 20 AWG to 12 AWG. The knife
disconnect shall be permanently attached to the block, shall have a continuous ampere rating of

15 amperes, and shall have a voltage rating of 600 volts or greater. Test ports shall be provided on both
sides of the knife disconnect.

Mounting rails shall be of a top hat construction in accordance with EN 50 022. Rails not used as a
grounding conductor shall be manufactured from steel with a corrosion-resistant coating. Rails used as a
grounding conductor shall be manufactured from copper.

E520.3 Strap Screw Terminal Blocks
Strap screw terminal blocks shall be of heavy-duty construction capable of terminating a conductor from 16
AWG to 10 AWG. The point-to-point spacing shall not be less than 0.375 inch.

Shorting type terminal blocks shall be provided for use with current transformers.

E520.4 Power Terminal Blocks
Power terminal blocks shall be used for conductors 8 AWG and larger.

E520.5 Thermocouple Terminal Blocks

Thermocouple terminal blocks shall be provided for terminating thermocouple extension cable. The
terminal blocks shall be capable of terminating solid conductors ranging from 20 AWG to 16 AWG. The
current carrying parts of the terminal block shall be of the same materials as the thermocouple extension
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wire. Termination points for extending the shield wire of the thermocouple extension cable shall be
provided adjacent to the block or shall be integral to the block.

E520.6 Fuse Holders for Power Circuits
The fuse holders shall be in accordance with ANSI/UL 521 and shall have reinforced fuse contact clips.

The bases shall be molded phenolic, polyester, or other plastic having a Flammability Rating of V-0 when

tested in accordance with UL 94. Porcelain, slate, and marble are not acceptable materials for fuse holder
bases.
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SECTION E530
ELECTRICAL ACCESSORIES

E530.1 Electrical Indicating Instruments

All metering devices shall be designed for flush mounting. All analog instrument scales shall consist of
black markings on a white background.

All instrumentation with current elements shall be designed for use with current transformers having high
overcurrent capability. The current elements shall be capable of 10 times the rated end scale overload
values for a period of 1/2 second duration for a minimum of nine successive overloads with 1 minute
between overloads without exceeding the deviations defined in the specified standard. Switchboard meters
shall not open the circuit when subjected to 30 times the rated secondary current of the associated current
transformer circuit for a period of 2 seconds.

The electrical indicating instruments shall be as specified in Table E530-6, Meter Requirements.
E530.2 Control Relays

General service auxiliary relays, interposing relays, and auxiliary relays shall be as specified in Table E530-
1

Table E530-1 Auxiliary Control Relay Requirements

Component Manufacturer

General service auxiliary relays Ameren Missouri Approved Suppliers

Interposing relays, Octal base type with Owner approved equal
relay status indicators

Auxiliary relays (Where current carrying | Ameren Missouri Approved Suppliers
requirements exceed the capacity of the | OF Owner approved equal.
general service auxiliary relays)

Time delay relays Ameren Missouri Approved Suppliers

Timing relays for general service where the delay period is 1 minute or less shall be solid-state. Timing
relays for critical service shall be solid-state. Timing relays shall be in accordance with the Ameren
Missouri Approved Suppliers or Owner approved equal.

Time delays shall be implemented in the DCS unless otherwise noted or approved by the Owner.

Unless otherwise specified, dc relays that interface with the control system shall have a diode surge
suppressor installed across the relay coil.

E530.3 Electrical Switches

Control switches shall be 600 volt, 20 ampere, multistage, rotary type. Unless otherwise specified,
switches shall have black, fixed, modern, pistol grip type handles and engraved black plastic escutcheon
plates with targets.

All push buttons and selector switches shall be heavy-duty oil tight. Field mounted push buttons and
selector switches shall be heavy-duty oil tight in NEMA 4 or 4X enclosures.

Disconnect switches for power isolators shall be flange mounted.

Local control stations with "Start/Stop", “Open/Close” and/or "Hand/Auto/Off" controls should be provided
for pumps,fans, and power operated valves (including air, pneumatic, electrically operated, and solenoid
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valves). The configuration of these local control stations may vary depending on the application.
Configuration and application of the local control stations shall be reviewed and approved by the Owner.
These local control stations must be located in line of sight of the equipment. The local control stations are
shown on the Owner schematics and standard wiring diagrams.

The electrical switches shall be as specified in Table E530-4, Electrical Switch Requirements.

E530.4 Indicating Lights

Indicating lights for local control stations shall be heavy-duty, oil tight, and shall permit light changing from
the front. Luminous output shall be suitable for the location and ambient lighting conditions LED type
indicators shall be used on panels and switchgear.

Indicating light lens colors shall meet the requirements in Table E530-2, Colors of Indicating Devices..

E530.5 Contacts

Contact ratings for all electrical accessory devices shall be suitable for interface with the Owner's or
Contractor’s control system. The control system interrogation voltages will range up to 230 volts ac and
between 24 and 250 volts dc.

All contacts that interface with the control system shall be electrically "dry." Solid-state switches or triac
outputs are not acceptable for contacts that interface with the Owner's electronic control system.

Alarm contacts shall consist of at least one normally open and one normally closed contact "Form C."

Electrical accessory device contacts, including alarm contacts, wired to the control system consisting of
DCS or PLC I/O cards, shall be suitable for switching currents in the milliampere range for the range of
voltages listed above. The electrical accessory device contacts, including alarm contacts, shall allow the
I/O cards to distinguish between a normally open and a normally closed contact.

E530.6 Fuses
Fuses shall be provided with ampere ratings sized for the application. The types and manufacturers of
fuses shall be as specified in Table E530-5 Fuses and Fuse Block Requirements.

E530.7 Colors of Indicating Devices and Actuators

Coding of indicating devices and switch actuators (push button, knob, selector switch, or handle) shall be
subject to Owner review. If words or recognized abbreviations are required to describe the function of the
indicating device or actuator, the language used shall be English. Indicating lights shall be energized when
the condition described in Table E530-2 exists, and shall be de-energized when the condition does not
exist. Unless permitted otherwise in the individual equipment specification, indicating light lens colors shall
be as specified in Table E530-2, Colors of Indicating Devices.
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ELECTRICAL ACCESSORY DEVICES - SUPPLEMENTAL REQUIREMENTS

Table E530-2 Colors of Indicating Devices

Color Meaning Explanation Examples
Green Equipment de-energized,; Normal off condition Motor stopped; valve
process stopped, not requiring no action by | (damper) closed; circuit
operating. the operator breaker open, contactor
de-energized, circuit is not
energized
Red Equipment energized,; Normal running Motor is running; valve
operating; process normal condition requiring no | (damper) open; circuit
action by the operator | breaker is closed, device
is energized; process
within normal limits;
cabinet/panel power
available
White Equipment advisory Switchgear closing spring
information function charged, control power
available, bus available
Blue Arc Flash Protection Arc Flash Protection
“enabled” “enabled”
Amber Warning Abnormal equipment | Alarm present, equipment
or system status in “Local” (PTL);
equipment on emergency
feed
Table E530-3 Colors of Actuators
Color Meaning Examples
Red Emergency Emergency-stop/off
Red Normal stop/off Normal stop; open breaker,
contactor de-energized
Black Normal start/on Normal start; closed breaker,
energize contactor
Table E530-4 Electrical Switch Requirements
Application Description Manufacturer/Style

Control Switches

Control Panel

Ameren Missouri Approved
Suppliers or Owner Approved
Equal

Push Buttons and
Selector Switches

Control Panel or Local

Ameren Missouri Approved
Suppliers or Owner Approved
Equal

Toggle Switches

Control Panel

Ameren Missouri Approved
Suppliers or Owner Approved
Equal
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Table E530-5 Fuses and Fuse Block Requirements

Application

Manufacturer/Style

Slow Blow Fuses

Owner Approved Equal
Ameren Missouri Approved Suppliers

Fast Acting Fuses

Owner Approved Equal
Ameren Missouri Approved Suppliers

Extremely Fast Acting Fuses

Owner Approved Equal
Ameren Missouri Approved Suppliers

Table E530-6 Meter Requirements

Input Range
Meter Voltage Current | Transducer Manufacturer | Accuracy | Size Display
Type Element | Element Class (% | (approx.
of Full
Scale
Value)
Panel 0-150 V 0-5A 4-20 mA Ameren 3 3.5in’ Analog and
Meter Missouri Digital LED
Approved
Suppliers or
Owner
Approved
Equal
Switch- | 0-150 V 0-5A 4-20 mA Ameren 1 45in’ Analog and
Board Missouri Digital LCD
Meters Approved
Suppliers or
Owner
Approved
Equal
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SECTION Q001
QULAITY SYSTEM REQUIREMENTS

The purpose of this section is to establish a set of requirements pertaining to the quality of supplied
equipment, commodities, and/or services.

. If the Contractor believes that an inconsistency exists between this document and the specification(s)
and referenced codes and standards, the Contractor shall immediately notify Owner for resolution.

The Contractor shall define and implement a detailed and documented project specific Quality
Management System that is compliant with Ameren Missouri Power Operations Quality Management
System (QMS) document number AUE-MAN-QMS-1001, dated 9/12/2008, and International Organization
for Standardization (1ISO) 9001:2000 Quality Management System requirements. Please note that AUE-
MAN-QMS-1001 exceeds ISO 9001 requirements. The Contractor’s work, including that of its sub-
vendors and subcontractors, shall be performed to the quality requirements of AUE-MAN-QMS-1001.
Bidders are also required to identify the Quality Management Program and Processes that will be
followed for all indirect responsibilities of the contractor for this project (e.g.; professional services,
contractors, subcontractors, fabricators, and vendors).

Each bidder is to provide, as part of their bid submittal, a completed QMS Verification Tracking Log form
(document # AUE-FRM-000001) which demonstrates how the bidder's QMS aligns with the Project
Quality Program performance criteria of AUE-MAN-QMS-1001.

Ameren Missouri QMS Application Aid — Engineering, Procurement and Construction Services (AUE-DI-
000034) identifies by major topic the applicable sections of AUE-MAN-QMS-1001. It is provided to assist
the bidder in demonstrating how their Quality program meets the requirements of Ameren’s Quality
Management (QM) program. The following QMS Application Aids are also provided to assist the bidder in
demonstrating how their Quality Program meets the requirements of Ameren’s Quality Management (QM)
program for all indirect responsibilities (e.g.; professional services, contractors, subcontractors,
fabricators, and vendors):

e Construction (w/procurement) only Services; AUE-DI-000031

e Engineering (w/ procurement) only Services; AUE-DI-000032

e Engineering and Construction Services; AUE-DI-000033
Ameren Project QMS Department will review, audit, and qualify the bidders’ QMS program prior to award.
These reviews will include the following:

e Review of the bidder’'s submitted written Quality Management program
e Evaluate the Bidders’ QMS programs, and develop a “gap analysis” to identify any items that do
not meet the intent of AUE-MAN-QMS-1001, and provide this gap analysis to the Bidders to bring
the bidders’ QMS into compliance.
o NOTE: The Bidders will be expected to impose the same level of QMS on its sub-vendors
and subcontractors. Where Sub-vendor and Subcontractor QMS shortfalls occur, the
Bidders shall perform its own gap analysis to address the added QMS tasks required to
fill these “gaps”.
¢ Review and acceptance of the Bidders completed QMS Verification Tracking Log form.
e Review of Bidders Quality Management organization and assignment of roles and
responsibilities, Company and Project. The Quality Management Organization Chart shall show
the QMS interfaces with subcontractors and sub-vendors, and shall show the Contractor as a
single party in overall control of QMS for the work.
e Customer and service provider reference inquiries where a similar completed project quality
program approach was used.
e Bidder Quality organization/facility review including key personnel interviews and
program/process demonstrations.
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Ameren reserves the right, throughout the project life cycle (beginning with initial design through final
acceptance and turnover), to audit the EPC Contractor and Team Members' Project Quality program, at
no additional cost to Ameren, for purposes of demonstrating program and process adherence. Ameren
audits can be scheduled or unscheduled.

Refer to Supplementary General Conditions Division 1D Ameren Design Basis and Design Control
Requirements for additional QMS design basis and design control requirements.

QO001.1 General Quality System Requirements
QO001.1.1 Quality System

It is the Contractor’s responsibility to define and implement a detailed and documented quality
management system which ensures that all equipment and commodities supplied are in conformance
with the required drawings and/or specifications. The Contractor shall meet all the requirements set forth
in this document. The quality management system shall be capable of providing assurance that design,
purchasing, materials, manufacturing, examination and testing equipment, shipping, storage, and related
services comply with the Contract requirements.

The Contractor’s quality management system shall include, at a minimum, procedures and/or methods to
address the 22 elements of Ameren QMS and ensure the following processes are controlled and
implemented:

e Design documents, drawings, specifications, procedures, inspection and test status, and

procurement documents are current and accurate.

e Materials, equipment, and services conform to the requirements of the Contract.

e Receipt inspection, in-process inspection, examination, testing, checkout, and final acceptance

testing are conducted.

e Shipping, storage, and preservation of equipment and commodities are adequate to prevent

damage during the delivery and storage of the equipment.

e Quality system requirements are passed on to subtier suppliers for subcontracted work, and the

Contractor has adequate oversight of subtier supplier activities.

o Defined process and requirements for reporting, evaluating, disposition, and closure of

nonconforming product.

e Special processes, such as welding, heat treatment, hot forming, bending and nondestructive

examination, are monitored.

e Personnel performing special processes, such as welding, hondestructive examinations,

coatings, heat treatment, etc., are qualified.

e Inspection, measuring, and test equipment is appropriately maintained.

e Processes exist for verification, storage, use, and maintenance of client supplied product.
Applicable industry standards (such as ANSI, API, ASME, IEEE, AISC, etc.) shall be incorporated into the
quality management system. The quality management system shall be made available to the Owner’s
Quality Management Services (QMS) Department for review, inspection, and/or audit upon request at the
Contractor’s facility.

The QMS shall include the Contractor’s staffing plan for quality assurance and quality control personnel.
This plan shall include a manager for office and onsite quality activities. Typical activities include:

e These quality assurance personnel and quality control inspectors shall monitor the engineering,
procurement activities and inspection of the equipment and its installation.

o All quality assurance personnel and quality control inspectors shall be qualified in each of their
respective areas to ensure effectiveness of their Quality Program.
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Q001.1.2 Quality System Manual

The quality management system shall be documented in a quality system manual. One uncontrolled
copy of the manual shall be submitted to the Owner. If the Contractor’s program has been certified by a
registered certification agency as satisfying the requirements of the governing code (e.g., ISO 9001 or
ASME), a copy of the Certification Letter or Certificate of Authorization shall be submitted along with the
required manual. The quality system manual shall be kept current by submittal of revisions as applicable
throughout the life of this Contract.

Q001.1.3 Subsuppliers and Subcontractors

The Contractor shall obtain the Owner’s approval in writing prior to using subtier suppliers for
manufacturing activities.

All applicable requirements of the Contract (i.e., technical, quality, and administrative) shall be passed on
to the applicable organizations within the Contractor and subtier supplier’'s companies. The Contractor
shall ensure that subtier suppliers have the capabilities to fulfill Contract requirements. Contractors shall
submit required procedures, drawings, and/or other submittals when required for approval and/or
information of subtier supplier’s capabilities, processes, or in-process work involving the fabricating and
manufacturing of equipment and commodities for the Owner.

In accordance with this Specification, subtier supplier qualification and monitoring are the responsibility of
the Contractor to ensure adherence to the same high quality standards of the Contractor. When deemed
necessary, the Owner has the authority to perform quality audits and inspections, and monitor and/or
review subtier supplier processes and facilities.

Q001.1.4 Inspection and Test Plan

In accordance with the Schedule of Contract Submittals, a detailed inspection and test plan (i.e., a Quality
Assurance/Quality Control Plan) for the work/equipment shall be submitted to the Owner as specified in
the Contract prior to starting fabrication. The Owner will designate any test withess points or other
inspection points required. The inspection and test plan shall identify the inspection and testing points,
including the acceptance criteria, for major components of the work and it shall be maintained current
throughout the contract. The plan shall include the Contractor's strategy for inspecting subtier supplier's
work, including inspection by the Contractor at his subtier supplier's facilities. The Contractor shall
inspect the work of subtier suppliers to the extent necessary to ensure that proper materials and equip-
ment are furnished and that fabrication and assembly are accomplished in accordance with the contract
documents. Commercial, off-the-shelf, manufactured items may be exempted from these requirements.

Contractor shall provide a copy of its final QA/QC Plan. Upon review by Company, all Work shall be
managed in accordance with such QA/QC Plan. The QA/QC Plan shall include such procedures and
systems as follows:

Pile design verification testing

Road construction

Compaction Testing

Fill material requirements

Rebar and conduit placement

Backfill and compaction of trenches

Concrete placement and testing

All wire insulation testing — Megger Testing

Mechanical system - trackers, mounting structures, tracker controls
Factory testing of inverters and transformers
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PV source open circuit measurements — Voc at combiner boxes
Fuse tests

Termination pull testing

All visual inspections

Grounding continuity testing

Earth ground resistivity testing

PV module inspection and manufacturer documentation of factory test (STC) of every module
Metering and instrumentation calibration testing

Step-up transformer testing

Inverter phase rotation and matching with utility

Relay settings at the point of interconnection to Company
Other Supplier prescribed procedures

Weld inspection

Welder specifications

All QA/QC testing procedures shall be withnessed and documented by a representative of the Supplier
qualified to perform the Work. Company may observe and witness QA/QC as necessary in accordance
with provisions of Section 4.10 of the Agreement. Qualified representative of the Supplier shall date and
sign documentation indicating completion and acceptance of each QC/QA test procedure.

Supplier shall submit a complete binder containing documented and signed QA/QC test results. In the
event Company determines that QA/QC test results are not satisfactory, Supplier shall promptly take such
actions necessary to achieve satisfactory results. Such procedure shall be repeated as necessary until
QA/QC test results are satisfactory, which in no event shall be later than the Provisional Acceptance date.

The Contractor shall keep the Owner informed of the progress of the work and Owner shall be given not
less than five (5) Business Days’ Notice of any shop tests, and not less than two (2) business days Notice
of any field tests to be made by Contractor, its Subcontractors, and/or the OFE Suppliers in order that
Owner may witness any such tests. Owner shall be notified of any honconformance or dispositions
thereof no later than ten (10) Business Days after its occurrence.

Owner and Contractor responsibilities are as follows:

e The Owner shall notify the Contractor of Owner’s intention to attend the hold or witness points.

e The Owner may, at Owner’s sole discretion, waive any agreed upon witness point. If Owner fails
to attend at a hold or witness point after notifying Contractor of Owner’s intention to attend,
Owner shall be deemed to have waived its right to attend the witness point.

¢ [f the Contractor fails to notify Owner of a hold or withess point, Contractor shall, or shall require
Vendor or Subcontractor, as applicable, to suspend the work until such time as Owner has been
notified of the hold or witness point and provided its response.

e The Owner’s inspectors will not be authorized to change any provision of the equipment design
Specifications without written authorization of the Owner, nor shall the presence or absence of an
inspector relieve the Contractor from any requirements of this Agreement.

The Contractor shall include hold and withess points in the project schedule.

Field testing and Inspection - Before submitting any finished Work for inspection by the Owner, the
Contractor shall completely inspect such Work and shall carry out all tests that the equipment
require. The Contractor shall keep inspection and test records covering all phases of the Work
and shall submit these records to the Owner on completion of the work on any system.

Q001.1.5 Inspections by Owner
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The Owner may elect to perform assessments, quality audits, or witness testing at any time during the
manufacturing process. The Owner may designate an authorized agent for assessments, witness testing,
or quality audits. Authorized agent may be an employee of the Owner or an outside agency. When an
outside agency is designated as an authorized agent for the Owner, such designation will be in writing
with a copy provided to the Contractor. Hereinafter, when the term "Owner's representative” is used, it
may also mean the Owner or the authorized agent.

The following requirements shall apply for Owner's inspection at the Contractor's mill, factory, yard,
warehouse, or subtier supplier's facilities.

QO001.1.5.1 Access Rights

Subject to compliance with Contractor’s safety policies and precautions, and at Owner’s cost, the
Owner shall:
e Have the right to maintain any presence at the Site or at Contractor’s or Subcontractors’
facilities, as required by Owner at its sole cost and discretion.
e Have access at all reasonable times to any place where Work is being performed by
Contractor or any Subcontractor to observe the Work.
e Have theright to be present during the designing, engineering, procuring, construction,
Start-up, commissioning and testing, whether on or off the Site.
e Have access to all test procedures, quality control reports and test reports and data,
including all adjustment, installation and alignment data for the Equipment.
The Contractor shall coordinate with the Owner and give advance notice for any system or
equipment testing or check- out.

The Owner may order any part or parts of the Work, whether or not installed or covered, to be
examined should they believe that such Work is not in accordance with the requirements of this
agreement. If, upon examination, such Work be found to not be in accordance with the
requirements of this Agreement, the Contractor shall pay the cost of examination and correction
of such work at its own expense with no extension in the completion date.

Q001.1.5.2 Surveillance Activities.

In accordance with the Contract designated hold points for witnessing, mill and/or factory tests shall be
performed in the presence of the Owner's representative unless waived in writing by the Owner's
representative. The Contractor shall bear all costs for such tests, except the compensation and expense
of the Owner's representative.

Q001.1.5.3 Control of Special Processes.

It is Contractor's responsibility to ensure that qualified personnel are employed to perform special
processes such as welding, nondestructive examination (NDE), coating, painting, etc. If special
processes were conducted by unqualified employees, the Owner has the right to validate and test the
product at Contractor's expense and/or reject the product.

Q001.1.5.4 Corrective Action.

Upon identification of a noncompliance with the requirements of the Contract, the Contractor shall
document the noncompliance issue. For honcompliance issues where the nonconforming characteristic
can be restored to a condition such that the capability of an item to function reliably and safely is
unimpaired, even though that item still does not conform to the original requirement, the Contractor shall
submit the noncompliance to the Owner for approval. During witness and hold point activities, if the
Owner's representative identifies a noncompliance issue, the Contractor shall document the
noncompliance issue and provide a copy of the documentation to the Owner's representative. If the
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Contractor disagrees and does not document the noncompliance, the Owner's representative shall issue
a corrective action report to the Contractor for disposition and action. The Contractor shall correct, in a
timely manner, all deficiencies identified in the corrective action report.

Defective or Nonconforming Work - Correction of non-conforming work prior to the Warranty Period, the
Contractor shall, at its sole cost and expense, promptly correct any part of the Work which is Defective or
not in accordance with this agreement, regardless of the stage of its completion or time or place of
discovery. The Contractor shall carry out a root cause analysis (RCA) for any deliverables that are
classified to be defective or failures in critical equipment components or project execution processes that
result in significant cost impacts.

Q001.1.5.5 Rejection.

If any items or articles are identified that do not meet the requirements of the specifications, the lot, or any
faulty portion thereof, may be rejected. Before offering specified materials or equipment for shipment, the
Contractor shall inspect the material and equipment and eliminate any items that are defective or do not
meet the requirements of the Contract. The fact that equipment or materials have been previously
inspected, tested, and accepted does not relieve the Contractor of responsibility in the case of later
discovery of flaws or defects.

QO001.1.5.6 Receipt Inspection

Materials or equipment purchased under this Contract may be inspected at the specified receiving points
and will either be accepted or rejected. Receipt inspection will include testing to determine compliance
with the Contract specifications. Initial receipt inspection acceptance tests will be performed by the
Contractor at the Contractor’'s expense, including shipping cost, or the cost to correct and inspect the item
will be charged to the Contractor.

Q001.2 ASME Boiler and Pressure Vessel Code Compliance

Q001.2.1 Quality System

In addition to the provisions of Article Q001.1, the Contractor's quality system shall comply with and be
based on the applicable quality system requirements of the ASME Boiler and Pressure Vessel Code.
Q001.2.2 Quality System Manual

The quality system shall be documented in a quality system manual. One quality system manual shall be

submitted to the Owner along with a copy of applicable ASME Certificates of Authorization. Revisions to
the quality system manual shall be submitted to the Owner throughout the life of this Contract.
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SECTION Q100
GENERAL WELDING REQUIREMENTS

Unless otherwise specified, the applicable governing edition and addenda to be used for all references to
codes or standards specified herein shall be interpreted to be the jurisdictionally approved edition and
addenda. If a code or standard is not jurisdictionally mandated, then the current edition and addenda in
effect at the time of (contract or specification) approval shall govern.

Q100.1 General

Any conflict identified between the requirements of this welding technical supplemental specification and
the provisions of any applicable industry standard, code, regulation, or any specification, standard, or
purchasing document contractually required for a given application shall be referred to Owner for
resolution prior to the start of welding.

Where requirements of a referenced code or standard differ from the welding technical supplemental
specification sections, the more stringent or restrictive requirements shall apply.

Any request for deviation from specified requirements shall be submitted in writing and shall include the
proposed deviation, rationale for the deviation, any technical data supporting the deviation, and historical
experience supporting the deviation.

Q100.2 Welding Processes

Unless otherwise specified, only shielded metal arc welding (SMAW), gas metal arc welding (GMAW),
flux cored arc welding (FCAW), submerged arc welding (SAW), plasma arc welding (PAW), stud welding,
and gas tungsten arc welding (GTAW) processes shall be permitted within the restrictions or limitations
specified in the applicable welding technical supplemental specification section. Other welding processes
may be used, provided the governing code or standard permits it and written approval has been granted
by Owner.

Any limitation or restriction specified for GMAW short-circuit arc transfer or a variation of GMAW short-
circuit arc transfer marketed by welding equipment manufacturers shall be applied the same, whether a
constant voltage (CV) power supply or other power supply developed by a welding equipment
manufacturer is used.

Q100.3 Welding Procedure Qualification

Welding procedures shall be prepared and qualified in accordance with the referenced code. Unless
otherwise specified, each manufacturer or contractor is responsible for conducting the tests required by
the referenced code to qualify the Welding Procedure Specification (WPS).

Welding procedure qualification with GMAW short-circuit arc transfer using a CV power supply shall not
qualify a welding procedure for GMAW using a controlled variation of short-circuit arc transfer by a power
supply other than CV or vice versa.

WPSs and applicable Procedure Qualification Records (PQRSs) shall be submitted for review by Owner
prior to start of fabrication. Submittal of welding procedures and applicable PQRs shall apply to all
suppliers and subsuppliers. Contractors shall review the documents in accordance with the applicable
code and specification requirements and shall accept all of their subsuppliers' welding procedures and
applicable PQRs prior to submitting accepted documents to Owner.

Because of the number of different alloys within various alloy P-number or S-number groups, WPSs for
welding P-number or S-number 8, 10H, and 41 through 49 alloy materials should identify the base
materials by the Unified Numbering System (UNS) or alloy type to aid in the proper application of the
WPS, e.g., P45 (UNS N08367, AL6XN). As an alternative to identifying the UNS number on the WPS,
the UNS number of the base material or alloy type from the WPS may be cross-referenced to the WPS by
other means.
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Standard Welding Procedure Specifications (SWPSs) produced by the American Welding Society (AWS)
may be used when permitted by the jurisdictional code. Any supplemental requirements mandated by the
jurisdictional code shall be met.

Q100.4 Welder/Welding Operator Performance Qualification

Welders and welding operators shall be qualified in accordance with the referenced code. The welder
and welding operator qualification records shall be available at the shop facility or construction site and
shall be made available for review when requested.

Field personnel not qualified and certified as welders or welding operators are prohibited from performing
any welding activities such as tack welds, temporary welds, permanent welds, manufacturing aids, tools,
fixtures, or other welded items. The only field personnel not qualified or certified as welders or welding
operators who are permitted to perform welding are personnel completing welding training or performing
welding performance qualification testing required by the applicable referenced code or specification.

Shop personnel not qualified and certified as welders or welding operators are prohibited from performing
any welding activity on materials designated for permanent or temporary installation by the contract, such
as tack welds or temporary welds.

Welders and welding operators qualified for GMAW short-circuit arc transfer using a CV power supply
shall not qualify a welder or welding operator for GMAW using a controlled variation of short-circuit arc
transfer by a power supply other than CV or vice versa.

Each manufacturer or contractor is responsible for the qualification of welders or welding operators.
Welder or welding operator performance qualification testing shall be performed under the full supervision
and control of the manufacturer or contractor.

Q100.5 Filler Materials
Welding filler metal shall comply with the requirements of the referenced code and any modified
requirements specified herein. The filler metal shall be as specified in the applicable WPS.

Unless otherwise specified, the welding filler metal for welding similar base metal types shall have a
chemical composition as similar as possible to the base materials to be welded. The finished weld as
deposited, or after postweld heat treatment (PWHT) when required, shall be at least equal to the base
metal's minimum specified properties or characteristics as they pertain to strength, ductility, notch
toughness, corrosion-erosion resistance, or other physical or thermal properties.

Unless otherwise approved in writing, the GTAW or PAW process shall require the addition of filler metal.

Unless otherwise specified or permitted by an approved deviation request, the use of the -G
electrode/wire classification is prohibited. When permitted, welding procedures specifying "G"
classification consumables shall be restricted to the same manufacturer and brand-name consumable
used to weld the procedure qualification test coupon. The manufacturer and brand name shall be listed
on the WPS and PQR. The manufacturer's standard, including the mechanical properties and chemical
analysis, along with the request for using non-AWS classification or "G" classification consumables shall
be submitted to Owner prior to fabrication.

SAW multipass weld deposits shall use an essentially neutral flux for welding carbon steels. Alloy,
semiactive, or active fluxes shall not be used except as specified otherwise. Fluxes that compensate for
losses of alloying elements are permitted. Active flux may be used for single pass welding of carbon
steels, provided the weld deposit thickness is approximately 1/4 inch maximum each side for a double-V-
groove joint design or approximately 1/4 inch one side for a single-V-groove joint design. The joint
thickness shall not exceed 1/2 inch nominal.
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When using the SAW process, the flux listed in the WPS is restricted to the specific brand-name flux used
in the welding procedure qualification test. Any change in the flux brand name or designation shall
require a new welding procedure qualification. For SAW welding of stainless or nickel-base alloy
materials, only those fluxes specified by the flux manufacturer as suitable for the particular type of high
alloy electrode to be used are permitted.

The SAW process shall not use recrushed slag.

SMAW low-hydrogen type electrodes, including stainless steel and nickel and nickel alloy electrodes,
shall be purchased in hermetically sealed or vacuum packed containers only.

Q100.5.1 Filler Material for Welding Miscellaneous Materials
Unless otherwise specified, filler material selection shall be in accordance with the following
requirements.

Q100.5.1.1 Filler Materials for Steel and Low Alloy Steel. For the SMAW process, all filler metal shall
be of the low-hydrogen type when welding on either carbon steel or low alloy steel materials. Nonlow-
hydrogen type electrodes (E6010 or E7010-A1 only) may be used only for root pass welding on carbon
steel piping, unless otherwise specified by other welding technical supplemental specification sections.
SMAW low-hydrogen type ferrous electrodes for all fill passes shall have a minimum tensile strength of
70,000 psi (495 MPa) as defined by the applicable SFA or AWS specification. When welding is required
for existing unknown carbon steel materials, the carbon content shall not exceed 0.30 percent or 0.40
percent carbon equivalent (CE) as determined by CE=C%+ (Mn%/6+Si%/6).

For the FCAW process when welding carbon steel materials, only AWS filler metal Classifications E7XT-
1, -5, -9, -12 with shielding gas shall be used (current AWS classifications also utilize either an "M" or "C"
after the final digit).

Low alloy FCAW electrodes of nominal composition 2-1/4 Cr - 1 Mo and higher for use on pressure-
retaining components shall be purchased with a diffusible hydrogen designation of H4 maximum (SFA-
5.29).

The low carbon (-B2L, -B3L, -B6L, and -B8L), low alloy filler metal classifications are prohibited for
welding 1-1/4 Cr - 1/2 Mo, 2-1/4 Cr - 1 Mo, 5 Cr-Mo, and 9 Cr-Mo alloy materials. The filler metal for
welding these materials shall have a carbon content greater than 0.05 percent. Previously classified low
alloy filler metal Classifications ER502, E502-XX, ER505, and E505-XX are not permitted for welding low
alloy base materials.

Q100.5.1.2 Filler Materials for Dissimilar Material Welds. Filler metals for welding pressure retaining
component materials of carbon steel or low alloy steel to austenitic stainless steel shall be in accordance
with Table Q100-1:

Table Q100-1 Carbon Steel or Low Allow Steel Filler Metal
Requirements

Service <500° F (260° C) Service >500° F (260° C)
ASME AWS ASME AWS
Specification | Classification Specification | Classification
SFA5.9or ER309 or ER309L
SFA5.14 ERNICr-3 SFA5.14 ERNICr-3
SFA 5.4 or E309 or E309L
SFA5.11 ENiCrFe-3 SFA5.11 ENiCrFe-3
SFA 5.22 E309TX-X or N/A N/A
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Table Q100-1 Carbon Steel or Low Allow Steel Filler Metal
Requirements

Service <500° F (260° C) Service >500° F (260° C)
ASME AWS ASME AWS
Specification | Classification Specification | Classification

E309LTX-X

Where carbon steel or low alloy steel piping is to be welded to austenitic stainless steel components, and
the carbon or low alloy steel piping is of such a thickness as to require PWHT, the end of the carbon or
low alloy steel pipe shall be buttered with Type 309L, ERNICr-3, or ENiCrFe-3 filler metal for system
service <500° F (260° C) and shall be buttered with Type ERNICr-3 or ENiCrFe-3 filler metal for system
service >500° F (260° C); the buttered end shall be postweld heat treated. The buttering thickness shall
be 3/16 inch minimum after final surface preparation. The weld joint shall then be made between the
austenitic stainless steel and the buttering on the carbon or low alloy steel as applicable. This joining
method is applicable only to groove welds unless written approval has been granted by Owner.

Filler metals for welding superaustenitic stainless steel Alloy AL6XN, UNS N08367, P-number 45 to
carbon steel shall be in accordance with Table Q100-2:

Table Q100-2 Stainless Steel Alloy to Carbon Steel Filler Metal
Requirements

ASME Specification AWS Classification
SFA5.14 ERNiCrMo-3 or ERNICr-3
SFA5.11 ENiCrMo-3 or ENiCrFe-3

Q100.5.1.3 Filler Materials for Miscellaneous Alloy Materials. Filler metals for welding carbon steel to
nickel-base alloys shall be in accordance with Table Q100-3:

Table Q100-3 Carbon Steel to Nickel-Base Alloy Filler Metal Requirements
ASME Specification AWS Classification
SFA5.14 ERNICr-3
SFA5.11 ENiCrFe-3

Filler metals for welding superaustenitic stainless steel Alloy AL6XN, UNS N08367, P-number 45 shall be
in accordance with Table Q100-4:

Table Q100-4 Stainless Steel Alloy Filler Metal Requirements
ASME Specification AWS Classification
SFA5.14 ERNiCrMo-3
SFA5.11 ENiCrMo-3

Filler metals for welding stainless steel Alloy 20, UNS N08020, P-number 45 shall be in accordance with
Table Q100-5:

Table Q100-5 Alloy 20 Filler Metal Requirments
ASME Specification AWS Classification
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Table Q100-5 Alloy 20 Filler Metal Requirments
ASME Specification AWS Classification
SFA5.9 ER320LR
SFA5.4 E320LR

Q100.5.1.4 Filler Material for Welding 300 Series Stainless Steels. Filler metal for welding austenitic
stainless steel, ASME P-number 8 or S-number 8 base materials shall be in accordance with the
following*:

Base Material Type/Grade 304 shall use Type 308 or 308L filler metal.
Base Material Type/Grade 304L shall use Type 308L filler metal.
Base Material Type/Grade 316, shall use Type 316 or 316L filler metal.
Base Material Type/Grade 316L shall use Type 316L filler metal.

*This selection requirement may not apply to cryogenic applications.

When austenitic stainless steel "H Grade" base materials (and/or 0.040 percent minimum carbon content)
are specified by Owner, high carbon stainless filler metals with 0.040 percent minimum carbon shall be
used.

When using Type 308, 309, 316, 317, 321, and 347 filler metals for design temperature applications
above 800 F (427 C), the deposited carbon content shall be 0.040 percent minimum.

When FCAW austenitic stainless steel weld deposits require PWHT or are used at service temperatures
>1,000° F (535° C), the electrodes shall have a formulation that does not intentionally add bismuth, and
bismuth in the deposited weld metal shall not exceed 0.002 weight percent.

Filler metals for austenitic 300 series weld deposits for service temperatures >700° F (370° C) shall not
exceed 10 FN (ferrite number).

Q100.5.2 Filler Material Control

Storage, handling, and drying of SMAW electrodes and SAW flux shall, as a minimum, be in accordance
with the manufacturers' recommendations. In addition, SMAW low-hydrogen type carbon and low alloy
steel electrodes shall be stored in ovens at 250° F (120° C) minimum after the hermetically sealed or
vacuum packed container is opened. Bare rod in straight lengths shall be individually flag tagged,
stamped, or otherwise identified with the AWS classification or product classification. Each spool of solid
or cored rod shall be tagged, labeled, or otherwise identified with the AWS classification or product
classification. Any SMAW electrodes that have been wet or have damaged coatings shall not be used.
Any welding filler metals or fluxes not readily identifiable shall not be used. Low hydrogen SMAW
electrodes that are cold to the touch must be discarded.

SAW fluxes for welding low alloy chromium-molybdenum steels (2-1/4 Cr - 1 Mo) and higher nominal weld
deposit composition shall be baked prior to use. This requirement does not apply for fluxes used within
the same work shift after removal from a hermetically sealed package or container. Flux that is exposed
to an atmospheric exposure limit exceeding one work shift shall be baked prior to use, unless the flux is
placed in a heated container within 10 hours of issuance. After baking, fluxes should be stored in
hermetically sealed containers or (preferably) stored in a heated container until issuance. Storage in a
heated container or baking shall be in accordance with the flux manufacturer's directions.
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A written procedure for storing, handling, issuing, and reconditioning electrodes, wires, and fluxes shall be
submitted for review by Owner.
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SECTION Q121
WELDING OF CARBON, LOW ALLOY,
& STAINLESS STRUCTURAL STEEL

Q121.1 General

This technical supplemental specification provides requirements for welding carbon, low alloy, and
stainless structural steel, photovoltaic racking, and other welded steel structures as required by design, in
accordance with AWS D1.1, Structural Welding Code - Steel or AWS D1.6, Structural Welding Code -
Stainless Steel. Supplemental requirements for welding a seismic load-resisting system (SLRS) shall be
in accordance with AWS D1.8, Structural Welding Code — Seismic Supplement, when seismic detailing or
enhanced ductility is required by design.

Q121.2 Welding Processes
Permitted welding processes shall include the restrictions and limitations applicable to those processes
as specified herein.

Q121.2.1 Welding Process Restrictions and Limitations
The Gas Metal Arc Welding (GMAW) process utilizing the short-circuiting transfer mode shall not be used
in any application, except for the following:

AWS D1.1 — No exceptions.
AWS D1.6 — When welding base metals that have a maximum thickness of 3/16 inch.
AWS D1.8 — No exceptions.

The Flux Cored Arc Welding (FCAW) process shall only be used with shielding gas, except for the
following:

AWS D1.1 — When welding base metals that have a maximum thickness of 1/2 inch and
that use E71T-8 electrodes.

AWS D1.6 — No exceptions.

AWS D1.8 — When welding base metals that have a maximum thickness of 1/2 inch and
that use E71T-8 electrodes. Furthermore, the electrodes shall meet the impact testing
requirements of AWS D1.8, Annex B.

The weld progression for manual or semiautomatic vertical position welds shall be uphill, except for the
following:

AWS D1.1 — Undercut may be repaired vertically downward, provided the preheat is in
accordance with AWS D1.1, Table 3.2, but not lower than 70° F (20° C).

AWS D1.1 — When tubular products are welded, the progression of vertical welding may
be upward or downward, but only in the direction in which the welder is qualified and as
permitted by the Welding Procedure Specification (WPS).

AWS D1.6 — Using the prequalified Gas Tungsten Arc Welding (GTAW), GMAW-S, and
FCAW-G processes, progression may be vertically downward for base metal with a
3/16 inch maximum thickness.

AWS D1.6 — Undercut may be repaired vertically downward on the joint faces only,
without any base metal thickness limitations when using the prequalified GTAW and
FCAW-G processes. When using the prequalified GMAW-S process, undercut may be
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repaired vertically downward on the joint faces only for base metal with a 3/16 inch
maximum thickness.

AWS D1.8 — AWS D1.1 requirements above shall apply.

Q121.3 Welding Procedure Qualification

Welding procedures shall be prepared and qualified or shall be prepared as prequalified in accordance
with the applicable AWS code. All prequalified WPSs shall be in the form of a written document. For a
WPS to be prequalified, conformance with all of the applicable requirements of AWS D1.1, Section 3 or
AWS D1.6, Section 3 shall be required. When the scope of welding is for flue gas desulfurization (FGD)
system components, such as ductwork and auxiliary attachments for ductwork, the welding of these
components may be performed using WPSs qualified in accordance with ASME Section IX.

For AWS D1.1 welds, when the base metal is required to be Charpy V-Notch (CVN) impact tested by the
design specification or contract documents, the WPS qualification shall include the CVN test
requirements of AWS D1.1. The minimum CVN test temperature for the welding procedure qualification
shall be at or below the minimum test temperature specified by the design specification or contract
documents.

For AWS D1.8 welds (Demand Critical and Non-Demand Critical), CVN testing is mandatory. All WPS
qualifications shall be performed in accordance with the CVN test requirements of both AWS D1.1 and
AWS D1.8. The minimum CVN test temperature for the welding procedure qualification shall be at or
below the minimum test temperature specified by the design specification or contract documents.

When the base metal is required to be CVN impact tested by the design specification or contract
documents, the filler metal required by the WPS for welding the CVN base metal shall be classified with
CVN impact testing at a test temperature at or below the test temperature specified by the design
specification or contract documents.

Q121.4 Welder/Welding Operator Performance Qualification

Welders and welding operators shall be qualified in accordance with the applicable AWS code. As an
alternative, welders and welding operators may be qualified in accordance with ASME Section IX within
the welding personnel performance essential variable limitations permitted by the applicable AWS code.

For AWS D1.8 welding, the shielding gas for FCAW shall constitute an essential variable and any change
shall require requalification.

For AWS D1.8 welding, the qualification for welding personnel using the Supplemental Welder
Qualification for Restricted Access Welding shall remain valid for 12 months or the duration of the project,
unless there is a specific reason to question the welder's ability.

Q121.5 Fabrication Control
Fabrication, assembly, and erection shall be in accordance with the applicable AWS code and the design
documents.

When welds joining ASTM A588 weathering steels will experience exposure to atmospheric conditions
and are left exposed, bare, unpainted, un-insulated, or otherwise visually observable in their final service
condition, the filler metal required for welding shall comply with the requirements specified in AWS D1.1,
Section 3.7.3 and Table 3.3.

When tensile forces are to be transmitted through full penetration groove welds on AISC material
Groups 4 and 5 rolled shapes, or shapes built up by welding plates more than 2 inches thick together to
form the cross section, the requirements of AISC J1.7 in the AISC 9th Edition or AISC J1.5 and J2.6 in
the AISC 13th Edition, as applicable, shall apply.
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Q121.5.1 Backing and Retainers
When required, backing shall be in accordance with the applicable AWS code.

Nonmetallic retainers or non-fusing metal retainers shall not be used unless specified in the WPS. When
used, they shall be removed.

Q121.5.2 Preheat and Post-weld Heat Treatment

For AWS D1.1 prequalified carbon and low alloy steels, preheat shall be performed in accordance with
AWS D1.1, Table 3.2, applicable to the materials listed and the design documents. The minimum preheat
temperature shall be specified in the WPS.

For AWS D1.6 prequalified austenitic stainless steels, the minimum preheat temperature shall be 50° F
(10° C). The minimum preheat temperature shall be specified in the WPS.

For AWS D1.1 or AWS D1.6 materials that are not prequalified, the minimum preheat temperature shall
be in accordance with the preheat temperature established from the welding procedure qualification. The
minimum preheat temperature shall be specified in the WPS.

For AWS D1.8 welding, the maximum inter-pass temperature shall not exceed 500° F (260° C).

When required by design, post-weld heat treatment shall be performed in accordance with the applicable
AWS code and the design documents.

Q121.5.3 Weld End Preparation
When weld joint details are specified by the design documents, they shall be prepared in accordance with
the design documents.

Q121.6 Nondestructive Examination (NDE)

In addition to the 100 percent Visual Examination (VE) required of all welds, other required NDE of welds
shall be performed in accordance with the applicable AWS code and the design documents defined
herein.

Supplemental VE of welds after galvanizing shall be performed as defined in Article Q121.6.1.1.1.

Unless otherwise specified, any weld defects identified by NDE shall have additional examinations
conducted as required by Section 6.15 of AWS D1.1 (including AWS D1.8 welds) or Section 6.8 of AWS
D1.6, as applicable. All defects found shall be removed, repaired, and re-examined by the same NDE
method that identified the original defect.

Q121.6.1 NDE Requirements of Welds
Structures include buildings and non-buildings, as defined in ASCE 7. Non-building structures similar to
buildings will require the same NDE methods as the appropriate building structure type.

Q121.6.1.1 Building Structures and Non-Building Structures Similar to Buildings. The following
NDE methods are assigned to those welds that make up the main load-carrying members of building
structures and non-building structures similar to buildings; these do not apply to auxiliary attachments or
prefabricated buildings:

Butt Joint Splices, Columns, Beams. Complete joint penetration (CJP) flange butt
joint splices in columns and beams shall have 100 percent radiographic testing (RT)
or ultrasonic testing (UT).

CJP T-Joints. CJP T-joints shall have 100 percent RT or UT.

Plate Girder and Built-Up Flexural Member Joint Welds. CJP flange butt joints shall
have 100 percent RT or UT. Web-to-flange joints shall have 10 percent of their total
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length (additive length, both sides) examined by magnetic particle testing (MT) or
liquid penetrant testing (PT). Web butt joint splices shall have 25 percent of their
total length examined by random RT or UT.

Columns and Built-Up Compression Member Joint Welds. CJP flange butt joints
shall have 100 percent RT or UT. Web-to-flange joints shall have 10 percent of their
total length (additive length, both sides) examined by MT or PT. Web butt joint
splices shall have 25 percent of their total length examined by random RT or UT.

Note: Phased array UT may be used as an alternative to the conventional UT
specified for the weld types above. When phased array UT is used, the procedure
qualification shall be performed in accordance with AWS D1.1, Annex S, and the UT
weld acceptance criteria shall be in accordance with AWS D1.1, Section 6, Part C.

SLRS — Demand Critical Welds. CJP groove welds shall have 100 percent MT or
PT, and in materials 5/16 inch and greater, 100 percent RT or phased array UT of
the welds, full length. Fillet welds shall have 100 percent MT or PT of the welds, full
length.

Note: Conventional UT is prohibited on SLRS welds.

SLRS — Non-Demand Critical Welds. The NDE requirements shall be the same as
those for SLRS — Demand Critical Welds, with an option for a reduction in the
percentage of testing.

The MT or PT testing rate on CJP welds may be reduced, on an individual basis, to
10 percent, provided the individual's reject rate is demonstrated to be 5 percent or
less. A sampling of at least 20 completed welds for a job shall be made for such
reduction evaluation. The reject rate is the number of welds containing defects
divided by the number of welds completed. When evaluating the reject rate of
continuous welds greater than 3 feet in length where the effective throat thickness is
1 inch or less, each 12 inch increment or fraction thereof shall be considered as one
weld. For continuous welds greater than 3 feet in length where the effective throat
thickness is greater than 1 inch, each 6 inch increment or fraction thereof shall be
considered as one weld.

The RT or UT testing rate for an individual may be reduced to 25 percent, provided
the individual's reject rate is demonstrated to be 5 percent or less. A sampling of at
least 40 completed welds for a job shall be made for such reduction evaluation (as

described above).

To ensure proper implementation of the reduced testing, Contractor and/or
Contractor shall submit a procedure directing this activity for Owner review. The
procedure shall define the process to ensure compliance with the stated
requirements and shall include the submittal of monthly reports to the Site Manager
for field work and to the Engineer for shop work; the monthly reports shall identify
the welder, weld identification, drawing reference, and test results.

This reduction is not permitted on welds in the k-area, at repair sites, and for weld
tab removal and backing removal sites and access holes.

SLRS — Miscellaneous. Wide-flange k-areas shall be examined by MT or PT.
Beam copes or weld access holes shall have an MT or PT surface examination prior
to welding.
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Q121.6.1.1.1 Supplemental Visual Examination Requirements of Welds after Galvanizing. The
following welds and immediate adjacent areas (within 1 inch [25 mm] of the weld) shall be 100 percent
visually examined by the responsible Contractor that performs the galvanizing not less than 48 hours after
completion of galvanizing:

Butt joint splices, columns, and beams.
Beam clip angles.
Plate girder and built-up flexural member joint welds.

All areas requiring VE shall be examined for the presence of cracks. The acceptance criteria for the
subject welds shall be "free from cracks."

If any cracks are visually identified after galvanizing, Owner shall be notified prior to repair. Owner may
request additional NDE by MT examination of any similar joint types. Any cracks discovered by MT, but
not previously identified by VE, shall require 100 percent MT examination of all similar joint types at the
expense of Contractor. Any cracking detected by VE or MT shall be repaired at the expense of
Contractor.

Visual inspection of the subject welds after galvanizing may be performed by personnel other than the
responsible Contractor's Certified Welding Inspector (CWI). Personnel other than a CWI must have
experience suitable to Owner for performing post-galvanizing weld visual inspection. Visual inspectors'
qualifications and certificates or evidence of training or experience shall be submitted to Owner for
review.
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SECTION Q123
WELDING OF REINFORCING STEEL

Q123.1 General

This technical supplemental specification provides requirements for welding reinforcing steel and
reinforcing steel to carbon and low alloy structural steel as required by design in accordance with AWS
D1.4, Structural Welding Code — Reinforcing Steel. Only ASTM A615, deformed and plain billet steel
bars for concrete reinforcement, and ASTM A706, low alloy steel deformed bars for concrete
reinforcement, are permitted to be welded.

Q123.2.1 Welding Process Restrictions and Limitations
The Gas Metal Arc Welding (GMAW) process utilizing the short-circuiting transfer mode shall not be used
in any application.

The Flux Cored Arc Welding (FCAW) process shall only be used with shielding gas.
The weld progression for manual or semiautomatic vertical position welds shall be uphill.

Q123.3 Welding Procedure Qualification

Welding procedures shall be prepared and qualified in accordance with AWS D1.4, except that Welding
Procedure Specifications (WPSs) for fillet welds shall be considered prequalified. All prequalified WPSs
shall be in the form of a written document.

Q123.4 Welder/Welding Operator Performance Qualification
Welders and welding operators shall be qualified in accordance with AWS D1.4.

Q123.5 Fabrication Control
Fabrication, assembly, and erection shall be in accordance with AWS D1.4 and the design documents.

Tack welds that do not become part of the permanent welds are prohibited. Tack welds shall be made
using preheat requirements for permanent welds.

Spark testing of reinforcing steel is not acceptable.

Q123.5.1 Backing and Retainers
When required, backing shall be in accordance with AWS D1.4 and the WPS.

Nonmetallic retainers or non-fusing metal retainers shall not be used unless specified in the WPS. When
used, they shall be removed.

Q123.5.2 Preheat and Inter-pass Temperature

Preheat shall be performed in accordance with AWS D1.4, Table 5.2, using the highest carbon equivalent
number of the base metal specified by design. Carbon equivalent shall be calculated in accordance with

Subsection 1.3.4 of AWS D1.4. Where it is impractical to obtain chemical analysis, the carbon equivalent
shall be assumed to be >0.75 percent. The minimum preheat temperature shall be specified in the WPS.

Q123.5.3 Weld End Preparation
When weld joint details are specified by design documents, they shall be prepared in accordance with the
design documents.

Q123.6 Nondestructive Examination (NDE)
In addition to the 100 percent visual examination required of all welds, other required NDE of welds shall

be performed in accordance with AWS D1.4 when specified by the design documents.
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SECTION Q130
WELDING OF ALUMINUM

Q130.1 General

This technical supplemental specification provides requirements for welding aluminum structures as
required by design in accordance with AWS D1.2, Structural Welding Code — Aluminum. In addition, this
technical supplemental specification provides requirements for welding aluminum supporting structures.

Q130.2.1 Welding Process Restrictions and Limitations
Only Gas Metal Arc Welding (GMAW) and Gas Tungsten Arc Welding (GTAW) processes shall be used.

A gas or gas mixture used for shielding shall be welding grade and have a minimum purity of 99.997
percent and a dew point of -76° F (-60° C) or lower for argon, and a minimum purity of 99.995 percent
and a dew point of -71° F (-57° C) or lower for helium.

The weld progression for manual or semiautomatic vertical position welds shall be uphill.

Q130.3 Welding Procedure Qualification
Welding procedures shall be prepared and qualified in accordance with AWS D1.2 for welding aluminum
structures required by design.

Welding procedures shall be prepared and qualified in accordance with AWS D1.2 or ASME Section IX
for welding aluminum isophase bus duct and associated aluminum supporting structures.

Q130.4 Welder Performance Qualification

Welders shall be qualified in accordance with AWS D1.2 for welding aluminum structures required by
design. As an alternative, welders may be qualified in accordance with ASME Section IX within the
welding personnel performance essential variable limitations permitted by AWS D1.2.

Welders shall be qualified in accordance with AWS D1.2 or ASME Section IX for welding aluminum
isophase bus duct and associated aluminum supporting structures. As an alternative to AWS D1.2 or
ASME Section IX performance qualification, welders may perform a workmanship sample of the type weld
to be performed in production. The Welding Procedure Specification (WPS) used for the workmanship
sample shall be the same WPS to be used for the production weld. The workmanship sample shall be
completed prior to production welding. The following workmanship sample test and visual examination
requirements shall apply:

For production fillet welds, the welder shall perform a fillet weld of the maximum size to
be welded in production. The minimum length of weld shall be 6 inches.

For production groove welds, the welder shall perform a groove weld at least one half the
thickness to be performed in production. The minimum length of weld shall be 6 inches.

Qualification testing on groove welds qualifies for fillet welds but not vice versa.
When multiple positions are to be welded in production, the most restrictive position for
welding shall be chosen for welding the workmanship sample, or welding the

workmanship sample in the vertical position qualifies all positions.

Visual examination of the completed workmanship sample test shall be performed and
shall comply with the following acceptance standards:

The weld shall be free of cracks, lack of fusion, or incomplete
penetration.
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All craters shall be filled to the full cross section of the weld.
The edges of the weld shall blend smoothly with the base metal.

For groove welds, the face of the weld shall be flush with the surface of
the base metal.

After successful completion of the workmanship sample test, a welder performance
qualification test record shall be generated to document the test.

Q130.5 Fabrication Control
Fabrication, assembly, and erection for welding aluminum structures shall be in accordance with AWS
D1.2 and the design documents.

Fabrication, assembly, and erection for welding aluminum isophase bus duct and associated aluminum
supporting structures shall be in accordance with manufacturer's standard practice and design
documents.

Preparation of base metal for welding shall be in accordance with AWS D1.2.

Weld joint end preparations shall be cleaned of thick aluminum oxide and foreign substances prior to
welding. When grinding, care shall be taken to select nonloading type abrasives specifically intended for
use on aluminum, and the abrasives shall be maintained free of lubricants and other foreign material.

Straight lengths of aluminum bare rod should be properly cleaned and wiped with a solvent, such as
acetone or alcohol, prior to welding.

Anti-spatter compounds shall not be used.

Q130.5.1 Backing and Retainers
When required, backing shall be in accordance with AWS D1.2.

Nonmetallic retainers or nonfusing metal retainers shall not be used unless permitted by AWS D1.2 and
specified in the WPS. When used, they shall be removed.

Q130.5.2 Preheat, Interpass Temperature, and Postweld Heat Treatment

Preheat shall be performed in accordance with the WPS applicable to the materials listed and the design
documents. The minimum preheat temperature and maximum interpass temperature shall be specified in
the WPS.

When fabricating AWS D1.2 heat treatable aluminum alloys or the 5000 series aluminum magnesium
alloys containing more than 3 percent magnesium, the preheat and interpass temperatures shall not
exceed 250° F (120° C). Holding time at this temperature shall not exceed 15 minutes. The minimum
preheat temperature and maximum interpass temperature shall be specified in the WPS.

When required by design, postweld heat treatment shall be performed in accordance with the design
documents.

Q130.5.3 Weld End Preparation
When weld joint details are specified by the design documents, they shall be prepared in accordance with
the design documents.

Q130.6 Nondestructive Examination (NDE)
In addition to the 100 percent visual examination required of all welds, other required NDE of welds shall
be performed in accordance with AWS D1.2 and the design documents.
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SECTION Q301
MANUFACTURER’S STANDARD COATING

Unless otherwise specified, the manufacturer's standard coating systems shall be applied in the shop to
ferrous metal surfaces of equipment and materials. The coating systems shall provide resistance to
corrosion caused by weather and industrial environments. Surfaces that will be inaccessible after
assembly shall be protected for the life of the equipment.

Coating material and application shall conform to the regulations of the air quality management agency
having jurisdiction. Materials shall be formulated to contain less than 0.06 percent lead or chromium in
the dried film.

Surfaces shall be cleaned, prepared, and coated in accordance with the coating manufacturer's
instructions and specified codes. Surfaces to be painted shall be prepared, as necessary, to provide a
smooth, uniform base for painting.

Coating films that show defects such as sags, checks, blisters, teardrops, fat edges, et cetera will not be
accepted. Any coated surface that contains any of the previously mentioned defects shall be repaired or,
if necessary, entirely removed from the member or unit involved and the surface recoated.

All internal surfaces that will be exposed to steam or treated feed-water shall be blasted with aluminum
oxide (pink or white grade), cut steel wire (SAE J441), steel grit or steel shot. The blasting media used
shall contain no more than 1.2 percent complexed silica and 0 percent free silica.

Surfaces to be finish painted after installation shall be shop painted with one coat of manufacturer's
standard primer or as specified for that equipment item.

Touchup paint shall be provided for repair painting of at least 10 percent of the finish painted equipment
surface. The touchup paint shall be the same type and color as the shop applied material. Application
instructions shall be provided.

No coating shall be applied to surfaces within 3 inches of field welded connections.

Coating dry film thicknesses shall be measured using a magnetic or electronic thickness detector in
accordance with SSPC-PA2. Additional coating shall be applied to all areas which show a deficiency in
dry film thickness.

Q301.1 Control and Electrical Equipment

Control and electrical equipment, including panels, cabinets, switchgear, transformers, and motors, shall
be finish painted. Exterior surfaces shall be the manufacturer's standard color unless specified otherwise.
The interior portions of cabinets shall be painted a light reflecting color.

Q301.2 Mechanical Equipment

Mechanical equipment, including pumps, compressors, valves, valve operators, external piping surfaces,
and other similar equipment, shall be cleaned, prepared, and primed. If mechanical equipment will
operate at temperatures above 200° F (93° C) and will not be insulated, a high temperature coating
system designed for the operating temperatures shall be applied.

Q301.3 Documentation

Shop drawings shall identify the shop applied coating systems. Data to be provided shall include the
coating system manufacturer's name and product designation, the degree of surface preparation, dry film
thickness, finish color, and Material Safety and Data Sheets (MSDS). Final dry film thickness test results
shall be submitted to the Owner for verification in accordance with Section 1A, 5.0.



Schedule C

Specification POS-SPEC-000139
Sheet No. Q302-1

SECTION Q302
OWNER SPECIFIED EXTERIOR SHOP COATING

Shop coating systems for ferrous metal surfaces of equipment shall be as specified on the Coating
System Data Sheets as specified in Section 09900. Where specific products are not listed, the coating
materials shall meet the criteria indicated. Information assuring conformance with the specified criteria
shall be submitted to the Owner.

Paint materials shall conform with and shall be applied in accordance with the regulations of the air
quality management agency having jurisdiction. Paint materials that cannot be guaranteed by the
manufacturer to so conform, whether or not specified by product designation, shall not be used. Alternate
materials that do conform shall be proposed. Information on the alternate materials shall be submitted to
the Owner for acceptance prior to application. Materials shall contain no greater than 0.06 percent lead
or chromium in the dried film.

Surfaces shall be cleaned, prepared, and coated in accordance with the Coating System Data Sheet(s)
and application specifications. Surfaces to be painted shall be prepared, as necessary, to provide a
smooth, uniform base for painting.

Coating films that show defects such as sags, checks, blisters, teardrops, fat edges et cetera will not be
accepted. Any coated surface that contains any of the previously mentioned defects shall be repaired or,
if necessary, entirely removed from the member or unit involved and the surface recoated.

The Contractor shall furnish sufficient touchup paint for repairing 10 percent of the area on all factory
painted external surfaces of each item of electrical equipment. The touchup paint shall be of the same
type and color as the factory applied paint and shall be carefully packed to avoid damage during
shipment. Complete painting instructions shall be furnished.

Coatings shall not be applied when the surface temperature is within 5° F (3° C) of the dew point. No
paint shall be applied to surfaces within 3 inches of field welded connections.

Q302.1 Control and Electrical Equipment

Control and electrical equipment, including panels, cabinets, switchgear, motor control centers,
transformers, motors, and other similar equipment, shall be cleaned and prepared, and given a complete
finish coating system as specified on the Coating System Data Sheets. Control instruments and devices
and computer equipment shall be furnished with the manufacturers' standard paint.

Q302.2 Mechanical Equipment

Mechanical equipment, including pumps, compressors, valves, valve operators, dampers, damper drives,
mills, grinding apparatus, external piping surfaces, conveying machinery, and other similar equipment,
shall be cleaned, prepared, and primed as specified on the Coating System Data Sheets.

The above requirement applies to equipment operating up to 200° F (93° C) and to equipment operating
above 200° F (93° C) which will be insulated.

Q302.3 Structural Steel and Miscellaneous Metals

Structural steel and miscellaneous metals not specified to be galvanized, including all items fabricated of
structural and miscellaneous steel such as ducts, tanks, hangers, supports, and similar fabricated steel
assemblies, shall be cleaned, prepared, and primed as specified on the Coating System Data Sheets.

Q302.4 Hot Metal Surfaces

Hot metal surfaces include metal surfaces of electrical or mechanical equipment or structural steel and
miscellaneous metals as defined above that have an operating or service temperature above 200° F (93°
C). Hot metal surfaces shall be cleaned, prepared, and primed as specified on the Coating System Data
Sheets.
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Q302.5 Codes and Standards

Work performed under this specification shall be done in accordance with the codes and standards in
Table Q302-1. The version that is latest adopted, published, and effective at the date of bid shall apply
unless specifically stated otherwise. In the following list, SSPC refers to the Society for Protective
Coatings:

Table Q302-1 Codes and Standards
Application Code/Standard
Shop, field, and maintenance painting SSPC-PA1
Measurement of Dry Paint Thickness SSPC-PA2

Q302.6 Documentation

Shop drawings shall identify the shop applied coating systems. Data to be provided shall include the
coating system manufacturer's name and product designation, the degree of surface preparation, dry film
thickness, finish color, and Material Safety and Data Sheets (MSDS).

Coating dry film thicknesses shall be measured using a magnetic or electronic thickness detector per
SSPC-PA2. Additional coating shall be applied to all areas which show a deficiency in dry film thickness.
Final test results shall be submitted to the Owner for verification in accordance with Section 1A, 5.0.
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Ferrous surfaces which should not be painted and are subject to corrosion shall be protected with
preservative coatings. Other surfaces shall be coated with a rust-preventive compound.

Preservative coatings shall not be applied to stainless steel.

Machined surfaces of weld-end preparations shall be coated with consumable rust-preventive coating.

Q310.1 Materials

Preservative coating materials and applications shall be as follows. Other materials may be proposed
provided manufacturer's data is submitted to the Owner for acceptance prior to application:

Table Q310-1 Materials

Description

Manufacturer/Product

Application

Consumable Rust
Preventative (SPC)

D-C Sales & Engineering/
Deoxaluminite

0.75 mils Minimum DFT

Consumable Rust
Preventative (SPC)

Tempil/
Bloxide

0.75 mils Minimum DFT

QOil Soluble Rust
Preventative

Houghton/International/
Rust-Veto

0.3 mils Minimum DFT

Vapor Phase Corrosion
Inhibitor

Cortec Corporation/
VpCI-309 SF

In accordance with manufacturer

Vapor Phase Corrosion
Inhibitor

Daubert VCI, Inc/
Nox-Rust 1000 SF

In accordance with manufacturer
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SECTION Q320
GALVANIZING

Structural steel members and steel assemblies shall be "pickled" after all cutting, punching, reaming,
drilling, tapping, and other fabrication processes which would damage galvanizing have been completed.
The pickling shall be done in accordance with the latest accepted practice and shall continue until all
scale, rust, grease, and other impurities have been completely removed. The steel shall then be hot-dip
galvanized.

When either member to be bolted is galvanized and where required by the detailed specifications,
erection and structural bolts shall be galvanized.

Q320.1 Codes and Standards

Work performed under this specification shall be done in accordance with the codes and standards in
Table Q320-1. The version that is latest adopted, published, and effective at the date of bid shall apply
unless specifically stated otherwise:

Table Q320-1 Codes and Standards
Work In Accordance With
Hot-dip galvanizing ASTM A123 or ASTM A153
Bolt galvanizing ASTM B695 Class 50
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SECTION Q500
SHOP DRAWINGS AND INSTRUCTION MANUALS

This section, in conjunction with the Schedule of Submittals, stipulates the requirements for engineering
data that Contractor shall submit for design information and review. Document submittal procedures shall
be in accordance with the requirements of this Contract.

Q500.1 Submittal Requirements
Technical data shall be submitted in electronic format. Hard copy prints of the electronic files shall also
be submitted, as specified in Appendix J and Section 1A, 5.0.

All shop drawings, instructions, manuals, and associated materials shall be in English. Drawings shall
use standard ANSI symbology. All dimensions shall use ASME and standard English units, the
dimensions shall not be in metric units.

Electronic technical data submittals shall be made in accordance with Appendix J.

Notification to Owner that submittals have been posted in accordance with Appendix J and other
correspondence requirements of this Contract.

Q500.2 Compliance Reports

Reports shall be submitted that record the tests and/or calculations required in the specification technical
sections. Reports shall be submitted for each piece of equipment or each plant system. Specified
drawings shall be submitted with the compliance reports.

Q500.3 Not Used

Q500.4 Drawings

Owner’s drawing requirements are described in Appendix J.Drawings shall be in sufficient detail to
indicate the kind, size, arrangement, component weight, breakdown for shipment, and operation of
component materials and devices; the external connections, anchorages, and supports required; the
dimensions needed for installation and correlation with other materials and equipment; and the
information specifically requested in the Schedule of Submittals.

Contractor shall fully complete and certify drawings for compliance with the Contract requirements.
Drawings shall have title block entries that clearly indicate the drawing is certified.

Each submitted drawing shall be project unique and shall be clearly marked with the name of the project,
unit designation, Owner's Contract title, Owner's Contract file number, project equipment or structure
nomenclature, component identification numbers, and Owner's name. Equipment, instrumentation, and
other components requiring Owner-assigned identification tag numbers shall be clearly identified on the
drawings. If standard drawings are submitted, the applicable equipment and devices furnished for the
project shall be clearly marked.

Transmittal letters shall identify which Schedule of Submittals item (by item number) is satisfied by each
drawing or group of drawings. The transmittal letter shall include the manufacturer's drawing number,
revision number, and title for each drawing attached. Each drawing title shall be unique and shall be
descriptive of the specific drawing content. Transmittal letters for resubmitted drawings shall include the
Owner's drawing numbers.

Catalog pages are not acceptable, except as drawings for standard non-engineered products and when
the catalog pages provide all dimensional data, all external termination data, and mounting data. The
catalog page shall be submitted with a typed cover page clearly indicating the name of the project, unit
designation, specification title, specification number, component identification numbers, model number,
Contractor's drawing number, and Owner's name.
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Drawings shall be submitted with all numerical values in English and/or metric (SI) units.

Q500.4.1 Drawing Submittal
Refer to Appendix J.

Q500.4.2 Drawing Processing
Contractor's engineering schedule shall allow a minimum of four (4) weeks for mailing, processing, and
review of drawings and data by Owner.

Unless this Contract indicates that a drawing or engineering data submittal by Contractor is to be for
Owner's information only, Owner, upon receipt of submittals, shall review and return same to Contractor,
marked "No Exceptions Noted," "Exceptions Noted," "Received for Distribution," "Returned for
Corrections," "Release for Record," "Void," or "Superseded.” The timing of Contractor's submittals and
Owner's review shall be in accordance with the Completion Dates for same as set forth in the Contract.
The submittal of any drawing or other submittal document by Contractor to Owner under this Contract will
be certification by Contractor that the information set forth therein is accurate in all material respects.

Q500.4.2.1 No Exceptions Noted (NE) or Received for Distribution (RD). Upon receipt of a submittal
marked "No Exceptions Noted" or "Received for Distribution," Contractor may proceed with its Work to the
extent of and in accordance with the submittal. Contractor shall not resubmit unless the drawing or
document is revised, in which case it shall be resubmitted as a new document revision in accordance with
Q500.4.2.7.

Q500.4.2.2 Exceptions Noted (EN). Upon receipt of a submittal marked "Exceptions Noted" and if
Contractor concurs with Owner's comments, Contractor shall incorporate same and may proceed with its
Work to the extent of and in accordance with the annotated submittal. Contractor shall submit to Owner
within 14 calendar days a revision to the original submittal in which Owner's comments have been
incorporated. If Contractor determines that it cannot incorporate Owner's comments without prejudice to
Contractor's warranty or other obligations under this Contract, Contractor shall so advise Owner in writing
within seven calendar days of its receipt of Owner's comments, stating the reasons therefore. Contractor
may proceed with its Work to the extent of and in accordance with the annotated submittal only upon
Owner and Contractor resolving Owner's comments.

Q500.4.2.3 Returned for Corrections (RC). Upon receipt of a submittal marked "Returned for
Corrections,"” Contractor shall immediately take all necessary action to revise its submittal in accordance
with Owner's comments, the Specification, and the Drawings, and shall resubmit to Owner for review the
corrected original submittal, voiding previous information and adding new documents if required. In no
event shall Contractor proceed with the affected Work until its revised submittals have been returned to
Contractor marked "No Exceptions Noted" or "Exceptions Noted" by Owner.

Q500.4.2.4 Release for Record (RR). Receipt of a submittal marked "Release for Record" indicates
that there are no specific objections to the document. Work may proceed. Certain project information
required by the Owner's document management system may have been added electronically to the
drawing and provided to Contractor for the record. Contractor shall not resubmit the drawing or document
unless revisions to the design are required. If revisions are required, Contractor shall incorporate
Owner's information and resubmit as a new revision. Owner's project-specific information shall be added
if future revisions and submittals are made.

Q500.4.2.5 Void (VO) or Superseded (SS). Receipt of a submittal marked "Void" or "Superseded” does
not require any action by Contractor. "Void" indicates that the submittal is no longer applicable to the
project and is not being replaced by other drawings or data. "Superseded" indicates that different
drawings or data have replaced the previously submitted drawings and data; this status does not pertain
to revisions of the same drawings and data.
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Q500.4.2.6 Hold (HO). A submittal may be given a status of "Hold" by the Owner, or the Contractor may
have "Holds" on the submitted drawing.

For a Hold status designated by the Owner, the Contractor shall not proceed with the work that is
designated on "Hold" except as specifically directed by the Owner. Additional information required for the
Contractor to release the "Hold" will be transmitted from the Owner later.

The Contractor shall provide information to the Owner about the cause for any "Holds" designated on the
drawing and immediately take all action necessary to resolve the "Holds". The Contractor shall resubmit
the drawing for review once the "Holds" are removed from the drawing and should make all efforts to not
submit drawings to the Owner until drawing review comments have been received back from the Owner.

Q500.4.2.7 Re-submittals. If during or subsequent to the completion of the submittal process,
Contractor makes further changes to the equipment and materials shown on submittals that have been
reviewed by Owner, the changes shall be clearly marked on the submittal by Contractor and the submittal
process shall be repeated. If changes are made by Contractor after delivery to the Jobsite, as-built
drawings indicating the changes shall be prepared by Contractor and submitted to Owner for review. Any
resubmittal of information shall clearly identify the revisions by footnote or by a form of back-circle, with
revision block update, as appropriate.

Q500.4.2.8 Owner's Review. Owner's review of drawings and other submittals will cover only general
conformity of the data to the Specifications and Drawings, external connections, interfaces with
equipment and materials furnished under separate specifications, and dimensions that affect plant
arrangements. Owner's review does not include a thorough review of all dimensions, quantities, and
details of the equipment, material, device, or item indicated or the accuracy of the information submitted.
Review and comment by Owner of Contractor's Drawings or other submittals shall not relieve Contractor
of its sole responsibility to meet the Completion Dates requirement of this Contract and to supply Goods
that conform to the requirements of this Contract.

Q500.4.2.9 File Returns to Contractor. A copy of the manifest will be returned to Contractor indicating
drawings statused as NE (No Exceptions Noted).

Each packet of drawings returned to Contractor will include a manifest generated by Owner. The
manifest will include a list of drawings transmitted, manufacturer's drawing numbers, Owner's assigned
drawing numbers, Owner's drawing titles, and the status of the drawings.

Files returned to Contractor will be in a format in accordance with Appendix J unless another format is
agreed upon by Owner and Contractor.

Q500.5 Wiring Diagrams
Wiring diagrams shall be submitted in accordance with Appendix J and Section 1A, 5.0.

Q500.6 Instruction Manuals
Instruction manuals shall be submitted in accordance with Appendix J and Section 1A, 5.0.
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SECTION Q501
INSTRUCTION MANUALS AND
OPERATION & MAINTENANCE (O&M) MANUALS

The Schedule of Submittals included in the Supplemental Terms and Conditions of this Contract,
stipulates the requirements for Instruction Manuals that Contractor shall submit for design information and
review. Document submittal procedures shall be in accordance with the requirements of this Contract
and the following.

Q501.1 Submittal Requirements
Owner’s drawing requirements are described in Appendix J and Section 1A, 5.0.

Q501.2 Instruction Manuals

Contractor shall furnish proof and final instruction manuals for the unloading, storage, installation,
operation, and maintenance of the equipment. The manuals shall be delivered as specified in the
Schedule of Submittals.

Manuals shall include the following information specific only to the furnished equipment. The documents
or drawings submitted within the Instruction Manual shall be consistent with the documents or drawings
previously submitted for Owner's review. Documents or drawings which were previously submitted for
review and are included within the Instruction Manual shall be identical, with the same revision number. If
these documents or drawings were revised due to design revisions subsequent to issuance of the
Instruction Manuals, the document or drawing shall be resubmitted in accordance with Article Q500.4.2.7
so the Owner can provide updated drawings to the holders of the Instruction Manuals. Contractor shall
edit manuals that cover multiple equipment models or designs by deleting or red-lining out portions of the
manuals that do not pertain to the specific equipment provided.

Table of contents and index tabs. (If multiple volumes are required, a table of contents
listing materials included in each volume shall be supplied for each volume.)

Specifications, test data, and all performance curves specified in the technical
specifications.

Description of the equipment, including illustrations showing elevations, cross section,
and all details of the equipment with all parts named, numbered, and identified with
Owner's ID numbers. When multiple model numbers are shown on the drawings, the
equipment supplied for the project shall be clearly identified.

Complete and detailed operating instructions, including safety precautions, philosophy of
operation and, where applicable, process optimization techniques.

Detailed minor and major maintenance instructions, including description, use of special
tools furnished, and preventive maintenance schedule.

Instructions for receiving, inspection, storage, and handling of equipment prior to
installation.

Installation instructions.
Inspection procedures.
Troubleshooting guide.

All fluid systems schematics and piping diagrams.
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Control logic diagrams, as applicable.

Electrical wiring diagrams, as applicable.

Calibration Data Sheet for each adjustable instrument included in the scope of supply.
Motor Information Sheets, as applicable.

Electric Actuator Information Sheets, as applicable.

Control Panel Arrangements, as applicable.

Contractor and Sub-Contractor operating and maintenance manuals.

lllustrated parts breakdown.

Assembly drawings.

Parts lists.

List of acceptable lubricants with quantity of lubricants required to satisfy the equipment
fill requirements.

Nameplate information and shop order numbers for each item of equipment and
associated component parts thereof.

List of recommended spare parts.

List of maintenance tools furnished with the equipment.
The above listed requirements are the minimum requirements; however, requirements that are clearly not
applicable to the equipment may be deleted with Owner's approval. Additional information that is
necessary for proper operation and care of the equipment shall also be included.
Q501.2.1 Binding
Each copy of the manuals shall be assembled and bound in three-ring or post binders designed for rough

usage. Light-duty binders will not be acceptable.

Front covers and backbones of the manuals shall be permanently marked with lettering per the Typical
Instruction Book Cover attached at the end of this section.
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SECTION S100
SEISMIC DESIGN

$100.1 General

This article specifies the general criteria and procedures that shall be used to ensure that structures,
components, and equipment meet performance objectives during and following a seismic event. The
intent of these procedures is to minimize the hazard to human life. Buildings and structures may be
damaged but remain suitable for occupancy and use, albeit in an impaired condition. The damage is
anticipated to be repairable. Components and equipment are expected to remain in place without
collapsing or breaking away from supports, and to remain intact to the extent that they do not create an
ignition hazard or release hazardous materials.

The building structural system shall provide a continuous load path or paths, with adequate strength and
stiffness to transfer all seismic forces from the point of application to the final point of resistance.

Components and equipment shall be attached so that seismic forces are transferred to the structural
system of the building. These attachments shall be bolted, welded, or otherwise positively fastened.
Frictional resistance due to gravity shall not be considered in evaluating the required resistance to
seismic forces.

For seismic design of vessels, tanks, and other components, contents that are flammable, explosive,
corrosive, acidic, caustic, toxic, or that otherwise present a danger to the general public if released shall
be considered hazardous materials.

Seismic design shall be performed in accordance with IBC 2009 along with the applicable edition (as
required by the specified building code) of the following references:

American Institute of Steel Construction (AISC), AISC 360, "Specification for Structural
Steel Buildings."

American Institute of Steel Construction (AISC), AISC 341, "Seismic Provisions for
Structural Steel Buildings."

American Concrete Institute (ACI), ACI 318, "Building Code Requirements for Structural
Concrete."

American Concrete Institute (ACI), ACI 307, "Design and Construction of Reinforced
Concrete Chimneys."

American Society of Mechanical Engineers (ASME), "Boiler and Pressure Vessel Code"
and all addenda.

American National Standards Institute (ANSI), "ASME Code for Pressure Piping, ASME
B31.1, Power Piping."

Manufacturers Standardization Society of the Valve and Fitting Industry (MSS), MSS
SP-58, "Pipe Hangers and Supports - Materials, Design, and Manufacture."

American Petroleum Institute (API), APl 650, "Welded Steel Tanks for Oil Storage."

American Water Works Association (AWWA), AWWA D100, "Welded Steel Tanks for
Water Storage."

National Fire Protection Association (NFPA), NFPA 13, "Standard for the Installation of
Sprinkler Systems."
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Other nationally recognized and accepted design standards and references as
appropriate.

$100.2 Seismic Forces

Seismic forces shall be determined from the basic seismic parameters given in Table 3. The design
forces and their distribution over the height of the building or structure shall be determined using a linearly
elastic analysis model and the procedures listed in the specified building code. Load combinations,
including seismic, shall be in accordance with the specified building code.

Hydrodynamic effects of contents shall be considered in the seismic design of vessels and tanks as
required by the specified building code. Seismic dynamic forces shall be considered in the seismic
design of below ground structures in addition to the static soil pressures.

$100.3 Seismic Design

$100.3.1 Buildings

Buildings shall provide sufficient strength and ductility to resist the specified seismic effects and may use
any of the basic structural systems permitted by the specified building code. Usage of structural systems
shall be in accordance with the limitations prescribed in the specified building code. The effects of both
plan and vertical irregularities shall be considered, as required by the specified building code.

Buildings shall be seismically analyzed using either Equivalent Lateral Forces or Modal Analysis in
accordance with the specified building code and shall meet all of the design, proportioning, detailing,
inspection, and quality assurance provisions of the specified building code.

"W" for buildings shall include the total dead load, the total operating weight of permanent equipment and
the effective contents of vessels, and applicable portions of other loads, as required by the specified
building code.

$100.3.2 Non-building Structures

Non-building structures include all self-supporting structures, other than buildings, bridges, and dams,
that are supported by the earth; that carry gravity loads; and that may be required to resist seismic
effects. These include, but are not limited to, photovoltaic racking, electrostatic precipitators, stacks,
conveyor support structures, pipe racks, trussed towers, transmission towers and poles, tanks, vessels,
bins, and hoppers. Design of non-building structures shall provide sufficient strength and ductility,
consistent with the requirements for buildings, to resist the specified seismic effects.

Non-building structures shall be seismically analyzed using either Equivalent Lateral Forces or Modal
Analysis in accordance with the specified building code, and shall meet all of the design, proportioning,
detailing, inspection, and quality assurance provisions of the specified building code and other referenced
codes.

"W*" for non-building structures shall include all dead load as defined for buildings, and shall also include
all normal operating contents of tanks, vessels, bins, and piping.

$100.3.3 Equipment

Seismic design of mechanical and electrical equipment, attachments, and supports shall consider the
dynamic effects of the equipment; its contents; piping attached to its nozzles; and, when appropriate, its
supports. Most mechanical and electrical equipment is presumed to be inherently rugged and capable of
surviving strong motions and earthquakes provided it is adequately attached to the structure.

Equipment mounted on vibration isolation systems shall have a bumper restraint or snubber in each
horizontal direction. These seismic restraints shall be designed for twice the seismic force acting on the
equipment. Seismic supports shall maintain positive engagement with the equipment.
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If the equipment is essential and must remain functional after an earthquake or if the equipment contains
hazardous materials, it may be seismically qualified by analysis, testing, or experience data in
accordance with the specified building code. Adaptation of a nationally recognized standard such as ICC-
ES AC 156 for qualification by testing is acceptable, provided the seismic capacity of the equipment
equals or exceeds the requirements of the specified building code.

$100.3.4 Components

Components are architectural, mechanical, and electrical parts and portions that are attached to and
supported by the building but are not part of the building structural system, such as nonbearing walls and
partitions, ceilings, storage racks, access floors, tanks, piping, HYAC ductwork, elevators, electrical
panels, cable tray, and other nonstructural items. Components shall have the same Seismic Design
Category as the building to which they are attached.

Fire protection components, equipment, and piping shall be functional after an earthquake and shall be
assigned the corresponding Importance Factor, |,.

W, for tanks, bins, and silos shall represent the weight of the tank structure and appurtenances and the
operating weight of the contents at maximum rated capacity.

W, for piping systems shall represent the total distributed operating weight of the piping system, including,
but not limited to, any insulation, fluids, and concentrated loads such as valves, condensate traps, and
similar components.

Seismic effects that shall be analyzed in the design of piping systems include the dynamic effects of the
piping system, contents, and, when appropriate, supports. The interaction between the piping system
and the supporting structures, including other mechanical and electrical equipment, shall also be
considered.

In addition to seismic loadings, piping systems shall be designed to withstand dead plus operating
loading, occasional (wind or hydrotesting) loading, and thermal loadings. Wind loadings shall not be
considered as acting concurrently with seismic loadings.

$100.3.5 Not Used

$100.3.6 Not Used

$100.4 Documentation

Complete structural support and anchorage details shall be shown on all drawings, including the size of
members, details of connections, anchor bolt sizes, etc.

All structural drawings shall be signed off on by a Professional Engineer registered in the state of
Missouri.

The following seismic design data shall be indicated on the design drawings:
Occupancy Category.
Mapped Spectral Response Accelerations, S; and S;.
Spectral Response Coefficients, Sps and Sp;.
Site Class.
Seismic Design Category.

For Structures and Non-building Structures Similar to Buildings:
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Importance Factor, .

Basic Seismic Force Resisting System.

Design Base Shear.

Seismic Response Coefficient, Cs.

Response Modification Factor, R.

Overstrength Factor, Q,

Analysis Procedure.

Seismic Drift.

Seismic Detailing.

For Nonstructural Components Including Equipment:

Component Importance Factor, .

Seismic Design Force, F.

Component Response Modification Factor, R,.

Component Amplification Factor, ap.
Equipment and component drawings shall indicate the total load and/or loads to be transmitted to the
structure that must ultimately restrain the components, equipment, or structure. This information shall
include the weight, dimensions locating the center of gravity of the component or equipment, or the
seismic design forces (magnitude, direction, and location) acting on the supports.
If requested by the Owner, design calculations shall be submitted for all structures, equipment, or
components which are designed in accordance with this supplemental specification. If requested by the

Owner, these calculations shall be certified by a professional engineer registered in the appropriate
jurisdiction.
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SECTION S300
STRUCTURAL DESIGN LOADS

$300.1 General

Design loads for all buildings, structures, structural elements and components, handrails, guardrails, and
connections shall be determined according to the criteria specified in this section, unless the governing
building code requires more severe design conditions. Loads imposed on structural systems from the
weight of all temporary and permanent construction, occupants and their possessions, environmental
effects, differential settlement, and restrained dimensional changes shall be considered.

The live loads used in the design of buildings and structures shall be the maximum loads likely to be
imposed by the intended use or occupancy, but shall not be less than the minimum uniform live loads
presented in Article S300.3, unless allowed by the governing building code. Components of the structural
system may be designed for a reduced live load in accordance with the governing building code. Roofs
shall be designed to preclude instability resulting from ponding effects by ensuring adequate primary and
secondary drainage systems, slope, and member stiffness.

Structural elements supporting major equipment shall be designed for the greater of the uniform live load
or the loading imposed by the actual equipment.

Construction or crane access considerations may dictate the use of temporary structural systems. Special
considerations shall be made to ensure the stability and integrity of the structures during any periods
involving use of temporary bracing systems.

$300.2 Design Loads
Design loads shall be in accordance with Table S300-1.

Table S300-1 Design Loads

Load Types Criteria/Source
Dead Loads ASCE 7, Tables C3-1 and C3-2.
Live Loads Calculated weight of the contents of tanks,

silos, bins, hoppers, in accordance with
Table S300-1; movable loads, such as
people, equipment, tools, and components
during construction, operations, and
maintenance; maximum loads likely to be
imposed by intended use or occupancy, but
not less than the loads in Article S300.3, nor
actual equipment weight.

Impact Loads Article S300.3 loads allow for ordinary impact
conditions. Reciprocating or rotating
machinery, elevators, cranes, pumps, and
compressors shall have specific calculations
addressing dynamic forces. Impact loads
shall be as specified in ASCE 7 Sections 4.7
and 4.10 unless analysis indicates higher
values are required.

Soil and Hydrostatic Loads Below grade structures shall include lateral
soil pressure, hydrostatic pressure or
buoyancy, and potential surcharge loads
from normal service or construction.
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Table S300-1 Design Loads

Wind Loads, buildings and structures Basic design wind speed shall be in
accordance with Table S300-3. No shielding
shall be permitted for ground conditions or for
adjacent structural members. Importance
Factor, when required, shall be for structures
supporting emergency services.

Wind Loads, concrete stacks Loads and design in accordance with ACI
307.
Snow Load Minimum ground snow load shall be in

accordance with Table S300-3. Drift loads
shall be applied to roof discontinuities and
roof regions shielded by large roof-mounted
equipment or machine penthouses.

Seismic Loads, buildings (by building, | Seismic loads for buildings shall be

if appropriate) accordance with Table S300-3.
Seismic Loads, components and Seismic loads for components and
attachments attachments shall be accordance with Table

S300-3. Amplification and response
modification factors shall be in accordance
with ASCE 7, Subsection 9.6.3.

Construction Loads, roads AASHTO HS 20.

Construction Loads, railways Cooper E80.

S§$300.3 Minimum Uniform Live Loads
Minimum uniform live loads shall be in accordance with Table S300-2.

Table S300-2 Live Loads

Area Live Load, psf
Ground Floor Slabs

Shops, warehouses 350

Other structures 350

Suspended Floors

Control Room 250

Storage Areas 250

Other Concrete Floors 250

Grating Floors 100
Roofs 30
Equipment Access 50
Platform

Stairs 100
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Minimum building codes and site conditions shall be in accordance with the applicable codes and Table

S300-3.

Table S300-3 Building Codes and Site Conditions

General Design Data:

Building Code IBC 2009
Occupancy Category i
Site Elevation (Mean Sea Level), ft 440.0 - Sioux
Occupancy Classification F1
Wind Design Data:
Basic Wind Speed, V, Nominal 3 second
gust wind speed at 33 ft above ground
for Exposure C category, mph 90
Exposure Category C
Topographic Factor, Kzt 1.0
Importance Factor (Wind Loads), | 1.15
Snow Design Data:
Ground Snow Load, Pg, Ib/ft2 20
Importance Factor (Snow Loads), | 1.1

Seismic Design Data:

0.2 Second Spectral Response
Acceleration, Ss (See Note 1)

0.4625 g - Sioux

1.0 Second Spectral Response
Acceleration,S1 (See Note 1)

0.1452 g - Sioux

Site Class

D

Importance Factor (Seismic Loads), |

1.25




Schedule C

Specification POS-SPEC-000139
Sheet No. S500-1

SECTION S500
BUILDING CODE REQUIRED SPECIAL INSPECTIONS AND
TESTS FOR STRUCTURES AND STRUCTURAL COMPONENTS

This section includes administrative and procedural requirements for compliance with the International
Building Code (IBC), Chapter 17, Structural Tests and Special Inspections.

The Owner will engage one or more qualified Special Inspectors and / or testing agencies to conduct
structural tests and special inspections. The Special Inspectors and / or testing agencies shall not be in
the employ of the Contractor.

Structural testing and special inspection services are required to verify compliance with requirements
specified or indicated. These services do not relieve the Contractor of responsibility for compliance with
other document requirements.

Specific quality-assurance and quality-control requirements for individual activities are specified in the
sections that specify those activities. Requirements in those sections may also cover production of
standard products.

Specified tests, inspections, and related actions do not limit Contractor's other quality-assurance and
quality-control procedures that facilitate compliance with the other document requirements.

Requirements for the Contractor to provide quality-assurance and quality-control services required by the
Owner, or Authority Having Jurisdiction are not limited by provisions of this section.

S500.1 Fabricators Approved to Perform Work Without Special Inspection

To be considered an Approved Fabricator that may perform work without Special Inspection under the
provisions of IBC 1704.2.2, the Contractor shall submit copies of certifications from the International
Accreditation Service (IAS) or other recognized and acceptable accreditation organization. Acceptance
as an Approved Fabricator is subject to approval by the Authority Having Jurisdiction. If the Authority
Having Jurisdiction does not accept the Contractor as an Approved Fabricator, Special Inspection shall
be performed as required.

S500.2 Contractor's Responsibilities

The Contractor shall coordinate the inspection and testing services with the progress of the work. The
Contractor shall provide sufficient notice to allow proper scheduling of all personnel. The Contractor shall
provide safe access for performing inspection and onsite testing and shall ensure that all work requiring
special inspection is inspected and/or tested prior to concealment.

The Contractor shall submit schedules to the Owner and testing and inspecting agencies. Schedules will
note milestones and durations of time for materials requiring structural tests and special inspections.

The Contractor is responsible for providing the special inspector access to approved plans at the job site
or fabrication shop as applicable.

The Contractor is responsible for retaining at the job site or fabrication shop as applicable, all special
inspection records submitted by the Special Inspector and providing these records for review of the
Authority Having Jurisdiction's inspector upon request.

Each Contractor shall submit the Contractor's Statement of Responsibility obtained from the Special
Inspection agency to the Authority Having Jurisdiction and to the Owner prior to the commencement of
work.

The Contractor shall repair and / or replace work that does not meet the requirements of the specification
documents.
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Contractor shall engage an engineer to prepare repair and / or replacement procedures. The Contractor's
Engineer shall be registered in the state in which the project is located. The Contractor's Engineer shall
be acceptable to the Authority Having Jurisdiction and Owner.

Procedures shall be submitted for review and acceptance by the Authority Having Jurisdiction and Owner
before proceeding with corrective action.

The Contractor shall be responsible for costs of:

Re-testing and re-inspection of materials, work, and / or products that do not meet the
requirements of the Contract Documents and shop drawings / submittal data.

Review of proposed repair and / or replacement procedures by the Owner and the
inspectors and testing agencies.

Repair or replacement of work that does not meet the requirements of the Contract
Documents.

S500.3 Precedence
The Special Inspector's reports and testing agencies results shall have precedence over reports and test
results provided by the Contractor.
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SECTION 01450
BUILDING CODE REQUIRED
SPECIAL INSPECTIONS AND TESTS

01450.1 General
This section includes administrative and procedural requirements required for compliance with the
International Building Code (IBC), Chapter 17, Structural Tests and Special Inspections.

Structural testing and special inspection services are required to verify compliance with requirements
specified or indicated. These services do not relieve the Contractor of responsibility for compliance with
other construction document requirements.

Specific quality assurance and quality control requirements for individual construction activities are
specified in the sections that specify those activities. Requirements in those sections may also include
production of standard products.

Specified tests, inspections, and related actions do not limit Contractor's other quality assurance and
quality control procedures that facilitate compliance with the construction document requirements.

Requirements for the Contractor to provide quality assurance and quality control services required by
Owner or Authority Having Jurisdiction (AHJ) are not limited by provisions of this section.

01450.1.1 Scope of Work for Special Inspectors and Testing Agencies

The Owner will engage one or more qualified Special Inspectors and/or testing agencies to conduct
structural tests and special inspections specified in this section and related sections and as may be
specified in other divisions of these specifications. The Special Inspectors and/or testing agencies shall
not be in the employ of the Contractor.

The EPC Contractor shall submit a statement / schedule of materials and work to be inspected along with
application for building permit as required by building code.

01450.1.2 Definitions

Approved Agency: An established and recognized agency regularly engaged in conducting tests or
furnishing inspection services, when such agency has been approved by the AHJ.

Approved Fabricator: An established and qualified person, firm or corporation registered and approved
by the AHJ to perform work without Special Inspection.

Authority Having Jurisdiction (AHJ): The building official responsible for enforcing the building code.

Construction Documents: Written, graphic, and pictorial documents prepared or assembled for describing
the design, location, and physical characteristics of the elements of a project necessary for obtaining a
building permit. Construction documents include all supplemental instructions, sketches, addenda, and
revisions to the drawings and specifications issued by the Registered Design Professional beyond those
issued for a building permit.

Pre-engineered Structural Elements. Structural elements specified by the Registered Design
Professional but which may be designed by a specialty Registered Design Professional. (Examples are
items such as open web steel joists and joist girders; metal joists; pre-cast concrete elements;
prefabricated metal buildings; tilt-up concrete panel reinforcement, and lifting hardware.)

Registered Design Professional: The individual Engineer of Record or Architect of Record in responsible
charge of the design of elements within their specific discipline.




Schedule C

Specification POS-SPEC-000139
Sheet No. 01450-2

Shop Drawings/Submittal Data: Written, graphic, and pictorial documents prepared and/or assembled by
the Contractor based on the Construction Documents.

Special Inspector: A qualified person who demonstrating competence, to the satisfaction of the AHJ and
Registered Design Professional in responsible charge, for inspection of the particular type of construction
or operation requiring special inspection. The Special Inspector shall be qualified as listed below.

Special Inspection, Continuous: The full time observation of work requiring special inspection by an
approved Special Inspector who is present in the area where the work is being performed.

Special Inspection, Periodic: The part-time or intermittent observation of work requiring Special
Inspection by an approved Special Inspector who is present in the area where the work has been or is
being performed and at the completion of the work.

Structural Observation: Visual observation of the structural system by a representative of the Registered
Design Professional for general conformance to the approved construction documents. Structural
observations are not considered part of the structural tests and special inspections and do not replace
inspections and testing by the testing agency or Special Inspector.

Testing Agency: A qualified materials testing laboratory under the responsible charge of a licensed
professional engineer, approved by the AHJ and the Registered Design Professional, to measure,
examine, test, calibrate, or otherwise determine the characteristics or performance of construction
materials and verify confirmation with construction documents.

01450.1.3 Inspection and Testing Agency Qualifications
Special Inspectors shall not have a financial interest in projects for which they provide Special Inspection.

Minimum qualifications of inspection and testing agencies and their personnel shall comply with ASTM
E329 Standard Specification for Agencies in the Testing and/or Inspection of Materials Used in
Construction or IAS AC 291 Accreditation Criteria for IBC Special Inspection Agencies.

Inspectors and individuals performing tests shall be certified for the work being performed as listed below
and in the appendix of ASTM E329. Certification by organizations other than those listed must be
submitted to the AHJ for consideration before proceeding with work. In addition to these requirements,
the local jurisdiction may have additional requirements. It is the responsibility of the testing and
inspection agencies to meet local requirements and comply with local procedures.

Submit the attached Request for Approval of Special Inspector form for each proposed Special Inspector.
The credentials of all Inspectors and testing technicians shall be provided. The qualifications of all
personnel performing Special Inspection and testing activities are subject to the approval of the AHJ.

Table 01450-1 Abbreviations

Abbreviation used in this Section Description

AlA Architect licensed in the state of the project, specializing
in the design of building structures

Licensed Engineers

PE/SE Structural Engineer (SE) or Professional Engineer (PE)
licensed in the state of the project, specializing in the
design of building structures

PE/GE Geotechnical Engineer (GE) or Professional Engineer
(PE) licensed in the state of the project, specializing in
soil mechanics and foundations
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Table 01450-1 Abbreviations

Abbreviation used in this Section

Description

PE/EE

Electrical Engineer (EE) or Professional Engineer (PE)
licensed in the state of the project, specializing in
electrical systems

PE/ME

Mechanical Engineer (ME) or Professional Engineer (PE)
licensed in the state of the project, specializing in
mechanical systems

EIVEIT

Engineering Intern or Engineer-in-Training: a graduate
engineer who has passed the Fundamentals of
Engineering examination working under the direct
supervision of a Professional Engineer licensed in the
state of the project and with a minimum of one year of
experience performing inspections

American Concrete Institute (ACI)
Certification

ACI-CFTT Concrete Field Testing Technician - Grade 1
ACI-CCI Concrete Construction Inspector

ACI-LTT Laboratory Testing Technician - Grade 1 and 2
ACI-STT Strength Testing Technician

American Welding Society (AWS)
Certification

AWS-CWI

Certified Welding Inspector

AWS/AISC-SSI

Certified Structural Steel Inspector

American Society of Nondestructive
Testing (ASNT) Certification

ASNT

Nondestructive Testing (NDT) Technician

For Ultrasonic Testing (UT) and Radiographic Testing
(RT) Certified as Level lll through examination by ASNT
or certified as Level Il by their employer for flaw
detection.

For Magnetic Particle Testing (MT) and Liquid Penetrant
Testing (PT) certified as Level Il by their employer or
certified as Level 1l through examination by ASNT and
certified by their employer

International Code Council (ICC)
Certification

ICC-SMSI Structural Masonry Special Inspector
ICC-SWSI Structural Steel and Welding Special Inspector
ICC-SFSI Spray-Applied Fireproofing Special Inspector
ICC-RCSI Reinforced Concrete Special Inspector
ICC-SBSI Structural Steel and Bolting Special Inspector
ICC-WSI Structural Welding Special Inspector
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Table 01450-1 Abbreviations

Abbreviation used in this Section Description

National Concrete Masonry Association

NCMA Concrete Masonry Testing Technician

National Institute for Certification in
Engineering Technologies (NICET)

NICET-CT Concrete Technician - Levels I, Il & IV
NICET-ST Soils Technician - Levels I, [l & IV
NICET-GET Geotechnical Engineering Technician - Levels II, [l & IV

Table 01450-2 Qualification Standards

Inspection or Testing Item

Qualification Standards

Fabricators

Varies by product as listed below

Steel Construction - Welding Inspection

ICC-SWSI, ICC-WSI, AWS-CWI or AWS/AISC-
SSI

Steel Construction - Nondestructive Weld
Testing

ASNT

Steel Construction - Details

PE/SE, ICC-SWSI, ICC-SBSI or AWS/AISC-SSI

Steel Construction - High Strength Bolts

PE/SE or ICC-SBSI

Concrete Construction - Field Tests

ACI-CFTT or NICET-CT

Concrete Construction - Field Inspection

PE/SE, ICC-RCSI, ACI-CCl or NICET-CT

Concrete Construction - Laboratory Testing

ACI-LTT, ACI-STT or NICET-CT

Masonry Construction - Field Inspection

PE/SE or ICC-SMSI

Masonry Construction - Laboratory Testing

NCMA

Soils (special grading, excavation and filling)

PE/GE, NICET-ST or NICET-GET under the direct
supervision of Registered Civil (geotechnical)
Engineer

Pile Foundations

PE/GE, Appropriate structural material inspection
and NICET-ST or NICET-GET under the direct
supervision of Registered Civil (geotechnical)
Engineer

Wall Panels and Veneers

ICC-SMSI

Sprayed Fire-Resistant Materials

ICC-SFSI

Post Installed Anchors in Concrete

ICC Building Inspector, ICC-RCSI, or PE/SE

Post Installed Anchors in Masonry

ICC Building Inspector, ICC-SMSI, or PE/SE

Smoke Control Systems

Refer to IBC 1704.16.2

Other Architectural Systems

ICC Building Inspector, AlA, or PE/SE

Mechanical Systems

ICC Building Inspector or PE/ME

Electrical Systems

Refer to NFPA 70
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01450.1.3.1 Structural Steel Testing Agency Requirements. The following should be submitted to the
Registered Design Professional and the AHJ prior to beginning testing:

Written practices for monitoring and control of the inspection and testing agency
operations including the following:

Inspection and testing agency's procedures for the selection and
administration of inspection personnel, describing the training,
experience, and examination requirements for qualification and
certification of inspection personnel.

Inspection and testing agency's inspection procedures, including general
inspection, material controls, and visual welding inspection.

Qualifications of management and quality assurance personnel designated for the
project.

Qualification records for inspectors and NDT technicians designated for the project.

NDT procedures and equipment calibration records for NDT to be performed and
equipment to be used for the project.

01450.1.4 Codes and Standards

Work performed under these specifications shall be done in accordance with the following codes and
standards. Unless otherwise specified, the applicable governing edition and addenda to be used for all
references to codes or standards specified herein shall be interpreted to be the jurisdictionally approved
edition and addenda. If a code or standard is not jurisdictionally mandated, then the current edition and
addenda in effect at the date of this document shall apply. These references shall govern the work
except where they conflict with the Owner's specifications. In case of conflict, the latter shall govern to
the extent of such difference:

Table 01450-3 Codes and Standards

Work In Accordance With

Building Code 2009 International Building Code (IBC)

Seismic Criteria for Nonstructural

Components ASCE 7-05

Standard Tests and Practices Listed American Society for Testing and
Materials (ASTM) specifications

Concrete ACI 318-08

Masonry ACI 530-08 and ACI 530.1-08

Structural Steel AISC Steel Construction Manual,
Thirteenth Edition

Structural steel welding AWS D1.1 Structural Welding Code - Steel

Aluminum welding AWS D1.2 Structural Welding Code -
Aluminum

Sheet steel welding AWS D1.3 Structural Welding Code -
Sheet Steel
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Table 01450-3 Codes and Standards
Work In Accordance With

Structural steel bolting Research Council on Structural
Connections Specification for Structural
Joints Using ASTM A325 or A490 Bolts,
June 30, 2004

Intumescent Fire-Resistive Coating Association of the Wall and Ceiling
Industry (AWCI) Technical Manual 12-B,
Second Edition; Standard Practice for the
Testing and Inspection of Field Applied
Thin Film Intumescent Fire-Resistive
Materials; an Annotated Guide

01450.1.5 Conflicting Requirements, Reports, and Test Results

01450.1.5.1 General. If compliance with two or more standards is specified and the standards establish
different or conflicting requirements for minimum quantities or quality levels, comply with the most
stringent requirement. Refer uncertainties and requirements that are different, but apparently equal, to
the Registered Design Professional for a decision before proceeding.

01450.1.5.2 Minimum Quantity or Quality Levels. The quantity or quality level shown or specified shall
be the minimum provided or performed. The actual installation may comply exactly with the minimum
quantity or quality specified, or it may exceed the minimum within reasonable limits. To comply with these
requirements, indicated numeric values are minimum or maximum, as appropriate, for the context of
requirements. Refer uncertainties to the Registered Design Professional for a decision before
proceeding.

01450.1.5.3 Precedence. The Special Inspector's reports and testing agencies results shall have
precedence over reports and test results provided by the Contractor.

01450.1.5.4 Conflicts. Where a conflict exists between the construction documents and approved shop
drawings/submittal data, the construction documents shall govern unless the shop drawings/submittal
data are more restrictive. All conflicts shall be brought to the attention of the Registered Design
Professional.

01450.1.6 Technical Attachments
Included as part of this section of the specifications are the following forms and schedules:

Statement of Special Inspections.

Schedule of Special Inspections.

Request for Approval of Special Inspector.

Request for Approval to Provide Special Inspection of Non-Local Fabrication.
Contractor's Statement of Responsibility.

Fabricator's Certificate of Compliance.

Final Report of Special Inspections.
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SECTION 02220
EARTHWORK

02220.1 General

02220.1.1 Scope of Work
Scope of Work shall include completing earthwork and shall include other services as specified under
these technical specifications.

02220.1.2 Not Used

02220.1.3 Performance and Design Requirements
Performance and design requirements for earthwork are indicated in Article 02220.3.

02220.1.4 Codes and Standards

Work performed under these specifications shall be done in accordance with the following codes and
standards. Unless otherwise specified, the applicable governing edition and addenda to be used for all
references to codes or standards specified herein shall be interpreted to be the jurisdictionally approved
edition and addenda. If a code or standard is not jurisdictionally mandated, then the current edition and
addenda in effect at the date of this document shall apply. These references shall govern the work
except where they conflict with the Owner's specifications. In case of conflict, the latter shall govern to
the extent of such difference:

Table 02220-1 Codes and Standards
Work In Accordance With

Standard Practice for Classification of ASTM D2487
Soils for Engineering Purposes (Unified
Soil Classification System)

Standard Practice for Description and ASTM D2488

Identification of Soils (Visual-Manual

Procedure)

Material Specification ASTM C33 or Missouri Standard
Specifications for Highway Construction

Excavations OSHA

02220.1.5 Materials
Refer to Table 02220-3, included at the end of this section.

02220.1.6 Not Used

02220.1.7 Test Requirements
The following testing shall be conducted in accordance with the specified source. Material, compaction,
and testing requirements are found in Table 02220-3.

This testing is to be considered part of the defined Scope of Work, and all associated costs are the
responsibility of the Contractor unless specifically identified as Owner-conducted. If identified as Owner-
conducted, costs for the initial test will be the responsibility of the Owner. However, the Contractor is
responsible for all costs associated with correcting deficiencies and retesting in the event of a test failure.
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Table 02220-2 Test Requirements

Tests

In Accordance With

Conducted By

Standard Test Method for Particle
Size Analysis of Soils

ASTM D422

Contractor

Standard Test Methods for
Laboratory Compaction
Characteristics of Soil Using
Standard Effort (12,400 ft-Ibf/ft’)

ASTM D698 (Standard
Proctor)

Contractor

Standard Test Method for Density
and Unit Weight of Soil in Place
by the Sand Cone Method

ASTM D1556

Contractor

Standard Test Methods for
Laboratory Compaction
Characteristics of Soil Using
Modified Effort (56,000 ft-Ibf/ft*)

ASTM D1557 (Modified
Proctor)

Contractor

Standard Test Method for Density
and Unit Weight of Soil in Place
by the Rubber Balloon Method

ASTM D2167

Contractor

Standard Test Methods for
Maximum Index Density and Unit
Weight of Soils Using a Vibratory
Table

ASTM D4253

Contractor

Standard Test Methods for
Minimum Index Density and Unit
Weight of Soils and Calculation of
Relative Density

ASTM D4254

Contractor

Standard Test Methods for Liquid
Limit, Plastic Limit, and Plasticity
Index of Soils

ASTM D4318

Contractor

Standard Test Method for In-
Place Density and Water Content
of Soil and Soil-Aggregate by
Nuclear Methods (Shallow Depth)

ASTM D6938

Contractor

02220.2

02220.3

Not Used

Execution

02220.3.1 General
This article covers general earthwork; removal and disposal of debris; excavation; the handling, storage,
transportation, and disposal of excavated material; sheeting, shoring, and protection work; preparation of
sub-grades; dewatering; protection of adjacent construction; backfill; construction of fills and
embankments; surfacing and grading; and other appurtenant work.

Before starting any excavation work onsite, the Contractor shall contact Infrared Diagnostics, Inc. (1-636-
519-9808) or Dig Rite (1-800-344-7483) to locate interferences. A vacuum excavation contractor shall be
used to remove soil in the area of interferences and utilities.

The Below Grade Excavation Checklist form, included at the end of this section, shall be completed for all
excavations and provided to the Owner.
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02220.3.2 Sheeting and Shoring

The stability of previously constructed structures and facilities shall not be impaired or endangered by
excavation work. Previously constructed structures and facilities include both structures and facilities
existing when this construction began and structures and facilities already provided under these
specifications.

Adequate sheeting and shoring shall be provided to protect and maintain the stability of previously
constructed structures and facilities and the sides of excavations until they are backfilled. Sheeting,
bracing, and shoring shall be designed and built to withstand all loads and restrain all settlement caused
by earth movement or pressure and shall maintain the shape of the excavation.

02220.3.3 Removal of Water

Adequate dewatering equipment shall be provided to remove and dispose of all surface and ground water
entering excavations and other parts of the work. Each excavation shall be kept dry. Control of ground
water shall be accomplished in a manner that will preserve the strength of the foundation soils, will not
cause instability of the excavation slopes, and will not result in damage to existing structures. Where
necessary to these purposes, the water level shall be lowered in advance of excavation, utilizing wells,
well points, or similar methods. The water level (measured in piezometers) shall be maintained
continuously about 1 foot below the prevailing excavation level, or it shall be lowered to within about

1 foot of impermeable strata. Open pumping with sumps and ditches, if it results in boils, loss of fines,
softening of the ground, or instability of slopes, will not be permitted. Wells and well points shall be
installed with suitable screens and filters so that continuous pumping of fines does not occur. Dewatering
shall continue until the construction is no longer affected by ground or surface water. The dewatering
system shall only pump water that is clear and free of fines, with a sand content less than 10 ppm. The
discharge shall be arranged so that samples can be collected. The turbidity of discharge samples shall
be less than 50 NTU.

Surface water shall be diverted to the extent possible to prevent entrance into excavations.

Pipe or conduit used for drainage purposes shall be kept clean and free of sediment. Temporary
drainage piping that is not a part of the permanent construction shall be removed at the completion of the
work.

When the work is completed, all parts of the permanent plant drainage system used for water disposal
that have been damaged by dewatering operations shall be repaired. Dewatering work shall not overload
the plant drainage system. Dewatering discharge shall be in a manner and location designated by the
Owner.

Header systems may be laid on top of the ground provided they do not obstruct plant operations,
construction activity, or traffic. Groundwater systems shall operate continuously, if necessary, to maintain
the specified water level.

Proposed dewatering systems shall be submitted to the Owner for review.

02220.3.4 Blasting
Blasting or other use of explosives for excavation will not be permitted.

02220.3.5 Classification of Excavated Materials

No classification of excavated materials will be made. Excavation work shall include the removal and
handling of excavated materials regardless of the type, character, composition, or condition. If
contaminated soil is uncovered during excavation the Owner shall be notified immediately.
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02220.3.6 Freezing Weather Restrictions

Backfill and fill shall not be placed during freezing weather unless acceptable to the Owner. Earth
material shall not be placed on frozen surfaces, and frozen materials, snow, or ice shall not be placed in
any fill or backfill.

02220.3.7 Preservation of Trees

Trees shall be preserved and protected as much as possible. Unless specifically authorized by the
Owner, trees shall be removed only from areas within the construction limits. Removal of additional trees
may be permitted by the Owner when necessary for the effective execution of the work.

Trees left standing shall be protected from permanent damage. Construction equipment and vehicles
shall be parked outside the dripline of trees designated to remain. Trimming of standing trees shall be as
directed by the Owner.

02220.3.8 Maintenance of Traffic

The Contractor shall conduct his work with as little interference as possible with the work of other
suppliers. Whenever it is necessary to cross, obstruct, or close roads, driveways, parking areas, and
walks, the Contractor shall provide and maintain suitable and safe bridges, detours, or other temporary
expedients at his own expense.

02220.3.9 Unauthorized Excavation

Material excavated below the bottom of concrete structures to be supported on the sub-grade shall be
replaced with concrete placed monolithically with the concrete above. Rock fill or lean concrete may be
used, if acceptable to the Owner. Material excavated below structures supported on piles or piers shall
be replaced with crushed rock or gravel. The crushed rock or gravel shall be compacted to a density
equal to or greater than the density of the adjacent undisturbed soil. The dimensions of the unauthorized
excavation should be documented. Unauthorized excavation shall be reported to the Owner immediately.

02220.3.10 Testing

Laboratory testing shall be performed by an independent testing laboratory acceptable to the Owner.
Field sampling and testing shall be performed by NICET Level Il Construction Materials Testing
technicians or a NICET Level Il Construction Materials Testing technician employed by an independent
testing company.

Field samples shall be taken at locations selected by the Owner. If, in the opinion of the Owner,
additional field control tests are necessary, such tests shall be made. Field density tests shall be taken
so as to represent the average density over the depth of the layer.

The terms "maximum density" and "optimum moisture content" shall be as defined in ASTM D698 or
ASTM D1557.

Relative density for compacted crushed rock materials shall be determined in accordance with
ASTM D4253 and D4254. The term "relative density" shall be as defined in ASTM D4254.

A copy of each test result shall be furnished to the Owner on the day the test is performed. Testing
requirements are provided in Table 02220-3.

02220.3.11 Site Preparation

Sub-grades for permanent construction, including sub-grades for fills and embankments, shall be stripped
of surface vegetation, sod, debris, and organic topsoil. Surface vegetation shall be removed complete
with roots to a depth of approximately 4 inches below the ground surface.

All combustible and other waste materials shall be removed from the construction areas. Disposal shall
be as specified in Section 02231. Open burning is not permitted at the site.
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Organic topsoil that is free of trash, vegetation, rocks, and roots shall be stockpiled for later use by the
Owner.

02220.3.12 Roadway Roadbeds

Roadway roadbed construction shall include excavation, sub-grade preparation, and construction of fills
and embankments. In excavated roadbed areas, overburden shall be removed and the sub-grade
shaped to line, grade, and cross section. Soft, organic, and other unacceptable material shall be
removed from the sub-grade and replaced. The replacement material shall meet the requirements of
Article 02220.3.16 - Structural Fill.

The sub-grade shall be compacted in accordance with Table 02220-3 and finished to a uniform surface to
allow for proper drainage. The sub-grade shall be finished to within 0.1 foot of the elevation indicated on
the Contractor's design drawings.

Ditches and drains along the sub-grade shall be maintained for effective drainage. When ruts of 2 inches
or more in depth are formed, the sub-grade shall be reshaped and recompacted.

Materials shall not be stored or stockpiled on sub-grades.

02220.3.13 Fills and Embankments
Fills and embankments shall be constructed to lines and grades indicated on the Contractor's design
drawings.

02220.3.13.1 Materials. To the maximum extent available, earth materials obtained from excavation
shall be used for the construction of fills and embankments. Additional material shall be obtained from
borrow areas.

Fill and embankment material shall be earth only and shall be free from brush, stumps, logs, roots, debris,
and organic or other deleterious materials. Fill and embankment material obtained from offsite sources
shall be free of contamination. The filllembankment material supplier shall provide documentation that
the material is free of contamination.

02220.3.13.2 Sub-grade Preparation. The sub-grade shall be scarified and rolled to provide for
bonding of overlying lifts. The sub-grade surface shall be well bonded to the previous layers of fill. Sub-
grade preparation shall be witnessed and approved by a qualified soil technician and construction
management. Areas identified as soft or excessively disturbed shall be removed and replaced with soil
compacted as described for General Fills and Embankments in Table 02220-3. Sub-grade shall be
sealed with a smooth drum roller when inclement weather is expected, then scarified prior to adding
overlying lifts. Standing water shall not be permitted. Areas that have been exposed to heavy rain or
standing water shall be allowed to dry to within 2 percent of optimum water content prior to adding
overlying lifts.

After the sub-grade has been prepared, it shall be proofrolled under the observation of a geotechnical
engineer or qualified construction technician to verify acceptance. Proof rolling shall be completed using
a fully loaded tandem dump truck or similarly heavy equipment. Soft areas shall be removed and
replaced as detailed above. Proofrolling shall be completed prior to placing any fill.

02220.3.13.3 Placement and Compaction. Fill and embankment materials shall be placed in
approximately horizontal layers. Material deposited in piles or windrows shall be spread and leveled
before compaction.

Water shall be added to meet the moisture content required in Table 02220-3 and worked into each layer
using harrow, disk, blade, or other acceptable equipment to provide a uniform moisture content. If the
material fails to meet the specified density in Table 02220-3, compaction methods shall be altered.
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02220.3.13.4 Borrow Areas. Material necessary to complete fills and embankments shall be excavated
from borrow areas and hauled to the fill or embankment site. Borrow material will not be available on the
Owner's property and shall be furnished from an acceptable source.

02220.3.14 Structure Excavation

Excavation for structures shall be completed to the designated lines and elevations. Machine excavation
shall be controlled to prevent undercutting the sub-grade elevations indicated on the Contractor's design
drawings.

Excavated materials that meet the specified requirements may be used for the fills, embankments, and
backfills.

Vertical faces of excavations shall not be undercut to provide for extended footings. Excavations should
be performed in accordance with OSHA recommendations.

02220.3.15 Structure Sub-grades

Sub-grades for structures shall be firm, dense, free from mud, thoroughly compacted to the specified
density in Table 02220-3, and sufficiently stable to remain firm and intact. Sub-grades should be checked
for acceptance by a Geotechnical Engineer prior to rebar placement in the foundation excavation.

Structure sub-grades that that are considered unacceptable by the Geotechnical Engineer shall be over-
excavated and replaced with structural fill. The dimensions of the overexcavation shall be documented.

A lean concrete mudmat with a minimum thickness of 4 inches shall be placed in all structure
excavations.

Sub-grades that are otherwise solid, but become mucky on top due to construction operations, shall be
stabilized. The top layer of muck should be removed and replaced with compacted structural fill or lean
concrete.

The finished elevation of stabilized structure sub-grades shall not be above the sub-grade elevations
indicated on the Contractor's design drawings.

02220.3.16 Structural Fill
Structural fill is fill placed beneath structures. Structural fill shall consist of materials compacted to the
required density as provided in Table 02220-3.

Particular care shall be taken to compact structural fill beneath pipes, drives, roads, or other surface
construction. When a trench passes through structural fill, the fill shall be placed and compacted to at
least 12 inches above the top of the pipe elevation before the trench is excavated.

02220.3.17 Structural Backfill

Backfill around and outside of structures shall be deposited in approximately horizontal layers. Backfill
shall be mechanically compacted in accordance with Table 02220-3. Compaction of structure backfill by
rolling will be permitted provided the desired compaction is obtained and damage to the structure is
prevented. Compaction of structure backfill by inundation with water will not be permitted.

Backfill material shall be composed of earth only and, to the extent possible, shall be void of wood, grass,
roots, broken concrete, stones, trash, or other debris.

No tamped, rolled, or otherwise mechanically compacted backfill shall be deposited or compacted in
water.

All backfill material shall consist of loose earth having a moisture content as required in Table 02220-2 to
obtain the specified density of the compacted soil. Moisture content shall be distributed uniformly. Water
added for correction of moisture content shall be distributed uniformly prior to compaction.
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02220.3.18 Compacted Rock Fill

Compacted rock fill shall consist of crushed rock. Compaction shall be performed with vibrating
mechanical compactors. Crushed concrete meeting gradation and requirements may be used with
Owner's approval.

Crushed rock for compacted fill shall be handled and placed in a manner that will prevent segregation of
sizes. The fill material shall have the moisture content specified in Table 02220-3 to achieve compaction
required in Table 02220-3.

02220.3.19 Compacted Sand Fill
Compacted sand fill material shall consist of clean, natural sand.

Sand fills shall be placed on undisturbed or compacted sub-grade. Sand shall be compacted using
mechanical vibrators. Compaction and moisture content shall be in accordance with Table 02220-3.

02220.3.20 Not Used
02220.3.21 Not Used

02220.3.22 Maintenance and Restoration of Fills, Embankments, and Backfills

Fills, embankments, and backfills that settle or erode before final acceptance of the work, and pavement,
structures, and other facilities damaged by such settlement or erosion, shall be repaired. The settled or
eroded areas shall be filled, compacted, and graded to conform to the elevation indicated on the
Contractor's design drawings or to the elevation of the adjacent ground surface. Damaged facilities shall
be repaired in a manner acceptable to the Owner.

Earth slopes of the roads constructed under these specifications shall be maintained to the lines and
grades indicated on the Contractor's design drawings until the final acceptance of the work.

02220.3.23 Final Grading

After all construction work has been completed, all ground surface areas disturbed by construction
activities shall be graded. The grading shall be finished to the contours and elevations indicated on the
Contractor's design drawings or, if not indicated, to the matching contours and elevations of the original,
undisturbed ground surface. The final grading shall provide smooth uniform surfaces and effective
drainage of the ground areas.

02220.3.24 Disposal of Materials

Surplus earth and materials not suitable for the work shall be spoiled on the site in a manner and location
designated by the Owner. Material not suitable for work shall be spoiled separately from surplus material.
Stockpiles of surplus material shall be free from brush, trees, debris, or other organic or deleterious
materials. Offsite disposal may be used, if allowed by the Owner. Disposal shall be in accordance with all
federal, state, and local governing requirements.
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BELOW GRADE EXCAVATION CHECKLIST
Project Title:

Location of Excavation (attach sketch if necessary)

Project Analyzed for Need to Excavate

Project Review for Boundary of Excavation

Project Review for Underground Utilities with Plant Drawings

Mark Surface Area of Dig, Indicating Location of Known Interferences

Call Infrared Diagnostics, Inc. or Dig Rite, if Needed

Arrange for Vacuum Contractor to Remove Soil

Review Project with Excavator

Project Manager/Supervisor

Supervising Engineer

Superintendent of Technical Support
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Table 02220-3

Materials, Compaction, and Testing Requirements

Maximu
m
Plasticit | Gradatio Density Field Require Required
y n Maximu | Test Required | Field Density d Field Lift
Require- | Require- | m Frequenc | Field Density | Test Water Field Water Thicknes
Material | ments ments Density |y Density | Test Frequency | Content | Content Test s Remarks
Roadway | - - ASTM 3 initial 95% ASTM One test -2% to ASTM D6938 8in. -
roadbed D698 tests; max. dry | D6938; | per 500 sy, | +2% of loose
further density oras optimum depth
tests as required water
directed content
General - Well- ASTM 3 initial 92% ASTM One test -2% to ASTM D6938; 8 in. thick | Top 1 inch
Fills and graded D1557, tests, max. dry | D6938) | per 500 cy, | +2% of ASTM D1556 lift prior to | of each lift
embank- material Method further density; or 2 tests optimum compact- | shall be
ments with 6 Cor tests as 95% of per lift, water ion (loose | scarified
inch max; | D698 directed D698 whichever | content lift) to
3inch is greater promote
max in bonding
upper between
18 inches lifts.
(unless
compacte
d with

sheepsfoo

t)
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Table 02220-3

Materials, Compaction, and Testing Requirements

Maximu
m
Plasticit | Gradatio Density Field Require Required
y n Maximu | Test Required | Field Density d Field Lift
Require- | Require- | m Frequenc | Field Density | Test Water Field Water Thicknes
Material | ments ments Density |y Density | Test Frequency | Content | Content Test s Remarks
Structure | - - ASTM 1 initial 95% ASTM One test -2% to ASTM D6938; 8in. -
sub- D1557, test; max. dry | D6938; | per 1,000 +2% of (10% of tests to | depth
grade Method further density sy, or as optimum | be
C tests as required. water ASTM D1556 )
directed Min one content
per
foundation
for
foundation
s over 10
Sy
Structura | Nonplasti | 3 inch ASTM 3 initial 95% ASTM One test -2% to ASTM D6938; 8 in. thick | -
I fill (fills c maximum | D1557, tests, max. dry | D6938; | per 200 cy, | +2% of (10% of tests to | lift prior to
beneath 1 <5 Method further density oras optimum | be compact-
structure percent C tests as required water ASTM D1556) ion (loose
s) minus No. directed content lift)
200, well

graded
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Table 02220-3

Materials, Compaction, and Testing Requirements

Maximu
m
Plasticit | Gradatio Density Field Require Required
y n Maximu | Test Required | Field Density d Field Lift
Require- | Require- | m Frequenc | Field Density | Test Water Field Water Thicknes
Material | ments ments Density |y Density | Test Frequency | Content | Content Test s Remarks
Structure | Structure | 3inch ASTM 3 initial 95% ASTM One test -2% to ASTM D6938; 8 in. thick | Compact-
backfill backfill max <15 D1557, tests; max. dry | D6938; | per 200 cy, | +2% of (10% of tests to | lift prior to | ion by
(fills placed percent Method further density oras optimum | be compact- | inundation
adjacent | against minus C tests as required water ASTM D1556) ion (loose | with water
to below No. 200 directed content lift) when | will not be
founda- grade using self | permitted.
tion) walls propelled
shall be equip-
non- ment. 6-
swelling in. thick
material lift when
with a using
liquid walk
limit (LL) behind
less than equip-
40 and a ment.
Pl less
than 15.
Compact | Nonplasti | 1-1/2 in. ASTM 3 initial 70% ASTM One test As ASTM D6938; 8 in. thick | -
ed rock c max. to D4253 tests; relative D6938; | per 200 cy, | required | (10% of tests to | lift prior to
fill crusher and further density (10% of | or 2 tests to be compact-
fines D4254 tests as tests to | per lift, achieve | ASTM D1556) ion (loose
directed be whichever | field lift)
ASTM is greater density
D1556)




Schedule C

Specification POS-SPEC-000139
Sheet No. 02220-12

Table 02220-3

Materials, Compaction, and Testing Requirements

Maximu
m
Plasticit | Gradatio Density Field Require Required
y n Maximu | Test Required | Field Density d Field Lift
Require- | Require- | m Frequenc | Field Density | Test Water Field Water Thicknes
Material | ments ments Density |y Density | Test Frequency | Content | Content Test s Remarks
Compact | Nonplasti | 275% ASTM 3 initial 90% ASTM One test 0% to ASTM D6938; 8 in. thick | -
ed sand c minus D1557, tests; max. dry | D6938; | per 200 cy, | +4% of (10% of tests to | lift prior to
fill No. 4; Method further density (10% of | or as optimum | be compact-
<10% C tests as tests to | required water ASTM D1556 ) | ion (loose
minus directed be content lift)
No. 200 ASTM
D1556)
Surplus - - Compac- Spread Spoil in a
earth and tion shall uniformly | manner
materials be by not in and
not less than approxi- location
suitable three mately designate
for the passes of 12in. d by
work a thick lift Owner.
bulldozer prior to Disposal
compact- | shall be in
ion (loose | accordanc
lift) e with all
federal,
state, and
local
require-
ments
pertaining
to
construc-
tion

landfills.
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Table 02220-3
Materials, Compaction, and Testing Requirements

Maximu
m
Plasticit | Gradatio Density Field Require Required
y n Maximu | Test Required | Field Density d Field Lift
Require- | Require- | m Frequenc | Field Density | Test Water Field Water Thicknes
Material | ments ments Density |y Density | Test Frequency | Content | Content Test s Remarks
Sand Nonplasti | Uniformly | ASTM 3 initial 65% ASTM One test As ASTM D6938 4in. Clean
drainage | c graded D4253 tests; relative D6938 per 500 cy, | required compacte | concrete
fill from No. | and further density or as to d sand
4 to No. D4254 tests as required achieve
100 sieve directed field
density
Drainage | Nonplasti | Uniformly | ASTM 1 initial 65% ASTM One test As ASTM D6938 4 in. Washed
filter c graded D4253 test; relative D6938 per 500 sy, | required compacte | rock or
material from and further density or as to d crushed
1-1/2 inch | D4254 tests as required achieve gravel
to No. 4 directed field
density

ASTM D698 = Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12 400 ft-Ibf/ft3).

ASTM D1556 = Standard Test Method for Density and Unit Weight of Soil in Place by the Sand Cone Method.
ASTM D1557 = Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-Ib/ft?).

ASTM D4253 = Standard Test Methods for Maximum Index Density and Unit Weight of Soils Using a Vibratory Table.

ASTM D4254 = Standard Test Methods for Minimum Index Density and Unit Weight of Soils and Calculation of Relative Density.

ASTM D6938 = Standard Test Method for In-Place Density and Water Content of Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth).
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SECTION 02315
TRENCHING

02315.1 General

02315.1.1 Scope of Work
Scope of Work shall include completing trenching and shall include other services as specified under
these technical specifications.

02315.1.2 Not Used

02315.1.3 Performance and Design Requirements
Performance and design requirements for trenching are indicated in Article 02315.3.

02315.1.4 Codes and Standards

Work performed under these specifications shall be done in accordance with the following codes and
standards. Unless otherwise specified, the applicable governing edition and addenda to be used for all
references to codes or standards specified herein shall be interpreted to be the jurisdictionally approved
edition and addenda. If a code or standard is not jurisdictionally mandated, then the current edition and
addenda in effect at the date of this document shall apply. These references shall govern the work
except where they conflict with the Owner's specifications. In case of conflict, the latter shall govern to
the extent of such difference:

Table 02315-1 Codes and Standards

Work In Accordance With

Standard Specification for Aggregates or | ASTM C33 or Missouri Department of
"Standard Specifications for Highway Transportation MoDOT

Construction"

Standard Practice for Classification of
Soils for Engineering Purposes (Unified
Soil Classification System) ASTM D2487

Standard Practice for Description and
Identification of Soils (Visual-Manual
Procedure) ASTM D2488

Excavations OSHA

02315.1.5 Materials
The following materials shall be used:

Table 02315-2 Materials

General

Component Material

Refer to Table 02315-4, included at the
end of this section

02315.1.6 Not Used

02315.1.7 Test Requirements
The following testing shall be conducted in accordance with the specified source.
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This testing is to be considered part of the defined Scope of Work, and all associated costs are the
responsibility of the Subcontractor unless specifically identified as Owner-conducted. If identified as
Owner-conducted, costs for the initial test will be the responsibility of the Owner. However, the
Subcontractor is responsible for all costs associated with correcting deficiencies and retesting in the event
of a test failure:

Table 02315-3 Test Requirements

Tests In Accordance With Conducted By

Refer to Table 02315-4, included
at the end of this section

Standard Test Methods for ASTM D698 (Standard Proctor) | Contractor
Laboratory Compaction
Characteristics of Soil Using
Standard Effort (12,400 ft-Ibf/ft° )

Standard Test Methods for ASTM D1557 (Modified Proctor) | Contractor
Laboratory Compaction
characteristics of Soil Using
Modified Effort (56,000 ft-Ibf/ft° )

Standard Test Methods for ASTM D4253 Contractor
Maximum Index Density and Unit
Weight of Soils Using a Vibratory
Table

Standard Test Methods for ASTM D4254 Contractor
Minimum Index Density and Unit
Weight of Soils and Calculation
of Relative Density

Standard Test Method for ASTM D1556 Contractor
Density and Unit Weight of Soil
in Place by the Sand Cone
Method

Standard Test Method for In- ASTM D6938 Contractor
Place Density and Water
Content of Soil and Soil-
Aggregate by Nuclear Methods
(Shallow Depth)

Standard Test Method for ASTM D2167 Contractor
Density and Unit Weight of Soil
in Place by the Rubber Balloon

Method

Standard Test Method for ASTM D422 Contractor
Particle Size Analysis of Soils

Standard Test Methods for ASTM D4318 Contractor

Liquid Limit, Plastic Limit, and
Plasticity Index of Soils
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Table 02315-3 Test Requirements

Tests In Accordance With Conducted By

Standard Test Method for ASTM D4832 Contractor
Preparation and Testing of
Controlled Low Strength Material
(CLSM) Test Cylinders

02315.2 Not Used
02315.3 Execution

02315.3.1 General

This article covers general trenching and includes preparation of the construction areas; removal and
disposal of debris; trenching; the handling, storage, transportation, and disposal of excavated material;
sheeting, shoring, and protection work; preparation of subgrades; dewatering; protection of adjacent
construction; backfill; pipe embedment; construction of pipe bedding and trench backfill; surfacing and
grading; and other appurtenant work.

All excavations, sheeting, shoring, and temporary excavation support shall be performed in accordance
with OSHA 29 CFR Part 1926 Subpart P, "Excavations."

Before starting any excavation work onsite, the Contractor shall contact Infrared Diagnostics, Inc. (1-636-
519-9808) or Dig Rite (1-800-344-7483) to locate interferences. A vacuum excavation contractor shall be
used to remove soil in the area of interferences and utilities.

The Below Grade Excavation Checklist form, included at the end of Section 02220, shall be completed for
all excavations and provided to the Owner.

02315.3.2 Sheeting and Shoring
Refer to Article 02220.3.2.

02315.3.3 Removal of Water
Refer to Article 02220.3.3.

02315.3.4 Blasting
Blasting or other use of explosives for excavation will not be permitted.

02315.3.5 Classification of Excavated Materials
Refer to Article 02220.3.5.

02315.3.6 Freezing Weather Restrictions
Refer to Article 02220.3.6.

02315.3.7 Preservation of Trees
Refer to Article 02220.3.7.

02315.3.8 Maintenance of Traffic
Refer to Article 02220.3.8.

02315.3.9 Unauthorized Excavation
Refer to Article 02220.3.9.

02315.3.10 Testing
Refer to Article 02220.3.10.
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02315.3.11 Trench Subgrades
Subgrades that are otherwise solid, but become mucky on top due to construction operations, shall be
stabilized by reinforcing them with one or more layers of crushed rock or gravel.

Not more than 1/2 inch depth of mud or muck shall be allowed to remain on stabilized trench bottoms
when pipe embedment material is placed.

02315.3.12 Pipe Trench Excavation
No more trench shall be opened in advance of pipe laying than is necessary to expedite the work.

Trench excavation shall be open cut from the surface except where boring is required.

02315.3.12.1 Alignment and Grade. The alignment and grade or elevation of each pipeline shall be
fixed and determined by means of batter boards and offset stakes, laser beam equipment, or surveying
instruments, unless otherwise accepted.

02315.3.12.2 Limiting Trench Widths. Trench widths shall provide adequate working space and pipe
clearance during installation. Trench width shall be kept to a minimum to allow installation and
compaction around the piping.

Where necessary to reduce earth load on trench banks to prevent sliding and caving, banks may be cut
back on slopes that shall not extend lower than 1 foot above the top of the pipe.

For single pipes, the maximum trench width measured at the bottom of the pipe shall be the pipe outside
diameter plus 24 inches for pipes 48 inches outside diameter and smaller. For single pipes larger than
48 inches outside diameter, the maximum width measured at the bottom of the pipe shall be the pipe
outside diameter plus 48 inches.

For multiple pipes in a common trench, the maximum trench width shall be based on the outside diameter
of the outside pipes. The maximum clear distance between the trench wall and the adjacent pipe shall be
24 inches for 48 inch and smaller pipes and shall be 48 inches for pipes larger than 48 inches.

02315.3.12.3 Unauthorized Trench Widths. If the width of the lower portion of the excavated trench
exceeds the maximum specified, corrective measures shall be taken. These may include the use of a
stronger pipe, special pipe embedment, or concrete encasement, as required by the loading conditions.
The corrective measures shall be submitted to the Owner for engineering review.

02315.3.12.4 Mechanical Excavation. Mechanical equipment shall not be used in locations where
operation would cause damage to trees, buildings, culverts, or other existing property, utilities, or
structures above or below ground. Hand excavating methods shall be used in these locations.

02315.3.12.5 Trench Depth. Pipe trenches shall be excavated to the depth required for the installation
of embedment material or concrete for encasement below the underside of the pipe.

02315.3.12.6 Bell Holes. Bell holes shall provide adequate clearance for tools and methods used to
install the pipe. No part of any bell or coupling shall be in contact with the trench bottom, walls, or
embedment when the pipe is jointed.

02315.3.13 Pipe Embedment
Embedment materials and placement shall conform to the requirements of these specifications and to
Drawing 81112-DS-0053 included as an attachment to this specification.

02315.3.13.1 Embedment Classes. Pipe embedment classes shall be as indicated on the Drawing
81112-DS-0053 and the following requirements:
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Class A bedding shall be used with the following piping materials:
Pressure lines without cathodic protection coating.

Pipe with joints that can open and admit embedment material into the
pipe.

Class B bedding shall be used with the following piping materials:

Pressure lines without cathodic protection coating. Pipe with cathodic
protection coating.

Class C bedding shall be used with the following piping materials:
All not included in Class A or Class B.

02315.3.13.2 Placement and Compaction. Embedment material shall be spread on the trench bottom
and the surface graded to provide a uniform and continuous support beneath the pipe at all points
between bell holes or pipe joints. The material shall be compacted with vibrating platform type
compactors. Compactive effort and moisture content shall be adjusted to provide a firm but slightly
yielding support for the pipe.

After each pipe has been placed in final position on the bedding material and shoved home, sufficient
pipe embedment material shall be deposited and compacted under and around each side of the pipe and
back of the bell or end to hold the pipe in proper position and alignment during subsequent pipe jointing
and embedment operations.

Embedment material shall be deposited and compacted uniformly and simultaneously on sides of the
pipe to prevent lateral displacement. Each layer shall be uniformly compacted.

Vibrating compactors shall be used to compact sand, crushed rock, and crushed gravel. Pipe coatings
shall not be damaged during placement and compaction. Jetting is not allowed.

02315.3.14 Trench Backfill
Trench backfill above the pipe embedment shall be compacted for the full depth of the trench above the
embedment.

The top portion of backfill beneath established lawn areas shall be finished with at least 6 inches of
topsoil similar to the topsoil in adjoining lawn areas.

Compacted backfill material shall be either job excavated material or material furnished by the Contractor
from offsite sources. The method of compaction and the equipment used shall be appropriate for the
material being compacted and shall not transmit damaging shocks to the pipe. Backfill material obtained
from offsite sources shall be free of contamination. Inorganics must be within normal background levels
for the site area. The backfill material supplier shall provide documentation that the material is free of
contamination.

02315.3.15 Duct Bank Trenching

Trenches for duct banks shall be excavated to lines indicated on the Contractor's design drawings or at
other locations acceptable to the Owner and to within 1/2 inch of the depth required. Trenches shall be
excavated to permit the duct bank to rest on undisturbed earth or rock. Where it is necessary to trench
through backfill, the earth shall be well compacted before the duct bank is installed.

Trenches shall be wide enough to provide ample room for workmen engaged in handling and installing
the ducts. Where it is necessary to reduce the earth load on trench banks to prevent sliding or caving,
trench banks may be cut back on slopes.
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02315.3.16 Pavement Removal and Replacement

Cuts in concrete and asphalt pavement shall be no larger than necessary to provide adequate working
space for proper installation of pipe ducts structures and appurtenances. Cutting shall be started with a
concrete saw and shall provide a clean groove at least 1-1/2 inches deep along each side of the trench.

Concrete and asphalt pavement shall be removed over trenches excavated for pipelines so that a
shoulder not less than 6 inches in width is left between the cut edge of the pavement and the top edge of
the trench. Trench width at the bottom shall not be greater than at the top. Trenches shall not be
undercut. Pavement cuts shall be straight or accurately marked curved lines parallel to the centerline of
the trench.

If the trench parallels the length of concrete walks and is all or partially under the walk, the entire walk
shall be removed and replaced. Where the trench crosses drives, walks, curbs, or other surface
construction, the surface shall be removed and replaced between existing joints or saw cuts.

Surfaces shall be replaced over backfilled trenches crossing surfaced areas. Replacement surfacing
shall match the existing surfacing and be finished flush with the adjoining surfaces. Base material for
surfacing shall match the thickness and density of the material excavated.

02315.3.17 Pipe Casing Under Roadways and Railroads

Where traffic must be maintained on roadways and railroads, pipelines and duct banks may be installed
in a casing bored under the roadway or railroad. The depth of the bored casing below railroads must
comply with AREMA guidelines.

Complete details of the proposed methods, materials, and time schedule shall be submitted to the Owner.
Work shall not begin on the crossing until written notification to proceed has been obtained from the
Owner.

Casing pipe shall be new smooth wall pipe of welded steel construction with a minimum yield point of
35,000 psi. The casing pipe shall be cleaned and coated both inside and outside with two coats of coal
tar paint. Paint shall be Kop-Coat "Bitumastic Super Service Black" as manufactured by Sherwin Williams
or 46-465 H.B. Tnemecol as manufactured by Tnemec.

Joints in the casings shall be welded. Pipe ends shall be machine cut and beveled at an angle of
37-1/2 degrees. The beveled ends shall be butted and aligned axially and welded to provide a full
strength joint capable of resisting all stresses, including jacking stresses.

The casing pipe shall be installed using jacking equipment. The hole shall be encased as the earth is
removed from the interior of the casing. Excavation without the concurrent installation of the casing pipe
is unacceptable. The installation of the casing shall not disrupt traffic nor damage the railroad or road
grade and shall provide accurate alignment and grade of the pipe. There shall be no space between the
earth and the outside of the casing.

Water shall be prevented from entering the excavation. If necessary, a dewatering system shall be
provided to dewater the jacking pits.

02315.3.17.1 Controlled Low Strength Material (CLSM) Backfill. After installation of duct bank in
casing pipe, the entire annular space between the duct and the casing shall be filled with CLSM.

02315.3.18 Maintenance and Restoration of Trench Backfills

Trench backfills that settle or erode before final acceptance of the work, and pavement, structures, and
other facilities damaged by such settlement or erosion, shall be repaired. The settled or eroded areas
shall be filled, compacted, and graded to conform to the elevation indicated on the Contractor's design
drawings or to the elevation of the adjacent ground surface. Damaged facilities shall be repaired in a
manner acceptable to the Owner.
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02315.3.19 Final Grading
Refer to Article 02220.3.23.

02315.3.20 Disposal of Materials
Refer to Article 02220.3.24.
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Table 02315-4

Materials, Compaction, and Testing Requirements

Maximum
Plasticit Density Field Field
y Maximu Test Required Field Water | Water Lift
Gradation Require m Frequenc Field Density | Frequenc | Conte | Conte | Thickne
Material Requirements | -ments Density y Density Test y nt nt Test ss Remarks

Trench - - - - - - - - - - Trench

subgrades subgrades
shall be firm,
dense, free
from mud and
sufficiently
stable to
remain firm
and intact.

30 inch Perform at Nonplas | - - - - - - - 8" max Minimum 4

pipe or least two tic passes with

smaller: gradation tests; vibratory flat

Crushed at least 95% plate tamper

rock or passing 1/2"

crushed sieve and not

gravel more than 5%

embedme | Passing No. 4

nt sieve

>30" to Perform at Nonplas | ASTM 2 initial 70% ASTM One test - - 8" max

60" least two tic D4253 tests; Relative D6938 per 100

Crushed gradation tests; and further Density feet of

rock or at least 95% ASTM tests as trench for

crushed passing 3/4" D4254 directed each lift

gravel sieve and not

embedme | More than 5%

nt passing No. 4

sieve
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Table 02315-4
Materials, Compaction, and Testing Requirements

Maximum
Plasticit Density Field Field
y Maximu Test Required Field Water | Water Lift
Gradation Require m Frequenc Field Density | Frequenc | Conte | Conte | Thickne
Material Requirements | -ments Density y Density Test y nt nt Test ss Remarks

Pipe larger | Perform at Nonplas | ASTM 2 initial 70% ASTM One test - - 8" max -
than 60": least two tic D4253 tests; Relative D6938; per 100
Crushed gradation tests; and further Density feet of
rock or at least 95% ASTM tests as trench for
crushed passing 1-1/2" D4254 directed each lift
gravel sieve, 50%
embedme | Passing 3/4"
nt sieve, and not

more than 5%

passing No. 4

sieve
Sand Perform at Nonplas | ASTM 2 initial 95% Max. | ASTM One test - - 8" max Clean sand
embedme | least two tic D698, tests; Dry D6938; per 100
nt gradation tests; Method C | further Density feet of

at least 95% tests as trench for

passing No. 4 directed each lift

sieve and not
more than 5%
passing No.
100 sieve
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Table 02315-4
Materials, Compaction, and Testing Requirements

Maximum
Plasticit Density Field Field
y Maximu Test Required Field Water | Water Lift
Gradation Require m Frequenc Field Density | Frequenc | Conte | Conte | Thickne
Material Requirements | -ments Density y Density Test y nt nt Test ss Remarks
Groundwa | - Cohesiv | ASTM 2 initial 95% Max. | ASTM One test 0%to | ASTM | 8" max Material may
ter barrier e D698, tests; Dry D6938 for each +2% D6938 be finely
material | Method C | further Density groundwa | of divided
(GC, tests as ter barrier | optimu suitable job
SC, CL, directed m excavated
or CH water material, free
as conten from stones,
indicate t organic matter,
din and debris
ASTM
D2487,
Table 1)
Trench 3" max particle | LL <40; | ASTM 2 initial 95% Max | ASTM One test 2% to | ASTM 8" max -
backfill size Pl<15 | 698, tests; Dry D6938; per 100 +2% D6938
Method C | further Density feet of of
tests as trench for | optimu
directed each lift m
water
conten
t
Trench 3" max particle | - ASTM 2 initial 95% Max | ASTM One test -2%to | ASTM | 8" max
backfill size D698, tests; Dry D6938; per 100 +2% D6938
traversing Method C | further Density feet of of
subgrades tests as trench for | optimu
of streets, directed each lift m
roads, water
railroads, conten
parking t
areas,
undergrou

nd piping,
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Table 02315-4

Materials, Compaction, and Testing Requirements

Maximum
Plasticit Density Field Field
y Maximu Test Required Field Water | Water Lift

Gradation Require m Frequenc Field Density | Frequenc | Conte | Conte | Thickne
Material Requirements | -ments Density y Density Test y nt nt Test ss Remarks
undergrou
nd
electrical
ducts and
conduit,
and other
facilities
subject to
damage
by

settlement
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SECTION 02831
SECURITY & FENCE & GATES

02831.1 General

02831.1.1 Scope of Work

Scope of Work shall include installation of chain link fence, gates and other supporting equipment for
perimeter security. This will include: fence framework, fabric, accessories, gates, removable panels, roll-
back sections, fence post foundations, card reader pedestals, camera poles, PIR poles, conduit,
communications and power wire for security.

Contractor shall work with owner for final security design and layout. The attached drawings represent
the standard security requirements for the Owner. Contractor shall provide all labor and material as
required for the installation of the physical security infrastructure. The site security scope includes but is
not limited to:
1. Site perimeter fence
2. Man-gate with card access (access from entrance road)
3. Automated maintenance vehicle gate with card access pedestal and gate controller
4. Site perimeter conduit with pull cords, pull boxes, and security infrastructure for
communications and power (minimum 2 — 3” conduits) to and from all devices to the
communications building and/or power panel.
5. Terminal enclosures for dry transformers/control enclosures at camera poles and gate
enclosure.
6. Foundations and mounting posts for card readers, and gate control enclosure
7. Foundations and mounting post for site cameras
8. Poles for PIR devices located at corners of site or changes of fence direction

Owner will supply cameras and card reader hardware and installation of those devices along with final
testing of the physical security system. All other scope shall be supplied by Contractor.

02831.1.2 Codes and Standards
Unless otherwise stated herein, this materials is to be manufactured and tested in accordance with the
latest publications of the following American Society for Testing and Materials (ASTM) standards:

ASTM Standard A491 Standard Specification for Aluminum-Coated Steel Chain-Link Fence Fabric
ASTM Standard A53/A53M Standard Specification for Pipe, Steel, Black and Hot Dipped, Zinc Coated,
Welded and Seamless

ASTM Standard A153/A153M Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware

ASTM Standard A1011/A1011M Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability

ASTM Standard A90/A90M Standard Test Method for Weight [Mass] of Coating on Iron and Steel Articles
with Zinc and Zinc-Alloy Coatings

ASTM Standard F626 Standard Specification for Fence Fittings

ASTM Standard C94/C94M Standard Specification for Ready-Mixed Concrete

02831.2 Drawings and Data

The fence and security system shall be constructed in accordance with the appropriate customer
drawings. The attached layouts are for bid purposes and do not represent the actual site configuration.
Actual site configuration and location of security equipment shall be determined based on the specific site
layout provided by the contractor and reviewed/approved by the Owner.
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02831.3 Materials and Requirements
Perimeter security fencing and gates can be constructed from: Chain Link, Section 02831.3.1

02831.3.1 Chain Link

02831.3.1.1 Chain Link Fabric

In accordance with ASTM Standard A491, latest revision; 7’ 0” high, made of No. 9 gauge steel wire,
woven in a 1 inch mesh and coated with a Class Il aluminum coating of 0.4 oz/sf. Top and bottom
selvedges shall have a twisted and barbed finish.

02831.3.1.2 Chain Link Fabric (Alternate)

When required, fabric shall be, Privacy Masterry, as specified in section 02831.3.1 except with a 2 inch
mesh with colored slats already in the wire as made by Privacy Masterty. The privacy slats which are
pre-inserted at the time of manufacture shall be double wall, self-locking (without staples), and wide to
provide a tight fit in the fence fabric. The slats shall be manufactured from virgin, high density
polyethylene. Color shall be as specified by customer.

02831.3.1.3 Chain Link Fence Installation

The fence shall follow the earth grade unless otherwise specified. It shall be neat, plumb, aligned true,
stretched taut, and free from sags and bellies. Sufficient terminal posts must be provided to insure that
bottom closure shall be within one inch of the earth grade surface elevation.

02831.3.1.4 Fabric Ties

Fabric shall be fastened to the line posts and top rail with 9 gauge tie wires and coated with a Class Il
aluminum coating of 0.4 oz/sf. (aluminum ties are not permitted) spaced no more than 24 inches apart.
Standard fabric stretcher bars and stretcher bars bands shall be furnished where required.

02831.3.1.5 Tension Bar
The tension bar for baric to SS-40/WT-40 pipe and gate posts shall be a minimum % inch dia. Galvanized
steel bar and shall conform with ASTM A153. (Heavy gauge wire is not acceptable.)

02831.3.1.6 Posts
Posts shall be made of Allied SS-40 or Wheatland WT-40 pipe, sized as follows:

SS-40 or WT-40

Line Posts.. ..2.375" OD (3.12 Ib/ft)
Terminal (end/corner/pull) Posts .................................. 4 00" OD (6.57 Ibf/ft)
Gate Posts, for openings

(a) Single to 6’ or double to 12" include...............cccevnne 4.00” OD (6.57 Ib/ft)
(b) Single over 6’ to 13’ include or

double over 12'to 26 include............ccoveiiivii i, 6.625" OD (18.99 Ib/ft)
Length For 7' 0" Fabric

Line Posts 9'-10"

Terminal and Gate Posts 11-2"

Posts shall be evenly spaced, but in no instance should spacing greater than 8 feet be used for 1” mesh
chain link baric or Privacy Masterry for chain link fabric.

02831.3.1.7 Gates

Gates shall be constructed of SS-40/WT-40 1.875” OD pipe (2.28 Ib/ft). top of gate shall be 8’ above earth
grade and match top of fence barbed wire and top of fence fabric with 8” of space below gate to allow
installation of 6” of crushed rock, (as shown in Exhibit 1 Sheets 3 and 4).
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02831.3.1.8 Gate Hardware
For man gates: Latch — gate, with 2" OD collar for gate frame and fork for 4” OD gate post. Pioneer Latch
Model No. 2509 as manufactured by Merchants Metals, Minneapolis, MN.

For drive gates: Latch — drive gate for 2" OD gate frames. Pioneer Latch Model No. 2507 as
manufactured by Merchants Metals, Minneapolis, MN.

02831.3.1.9 Removable Panels
Removable panels shall be of standard construction, framed with SS-40/WT-40 1.625" OD (1.84 Ib/ft).

02831.3.1.10 Braces

Braces shall be made of SS-40/WT-40 1.625” OD (1.84 Ib/ft). Braces shall be installed between each
terminal and gate posts and the first adjacent post, midway between the top rail and the ground. All
braces shall use two 5/16” galvanized steel truss rods complete with truss tightener that shall conform to
ASTM F626 with one installed from the bottom of all gate posts and terminal posts to the center of the
adjacent line posts and the second installed from the middle of all gate posts and terminal posts to the top
of the adjacent line posts.

02831.3.1.11 Top Rails

The top rail shall be made of SS-40/WT-40 1.625” OD (1.84 Ib/ft), provided with couplings approximately
every 20 feet that shall conform to ASTM F626. Couplings shall be outside sleeve type and at least 7"
long. One coupling in every five shall have a heavy spring to take up expansion and contraction of the
top rail. The rail shall pass through the base of line post tops and form a continuous brace from end to
end of each stretch of fence. The top rail shall be securely fastened to terminal posts by means of
malleable iron or pressed steel clamps.

02831.3.1.12 Barbed Wire

Barbed wire shall be Copperweld Steel Co. “Alumoweld” Four Point Type Light Weight (two 0.080”
diameter strands). If Alumoweld barbed wire is not available, two 12.5 gauge strands, with an aluminum
coating equal to that specified per the fence fabric may be substituted and shall conform to ASTM F626.

02831.3.1.13 Extension Arms

For fences with 7 foot fabric, galvanized standard construction extension arms arranged to carry three
strands of barbed wire shall be provided for line posts. The topmost strand shall be approximately 12"
above the fence. Extension arms shall be 45 degrees to the outside. The three strands of barbed wire on
terminal and gate posts and gates shall be attached directly to the vertical post or gate frame. All arms
are to be constructed of 14 gauge pressed steel and conform to ASTM F626.

02831.3.1.14 Galvanizing and Steel Pipe

Galvanized steel pipe for posts, gates, top rail and removable panels shall be in accordance with ASTM
standard A53, latest revision. No used, re-rolled, or open seam material will be permitted. Other fittings,
hardware, and gate hardware shall be galvanized according to ASTM Standard A153, latest revision.

02831.3.1.15 Bottom Tension Wire

The bottom tension wire should be No. 7 gauge aluminum coated spring coil or crimped wire and conform
to ASTM A491. Minimum weight of coating shall be 0.40 oz/sf of wire surface. Tension wire shall be
stretched taut from terminal to terminal post and evenly fastened to each intermediate post 6 inches
above the grade line. Tension wire shall be attached to the fence fabric with steel hog rings (aluminum
hog rings are not permitted) every 24 inches.

02831.3.1.16 Painting
When required fence shall be painted using the following process:

02831.3.1.16.1
The fence fabric, posts, gates, and hardware shall be cleaned with PORTERPREP 1, Heavy Duty
Cleaner per the manufacturer's recommendations and then power washed with clean water.
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02831.3.1.16.2
The fence fabric, posts, gates, and hardware shall then be sprayed with Henkel METALPREP® 79 per
the manufacturer’'s recommendations.

02831.3.1.16.3
The fence fabric, posts, gates, and hardware shall be painted with PORTER GUARD® DTM Actrylic
Primer/Finish per the manufacturer's recommendations.

02831.3.1.16.4
The fence fabric, posts, gates, and hardware shall be painted with one coat of PORTER GUARD
DTM Acrylic Gloss Enamel per the manufacturer's recommendations

02831.3.3 Support Footings

02831.3.3.1 Chain Link Footings

Post shall be set in the center of concrete footings and extended 34” below the finished earth grade.
Footings shall be set 1" above and extend 36” below the finished earth grade. The top of the footing shall
be sloped away from the post to drain moisture. In most instances, fence posts are installed before yard
rock is placed. The installer shall make sure that the concrete footing extends one inch above earth
subgrade but a minimum of 4 inches below finished rock surface after rock is placed.

02831.3.3.2 Chain Link Footing Size
Footings shall be 10 inch or greater in diameter for Line Posts and 15 inches or greater for Terminal and
Gate Posts.

02831.3.3.5 Footing Concrete
Unreinforced concrete with a minimum compressive strength of 4,000 psi at 28 days.

02831.3.4 Fence Gaps
Any gaps in fencing at gates or termination of fence at control house, switchgear, other equipment, or
non-conductive fencing shall be no more than 4” and must be uniform.

02831.3.5 Gate Spacing
The space between the double leaf drive gates when in the closed position shall not be less than 2
inches, nor greater than 4 inches.

The space between the man gate and the fence post when in the closed position shall not be less than 2
inches, nor greater than 4 inches.

The space below all gates to the top of rock when in the closed position shall not be less than 2 inches,
nor greater than 4 inches.

02831.3.6 Gate Catches
All double gates shall be provided with semi-automatic outer catches to secure gate in the open position.

02831.3.7 Security Equipment

Security camera poles (fixed or point, tilt zoom) shall be wood 35 foot high class 5 or approved
equivalent. Final depth above grade shall be at least 30 feet. Camera pole shall be selected to locate the
camera rigidly to reduce video movement or shaking.

Motion Detector Pole (PIR) shall be minimum of 8’ above final grade. Pole made be constructed from 3
inch schedule 40 conduit or approved equivalent.

Card readers shall be installed at least one man gate locations, one vehicle maintenance gate and all
door access point to communication shelter.
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Security system design shall have provision for crash button to be installed at strategic location such as
communications building. Crash button is merely a button that communicates with the security system
control scheme to allow emergency egress from the site.

Pull boxes shall be installed as necessary to allow for installation of security equipment and wire.

If site lighting is selected then security system shall be capable of interfacing and reacting to security
system. Example, site lighting shall be capable of being turned on or increase lighting intensity via output
from the security control panel

Security camera shall be installed at each fence corner or change in direction of the fence line.

Motion detectors shall be installed as shown in examples, approximately 9 feet on each site of camera
poles allowing the PIR motion detection beam to intersect on front side camera pole at fence corners.

Camera and or PIR poles near or adjacent to roadway or vehicle access ways shall have bollard installed
adjacent to each pole for protection. A maximum of 4 feet access shall be allowed between bollards.

02831.3.8 Reference Drawings
Attached for reference are typical details.

Chain Link Line Post Section: See Exhibit 1 Sheet 1
Chain Link Corner Section: See Exhibit 1 Sheet 2
Chain Link Man Gate Section: See Exhibit 1 Sheet 3
Chain Link Drive Gate Section: See Exhibit 1 Sheet 4
Fence and Gate Examples

Gate & Misc. Details Examples

Security Equipment and Location Example
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SECTION 03210
CONCRETE REINFORCEMENT

03210.1 General
03210.1.1 Scope of Supply
Scope of supply shall include furnishing concrete reinforcement and appurtenances and shall include

other services as specified under these technical specifications.

Scope of supply shall include the items in the below table:

Table 03210-1 Scope of Supply

Deliverables, Materials, or Work Scope of work
Reinforcement detailing (reinforcing steel placement

drawings and cut sheets Included

Field placement of reinforcement Included
Mechanical couplings Included

Bar supports Included
Detailing of bar supports Included

Scope of supply shall also include the determination of the quantity of bar supports and the size and
quantity of bar standees.

03210.1.2 Not Used
03210.1.3 Performance Requirements

Performance requirements for the materials to be furnished under this section of these specifications are
indicated below:

Table 03210-2 Performance Requirements
Materials Requirements
Reinforcing steel sizes indicated on Contractor's
design drawings, in. US standard units
Billet steel bars, grade 60 ksi
Low alloy steel bars, grade 60 ksi
Shop coatings for reinforcing steel None
Mechanical splices shall develop 125 percent of reinforcement yield
strength

03210.1.4 Codes and Standards

Work performed under these specifications shall be done in accordance with the following codes and
standards. Unless otherwise specified, the applicable governing edition and addenda to be used for all
references to codes or standards specified herein shall be interpreted to be the jurisdictionally approved
edition and addenda. If a code or standard is not jurisdictionally mandated, then the current edition and
addenda in effect at the date of this document shall apply. These references shall govern the work
except where they conflict with the Owner's specifications. In case of conflict, the latter shall govern to
the extent of such difference:
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Table 03210-3 Codes and Standards

Work In Accordance With
Fabrication of reinforcement and ACI 301, Structural Concrete for Buildings; ACI
appurtenances 315, Details and Detailing of Concrete

Reinforcement; ACI 318, Building Code
Requirements for Reinforced Concrete

03210.1.5 Materials
The following materials shall be used:

Table 03210-4 Materials
Component Material
Reinforcing steel
Billet steel ASTM A615
Low alloy steel ASTM A706, Grade 60
Bar supports CRSI Class 3 unexposed, Class 1 exposed
Mechanical splices Metal filled or threaded couplers, designed for
a minimum of 125 percent of the bar yield
strength
Welded wire fabric ASTM A185 or A497

03210.1.6 Approved Manufacturers of Components

For the following components, the manufacturers listed below provide examples of the quality of
workmanship required by these specifications. If the Contractor wants to propose a nonlisted
manufacturer that is considered to provide an equivalent level of quality, this manufacturer must be
identified and supporting testimony provided. Acceptance of the manufacturer as a substitute is at the
discretion of the Owner:

Table 03210-5 Approved Manufacturers of Components

Component Manufacturer

Mechanical splices - metal filled Refer to "Supplemental General
Conditions, Appendix C - Ameren Missouri
Approved Suppliers"

Mechanical splices - threaded coupler Refer to "Appendix C - Ameren Missouri
Approved Suppliers"

03210.1.7 Test Requirements

The following testing shall be conducted in accordance with the specified source. This testing is to be
considered part of the defined Scope of Work, and all associated costs are the responsibility of the
Contractor unless specifically identified as a Bid Option or Owner-conducted. Tests identified as an
option are to be priced separately. If identified as Owner-conducted, costs for the initial test will be the
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responsibility of the Owner. However, the Contractor is responsible for all costs associated with
correcting deficiencies and retesting in the event of a test failure:

Table 03210-6 Test Requirements
Tests In Accordance With Conducted By
Tensile Tests ASTM A615 and A706 Manufacturer

03210.2 Products

03210.2.1 Work Included Under These Specifications

The work under this specification shall include furnishing concrete reinforcement and providing
miscellaneous materials and services complete as specified. Concrete reinforcement shall be delivered
to designated lay-down areas at the construction site.

03210.2.2 Materials

03210.2.2.1 Reinforcing Steel. Straight bars of all diameters and bent bars with a diameter less than
1-1/2 inches shall be deformed billet steel bars. Bent bars with a diameter greater than 1-1/2 inches shall
be deformed low alloy steel bars.

Reinforcing steel shall be accurately formed. The details of fabrication shall conform to the codes and
standards specified.

03210.2.2.2 Not Used.

03210.2.2.3 Accessories. Bar supports, standees, ties, spacers, bolsters, inserts, and other concrete
accessories used to secure reinforcing in position shall be furnished.

Detailed drawings of the support system for reinforcement in pile caps and ground floors shall be
submitted with the placing drawings and bar lists.

03210.2.2.4 Certification. Certification of compliance with these specifications shall be provided for all
reinforcing steel furnished. Certification of compliance with all tests required by the material specification
shall be included. These tests shall include material composition, bend tests, and tensile tests as a
minimum.

03210.2.2.5 Welding. Welding of reinforcement is prohibited. Reinforcement with unauthorized welds
shall be removed and replaced.

Welded chairs and supports may be used.

03210.2.3 Placement Drawings and Bar Lists

Bar lists and reinforcement placement drawings shall be prepared and submitted to the Owner for
acceptance. Each bar list and placement drawing shall clearly identify the grade of reinforcing required
by that drawing.

03210.2.3.1 Drawing Requirements. Each drawing submitted shall indicate the name of the project, the
unit designation, the contract title, the contract number, the name of the building structure, the concrete
placement number, and the Contractor's name.

The Owner's identification number will be affixed by the Owner to each Contractor's initially submitted
placing drawing. This number shall be maintained on all subsequent drawing submittals in the identical
format and location as originally indicated by the Owner.
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03210.2.3.2 Reinforcing Spacing. Reinforcement for concrete shall have the concrete protective cover
specified in the codes and standards.

The clear distance between individual parallel bars shall not be less than 1.5 times the maximum size of
coarse aggregate in the concrete; nor less than one nominal bar diameter; nor less than 1 inch in beams,
1-1/2 inches in columns, or 2 inches in other locations. Where reinforcements in beams are placed in two
or more layers, the bars in the upper layer shall be placed directly above the bars in the lower layer and
the clear distance between layers shall not be less than 1 inch. Clear distance limitations between
individual bars shall also apply to the clear distance between a contact lap splice and adjacent splices or
bars.

03210.2.3.3 Splices. Splices shall conform to the codes and standards specified. Lap splice lengths
shall permit all bars to be spliced at the splice location with no reduction in splice length as a result of
staggered splice locations or excess reinforcement unless otherwise indicated on the Contractor's design
drawings. Splices in horizontal reinforcement placed in vertical wall sections shall be detailed in
accordance with top reinforcement requirements. Splices shall not be used in regions of maximum
bending stress.

Splices for bars with a diameter greater than 1-1/2 inches shall be mechanical splices.

Mechanical splices under tension shall develop the minimum strength specified herein. Mechanical splice
manufacturer's inspection criteria shall be furnished to the Owner.

03210.3 Execution

Reinforcement shall be delivered to the jobsite packaged in bundles. Each shipment shall contain all
bundles required for one or more concrete placements. Each bundle shall be tagged with a sturdy,
durable, weatherproof tag which includes the following information:

Placement number (according to Owner's designation). If bar is a dowel bar, the
placement number shall be the first of the two placements.

Bar diameter.

Number of bars in bundle.
Position/Shape number.

Bar length.

Weight of bundle.

Graphical description of bar shape.

Each shipment shall contain a complete bundle-by-bundle inventory that duplicates all the information
listed on all the tags of all the bundles listed.

Each bundle shall be securely bound. Every binding shall be capable of safely holding the entire weight
of the entire bundle.

Rebar shall be free from dirt, debris, etc.

Rebar fabrication shall be in accordance with CRSI "Manual of Standard Practice".
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SECTION 03311
CAST IN PLACE CONCRETE

03311.1 General

03311.1.1 Scope of Work

Scope of work shall include receiving and placing concrete and reinforcement, constructing required
formwork, and furnishing materials, equipment, and labor to complete the cast-in-place concrete work
including other services as specified herein.

03311.1.2 Not Used

03311.1.3 Performance and Design Requirements
Performance requirements for the cast-in-place concrete shall be as follows:

Table 03311-1 Performance and Design Requirements

Component Material
Mechanical splices shall develop 125 percent of yield strength of spliced
bars

Cold weather placement

Maximum time interval for measuring
concrete temperature during the
protection period, hours 12

Finishes for formed concrete surfaces
exposed to view Standard finish (rough form finish)

Finishing unformed surfaces

Screeding Where indicated on the Contractor's design
drawings

Floating Flat surfaces and floors not otherwise
specified

Brooming Roads, sidewalks, and walkways

Troweling Where indicated on the Contractor's design
drawings

If cable trenches are used, the surface should be steel troweled finish to allow for cable pulls.

03311.1.4 Codes and Standards

Work performed under these specifications shall be done in accordance with the following codes and
standards. Unless otherwise specified, the applicable governing edition and addenda to be used for all
references to codes or standards specified herein shall be interpreted to be the jurisdictionally approved
edition and addenda. If a code or standard is not jurisdictionally mandated, then the current edition and
addenda in effect at the date of this document shall apply. These references shall govern the work
except where they conflict with the Owner's specifications. In case of conflict, the latter shall govern to
the extent of such difference:
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Table 03311-2 Codes and Standards

Work In Accordance With
Structural concrete for buildings ACI 301

Hot weather concreting ACI 305R

Cold weather concreting ACI 306R and ACI 301
Building code requirements for reinforced concrete ACI 318
Recommended practice for concrete formwork ACI 347R

Splices in reinforcing steel ACI 318

Tolerances

AISC Manual of Steel
Construction, Code of
Standard Practice, ACI 117,
ACI 301

Finishes and finishing

ACI 301

Sampling and testing for strength

ACI 318, Section 5.6

03311.1.5 Materials
The following materials shall be used:

Table 03311-3 Materials

General
Component Material
Form ties Removable end, permanently embedded

body type. In liquid retaining structures,
provide integral water stops.

Polyethylene sheeting

ASTM D4397, 6 mil

Water stops

Construction joints

PVC ribbed or serrated, 6 inches by
3/8 inch, with "O" bulb closed center
section

Expansion or isolation joints

PVC ribbed or serrated, 9 inches by
3/8 inch, with "O" bulb closed center
section

Water stops — hydrophilic

Concrete joints and pipe
penetrations through concrete
walls with doubly reinforced and
8 inch or greater thickness

Expanding preformed rubber strip,
expansion coefficient by volume exceeding
1.5 when saturated

Curbs and concrete joints with
less than 8 inch thickness

Bentonite/butyl rubber strip

Expansion joint filler

ASTM D1752, Type 1 sponge rubber or
closed cell PVC or polyethylene foam

Polyurethane sealant

ASTM C920, Type M, Grade P, Class 25,
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Table 03311-3 Materials

General

Component

Material

UseT

Membrane curing compound and floor
sealer

ASTM C1315, Type 1, Class A, acrylic
copolymer, with a minimum 25 percent
solids, nonyellowing, maximum moisture
loss 0.08 Ib/ft? in 72 hours

Membrane curing compound, dissipating
type, where specified herein or indicated
on the drawings

ASTM C309, Type 1, Class A, maximum
moisture loss 0.11 Ib/ft2 in 72 hours

Epoxy bonding adhesive (joints between
existing and new concrete)

ASTM C881, Types | and V, moisture
insensitive, 100 percent solids

Epoxy anchoring system (dowels and

anchors) ASTM C881, Type IV, Grade 3

Plastic

Anchor bolt sleeves

03311.1.6 Approved Manufacturers of Components

For the following components, the manufacturers listed below provide examples of the quality of
workmanship required by these specifications. If the Contractor wants to propose a nonlisted
manufacturer that is considered to provide an equivalent level of quality, this manufacturer must be
identified and supporting testimony provided. Acceptance of the manufacturer as a substitute is at the
discretion of the Owner:

Table 03311-4 Approved Manufacturers of Components

Component Manufacturer

Refer to "Supplemental General
Conditions, Appendix C - Ameren Missouri
Approved Suppliers"

PVC water stops - 9 inch

Refer to "Appendix C - Ameren Missouri
Approved Suppliers"

PVC water stops - 6 inch

Hydrophilic water stops

Hydrophilic water stops (curbs and
concrete surfaces less than 8 inch
thickness)

Refer to "Appendix C - Ameren Missouri
Approved Suppliers"

Refer to "Appendix C - Ameren Missouri
Approved Suppliers"

Adhesive anchoring system

Refer to "Appendix C - Ameren Missouri
Approved Suppliers"

Epoxy bonding compound (joints
between existing and new concrete)

Refer to "Appendix C - Ameren Missouri
Approved Suppliers"

Form coating

03311.1.7 Test Requirements
The following testing shall be conducted in accordance with the specified source. Testing intervals and
execution are specified in Article 03311.3.17.
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This testing is to be considered part of the defined Scope of Work, and all associated costs are the
responsibility of the Subcontractor unless specifically identified as a Bid Option or Owner-conducted.
Tests identified as an option are to be priced separately. If identified as Owner-conducted, costs for the
initial test will be the responsibility of the Owner. However, the Subcontractor is responsible for all costs
associated with correcting deficiencies and retesting in the event of a test failure:

Table 03311-5 Test Requirements
Tests In Accordance With Conducted By
Slump test ASTM C143 Contractor
Air content ASTM C231 Contractor
Concrete test cylinders ASTM C31 Contractor
Compression test ASTM C39 Contractor
Compression strength test ACI 318, Chapter 5 Contractor
Concrete temperature ASTM C1064 Contractor

03311.2 Products
Materials and product requirements are provided in Articles 03311.1.5 and 03311.1.6.

03311.3 Execution

03311.3.1 General

Work shall include design and construction of formwork; installation of reinforcing steel and other
embedments; concrete placement, finishing, curing and other appurtenant work; and provision of
miscellaneous materials and services complete as specified. Concrete reinforcement and embedments
are covered in separate sections.

03311.3.2 Placement of Steel Reinforcement
Reinforcement shall be accurately positioned and secured in place with wire ties or suitable clips. Bare
metal supports shall not be used in contact with forms for exposed concrete surfaces.

The clear distance between individual parallel bars shall not be less than 1.5 times the maximum size of
coarse aggregate in the concrete; not less than one nominal bar diameter; and not less than 1 inch in
beams, 1-1/2 inches in columns, or 2 inches in other locations. Where reinforcements in beams are
placed in two or more layers, the bars in the upper layer shall be placed directly above the bars in the
lower layer and the clear distance between layers shall not be less than 1 inch. Clear distance limitations
between individual bars shall also apply to the clear distance between a contact lap splice and adjacent
splices or bars. Steel reinforcement shall be installed in accordance with CRSI "Manual of Standard
Practice."

On significant pours. Ameren Missouri shall sign off all reinforcement and forms before concrete is
placed. The Contractor shall notify the Owner at least 3 days in advance of any major pour to provide
Owner time for inspection.

03311.3.2.1 Splices. Splices shall conform to the specified codes and standards. Lap splice lengths
shall permit all bars to be spliced at the splice location with no reduction in splice length due to staggered
splice locations or excess reinforcement unless otherwise indicated on the Contractor's design drawings.
Splices in horizontal reinforcement placed in vertical wall sections shall be spliced in accordance with top
reinforcement requirements. Splices shall not be used in regions of maximum bending stress.

Lapped splices shall not be used for bars with a diameter greater than 1-1/2 inches. Splices for bars with
a diameter greater than 1-1/2 inches shall be made with mechanical splices.
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Mechanical splices under tension shall develop the minimum strength specified in Article 03311.1.5. The
first four splices made by each operator shall be made in the presence of the mechanical splice
manufacturer's representative and the Owner. Each operator shall make splices in the same splicing
positions (vertical, horizontal, angle, or special) to be made for the project. All procedures used shall be
acceptable to the mechanical splice manufacturer's representative and the Owner.

Reinforcing bar splices shall be welded only when directed by the Owner.
03311.3.2.2 Not Used.

03311.3.2.3 Reinforcement Installed in Hardened Concrete. Reinforcement installed in hardened
concrete shall be anchored with the specified epoxy anchoring system. Holes shall be drilled to a depth
sufficient to develop the tensile strength of the reinforcing bar as recommended in the manufacturer's
literature. Reinforcement shall be installed in accordance with manufacturer's installation instructions.

If reinforcement is encountered while drilling existing concrete, drilling shall stop and the Owner shall be
contacted. Reinforcement shall not be cut without the Owner's consent.

03311.3.3 Formwork
Forms shall be designed and constructed to produce hardened concrete having the shape, lines, and
dimensions indicated on the Contractor's design drawings.

Vertical surfaces of footings extended above finished grade shall be formed.

03311.3.3.1 Construction. Forms shall be sufficiently tight to prevent leakage of mortar and shall
maintain position, shape, and alignment during and after placement of concrete.

Suspended members supported by concrete columns or piers shall be formed to allow the column or pier
forms to be removed without disturbing the supports for the suspended members.

03311.3.3.2 Form Ties. Form ties shall have sufficient strength, stiffness, and rigidity to support and
maintain the form in proper position and alignment without the use of auxiliary spreaders. Outer ends of
the permanently embedded portions of form ties shall be at least 1 inch back from adjacent outer
concrete faces. Permanently embedded portions of form ties that are not provided with threaded ends
shall be constructed to allow the removable ends to be broken off by twisting without chipping or spalling
the concrete surface. Form ties shall be acceptable to the Owner.

Form ties in exposed surfaces shall be uniformly spaced.

03311.3.3.3 Edges and Corners. Chamfer strips shall be placed in forms to bevel all salient edges and
corners except buried edges and edges that are designated on the drawings to receive special treatment.
Equipment bases shall have formed beveled projecting edges for all vertical and horizontal corners
unless indicated otherwise on the drawings. Bevel dimensions shall be 3/4 inch by 3/4 inch unless
indicated otherwise on the Contractor's design drawings.

03311.3.3.4 Form Removal. Forms shall not be removed from structures until the concrete in the
structure has sufficient strength to support the weight of the structure and any superimposed load,
including loads from construction operations. The Contractor shall be responsible for limiting any applied
loadings. There shall be no evidence of damage to concrete and no excessive deflection or distortion of
members due either to the removal of forms or to loss of support.

Supporting formwork shall not be removed from horizontal members until the concrete has attained at
least 75 percent of the specified 28 day compressive strength as determined by cylinders made and
cured in the field. Shores shall not be removed before concrete has attained 28 day compressive
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strength as specified herein. Shoring shall be left in place and reinforced as necessary to carry any
construction equipment or materials placed thereon.

When forms are removed before the specified curing is completed, measures shall be taken to
immediately continue curing. In cold weather conditions, adequate thermal protection for the concrete
shall be provided.

03311.3.4 Embedments
Anchor bolts, castings, steel shapes, conduit, sleeves, masonry anchorages, and other materials
embedded in the concrete shall be accurately positioned and securely anchored.

Location tolerances for anchor bolts, and for structural members, embedded structural steel shapes, and
plates, shall be in accordance with AISC Manual of Steel Construction Code of Standard Practice.

Tolerances for equipment anchorages shall be as required by Article 03311.3.15.1.

Anchor bolts shall be provided with sufficient threads to permit a nut to be installed on each side of the
form or template. The nuts shall secure the bolt in its proper position.

Pipe sleeves, conduit, and other embedments shall be within 1/4 inch of their design locations unless
specified otherwise on the Contractor's design drawings or other specification sections.

Embedments shall not be welded to structural reinforcement.

Embedments shall be clean when they are installed. After concrete placement, exposed surfaces of
embedments shall be cleaned of all concrete spatter and other foreign substances.

Anchor bolt sleeves, handrail sleeves, and similar openings in concrete susceptible to filling with water
and freezing shall be filled with closed cell PVC expansion joint filler for protection until grouting. The
upper neck of plastic anchor bolt sleeves shall be cut out and the annular space filled with closed cell
PVC expansion joint filler or other means acceptable to the Owner.

03311.3.4.1 Water Stops. Water stops shall be clean and free from coatings that weaken the bond with
concrete. Each PVC water stop shall be continuous throughout the length of the joint. Intersections shall
be made using factory prefabricated crosses, tees, and ells. The performance of the splice shall be equal
to that of the continuous material and shall be made in strict conformance with the recommendations of
the water stop manufacturer. Hydrophilic water stops shall be installed as recommended by the water
stop manufacturer.

Water stops shall be maintained in proper position until the concrete has been deposited and compacted.
03311.3.5 Placement
The handling, depositing, and compacting of concrete shall conform to these specifications. Adjustments

may be made for weather or placement conditions.

The Owner shall be notified at least 24 hours in advance of the times and locations where concrete is
being placed.

Concrete shall not be pumped through aluminum or aluminum alloy pipe.

Construction joints indicated on the Contractor's design drawings shall define the limits of each concrete
pour.

Sub-grades shall be moistened with water prior to concrete placement. The sub-grade shall not contain
puddles or wet, soft, unstable or muddy areas when the concrete is placed.



Schedule C

Specification POS-SPEC-000139
Sheet No. 03311-7

Concrete placed against rock or existing concrete shall have loose pieces of rock removed and the
exposed surface cleaned with a high-pressure hose before concrete is placed.

The space receiving concrete shall be clean and clear of debris and standing water, and the entire
installation shall be acceptable to the Owner before concrete is placed.

Surfaces encrusted with dried mortar or concrete from previous placement operations shall be cleaned
before placing new concrete.

03311.3.5.1 Bonding to Hardened Concrete. The surface of hardened concrete, upon which fresh
concrete is placed, shall be rough, clean, and damp. The hardened surface shall be cleaned of all
laitance and foreign substances, shall be washed with clean water, and shall be in a saturated-surface-
dry condition by soaking with potable water for 8 to 24 hours before the fresh concrete is placed. Excess
water shall be removed from the surface receiving concrete prior to placement.

The surface of hardened concrete shall be prepared by one of the following methods:

At the time of the initial concrete placement, a retarding agent shall be applied to the
fresh concrete. After hardening, the concrete shall be pressure washed to remove the
laitance and to expose the aggregate.

The hardened concrete shall be roughened to approximately 1/4 inch amplitude. The
concrete may be roughened at the time of the initial concrete placement or by mechanical
means after the concrete has hardened. The roughened surface shall expose the
aggregate and have an open pore structure.

The prepared surface shall receive one of the following surface bonding treatments:

A 2 inch thick mortar puddle shall be deposited on hardened concrete in wall and column
forms immediately before placing fresh concrete. The mortar puddle shall be the
specified concrete mix, at the same water content, with the coarse aggregate omitted.

An epoxy bonding adhesive shall be used. The epoxy bonding adhesive shall be
installed in accordance with the manufacturer's instructions. Concrete shall be placed
before the adhesive sets.

03311.3.5.2 Conveyance and Distribution. Concrete shall be conveyed to the placement location by
methods that prevent separation or loss of the ingredients.

03311.3.5.3 Depositing Concrete. Concrete shall be deposited in horizontal layers. The depth of a
layer shall not exceed 24 inches. Each layer of concrete shall be plastic when succeeding layers are
placed. Concrete shall be deposited without moving it laterally in the forms for a distance exceeding
5 feet, unless otherwise accepted by the Owner.

Plastic concrete is defined as concrete that allows the head of an operating immersion type vibrator head
to penetrate its full length into the previously placed concrete by means of its own weight.

Concrete that is no longer plastic shall be prepared as specified in Article 03311.3.5.1 and slushed with
mortar puddle. Mortar puddle shall be the specified concrete mix with the coarse aggregate omitted. The
preparation of the in-place concrete shall be acceptable to the Owner before the successive layer of
concrete is placed.

03311.3.5.3.1 Underwater concrete placement. Concrete placed under water shall be placed with a
tremie system or other method acceptable to the Owner. A placement plan covering the number of
tremie pipes, locations, and rate of placement shall be provided to the Owner prior to beginning
placement activities. At the option of the Owner, a preplacement meeting may be scheduled to review
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this plan and to coordinate placement activities and construction interfaces associated with this
placement.

Tremie pipes shall be between 8 and 10 inches in diameter, or as required, to prevent aggregate
blockage within the pipe during concrete placement. The concrete shall be placed at a rate to maintain
the tremie pipe in the concrete mass with a minimum 3 foot head of concrete above the tremie pipe
mouth.

03311.3.5.4 Consolidation. Concrete shall be compacted using mechanical immersion type vibrating

equipment. Mechanical vibrators shall maintain at least 9,000 cycles per minute when immersed in the

concrete. Each vibrator shall be driven by a 1-1/2 hp or larger motor. The number and type of vibrators
shall be acceptable to the Owner.

03311.3.5.5 Hot Weather Concreting. Hot weather concreting shall be in accordance with the
recommendations of the codes and standards specified.

At air temperatures of 90° F and above, special procedures shall be used to keep the concrete as cool as
possible during placement and curing.

03311.3.5.6 Cold Weather Concreting. Cold weather concreting shall comply with the codes and
standards specified. When the average of the highest and lowest temperature during the period from
midnight to midnight is expected to drop below 40° F for more than 3 successive days, concrete shall
meet the following minimum temperatures immediately after placement and shall be maintained at these
temperatures throughout the curing period:

55° F for sections less than 12 inches in the least dimension.

50° F for sections 12 inches to 36 inches in the least dimension.

45° F for sections 36 inches to 72 inches in the least dimension.

40° F for sections greater than 72 inches in the least dimension.

Calcium chloride shall not be used.

Concrete shall not be placed on frozen ground. If the sub-grade is frozen, it shall be removed before
concrete is placed.

If freezing weather is expected, the sub-grade receiving concrete shall be protected from freezing.
03311.3.5.7 Mass Concrete. Concrete for structures indicated on the Contractor's design drawings as
mass concrete shall meet the following additional requirements. The temperature of concrete when
deposited shall not exceed 70° F nor be less than 35° F, unless the Contractor submits an alternative
placement plan for acceptance by the Owner.

The Contractor shall coordinate with the concrete supplier to meet the temperature requirements for the
concrete at the delivery point.

The concrete shall be cooled gradually so that the drop in concrete surface temperature during and at the
conclusion of the specified curing period does not exceed 20° F in any 24 hour period.

Concrete placed in cold weather shall meet the requirements for cold weather placement.



Schedule C

Specification POS-SPEC-000139
Sheet No. 03311-9

03311.3.6 Joints

03311.3.6.1 Construction Joints. Construction joints shall be located and constructed as indicated on
the Contractor's design drawings. If an alternative arrangement of construction joints is desired or if they
are not located on the drawings, drawings locating and detailing the proposed joints shall be submitted to
the Owner before detailing and fabricating reinforcing steel. These joints shall be installed only where
acceptable to the Owner.

All construction joints subjected to differential hydrostatic pressure shall be provided with a water stop.
Water stops shall be furnished in other joints as indicated on the Contractor's design drawings.

03311.3.6.2 Movement Joints. Movement joints may be expansion, contraction, or isolation joints.
These joints shall be located and constructed as indicated on the Contractor's design drawings.
Expansion joint filler shall be firmly bonded to the previously placed joint face with a suitable adhesive.
The new concrete shall be poured directly against the joint filler. Accessible edges of each joint shall be
sealed with polyurethane sealant.

Movement joints shall be as detailed on the Contractor's design drawings.

Joints indicated on the Contractor's design drawings and those subjected to differential hydrostatic
pressure shall be provided with a water stop installed as indicated on the Contractor's design drawings.

03311.3.6.3 Slab Control Joints. If sawed control joints are used, sawed joints shall be 1/8 inch to
5/32 inch wide with a minimum depth of one fourth of the slab thickness but not less than 1 inch.
Reinforcement shall not be cut during joint sawing. These joints shall be located as indicated on the
Contractor's design drawings. Cutting shall begin as soon as the concrete has hardened sufficiently to
prevent dislodging aggregate. Sawing shall be completed within 12 hours of completing placement.

03311.3.7 Openings in Concrete

Concrete wall and floor openings for piping and other fixtures, installed after the walls and floors are built,
shall allow sufficient space to properly compact concrete to fill the space around the pipe or fixture. The
top of each wall opening shall be sloped or beveled to provide adequate space for placing and
compacting the pipe embedment concrete. Water stops shall be provided around wall openings below
grade and floor openings that are exposed to weather or submergence.

03311.3.8 Finishing Formed Surfaces

The standard finish shall be a rough form finish. Fins and other surface projections exceeding 1/4 inch
shall be removed from all formed surfaces except exterior surfaces that will be covered with earth backfill.
Surface finish shall be that imparted by the forms.

03311.3.9 Finishing Unformed Surfaces

No surface treatment will be required for buried or permanently submerged concrete. Unformed surfaces,
designated as screeded surfaces on the Contractor's design drawings, shall be finished by screeding
only. Surfaces designated as floated surfaces and all surfaces not otherwise designated shall be finished
by screeding and floating. Surfaces designated as troweled surfaces shall be finished by screeding,
floating, and troweling.

Float finished and screeded surfaces shall be finished to provide a flat profile within 1/4 inch deviation as
measured from a 10 foot straightedge. Trowel finished surfaces shall be finished to form a flat plane.
The surface profile shall not deviate more than 1/8 inch when measured from a 10 foot straightedge.

03311.3.9.1 Screeding. Screeding shall provide a concrete surface conforming to the designated
elevations and contours with all aggregates completely embedded in adjacent mortar. Surface
irregularities in screeded surfaces shall be limited to the tolerances specified.
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03311.3.9.2 Floating. The surfaces shall be screeded and given an initial float finish as soon as the
concrete has stiffened sufficiently to work. Coarse aggregate disturbed by the float or causing a surface
irregularity shall be removed and replaced with mortar. Initial floating shall produce a surface of uniform
texture and appearance.

Initial floating shall be followed by a second floating at the time of initial set. The second floating shall
produce a smooth float finish of uniform texture and color.

Floating shall be performed with hand floats or suitable mechanical compactor floats.

03311.3.9.3 Troweling. Surfaces designated on the Contractor's design drawings shall receive a steel
trowel finish. Troweling shall be performed after the second floating when the surface has hardened
sufficiently to prevent excess cement from being drawn to the surface. Troweling shall produce a dense,
smooth, uniform surface free from blemishes and trowel marks.

03311.3.9.4 Brooming. Brooming shall follow the float finish for surfaces so designated on the
Contractor's design drawings. Brooming shall be done with an acceptable steel or fiber broom not less
than 18 inches wide. Adjacent strokes of the broom shall overlap slightly. Broomed surfaces shall be
free of porous spots, irregularities, depressions, and small pockets or rough spots.

03311.3.9.5 Aggregate Exposure. Surface mortar shall be removed and the aggregate exposed from
surfaces that will be covered with mortar, concrete, or grout at a later time. The method used shall be
effective and acceptable to the Owner.

03311.3.9.6 Edging. Unless specified to be beveled, exposed edges of floated or troweled surfaces
shall be edged with a tool having a 1/4 inch corner radius.

03311.3.9.7 Finishing Mortar. Finishing mortar shall be added if there is not sufficient mortar available
from the concrete mix. The proportions for this finishing mortar shall be 2.4 parts of concrete sand to one
part of portland cement, by weight, mixed with enough water for proper application. Slump for finishing
mortar shall not exceed 2 inches.

03311.3.10 Separate Finishes
Certain slab surfaces shall be finished with a separate concrete finish or floor covering as indicated on the
Contractor's design drawings.

Base slab surfaces shall be ground or filled until each surface is within the specified tolerances and is
acceptable to the Owner. Low areas shall be filled. High spots shall be ground slightly lower than
required and then filled and smoothed to the proper elevation and surface.

Surfaces that receive epoxy set quarry tile and resilient tile shall be flat with a profile that shall not deviate
more than 1/8 inch from a 10 foot straightedge placed on any part of the surface. These surfaces shall be
either trowel finished concrete at the elevation indicated on the Contractor's design drawings or a float
finished surface set 1/8 inch low and leveled with trowel finished fill material.

Surfaces that receive a mortar set quarry tile, ceramic tile, or terrazzo finish shall be given a smooth, tight,
and uniform float finish with a profile tolerance of 1/4 inch as measured from a 10 foot straightedge.

03311.3.11 Curing
Concrete shall be protected from loss of moisture for not less than 7 days after the concrete is placed.

Concrete with mineral admixtures shall be cured for 14 days.
Troweled surfaces, except those that receive a separate finish or coating, shall be cured with a

membrane curing compound. Float finished surfaces, except those that receive a separate finish, may be
cured with either a membrane curing compound or with water. Only water curing shall be used if the
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surface receives a separate finish unless the curing compound is compatible with the surface finish that
will be installed.

03311.3.11.1 Water Curing. Water saturation of concrete surfaces shall begin as quickly as possible
after initial set of the concrete, but not more than 30 minutes. The rate of water application shall be
regulated to provide complete surface coverage with a minimum of runoff. The concrete surface shall not
be permitted to dry.

Water retaining structures shall be water cured.

03311.3.11.2 Membrane Curing. Membrane curing compound shall be applied within 30 minutes after
final finishing of the surface or as soon as possible after finishing without causing damage to the surface.
Membrane curing compound shall be spray applied at a coverage rate recommended by the compound
manufacturer. A dissipating curing membrane may be used in lieu of wet curing on surfaces that will be
covered at a later date with mortar, concrete, dampproofing, tile, or coating.

03311.3.12 Not Used

03311.3.13 Repairing Defective Concrete

Surface defects in formed concrete shall be repaired to the satisfaction of the Owner within 24 hours at
the Contractor's expense. Concrete that is porous, honeycombed, or otherwise defective to a depth in
excess of 1 inch shall be cut out and removed to sound concrete. Edges shall be square cut to avoid
feathering. Bonding surfaces shall have the laitance removed and the coarse aggregate exposed. A
bonding compound shall be used between the hardened and repair concrete profile. When epoxy
bonding adhesive is used, surfaces shall be prepared and the compound applied as recommended by the
bonding agent manufacturer.

Defective concrete shall be replaced within 48 hours after the forms have been removed.

Concrete repair work shall not interfere with the curing of surrounding concrete. Mortar and concrete
used in repair work shall be adequately cured and shall be finished to match adjacent surfaces.

03311.3.14 Duct Banks
Reinforcing steel and other magnetic materials installed in duct banks shall be parallel to the lengths of
the ducts unless they enclose all the ducts of the duct bank.

Hardened surfaces that receive additional concrete shall have the surface prepared in accordance with
Article 03311.3.5.1. The surface shall be thoroughly wetted and a thin coating of cement mortar shall be
spread over the surface before concrete is placed.

Duct bank concrete shall be carefully compacted to avoid damaging the conduit. Concrete shall be
worked around reinforcements and embedments and into the corners of the forms.

Red dye concrete shall be used.

03311.3.15 Tolerances

Tolerances shall be in accordance with ACI 117. The offset between adjacent pieces of formwork facing
material for surfaces exposed to view shall not exceed 1/2 inch and for concealed surfaces shall not
exceed 1 inch. Embedments shall meet the tolerances of Article 03311.3.4.

03311.3.15.1 Equipment Bases. Concrete bases and their embedments for structures and equipment
shall meet the following tolerance requirements in addition to those already specified, unless otherwise
specified by the equipment supplier.
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Concrete form dimensions and placement shall be within 1/2 inch of the dimensions and locations
indicated on the Contractor's design drawings. The top of the forms shall be accurately set to the
designated elevation and within the specified tolerances.

The elevation of all points on all float finished surfaces shall be within 1/4 inch of the elevation indicated
on the Contractor's design drawings. The elevation of all points on all trowel finished surfaces shall be
within 1/8 inch of the elevation indicated on the Contractor's design drawings.

Anchor bolts and all other materials that are embedded in the concrete shall be accurately positioned and
securely anchored. The center of each anchor bolt group or cluster shall be within 1/8 inch of the location
indicated on the Contractor's design drawings. The center-to-center dimensions between the anchor
bolts in a group or cluster shall be within 1/16 inch of the dimensions indicated on the Contractor's design
drawings.

Elevation of top of anchor bolts shall be within 1/4 inch of the elevation indicated on the Contractor's
design drawings.

03311.3.17 Field Control Testing
Tests shall be conducted in accordance with the following.

03311.3.17.1 Sampling. Field control tests shall be made at the point of placement in the presence of
the Owner. Sampling should be performed for each 100 cubic yards or fraction thereof of each concrete
mix placed each day. Equipment, supplies, and qualified personnel necessary for the field control testing
shall be supplied.

Tests shall be performed by an acceptable independent testing laboratory or Contractor's qualified quality
assurance (QA) personnel in accordance with the codes and standards specified in Article 03311.1.7.
The frequency specified for each field control test is a minimum. Additional field control tests shall be
made if requested by the Owner.

03311.3.17.2 Slump. A slump test shall be made from each of the first three batches mixed each day.
An additional slump test shall be made for each additional 50 cubic yards of concrete placed that day.

When plasticizers and superplasticizers are added at the site, the slump shall be measured and recorded
before and after the addition.

03311.3.17.3 Air Content. An air content test shall be made from one of the first three batches mixed
each day and from each batch of concrete used to make compression test cylinders.

03311.3.17.4 Concrete Temperature. A concrete temperature test shall be made from one of the first
three batches mixed each day and from each batch of concrete used to make compression test cylinders.

03311.3.17.5 Compression Tests. Concrete compression test cylinders shall be made each day
concrete is placed. A set of five test cylinders shall be made from the same batch at intervals required by
the referenced standard in Article 03311.1.7 unless alternate intervals are specified by the Owner.

Each set of compression test cylinders shall be marked or tagged with the date and time of day the
cylinders were made, the location in the work where the concrete represented by the cylinders was
placed, the delivery truck or batch number, the air content, and the slump.

For each set of cylinders, one cylinder shall be tested at an age of 7 days, two cylinders shall be tested at
an age of 28 days, and two cylinders shall be stored until otherwise directed by the Owner.
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03311.3.17.6 Test Reports. Test reports shall contain the information specified by ASTM C39 and the
following additional information:

Date, time, and ambient temperature of pour.
Location of pour.

Mix class.
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SECTION 03316
CONCRETE SUPPLY

03316.1 General

03316.1.1 Scope of Supply

Scope of supply shall include furnishing materials and batching, mixing, and delivering concrete to the
point of placement. The scope of supply also includes other services as specified under these technical
specifications.

03316.1.1.1 Pre-Job Concrete Conference. The Contractor shall attend a pre-job concrete conference
that will include the Owner, placement contractor, testing contractor, and others as deemed necessary by
the Owner. The time and location will be determined by the Owner.

The meeting will be for coordination of the supply, placement, finishing, and control testing. Issues
impacting the execution of the work will be covered and decisions on resolving these issues will be
documented and implemented in the work.

03316.1.1.2 Contractor's Onsite Representative during Delivery and Placement. The Contractor
shall have a representative onsite during the supply and delivery of concrete. This representative shall
have direct communication with the batch plant and shall be kept informed of any delays or other issues
involving the steady supply of concrete to the placement location. This representative will also be
monitoring weather and placement conditions at the site and communicating this information back to the
batch plant so that adjustments in batching and delivery can be made to facilitate the steady consistent
delivery of concrete to the point of placement. These services shall be included in the base cost of the
concrete supply.

03316.1.2 Not Used

03316.1.3 Performance and Design Requirements
Performance and design requirements for concrete supply include the following:

Table 03316-1 Performance and Design Requirements
Mix Criteria and Limiting Requirements
Design Maximum Maximum Slump
Mix Strength at | Coarse Maximum | with
Clas 28 Days, Aggregate | Slump, Superplasticizer
s Usage psi Size, in. in. (HRWR),* in.
A1 Lean work 2,000 1.5 6 10
slabs, duct
bank, fill
concrete
B1 General usage 4,000 1 4 8
C1 Structure in 5,000 1 4 8
contact with
water or
exposed to
aggressive
environment
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Table 03316-1 Performance and Design Requirements

Mix Criteria and Limiting Requirements

Design Maximum Maximum Slump
Mix Strength at | Coarse Maximum | with
Clas 28 Days, Aggregate | Slump, Superplasticizer
s Usage psi Size, in. in. (HRWR),* in.
D1 Foundation 4,000 0.75 4 8
piers and cased
reinforced
concrete piling
E1 Underwater 4,000 psi 1 6-9 --
concrete
* High range, water reducing.
Mix Maximum Water/
Clas Cementitious Air Content,
s Usage Materials Ratio percent Cement Type
A1 Lean work 0.55 0 As determined by
slabs, duct Contractor
bank, fill
concrete
B1 General usage 0.45 3-6 As determined by
Contractor
C1 Structure in 0.40 3-6 As determined by
contact with Contractor
water or
exposed to
aggressive
environment
D1 Foundation 0.45 0 As determined by
piers and cased Contractor
reinforced
concrete piling
E1 Underwater 0.45 3-6 As determined by
concrete Contractor

03316.1.4 Codes and Standards

Work performed under these specifications shall be in accordance with the following codes and
standards. Unless otherwise specified, the applicable governing edition and addenda to be used for all
references to codes or standards specified herein shall be interpreted to be the jurisdictionally approved
edition and addenda. If a code or standard is not jurisdictionally mandated, then the current edition and
addenda in effect at the date of this document shall apply. These references shall govern the work
except where they conflict with the Owner's specifications. In case of conflict, the latter shall govern to
the extent of such difference:

Table 03316-2 Codes and Standards

Work

In Accordance With

Mix design and qualification

ACI 301 and ACI 318
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Table 03316-2 Codes and Standards

Work In Accordance With

Concrete proportions ACI 318, Chapter 5

Batch plant and production facilities ASTM C94 and Concrete Plant Standards
of the Concrete Plant Manufacturers
Bureau

Ready-mix concrete ASTM C94

Making, curing, and storing concrete

cylinders ASTM C192

Water soluble chloride limits ACI 318, Chapter 4

03316.1.5 Materials
The following materials shall be used:

Table 03316-3 Materials

General
Component Material
Cement ASTM C150; type as determined by

Contractor based on the degree of
corrosiveness of the soil and groundwater
and its affect on the cement type

Supplementary Cementitious Materials
Fly ash ASTM C618, Class C or F

Loss on ignition Class C, 2 percent maximum (Class C not
permitted with Type Il or Type V cement);
Class F, 4 percent maximum

Fine aggregate ASTM C33; clean, natural sand

Coarse aggregate ASTM C33, Class Designation 4S (include
requirements of Appendix XI with
documentation)

Chemical admixtures

Water reducing ASTM C494, Type A
Retarding ASTM C494, Type B
Accelerating, noncorrosive,

nonchloride type ASTM C494, Type C
Water reducing, normal, mid-

range, and retarding ASTM C494, Type D

Water reducing, normal, mid-
range, accelerating, non-
corrosive, nonchloride type ASTM C494, Type E

Water reducing, high range
(extended slump life type) ASTM C494, Type F
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Table 03316-3 Materials

General

Component Material

Water reducing, high range and
retarding (extended slump life
type) ASTM C494, Type G

Air-entraining agent ASTM C260

03316.1.6 Not Used

03316.1.7 Test Requirements

The following testing to support the mix designs shall be conducted in accordance with the specified
source. This testing is to be considered part of the defined Scope of Work, and all associated costs are
the responsibility of the Contractor unless specifically identified as a Bid Option or Owner-conducted.
Tests identified as an option are to be priced separately. If identified as Owner-conducted, costs for the
initial test will be the responsibility of the Owner. However, the Contractor is responsible for all costs
associated with correcting deficiencies and retesting in the event of a test failure:

Table 03316-4 Test Requirements
Tests In Accordance With Conducted By
Water soluble chloride ion ASTM C1218 Contractor
testing
Total air content ASTM C231 and verified with Contractor

ASTM C138

Aggregate compliance ASTM C33 Contractor
Aggregate soundness ASTM C88 Contractor
Sand equivalent for fine ASTM D2419 Contractor
aggregate
Aggregate bulk specific ASTM C127 and C128 Contractor
gravity
Potential reactivity of ASTM C33, Appendix Xl Contractor
aggregates
Mortar bar method ASTM C227 Contractor
Chemical method ASTM C289 Contractor
Concrete cylinder ASTM C39 Contractor
compressive strength tests
at 7 and 28 days
Initial set ASTM C403 Contractor
Slump ASTM C143 Contractor
Air content ASTM C231 Contractor
Sulfate resistance ASTM C452 or ASTM C1012 Contractor
Total water soluble chloride | AASHTO Method T260 Contractor
ion content
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Table 03316-4 Test Requirements

Tests In Accordance With Conducted By
Concrete temperature ASTM C1064 Contractor
Aggregate sampling ASTM D75 Contractor
Aggregate sieve analysis ASTM C136 Contractor
(aggregate gradation)

Unit weight of concrete ASTM C138 Contractor

Table 03316-5 Test Requirements, Concrete Material Control

Concrete Material Control Testing

Intervals

Fine aggregate testing interval, tons 150
Coarse aggregate testing interval, tons 300
Sand equivalent, tons 150

03316.2 Products

03316.2.1 Work Included Under These Specifications

Concrete and miscellaneous materials and services shall be furnished complete as specified. Unless
otherwise specified, the Contractor shall coordinate concrete delivery. Concrete shall be delivered to
designated pour areas at the construction site. The point of delivery shall be at the discharge chute of the
trucks.

03316.2.2 Materials
Materials shall meet the specifications listed in Article 03316.1.5.

03316.2.2.1 Material Control Testing. The following tests and the test reports shall be performed
during the progress of the work. The testing frequency is specified in Article 03316.1.7.

03316.2.2.1.1 Aggregate gradation. Sampling and testing shall occur as specified in Article 03316.1.7
and at least every 6 months.

03316.2.2.1.2 Sand equivalent. The sand equivalent test shall be conducted each time the sand
gradation tests are conducted.

03316.2.2.1.3 Supplementary cementitious materials (fly ash). Certified copies of sub-supplier's
(source) test reports showing chemical composition and physical analysis for each shipment shall be
provided to the Owner. The certification shall confirm compliance with the specifications. The certificate
shall be signed by the mineral admixture sub-supplier.

03316.2.2.1.4 Cement. Certified copies of Contractor's (source) test reports showing chemical
composition and physical analysis shall be submitted for each shipment delivered. Certification shall
show that the cement complies with these specifications. The certificate shall be signed by both the
cement manufacturer and the Contractor.

03316.2.3 Limiting Requirements
Unless otherwise specified, each concrete mixture shall be designed and controlled, within the following
limits, to provide a dense, durable concrete suitable for the expected service conditions.
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Each concrete mixture shall be designed and concrete shall be controlled within the limits specified in
Article 03316.1.5.

03316.2.3.1 Cement Content Limits. The minimum quantity of portland cement or combined portland
cement and mineral admixture in the concrete shall be as specified below.

Maximum cement content, when Type | cement is used, shall not be more than 1.15 times the minimum
cement content specified. When a Type Il or Type V cement is used, the cement content shall not be
increased more than necessary to achieve the required compressive strength average (f'cr).

Table 03316-6 Minimum Cement Content
Water Retaining
Structures and Concrete Placed
Aggregate Size, | Normal Chemical Exposures, | Underwater,
inch Exposures, lblyd® | Iblyd®* Iblyd®
1-1/2 470 517 600
1 520 536 620
3/4 540 564 640
*Use these cement contents for concrete placed in regions with frequent freeze/thaw
cycles.

03316.2.3.2 Maximum Water-Cementitious Material Ratio. The maximum water-cement ratio shall be
determined on a cement mass basis. If fly ash is used, the combined mass of cement and pozzolan shall
be used to determine the water-cementitious materials ratio.

03316.2.3.3 Supplementary Cementitious Materials. When included in the concrete, supplementary
cementitious material shall be within the following percentages of the combined weight of cementitious
material:

Fly ash 15 to 20 percent

Class C fly ash shall not be used for concrete exposed to sulfates in service, unless sulfate resistance is
documented by testing. Testing shall be by ASTM C452, ASTM C1012, or other method acceptable to
the Owner.

03316.2.3.4 Aggregates. Fine aggregate shall be clean, natural sand. Artificial or manufactured sand
will not be acceptable. Coarse aggregate shall be crushed rock, washed gravel, or other inert granular
material.

Final gradation of the coarse aggregate shall conform to maximum nominal size grading requirements of
the referenced standards when one size of aggregate or a combination of two or more sizes is used.

When specified to be performed in Article 03316.1.7, sand equivalent for fine aggregate shall not be less
than 75 for an average of three samples tested.

The maximum coarse aggregate content consistent with workability and minimizing shrinkage shall be
used in the mixture.

03316.2.3.5 Ratio of Fine to Total Aggregates. The ratio of fine to total aggregates, based on solid
volumes (not weights), shall be as follows:
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Table 03316-7 Ratio of Fine to Total Aggregates
Coarse Aggregate Size from No. 4 Ratio
Sieve to Minimum Maximum
3/4 inch 0.35 0.50
1 inch 0.30 0.46
1-1/2 inches 0.25 0.42

03316.2.3.6 Slump. Concrete slump shall be kept as low as possible, consistent with proper handling
and thorough consolidation. When a superplasticizer is used, slump shall be at least 2 inches and shall
not exceed 3 inches before the addition of the superplasticizer.

If superplasticizer is to be dispensed at the ready-mix plant, the concrete mix design shall be based on
the maximum slump specified in Article 03316.1.3. If superplasticizer is to be dispensed at the site, the
slump shall not exceed the maximum specified slump before superplasticizer is added.

03316.2.3.7 Initial Set. The initial set shall be attained 5-1/2 hours +1 hour after the water and cement
are added to the aggregates for each concrete mixture. The quantity of retarding admixture shall be
adjusted to compensate for variations in temperature and job conditions.

03316.2.3.8 Total Air Content. The total volumetric air content of concrete after placement shall be
within +1.5 percent of the specified value. Air-entraining admixture may be omitted from concrete for
interior slabs to be trowel finished.

A plan for maintaining the specified air content during transit and placement shall be submitted to the
Owner before placement begins.

03316.2.3.9 Chemical Admixtures. Unless otherwise acceptable to the Owner, all chemical admixtures
shall be from one manufacturer and shall be compatible. Chemical admixtures that are compatible with
other admixtures and concrete materials shall not have an adverse effect on the required properties of the
concrete nor the specified limiting requirements. The chemical admixture content, batching method, and
time of introduction to the mixture shall comply with these specifications and with the manufacturer's
recommendations. The chemical admixture manufacturer shall provide qualified field services as
necessary, at no additional cost to the Owner.

Chemical admixtures used in the concrete shall minimize shrinkage and shall be as recommended in
writing by the chemical admixture manufacturer prior to conducting the laboratory trial concrete mixture
testing. No calcium chloride or admixture containing calcium chloride shall be used. Chemical
admixtures containing unrefined or raw lignosulfonic acids ("lignins") or their salts will not be acceptable.

Combinations of chemical admixtures which cause premature or local dehydration or post-compaction
settlement of the concrete surface shall not be used. If any such undesirable characteristics are
observed, the use of the mixture shall be discontinued and an alternate mix design used.

A water reducing chemical admixture shall be included in all structural concrete. When specified, a
superplasticizer shall also be used in concrete. At the option of the Contractor, a superplasticizer may be
used in all concrete. When a superplasticizer is used, the chemical admixture manufacturer shall
recommend to the Owner, in writing, the type of superplasticizer to be used with the required water
reducing admixture to achieve the specified initial set times. Superplasticizer may be dispensed into the
concrete at the plant or at the jobsite and shall be mixed in accordance with the admixture manufacturer's
recommendations. Each superplasticizer dose, when dispensed at the site, shall be easily verifiable and
recorded on the delivery ticket. The superplasticizer for each load shall be accurately proportioned into a
separate container prior to dispensing the admixture into the concrete. When truck mounted dispensers
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are used, the system shall not be flushed or cleaned with water until after the entire load of concrete has
been discharged. When redosing of superplasticizer at the site is permitted by the Owner, redosing shall
be done only once. Redosing procedures shall be as recommended by the chemical admixture
manufacturer.

When chemical admixtures are used in large dosage rates (10 oz or more per 100 Ib of cementitious
material), their water content shall be included in the total unit water content.

03316.2.3.10 Pumped Concrete. Coarse aggregate size for pumped concrete mixtures shall be limited
to a maximum of 1-1/2 inches.

The slump of concrete, with or without a superplasticizer, that is discharged into the pump may exceed
the specified maximum slump value by the amount of slump loss in the pumping system, up to a
maximum of 1 inch. The slump loss shall be determined by tests made at each end of the pumping
system.

03316.2.3.11 Special Requirements for Hot Weather. A water reducing retarder shall be included in
the concrete mix when the temperature of the concrete placed exceeds 75° F.

03316.2.3.12 Strength. Concrete shall achieve an average strength above the specified design strength
provided in Article 03316.1.3. Statistical data for 28 day strengths and the moving average of three 28
day strengths shall be maintained for each mix.

03316.3 Execution
03316.3.1 Proportioning

03316.3.1.1 Mix Design. A tentative concrete mixture shall be designed and tested in the laboratory for
each size and combined gradation of aggregates and for each mix specified for use on the work.

Concrete proportions shall be established based on field experience, laboratory trial mixtures, or both.
Established mixes with documented historical records meeting the specified requirements for the
concrete may be used for the work. The qualification records for these mixes shall be submitted for
acceptance prior to beginning the work. If these records are acceptable, additional mix design testing is
not required.

Mixtures shall be adjusted in the field as necessary, within the limits specified, to meet the requirements
of these specifications.

03316.3.1.2 Preliminary Review. Reports covering the source and quality of concrete materials and the
concrete proportions proposed for the work shall be submitted to the Owner for review before performing

the required trial mixture designs and before concrete work is started. Review of these reports will be for

general acceptability only, and continued compliance with all contract provisions will be required.

03316.3.1.2.1 Mix design. Design quantities and test results on each mix shall be accepted before
concrete work is started. The report on each tentative concrete mix and on the proposed concrete
mixture shall contain the information required in the Schedule of Submittals.

03316.3.1.3 Mix Design Testing. Unless specified otherwise, all tests and reports required for
preliminary review shall be made specifically for this project. All materials shall be tested in accordance
with the specified test methods, and reports for these tests shall be prepared specifically for this project.
If the source of any concrete materials is changed during the contract, the materials and the new mix
design shall be tested in accordance with the specified preliminary review requirements. Reports shall
then be submitted for review.
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The tests listed in Article 03316.1.7 shall be performed and reported for each mix class as required by the
referenced codes and standards, unless modified by the following requirements.

03316.3.1.3.1 Initial set. Initial set tests shall be made at ambient temperatures of 70° F and 90° F to
determine compliance with the specified time for initial set. The test at 70° F shall be made using
concrete containing the specified normal set/water reducing admixture and, when required, air-entraining
admixture. The test at 90° F shall be made using concrete containing the specified retarding/water
reducing admixture and, when required, air-entraining admixture.

03316.3.1.3.2 Trial batch with superplasticizer. A preliminary test on a trial batch shall be conducted
at the project site, using the proposed superplasticizer in the accepted mixture design to determine the
correct dosage. When superplasticizer is not included in the trial mixture, the trial batch tested at the site
shall be used to determine the compatibility of the superplasticizer with the other materials used in the
concrete, including the other admixtures.

03316.3.1.3.3 Alkali-aggregate reactivity. When specified, alkali-aggregate reactivity potential shall be
determined in accordance with Appendix XI of ASTM C33. Aggregates shall be tested in accordance with
ASTM C289 and C295 to determine potential reactivity. Aggregates which do not indicate a potential for
alkali reactivity or do not have reactive constituents may be used without further testing. Aggregates
which indicate a potential for alkali reactivity shall be further tested in accordance with ASTM C227 or
C1105, as appropriate, using a cement containing less than 0.6 percent alkalis. At the discretion of the
Owner, testing in addition to that indicated in Appendix Xl of ASTM C33 may be performed on potentially
reactive aggregates. Nonreactive aggregates shall be imported if, in the opinion of the Owner, local
aggregates exhibit unacceptable potential reactivity.

03316.3.1.3.4 Water soluble chloride. Maximum water soluble chloride ion concentrations in hardened
concrete at an age of 28 days shall not exceed the limits expressed as a percentage of mass of cement
as specified in the referenced code in Article 03316.1.4.

Test results shall be reported as the percentage of water soluble chloride ions in the concrete and as a
percentage of chloride ion relative to the mass of cement in the concrete.

Testing of the concrete components, except aggregates, for water soluble chloride ions shall be done
during material and mix qualification and at the discretion of the Contractor during the course of supply.
Copies of the reports on such tests shall be furnished to the Owner.

The hardened concrete and each gradation of aggregate used in the concrete shall be tested each time a
chloride ion test is conducted on a concrete mixture.

03316.3.2 Batching
Aggregates, mineral admixture, and cement shall be measured by weight. Aggregate weights shall be
adjusted for the moisture content.

Correct proportions of admixtures shall be dispensed automatically.

The amount of water required to produce the desired slump shall be batched automatically. Additional
water needed to maintain a uniform slump shall be added manually by the mixer operator. This additional
site-added water shall be limited to a volume that maintains the total mix water to within the volume
defined by the maximum specified water-cement ratio for that mix. Slump shall be kept uniform.
Aggregates shall float uniformly throughout the mass. The concrete shall flow sluggishly when vibrated.

03316.3.3 Mixing
Concrete shall be mixed until all ingredients are uniformly distributed throughout the batch. Mixers shall
not be loaded in excess of their rated capacities.



Schedule C

Specification POS-SPEC-000139
Sheet No. 03316-10

If the mixing water is added at the worksite, only the prescribed amount of mixing water required by the
mix design shall be placed in the mixing tank, unless the tank is equipped with a meter allowing the
amount of water added to each batch to be verified. If water content does not exceed limiting
requirements, water may be added to the concrete at the discharge point. Only one application of water
will be allowed. The water shall be incorporated into the mix by at least 30 revolutions of the truck mixer
at mixing speed.

If a high range water reducer (superplasticizer) is used, slump shall be controlled by the addition of
measured amounts of admixture instead of adding water.

03316.3.4 Delivery
Delivery tickets shall be prepared for each load of concrete. Tickets shall be presented to the Contractor
receiving the concrete to acknowledge receipt of the concrete. These signed delivery tickets shall be
distributed as follows:

Original to the Contractor and one copy to the Owner.
Delivery tickets shall indicate the following:

Serial number of ticket.

Truck number.

Mix class of concrete.

Quantity delivered (include weights of constituent materials).

Date and time of delivery.

Outdoor temperature in the shade.

Time when cement was combined with water or wet aggregates.

Design slump without superplasticizer.

Design slump after addition of with superplasticizer.

Numerical sequence of delivery.

Time of concrete discharge from the truck and time when the truck is released after
discharge.

Quantity and type of admixtures.

Site dispensed admixtures and volume dispensed.

Allowable water permitted after batch water added, and quantity of extra water added.
Percent moisture compensation for each type of aggregate.

Both "heated" or "cooled" concrete checkoffs.

Concrete temperature at batch plant.

Concrete shall be discharged within 90 minutes or before the drum has revolved 300 revolutions after the
introduction of the mixing water to the cement and aggregates, or the introduction of the cement to wet
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aggregates. In hot weather, or under conditions contributing to quick stiffening of the concrete, a shorter
time period may be required by the Owner. Concrete that does not meet this time requirement may be
rejected.

03316.3.4.1 Hot Weather Concrete. Concrete delivered in hot weather shall be in accordance with the
recommendations of the codes and standards specified. Hot weather concrete procedures shall include
cooling the mix water, aggregates, and cement; the addition of ice; and other processes to accomplish
the concrete work.

Concrete temperature at the time of placement shall not exceed 95° F. Loss of slump, flash set, and cold
joints are unacceptable.

At air temperatures of 90° F and above, special procedures shall be used to keep the concrete as cool as
possible during placement.

03316.3.4.2 Cold Weather Concrete. When the average of the highest and lowest temperature during
the period from midnight to midnight is expected to drop below 40° F for more than 3 successive days,
concrete shall be delivered to meet the following minimum temperature immediately after placement:

55° F for sections less than 12 inches in the least dimension.

50° F for sections 12 inches to 36 inches in the least dimension.
45° F for sections 36 inches to 72 inches in the least dimension.
40° F for sections greater than 72 inches in the least dimension.

03316.3.4.3 Mass Concrete. Concrete supplied for mass concrete sections shall be delivered so the
temperature of concrete when deposited does not exceed 70° F or is not less than 35° F, unless the
Contractor submits an alternative plan for acceptance by the Owner.

Concrete delivered in cold weather shall meet the requirements for cold weather placement.

03316.3.5 Evaluation and Acceptance of Concrete

Concrete will be evaluated for compliance with all requirements of the specifications. Concrete strength
will be only one of the criteria used for evaluation and acceptance of the concrete. The results of all tests
performed on the concrete and other data and information concerning the procedures for handling,
placing, and curing concrete will be used to evaluate the concrete for compliance with the specified
requirements.

03316.3.5.1 Compression Test Evaluation. Compressive strength test results will be evaluated for
compliance with the specified strength requirements and the specified requirements that relate to
durability.

A strength test shall be the average of the compressive strengths of at least two cylinders made from the
same concrete sample tested at 28 days.

03316.3.5.1.1 Strength. When required for compliance with the strength requirement, the strength level
of the concrete will be considered satisfactory when the averages of all sets of three consecutive strength
tests equal or exceed the specified compressive strength, f'c, and no individual strength test result falls
below the specified compressive strength by more than 500 psi.

03316.3.5.2 Not Used.
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03316.3.5.3 Substandard Concrete. Strength of delivered concrete shall meet the minimum
compressive strength specified. If a test cylinder indicates that the concrete strength is less than the
specified minimum, the concrete represented by the test shall be investigated at the Owner's option. The
investigation shall include sampling and testing of the concrete in place to verify the results of the cylinder
test. The Contractor shall cooperate with the Owner during sampling and testing and shall pay all
associated costs, including the replacement of concrete for the samples removed.
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SECTION 03611
GROUTING

03611.1 General

03611.1.1 Scope of Work
Scope of work shall include surface preparation, grout materials, placement, and curing of grout placed
under baseplates and soleplates for equipment and structures.

03611.1.2 Not Used

03611.1.3 Performance and Design Requirements
Unless otherwise specified below, performance and design requirements for the grouting are indicated in
Article 03611.1.5.

03611.1.4 Codes and Standards

Work performed under these specifications shall be done in accordance with the following codes and
standards. Unless otherwise specified, the applicable governing edition and addenda to be used for all
references to codes or standards specified herein shall be interpreted to be the jurisdictionally approved
edition and addenda. If a code or standard is not jurisdictionally mandated, then the current edition and
addenda in effect at the date of this document shall apply. These references shall govern the work
except where they conflict with the Owner's specifications. In case of conflict, the latter shall govern to
the extent of such difference:

Table 03611-1 Codes and Standards
Work In Accordance With

Grout mixing and placing Manufacturer's instructions

03611.1.5 Materials
The following materials shall be used:

Table 03611-2 Materials

General
Grouting Application
General purpose non-shrinking Structural columns, tank bases, stationary
cementitious grout equipment, and pumps and compressors up to
25 hp

Precision non-shrinking cementitious | Structural columns and equipment experiencing
grout light to moderate dynamic loads; equipment with
large baseplate area requiring long grout flow
distances; equipment requiring precision alignment

Epoxy grout Moderate nonacidic chemical exposures or
dynamic machinery such as pumps and motors,
when specified in Article 03611.1.3

Acid resistant grout Areas where acid exposure exists, such as acid
storage tanks, acid regeneration racks, battery
rooms, and acid containment areas

Prejob grout meeting Yes




Schedule C

Specification POS-SPEC-000139
Sheet No. 03611-2

Table 03611-3 Materials

Specific
Component Material
General purpose non-shrinking Grout shall meet ASTM C1107 and the following
cementitious grout additional requirements within the temperature

range of 50° F and 90° F:

Compressive strength shall be a minimum of
5,000 psi at 28 days.

Extended working times shall be 30 minutes
at a flowable consistency. Grout shall not
bleed at the manufacturer's maximum
recommended water content.

Precision non-shrinking cementitious | Unless specifically listed as an acceptable product
grout below, grout shall meet ASTM C1107 and the
following additional requirements within the
temperature range of 45° F and 90° F:

Compressive strength shall be a minimum of
5,000 psi at 28 days.

Extended working times shall be 60 minutes
at a flowable consistency. Grout shall not
bleed at the manufacturer's maximum
recommended water content.

Epoxy grout 100 percent solids, thermosetting epoxy resins and
inert fillers with minimum 7 day compressive
strength of 12,000 psi. Modulus of elasticity shall
be at least 3 x 10°.

Acid resistant grout Acid resistant grout shall be as specified under
Article 03611.1.6.

03611.1.6 Approved Manufacturers of Components

For the following components, the manufacturers are listed below provide examples of the quality of
product and field support services required by these specifications. If the Contractor wants to propose a
nonlisted manufacturer that is considered to provide an equivalent level of quality, this manufacturer must
be identified and supporting data provided. Acceptance of the manufacturer as a substitute is at the
discretion of the Owner:

Table 03611-4 Approved Manufacturers of Components

Component Manufacturer

General purpose non-shrinking Ameren Missouri Approved Suppliers
cementitious grout

Precision non-shrinking cementitious grout | Ameren Missouri Approved Suppliers

Epoxy grout Ameren Missouri Approved Suppliers
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Table 03611-4 Approved Manufacturers of Components

Component Manufacturer

Acid resistant grout Ameren Missouri Approved Suppliers

03611.1.7 Test Requirements

The following testing for cement grouts shall be conducted in accordance with the specified standards
listed in the following table. Strength shall meet the requirements of ASTM C1107. This testing is to be
considered part of the defined Scope of Work, and all associated costs are the responsibility of the
Contractor. Field testing of the grout shall be performed as follows.

03611.1.7.1 Field Flow Cone Testing. Field flow cone tests shall be performed as specified below to
establish the water content that will meet the fluid consistency performance for the grout. The maximum
and minimum water content shall be established to confirm the fluid consistency will meet the specified
grout strength. Grout cubes shall be made and tested from the same batch that the flow cone
measurements are taken at the upper and lower water content range being established for the placement.
Contractor may propose a method to establish the water content limits for the fluid consistency as a
substitute for the flow cone tests, if acceptable to the Owner. Adequate documentation shall be provided
to substantiate the reliability for this substitute procedure:
Flow cone testing shall be performed at the following frequency:
Prior to the first grouting operation as directed by the Owner.
Each new lot of grout material.

Compression testing shall be performed at the following frequency:

A minimum of one compression test for each individual placement
operation each grouting day, if less than 5 cubic feet.

One compression test for each additional 5 cubic feet or fraction thereof,
for each individual placement operation.

Table 03611-5 Test Requirements
Tests In Accordance With Conducted By
Field flow cone (20 to 30 seconds | ASTM C939 Contractor
reading)
Field compression test cubes ASTM C109 as modified | Contractor
(three 2 inch cubes) by ASTM C1107

03611.2 Products
The product shall be as specified in Article 03611.1.5.

03611.3 Execution

03611.3.1 Baseplate Grouting

Baseplates shall be grouted in place to obtain a uniform and solid bearing surface. Grouting methods
used shall provide complete, void free filling of all space beneath the baseplate. Alignment or level of
baseplates shall not be disturbed during grouting procedures.
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All anchor bolt sleeves shall have closed cell foam and excess water removed prior to grouting
operations.

03611.3.1.1 Pre-Job Grout Meeting. If specified in Article 03611.1.5, a pre-job grout meeting shall be
held with the grout manufacturer's representative to confirm mixing and placement procedures to ensure
proper grout performance for conditions expected at the jobsite. The Owner shall be invited to attend this
meeting.

Upon 72 hours' notice, the manufacturer shall make available, at a time and place designated by the
Owner, a well-trained manufacturer's representative for pre-installation and/or jobsite conferences. This
representative must be knowledgeable in the installation and use of his product as it relates to the project
at hand.

03611.3.2 Surface Preparation

Hardened concrete surfaces where grout is to be placed shall be mechanically prepared by chipping or
sandblasting to remove laitance, to expose sound surface mortar, and to provide a fractured aggregate
surface. Prepared surfaces shall be cleaned to remove oil, grease, curing compound, or other foreign
materials that prevent a proper bond between grout and concrete. Surface preparation for epoxy and
acid resistant grout shall be in accordance with the manufacturer's instructions. For cementitious grout,
the prepared surface shall be flooded with potable water for 8 to 24 hours prior to grout placement and
the surface shall be wet without standing water or puddles immediately prior to grout placement. If
compressed air is used to blow off excess water, the air compressor shall have an oil separator.

Prepared surfaces shall be in accordance with the grout manufacturer's recommendations.

03611.3.3 Alignment and Leveling

Baseplates shall be set in place over anchor bolts, properly aligned, and leveled using three-point control.
Leveling shall be accomplished using leveling screws with nuts above and below temporary lugs attached
to the base.

Steel wedges may be used for leveling in lieu of leveling screws. Precautions shall be taken to prevent
steel wedges from being dislodged during grout placement. Steel wedges shall be encapsulated by a
minimum of 2 inches of grout.

Wood blocking or wood wedges shall not be used.

Steel wedges used with cementitious non-shrinking grout may remain in place but must be completely
covered with the grout.

03611.3.4 Mixing
Grout shall be mixed as recommended by the grout manufacturer.

03611.3.5 Placement

Proper alignment and level shall be verified and accepted by the Owner before placing grout. Grout shall
be used immediately after mixing before stiffening occurs. The temperature of the grout at placement
shall not exceed the manufacturer's recommendations. Placement methods used shall provide grout
surfaces that are completely filled, without voids.

Low dams enclosing the base shall be used to contain flowable grout mixtures. Adequate space shall be
provided between the dam and base to permit pouring and manipulation of the grout. The top of the dam
shall be higher than the bottom of the base. The space below the base shall be completely filled. All air
and water pockets shall be eliminated to create a solid grout mass without voids.

03611.3.6 Cementitious Grout
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03611.3.6.1 Finishing. Grout shall remain undisturbed after placing until a stiff set is obtained. The
dam shall be removed, and the edges shall be finished by removing excess grout. The edges shall be
beveled at an angle of approximately 45 degrees. Exposed edges of the foundation and adjacent
surfaces shall be cleaned to remove all grout.

03611.3.6.2 Curing. When finishing is completed, wet curing shall be provided by applying liberal
amounts of potable water for a minimum of 24 hours unless required otherwise by the grout
manufacturer's instructions. Following wet curing, curing compound acceptable to the Owner may be
applied to all exposed surfaces as an alternative to continued wet curing. During wet curing, a covering
of wet rags and polyethylene sheets may be used to maintain the grout in a wet environment for the
period of time required by the manufacturer's standards. The grout shall not be allowed to freeze during
the curing period.

Special procedures shall be used to keep the grout cool when air temperatures of 90° F or higher are
encountered.

03611.3.7 Epoxy and Acid Resistant Grouts
Placing, finishing, and curing of epoxy and acid resistant grouts shall be in accordance with the
manufacturer's instructions.
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SECTION 05120
STRUCTURAL STEEL

05120.1 General
05120.1.1 Scope of Work

Work under these specifications shall include furnishing structural steel, erecting structural steel, and
providing miscellaneous materials and services complete as specified herein:

Scope of Supply:

Structural steel detailing and production of fabrication and erection.

Material procurement, fabrication, surface preparation, coating application, and
shipping in accordance with these specifications and the Contractor's design
drawings.

Scope of Erection:

Receipt, inspection, unloading, storage, and erection of materials furnished
under these specifications.

Preparation of galvanized slip-critical connection faying surfaces.

Supply and install touchup coatings.

05120.1.1.1 Miscellaneous Materials and Services. Miscellaneous materials and services not
otherwise specifically called for shall be furnished by the Contractor in accordance with the following:

All high strength bolts, nuts, and washers required for the materials furnished under these
specifications.

Holes in columns for safety cable, in accordance with OSHA.

All other component parts and connection materials required for a complete structural
framing system.

Grounding lug holes near base of all columns. The holes shall be suitable for two hole
grounding lugs.

All shims required at structural steel connections and column shim packs when required.

Tests and inspections required by the specifications.
05120.1.1.2 Miscellaneous Materials and Services for Erection. Miscellaneous materials and
services not otherwise specifically called for shall be furnished by the Contractor in accordance with the

following:

Supply and install safety cables in all areas left unprotected by permanent railings.
Safety cables shall be removed after the permanent railing systems are in place.

Supply all fit-up bolts, welding electrodes, welding, and other fasteners that are
necessary for the completion of the work.

Supply and install all post-installed mechanical expansion type concrete anchors
necessary for the completion of the work. The manufacturer's installation instructions
shall be strictly followed.
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Supply, install and remove all temporary bracing, rigging, attachments, and supports.
Survey and lay out the work from the designated control points.

Provide detailed erection procedures for any lift over 50 tons to the Owner for approval
15 calendar days prior to the lift.

Grout and grouting (refer to Section 03611).

Set, shim, level and grout all baseplates and shear posts.

Tests and inspections required by the specifications.
05120.1.2 Not Used

05120.1.3 Codes and Standards

Work performed under these specifications shall be done in accordance with the following codes and
standards. Unless otherwise specified, the applicable governing edition and addenda to be used for all
references to codes or standards specified herein shall be interpreted to be the jurisdictionally approved
edition and addenda. If a code or standard is not jurisdictionally mandated, then the current edition and
addenda in effect at the date of this document shall apply. These references shall govern the work
except where they conflict with the Owner's specifications. In case of conflict, the latter shall govern to
the extent of such difference:

Table 05120-1 Codes and Standards

Work In Accordance With

Structural steel AISC Steel Construction Manual,
Thirteenth Edition

Structural steel AISC Code of Standard Practice for Steel

Buildings and Bridges, AISC 303-05,
March 18, 2005. Articles 1.7.1, 1.7.2, 3.6,
44,45,651,6.74,71,7.2,76,7.7,
7.13.3,7.16,7.17,8.4,8.5.4,9.3,9.4, 9.5,
9.6, and 10.4.2 of the above referenced
code shall not apply, nor shall any other
requirement of this code which conflicts
with the requirements of these
specifications and documents.

Structural steel AISC Specification for Structural Steel
Buildings, AISC 360-05, March 9, 2005,
with Commentary and Supplements. AISC
Seismic Provisions for Structural Steel
Buildings, 341-05, March 9, 2005, with
Commentary and Supplements

Structural steel AISC Certification Standard for Steel
Building Structures (STD)
Structural steel OSHA Standards — 29 CFR Part 1926

Subpart R, Steel Erection
Structural steel ASTM A6/A6M
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Table 05120-1 Codes and Standards

Work

In Accordance With

Crane rail installation

CMAA Specifications for Top Running
Bridge & Gantry Type Multiple Girder
Electric Overhead Traveling Cranes — No.
70

Bolting

Research Council on Structural
Connections Specification for Structural
Joints Using ASTM A325 or A490 Bolts,
June 30, 2004

Welding

ANSI/AWS D1.1 Structural Welding Code -
Steel

Coatings

SSPC Paint Application Specification
No. 1, "Shop, Field and Maintenance
Painting"

05120.1.4 Materials
The following materials shall be used:

Table 05120-2 Materials

Component

Material

Structural steel shapes and plates

ASTM A36/A36M or
ASTM A572/A572M, Grade 50 or
ASTM A992/A992M

Structural steel baseplates and plate
over 4 inches thick

ASTM A36/A36M or
ASTM A588/A588M, Grade 42

Structural steel shim plates and fill plates

Material to match parent steel material

Structural tubes

ASTM A500, Grade B

Steel pipes ASTM A53, Type E or S, Grade B
Crane rails

Rails ASCE

Rail splices Bolted

Rail attachments

Patented rail clips

High strength bolts, nuts, and washers

ASTM A325, Type 1 bolts

7/8 inch diameter

Direct tension indicators

ASTM F959, compatible with bolts

Flat and beveled hardened
washers (where required)

ASTM F436, compatible with bolts

Heavy hex nuts

ASTM A563, compatible with bolts

Welding electrodes

Low hydrogen types, with a minimum
tensile strength = 70,000
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Table 05120-2 Materials

Component Material
Ladders ASTM A36/A36M
Post-installed mechanical anchors Federal Specification A-A-1923A, Type 4;

ACI 318, Appendix D; IBC compliant; and
tested to ICC AC-193 with corresponding
ICC ESR report

Hilti Kwik-Bolt TZ Expansion Anchor (ICC
ESR-1917 report) or Hilti HDA Undercut
Anchor (ICC ESR-1546 report)

Post-installed adhesive anchors IBC compliant and tested to ICC AC-308
with corresponding ICC ESR report

Adhesives:

Hilti HIT RE 500-SD (ICC ESR-
2322 report)

Anchors:

Hilti HAS Standard Rods (A36)
Hilti HAS Super Rods (A193 B7)
Hilti HIT-TZ Rods

Open web steel joists As specified in the "Catalog of Standard
Specifications and Load Tables for Steel
Joists and Joist Girders" of the Steel Joist
Institute

05120.1.5 Additional Requirements
Additional requirements for the materials and coatings to be furnished under this section of these
specifications are indicated herein:

Table 05120-3 Additional Requirements

Connection Requirements Shop welded, field bolted

Bolting Requirements

Slip-critical connection scope All connections with oversized or long-
slotted holes in one or more plies

Pre-tensioned connection scope | All structural connections not required to be
slip-critical; threads included in the shear

plane
Snug-tightened connection Connections to nonstructural steel
scope components
Slip-critical connections, contact
surface class Class B
Control of bolt tension DTls or Twist-off bolts

Coating Requirements
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Table 05120-3 Additional Requirements

Structural steel shapes, plates,
tubes and pipes - Exterior
location

Hot-dip galvanized. Optionally ductwork
support steel may be painted in accordance
with Section 09900.

Ladders - Exterior location

Hot-dip galvanized

Structural steel shapes, plates,
tubes and pipes - Interior
location

In accordance with Section 09900

Ladders - Interior location

In accordance with Section 00900

Crane rails

None

High strength bolts, nuts, and

Mechanically galvanized in accordance

washers with ASTM B695 Class 50 (A325 and
F1852 only). All connection components
shall receive the same coating. When bolts

are galvanized, washers and nuts shall be
mechanically galvanized.

Additional Coating Requirements

Touchup painting shall be in accordance
with Section 09900 and the material
supplier's recommendations.

Shop or Field touchup

05120.1.6 Approved Manufacturers of Components

For the following components, the manufacturers listed below provide examples of the quality of
workmanship required by these specifications. If the Contractor wants to propose a nonlisted
manufacturer that is considered to provide an equivalent level of quality, this manufacturer must be
identified and supporting testimony provided. Acceptance of the manufacturer as a substitute is at the
discretion of the Owner:

Table 05120-4 Approved Manufacturers of Components

Component Manufacturer

High strength bolts Approved US supplier

Refer to "Supplemental General
Conditions, Appendix C - Ameren Missouri
Approved Suppliers"

Patented rail clips

Refer to "Appendix C - Ameren Missouri
Approved Suppliers"

DTls, DTlIs using a silicon gel marker to
indicate full-tension are not acceptable

05120.1.7 Test Requirements

The following testing shall be conducted in accordance with the specified source. This testing is to be
considered part of the defined Scope of Work, and all associated costs are the responsibility of the
Contractor unless specifically identified as a Bid Option or Owner-conducted. Tests identified as an
option are to be priced separately. If identified as Owner-conducted, costs for the initial test will be the
responsibility of the Owner. However, the Contractor is responsible for all costs associated with
correcting deficiencies and retesting in the event of a test failure:
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Table 05120-5 Test Requirements
Tests In Accordance With Conducted By
Nondestructive Testing Contractor
of Welds
Testing of High Strength | ASTM A325, ASTM A490, Manufacturer
Bolts by Bolt and ASTM F1852,
Manufacturer, Production Lot Method
ASTM A325, A490, and
F1852
Testing of DTls ASTM F959, Article 10.2, Manufacturer
Production Lot Method

05120.2 Products

05120.2.1 Drawing Requirements
Contractor produced drawings shall be in accordance with the following requirements:

Each drawing submitted shall indicate the name of the project, the unit designation, the
contract title, the contract number, the name of the building structure, and the
Contractor's name. In addition, the Owner's identification number will be affixed by the
Owner to each Contractor's initially submitted shop drawing. This number shall be
maintained on all subsequent submittals of the drawings in the identical format and
location as originally indicated by the Owner. Submittals shall be in accordance with
Appendix J and Section 1A, 5.0.

Erection drawings shall be submitted with, or prior to, the submittal of the corresponding
detail drawings.

A field bolt list indicating the number and length of each bolt shall be submitted.

Details of the proposed typical beam connections shall be submitted with the first
package of drawings.

Erection drawings shall include baseplate setting plans.

Each detail drawing shall include a Bill of Material. The total weight, area, or length of
material on each sheet shall be listed on every detail drawing.

Each detail drawing shall indicate the mark number of each fabricated piece as assigned
by the Contractor and list any material identification numbers assigned by the Owner.

Detail drawings shall indicate the top elevation of all horizontal members.

05120.2.2 Materials
Materials shall be new and unused and shall conform to the following.

05120.2.2.1 Steel Certification. Signed chemical-composition and mechanical-property mill
certifications shall be obtained for all steel purchased under this specification. If requested, a copy of the
mill certifications shall be provided to the Owner.

05120.2.2.2 Bolt Inspection - Manufacturer. High strength bolts shall be tested by the manufacturer
prior to shipment in accordance with the Production Lot Method. If requested, a copy of the inspection
test reports shall be forwarded to the Owner.
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The Owner reserves the right to independently test the bolt materials. Should the bolt materials be found
to be defective, they shall be replaced at the Contractor's expense.

05120.2.2.3 DTIs - Manufacturer. DTls shall be inspection tested by the manufacturer prior to shipment
in accordance with the Production Lot Method described in ASTM F959, Article 10.2. If requested, a copy
of the inspection test reports shall be forwarded to the Owner.

The Owner reserves the right to independently test the DTls. Should the DTls be found to be defective,
they shall be replaced at the Contractor's expense.

05120.2.3 Structural Steel Fabrication

05120.2.3.1 Tolerances and Fabrication. Structural steel shall be fabricated to the dimensions,
arrangements, sizes and weights, or thicknesses indicated on the drawings or required by these
specifications.

Structural steel shall be fabricated to tolerances that will permit field erection within AISC tolerances,
except that the displacement of any column center line from the established column line shall not be more
than 1 inch at any point in the total height of the column.

Girts and other members, to which wall panels will be attached, shall be fabricated to allow the faces of
these members to be field aligned in true vertical planes within 1/8 inch tolerance. Connection holes of
girts shall be slotted to allow adjustment between girts and their supports.

Crane runway girders shall be fabricated with the following tolerances. Sweep shall not exceed 1/4 inch
in a 50 foot girder length. Camber shall not vary from the camber given on the drawings by plus or minus
1/4 inch in a 50 foot girder length. Squareness shall be maintained within 18 inches of each girder end
such that the flanges in this zone shall be free of curvature and normal to the girder web. Crane runway
girders and their supports shall be furnished with shim packs that will allow the girder and crane rail
assembly to be installed within the specified erection tolerances.

Cuts, copes, and holes shall be clean cut without torn, ragged edges or burrs.

Unnecessary bolt holes in structural steel materials less than 1-1/2 inches in thickness shall be filled with
weld metal and ground smooth. These repairs shall be made before preparing the member for shop
painting or galvanizing. Unnecessary bolt holes in structural steel material 1-1/2 inches or greater in
thickness shall be plugged with high strength bolts.

The radius of beam copes and weld access holes shall be provided free of notches and shall be in
accordance with AWS D1.1. Repair of notches shall be in accordance with AWS D1.1.

The locations and details of all welded splices in structural members or components shall be acceptable
to the Owner. Unauthorized splices are not allowed. Splices will not be permitted in areas of high stress.
The Owner's acceptance of splice locations shall be obtained before fabrication.

Holes and other provisions for field connections shall fit when the units are assembled in the field. Where
required by the Contractor's design drawings or by the necessity of proper identification and fitting of field
connections, the connections shall be matchmarked.

05120.2.3.2 Bearing Surfaces. Contact surfaces at column splices and other compression joints
requiring contact bearing shall have the bearing surfaces prepared to a common plane by milling, sawing,
or other acceptable means.

Bearing surfaces of column connections at baseplates and column splices shall be square and in full
contact with each other. Gaps not exceeding 1/16 inch in a contact joint will be acceptable, provided the
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vertical tolerances of these specifications are met and 70 percent of the joint is in full contact. Out-of-
square column connections exceeding these limits shall be corrected by the Contractor at no expense to
the Owner.

05120.2.3.3 Splice-Fill Plates. Fill plates shall be detailed and provided for all gaps of 1/16 inch and
greater in column splices and vertical bracing connections. Where fill plates are required to correct for
variations in depth of the spliced columns and vertical bracing, sufficient plates shall be provided to allow
for rolling tolerances, etc.

Erection holes shall be provided in the web or splice plate of each column section.

05120.2.3.4 Column Baseplates. Baseplates shall be cut to the proper size. The baseplate top shall
be pressed or milled at the bearing surface to provide full bearing to the column.

Each loose baseplate shall be provided with shim packs.

05120.2.3.5 Monorails and Crane Runways. Steel beams used as monorails shall be straight and
level. The upper surface of the lower flange of each beam shall be smooth and free of projections. Top
surfaces of the lower flange at joints shall be close fitting. Stops made from angles shall be bolted to the
beam at each end of the monorail to limit travel of the hoist trolley.

Crane runway girders shall be fabricated to the tolerances specified herein. Crane rails shall be
fabricated with tight joints at the rail splices. Rail ends shall be finished by milling or grinding to ensure
tight fit-up. Crane rail accessories shall be provided for tight fit installation and shall include splice plates,
bolts, nuts, rail clips, and end stops.

05120.2.4 Bolted Connections

Bolt holes shall be standard size, nominally 1/16 inch larger than the nominal bolt diameter unless noted
otherwise. Bolt holes in clip angle connections shall be short slotted perpendicular to the length of the
angle unless otherwise noted. Holes in gusset plates shall be oversized unless otherwise noted. In the
event oversized holes are used in an outer ply, hardened washers shall be installed over the oversized
hole. Where long-slotted holes are used in an outer ply, plate washers shall be provided and installed
over the long-slotted hole.

Contact surfaces of slip-critical connections coated with organic or inorganic zinc are acceptable provided
that the requirements for the specified AISC surface condition (Class B) are met.

All bolts shall be furnished with lubricated nuts. Hardened washers (flat and beveled) shall be furnished
in accordance with the recommendations on the Research Council's Specification for Structural Joints.

The Contractor shall furnish a 2 percent overage of each size and length of field bolt, plus an additional
five bolts of each size and length.

05120.2.5 Welding
Welding of structural steel shall be in accordance with the requirements in Q100, Q121, Q130, and
Appendix W.

All welds shall receive 100 percent visual inspection. Butt joint splices, complete penetration T-joints,
plate girder welds, and built-up column welds shall be tested as Q100, Q121, Q130, and Appendix W.

A welding sequence and distortion control program shall be prepared by the Contractor and submitted to
the Owner in accordance with AWS D1.1 for welded sections exceeding 2-1/2 inches in thickness and for
complex built-up sections.
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05120.2.6 Coatings
Coatings shall be in accordance with Section 09900. Shop paint shall not be applied within 3 inches of
any field welded connection.

When galvanizing is specified for structural steel members, all connection components shall be
galvanized.

05120.3 Execution

05120.3.1 General
Structural steel materials shall be erected in a safe and workmanlike manner. Erection shall be in
accordance with the requirements of OSHA Standard 29 CFR Part 1926, Subpart R, Steel Erection.

The Contractor shall store the structural steel materials in a manner that will prevent the materials from
being damaged or subject to deterioration prior to erection. Steel materials shall not be stored in direct
contact with the earth. Care shall be exercised to prevent damage of the steel coatings, and to prevent
ponding of water that could damage the surfaces of galvanized materials.

05120.3.2 Steel Erection
All materials erected under this specification shall be erected in accordance with the specified standards,
the erection drawings, and these specifications.

Shop and field beam connections shall correspond to the typical beam connection details included herein,
unless special connections are indicated on the Contractor's design drawings. Where special
connections are required, they shall conform to details indicated on the Contractor's design drawings.

When a Class A/C hand brushed galvanized surface condition is specified, the faying surfaces of the slip-
critical connections shall be roughened by means of hand wire brushing. Power wire brushing shall not
be permitted.

Full pre-tensioning of high strength bolts shall be required at all slip-critical and pre-tensioned
connections, and where noted on the Contractor's design drawings.

Fastener components shall be protected from dirt and moisture in closed containers at the site of
installation. Only as many fastener components as are anticipated to be installed during the work shift
shall be taken from protected storage. Fasteners components that are not incorporated into the work
shall be returned to weather protected storage at the end of the shift.

The length of high strength bolts installed in field connections will be determined in accordance with the
Research Council's Specification for Structural Joints. The Contractor shall exercise care in following the
field bolt list so as to eliminate the need for additional "long" bolts. Additional "long" bolts shall be
provided only at the Contractor's expense.

Baseplates shall be carefully leveled and aligned before they are grouted. The elevation of the top of the
baseplates shall be within 1/16 inch of the design elevation. The differential elevation of the milled
surface high and low extremes shall not exceed 1/32 inch. Grouting shall be performed as specified
under Section 03611. Shim packs shall either be removed from beneath the baseplates after they have
been grouted and the resulting void filled with grout, or the shim packs may be left in place. If leftin
place, the minimum grout cover measured between the edge of the baseplate and the nearest shim shall
be 1-1/2 inches.

After steel erection, all lifting lugs used for erection purposes shall be removed and the area around the
lug ground smooth and flush with the adjacent area.

Open holes due to mismatched connections shall be filled with machine bolts and nuts or by welding.
Welding shall be ground smooth.
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05120.3.2.1 Tolerances. Except as otherwise specified, erection tolerances shall be as specified in the
codes and standards referenced in Article 05120.1.3, except that the displacement of any column center
line from the established column line shall not be more than 1 inch at any point in the total height of the
column.

Gaps of 1/16 inch or greater in contact surfaces between member and splice plate for column splices and
vertical bracing connections shall require fill plates.

Girts and other members attaching to rigid wall panels shall be erected within tolerances that will permit
faces of such members to be field aligned by the Contractor in true vertical planes within 1/8 inch
tolerance. Connection holes of girts will be slotted to provide proper adjustment between girts and their
supports. The girt alignment shall be acceptable to the metal wall panel erector.

After final girt adjustments, the girts shall be securely bolted with high strength bolts. Where indicated on
the Contractor's design drawings, temporary bolts shall be removed and girts shall be welded in place.

Crane runway girders shall be erected to a tolerance that will allow the crane rails to meet the erection
tolerances specified herein. Crane rails shall be centered on the center line of the runway girder and
erected to the tolerances specified herein. The maximum eccentricity of the center of rail to center line of
girder shall be three-quarters of the girder web thickness.

05120.3.2.2 Bolting. The condition of the contact surfaces of each slip-critical type connection shall be
in accordance with the slip-critical connection class requirements specified in the technical requirements.
Prior to erecting the steel, the contact surfaces shall be inspected for compliance with the requirements
given in the referenced edition of the Research Council's Specification for Structural Joints.

Contact surfaces at bearing type field connections may be painted or galvanized, but shall be free of
foreign substances.

Connections requiring bolts of higher strength than ASTM A325 shall be examined after assembly to
verify that the proper strength bolts have been installed.

Tightening of bolts shall be controlled using the method indicated in Article 05120.1.5. The work shall be
done by competent and experienced bolting crews.

Bolted connections shall be drifted to proper position and the holes inspected to ensure that bolt threads
will not be damaged by forcing the bolts in place. Connections shall be tightly drawn together using not
less than 25 percent of the total number of bolts in the completed joints, but never less than two bolts.
Bolts for initial tightening shall be distributed uniformly about the joint. Either fit-up bolts or high strength
bolts may be used for this purpose.

Ungalvanized ASTM A325 bolts that have been tightened no more than one-third turn beyond "snug-tight"
may be loosened and retightened. Ungalvanized ASTM A325 bolts tightened more than one-third turn
beyond "snug-tight" shall not be reused without inspection by the Owner. ASTM A490 bolts and
galvanized ASTM A325 bolts which have been tightened beyond "snug-tight" shall not be reused.
Retightening previously tightened bolts that may have been loosened by the tightening of adjacent bolts is
not considered a reuse.

Smooth beveled washers shall be used when the bearing faces of the bolted parts have a slope of
1 to 20 or greater with respect to a plane normal to the bolt axis.

All bolts and nuts shall be lubricated prior to installation to assure that proper tension can be obtained.

05120.3.2.2.1 Bolting pre-installation verification. Fastener assemblies of each combination of
diameter, length, grade and lot to be used in pre-tensioned connections shall be tested with a tension
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calibrator at the jobsite prior to commencing bolt installation on the work. Pre-installation verification shall
be in accordance with the Research Council's Specification for Structural Joints.

05120.3.2.2.2 DTIs. When using DTls, tightening shall be done in accordance with the manufacturer's
written instructions, the Research Council's Specification for Structural Joints, and the following.

Special care shall be taken to ensure that each DTl is of the correct capacity and grade for its intended
use.

Any ASTM A325 or A490 bolt that has been tightened sufficiently to deform the DTI shall not be loosened
and retightened.

Inspection of the installed DTI shall be in accordance with the manufacturer's written instructions.

Bolts found to be undertensioned shall be tightened to the correct tension by the Contractor. DTlIs shall
be inspected after the connection in snug-tight, but before pre-tensioning and inspected again after pre-
tensioning. Inspections shall use the appropriate feeler gauge recommended by the manufacturer.

05120.3.2.2.3 Twist-off bolts. When using twist-off bolts, tightening shall be done in accordance with
the manufacturer's written instructions, the Research Council's Specification for Structural Joints, and the
following.

Special care shall be taken to store the bolting components properly. Twist-off bolts shall not be
relubricated, except by the bolt manufacturer.

Joints assembled with twist-off bolts shall first be snug-tightened. Compacting the joint to the snug-tight
condition shall progress systematically from the most rigid part of the joint. If the splined end of a bolt is
severed during snug-tightening of the connection, then the bolt shall be replaced. Once the connection

has been compacted to a snug-tight condition, the bolts shall be pre-tensioned using tools and methods
recommended by the manufacturer and progressing systematically from the most rigid part of the joint in
a manner that will minimize relaxation of previously pre-tensioned bolts.

05120.3.3 Welding
Welding of structural steel shall be in accordance with the requirements in Q100, Q121, Q130, and
Appendix W.

All welds shall receive 100 percent visual inspection. Butt joint splices, complete penetration T-joints,
plate girder welds, and built-up column welds shall be tested as Q100, Q121, Q130, and Appendix W.

All welding of stair stringer miters, closure plates, extension pieces, and similar welding applications shall
be continuous welds and shall be ground smooth.

05120.3.4 Touchup Painting

The Contractor shall inspect fabricator applied paint films prior to the erection of the materials. Damaged
or inadequate paint films of shop primed structural steel materials, all accessible surfaces of field welds,
unpainted surfaces at slip-critical connections, ungalvanized field connection bolts, and damaged
galvanized surfaces shall be cleaned and touchup painted.

Touchup paint for shop primed materials, all accessible surfaces of field welds, ungalvanized bolts, and
damaged galvanized surfaces shall be as specified in Section 09900 and the material supplier’s
recommendations.
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SECTION 05500
MISCELLANEOUS METALS

05500.1 General

05500.1.1 Scope of Work
Work under these specifications shall include furnishing and erecting miscellaneous metals and services

complete as specified herein:

05500.1.1.1 Miscellaneous Materials and Services for Procurement. Miscellaneous materials and
services not otherwise specifically called for shall be furnished by the Contractor in accordance with the
following:

Tests and inspections required by the specifications.

05500.1.1.2 Miscellaneous Materials and Services for Erection. Miscellaneous materials and
services not otherwise specifically called for shall be furnished by the Subcontractor in accordance with
the following:

Supply all fit-up bolts, welding electrodes, welding, and other fasteners that are
necessary for the completion of the work.

Survey and lay out the work from the designated control points.

Test and inspect as required by the specifications.

Provide document submittals as specified in Appendix J and Section 1A, 5.0
05500.1.2 Not Used

05500.1.3 Codes and Standards

Work performed under these specifications shall be done in accordance with the following codes and
standards. Unless otherwise specified, the applicable governing edition and addenda to be used for all
references to codes or standards specified herein shall be interpreted to be the jurisdictionally approved
edition and addenda. If a code or standard is not jurisdictionally mandated, then the current edition and
addenda in effect at the date of this document shall apply. These references shall govern the work
except where they conflict with the Owner's specifications. In case of conflict, the latter shall govern to
the extent of such difference:

Table 05500-1 Codes and Standards
Work In Accordance With

Structural steel AISC Steel Construction Manual,
Thirteenth Edition

Structural steel AISC Code of Standard Practice for Steel
Buildings and Bridges, AISC 303-05,
March 18, 2005. Articles 1.7.1, 1.7.2, 3.6,
44,45,65.1,6.7.4,7.1,7.2,76,7.7,
7.13.3,7.16,7.17, 8.4, 8.5.4, 9.3, 9.4, 9.5,
9.6, and 10.4.2 of the above referenced
code shall not apply, nor shall any other
requirement of this code which conflicts
with the requirements of these
specifications and documents.
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Table 05500-1 Codes and Standards

Work In Accordance With

Structural steel AISC Specification for Structural Steel
Buildings, AISC 360-05, March 9, 2005,
with Commentary and Supplements. AISC
Seismic Provisions for Structural Steel
Buildings, 341-05, March 9, 2005, with
Commentary and Supplements.

Structural steel AISC Quiality Certification Program for
Structural Steel Fabricators

Structural steel ASTM A6/A6M

Bar grating ANSI/NAAMM MBG 531

Heavy-duty bar grating ANSI/NAAMM MBG 532

Checkered steel floor plate ASTM A786/A786M

Steel for banding of panel ends and ASTM A36/A36M, ASTM A1011/A1011M,

kickplates or acceptable equal

Welding ANSI/AWS D1.1 Structural Welding
Code — Steel

Coatings SSPC Paint Application Specification
No. 1, "Shop, Field and Maintenance
Painting"

05500.1.4 Materials
The following materials shall be used:

Table 05500-2 Materials

Component Material
Structural steel shapes and plates ASTM A36/A36M,;
ASTM A992/A992M; ASTM A572/A572M,
Grade 50
Structural steel shim plates and fill plates | Material to match parent steel material
Structural tubes ASTM A500, Grade B
Steel pipes ASTM A53, Type E or S, Grade B
High strength bolts, nuts, and washers
ASTM A325, Type 1 bolts 7/8 inch diameter
Direct tension indicators ASTM F959, compatible with bolts
Flat and beveled hardened ASTM F436, compatible with bolts
washers (where required)
Heavy hex nuts ASTM A563, compatible with bolts
Welding electrodes Low hydrogen types, with a minimum

tensile strength = 70,000 psi
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Table 05500-2 Materials

Component

Material

Anchor rods (anchor bolts)

ASTM F1554 Grades 36 with nuts
conforming to ASTM A563, Grade A heavy
hexagon

Anchor rod sleeves

ASTM A53 standard weight pipe or
ASTM A36 plate or plastic sleeves

Post-installed mechanical anchors

Federal Specification A-A-1923A, Type 4;
ACI 318, Appendix D; IBC compliant; and
tested to ICC AC-193 with corresponding
ICC ESR report.

Hilti Kwik-Bolt TZ Expansion Anchor (ICC
ESR-1917 report) or Hilti HDA Undercut
Anchor (ICC ESR-1546 report)

Post-installed adhesive anchors

IBC compliant and tested to ICC AC-308
with corresponding ICC ESR report.

Adhesives:

Hilti HIT RE 500-SD (ICC ESR-
2322 report) or

Hilti HIT HY 150 (ICC ESR-3013
report)

Anchors:
Hilti HAS Standard Rods (A36)
Hilti HAS Super Rods (A193 B7)
Hilti HIT-TZ Rods

Threaded inserts for concrete

Hilti HIS and HIS-R Internally Threaded
Inserts with HIT RE 500-SD Adhesive

Continuous inserts for concrete

Unistrut P3200 Series, hot-dip galvanized
with P3712P inserts installed to prevent
concrete seepage

Lifting lugs for concrete

Dayton/Richmond Utility Anchor Lifting
System. Lugs designed for safe working
loads

Pulling-in irons

Condux International 12-inch with retaining
plate and cross bar, galvanized

Iron castings for manhole/catch basin
access and inlets

ASTM A48 Class 35 or better

Manhole steps

M. A. Industries steel reinforced copolymer
polypropylene steps

Floor doors, vault hatches

Bilco or acceptable equal

Heavy-duty rectangular bar grating

Mark

As indicated on the Contractor's design
drawings

Banding of panel ends

Required, size thickness and depth to
match bearing bars
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Table 05500-2 Materials
Component Material
Kickplate 4 inches above top of grating by 1/4 inch
thick
Fasteners Saddle clips with Nelson, Erico, KSM studs
or Hilti grating disk system or G-Clips
Checkered steel floor plates ASTM A786/A786M, 1/4

05500.1.5 Additional Requirements
Additional requirements for the materials and coatings to be furnished under this section of these
specifications are indicated herein:

Table 05500-3 Additional Requirements

Component Material

Connection Requirements Shop welded, field bolted

Bolting Requirements

Slip-critical connection scope All connections with oversized or long-
slotted holes in one or more plies

Pretensioned connection scope | All structural connections not required to be
slip-critical, threads included in the shear

plane

Snug-tightened connection Connections to non-structural steel

scope components

Slip-critical connections, contact

surface class Class B

Control of bolt tension Direct tension indicators (DTIs) or Twist-off
bolts

Coating Requirements

Embedded structural steel

shapes and plates, threaded

inserts, continuous inserts Hot-dip galvanized

Anchor rods Hot-dip galvanized, nuts uncoated

Bollards Hot-dip galvanized with safety yellow

plastic sleeves

Structural steel shapes, plates, Hot-dip galvanized.
tubes and pipes - Exterior
location

Structural steel shapes, plates,
tubes and pipes - Interior

location In accordance with Section 09900
Floor doors, vault hatches Manufacturer's standard coating
Iron castings None

Post-installed anchors Galvanized
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Table 05500-3 Additional Requirements

Component Material
High strength bolts, nuts, and Mechanically galvanized in accordance
washers with ASTM B695 Class 50 (A325 and

F1852 only) All connection components
shall receive the same coating. When bolts
are galvanized, washers and nuts shall be

mechanically galvanized.

Heavy-duty rectangular bar Manufacturer's standard or hot-dip
grating galvanized
Checkered steel floor plates Hot-dip galvanized

05500.1.6 Approved Manufacturers of Components

For the following components, the manufacturers identified in Article 05500.1.4 or listed below provide
examples of the quality of workmanship required by these specifications. If the Contractor wants to
propose a nonlisted manufacturer that is considered to provide an equivalent level of quality, this
manufacturer must be identified and supporting testimony provided. Acceptance of the manufacturer as a
substitute is at the discretion of the Owner:

Table 05500-4 Approved Manufacturers of Components

Component Manufacturer

High strength bolts Approved US supplier

Direct tension indicators (DTIs), using a Ameren Missouri Approved Suppliers
silicon gel marker to indicate full-tension,
are not acceptable

Plastic anchor rod sleeves Ameren Missouri Approved Suppliers
Rectangular metal bar grating and stair

treads and heavy-duty bar grating Ameren Missouri Approved Suppliers
Checkered steel floor plate Ameren Missouri Approved Suppliers
Iron castings Ameren Missouri Approved Suppliers

05500.1.7 Test Requirements

The following testing shall be conducted in accordance with the specified source. This testing is to be
considered part of the defined Scope of Work, and all associated costs are the responsibility of the
Contractor unless specifically identified as a Bid Option or Owner-conducted. Tests identified as an
option are to be priced separately. If identified as Owner-conducted, costs for the initial test will be the
responsibility of the Owner. However, the Contractor is responsible for all costs associated with
correcting deficiencies and retesting in the event of a test failure:

Table 05500-5 Test Requirements

Tests In Accordance With Conducted By

Nondestructive Testing Contractor
of Welds




Schedule C

Specification POS-SPEC-000139
Sheet No. 05500-6

Table 05500-5 Test Requirements
Tests In Accordance With Conducted By
Testing of High Strength | ASTM A325, ASTM A490 Manufacturer
Bolts by Bolt and ASTM F1852,
Manufacturer, Production Lot Method
ASTM A325, A490 and
F1852
Testing of Direct ASTM F959, Article 10.2, Manufacturer
Tension Indicators Production Lot Method

05500.1.8 Not Used

05500.1.9 Supplemental Specifications
Technical supplemental specifications that are applicable to the work covered under this technical
specification section are identified and included in Table 01400-1.

05500.2 Products

05500.2.1 Drawing Requirements
Contractor-produced drawings shall be in accordance with Table 01400-1 and the following requirements:

Each drawing submitted shall indicate the name of the project, the unit designation, the
contract title, the contract number, the name of the building structure, and the
Contractor's name. In addition, the Owner's identification number will be affixed by the
Owner to each Contractor's initially submitted shop drawing. This number shall be
maintained on all subsequent submittals of the drawings in the identical format and
location as originally indicated by the Owner.

Erection drawings shall be submitted with, or prior to, the submittal of the corresponding
detail drawings.

A field bolt list indicating the number and length of each bolt shall be submitted.

Details of the proposed typical beam connections shall be submitted with the first
package of drawings.

Each detail drawing shall include a Bill of Material. The total weight, area, or length of
material on each sheet shall be listed on every detail drawing.

Each detail drawing shall indicate the mark number of each fabricated piece as assigned
by the Contractor and list any material identification numbers assigned by the Owner.

Detail drawings shall indicate the top elevation of all horizontal members.

05500.2.2 Materials
Materials shall be new and unused and shall conform to the following.

05500.2.2.1 Steel Certification. Signed chemical-composition and mechanical-property mill
certifications shall be obtained for all steel purchased under this specification.

05500.2.2.2 Bolt Inspection - Manufacturer. High strength bolts shall be tested by the manufacturer
prior to shipment in accordance with the Production Lot Method.
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The Owner reserves the right to independently test the bolt materials. Should the bolt materials be found
to be defective, they shall be replaced at the Contractor's expense.

05500.2.2.3 DTlIs - Manufacturer. DTIs shall be inspection tested by the manufacturer prior to shipment
in accordance with the Production Lot Method described in ASTM F959, Article 10.2.

The Owner reserves the right to independently test the DTIs. Should the DTIs be found to be defective,
they shall be replaced at the Contractor's expense.

05500.2.3 Miscellaneous Steel Fabrication
Miscellaneous steel shall be fabricated to the dimensions, arrangements, sizes and weights, or
thicknesses indicated on the Contractor's design drawings or required by these specifications.

Embedded materials shall be accurately fabricated and assembled. Warped or bent sections which do
not fit into the concrete forms as required shall be replaced with suitable materials.

Miscellaneous steel shall be fabricated to tolerances that will permit field erection within AISC tolerances,
except that the displacement of any column center line from the established column line shall not be more
than 1 inch at any point in the total height of the column.

Cuts, copes, and holes shall be clean cut without torn, ragged edges or burrs.

Unnecessary bolt holes in structural steel materials less than 1-1/2 inches in thickness shall be filled with
weld metal and ground smooth. These repairs shall be made before preparing the member for shop
painting or galvanizing. Unnecessary bolt holes in miscellaneous steel material 1-1/2 inches or greater in
thickness shall be plugged with high strength bolts.

The radius of beam copes and weld access holes shall be provided free of notches and shall be in
accordance with AWS D1.1. Repair of notches shall be in accordance with AWS D1.1.

The locations and details of all welded splices in structural members or components shall be acceptable
to the Owner. Unauthorized splices are not allowed. Splices will not be permitted in areas of high stress.
The Owner's acceptance of splice locations shall be obtained before fabrication.

Holes and other provisions for field connections shall fit when the units are assembled in the field. Where
required by the Contractor's design drawings or by the necessity of proper identification and fitting of field
connections, the connections shall be matchmarked.

05500.2.4 Bar Grating Fabrication

Grinding of crossbar ends is not required if the spacer bars project no more than 1/8 inch beyond the
outside bearing bars and the overall panel width used in laying out the work is adjusted to allow for
extensions.

Kickplates shall be provided where indicated on the Contractor's design drawings and as required by
applicable codes.

Where openings are indicated in gratings, such as for the passage of pipes, grating sections shall be laid
out so that each opening will be centered on a joint between sections. All openings shall be provided with
a kickplate of formed steel plate or standard weight steel pipe welded to the bearing bars.

All kickplates shall extend the full depth of the grating and extend 4 inches above the top surface of the
grating.

05500.2.5 Bolted Connections
Bolt holes shall be standard size, nominally 1/16 inch larger than the nominal bolt diameter unless noted
otherwise. Bolt holes in clip angle connections shall be short slotted perpendicular to the length of the
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angle unless otherwise noted. Holes in gusset plates shall be oversized unless otherwise noted. In the
event oversized holes are used in an outer ply, hardened washers shall be installed over the oversized
hole. Where long-slotted holes are used in an outer ply, plate washers shall be provided and installed
over the long-slotted hole.

Contact surfaces of slip-critical connections coated with organic or inorganic zinc are acceptable,
provided that the requirements for the specified AISC surface condition (Class B) are met.

All bolts shall be furnished with lubricated nuts. Hardened washers (flat and beveled) shall be furnished
in accordance with the recommendations on the Research Council's Specification for Structural Joints.

The Contractor shall furnish a 2 percent overage of each size and length of field bolt, plus an additional
five bolts of each size and length.

05500.2.6 Welding
Welding of miscellaneous steel shall be in accordance with the requirements Q100, Q121, Q130.

All welds shall receive 100 percent visual inspection. Butt joint splices, complete penetration T-joints,
plate girder welds, and built-up column welds shall be tested as Q100, Q121, Q130.

05500.2.7 Coatings
Coatings shall be in accordance with Section 09900. Shop paint shall not be applied within 3 inches of
any field welded connection.

When galvanizing is specified for structural steel members, all connection components shall be
galvanized.

05500.3 Execution

05500.3.1 General

Miscellaneous steel and miscellaneous metals shall be erected in a safe and workmanlike manner.
Erection shall be in accordance with the requirements of OSHA Standard 29 CFR Part 1926, Subpart R,
Steel Erection.

The Contractor shall store the miscellaneous metals in a manner that will prevent the materials from being
damaged or subject to deterioration prior to erection. Materials shall not be stored in direct contact with
the earth. Care shall be exercised to prevent damage of the steel coatings, and to prevent ponding of
water that could damage the surfaces of galvanized materials.

Fasteners shall be furnished in suitable containers, which shall remain closed until the fasteners are
required for erection.

Metals to be placed in concrete shall be installed as specified in Section 03311 and located as indicated
on the Contractor's design drawings to the tolerances specified in Section 03311 and on the Contractor's
design drawings.

05500.3.2 Steel Erection
All materials erected under this specification shall be erected in accordance with the specified standards,
the Contractor's design drawings, the erection drawings, and these specifications.

Shop and field beam connections shall correspond to the typical beam connection details included herein,
unless special connections are indicated on the Contractor's design drawings. Where special
connections are required, they shall conform to details indicated on the Contractor's design drawings.
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When a Class A/C hand brushed galvanized surface condition is specified, the faying surfaces of the slip-
critical connections shall be roughened by means of hand wire brushing. Power wire brushing shall not
be permitted.

Full pretensioning of high strength bolts shall be required at all slip-critical and pretensioned connections,
and where noted on the Contractor's design drawings.

Bolts and bolting components shall be protected from dirt and moisture in closed containers at the site of
installation. Only as many fastener components as are anticipated to be installed during the work shift
shall be taken from protected storage. Fastener components that are not incorporated into the work shall
be returned to protected storage at the end of the shift.

The length of high strength bolts installed in field connections will be determined in accordance with the
Research Council's Specification for Structural Joints. The Contractor shall exercise care in following the
field bolt list so as to eliminate the need for additional "long" bolts. Additional "long" bolts shall be
provided only at the Contractor's expense.

After steel erection, all lifting lugs used for erection purposes shall be removed and the area around the
lug ground smooth and flush with the adjacent area.

Open holes due to mismatched connections shall be filled with machine bolts and nuts or by welding.
Welding shall be ground smooth.

05500.3.2.1 Bolting. The condition of the contact surfaces of each slip-critical type connection shall be
in accordance with the slip-critical connection class requirements specified in the technical requirements.
Prior to erecting the steel, the contact surfaces shall be inspected for compliance with the requirements
given in the referenced edition of the Research Council's Specification for Structural Joints.

Contact surfaces at bearing type field connections may be painted or galvanized, but shall be free of
foreign substances.

Connections requiring bolts of higher strength than ASTM A325 shall be examined after assembly to
verify that the proper strength bolts have been installed.

Tightening of bolts shall be controlled using the method indicated in Article 05500.1.5. The work shall be
done by competent and experienced bolting crews.

Bolted connections shall be drifted to proper position and the holes inspected to ensure that bolt threads
will not be damaged by forcing the bolts in place. Connections shall be tightly drawn together using not
less than 25 percent of the total number of bolts in the completed joints, but never less than two bolts.
Bolts for initial tightening shall be distributed uniformly about the joint. Either fit-up bolts or high strength
bolts may be used for this purpose.

Ungalvanized ASTM A325 bolts that have been tightened no more than one-third turn beyond "snug-tight"
may be loosened and retightened. Ungalvanized ASTM A325 bolts tightened more than one-third turn
beyond "snug-tight" shall not be reused without inspection by the Owner. ASTM A490 bolts and
galvanized ASTM A325 bolts which have been tightened beyond "snug-tight" shall not be reused.
Retightening previously tightened bolts that may have been loosened by the tightening of adjacent bolts is
not considered a reuse.

Smooth beveled washers shall be used when the bearing faces of the bolted parts have a slope of
1 to 20 or greater with respect to a plane normal to the bolt axis.

All bolts and nuts shall be lubricated prior to installation to assure that proper tension can be obtained.
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05500.3.2.1.1 Bolting pre-installation verification. Fastener assemblies of each combination of
diameter, length, grade, and lot to be used in pretensioned connections shall be tested with a tension
calibrator at the jobsite prior to commencing bolt installation on the work. Pre-installation verification shall
be in accordance with the Research Council's Specification for Structural Joints.

05500.3.2.1.2 DTIs. When using DTIs, tightening shall be done in accordance with the manufacturer's
written instructions, the Research Council's Specification for Structural Joints, and the following.

Special care shall be taken to ensure that each DTI is of the correct capacity and grade for its intended
use.

Any ASTM A325 or A490 bolt that has been tightened sufficiently to deform the DTI shall not be loosened
and retightened.

Inspection of the installed DTI shall be in accordance with the manufacturer's written instructions.

Bolts found to be undertensioned shall be tightened to the correct tension by the Contractor. DTIs shall
be inspected after the connection is snug-tight, but before pretensioning, and inspected again after
pretensioning. Inspections shall use the appropriate feeler gauge recommended by the manufacturer.

05500.3.3 Welding
Welding of structural steel shall be in accordance with the requirements in Q100, Q121, Q130..

All welds shall receive 100 percent visual inspection. Butt joint splices, complete penetration T-joints,
plate girder welds, and built-up column welds shall be tested as Q100, Q121, Q130.

All welding of stair stringer miters, closure plates, extension pieces, and similar welding applications shall
be continuous welds and shall be ground smooth.

05500.3.4 Bar Grating Installation
Each section of rectangular bar grating shall be securely fastened in place with not less than two
fasteners at each support.

Rectangular grating shall be installed so that spacer bars and load carrying bars in adjacent panels are in
alignment.

Grating fasteners shall be in accordance with Article 05500.1.4 and shall be installed in accordance with
the manufacturer's requirements. The fastener system shall be acceptable to the Owner.

When saddle-clips are supplied, welded stud type bolts including nuts and washers shall be included.
Saddle-clips shall be galvanized and as specified in the NAAMM manual. Studs shall be Nelson Stud
Welding, Erico Products Blue Arc, KSM Welding Systems, or acceptable equal. Welded stud type bolts
shall be size 1/4-20 with pitch diameter base. Stud length after welding shall be approximately 1/8 inch
less than the grating depth. Nuts shall conform to ANSI B18.2.2. Studs, washers, and nuts shall be zinc
plated in accordance with ASTM B633, Service Condition SC4.

When the Hilti Grating Disk System is used, disks shall be either electro-galvanized Type X-FCM or hot-
dip galvanized Type X-FCM-F and carbon steel threaded studs shall be electro-galvanized Type EM8-15-
14FP10. Grating disks shall be sized according to height of grating.

05500.3.5 Touchup Painting

The Contractor shall inspect fabricator applied paint films and inform the Owner of inadequate coatings
prior to the erection of the materials. Damaged or inadequate paint films of shop primed structural steel
materials, all accessible surfaces of field welds, unpainted surfaces at slip-critical connections,
ungalvanized field connection bolts, and damaged galvanized surfaces shall be cleaned and touchup
painted.
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Touchup paint for shop primed materials, all accessible surfaces of field welds, ungalvanized bolts, and
damaged galvanized surfaces shall be as specified in Section 09900 and the material supplier’s
recommendations.
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SECTION 05900
PHOTOVOLTAIC RACKING

05900.1 General
05900.1.1 Scope

This section covers the furnishing and installation of the structures, racking, foundations and all other
items required to furnish and install a complete structural system capable of supporting solar module
installations.

05900.1.2 Design Criteria and Performance Requirements

Structural framing for ground mount solar systems shall be designed and analyzed for wind, snow
and seismic loading per IBC 2009.

Structure manufacturer shall provide structural analysis and supporting structural calculations that
have been independently reviewed, signed and stamped by Professional Engineer (PE) in the state of
Missouri.

05900.1.3 Quality Assurance

The structure shall be manufactured in accordance with standard approved practices. Testing shall
be performed in accordance with ASTM standards including but not limited to:

ASTM A6 - General Requirements for Delivery of Rolled Steel Plates, Shapes, Sheet Piling, and
Bars for Structural Use.

ASTM A992 - Standard Specification for Structural Steel Shapes

ASTM A36 - Standard Specification for Carbon Structural Steel.

ASTM A307 - Carbon Steel Externally Threaded Standard Fasteners.

ASTM A325 - High Strength Bolts for Structural Steel Joints.

ASTM A500 - Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Round and
Shapes.

ASTM A501 - Hot-Formed Welded and Seamless Carbon Steel Structural Tubing.

AWS A2.0 - Standard Welding Symbols.

AWS D1.1 - Structural Welding Code.

AISC Manual for Steel Construction LRFD 13th Edition - Specification for the Design, Fabrication
and Erection of Structural Steel for Buildings.

AISC - Code of standard practice for steel buildings and bridges.

AISC - Specification for Structural Joints using ASTM A325 or A490 Bolts approved by the
Research Council on Riveted and Bolted Structural Joints of the Engineering Foundation and
endorsed by AISC.

05900.1.4 Submittals

Drawings shall be submitted by the manufacturer prior to the start of manufacturing in accordance
with Appendix J and Section 1A, 5.0. No ordering or fabrication of materials shall commence until
submittal drawings are approved by the Company.

The structure manufacturer shall submit drawings and design calculation signed and sealed by a
Professional Engineer in the state of Missouri per Section 1A, 5.0.

At a minimum, submittal drawings shall include the following:
a. Title/Cover Sheet
b. Foundation Plans (piers/piles)
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c¢. Anchoring Details
d. Structural Plans and Elevations
e. Framing Details
f. Racking Details
05900.1.5 Material Delivery, Storage and Handling

As much of the racking system as practical shall be shipped pre-assembled to reduce the amount of
loose hardware and field labor.

Materials shall be delivered to the jobsite in original manufacturer’s packaging.

05900.2 Products, Materials, and Components

05900.2.1 General Structure Design and Component Details
The structure shall be designed and detailed according to good engineering practice. The structure
shall be a series of connected galvanized steel or aluminum frames supporting galvanized steel or

aluminum purlins. Purlins shall support the solar modules, either directly or using a racking system.

A minimum of clearance of 1’-6" shall be maintained at the lowest point of the ground mount structure
unless otherwise specified.

The ground mount racking system shall support the solar PV panels at a 30 degree angle.

Racking system shall be capable in supporting configurations of either 4 panels high in the landscape
orientation or 2 panels high in portrait orientation.

Racking system shall be adjustable to accommodate various size and thickness of monocrystalline,
polycrystalline and thin film panels and various string lengths.

05900.2.2 Materials

Frame components shall be constructed with hot dip galvanized steel with G-235 process, aluminum
tubing or other cold formed or extruded shapes.

Racking extrusions and other components shall be hot dip galvanized steel with G-235 process or
aluminum Alloy 6105 -T5.

All bolts 1/2” diameter and larger shall be A325 or A490.

All bolts, nuts and washers, unless otherwise noted, shall have a hot dip galvanized finish.
05900.2.3 General Notes

All materials shall be new, of good quality and without defects which would lessen quality of work.

Ground mount structure erection drawings shall be furnished at time of material shipment.
05900.2.4 Warranty

Ground mount structure manufacturer shall provide a ten (10) year warranty on materials and
workmanship from the date of substantial completion.

Ground mount structure manufacturer shall provide complete warranty information on all
manufacturers providing accessories within the system.
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05900.3 Execution
05900.3.1 Installation
Racking support system shall be installed plumb

Installation shall be completed in accordance with the manufacturer's recommendations
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SECTION 07920
CAULKING, SEALING, AND FIREPROOFING

07920.1 General

07920.1.1 Scope of Work

Scope of work shall include designing, furnishing and installing caulking, sealing, and firestopping
materials and appurtenances and shall include other services as specified under these technical
specifications.

This specification provides general guidance to the selection of the required materials and to the erection
process. The Contractor is to edit this specification as needed, based on the actual detailed designs.
Revisions and/or substitutions to the specified materials need to be submitted to the Owner for review
and acceptance prior to making the change.

07920.1.2 Not Used

07920.1.3 Performance and Design Requirements
Performance and design requirements for the caulking, sealing, and firestopping are indicated in
Article 07920.1.5.

07920.1.4 Codes and Standards

Work performed under these specifications shall be done in accordance with the following codes and
standards. Unless otherwise specified, the applicable governing edition and addenda to be used for all
references to codes or standards specified herein shall be interpreted to be the jurisdictionally approved
edition and addenda. If a code or standard is not jurisdictionally mandated, then the current edition and
addenda in effect at the date of this document shall apply. These references shall govern the work
except where they conflict with the Owner's specifications. In case of conflict, the latter shall govern to
the extent of such difference:

Table 07920-1 Codes and Standards
Work In Accordance With

Firestopping ASTM E814, Test Method for Fire Tests of
Through Penetration Fire Stops

ASTM EB84, Test Method for Surface
Burning Characteristics of Building
Materials

ASTM E119, Test Method for Fire Tests of
Building Construction and Materials

ASTM C719, Test Method for Adhesion
and Cohesion of Elastomeric Joint
Sealants under Cyclic Movement

UL Fire Resistance Directory, Volume 2
UL 1479, Fire Tests of Through
Penetration Fire Stops

UL 2079, Tests for Fire Resistance of
Building Joint Systems

UL 263, Fire Tests of Building Construction
and Materials

UL 723, Surface Burning Characteristics of
Building Materials

Warnock Hersey Certification Listings
Factory Mutual Research Corporation,
FMRC Approval Guide
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07920.1.5 Materials
The following materials shall be used:

Table 07920-2 Materials

General
Component Material
Urethane sealant (nonsag) gun grade
Multicomponent Two or three component, modified

polyurethane, ASTM C920, Type M, Grade
NS, Class 25, use NT, M, A, O

Single component ASTM C920, Type S, Grade NS, Class 25,

use NT, M, A, O

Urethane sealant (self-leveling), two

component ASTM C920, Type M, Grade P, use T

Acrylic sealant nonsag, solvent release

type Fed Spec TT-S-00230

Silicone sealant ASTM C920, Type S, Grade NS, Class 25,
use NT, G, A, O

Primer As recommended by the sealant
manufacturer

Joint filler (for joints in concrete Preformed, ASTM D1752, Type |, closed

pavement and walks) cell plastic foam (PVC or polyethylene)

Backup material Polyethylene or polyurethane foam

Firestopping ASTM E814, UL 1479, and UL 2079; no

volatile organic compound
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Table 07920-3 Materials

Specific
Caulking and Sealing
Applications--Sealant Type Location to be Caulked or Sealed
Urethane (nonsag) Entire perimeter of frames for exterior metal

doors, both sides or Entire perimeter of metal
louvers, both sides or Entire perimeter of metal
dampers and metal shutters or Entire perimeter
of aluminum windows, both sides or Control
joints in masonry walls or Perimeter of aluminum
door and window units, both sides or Joints
between precast concrete units or Watertight
joints in aluminum sheet metalwork, unless
otherwise specified or Perimeter of aluminum
door and window units, both sides or Joints
between masonry and cast-in-place concrete,
where indicated on the Contractor's design
drawings or Joints on underside of precast
concrete roof units where exposed to view in
finished construction or Other exterior locations
where caulking is indicated on the Contractor's
design drawings, specified in other sections, or
required for weatherproofing

Urethane sealant (self-leveling) Horizontal joints in concrete walks or drives or
Horizontal joints in traffic bearing concrete decks
and slabs

Acrylic sealant Entire perimeter of frames for interior metal

doors and windows, both sides or Other interior
locations where caulking is indicated on the
Contractor's design drawings or specified in
other sections

Silicone sealant Around floor type urinals and water closets or
Around floor sinks or Other locations where
silicone sealant is indicated on the Contractor's
design drawings

Firestopping Applications (Fire
Rated)--Firestopping System

Provide firestop systems with fire Penetrations through fire resistant walls or floors
ratings equal to, or in excess of, with penetrating items, such as pipe, conduit,
fire resistance rating of cables, cable trays, ductwork, or other items
construction assembly penetrated
as determined by ASTM E814

Provide joint sealants with fire Gaps between fire rated walls and the
resistance rating, as determined by | floor/ceiling, walls, or roof ceiling assembly or
UL 2079, equal to, or in excess of, | Expansion joints within fire rated walls and floors
the fire resistance rating of the or Gaps between perimeter edge of floor and
construction in which the joint exterior curtain wall

occurs
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Table 07920-3 Materials

Specific

Provide firestop systems with fire
ratings equal to, or in excess of,
fire resistance rating of
construction assembly

Other locations as necessary to achieve required
fire rating

In addition to the locations called out, firestop shall be applied around any new
penetrations into the existing plant terminal rooms.

07920.1.6 Approved Manufacturers of Components
The Owner has prequalified the following manufactured components. Contractor may propose additional
nonlisted components. In such case, supporting documentation shall be provide as proof that the

proposed component satisfies the requirements of this specification. Acceptance of the manufacturer as a
substitute is at the discretion of the Owner:

Table 07920-4 Approved Manufacturers of Components

Component

Manufacturer

Urethane sealant (nonsag)

Multicomponent

Refer to "Supplemental General

Conditions, Appendix C - Ameren Missouri

Approved Suppliers"

Single component

Refer to "Appendix C - Ameren Missouri
Approved Suppliers"

Urethane sealant (self-leveling), two
component

Refer to "Appendix C - Ameren Missouri
Approved Suppliers"

Acrylic sealant nonsag, solvent release
type

Refer to "Appendix C - Ameren Missouri
Approved Suppliers"

Silicone sealant

Refer to "Appendix C - Ameren Missouri
Approved Suppliers"

Primer

Refer to "Appendix C - Ameren Missouri
Approved Suppliers"

Backup material

Refer to "Appendix C - Ameren Missouri

Approved Suppliers"

Firestop systems

Refer to "Appendix C - Ameren Missouri
Approved Suppliers"

07920.2

Products

07920.2.1 General
This article covers materials and installation for caulking, sealing, and firestopping.

The terms "caulking" and "sealing," as used on the drawings and in these specifications, are synonymous
and either/or both terms shall indicate the materials specified herein. There shall be no oil-based
caulking used on this project.
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Sealants shall be neatly and properly installed where indicated on the drawings. Where a joint requiring
sealing is indicated and the sealant is not noted, the correct sealant for the particular application shall be
installed.

Firestop shall be provided in order to maintain the fire resistance integrity of the building in specific
locations indicated on the Contractor's design drawings. All fire rated systems must be classified by UL
with an assigned system number.

07920.2.2 Colors

Sealant colors shall be as selected by the Owner from the manufacturer's color range. Different colors
may be required for different applications. Where not specified, sealants shall be manufacturer's
standard gray color.

07920.3 Execution

07920.3.1 Joint Preparation

All surfaces to receive sealants shall be clean, dry, and free of loose materials, dust, grease, oil, or wax.
All such surfaces shall be wiped with a clean cloth saturated with a suitable solvent and primed, if
required, before the sealant is applied.

Unless otherwise recommended by the sealant manufacturer and permitted by the Owner, the depth of
sealant in a joint shall be equal to the width of the joint, but not more than 1/2 inch. Where silicone
sealants are used, the depth of the sealant as measured from the crown of the backup shall be not less
than 1/8 inch or more than 3/8 inch. Backup material shall be provided as necessary to control the depth
of sealant; it shall be of suitable size so that when compressed 25 to 50 percent, the space will be filled.
Backup material shall be rolled or pressed into place in accordance with the manufacturer's installation
instructions, avoiding puncturing or lengthwise stretching. For joints in concrete pavement walks, joint
filler and backup material shall be installed before sealant is placed.

Firestopping system preparation shall follow manufacturer's instructions to mask adjacent surfaces to
protect from damage by material installation. Where necessary, clean surface area of oil, dirt, and mil
scale as well as any preparation required by the manufacturer.

07920.3.1.1 Installation. Caulking and sealing work shall be completed before any field painting work is
started. The air temperature and the temperature of the surfaces to be caulked or sealed shall be above
40° F when the work is performed but not above 100° F, except as recommended by the manufacturer.

Sealants shall be applied with either a cartridge type or bulk type caulking gun, either hand or air pressure
activated. Beads shall be run slowly to ensure complete filling of the joint cavity to avoid air pockets.
Sealed joints shall be neatly tooled using solutions and methods as recommended by the sealant
manufacturer.

Upon completion of the caulking and sealing work, each sealed joint shall have a smooth, even finish,
flush with the edges of the sealing recess, and all adjacent surfaces shall be clean. Sealant shall not lap
onto adjacent surfaces. Any sealant applied which prevents the painting of adjacent surfaces to a clean
line, or leaves an excess of material outside the joint and feathered onto surfaces, shall be removed and
the joint resealed.

Firestopping work shall be performed by a firm with expertise in firestopping or similar materials. Installer
shall be licensed or otherwise approved by the firestop material manufacturer. All substrates and
conditions shall be inspected for compliance with installation requirements. Opening size, condition,
penetrating items, and other conditions affecting performance of firestop system shall be confirmed.
Work shall not proceed until unsatisfactory conditions have been corrected.
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Appropriate firestop systems shall be installed as shown in UL Fire Resistance Directory, Vol. 2 and in
strict accordance with the manufacturer's written application instructions as well as any approved
submittal documents.
Firestopping forming or damming materials and other required accessories shall be installed to support fill
material during installation and curing periods. After cure period, all combustible forming materials shall
be removed. Fill materials for through penetration firestop systems shall be installed by proven technique
to do the following:

Completely fill voids and cavities to appropriate depth.

Ensure contact and adherence of sealant to substrates and penetrating items.

Finish sealant flush and smooth with surface.
Each firestop system at each penetration shall be identified with an appropriate sign as follows:

WARNING, DO NOT DISTURB.

RATED THROUGH PENETRATION FIRESTOP SYSTEM.
The finished firestop system should not be covered or enclosed until inspection by an authorized official is

complete. Any damaged or incorrectly installed firestopping systems shall be repaired by restoring them
to proper condition, in accordance with UL system classification and written manufacturer's instructions.
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SECTION 09900
PROTECTIVE COATINGS

09900.1 General

Cleaning, surface preparation, and coating application shall be as specified herein and shall meet or
exceed the coating manufacturer's recommendations. When the manufacturer's minimum recom-
mendations exceed the specified requirements, the Contractor shall comply with the manufacturer's
minimum recommendations.

09900.1.1 Scope

This section covers furnishing materials, labor and required preparation and application equipment and
tools for the protective coatings. The work includes surface preparation, protection of surfaces,
inspection, and other appurtenant work for equipment and surfaces designated to be coated.

This specification provides the general guidance to the required materials and to the application process.
The Contractor shall edit this specification as needed based on the actual detailed designs. Revisions
and or substitutions to the specified materials shall be submitted to the Owner for review and acceptance
prior to making the change.

09900.1.2 Not Used

09900.1.3 Coating Applications and Material Requirements
The protective coating materials are listed in Article 09900.2.2.

Table 09900 — 1 Protective Coatings

Description

Structural Steel (Exterior, new) Refer to Table 09900-4
Structural Steel (Interior, new) Refer to Table 09900-8
Structural Steel (Existing, rusted) Refer to Table 09900-6
Grating, Floorplates and Exterior Railings (galvanized) Refer to Table 09900-7
Concrete Block Walls Refer to Table 09900-9
Concrete Refer to Table 09900-10

Except as otherwise noted, the following areas and items shall not be coated:
Metal wall panels and flashings (exterior).
Glass and glazing.
Acoustical ceiling.
Aluminum surfaces.
Brass and Bronze.
Quarry tile or ceramic tile.
Resilient floor coverings.

Hardware.
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Floor plates.

Embedments (galvanized).

Grating.

Galvanized ductwork, dampers, and fan boxes.
Light fixtures, except supports.

Electrical conductors, insulated or uninsulated.
Electrical conduits, wireways, and junction boxes (except as otherwise specified).
Cable trays and supports.

Chromium plated metals.

Gauges.

Rotating shafts and couplings.

Rubber belts, skirting, gaskets, and idler disks

09900.1.3.1 Delivery and Storage. All coating products shall be received and stored in accordance with
the coating manufacturer's recommendations and the following:

Products shall be delivered to the site in a timely manner to avoid delays in construction.

Products shall be stored and protected from weather, extremes in temperatures, and
direct sun.

Paint materials shall be received in sealed original labeled containers, bearing
manufacturer's name, type of paint, brand name, color designation and instructions for
mixing and/or reducing.

Paint materials shall be stored between a minimum ambient temperature of 45°F and a
maximum of 90° F, in a well ventilated area, unless required otherwise by manufacturer's
instructions.

Precautionary measures shall be taken to prevent fire hazards and spontaneous
combustion.

09900.1.4 Codes and Standards

Work performed under these specifications shall be done in accordance with the following codes and
standards. Unless otherwise specified, the applicable governing edition and addenda to be used for all
references to codes or standards specified herein shall be interpreted to be the jurisdictionally approved
edition and addenda. If a code or standard is not jurisdictionally mandated, then the current edition and
addenda in effect at the date of this document shall apply. These references shall govern the work
except where they conflict with the Owner's specifications. In case of conflict, the latter shall govern to
the extent of such difference:

Table 09900-2 Codes and Standards
Work In Accordance With
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Table 09900-2 Codes and Standards

Work

In Accordance With

Fabrication details, surface finish require-
ments, and proper design considerations
for tanks and vessels to be lined for
immersion service

NACE RP0178

Mineral and Slag Abrasives SSPC-AB 1
Newly Manufactured or Remanufactured

Steel Abrasives SSPC-AB 3
Solvent cleaning SSPC-SP 1
Hand tool cleaning SSPC-SP 2
Power tool cleaning SSPC-SP 3

White metal blast cleaning

SSPC-SP 5/ NACE No. 1

Near white blast cleaning

SSPC-SP 10/ NACE No. 2

Commercial blast cleaning

SSPC-SP 6 / NACE No. 3

Brush-off blast cleaning

SSPC-SP 7 / NACE No. 4

Power tool cleaning to bare metal

SSPC-SP 11

Surface Preparation and Cleaning of
Steel and Other Hard Materials by High-
and Ultra-High Pressure Water Jetting

Prior to Recoating SSPC-SP 12
Surface Preparation of Concrete SSPC-SP 13
Shop, field, and maintenance painting of

steel SSPC-PA 1

A guide to safety in paint application

SSPC-PA Guide 3

Standard procedure for evaluating

painting contractors SSPC-QP 1
Visual standard for abrasive blast

cleaned steel SSPC-VIS 1
Visual standard for power and hand tool

cleaned surfaces SSPC-VIS 3

09900.1.5 Regulatory Requirements
All materials shall conform to applicable code for flame/fuel/smoke rating requirements for finishes.

All coatings, thinners, etc., shall be lead and chromate free, and VOC compliant. Volatile organic
compounds per gallon of coating shall be limited to less than 3.5 pounds/gallon (preferably less than
2.8 pounds/gallon) in the coatings thinned, ready to apply state.

Zinc Dust Powder shall be ASTM D520, Type Il Zinc Version.

09900.1.6 Not Used

09900.1.7 Approved Manufacturers of Components
Refer to Article 09900.2.2.1 for approved manufacturers.
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09900.1.8 Test Requirements

The following testing shall be conducted in accordance with the specified source. This testing is to be
considered part of the defined Scope of Work, and all associated costs are the responsibility of the
Contractor unless specifically identified as a Bid Option or Owner-conducted. Tests identified as an
option are to be priced separately. If identified as Owner-conducted, costs for the initial test will be the
responsibility of the Owner. However, the Contractor is responsible for all costs associated with
correcting deficiencies and retesting in the event of a test failure:

Table 09900-3 Test Requirements
Tests In Accordance With Conducted By

Indicating moisture in ASTM D4263 Contractor
concrete by the plastic
sheet method

Indicating oil or water in | ASTM D4285 Contractor
compressed air

Measurement of wet ASTM D4414 Contractor
film thickness by notch

gauges

Field measurement of ASTM D4417 Contractor

surface profile of blast
cleaned steel

Pull-off strength of ASTM D4541 Contractor
coatings using portable
adhesion testers

Discontinuity (Holiday) NACE RPO188 Contractor
testing of nonconductive
protective coatings on
metallic substrates

Measurement of dry SSPC-PA 2 Contractor
paint thickness with
magnetic gauges

09900.1.11 Submittals
A coating system submittal shall be provided in accordance with Appendix J, Section 1A, 5.0, and Q500
and shall include the following:

Product data sheets.

Material safety data sheets (MSDS).

Surface preparation requirements and application instructions for each coating system
furnished under this section.

Ventilation, dehumidification or heating requirements.
Details concerning explosion proof lighting.

Coating termination and/or transition details for use at pipe supports, tank nozzles,
welded seams and other points of this nature.



Schedule C

Specification POS-SPEC-000139
Sheet No. 09900-5

Repair procedures for damaged areas and detected holidays.
Quality assurance/quality control plan.
Name of coating inspector and level of certification held.

A separate coating system submittal shall be developed and submitted for each variation or change in a
coating system or surface to be coated.

Protective coating and lining work shall be undertaken by applicators, including supervisors and workers,
qualified by commercial experience installing the types of materials specified. To satisfy this experience
requirement, the applicator shall be certified to SSPC-QP 1 or equivalent and shall submit to the Owner a
work history demonstrating a record of performance of such applications.

When the proposed products will be in contact with potable water, the Contractor shall submit
certifications that the proposed systems are in compliance with ANSI/NSF 61.

Contractor shall submit color cards for all coatings proposed for use, together with specifications to the
Owner for review and color selection.

Approval of the Contractor submittals must be provided by the Owner prior to the commencement of
work.

09900.1.12 Quality Assurance
The product manufacturer shall be a company specializing in manufacturing quality paints and finish
products with 10 years' experience.

The applicator shall be a company specializing in industrial painting and finishing with 5 years'
documented experience.

09900.1.12.1 Certification. The Contractor shall review and approve in writing the coating
manufacturer's recommendations for the intended service. Any variations from these specifications or the
coating manufacturers published recommendations shall be submitted in writing and approved by the
Owner.

09900.1.12.2 Manufacturer's Services. The services provided by the coating manufacturer shall
include review of the project before surface preparation; certification, in writing, of the applicator and the
coating materials to be used.

09900.1.13 Warranty
The Contractor shall warrant each coating system for a period of five years from the date of written
acceptance by Owner.

The Contractor shall warrant his work to be free from all defects in material and workmanship for a period
of five years from the date of written acceptance by the Owner.

The warranty shall cover the prepared existing coatings and new coatings, i.e., from the steel (or other
base material) substrate out. The warranty shall be based on zero percent (0%) failure rate. Warranties
based on percentage failure per year, or which are prorated or conditional warranties shall be deemed
unacceptable.

As a portion of the contract covering the work of this specification, the Contractor shall be responsible for
correction of all coatings defects and failures. All repairs shall be scheduled and completed within
4 months of written Contractor notification of required repairs.

All required repairs shall be in accordance with the provisions of the original coatings work.
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Contractor's warranty obligations shall include, but not be limited to, equipment, materials, and labor to
remove, repair, and reinstall defective coatings provided by the Contractor. The Owner shall provide the
Contractor with reasonable access to perform its warranty obligations, provided that such access does
not interfere with operation of the total facilities.

Coating damage, either physical, chemical or temperature related, that is the responsibility of the Owner
shall not be covered under the Contractor's warranty.

09900.2 Products

09900.2.1 Materials

All field applied coating materials shall be delivered to the job in original, unopened containers, with labels
intact. Coating materials shall be maintained during transportation, storage, mixing and application within
the temperature range required by the coating manufacturer. No adulterant, unauthorized thinner, or
other material not included in the coating formulation shall be added to the coating for any purpose.

All coatings shall conform to the air quality regulations applicable at the location of use. Coating materials
that cannot be warranted by the manufacturer to conform, whether or not specified by product
designation, shall not be used.

Coatings used in successive field coats shall be produced by the same manufacturer. The first field coat
over shop coated or previously coated surfaces shall cause no wrinkling, lifting, or other damage to
underlying coats.

09900.2.2 Approved Manufacturers
Except as otherwise acceptable to the Owner, coatings shall be manufactured, formulated, and
compounded by coating manufacturers named herein.

09900.2.2.1 Approved Manufacturers - Paint.
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Table 09900-4 Shop Paint Exterior Steel (new)

Shop Coatings Prime Coat Carbozinc 859
First Coat Carboguard 893 SG
Finish Coat Carbothane 134 HG
Areas and Items to Be Painted Prime Coat | First Coat | Finish Coat | Color
All new structural steel, including 3-5 mils DFT | 4-5 mils 2-3 mils Gray
miscellaneous plates, angles, etc.; DFT DFT
portions of steel ductwork (exterior
extending outside of the insulation only)
and lagging
NOTE: All back-to-back angles
shall be blasted and primed prior
to fabrication and full primer
application.
Bumper posts 3-5 mils DFT | 4-5 mils 2-3 mils ANSI
DFT DFT Safety
(exterior Yellow
only)
Limestone silo and support steel 3-5 mils DFT | 4-5 mils 2-3 mils White
DFT DFT
Table 09900-5 Field Touchup Paint Structural Steel
Field Touch-Up Prime Coat Carboguard 893 SG
First Coat Carboguard 893 SG
Finish Coat Carbothane 134 HG
Areas and Items to Be Painted Prime Coat | First Coat | Finish Coat | Color
Touch-up for field welded 5 mils DFT 5 mils DFT | 2-3 mils Match
connections and other damaged DFT colors as
areas. (exterior applicable
only)

Table 09900-6 Field Paint Exterior Structural Steel (existing, rusted)

Field Coatings Prime Coat Rustbond or Rustbond FC

First Coat Carboguard 893 SG or Carboguard

893 SGLT

Finish Coat Carbothane 134 HG
Areas and Iltems to Be Painted Prime Coat | First Coat | Finish Coat | Color
All existing exterior structural steel, | 1.5 mils DFT | 5 mils DFT | 2-3 mils Match
including miscellaneous plates, DFT colors as
angles, etc. applicable

Table 09900-7 Galvanized Steel (touchup)
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Carboline

Field Coatings

Prime Coat

Rustbond or Rustbond FC

Finish Coat

Carbomastic 90

Table 09900-8 Interior Steel (new)

Carboline
Shop Coatings Prime Coat Carbozinc 859
Finish Coat Carboguard 890
Field Touch-Up Prime Coat Carbozinc 890
Finish Coat Carboguard 890
Areas and Items to Be Painted Prime Coat | First Coat | Finish Coat | Color
All new structural steel, including 3-5 mils DFT | 4-5 mils 2-3 mils Gray
miscellaneous plates, angles, etc.; DFT DFT
NOTE: All back-to-back angles (exterior
shall be blasted and primed prior only)
to fabrication and full primer
application.
Ladders, railings, bumper posts & 3-5 mils DFT | 4-5 mils 2-3 mils ANSI
toe plates DFT DFT Safety
(exterior Yellow

only)
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Table 09900-9 Field Paint Concrete Block Walls

Carboline
Hole Repair Repair Mortar Carboguard 510
Field Coatings Prime/Fill Coat Sanitile 600
First Coat Sanitile 555
Second Coat (if required) Sanitile 555
Areas and Items to Be Painted Prime Coat | First Coat | Second Color
Coat
All new concrete block walls 20 mils DFT | 3-4 mils 3-4 mils As
DFT DFT (if selected by
required for | Owner
full hiding)
Table 09900-10 Field Paint Concrete
Concrete
Carboline
Field Coatings Prime Coat* Carboguard 1340
Finish Coat Sanitile 555
Second
Areas and Items to Be Painted Prime Coat | First Coat | Coat Color
All new floors and basewalls 6-8 mils DFT | 3-4 mils NA As
DFT selected by
Owner
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Other manufacturers shall be submitted for Owner approval.

Contractor shall indicate weight of VOC compounds per gallon as well as percent of zinc in dry film
thickness on substitutions (any substitution shall have a minimum of 80 percent zinc). Products must be
VOC compliant.

09900.3 Execution

09900.3.1 Inspection

Surfaces scheduled to be painted shall be thoroughly examined prior to commencement of work. The
Contractor shall report in writing to the Owner, any condition that may potentially affect proper application.
Such defects shall have been corrected before commencement of the work.

The Contractor shall have a full time NACE inspector on site during all protective coating applications on
site, including, but not limited to, the chimney exterior painting application, lined field fabricated tanks,
sumps, trenches, etc. The Contractor shall provide the name of the inspector to the Owner for the
Owner’s approval prior to start of protective coating application in the field.

The Contractor shall provide inspection reports for all shop applied protective coatings for items and
components.

Defects and deficiencies in surfaces that may adversely affect work of this section shall be corrected.
New structural steel shall be shop finished, except around field welded connections.

Upon delivery of steel to the site, all surfaces shall be free of defects. Surfaces shall be inspected by the
Owner upon receipt and unloading. If defects are found, the Owner shall determine the extent of the
touch-up work to be done at the Contractor's expense.

For field touch-up work the Contractor shall notify the Owner and allow him to inspect surfaces after
cleaning and before primer or paint is applied.

09900.3.2 Surface Preparation

Coating work shall include the protection of surfaces not to be coated and surface preparation, furnishing
and applying materials, and other work incidental to coating that is required to properly execute the work.
All exposed surfaces of the equipment shall be coated in accordance with the coating manufacturer’s
recommendations.

All surfaces to be coated shall be clean and dry, free of grease, rust, scale, dirt, and dust and shall meet
the recommendations of the coating manufacturer for surface preparation. Qil and grease shall be
completely removed by using techniques described in SSPC-SP 1 before mechanical cleaning is started.
Surfaces to be field painted shall be prepared to a hand or power tool cleaning in accordance with SSPC-
SP-2 or 3. Contractor shall ensure that steel surfaces are at the specified preparation level immediately
prior to paint application.

Surfaces shall be free of cracks, pits, projections, or other imperfections that would interfere with the
formation of a smooth, unbroken coating film.

Freshly coated surfaces shall be protected from dust and other contaminants. The gloss on previously
coated surfaces shall be dulled if necessary for proper adhesion of topcoats.

When applying touchup coating or repairing previously coated surfaces, the surfaces to be coated shall
be cleaned as recommended by the coating manufacturer and the edges of the repaired area shall be
feathered by sanding or wire brushing to produce a smooth transition that will not be noticeable after the
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coating is applied. All coatings made brittle or otherwise damaged by heat of welding shall be completely
removed.

The quality of compressed air shall be verified in accordance with ASTM D4285 prior to performing
abrasive blasting. The test will be carried out at the beginning of each shift and witnessed by the coating
inspector.

Electrical plates, hardware, light fixture trim, and fittings shall be removed prior to preparing surfaces or
finishing.

All mill finish aluminum or items not to be painted shall be masked-off or shielded.

Impervious Surfaces: Mildew shall be removed by scrubbing with solution of tri-sodium phosphate and
bleach. The surface shall be rinsed with clean water and allowed to dry.

Pervious (concrete block) Surfaces: Old paint shall be removed and surface cleaned by 5,000 psi
vacuum water blast method. Paint chips and blasting water shall be collected for proper disposal.
Disposal of existing lead based paints shall be coordinated with the Plant EHS representative. Surface
shall be allowed to dry. Holes shall be filled with repair mortar prior to paint application.

09900.3.2.1 Galvanized Surfaces. Galvanized surfaces shall be prepared for coating according to the
instructions of the coating manufacturer. Any chemical treatment of galvanized surfaces shall be followed
by thorough rinsing with clean water.

09900.3.2.2 Ferrous Metal Surfaces. Ferrous metal surfaces shall be prepared for coating by using
one or more of the following cleaning procedures as specified: solvents (SSPC-SP1); hand tools (SSPC-
SP2); power tools (SSPC-SP3 or -SP11); abrasive blasting (SSPC-SP5, -SP6, -SP7, or -SP10); or water
jetting (-SP12). Oil and grease shall be completely removed in accordance with SSPC-SP1 before
beginning any other cleaning method. Surfaces of welds shall be scraped and ground as necessary to
remove all slag and weld spatter.

All cut or sheared edges shall be ground smooth to a 1/8 inch minimum radius for all material 1/4 inch
thickness and larger. For material thickness less than 1/4 inch all cut or sheared edges shall be ground
smooth to a radius equal to 1/2 the material thickness. Grinding of rolled edges on standard shapes with
a minimum radius of the 1/16 inch will not be required.

All ferrous metal surfaces shall have all welds ground smooth and free of all defects in accordance with
NACE Standard RP0178, Appendix C, Designation D.

All blasting residue, waste, and accumulation shall be removed before coating application.

Cleaned surfaces shall be coated or lined with the specified coating, primer, or touchup coat within
6 hours of cleaning, or before rust bloom occurs. No blast cleaned surfaces shall stand overnight before
coating.

The surface preparation specified herein are minimums, and if the requirements printed in the coating
manufacturer's data sheets exceed the limits specified, the value printed on the data sheets shall become
the minimum requirement

09900.3.3 Mixing and Thinning
Coating shall be thoroughly mixed each time any is withdrawn from the container. Coating containers
shall be kept tightly closed except while coating is being withdrawn.

Coating shall be factory mixed to proper consistency and viscosity for hot weather application without
thinning. Thinning will be permitted only as necessary to obtain recommended coverage at lower
application temperatures. In no case shall the wet film thickness of applied coating be reduced, by
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addition of coating thinner or otherwise, below the thickness recommended by the coating manufacturer.
Thinning shall be done in compliance with all applicable air quality regulations.

Uniform suspension of coating pigments shall be maintained during application.
Jobsite tinting will not be permitted.

09900.3.4 Application

Coating shall be applied in a neat manner that will produce an even film of uniform and proper thickness,
with finished surfaces free of runs, sags, ridges, laps, and brush marks. In no case shall coating be
applied at a rate of coverage greater than the maximum rate recommended by the coating manufacturer.

A skid resistant additive shall be incorporated into the top layer of coating systems which are applied to
permanent walking surfaces.

Each layer of the coating system shall be of a visibly different color or shade from the preceding coat.
Coatings shall be factory tinted.

A minimum of 80 foot-candles of illumination shall be provided for surfaces to be coated.

Ventilation in the work area shall be adequate to remove all particulates and solvent vapors. Where
natural ventilation is inadequate, a mechanical ventilation system shall be employed. The ventilation
system shall provide a clean air supply during all phases of coating operations.

Coating failures will not be accepted and shall be entirely removed down to the substrate and the surface
recoated. Failures include but are not limited to checking, cracking, teardrops, fat edges, fisheyes, or
delamination.

Coating materials shall be applied in accordance with the manufacturer's recommendations by competent
and experienced applicators.

The Contractor shall be responsible for review and acceptance of the prepared surface. The application
of coating material to a surface shall constitute acceptance of that surface by the Contractor. If the
surface is not acceptable for coating, the Contractor shall notify the Owner in writing before starting
application of the coating material.

Finishes shall not be applied to surfaces that are not dry. Applied coat shall be allowed to dry before next
coat is applied.

The application of each coat of paint will be inspected by the Owner and/or a technical representative
from the painting manufacturer.

The materials stated pot life shall be strictly observed. Mixed materials beyond their pot life shall be
discarded.

09900.3.5 Protection of Surfaces

Throughout the work, proper dropcloths, masking tapes, and other protective measures shall be provided
to protect surfaces from accidental spraying, splattering, or spilling of coatings. Damage resulting from
coating operations shall be corrected and repaired. Coatings deposited on surfaces not being coated
shall immediately be removed.

The Contractor shall remove and reinstall, or provide adequate in-place protection for, valve and
equipment identification tags, gauges, installed hardware, accessories, lighting and electrical
components, factory finished materials, plumbing fixtures and fittings, and other materials that may
become splattered or damaged by coating materials.
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09900.3.6 Cleaning
As work proceeds, all paint shall be promptly removed where spilled, splashed, or spattered.

During the progress of the work. the premises shall be maintained free of unnecessary accumulation of
tools, equipment, surplus materials, and debris.

All cotton waste, cloths, and material which may constitute a fire hazard shall be collected and , placed in
closed metal containers and removed daily from the site.

09900.3.7 Environmental Conditions
Coatings shall not be applied, except under environmentally controlled conditions, during wet, damp, or
foggy weather, or when windblown dust, dirt, debris, or insects will collect on freshly applied coating.

The Contractor shall ensure surface temperatures or the surrounding air temperature is above 50° F,
below 100° F, and a minimum of 5° F above dewpoint before applying finishes, unless manufacturers
product data sheet allows for low temperature cure conditions. Coating or lining material shall not be
installed if the relative humidity is greater than 95 percent.

Coatings shall not be applied at temperatures lower than the minimum temperature recommended by the
coating manufacturer, or to metal surfaces where conditions are likely to cause condensation, regardless
of the air temperature. When necessary for proper application, a temporary enclosure shall be erected
and the environment properly conditioned until the coating has fully cured. Adequate continuous
ventilation and sufficient heating facilities to maintain temperatures above 50° F for 24 hours before,
during and 48 hours after application of finishes shall be provided, unless required otherwise by
manufacturer's instructions

Coatings shall not be applied at temperatures higher than the maximum temperature recommended by
the coating manufacturer. Where coatings are applied during periods of elevated ambient temperatures,
the Contractor shall ensure that proper application is performed including adherence to all re-coat window
requirements. Precautions shall be taken to reduce the temperature of the surface application, especially
for metal, at elevated temperatures above 100° F including shading the application area from direct
sunlight, applying coating in the evening or at night, and ventilating the area to reduce the humidity and
temperature.

09900.3.8 Quality Control

The following inspection and testing shall be performed: visual inspection, surface profile, wet and dry film
thickness, spark testing, and adhesion testing. The Owner will be responsible for review of all Contractor
testing documentation and will also establish hold points indicating periodic onsite review of the
Contractor's test procedures.

The Contractor shall provide daily documented atmospheric condition reports to the Owner including
temperature and humidity every four hours during application and temperature monitoring during cure of
the coating system.

Personnel performing or supervising the inspection of surface preparation, coating application and quality
control testing shall be qualified as a Certified Coating Inspector in accordance with the requirements of
NACE International or previously approved equivalent program.

09900.3.8.1 Surface Profile Testing. The surface profile for ferrous metal surfaces shall be measured
for compliance with the specified minimum profile in accordance with ASTM D4417. The surface profile
for concrete shall comply with SSPC-SP 13, Table 1, for severe service.

09900.3.8.2 Visual Inspection. The surface of the protective coatings shall be visually inspected.

09900.3.8.3 Film Thickness. Coating film thickness shall be verified by measuring the film thickness of
each coat as it is applied and the dry film thickness of the entire system. Dry film thickness shall be
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measured in accordance with SSPC-PA 2. Wet film thickness shall be measured with a gauge that will
measure the wet film thickness within an accuracy of £0.5 mil in accordance with ASTM D4414.

09900.3.8.4 Spark Testing. Spark testing shall be conducted for coatings on metallic surfaces that will
be in immersion service or underground buried service. Coatings shall be spark tested using an
acceptable electrical spark tester set at the recommended voltage. The Owner shall observe the spark
testing and shall verify the testing equipment is working properly before the spark testing of the coating is
started. The electrode movement shall be continuous and shall proceed in a systematic manner that will
cover 110 percent of the coated surface.

Spark testing for coatings on metal shall be done in accordance with NACE RPO188.

All detected holidays and pinholes shall be marked and repaired as recommended by the coating
manufacturer.

09900.3.8.5 Adhesion Testing. An adhesion test shall be conducted on a properly prepared and coated
steel, concrete or concrete masonry surface that is acceptable to the Contractor and the Owner. The test
area shall be at least 2 square feet or larger to allow a minimum of three tests to be conducted. The test
area shall be coated with the specified system and cured as recommended by the coating manufacturer.
Pull-off strength adhesion tests of the coating shall be conducted in accordance with ASTM D4541 using
an Elcometer tensile adhesion tester. At least three adhesion tests shall be conducted and the results
averaged. Adhesion strength shall equal or exceed the minimum adhesion strength recommended by the
coating manufacturer and shall exceed the tensile strength of the substrate.

If the coating fails the adhesion test, the cause of the failure shall be determined and corrected before
reconducting the test.

09900.3.9 Not Used

09900.3.10 Cleanup
All project and plant generated wastes/debris shall be, and remain, unmixed and separate.

Blast and coating residue shall be removed from the enclosure to the appropriate waste storage
containers on a daily basis unless otherwise directed by the Owner.

The Contractor shall provide prompt removal and proper disposal of all debris and trash generated in
doing the work; at least on a weekly interval.

All tools, surplus materials, equipment, scrap, debris and waste shall be removed from the plant site
immediately upon completion of the project.

Blast wastes may remain onsite until proper waste classifications are determined. Blast/paint residue
shall be removed within one week of the receipt of analytical data.

Contractor generated solvent wastes and coatings application waste is the sole responsibility of the
Contractor. All such wastes shall be managed by the Contractor.

The Contractor shall correct and restore to original condition any property and equipment damaged as a
result of project operations.
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SECTION 13300
PRE-ENGINEERED METAL BUILDING SYSTEMS

13300.1 General

13300.1.1 Related Documents

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

13300.1.2 Summary

13300.1.2.1

13300.1.2.2

The extent of the building is shown on the drawings. Items to be furnished and installed
include, but are not limited to the following:

Thermal wall and roof insulation.

Anchor bolts for building columns, beams and embedded items installed under other sections
ofthe specifications.

Boots for sealing and flashing roof penetrations.

Snowjacks over entrance doors.

Shop drawings, erection plans, column and bracing reactions, certifications.
Anchor bolt design.

Design drawings and calculations wet sealed and signed by a Professional Engineer
licensed in the state of Missouri.

Design Loads: Basic design loads, as well as auxiliary and collateral loads, are indicated
below.

Basic design loads include live load, wind load, and seismic load in addition to the dead load.

Collateral loads include additional dead loads over and above the weight of the metal
building system such as monorail systems hanging from the roof.

Roof

Dead Load:
Weight of all structures/materials incorporated into roof construction
Uniformly distributed hanging dead load of 10 psf (lighting+misc. mechanical loads)

Live Load:
Roof load - 20 psf (non-reducible)
Monorail loads (include 15% impact)if required

Snow Load:

Ground Snow Load — 20 psf + plus snow drift where required
Exposure C (Exposure Factor = 1.0)

Importance Factor = 1.00

Wind Load:

Design and engineer metal building systems capable of withstanding the effects of wind
