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 Valves with threaded connections: 
 Install valves by applying wrench on end of valve nearest the joint to prevent 

distortion of the valve body. 
 Apply pipe joint compound or Teflon tape on external (male) threads to prevent 

forcing compound into valve seat area. 

 Valves with flanged connections: 
 Align flanges and gasket carefully before tightening flange bolts. 
 When flanges are aligned, install bolts and hand tighten. 
 Tighten nuts opposite each other with equal tension before moving to next pair 

of nuts. 

 Valves with soldered connections: 
 Do not overheat connection to prevent damage to resilient seats and metal 

seat rings. 
 Position valves in full open position before starting soldering procedure. 
 Apply heat to piping rather than to valve body. 

 
END OF SECTION 
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SECTION 40_05_62 
 

PLUG VALVES 

GENERAL 

SUMMARY 

 Section includes: 
 Lubricated. 
 Non-lubricated. 
 Multi-port plug valves for digester gas service shall be as specified in 

Section 46_73_19. 

 Related sections: 
 The Contract Documents are complementary; what is called for by one is as 

binding as if called for by all. 
 It is the CONTRACTOR’s responsibility for scheduling and coordinating the 

Work of subcontractors, suppliers, and other individuals or entities performing 
or furnishing any of CONTRACTOR’s Work. 

REFERENCES 

 American Water Works Association (AWWA): 
 C517 - Resilient-Seated Cast Iron Eccentric Plug Valves. 

 ASTM International (ASTM): 
 A 126 - Standard Specification for Gray Iron Castings for Valves, Flanges, and 

Pipe Fittings. 
 A 536 – Standard Specification for Ductile Iron Castings. 

SUBMITTALS 

 Shop drawings: Submit the following information as specified in General 
Conditions 4.0 and 40_05_51: 
 Product data. 
 Operation and maintenance data. 

PRODUCTS 

NON-LUBRICATED PLUG VALVES 

 Manufacturers: One of the following or equal: 
 DeZurik, "PEF." 
 Milliken Valves. 

 Design: 
 Type: Non-lubricated eccentric type, in accordance with AWWA C517. 
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 Plug face: Resilient material that operates satisfactorily at a temperature of 
180 degrees Fahrenheit continuous and 215 degrees Fahrenheit intermittent, 
except for valves in compressed air or digester gas service. 
 Valves in compressed air service: Resilient material suitable for 

continuous duty at 250 degrees Fahrenheit. 
 Valves in digester gas service: Resilient material suitable for petroleum or 

digester gas at continuous duty at 180 degrees Fahrenheit. 
 Compression washer: Provide flat compression washer made of Teflon, or of a 

material having equal physical characteristics on valve stem between plug and 
bonnet. 

 Stem seals: Provide stem seals serviceable without unbolting the valve bonnet 
assembly. 

 Clearly mark valves to indicate their open and closed positions. 
 Provide valves with ends as required by piping details indicated on the 

Drawings. 

 Materials: 
 Body and plug: ASTM A 126, Class B, cast-iron, with plug face of Viton 

material suitable for the intended service as specified under paragraph 
"Design" above. 

 Body seats in valves 3-inch size and larger: Provide with overlay of not less 
than 90-percent nickel and minimum thickness of 1/8 inch on surfaces 
contacting the plug face. 

 Stem bearing and bottom bearing: Type 316 stainless steel. 
 Internal parts, except the body and plug: Type 316 stainless steel. 
 Exposed nuts, bolts, and washers: Zinc plated. Exception: Exposed nuts, 

bolts, and washers for buried service: Stainless steel. 

VALVE OPERATORS 

 Furnish valves with an operating wrench or worm gear operator: 
 Equip valves 4 inch nominal size and smaller with a lever operator. 
 Equip valves 6 inch nominal size and larger with a worm gear operator. 

COATING 

 Coat interior metal surfaces as specified in Section 40_05_51. 

 Coat exterior metal surfaces as specified in Section 09_96_01. 

EXECUTION 

INSTALLATION 

 Install valves as specified in Section 40_05_51 and the manufacturer’s instructions. 

 Install valves so that in the closed position the pressure in the pipeline applies a 
seating head on the valves. 

 Lubrication: Lubricate plug valves and fill extended lubricant pipes with lubricant 
suitable for service intended. 
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 Install valves so that in the open position the plug is located in the top half of the 
valve body. 

 
END OF SECTION 
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SECTION 40_05_63 
 

BALL VALVES 

GENERAL 

SUMMARY 

 Section includes: Metal body ball valves. 

 Related sections: 
 The Contract Documents are complementary; what is called for by one is as 

binding as if called for by all. 
 It is the CONTRACTOR’s responsibility for scheduling and coordinating the 

Work of subcontractors, suppliers, and other individuals or entities performing 
or furnishing any of CONTRACTOR’s Work. 

REFERENCES 

 American Society of Mechanical Engineers (ASME): 
 B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 

250. 
 B16.5 - Pipe Flanges and Flanged Fittings: NPS 1/2 through 24. 

 American Water Works Association (AWWA): 
 C507 - Standard for Ball Valves 6 Inch Through 48 Inch. 

 ASTM International (ASTM): 
 A 48 - Standard Specification for Gray Iron Castings. 
 A 216 - Standard Specification for Steel Castings, Carbon, Suitable for Fusion 

Welding, for High-Temperature Service. 
 A 351 - Standard Specification for Castings, Austenitic, for Pressure-

Containing Parts. 

SYSTEM DESCRIPTION 

 General: Unless otherwise indicated on the Drawings use: 
Metal body ball valves on metallic pipelines. 

 Do not use metal body ball valves in sodium hypochlorite or sodium bisulfite 
systems. 

SUBMITTALS 

 Shop drawings: Submit the following information as specified in General 
Conditions 4.0 and 40_05_51: 
 Product data. 
 Operation and maintenance data. 
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PRODUCTS 

METAL BODY BALL VALVES, LESS THAN 6 INCH SIZE 

 Manufacturers: One of the following, or equal: 
 Apollo Valves as manufactured by Conbraco Industries, Inc. 
 Metso Automation/Jamesbury. 
 NIBCO, Inc. 
 Flow-Tek, Inc.  

 General: 
 Type: Non-lubricated, full port and capable of sealing in either direction. 
 End connections: 

 Threaded or solder ends for sizes 3-inch and smaller. 
 Class 150 flanged for sizes larger than 3 inch.  

Flanges: In accordance with ASME B16.1 standards. 
 Stem packing: Manually adjustable while valve is under pressure. 
 Shafts:  

 Rigidly connected to the ball by a positive means.  
 Design connection to transmit torque equivalent to at least 

75 percent of the torsional strength of the shaft. 
 Handles: Stainless steel latch lock handle with vinyl grip and stainless steel nut 

designed to open and close the valve under operating conditions. 
 Temperature limits: Suitable for operation between minus 20 and 350 degrees 

Fahrenheit. 

 Materials: 
 Valves in copper lines: Bronze body. 
 Valves in steel and ductile iron piping: Ductile iron or cast steel body. 
 Valves in stainless steel piping: Stainless steel body, material type to match 

piping material as specified in Section 40_05_00.01. 
 Ball: Type 304 or 316 stainless steel, Type 316 in digester gas applications. 
 Seats: PTFE. 
 Stem seals: PTFE or Viton. 
 Bearings: Self-lubricated, corrosion resistant material that will not contaminate 

potable water. 
 Valves for combustible fluid applications (digester gas, natural gas, fuel oil, 

etc.) must be of fire safe design. 

EXECUTION 

INSTALLATION 

 General: Install each type of valve in accordance with manufacturers' printed 
instructions. 

 Special techniques: 
 PVC ball valves for hypochlorite service:  

 Provide valve with factory drilled 0.125-inch hole in the upstream side of 
the ball. 

 Provide an engraved plastic tag permanently attached to the valve stem 
stating "One side of ball drilled for hypochlorite service." 

END OF SECTION 
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SECTION 40_05_64 
 

BUTTERFLY VALVES 

GENERAL 

SUMMARY 

 Section includes: Butterfly valves. 

 Related sections: 
 The Contract Documents are complementary; what is called for by one is as 

binding as if called for by all. 
 It is the CONTRACTOR’s responsibility for scheduling and coordinating the 

Work of subcontractors, suppliers, and other individuals or entities performing 
or furnishing any of CONTRACTOR’s Work. 

REFERENCES 

 American Society of Mechanical Engineers (ASME): 
 B16.1 - Cast Iron Pipe Flanges and Flanged Fittings, Classes 25, 125 and 

250. 
 B16.5 - Pipe Flanges and Flanged Fittings, NPS 1/2 through NPS 24. 

 American Water Works Association (AWWA): 
 C110 - Standard for Ductile-Iron and Gray-Iron Fittings. 
 C504 - Rubber-Seated Butterfly Valves. 
 C540 - Standard for Power-Actuating Devices for Valves and Sluice Gates. 
 C550 - Protective Interior Coatings for Valves & Hydrants. 
 C606 - Standard for Grooved and Shouldered Joints. 

 ASTM International (ASTM):  
 A 126 - Standard Specification for Gray Iron Castings for Valves, Flanges, and 

Pipe Fittings. 
 A 216 - Standard Specification for Steel Castings, Carbon, Suitable for Fusion 

Welding, for Higher-Temperature Service. 
 A 276 - Standard Specification for Stainless Steel Bars and Shapes. 
 A 351 - Standard Specification for Castings, Austenitic, for Pressure-

Containing Parts. 
 A 395 - Standard Specification for Ferritic Ductile Iron Pressure-Retaining 

Castings for Use at Elevated Temperatures. 
 A 479 - Standard Specification for Stainless Steel Bars and Shapes for Use in 

Boilers and Other Pressure Vessels. 
 A 515 - Standard Specification for Pressure Vessel Plates, Carbon Steel, for 

Intermediate - and Higher-Temperature Service. 
 A 516 - Standard Specification for Pressure Vessel Plates, Carbon Steel, for 

Moderate - and Lower-Temperature Service. 
 A 536 - Standard Specification for Ductile Iron Castings. 
 A 564 - Standard Specification for Hot-Rolled and Cold-Finished Age-

Hardening Stainless Steel Bars and Shapes. 
 A 582 - Standard Specification for Free-Machining Stainless Steel Bars 
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 B 584 - Standard Specification for Copper Alloy Sand Castings for General 
Applications. 

 D 429 - Standard Test Methods for Rubber Property-Adhesion to Rigid 
Substrate. 

 Compressed Gas Association (CGA): 
 Standard G-4.1 - Cleaning Equipment for Oxygen Service. 

 NSF International (NSF): 
 Standard 61 - Drinking Water System Components - Health Effects. 

 United States Code of Federal Regulations (CFR): 
 21 - Food and Drugs. 

SYSTEM DESCRIPTION 

 Design requirements: 
 Industrial class butterfly valves: 

 Industrial class butterfly valves capable of 150 pounds per square inch 
leak tight shut off. 

 Usage: 
 Provide and install butterfly valve types as outlined in the Butterfly Valve 

Application Schedule at the end of this Section. 

 Performance requirements: 
 Tight shutoff at the pressure rating of the valve with pressure applied in either 

direction. 
 Suitable for the following service conditions: 

 Throttling. 
 Frequent operation. 
 Operation after long periods of inactivity. 
 Installation in any position and flow in either direction. 

SUBMITTALS 

 Shop drawings: Submit the following information as specified in General 
Conditions 4.0 and 40_05_51: 
 Product data 
 Certificates: 

 Interior epoxy coatings: Affidavit of compliance attesting that epoxy 
coatings applied to interior surfaces of butterfly valves comply with all 
provisions in accordance with AWWA C550. 

 Operation and Maintenance Data. 

PRODUCTS 

INDUSTRIAL CLASS BUTTERFLY VALVES 

 Manufacturers: One of the following or equal: 
 SPX/DeZurik Style BOS. 
 Tyco-Keystone Figure AR2. 
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 Valve body: 
 Pressure rating: 150 pounds per square inch, minimum. 
 Material: Cast iron, ASTM A 126, Class B or Ductile Iron, ASTM A 395, Grade 

60/40/18. 
 Body design: Lugged style body with drilled and tapped boltholes in 

accordance with ASME B16.1, Class 125 and Class 150 flange drilling 
dimensions. 

 Disc: 
 Materials: 

 Air and water service: Cast iron, ASTM A 126, Class B or Ductile Iron, 
ASTM A 536, Grade 65/45/12 or Type 316 stainless steel, ASTM A 351, 
Grade CF8M. 

 Natural gas and digester gas service: Type 316 stainless steel, 
ASTM A 351, Grade CF8M. 

 Disc edge: Nickel-plated when cast iron or ductile iron disc is used. 

 Shaft and bearings: 
 Shaft: Type 316 stainless steel, ASTM A 276. 
 Shaft bearings: Self-lubricating sleeve type, Teflon with stainless steel or 

fiberglass backing. 

 Disc pins: Secure valve disc to shaft by means of solid, smooth-sided, taper or 
dowel pins, Type 316 stainless steel: 
 Extend pins through shaft and mechanically secure in place. 

 Seats: 
 Material: 

 Natural gas and digester gas applications: Neoprene or Buna N. 
 All other applications: EPDM. 

 Seat retention ring, if used on larger sizes: Type 316 stainless steel or bronze, 
ASTM B 584, with stainless steel fasteners. For all such valves, bond the seat 
to the retention ring. 

 Valve shaft packing: 
 Natural gas and digester applications: Neoprene or Buna N. 
 All other applications: EPDM or Teflon. 

BUTTERFLY VALVE ACTUATORS 

 Manual actuators for aboveground valves 10 inches in nominal size and smaller for 
gas service. 
 For valves operating at pressures up to and including 250 pounds per square 

inch, provide hand lever type with locking device so that the valve can be 
locked in any position with a wing nut. 
Locking device: Rigid, allowing no vibration or chattering of the valve. 
Hand lever: 12 inches long, with handgrip. 

 For valves operating at pressures above 250 pounds per square inch, provide 
totally enclosed worm gear actuator mounted on the valve. 
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 Manual actuators for aboveground valves in nominal sizes and in service 
applications other than specified above, except for valves 30 inches and larger. 
 For valves operating at pressures up to and including 250 pounds per square 

inch, provide either a totally enclosed worm gear actuator or a totally enclosed 
traveling nut actuator mounted on the valve. 

 For valves operating at pressures above 250 pounds per square inch, provide 
totally enclosed worm gear actuator mounted on the valve. 

 Position indication: 
 For all aboveground worm gear or traveling nut manual actuators, provide 

position indication on the actuator enclosure. 

COATING 

 Shop coat interior and exterior metal surfaces of valves, except as follows: 
 Interior machined surfaces. 
 Surfaces of gaskets and elastomeric seats and stem seals. 
 Bearing surfaces. 
 Stainless steel surfaces and components. 

 Coating material for potable water applications: 
 Formulate coating material from materials in accordance with CFR 21. 

 Field applied coatings: 
 Additional coating of the valve exterior will be required to match the epoxy or 

epoxy/polyurethane paint system as specified in Section 09_96_01. 
 When shop applied finish coating matches field applied coating on 

adjacent piping, touch up shop coating in damaged areas in accordance 
with instructions recommended by the paint manufacturer. 

 When shop applied coating does not match field coating on adjacent 
piping, or when damage has occurred to the shop applied coating that 
requires more than touchup, blast clean valve surfaces or utilize other 
surface preparation recommended by the manufacturer of the coating 
material and apply the coating system used for coating adjacent piping. 

 Surface coatings: 
 Interior surfaces of valves used in low-pressure gas service: High temperature 

coating for range of 150 to 350 degrees Fahrenheit, as specified in 
Section 09_96_01. 

 Exterior surfaces of valves, actuators, and accessories: 
Submerged valves: High solids epoxy. 

 Polished and machined surfaces: Apply rust-preventive compound. 

 Coating materials: 
 High temperature coating: As specified in Section 09_96_01 and in 

accordance with AWWA C550. 
 Rust-preventive compound: One of the following or equal: 

Houghton, Rust Veto 344. 
Rust-Oleum, R-9. 
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EXECUTION 

INSTALLATION 

 Install valves with valve shafts horizontal, unless a vertical shaft is required to suit a 
particular installation, and unless a vertical shaft is indicated on the Drawings. 

 Install pipe spools or valve spacers in locations where butterfly valve disc travel may 
be impaired by adjacent pipe lining, pipefittings, valves, or other equipment. 

BUTTERFLY VALVE APPLICATION SCHEDULE 

 Acceptable butterfly valve types and body styles are listed in the Butterfly Valve 
Application Schedule provided at the end of this Section. Furnish and install 
butterfly valves in accordance with this Schedule. 

 
BUTTERFLY VALVE APPLICATION SCHEDULE 

Valve Type and Style Acceptable Applications 
Industrial Class Butterfly Valves – Lugged 
Body Design 

Aboveground in the following service 
applications only: 
- Aeration Air Systems 
- Natural Gas Systems 
- Digester Gas Systems 
- Chilled and Hot Water Systems 

Industrial Class Butterfly Valves – Wafer 
(not lugged) Body Design 

Not allowed. 

 
END OF SECTION 
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SECTION 40_61_00 
 

COMMON WORK RESULTS FOR PROCESS CONTROL AND INSTRUMENTATION 
SYSTEMS 

GENERAL 

SUMMARY 

 Section includes: 
 General requirements applicable to all Process Control and Instrumentation 

Work. 
 General requirements for process control and instrumentation submittals. 

 Related sections: 
 The Contract Documents are complementary; what is called for by one is as 

binding as if called for by all. 
 It is the CONTRACTOR’s responsibility for scheduling and coordinating the 

Work of subcontractors, suppliers, and other individuals or entities 
performing or furnishing any of CONTRACTOR’s Work. 

 Items involving electrical, control, and instrumentation construction may 
be indicated on the Drawings or specified in the Specifications that do not 
apply specifically to electrical, control and instrumentation systems. 

 Interfaces to equipment, instruments, and other components: 
 The Drawings, Specifications, and overall design are based on preliminary 

information furnished by various equipment manufacturers, which identify a 
minimum scope of supply from the manufacturers. This information pertains 
to, but is not limited to, instruments, control devices, electrical equipment, 
packaged mechanical systems, and control equipment provided with 
mechanical systems. 

 Provide all material and labor needed to install the actual equipment 
furnished, include all costs to add any additional instruments, wiring, control 
system inputs/outputs, controls, interlocks, electrical hardware etc., which 
may be necessary to make a complete, functional installation based on the 
actual equipment furnished: 

   Make all changes necessary to meet the manufacturer’s wiring 
requirements. 

 Submit all such changes and additions to the ENGINEER for acceptance as 
specified in General Conditions 6.0. 

 Review the complete set of Drawings and Specifications in order to ensure 
that all items related to the instrumentation and control systems are 
completely accounted for. Include any items that appear on Drawings or in 
Specifications from another discipline in the scope of Work: 

 If a conflict between Drawings and Specifications is discovered, 
refer conflict to the ENGINEER as soon as possible for resolution. 



TECHNICAL SPECIFICATIONS 

TS - 369 
 

 All instrumentation, and control equipment and systems for the entire project to 
comply with the requirements specified in the Instrumentation and Control 
Specifications, whether referenced in the individual Equipment Specifications or not: 

 The requirements of the Instrumentation and Control Specifications apply to 
all Instrumentation and Control Work specified in other Specifications, 
including, LCPs, VCPs, etc. 

 Inform all vendors supplying instrumentation, control systems, panels, 
and/or equipment of the requirements of the Instrumentation and Control 
Specifications. 

 The OWNER is not responsible for any additional costs due to the failure of 
the CONTRACTOR to notify all subcontractors and suppliers of the 
Instrumentation and Control Specifications’ requirements. 

 Contract Documents: 
 General: 

 The Drawings and Specifications are complementary and are to be used 
together in order to fully describe the Work. 

 Specifications: 
 General Conditions and Special Conditions of the Contract Documents 

govern the Work. 
 These requirements are in addition to all General Requirements. 

 Contract Drawings: 
 The Instrumentation and Control Drawings show in a diagrammatic 

manner, the desired locations, and arrangements of the components of 
the Instrumentation Work. Follow the Drawings as closely as possible, use 
professional judgment and coordinate with the other trades to secure the 
best possible installation, use the entire Drawing set for construction 
purposes. 

 Locations of equipment, control devices, instruments, boxes, panels, etc. 
are approximate only, exercise professional judgment in executing the 
Work to ensure the best possible installation: 
 The equipment locations and dimensions indicated on the Drawings 

and elevations are approximate. Use the shop drawings to determine 
the proper layout, foundation, and pad requirements, etc. for final 
installation. Coordinate with all subcontractors to ensure that all 
instrumentation and control equipment is compatible with other 
equipment and space requirements. Make changes required to 
accommodate differences in equipment dimensions. 

 The CONTRACTOR has the freedom to select any of the named 
manufacturers as identified in the individual Specifications; however, 
the ENGINEER has designed the spatial equipment layout based 
upon a single manufacturer and has not confirmed that every named 
manufacturer’s equipment fits in the allotted space. It is the 
CONTRACTOR’s responsibility to ensure that the equipment being 
furnished fits within the defined space. 

 Installation details: 
 The Contract Drawings include installation details showing means 

and methods for installing instrumentation and control equipment. 
For cases where typical details are not provided or compatible with 
an installed location, develop installation details that are necessary 
for completing the Work, and submit these details for review by the 
ENGINEER. 
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 Alternates/Alternatives: 
 Substitute item provisions as specified in General Conditions, GC 6.0. 

 Changes and change orders: 
 As specified in General Conditions, GC 6.0. 

REFERENCES 

 Code compliance: 
 As specified herein: 

 The publications are referred to in the text by basic designation only. The 
latest edition accepted by the Authority Having Jurisdiction of referenced 
publications in effect at the time of Bid governs. 

 The following codes and standards are hereby incorporated into this 
Section: 

  American National Standards Institute (ANSI): 
 B16.5 - Pipe Flanges and Flanged Fittings. 

 American Petroleum Institute (API): 
 RP551 - Process Measurement Instrumentation. 
 RP552 - Transmission Systems. 
 RP553 - Refinery Control Valves. 
 RP554 - Process Instrumentation and Control. 
 RP555 - Process Analyzers. 
 RP556 - Fired Heaters & Steam Generators. 
 RP557 - Guide to Advanced Control Systems. 

 ASTM International (ASTM): 
 A269 - Seamless and Welded Austenitic Stainless Steel Tubing for 

General Service. 
         FM Global (FM). 
 Institute of Electrical and Electronics Engineers (IEEE). 
 International Electrotechnical Commission (IEC) 
 InterNational Electrical Testing Association (NETA). 
 International Organization for Standardization (ISO): 

 9001 - Quality Systems - Model for Quality Assurance in 
Design/Development, Production, Installation and Servicing. 

 International Society of Automation (ISA): 
 5.1 - Instrumentation Symbols and Identification. 
 5.2 - Binary Logic Diagrams for Process Operations. 
 5.3 - Graphic Symbols for Distributed Control/Shared Display 

Instrumentation, Logic, and Computer Systems. 
 5.4 - Instrument Loop Diagrams. 
 5.5 - Graphic Symbols for Process Displays. 
 7.00.01 - Quality Standard for Instrument Air. 
 RP - 12.4 - Pressurized Enclosures. 
 18.1 - Annunciator Sequences and Specifications. 
 20 - Specification Forms for Process Measurement and Control 

Instruments, Primary Elements, and Control Valves. 
 TR20.00.01 - Specification Forms for Process Measurement and 

Control Instruments Part 1: General Considerations Updated with 27 
New Specification Forms in 2004-2005. 

 50.00.01 - Compatibility of Analog Signals for Electric Industrial 
Process Instruments. 
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 51.1 - Process Instrumentation Terminology. 
 RP60.3 - Human Engineering for Control Centers. 
 71.01 - Environmental Conditions for Process Measurement and 

Control Systems: Temperature and Humidity. 
 71.02 - Environmental Conditions for Process Measurement and 

Control Systems: Power. 
 71.03 - Environmental Conditions for Process Measurement and 

Control Systems: Mechanical Influences. 
 71.04 - Environmental Conditions for Process Measurement and 

Control Systems: Airborne Contaminants. 
 National Electrical Manufacturers Association (NEMA): 

 250 - Enclosures for Electrical Equipment (1000 V Maximum). 
 National Fire Protection Association (NFPA): 

 70 - National Electric Code (NEC). 
 496 - Purged and Pressurized Enclosures for Electrical Equipment, 

where applicable. 
 820 - Standard for Fire Protection in Wastewater Treatment and 

Collection Facilities. 
 Underwriters Laboratories, Inc. (UL): 

 508 - Industrial Control Equipment.  

 Compliance with Laws and Regulations: 
A s specified in Document 00_72_00. 

DEFINITIONS 

 Definitions of terms and other electrical and instrumentation considerations as set 
forth by: 

 FM. 
 IEC. 
 IEEE. 
 ISA. 
 ISO. 
 NEC. 
 NETA. 
 NFPA. 
 NIST. 
 UL. 

 Specific definitions: 
 Control circuit: Any circuit operating at 120 volts alternating current (VAC) or 

direct current (VDC) or less, whose principal purpose is the conveyance of 
information (including performing logic) and not the conveyance of energy 
for the operation of an electrically powered device. 

 Panel: An instrument support system that may be either a flat surface, a 
partial enclosure, or a complete enclosure for instruments and other devices 
used in process control systems. Unless otherwise specified or clearly 
indicated by the context, the term “panel” in these Contract Documents is 
interpreted as a general term, which includes flat surfaces, enclosures, 
cabinets and consoles. 
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 Power circuit: Any circuit operating at 90 volts (AC or DC) or more, whose 
principal purpose is the conveyance of energy for the operation of an 
electrically powered device. 

 Signal circuit: Any circuit operating at less than 50 VAC or VDC, which 
conveys analog information or digital communications information. 

 Digital bus: A communication network, such as Profibus, Foundation 
Fieldbus, or DeviceNet, allowing instruments and devices to transmit data, 
control functions and diagnostic information. 

 2-Wire transmitter (loop powered): A transmitter that derives its operating 
power supply from the signal transmission circuit and requires no separate 
power supply connections. As used in this Section, two-wire transmitter 
refers to a transmitter that provides 4 to 20 milliamperes current regulation 
of a signal in a series circuit with an external 24 VDC driving potential: 

   Fieldbus communications signal or both. 
 Powered transmitters: A transmitter that requires a separate power source 

(120 VAC, 240 VAC, etc.) in order for the transmitter to develop its signal. 
As used in this Section, the produced signal may be either a 4 to 
20 milliampere current signal, a digital bus communications signal or both. 

 System supplier - As specified in ICSC Qualifications in the Quality 
Assurance article of this Section. 

 Acronym definitions: 
 CCS: The SCADA central computer system (CCS) consisting of personal 

computers and software. The personal computer-based hardware 
and software system that includes the operator interface, data 
storage, data retrieval, archiving, alarming, historian, reports, 
trending, and other higher level control system software and 
functions.  

 DPDT: Double-pole, double-throw. 
 ES: Enterprise system: Computer based communications or data 

sharing system utilized for non-process control functions such as 
E-mail, sharing files, creating documents, etc. 

 FAT: Factory acceptance test. 
 HART: Highway addressable remote transducer. 
 HOA: Hand-Off-Auto control function that is totally PLC based. In the 

Hand mode, equipment is started or stopped, valves are opened or 
closed through operator direction under the control of the PLC 
software. In the Auto mode, equipment is started or stopped and 
valves are opened or closed through a control algorithm within the 
PLC software. In the Off mode, the equipment is prohibited from 
responding from the PLC control. 

 HMI: Human machine interface: PLC based operator interface device 
consisting of an alphanumeric or graphic display with operator 
input functionality. The HMI is typically a flat panel type of display 
mounted on the front of a PLC enclosure with either a touch screen 
or tactile button interface. 

 ICSC: Instrumentation and control system contractor: Subcontractor who 
specializes in the design, construction, fabrication, software 
development, installation, testing, and commissioning of industrial 
instrumentation and control systems. 

 IJB: Instrument junction boxes: A panel designed with cord sets to 
easily remove, replace or relocate instrument signals. 
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 I/O: Input/Output. 
 IP: Internet protocol or ingress protection. 
 LCP: Local control panel: Operator interface panel that may contain an 

HMI, pilot type control devices, operator interface devices, control 
relays, etc. and does not contain a PLC or RIO. 

 LAN: Local area network: A control or communications network that is 
limited to the physical boundaries of the facility. 

 LOR: Local-Off-Remote control function. In the Remote mode, equipment 
is started or stopped, and valves are opened or closed through the 
PLC based upon the selection of the HOA. In the Local mode, 
equipment is started or stopped, valves are opened or closed 
based upon hardwired control circuits completely independent of 
the PLC with minimum interlocks and permissive conditions. In the 
Off mode, the equipment is prohibited from responding to any 
control commands. 

 NJB: Network junction box. An enclosure that contains multiple access 
points to various networks within the facility. Networks could be 
Ethernet, Ethernet/IP, Fieldbus, RIO etc. 

 OIT: Operator interface terminal: PC-based interface device used for 
operator interface with the SCADA system. 

 P&ID: Process and instrumentation diagram. 
 PC: Personal computer. 
 PCIS: Process control and instrumentation system: Includes the entire 

instrumentation system, the entire control system, and all of the 
Work specified in the Instrumentation and Control Specifications 
and depicted on the Instrumentation Drawings. 

 PCM: Process control module: An enclosure containing any of the 
following devices: PLC, RTU, or RIO. 

 PJB: Power junction box: An enclosure with terminal blocks that 
distribute power to multiple instruments. 

 PLC: Programmable logic controller. 
 RIO: Remote I/O device for the PLC consisting of remote I/O racks, or 

remote I/O blocks. 
 RTU: Remote telemetry unit: A controller typically consisting of a PLC, 

and a means for remote communications. The remote 
communications devices typically are radios, modems, etc. 

 SCADA: Supervisory control and data acquisition system: A general name 
for the computerized system that gathers and processes data from 
sensors and applies operational controls to the process equipment. 
It includes the PLCs and/or RTUs, HMI PLC-based operator 
interface units, related interconnecting communications systems, 
and the CCS operator interface and data management system.  

 SPDT: Single-pole, double-throw. 
 SPST: Single-pole, single-throw.  
 UPS: Uninterruptible power supply. 
 VCP: Vendor control panel: Control panels that are furnished with 

particular equipment by a vendor other than the ICSC. These 
panels may contain PLCs, RIO, OIT, HMI, etc. 

 WAN: Wide area network: A control or communications network that 
extends beyond the physical boundaries of the facility.  
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SYSTEM DESCRIPTION 

 General requirements: 
 The Work includes everything necessary for and incidental to executing and 

completing the Instrumentation and Control System Work indicated on the 
Drawings and specified in the Specifications and reasonably inferable there 
from including but not limited to: 

 Preparing hardware submittals for field instrumentation. 
 Prepare the test plan, the training plan, and the spare parts submittals. 
 Procure all hardware. 
 Perform bench calibration and verify calibration after installation. 
 Conduct the performance tests. 
 Prepare operation and maintenance manuals. 
 Conduct training classes. 
 Prepare Record Drawings. 
 Develop all requisite Record Drawings associated with equipment 

provided under the Contract Documents and OWNER furnished and 
existing equipment. 

 Resolve signal, power, or functional incompatibilities between the PCIS 
and interfacing devices. 

 Perform all required corrective and preventative maintenance. 
 It is the intent of these Specifications that the entire electrical power, 

instrumentation, and control system be complete and operable. Provide all 
necessary material and labor for the complete system from source of power 
to final utilization equipment, including all connections, testing, calibration of 
all equipment furnished by others, as well as equipment furnished by the 
CONTRACTOR, whether or not specifically mentioned but which are 
necessary for successful operation. 

 Coordinate all aspects of the Work between CONTRACTOR and all 
subcontractors before bidding to ensure that all costs associated with a 
complete installation are included. The OWNER is not responsible for any 
change orders due to lack of coordination of the Work between the 
CONTRACTOR, the ICSC, the other subcontractors or suppliers. 

 Where demolition is indicated on the Drawings, the electrical subcontractor 
is responsible for disconnecting equipment electrical connections and 
rendering the equipment safe. The ICSC is responsible for physically 
removing all instrumentation to be demolished and return it either to the 
OWNER or dispose of it as directed by the OWNER’s representative. 

 Portions of this Project involve installation in existing facilities and interfaces 
to existing circuits, power systems, controls, and equipment. 

 Perform and document comprehensive and detailed field investigations of 
existing conditions (circuits, power systems, controls, equipment, etc.) 
before performing any Work. 

 Provide and document interface with, modifications to, upgrade, or 
replacement of existing circuits, power systems, controls, and equipment. 

 Defective Work: 
 As specified in General Conditions 3.0. 
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 Operating facility: 
 Portions of this existing facility must remain fully functional throughout the 

entire construction period. In consideration of this requirement, comply with 
the following guidelines: 

 All outages must be of minimal duration and fully coordinated and agreed 
to by the OWNER. Adjust the construction to meet the requirements of the 
OWNER. 

 As weather and facility demand conditions dictate, re-adjust the 
construction schedule to meet the demands placed upon OWNER by its 
users. 

 Where portions of the Work are in existing facilities and require interface 
to existing circuits, power systems, controls and equipment, perform 
comprehensive and detailed field investigations of existing conditions. 
Determine all information necessary to document, interface with, modify, 
upgrade, or replace existing circuits, power systems, controls, and 
equipment. 

SUBMITTALS 

 Furnish submittals as specified in General Conditions 4.0 and this Section. 

 General: 
Instruct all equipment suppliers of submittals and operation and maintenance 
manuals of the requirements in this Section. 
Furnish the submittals required by each section in the Electrical Specifications. 
Adhere to the wiring numbering scheme specified in Section 26_05_53 
throughout the Project: 

Uniquely number each wire. 
Wire numbers must appear on all Equipment Drawings. 
Use equipment and instrument tags, as indicated on the Drawings, 
for all submittals. 

 Submittal organization: 
First page: 

Specification section reference. 
Name and telephone number of individual who reviewed submittal before 
delivery to ENGINEER. 
Name and telephone number of individual who is primarily responsible for 
the development of the submittal. 
Place for CONTRACTOR’s review stamp and comments. 

Next pages: 
Provide confirmation of specification compliance in a tabular form that 
individually lists each specification section, paragraph, and 
sub-paragraphs and unequivocally states compliance with said 
requirement or takes exception to the requirement and lists the reason for 
said exception and offers alternative means for compliance. 
Include a response in writing to each of the ENGINEER’s comments or 
questions for submittal packages which are re-submitted: 

In the order that the comments or questions were presented 
throughout the submittal. 
Referenced by index section and page number on which the 
comment appeared. 
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Acceptable responses to ENGINEER’s comments are either: 
ENGINEER’s comment or change is accepted and appropriate 
changes are made. 
Explain why comment is not accepted or requested change is 
not made. 
Explain how requirement will be satisfied in lieu of comment or 
change requested by ENGINEER. 

Any re-submittal, which does not contain responses to the 
ENGINEER’s previous comments shall be returned for Revision and 
Re-submittal. 
No further review by the ENGINEER will be performed until a 
response for previous comments has been received. 

Remaining pages: 
Actual submittal data: 

Organize submittals in exactly the same order as the items are 
referenced, listed, and/or organized in the specification section. 
For submittals that cover multiple devices used in different areas 
under the same specification section, the submittal for the individual 
devices must list the area where the device is intended to be used. 

 Submittal preparation: 
 During the period of preparation of submittals, the CONTRACTOR shall 

authorize direct, informal liaison between the ICSC and the ENGINEER for 
exchange of technical information. As a result of this liaison, certain minor 
refinements and revisions may be authorized informally by the ENGINEER, 
which do not alter the scope of Work or cause increase or decrease in the 
Contract price or times. During this informal exchange, no oral statement by 
the ENGINEER shall be construed to give formal approval of any 
component or method, nor shall any statement be construed to grant 
exception to, or variation from, these Contract Documents. 

 In these Contract Documents, some items of Work are represented 
schematically, and are designated for the most part by numbers, as derived 
from criteria in ANSI/ISA S5.1: 

 Employ the nomenclature and numbers designated in this Section and on 
the Drawings exclusively throughout shop drawings, data sheets, and 
similar submittals. 

 Replace any other symbols, designations, and nomenclature unique to a 
manufacturer’s, suppliers, or subcontractor’s standard methods with those 
identified in this Section and on the Drawings. 

 Specific submittal requirements: 
 Shop drawings: 

 Required for materials and equipment listed in this and other sections. 
 Furnish sufficient information to evaluate the suitability of the proposed 

material or equipment for the intended use, and for compliance with these 
Specifications. 

 Shop drawings requirements: 
 Front, side, and, rear elevations, and top and bottom views, showing 

all dimensions. 
 Locations of conduit entrances and access plates. 
 Component layout and identification. 
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 Schematic and wiring diagrams with wire numbers and terminal 
identification. 

 Connection diagrams, terminal diagrams, internal wiring diagrams, 
conductor size, etc. 

 Anchoring method and leveling criteria, including manufacturer’s 
recommendations for the Project site seismic criteria. 

 Weight. 
 Finish. 
 Nameplates: 

 As specified in Section 26_05_53. 
 Temperature limitations, as applicable. 

 Adhere to wiring numbering scheme outlined in Section 26_05_53 
throughout the Project: 
 Uniquely number each wire per the Specifications. 

 Wire numbers must appear on all equipment drawings. 
 Organize the shop drawing submittals for inclusion in the Operation and 

Maintenance Manuals: 
 Furnish the initial shop drawing submittal bound in one or more 

standard size, 3-ring, D-ring, loose leaf, vinyl plastic, hard cover 
binders suitable for bookshelf storage. 

 Binder ring size: 2 inches. 
 Include the letterhead and/or title block of the firm responsible for the 

preparation of all shop drawings. Include the following information in the 
title block, as a minimum: 
 The firm's registered business name. 
 Firm's physical address, email address, and phone number. 
 OWNER’s name. 
 Project name and location. 
 Drawing name. 
 Revision level. 
 Personnel responsible for the content of the drawing. 
 Date. 

 The work includes modifications to existing circuits: 
 Clearly show all modifications to existing circuits. 
 In addition, show all existing unmodified wiring to clearly depict the 

functionality and electrical characteristics of the complete modified 
circuits. 

 Product data: 
 Submitted for non-custom manufactured material listed in this and other 

sections and shown on shop drawings. 
 Include: 

 Catalog cuts. 
 Bulletins. 
 Brochures.  
 Quality photocopies of applicable pages from these documents. 
 Identify on the data sheets the Project name, applicable specification 

section, and paragraph. 
 Identify model number and options for the actual equipment being 

furnished. 
 Neatly cross out options that do not apply or equipment not intended 

to be supplied. 
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 Adhere to wiring numbering scheme outlined in Section 26_05_53 
throughout the Project: 
 Uniquely number each wire per the Specifications. 

  Wire numbers must appear on all equipment drawings. 
  Detailed sequence of operation for all equipment or systems. 
  Operation and maintenance manuals: 

   As specified in General Conditions 8.0. 
 Furnish the ENGINEER with a complete set of written operation and 

maintenance manuals 8 weeks before energization start-up and/or 
commissioning. 

 Submit preliminary sets of these manuals to the ENGINEER for review of 
format and content: 
 ENGINEER will return 1 set with comments. 
 Revise and/or amend as required and submit the requisite number of 

copies to the ENGINEER 15 days before Pre-commissioning of the 
systems. 

 Incorporate changes that occur during startup and submit as part of the 
final manuals. 

 Provide comprehensive information on all systems and components to 
enable operation, service, maintenance, and repair. 

 Include Record Documents and the approved shop drawing submittals, 
modified for conditions encountered in the field during the work. 

 Include signed results from Calibration, Pre-commissioning, and 
Performance Testing. 

 Provide installation, connection, operating, calibration, setpoints (e.g., 
pressure, pump control, time delays, etc.), adjustment, test, 
troubleshooting, maintenance, and overhaul instructions in complete 
detail. 

 Provide exploded or other detailed views of all instruments, assemblies, 
and accessory components together with complete parts lists and 
ordering instructions. 

 Operational Manual: 
 Prepare and provide a simplified version of the standard 

manufacturer’s HMI software and system operations manual that 
includes basic instructions in the application of the system as 
required for operators in day-to-day operations. 

 Spare parts list: 
 Include a priced list of recommended spare parts for all the 

equipment furnished under this Contract: 
Include recommended quantities sufficient to maintain the furnished 
system for a period of 5 years. 

 Annotate the list to indicate which items, if any and quantity are 
furnished as part of this Contract. 

 Provide the name, address, and phone number of manufacturer and 
manufacturer's local service representative of these parts. 

 Control and Software Record Documents: 
 Include complete documentation of all the software programs 

provided for the entire control systems, including: 
 Listings of all application software on both hard copy and 

CD-ROM. 
 Database, both hard copy and CD-ROM. 
 Communication protocols. 
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 All documentation necessary to maintain, troubleshoot, modify, 
or update the software system. 

 Organize the operation and maintenance manuals for each process in the 
following manner: 
 Section A - Process and Instrumentation Diagrams. 
 Section B - Control Descriptions. 
 Section C - (Not Used). 
 Section D - Instrument Summary. 
 Section E - Instrument Data Sheets and Brochures. 
 Section F - Sizing Calculations. 
 Section G - Instrumentation Installation Details. 
 Section H - Test Results. 
 Section I - Operational Manual. 
 Section J - Spare Parts List. 
 Section K - Control System Software. 

 Material and equipment schedules: 
 Furnish a complete schedule and/or matrix of all materials, equipment, 

apparatus, and luminaries that are proposed for use: 
 Include sizes, names of manufacturers, catalog numbers, and such 

other information required to identify the items. 
 Itemized instrument summary: 

 Submit a hard copy of the instrument summary. 
 List all of the key attributes of each instrument including: 

 Tag number. 
 Manufacturer. 
 Model number. 
 Service. 
 Area location. 
 Calibrated range. 

 Instrument data sheets and cut sheets: 
 Furnish fully completed data sheets, both electronically in Microsoft Word 

or Excel and in hardcopy, for each instrument and component according 
to ISA S20 Specification Forms for Process Measurement and Control 
Instruments, Primary Elements and Control Valves. The data sheets 
provided with the instrument specifications are preliminary and are not 
complete. They are provided to assist with the completion of final 
instrument data sheets. Additional data sheets may be required. Include 
the following information on the data sheet: 
 Component functional description specified in this Section and 

indicated on the Drawings. 
Manufacturers model number or other product designation. 
Tag number specified in this Section and indicated on the Drawings. 
System or loop of which the component is a part. 
Location or assembly at which the component is to be installed. 
Input and output characteristics. 
Scale range with units and multiplier. 
Requirements for electric supply. 
Requirements for air supply. 
Power consumption. 
Response timing. 
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 Materials of construction and of component parts that are in contact 
with, or otherwise exposed to, process media, and or corrosive 
ambient air. 

 Special requirements or features, such as specifications for ambient 
operating conditions. 

 Features and options that are furnished. 
 Provide a technical brochure or bulletin (“cut sheet”) for each instrument 

on the project. Submit with the corresponding data sheets: 
 Where the same make and model of instrument is used in 2 or more 

applications on the project, and the process applications are nearly 
identical, and the materials, features and options are identical submit 
one brochure or bulletin for the set of identical instruments. 

 Include a list of tag numbers for which it applies with each brochure 
or bulletin. 

 Furnish technical product brochures that are complete enough to 
verify conformance with all Contract Document requirements, and to 
reflect only those features supplied with the device. 

 Cross out models, features, options, or accessories that are not 
being provided. 

 Clearly mark and identify special options and features. 
 Organization: Index the data sheets and brochures in the submittal by 

systems or loops. 
 Installation recommendations: 

 Submit the manufacturer’s printed recommendations for installation of 
instrumentation equipment. 

 Shop drawings: 
 General: 

 Coordinate all aspects of the Work so that a complete, 
instrumentation, computer, and control system for the facility is 
supported by accurate shop and record drawings: 
 Clearly show every wire, circuit, and terminal provided 

under this contract on one or more submitted wiring 
diagrams. 

 Upon completion of the Work, update all shop drawings to 
indicate the final as-built configuration of the systems: 
 Should an error be found in a shop drawing during 

installation or startup of equipment, note the correction, 
including any field changes found necessary, on the 
drawing and submit the corrections in the Record 
Documents. 

 Update, check, and revise all wiring drawings and other 
submitted drawings and documents to show final installed 
conditions. 

 
 Submittal Documents: 

 Submit final Record Documents before Substantial 
Completion or earlier if so specified in General 
Conditions 8.0 or the General Requirements. 

 Review and Corrections: 
 Correct any Record Documents or other documents found 

to be incomplete, not accurate, of poor quality, or 
containing errors. 
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 Promptly correct and re-submit Record Documents 
returned for correction. 

 Furnish written information prepared specifically for this Project using 
.pdf and printed on 8.5-inch by 11-inch plain bond paper: 
Provide electronic copies of these documents on CD-ROM disks. 

 Review and corrections: 
 Correct any record documents or other documents found to be 

incomplete, not accurate, of poor quality, or containing errors. 
 Promptly correct and re-submit record documents returned for 

correction. 
 Instrument Installation Drawings: 

 Submit, instrument installation, mounting, and anchoring details for all 
components and assemblies, including access requirements and conduit 
connection or entry details. 

 Furnish for each instrument a dedicated 8 1/2-inch by 11-inch installation 
detail that pertains to the specific instrument by tag number. 

 For each detail, provide certification and the hard copies, by the 
instrument manufacturer, that the proposed installation is in accordance 
with the instrument manufacturer's recommendations and is fully 
warrantable. 

 For each detail, provide, as a minimum, the following contents: 
 Necessary sections and elevation views required to define instrument 

location by referencing tank, building or equipment names and 
numbers, and geographical qualities such as north, south, east, west, 
basement, first floor, etc. 

 Ambient temperature and humidity where the instrument is to be 
installed. 

 Corrosive qualities of the environment where the instrument is to be 
installed. 

 Hazardous rating of the environment where the instrument is to be 
installed. 

 Process line pipe or tank size, service and material. 
 Process tap elevation and location 
 Upstream and downstream straight pipe lengths between instrument 

installation and pipe fittings and valves. 
 Routing of tubing and identification of supports. 
 Mounting brackets, stands, anchoring devices, and sun shades. 
 Conduit entry size, number, location, and delineation between power 

and signal. 
 NEMA ratings of enclosures and all components. 
 Clearances required for instrument servicing. 
 List itemizing all manufacturer makes, model numbers, quantities, 

lengths required, and materials of each item required to support the 
implementation of the detail. 

 Instrumentation and Control System Contractor Statement of Qualifications: 
 Submit statement of qualifications of the proposed ICSC in accordance 

with subsequent requirements of this Section. 
 Testing, Calibration, and Start-up Submittal: 

 General testing submittal requirements are specified in this Section. 
Additional requirements are specified in Section 40_80_01 and other 
Sections. 

   Test Procedure Submittals: 
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 Submit the proposed procedures to be followed during tests of the 
PCIS and its components in two parts: 
 Preliminary Submittal: Outline of the specific proposed tests and 

examples of proposed forms and checklists. 
 Detailed Submittal: After successful review of the Preliminary 

Submittal, submit the proposed detailed test procedures, forms, 
and checklists. Include a statement of test objectives with the 
test procedures. 

 Provide certified and witnessed test and calibration checklists for each of 
the following tests: 
 Calibration, adjustment, and test details for all components and 

systems. 
 Factory Acceptance Tests. 
 Loop Validation Tests: 

 Loop Validation Certifications: 
 After the field device loop tests have been successfully 

completed for all individual instruments, all separate analog 
control networks, all valves, all VCPs, all motors, all local 
operator interface panels, all motor control centers, etc., 
submit a certified copy of all test forms signed by the 
CONTRACTOR, ICSC and the OWNER’s Representative, 
with test data entered, together with a clear and 
unequivocal statement that all instrumentation has been 
successfully calibrated, inspected, and tested. 

 Pre-commissioning Test. 
 Performance Test. 

 Factory Acceptance Test: 
 Include complete test procedures and forms to be used during the 

test. 
 Test reports: 

 As specified in Section 01_33_00. 
   Include the following: 

 A description of the test. 
 List of equipment used. 
 Name of the person conducting the test. 
 Date and time the test was conducted. 
 All raw data collected. 
 Calculated results. 
 Each report signed by the person responsible for the test. 

 Additional requirements for acceptance test reports are specified in 
Section 40_80_01. 

 Factory acceptance test: 
 As specified in Section 01_33_00. 

QUALITY ASSURANCE 

 Manufacture instruments at facilities certified to the quality standards of ISO 9001. 

DELIVERY, STORAGE, AND HANDLING 

 Store all equipment and materials delivered to the job site in a location that will not 
interfere with the construction or the OWNER’s operations. 
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 Shipping precautions: 
 After completion of shop assembly, pack all equipment, cabinets, panels, 

and consoles in protective crates and enclose in heavy-duty polyethylene 
envelopes or secured sheeting to provide complete protection from damage, 
dust, and moisture. 

 Place dehumidifiers when required, inside the polyethylene coverings. 
 Skid-mount the equipment for final transport. 
 Provide lifting rings for moving without removing protective covering. 
 Display boxed weight on shipping tags together with instructions for 

unloading, transporting, storing, and handling at the job site. 

 Special instructions: 
 Securely attach special instructions for proper field handling, storage, and 

installation to each piece of equipment before packaging and shipment. 

 Tagging: 
 Tag each component and/or instrument to identify its location, instrument 

tag number, and function in the system. 
 Firmly attach a permanent tag indelibly machine marked with the instrument 

tag number, as given in the tabulation, on each piece of equipment 
constituting the PCIS. 

 Tag instruments immediately upon receipt in the field. 
 Prominently display identification on the outside of the package. 
 Utilize the Tag and Loop Number identifications shown on the P&IDs. 

 Delivery and inspection: 
 Deliver products in undamaged condition, in manufacturer’s original 

container or packaging with identifying labels intact and legible. Include date 
of manufacture on label. 

PROJECT OR SITE CONDITIONS 

 Site conditions: 
 Provide a PCIS, including all equipment, raceways and any other 

components required for a complete installation that meets the 
environmental conditions for the Site as specified in the General 
Requirements and below. 

 Seismic classification: 
 Provide all equipment and construction techniques suitable for the seismic 

requirements for the site, as specified in Section 01_81_02. 
 Wind: 

 Provide all equipment and construction techniques suitable for the site 
wind loading criteria, as specified in Section 01_81_04. 

 Area classifications: 
 Furnish enclosures that match the area classifications as specified in 

Section 26_05_00. 
 Site security: 

 Abide by all security and safety rules concerning the Work on the Site, as 
specified in General Conditions 7.0. 

WARRANTY 

 Warrant the PCIS as specified in General Conditions, GC 8.9: 
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 Provide additional warranty as specified in the individual Instrumentation 
and Control Specifications. 

SYSTEM START-UP 

 Replace or modify equipment, software, and materials that do not achieve design 
requirements after installation in order to attain compliance with the design 
requirements: 

 Following replacement or modification, retest the system and perform 
additional testing to place the complete system in satisfactory operation and 
obtain compliance acceptance from the ENGINEER. 

MAINTENANCE 

 Before Substantial Completion, perform all maintenance activities required by the 
Contract Documents including any calibrations, final adjustments, component 
replacements or other routine service required before placing equipment or systems 
in service. 

 Furnish all spare parts as required by the Contract Documents. 

 Provide additional spare parts specified in other sections of the Instrumentation and 
Control Specifications. 

 Submit all special tools and spare parts, suitably wrapped and identified, before 
performance testing commences. 

PRODUCTS 

MANUFACTURERS 

 Provide similar items from a single manufacturer throughout the PCIS portion of the 
Project. 

 Allowable manufacturers are specified in individual instrument and equipment 
specifications in other sections of the Instrumentation and Control Specifications. 

MATERIALS 

 Furnish all materials under this Contract that are new, free from defects, and 
standard products produced by manufacturers regularly engaged in the production 
of these devices and that bear all approvals and labels as required by the 
Specifications. 

 Provide materials complying with the applicable industrial standard as specified in 
the Contract Documents. 

COMPONENTS 

 Furnish all meters, instruments, and other components that are the most recent field 
proven models marketed by their manufacturers at the time of submittal of the shop 
drawings unless otherwise specified to match existing equipment. 
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 Unless otherwise specified, furnish individual instruments that have a minimum 
accuracy of ±0.5 percent of full scale and a minimum repeatability of ±0.25 percent 
of full scale. 

 Signal transmission: 
 Analog signals: 

 Furnish analog measurements and control signals that vary in direct linear 
proportion to the measured variable, unless otherwise indicated. 

 Furnish electrical analog signals outside control panels that are 4 to 
20 milliamperes 24 VDC, except as indicated. 

 Analog signals within enclosures may be 1 to 5 VDC. 
 Electrically or optically isolate all analog signals from other signals. 
 Furnish regulated analog signals that are not affected by changes in 

supply voltage or load resistance within the unit’s rating. 
 Maintain the total 4 to 20 milliamperes loop impedance to 10 percent 

below the published value at the loop operating voltage. 
 Where necessary, reduce loop impedance by providing current-to-current 

(I/I) isolation amplifiers for signal re-transmission. 
 All pneumatic signals: 3 to 15 pounds per square inch gauge. 
 Discrete input signal as indicated in the controller hardware specification. 
 Discrete output signals: 

 Dry contacts or TRIAC outputs (with express written approval by the 
ENGINEER) as needed to coordinate with the field device. 

 Provide external terminal block mounted fuse with blown fuse indication 
for all discrete outputs. 

 Provide interposing relays for all discrete outputs for voltage and/or 
current compatibilities. 

 Provide interposing relays as required for functionality of the control 
circuit. 

 Discrete circuit configuration: 
 Configure discrete control circuits to fail safe, on loss of continuity or loss of 

power. 
 Alarm contacts: Fail to the alarm condition. 
 Control contacts fail to the inoperative condition unless otherwise indicated 

on the Drawings. 

 Grounding: 
 Provide control panels with a signal ground bus, isolated from the power 

ground bus: 
 Provide multiple panels in one location with a common point for signal 

ground bus connection to ground.  
 Ground single point ground shields and measurement loops at the source 

panel external terminals, unless otherwise noted, by bonding to the control 
panel signal ground bus. 

 Provide isolating amplifiers within control panels for field equipment 
possessing a grounded input or output, except when the panel circuit is 
galvanically isolated. 
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ACCESSORIES 

 Provide flow conditioning devices or other required accessories if necessary to meet 
the accuracy requirements in the Contract Documents. 

SOURCE QUALITY CONTROL 

 Provide all equipment that is new, free from defects, and standard products 
produced by manufacturers regularly engaged in the production of these products 
that bear all approvals and labels as required by the Specifications. 

 Arrange with all manufacturers of the equipment and fabricators of panels and 
cabinets, to allow the OWNER and ENGINEER to inspect and witness the testing of 
the equipment at the site of fabrication: 

 Equipment includes the cabinets, special control systems, flow measuring 
devices, and other pertinent systems and devices. 

 Factory testing is specified in Section 40_80_01 and other sections of the Electrical, 
and the Instrumentation and Control Specifications. 

EXECUTION 

EXAMINATION 

 Review the existing Site conditions and examine all shop drawings for the various 
items of equipment in order to determine exact routing and final terminations for all 
wiring and cables. 

 Provide a complete instrumentation and control system: 
 Install all extra conduits, cables, and interfaces as may be necessary to 

provide a complete and operating electrical, and process control and 
instrumentation system. 

INSTALLATION 

 Equipment locations indicated on the Drawings may change due to variations in 
equipment size or minor changes made by others during construction: 

 Verify all dimensions as indicated on the Drawings: 
 Actual field conditions govern all final installed locations, distances, and 

levels. 
 Review all information indicated on the Drawings, including architectural, 

structural, mechanical, instrumentation, and the accepted electrical, 
instrumentation, and mechanical shop drawings, and coordinate Work as 
necessary to adjust to all conditions that arise due to such changes. 

 Make minor changes in location of equipment before rough in, as directed 
by the OWNER or ENGINEER. 

 Perform all related Electrical Work in accordance with the applicable sections of the 
Electrical Specifications. 

 The PCIS configurations are diagrammatic: 
 The locations of equipment are approximate unless dimensioned. 
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 Where Project conditions require, make reasonable changes in locations 
and arrangements. 

 Field instruments installation: 
 Install field instruments as specified in the Contract Documents, 

ANSI/API 550 and 551, and the manufacturer’s instructions. 
 Mount field instruments so that they can be easily read, readily approached, 

and easily serviced, and so they do not restrict access to mechanical 
equipment: 

 Mount field instruments on a pipe stand or local panel, if they are not 
directly mounted, unless otherwise indicated on the Drawings. 

 Provide sun shields for all field electronic instruments exposed to direct 
sunlight. 

 Make connections from rigid conduit systems to field instruments with PVC 
coated flexible conduit: 

 Type of flexible conduit required for the area classification: 
Area classification as specified in Section 26_05_00. 

 Maximum length of 18 inches. 
 Connect field instruments with cable as specified in the Electrical 

Specifications, except when the manufacturer requires the use of special 
cable, or otherwise specified in this Section: 

  Special cable applications shall be in accordance with the NEC. 
 Verify the correctness of each installation: 

 Polarity of electric power and signal connections. 
 Ensure all process connections are free of leaks. 

 Process sensing lines and air tubing: 
 Install individual tubes parallel and/or perpendicular to and near the surfaces 

from which they are supported. 
 Provide supports for rigid tubing at intervals of not more than 3 feet. 
 Slope horizontal runs of instrument tubing at a minimum of 1/16th inch per 

foot to allow for draining of any condensate. 
 Bends: 

 Use proper tool. 
 Make bends for parallel lines symmetrical. 
 Make bends without deforming or thinning the walls of the tubing. 

 Square-cut and clean all ends of tubing before being inserted in the fittings. 
 Provide bulkhead fittings at all panels requiring pipe and/or tubing entries. 
 Use stainless steel tubing for all piping hard piped from the air header, 

unless otherwise indicated on the Drawings or not compatible with the fluids 
or atmosphere in the area: 

 Use flexible connections only on moving equipment and under the 
constraint that the length shall be less than 1.5 times maximum travel of 
the equipment. 

 Conduit, cables, and field wiring: 
 Provide all PCIS equipment cables, and process LAN communication 

networks under the Instrumentation and Control Specifications. 
 Provide terminations and wire identification as specified in the Electrical 

Specifications. 
 Protect all wiring from sharp edges and corners. 
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 Provide all conduits, fittings, boxes, etc. in accordance with all the 
requirements of the Electrical Specifications. 

 Equipment tie-downs: 
 Anchor all instruments, control panels, and equipment by methods that 

comply with seismic and wind bracing requirements, which apply to the Site. 
 All control panels, VCPs, LCPs, RTUs, PCMs, etc., shall be permanently 

mounted and tied down to structures. 

 Instrument tagging: 
 As specified in Section 26_05_53. 
 Provide all field-mounted instruments with nameplates: 

 Nameplates engraved with the instrument’s full tag number as indicated 
on the Drawings: 
Affix tags with stainless steel wire fasteners. 

 Provide all back of panel instruments with nameplates: 
 Engraved with the instrument’s full tag number as indicated on the 

Drawings: 
  Provide all front of panel instruments with a nameplate: 

  Engraving to include the instrument’s full tag number and service 
description. 

Secure nameplates to the panel with stainless steel screws. 
 Use an approved adhesive if screws would violate the NEMA or other 

ratings of the enclosure. 

 Cable and conductor termination: 
 Terminate all cables and conductors on terminal blocks. 
 Terminal block enclosures: 

 Suitable for the area classification as specified in Section 26_05_00. 

 Surge protection: 
 Provide outdoor field instrument loops with voltage surge protection units 

installed on the instruments. 
 Individually fuse each 4-20 milliamperes direct current loop with a 

1/16 ampere fuse between power supplies and receiver surge protectors. 
 Provide voltage surge protection for 4 wire transmitters and analyzers: 

    Protect both power source and signal loop. 

FIELD QUALITY CONTROL 

 Inspection: 
 Allow for inspection of PCIS installation as specified in General 

Conditions4.0. Provide any assistance necessary to support inspection 
activities. 

 ENGINEER inspections may include, but are not limited to, the following: 
  Inspect equipment and materials for physical damage. 
 Inspect installation for compliance with Drawings and Specifications. 
 Inspect installation for obstructions and adequate clearances around 

equipment. 
 Inspect equipment installation for proper leveling, alignment, anchorage, 

and assembly. 
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 Inspect equipment nameplate data to verify compliance with design 
requirements. 

 Inspect cable terminations. 
 Inspect/witness instrument calibrations/verifications. 

 Inspection activities conducted during construction do not satisfy inspection 
requirements specified in Section 40_80_01. 

 Field testing is specified in Section 40_80_01. Additional general requirements are 
specified in General Conditions 4.0. 

 Installation supervision: 
 Ensure that the entire PCIS is installed in a proper and satisfactory manner. 

At a minimum, the ICSC shall provide the following services: 
 Installation resources: 

 Coordinate with the CONTRACTOR regarding installation 
requirements of the Contract Documents. 

 Provide technical assistance to installation personnel by telephone: 
 Furnish installation personnel with at least one copy of the approved 

submittals, including all installation details. 
 Periodic inspections during the construction period. 
 A complete check of the completed installation to ensure that it is in 

conformance with the requirements of the equipment manufacturer and 
the Contract Documents. 

 Field verify accuracy and calibration of all instruments. 

ADJUSTING 

 Make all revisions necessary to the control system software, as directed by the 
ENGINEER. It is understood that the CONTRACTOR knows and agrees that 
changes will be required in the control system software during the factory 
acceptance tests, the pre-commissioning, performance testing, start-up and during 
the warranty period. 

CLEANING 

 As specified in General Conditions 8.0. 

 Vacuum clean all control panels and enclosures before start-up and again after final 
completion of the project. 

 Clean all panel surfaces. 

 Return to new condition any scratches and/or defects. 

 Wipe all instrument faces and enclosures clean. 

 Leave wiring in panels, manholes, boxes, and other locations in a neat, clean, and 
organized manner: 

 Neatly coil and label all spare wiring lengths. 
 Shorten, re-terminate, and re-label excessive spare wire and cable lengths, 

as determined by the ENGINEER. 

 As specified in other sections of the Contract Documents. 
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DEMONSTRATION AND TRAINING 

 Demonstration requirements are specified in Section 40_80_01. 
 Instrumentation training: 

 Furnish training covering all instruments and control panels. 
 Furnish the specified quantity of training, allocated to cover new 

instruments and hardwired controls as described in this Section and 
specifically determined in the approved training plan. 

 Train maintenance staff in the use, cleaning, calibration, maintenance, 
and troubleshooting of all the instruments furnished within this Project. 

 Furnish training on the operation of new hardwired controls. 
 Analytical instrument training: 

 Furnish training covering all analytical instruments. 
 Furnish the specified quantity of training, allocated to cover new analytical 

instruments as specified in this Section and specifically determined in the 
approved training plan. 

 Train maintenance staff in the use, cleaning, calibration, maintenance, 
and troubleshooting of all the analytical instruments furnished within this 
Project. 

 Provide training by manufacturer. 

PROTECTION 

 Protect all Work from damage or degradation until date of Substantial Completion. 
 

END OF SECTION 
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SECTION 40_72_24 
 

LEVEL MEASUREMENT - RADAR PULSE TIME OF FLIGHT (PTOF) 

GENERAL 

SUMMARY 

 Section includes: 
 Non-contact radar (PTOF) level instruments for monitoring top of foam blanket 

level in Digester No. 1.  

 Related sections: 
 The Contract Documents are complementary; what is called for by one is as 

binding as if called for by all. 
 It is the Contractor’s responsibility for scheduling and coordinating the Work of 

subcontractors, suppliers, and other individuals or entities performing or 
furnishing any of Contractor’s Work. 

 Provide all instruments identified in the Contract Documents. 

REFERENCES 

 As specified in Section 40_61_00. 

DEFINITIONS 

 As specified in Section 40_61_00. 

 Specific definitions: 
 PTOF: Pulse Time of Flight. 

SUBMITTALS 

 Furnish submittals as specified in General Conditions 4.0 and 40_61_00. 

QUALITY ASSURANCE 

 As specified in Section 40_61_00. 

 Provide instruments manufactured at facilities certified to the quality standards of 
ISO 9001. 

 Examine the complete set of Contact Documents and verify that the instruments are 
compatible with the installed conditions including: 

1. Process conditions: Fluids, pressures, temperatures, flows, materials, etc. 
2. Physical conditions: 

a. Installation and mounting requirements. 
b. Location within the process. 



TECHNICAL SPECIFICATIONS 

TS - 392 
 

c. Accessories: Verify that all required accessories are provided and are 
compatible with the process conditions and physical installation. 

 Notify the Engineer if any installation condition does not meet the instrument 
manufacturer’s recommendations or specifications. 

DELIVERY, STORAGE, AND HANDLING 

 As specified in Section 40_61_00. 

PROJECT OR SITE CONDITIONS 

 As specified in Section 40_61_00. 

WARRANTY 

 As specified in Section 40_61_00. 

MAINTENANCE 

 As specified in Section 40_61_00. 

PRODUCTS 

MANUFACTURERS 

 One of the following or equal: 
 Ohmart Vega, VegaPuls 66. 
 Endress+Hauser equivalent. 
 

MANUFACTURED UNITS 

 Pulse Time of Flight : 
 General: 

 Instrument emits radar pulses via a transmitter- C-band (approx. 6 GHz) 
frequency. 

 The pulses reflect from the surface being measured and are received 
back at the instrument via a sensor. 

 The instrument measures the pulse travel time between the transmitter, 
surface, and receiver to calculate the level.  

 Safety: 
 Shall not generate frequency waves with power levels hazardous to 

humans. 
 Performance requirements: 

 Accuracy: Level: 
 0.25 inch. 

 Element: 
 Level element must conform to the process material compatibility 

as indicated on the Instrument Data Sheets or the Instrument Index. 
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Connections: 
 Process: The antenna design shall be suitable for mounting in a 

nozzle as indicated in the drawings. 
 The design shall be such that product condensation on the antenna 

shall not affect the performance of the gauge. It shall be possible to 
choose between either parabolic-, cone-, rod-shaped antennas. 

 Transmitter: 
 Microprocessor-based signal converter/transmitter. 
 Power supply: 

 24 VDC - 2 wire loop powered. 
 Power consumption: 15 VA maximum. 

 Outputs: 
 Isolated 4-20 mA DC with HART communication protocol. 

 Backlit digital display for level or volume. 
 Self-diagnostics and automatic data checking. 
 Signal integrity: 

 Immune to radio frequency and electromagnetic interference with 
field strength of 15 volts/meter or less over a frequency range of 
50 Hz to 460 MHz. 

 Able to ignore momentary level spikes or momentary loss of echo 
and indicate loss of echo condition on indicating transmitter unit. 

 Protected terminals and fuses in a separate compartment, which isolates 
field connection from electronics. 
Indication: Local - 5-digit display. 

 Enclosure rating: NEMA Type 4X, Type 7. 
 Instruments located within hazardous classified areas shall be explosion 

proof: 
Class 1, Division 1 and 2, Group A, B, C, and D. 

 Electrical connection: 1/2 inch male NPT. 

ACCESSORIES 

 Software: Provide Windows based PC software for configuration and echo mapping. 

 Provide sun shield for outdoor installations. 

SOURCE QUALITY CONTROL 

 As specified in Section 40_61_00. 

 Factory calibrate each level transmitter at a facility that is traceable to NIST 
(National Institute of Standards and Technology). 

 Provide complete documentation covering the traceability of all calibration 
instruments. 

EXECUTION 

INSTALLATION 

As specified in Section 40_61_00. 
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Coordinate the installation with all trades to ensure that the mechanical system 
has all necessary appurtenances including weld-o-lets, valves, etc. for proper 
installation of instruments. 

FIELD QUALITY CONTROL 

As specified in Section 40_61_00. 

Provide manufacturer’s services to perform start-up and calibration or 
verification. 

ADJUSTING 

Verify factory calibration of all instruments in accordance with the 
manufacturer’s instructions: 
  Return factory calibrated devices to the factory if they do not meet the 

field verification requirements for calibration. 

CLEANING 

As specified in Section 40_61_00. 

DEMONSTRATION AND TRAINING 

As specified in Section 40_61_00. 

Demonstrate performance of all instruments to the Engineer before 
commissioning. 

Furnish 2 hours of OWNER training. 

PROTECTION 

 As specified in Section 40_61_00.  

SCHEDULES 

The provided information does not necessarily include all required instruments. 
Provide all instruments identified in the Contract Documents: 
  Instruments may be indicated on the Drawings, specified in the 

Specifications or both. 
 

END OF SECTION 
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A/E: Carollo Engineers RADAR PTOF LEVEL 
INSTRUMENTS  

   Spec. No. Rev. 
Contractor:  No By Date Revision 40_72_24  
Project:      Contract Date 
Customer:        
Plant:      Req. P.O. 
Location:        
BOM No.:      By Chk App 
File:         
G 1 Instrument Tag Number LE/LIT-   
E 2 Service    
N 3 P&ID    
 4 Other    
 5 Type Pulse Time of Flight (PTOF)   

P 6 Housing Material    
R 7 Measurement Range    
O 8 Op. Temp. Range    
B 9 Manufacturer    
E 10 Model    
 11 Model Number    
 12 Antenna Style  Probe   
 13 Other    
 14 Other    
 15 Other    
 16 Other    
 17 Type Pulse Time of Flight (PTOF)   

T 18 Operating Mode    
R 19 Enclosure    
A 20 Mounting    
N 21 Temperature Range    
S 22 Voltage Requirements    
M 23 Power Loop Powered (24 VDC)   
I 24 Accuracy ± 0.25 inches   
T 25 Calibrated Range    
T 26 Display Multi Character LCD   
E 27 Output 4-20 mA   
R 28 Calibration    
 29 Status Relay    
 30 Manufacturer    
 31 Model No.    
 32 Damping    
 33 Elect. Entry    
 34 Other    

O 35     
P 36     
T 37     
S 38     
Notes: 
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SECTION 40_73_23 
 

PRESSURE/VACUUM MEASUREMENT - DIRECT 

 GENERAL 

SUMMARY 

  Section includes: 
  Pressure transmitters and indicators. 

  Related sections: 
 The Contract Documents are complementary; what is called for by one is as 

binding as if called for by all. 
 It is the CONTRACTOR’s responsibility for scheduling and coordinating the 

Work of subcontractors, suppliers, and other individuals or entities performing 
or furnishing any of CONTRACTOR’s Work. 

  Provide all instruments identified in the Contract Documents. 

 REFERENCES 

  As specified in Section 40_61_00. 

 DEFINITIONS 

  As specified in Section 40_61_00. 

  NEMA: 
 Type 7 enclosure in accordance with NEMA 250. 

 Specific definitions: 
 Lower range value (LRV): Lowest pressure that the pressure transmitter is 

capable of measuring. 
 Upper range value (URV): Highest pressure that the pressure transmitter is 

capable of measuring. 
 Calibrated range: The range that the pressure transmitter is configured to 

measure. The low end of the calibrated range must be greater than the LRV of 
the transmitter. The high end of the calibrated range must be less than or 
equal to the URV. The calibrated range corresponds to the flow signal sent 
from the transmitter. 

SUBMITTALS 

 Furnish submittals as specified in General Conditions 4.0. 

 Provide complete documentation covering the traceability of all calibration 
instruments. 
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 QUALITY ASSURANCE 

 As specified in Section 40_61_00. 

 Examine the complete set of Contract Documents and verify that the instruments 
are compatible with the installed conditions including: 
Process conditions: Fluids, pressures, temperatures, flows, materials etc. 
Physical conditions: 

Installation and mounting requirements. 
Location within the process. 
Accessories: Verify that all required accessories are provided and are 
compatible with the process conditions and physical installation. 

 Notify the ENGINEER if any installation condition does not meet the instrument 
manufacturer’s recommendations or specifications. 

 Provide instruments manufactured at facilities certified to the quality standards of 
ISO 9001. 

 DELIVERY, STORAGE, AND HANDLING 

 As specified in Section 40_61_00. 

 PROJECT OR SITE CONDITIONS 

      Project environmental conditions as specified in Section 40_61_00. 
 Provide instruments suitable for the installed site conditions including, but not 

limited to, material compatibility, site altitude, site seismic conditions, humidity, 
and process and ambient temperatures. 

 WARRANTY 

 As specified in Section 40_61_00. 

 MAINTENANCE 

 Furnish all parts, materials, fluids, etc. necessary for operation, maintenance, and 
calibration purposes throughout the warranty period. Deliver all of these supplies 
before project substantial completion. 

 PRODUCTS 

 MANUFACTURERS 

  One of the following or equal: 
  Rosemount: 3051 Series. 
  Yokogawa: EJA Series. 
  ABB: 264 Series. 
  Endress & Hauser: Cerabar S Series. 
  SMAR: LD300 Series. 
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 MANUFACTURED UNITS 

  Pressure transmitters – direct: 
  General: 

 Pressure transmitter assembly shall include a diaphragm type 
pressure transducer and microprocessor based transmitter for 
measurement of gauge, vacuum, or absolute pressure. 

  Performance requirements: 
   Calibrated pressure range: -5 to 24 in W.C. 
 Maximum ratio of total instrument range to calibrated span: 10 to 1. 
   Accuracy: 

 Reference accuracy: Plus or minus 0.075 percent of 
calibrated span, including effects of hysteresis, 
nonlinearity, and repeatability. 

 Total performance accuracy: Plus or minus 0.30 percent of 
calibrated span, including reference accuracy effects, static 
pressure and ambient temperature effects. 

 Stability: Plus or minus 0.15 percent of upper range limit 
over 5 years. 

  Element: 
   Diaphragm type transducer integral to pressure transmitter. 
   Diaphragm material: Ceramic. 
   Process material compatibility: 

 Verify all material compatibilities with the instrument 
manufacturer. 

   Process connection: As specified in the Instrument Data Sheets. 
  Transmitter: 

   Power supply: 
  24 VDC - 2 wire loop powered. 
  Power consumption: 3 VA maximum. 

   Outputs: 
   Isolated 4-20mA DC with HART communication protocol. 
   Provided with electronic microprocessor. 

 Adjustments: Adjustable electronic zero and span, with elevated or 
suppressed zero as required by application. Adjustment shall be possible 
without mechanical fulcrum points or handheld configurator. 

 Local display: 
 5-digit LCD. 
 Scaled in engineering units. 

 Enclosure: NEMA Type 4X, Type 7. 
 Over range protection: To maximum process line pressure. 
 Conduit: 1/2 inch male NPT. 

  Components: 
         Transmitter mounting: 

 As specified in the Instrument Data Sheets. 
 Provide all necessary hardware for transmitter mounting. 

 ACCESSORIES 
 Provide valve manifolds as specified below: 

 Valve manifolds shall have one piece bonnet with a metal to metal seal to 
the valve body below the bonnet threads. 

 Requirements: 
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 Bonnet lock pin to prevent accidental loosening. 
 Gas leak tested metal-to-metal hard seat design for hard seat valves. 
 Gas leak tested soft seat design with replaceable seat for soft seat valves. 
 Manifold valves shall have straight through portion for bi-directional flow 

and easy roddable cleaning. 
 Manifold valves shall allow for direct or remote instrument mounting. 
 Shall be able to withstand pressures up to 6,000 psi for soft seat valves 

and 10,000 psi for hard seat valves at maximum 200 degrees Fahrenheit. 
 Materials of construction: 

Body material: Type 316 stainless steel. 
O-Ring: Teflon. 

 2-Valve manifolds: 
 1 isolation valve and 1 drain/vent and calibration valve. 

  Mount valve manifold integrally to the transmitter. 
  Valve manifold and transmitter shall be assembled by Manufacturer and 

shipped as an assembly. 
  Provide sunshades for outdoor installations. 

 SOURCE QUALITY CONTROL 

 As specified in Section 40_61_00. 

 Factory calibrate each instrument with a minimum 3-point calibration or according to 
Manufacturer’s standard at a facility that is traceable to the National Institute of 
Standards and Technology. 
 Submit calibration data sheets to the ENGINEER at least 30 days before 

shipment of the instruments to the project site. 

 EXECUTION 

 EXAMINATION 

 Examine the installation location for the instrument and verify that the instrument will 
work properly when installed. 
 Notify the ENGINEER promptly if any installation condition does not meet the 

instrument manufacturer’s recommendations or specifications. 

  INSTALLATION 

 As specified in Section 40_61_00. 

 Coordinate the installation with all trades to ensure that the mechanical system has 
all necessary appurtenances including weld-o-lets, valves, etc. for proper 
installation of instruments. 

 FIELD QUALITY CONTROL 

  As specified in Section 40_61_00. 

  Provide manufacturer’s services to perform start-up and calibration or 
verification. 
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 ADJUSTING 

 As specified in Section 40_80_01. 

 CLEANING 

 As specified in Section 40_61_00. 

 DEMONSTRATION AND TRAINING 

 As specified in Section 40_61_00. 

 PROTECTION 

 As specified in Section 40_61_00. 

 
END OF SECTION 
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SECTION 40_73_29 
 

PRESSURE/VACUUM MEASUREMENT - DIFFERENTIAL 

GENERAL 

SUMMARY 

 Section includes: 
 Differential pressure transmitters and indicators. 

 Related sections: 
 The Contract Documents are complementary; what is called for by one is as 

binding as if called for by all. 
 It is the CONTRACTOR’s responsibility for scheduling and coordinating the 

Work of subcontractors, suppliers, and other individuals or entities performing 
or furnishing any of CONTRACTOR’s Work. 

 Provide all instruments specified in the Contract Documents. 

REFERENCES 

 As specified in Section 40_61_00. 

 National Institute of Standards and Technology (NIST). 

DEFINITIONS 

 As specified in Section 40_61_00. 

 Specific definitions: 
 Lower range value (LRV): Lowest pressure that the pressure transmitter is 

capable of measuring. 
 Upper range value (URV): Highest pressure that the pressure transmitter is 

capable of measuring. 
 Calibrated range: The range that the pressure transmitter is configured to 

measure. The low end of the calibrated range must be greater than the LRV of 
the transmitter. The high end of the calibrated range must be less than the 
URV. The calibrated range corresponds to the pressure signal sent from the 
transmitter. 

SUBMITTALS 

 Furnish submittals as specified in General Conditions 4.0 and 40_61_00. 

 Product data: 
 Accessories such as diaphragm seals, valve manifold, snubbers, and pulsation 

dampeners. 
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 Provide complete documentation covering the traceability of all calibration 
instruments. 

QUALITY ASSURANCE 

 As specified in Section 40_61_00. 

Examine the complete set of Contract Documents and verify that the 
instruments are compatible with the installed conditions including: 

  Process conditions: Fluids, pressures, temperatures, flows, materials, etc. 
Physical conditions: 

  Installation and mounting requirements. 
Location within the process. 
Accessories: Verify that all required accessories are provided and 
are compatible with the process conditions and physical 
installation. 

  Notify the ENGINEER if any installation condition does not meet the instrument 
manufacturer’s recommendations or specifications. 

DELIVERY, STORAGE, AND HANDLING 

 As specified in Section 40_61_00. 

PROJECT CONDITIONS 

 Project environmental conditions as specified in Section 40_61_00. 
 Provide instruments suitable for the installed site conditions including, but not 

limited to, material compatibility, site altitude, site seismic conditions, humidity, 
and process and ambient temperatures. 

WARRANTY 

 As specified in Section 40_61_00. 

MAINTENANCE 

 Furnish all parts, materials, fluids, etc. necessary for operation, maintenance, and 
calibration purposes throughout the warranty period. Deliver all of these supplies 
before project substantial completion. 

PRODUCTS 

MANUFACTURERS 

 One of the following or equal: 
 Rosemount Series 3051. 
 Endress + Hauser Deltabar S Series. 
 Foxboro Model IDP10 
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MANUFACTURED UNITS 

 Pressure transmitters - differential: 
 General: 

 Differential pressure transmitter assembly shall include a diaphragm-type 
pressure transducer and microprocessor-based transmitter for 
measurement of differential pressure. 

 Differential pressure transmitters shall be used for differential pressure 
liquid level measurement in the Digesters as indicated on the Drawings. 

 Performance requirements: 
 As specified in data sheets or instrument index. 
 Maximum ratio of total instrument range to calibrated span: 10 to 1. 
 Accuracy: 

 Reference accuracy: Plus or minus 0.075 percent of calibrated span, 
including effects of hysteresis, nonlinearity, and repeatability. 

 Total performance accuracy: Plus or minus 0.30 percent of calibrated 
span, including reference accuracy effects, static pressure and 
ambient temperature effects. 

 Stability: Plus or minus 0.15 percent of upper range limit over 
5 years. 

 Element: 
 Diaphragm-type transducer integral to differential pressure transmitter. 
 Diaphragm material: Stainless steel or ceramic. 
 Wetted materials: Stainless steel: 

 Process material compatibility: 
Verify all material compatibilities with the instrument Manufacturer. 

 Diaphragm fill fluid: Silicon Oil. 
 Process connection: 1/2 inch NPT. 

 Transmitter: 
 Power supply: 

 24 VDC - loop powered. 
 Power consumption: 3 VA maximum. 

 Outputs: 
 Isolated 4-20 mA DC. 

 Provided with electronic microprocessor. 
 Adjustments: Adjustable electronic zero and span, with elevated or 

suppressed zero as required by application. Adjustment shall be possible 
without mechanical fulcrum points or handheld configurator. 

 Square root extraction for flow calculation. 
 Local display: 

 5-digit LCD. 
 Scaled in engineering units. 

 Enclosure: NEMA Type 7 
 Overrange protection: To maximum process line pressure. 
 Conduit connection: 1/2-inch male NPT. 

 Components: 
 Transmitter mounting: 

 As specified in the data sheets or instrument index. 
 Provide all necessary hardware for transmitter mounting. 
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ACCESSORIES 

 Provide metering type 5-valve manifold  
 Valve manifolds shall have one piece bonnet with a metal to metal seal to the 

valve body below the bonnet threads. 
 Requirements: 

 Bonnet lock pin to prevent accidental loosening. 
 Gas leak tested metal-to-metal hard seat design for hard seat valves. 
 Gas leak tested soft seat design with replaceable seat for soft seat valves. 
 Manifold valves shall have straight through portion for bi-directional flow 

and easy roddable cleaning. 
 Manifold valves shall allow for direct or remote instrument mounting. 
 Shall be able to withstand pressures up to 6,000 psi for soft seat valves 

and 10,000 psi for hard seat valves at maximum 200 degrees Fahrenheit. 
 Materials of construction: 

Body material: Type 316 stainless steel. 
O-Ring: Teflon. 

 Metering 5-valve manifold: 
 2 isolation valves, 2 equalizing valves, 1 vent/drain and calibration 

valve for differential pressure applications. 
 Mount valve manifold integrally to the transmitter. 
 Valve manifold and transmitter shall be assembled by Manufacturer and 

shipped as an assembly. 

 Provide integral diaphragm seals. 
 General: 

 Diaphragm seal and pressure instrument shall be assembled by pressure 
instrument manufacturer and shipped as an assembly. 

 Requirements: 
 Seal type: 

 Metallic diaphragm: Welded to upper housing. 
 Diaphragm: Type 316 stainless steel. 
 Lower housing: Type 316 stainless steel. 
 Upper housing: Manufacturer’s standard. 
 Fill fluid: Silicon oil. 

 Manufacturers, one of the following or equal: 
 Ashcroft: 

 Flushing connection: Type 741. 
 Without flushing connection: Type 740. 

 Mansfield and Green: 
 Flushing connection: Type SGT. 
 Without flushing connection: Type SBT. 

 Wika, Type L990.40. 
 Rosemount. 

 Diaphragm seal and transmitter shall be assembled by manufacturer and 
shipped as an assembly. 

 Provide flanged diaphragm for tank or vessel level measurement: 
 Flanged diaphragm and transmitter shall be assembled by Manufacturer and 

shipped as an assembly. 

 Provide sunshades for outdoor installations. 
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SOURCE QUALITY CONTROL 

 As specified in Section 40_61_00. 

 Each differential pressure transmitter shall be factory calibrated with 5-point 
calibration at a facility that is traceable to the NIST. 

 Provide complete documentation covering the traceability of all calibration 
instruments. 

EXECUTION 

EXAMINATION 

 Examine the installation location for the instrument and verify that the instrument will 
work properly when installed. 
 Notify the ENGINEER promptly if any installation condition does not meet the 

instrument manufacturer’s recommendations or specifications. 

INSTALLATION 

As specified in Section 40_61_00. 

Coordinate the installation with all trades to ensure that the mechanical system 
has all necessary appurtenances including weld-o-lets, valves, etc. for proper 
installation of instruments. 

FIELD QUALITY CONTROL 

As specified in Section 40_61_00. 

Provide manufacturer’s services to perform start-up and calibration or 
verification. 

ADJUSTING 

Verify factory calibration of all instruments in accordance with the manufacturer’s  
instructions: 

  Return factory calibrated devices to the factory if they do not meet the 
field verification requirements for calibration. 

CLEANING 

As specified in Section 40_61_00. 

DEMONSTRATION AND TRAINING 

As specified in Section 40_61_00. 

Demonstrate performance of all instruments to the ENGINEER before 
commissioning: 

  Furnish 8 hours of OWNER training. 
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PROTECTION 

 As specified in Section 40_61_00. 
 
 

END OF SECTION 
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SECTION 40_80_01 
 

TESTING, CALIBRATION, AND COMMISSIONING 

GENERAL 

SUMMARY 

 Section includes: 
 Testing requirements that apply to all process control and instrumentation 

systems for the entire Project. 

 Related sections: 
 The Contract Documents are complementary; what is called for by one is as 

binding as if called for by all. 
 It is the CONTRACTOR’s responsibility for scheduling and coordinating the 

Work of subcontractors, suppliers, and other individuals or entities performing 
or furnishing any of CONTRACTOR’s Work. 

REFERENCES 

 As specified in Section 40_61_00. 

DEFINITIONS 

 As specified in Section 40_61_00. 

SUBMITTALS 

 Furnish submittals as specified in General Conditions 4.0. 

 General: 
 Reference additional detailed test submittal scheduling and prerequisite 

requirements as specified in the Sequencing article of Section 40_61_00.  
 For each test described in Parts 2 and 3 of this Section, and described in other 

sections of the Instrumentation and Control Specifications, prepare and submit 
complete test plans, test procedures, test forms, test binders, test reports, and 
other submittals, as specified below. 

 Submit manufacturer’s certifications and manufacturer’s field reports where 
required. 

 Submit test plans, procedures, forms, and binders for approval by the 
ENGINEER before scheduling or performing tests. 

 Develop the PCIS system test submittals in consultation and cooperation with 
all applicable subcontractors. 

 Additional test form and test procedure requirements are specified with 
individual test requirements. 

 Test procedures: 
 Provide a statement of test objectives for each test. 



TECHNICAL SPECIFICATIONS 

TS - 408 
 

 Specify who will perform the tests, specifically what testing equipment will be 
used (including serial numbers and NIST-traceable calibration), and how the 
testing equipment will be used. 

 Describe the expected role of the ENGINEER, as well as any requirements for 
assistance from OWNER’s staff. 

 Provide the forms and checklists to be used. 

 Test forms: 
 Provide test and calibration forms and checklists for each of the following: 

 Calibration. 
 Factory acceptance tests. 
 Loop validation tests. 
 Pre-commissioning test. 
 Performance test. 

 Test forms shall include the detailed test procedures, or shall include clear 
references to separate pages containing the complete test procedure 
applicable to each form. If references to procedures are used, the complete 
procedure shall be included with each test binder. 

 Every page of each test form shall include project name, date, time, name of 
person conducting the test, signature of person conducting the test, and for 
witnessed tests, place for signature of person (ENGINEER and OWNER) 
witnessing the test. 

 Testing binders: 
 Sub-system to be tested, provide and submit a test binder containing all test 

procedures and individual test forms for the test. References to other 
documents for test procedures and requirements are not acceptable. 

 Fill out in advance headings and all other information known before the test. 
 Include applicable test plan information, as well as a list of all test 

prerequisites, test personnel, and equipment. 
 Include or list reference material and provide separately at the time of the test. 
 Record test results and verify that all test requirements and conditions have 

been met. 

 Factory acceptance test procedure additional minimal requirements: 
 Prepare and submit a factory acceptance test procedure which includes: 

Control system testing block diagram. 
Estimated test duration. 
Details on the simulator construction, components, and operation. 

 Test reports: 
 At the conclusion of each test, submit a complete test report, including all test 

results and certifications. 
 Include all completed test binders, forms, and checklists. 
 Submission, review, and acceptance of each test report is generally required 

before the start of the sub-system. 

QUALITY ASSURANCE 

 Test personnel: 
 Furnish qualified technical personnel to perform all calibration, testing, and 

verification. The test personnel are required to be familiar with this Project and 
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the equipment, software, and systems before being assigned to the test 
program. 

SCHEDULING 

 As specified in Section 40_61_00. 

PRODUCTS 
 

Not Used. 

EXECUTION 

INSTALLATION 

 As specified in Section 40_61_00. 

 Installation supervision: 
 Provide as specified in Section 40_61_00. 

FIELD QUALITY CONTROL 

 General: 
 The OWNER reserves the right to test any specified function, whether or not 

explicitly stated in the test submittals. 
 Failure testing: 

 In addition to demonstrating correct operation of all specified features, 
demonstrate how the system reacts and recovers from abnormal 
conditions including, but not limited to: 
Equipment failure. 
Operator error. 
Communications sub-system error. 
Power failure. 
Process equipment failure. 
High system loading conditions. 

 Conduct testing Monday through Friday during normal working hours for no 
more than 8 hours per day. Testing at other times requires approval of the 
ENGINEER. 

 Manufacturer services: 
 Provide as specified in Section 40_61_00. 

 Sequencing: 
 See additional requirements specified in the Sequencing article of 

Section 40_61_00. 

 Calibration: 
 After installation but before starting other tests, calibrate and adjust all 

instruments, devices, valves, and systems, in conformance with the 
component manufacturer's instructions and as specified in these Contract 
Documents. 
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 Components having adjustable features are to be set carefully for the specific 
conditions and applications of this installation. Test and verify that components 
and/or systems are within the specified limits of accuracy. 

 Replace either individually or within a system, defective elements that cannot 
achieve proper calibration or accuracy. 

 Calibration points: 
 Calibrate each analog instrument at 0 percent, 25 percent, 50 percent, 

75 percent, and 100 percent of span, using test instruments with 
accuracies traceable to National Institute of Standards and Technology 
(NIST). 

 Field verify calibration of instruments that have been factory-calibrated to 
determine whether any of the calibrations are in need of adjustment. 

 Analyzer calibration: 
 Calibrate and test each analyzer system as a workable system after 

installation. Follow the testing procedures directed by the manufacturers' 
technical representatives. 

 Complete instrument calibration sheets for every field instrument and analyzer. 
 Calibration tags: 

 Attach a calibration and testing tag to each instrument, piece of 
equipment, or system. 

 Sign the tag when calibration is complete. 
 
 

 

Ultrasonic and radar check out: 
  Check response under all operating conditions. 
 Provide Echo Transmission and signal quality on all level transmitters 

including guided and unguided units.  
Provide printout of the actual transmission and all parameters. 

SCHEDULES 

 Example test forms: 
 Example test forms are attached at the end of this Section. They may be used 

as a starting point for the development of Project-specific test forms for this 
Project. 

 The example test forms are not intended to be complete or comprehensive. 
Edit and supplement the forms to meet the requirements for testing and test 
forms specified in this Section and other Contract Documents. 

 
END OF SECTION 

Figure 1 
Network Test Sequence and Responsibilities 
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 INSTALLATION AND CERTIFICATION CHECKLIST 
DOCUMENTATION 

 

INSTRUMENT LOOP NO.  

SERVICE DESCRIPTION  

A COPY OF LATEST ISSUE OF THE FOLLOWING DOCUMENTS ARE INCLUDED IN THIS INSTRUMENT INSTALLATION 
CERTIFICATION FILE: 

 INSTRUMENT SPECIFICATION SHEETS (FOR ALL INSTRUMENTS IN THE LOOP) 

 INSTRUMENT INSTALLATION DETAILS (FOR ALL INSTRUMENTS IN THE LOOP) 

 INSTRUMENT LOOP WIRING DIAGRAMS 

 INSTRUMENT INSTALLATION CERTIFICATION CHECKLIST 

 SIZING CALCULATIONS 

 INSTRUMENT INSTALLATION SCHEDULE (APPLICABLE PART) 

 NAMEPLATE SCHEDULE (APPLICABLE PART) 

 VENDOR LITERATURE CALIBRATION INFORMATION 

   

INSTRUMENT LOOP IS PART OF AN EQUIPMENT START UP/SHUTDOWN INTERLOCKS? No Yes 

REMARKS:  

 

 

 

 

 

 

 

 

 

CHECKED BY (COMPANY)  ACCEPTED BY (COMPANY)  

SIGNATURE  SIGNATURE  

DATE  DATE  
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 SWITCHES 
INSTALLATION AND CALIBRATION CHECKLIST 

 

INSTRUMENT LOOP NO.  

SERVICE DESCRIPTION  

CHECK BELOW, WHEN COMPLETED: 

 BENCH CALIBRATED PER SPEC SHEET 

 VERIFIED PER P&ID NO 

 CORRESPONDS TO SPECIFICATION SHEET NO. 

 WIRING CORRECT PER INSTRUMENT LOOP DRAWING NO. 

 INSTALLATION CORRECT PER DETAIL NO. 

 ACCESSORIES ARE PRESENT AND PROPERLY INSTALLED 

 INSTRUMENT IS ACCESSIBLE FOR MAINTENANCE OR REMOVAL 

 ENGRAVED LAMINATED NAMEPLATE (NO SPELLING ERRORS) PERMANENTLY INSTALLED 

   

INSTRUMENT LOOP IS PART OF AN EQUIPMENT START UP/SHUTDOWN INTERLOCKS? No Yes 

 
FIELD CALIBRATION CHECK 

CONTACT 
NO. FUNCTION 

FOR 
SIGNAL 

CONTACT IS 
TO AT SPECIFIED VALUE FOR ACTUAL TRIP POINT WAS… 

1  ALARM  INCR OPEN SET PT =  SET PT =  

 S/D PERM  DECR CLOSE RESET =  RESET =  

2  ALARM  INCR OPEN SET PT =  SET PT =  

 S/D PERM  DECR CLOSE RESET =  RESET =  

3  ALARM  INCR OPEN SET PT =  SET PT =  

 S/D PERM  DECR CLOSE RESET =  RESET =  

4  ALARM  INCR OPEN SET PT =  SET PT =  

 S/D PERM  DECR CLOSE RESET =  RESET =  

NOTE: PERM IS ABBREVIATED FOR PERMISSIVE 
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 SWITCHES 
INSTALLATION AND CALIBRATION CHECKLIST 

 

REMARKS: 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHECKED BY (COMPANY)  ACCEPTED BY (COMPANY)  

SIGNATURE  SIGNATURE  

DATE  DATE  
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 TRANSMITTER/CONTROLLER/INDICATOR 
INSTALLATION AND CALIBRATION CHECKLIST 

 

   

INSTRUMENT LOOP IS PART OF AN EQUIPMENT START UP/SHUTDOWN INTERLOCKS? No Yes 

INSTRUMENT TYPE INDICATOR  TRANSMITTER  CONTROLLER   

 OTHER DESCRIPTION  

INSTRUMENT TAG NO.  SERIAL NO.  

SERVICE DESCRIPTION  
  

BENCH CALIBRATION CHECK 

INPUT RANGE =  OUTPUT RANGE =  

HEAD CORRECTION =   LINEAR 

CALIBRATED SPAN =   SQUARE ROOT 
  

% CALIB 
SPAN DESIRED VALUE ACTUAL VALUE EXPECTED VALUE ACTUAL VALUE 

0     

50     

100     

CHECK BELOW, WHEN COMPLETED: 

 BENCH CALIBRATED PER SPECIFICATION SHEET  

 VERIFIED PER P&ID NO  

 CORRESPONDS TO SPECIFICATION SHEET NO.  

 WIRING CORRECT PER INSTRUMENT LOOP DRAWING NO.  

 INSTALLATION CORRECT PER DETAIL NO.  

 ACCESSORIES ARE PRESENT AND PROPERLY INSTALLED 

 INSTRUMENT IS ACCESSIBLE FOR MAINTENANCE OR REMOVAL 

 ENGRAVED LAMINATED NAMEPLATE (NO SPELLING ERRORS) PERMANENTLY INSTALLED 

FIELD CALIBRATION CHECK 

INPUT RANGE =  OUTPUT RANGE =  
   

% CALIB 
SPAN DESIRED VALUE ACTUAL VALUE EXPECTED VALUE ACTUAL VALUE 

0     

50     

100     
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 TRANSMITTER/CONTROLLER/INDICATOR 
INSTALLATION AND CALIBRATION CHECKLIST 

 

 DIRECT  REVERSE 

 ACTION VERIFIED AT 50% SPAN 

 ACTION VERIFIED AT   SPAN 

 

CONTROLLER SETTINGS 

SETTING GAIN PB 
RESET 

(INTEGRAL) 
DERIV. 
(RATE) 

HIGH 
LIMIT 

LOW 
LIMIT 

ELEV. 
ZERO 

ZERO 
SUPP 

PRE-TUNE         

POST-TUNE         

 

PRE-TUNE SETTINGS 

 GAIN PB RESET (REPEAT/MIN) RESET (MIN/REPEAT) DERIVATION (MINUTES) 

FLOW: 1.0 100 10 0.1 N/A 

LEVEL 1.0 100 MIN. MAX. N/A 

PRESSURE 2.0 50 2.0 0.5 N/A 

TEMP. 4.0 25 0.1 10 OFF 

REMARKS  

 

 

 

 

 

 

 

CHECKED BY (COMPANY)  ACCEPTED BY (COMPANY)  

SIGNATURE  SIGNATURE  

DATE  DATE  
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 ANALYZERS 

INSTALLATION AND CALIBRATION CHECKLIST 
 

   

INSTRUMENT LOOP IS PART OF AN EQUIPMENT START UP/SHUTDOWN INTERLOCKS? No Yes 

TYPE OF INSTRUMENT  

INSTRUMENT TAG NO.   SERIAL NO.  

SERVICE DESCRIPTION  

CHECK BELOW, IF TRUE 

 BENCH CALIBRATED PER SPECIFICATION SHEET  

 VERIFIED PER P&ID NO  

 CORRESPONDS TO SPECIFICATION SHEET NO.  

 WIRING CORRECT PER INSTRUMENT LOOP DRAWING NO.  

 INSTALLATION CORRECT PER DETAIL NO.  

 ACCESSORIES ARE PRESENT AND PROPERLY INSTALLED 

 INSTRUMENT IS ACCESSIBLE FOR MAINTENANCE OR REMOVAL 

 ENGRAVED LAMINATED NAMEPLATE (NO SPELLING ERRORS) PERMANENTLY INSTALLED 

REMARKS 
 

 

 

 

 

 

 

 

 

CHECKED BY (COMPANY)  ACCEPTED BY (COMPANY)  

SIGNATURE  SIGNATURE  

DATE  DATE  
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 CONTROL VALVES 
INSTALLATION AND CALIBRATION CHECKLIST 

 

   

INSTRUMENT LOOP IS PART OF AN EQUIPMENT START UP/SHUTDOWN INTERLOCKS? No Yes 

VALVE TAG NO.  SERIAL 
NO. 

 

 TRANSDUCER TAG NO.  SERIAL 
NO. 

 

 SOLENOID TAG NO.  SERIAL 
NO. 

 

 VOLUME BOOSTER TAG NO.  SERIAL 
NO. 

 

 POSITIONER  SERIAL 
NO. 

 

SERVICE DESCRIPTION  
  

TRANSDUCER CHECK 

INPUT RANGE =  OUTPUT RANGE = 

CALIBRATED SPAN =  CALIBRATED SPAN = 

BENCH 

SPAN DESIRED ACTUAL SPAN EXPECTED ACTUAL 

0%   0%   

50%   50%   

100%   100%   

FIELD 

SPAN DESIRED ACTUAL SPAN EXPECTED ACTUAL 

0%   0%   

50%   50%   

100%   100%   

 

CHECK BELOW, IF TRUE: 

 BENCH CALIBRATED PER ABOVE  

 VERIFIED PER P&ID NO.   

 CORRESPONDS TO SPECIFICATION SHEET NO.   

  VALVE SPECIFICATION 
NO.  

 

  TRANSDUCER 
SPECIFICATION NO.  

 

  SOLENOID SPECIFICATION 
NO.  

 

 WIRING CORRECT PER INSTRUMENT LOOP DRAWING NO.  

 INSTALLATION CORRECT PER INSTRUMENT INSTALLATION DETAILS  

  VALVE 
DETAIL 
NO. 
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  TRANSDUCER DETAIL 
NO.  

 

  SOLENOID 
DETAIL NO.  
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 CONTROL VALVES 
INSTALLATION AND CALIBRATION CHECKLIST 

 

 ACCESSORIES ARE PRESENT AND PROPERLY INSTALLED 

 INSTRUMENT IS ACCESSIBLE FOR MAINTENANCE OR REMOVAL 

 ENGRAVED LAMINATED NAMEPLATE (NO SPELLING ERRORS) PERMANENTLY INSTALLED 

VALVE CHECK 

FLOW 
CHECK  PROCESS FLOW DIRECTION THRU THE VALVE IS CORRECT 

SAFETY 
CHECK 

ON LOSS OF AIR VALVE FAILS ON LOSS OF POWER SOLENOID FAILS 
 OPEN  CLOSE  TO VENT  TO VALVE 

TRAVEL 
CHECK 

FULL OPEN AT FULL CLOSED AT MEASURED TRAVEL 

 PSI  PSI  INCHES 

SEATING 
CHECK 

 ON BENCH RESULTS ACTUATOR BENCH SET 

 IN-LINE   

POSITIONER CHECK 

VALVE FULL OPEN AT  PSI TO POSITIONER  
   

VALVE FULL CLOSED AT  PSI TO POSITIONER  
   

VOLUME BOOSTER CHECK 

BYPASS VALVE (GAIN) ADJUSTING SCREW BACKED OUT  TURNS FROM CLOSED TO ENSURE QUICK BUT 

STABLE OPERATION (TYPICALLY 1-1/2 TO 2 TURNS) 

REMARKS 
 

 

 

 

 

 

 

CHECKED BY (COMPANY)  ACCEPTED BY (COMPANY)  

SIGNATURE  SIGNATURE  

DATE  DATE  
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DEVICENET INSTALLATION TESTING 

 

Devicenet 
Network  
  
Network Installation Characteristics 
Architecture Baud Rate Trunk Media Drop Media 

 Single Master  125 kBaud  Thick Round  Thick Round, Unshielded
or 

 Multi Master  250 kBaud  Thin Round  Thin Round, Shielded 
 Redundant Power Supplies  500 kBaud   Thick Round, Shielded 

  Per Network 
Installed Node List 

 0  1  2  3  4 5 6 7 8 9 1
0 

1
1  1

2  1
3 

1
4 

1
5 

 1
6  1

7  1
8  1

9  2
0 

2
1 

2
2 

2
3 

2
4 

2
5 

2
6 

2
7  2

8  2
9 

3
0 

3
1 

 3
2  3

3  3
4  3

5  3
6 

3
7 

3
8 

3
9 

4
0 

4
1 

4
2 

4
3  4

4  4
5 

4
6 

4
7 

 4
8  4

9  5
0  5

1  5
2 

5
3 

5
4 

5
5 

5
6 

5
7 

5
8 

5
9  6

0  6
1 

6
2 

6
3 

 All nodes present and in accordance with network 
drawings/specifications ODVA approved devices 

 Nodes/devices accessible for inspection and maintenance Nodes/devices properly 
addressed 

 Comments
:  

  
    
Media Inspection 
Trunk Cable Drop Cable Installation 

 ODVA approved ODVA approved No evidence of physical 
damage 

 Labeling complete Labeling complete Installed in protective raceway 
 Cable/conductor 

terminations 
Cable/conductor 
terminations 

Bending radius not exceeded 

 Terminating resistors at 
ends 

Max drop length < 20' Cable supports in place 

    V- and shield are grounded 
    Clearance from high 

temperature/voltage sources 
    No installation subject to 

vibration 
 Comments:  
  
    
Network Power Supplies 
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Power Supply Equipment Supply Source (120 VAC) Network Power Tap (24 VDC) 
 ODVA compliant Overcurrent protection Overcurrent protection 
 Quantity and ratings  Conductor size Conductor size 

 Comments:  
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SECTION 43_08_02 
 

TESTING AND REPAIR OF LEAKS IN DIGESTERS 

GENERAL 

SUMMARY 

 Section includes: 
 Testing digesters with concrete dome for leaks. 
 Sealing leaks in digester. 

 Related sections: 
 The Contract Documents are complementary; what is called for by one 

is as binding as if called for by all. 
 It is the CONTRACTOR’s responsibility for scheduling and coordinating 

the Work of subcontractors, suppliers, and other individuals or entities 
performing or furnishing any of CONTRACTOR’s Work. 

DEFINITIONS 

 Gas leak: Recurrent formation of bubbles in soap solution. 

 Water leak: Presence of visible moisture on outside of digester walls. 

SUBMITTALS 

 Product data: Submit data completely describing products. 

PRODUCTS 

EPOXY FOR SEALING CONCRETE DOME 

 Manufacturers: One of the following or equal: 
 BASF Construction Chemicals North America, Epoxeal GS Structural. 
 Sika Corporation, Sikadur 55 SLV. 

EXECUTION 

FIELD QUALITY CONTROL 

 Preparation for testing: 
 Prepare digester for testing by sealing and plugging visible cracks and 

imperfections in digester wall and floor with epoxy. 
 Disconnect air hose during test period. 
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 Testing digesters for leaks: After minimum of 28 days after digester concrete 
has been placed, after exterior piping is connected, and coating is applied to 
interior of concrete dome, conduct digester leak test as follows: 
 Pipe pieces, hatches, holes through roof, and pressure relief and 

vacuum breaker valve: Ensure following: 
 Pipe pieces and hatches that are installed through walls have 

been installed and plugged. 
 Holes through concrete dome shall have their final fittings in place. 
 Pressure relief and vacuum breaker valve assemblies are in place 

and operable. 
 Block and anchor piping. No temporary blocking or anchoring will 

be allowed. 
 Fill digester with water to elevation of 4648.00 feet and allowed to 

stand full for 48 hours. 
 Maintain gas pressure of 15 inches of water column for this period 

by trapping air in the concrete dome and adding such air as is 
necessary by means of a compressor. 

 Periodically examine outside of reconstructed portions of the 
digester for water leaks and mop entire surface of concrete dome 
with soap solution to detect gas leaks. 

 Mark any leaks discovered by foregoing methods for repair. 
 At conclusion of 48-hour period, lower water level in sealed 

digester until vacuum release operates, but not to more than 
3 inches of water column of vacuum without manually unsealing. 

 Test gasketed connections around safety equipment, hatch covers, 
and similar type items. 

 Repair leaks as specified in this Section. 
 After leaks have been repaired, retest digester by repeating entire test 

procedure for digesters. 
 Sewage effluent: 

 OWNER will supply effluent for testing digesters for leaks. 
 Transport said effluent to and from digesters and furnish pumps, 

mechanical and electrical materials, power, equipment, and labor 
used in testing digesters for leaks. 

  Required results: Successful test is defined as no leaks using definitions 
as specified in this Section. 

ADJUSTING 

 Repair imperfections in the portions of the reconstructed digester 
encountered during construction, which in opinion of the ENGINEER are 
structural, as specified in Section 03_30_00. 

 Repair of leaks in digester: 
 Repairs of leaks in concrete dome: 

 Preparation for epoxy repair: Light sandblast concrete surfaces 
before applying epoxy. 

 Repair leaks in concrete dome, by placing dome under vacuum, as 
specified in this Section, and applying epoxy to surface in areas 
marked for repair. 
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 Fill digester with water to elevation of 4648.00 feet. 
 Lower water level in sealed digester to place not more than 

3 inches of water column of vacuum on interior of dome. 
 Manually unseal vacuum release valve on concrete dome should 

vacuum release valve fail to operate at 3inches of water column 
vacuum. 

 Coat concrete surfaces of concrete dome that are marked for 
repair with primer and epoxy while 2 to 3 inches of water column of 
vacuum are maintained on interior of concrete dome. 

 Maintain 2 to 3 inches of water column of vacuum on interior of 
concrete dome for published cure time and for not less than 1 hour 
after placing of epoxy. 

 Application of epoxy: 
Apply epoxy in accordance with manufacturer's instructions. 
Apply minimum of 2 coats of epoxy. 
 Multiple applications may be required to comply with 

manufacturer's instructions and to attain satisfactory results. 
 Sprinkle white cement on final epoxy application in order to 

approximate concrete color. 
 

END OF SECTION 
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SECTION 46_01_72 
 

DIGESTER CLEANING 

GENERAL 

SUMMARY 

 Section includes: Cleaning of anaerobic digesters.  

 Work included:  Furnish labor, services, materials, equipment, 
transportation, permits, fees, applicable taxes and others items as 
necessary to complete cleaning of Digester 1, as specified in this Section, 
included, but not limited to the following: 
 Remove, properly dewater, and dispose of interior contents of 

anaerobic digesters. See below for description of contents and history 
of operation. 

 Provide adequate purging and ventilation of the digesters for safe 
access and explosion hazard mitigation prior to draining tank, during 
anaerobic digester cleaning, and during inspection by OWNER. 

 Provide odor control measures for all the work as described in this 
Section. 

 Provide safety measures for all work described in this Section, 
including confined space entry equipment and procedures and 
barricades around the site. 

 Record drawings of all anaerobic digesters are available for review at the 
OWNER’s office. 

 Related sections: 
 The Contract Documents are complementary; what is called for by one 

is as binding as if called for by all. 
 It is the CONTRACTOR’s responsibility for scheduling and coordinating 

the Work of subcontractors, suppliers, and other individuals or entities 
performing or furnishing any of CONTRACTOR’s Work. 

 Digester cleaning contractor: 
 The work specified in this Section shall be performed by a digester 

cleaning subcontractor hired by the CONTRACTOR.  
 Experience: Digester cleaning contractor shall minimum 10 years of 

experience and have recent experience cleaning digesters for at least 
5 municipal facilities of similar or larger size.  

REFERENCES 

 Occupational Safety and Health Administration (OSHA). 

SAFETY REQUIREMENTS 

 General:  
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 The CONTRACTOR shall be solely and completely responsible for the 
safety of all persons and property during the contract period.  

 The CONTRACTOR shall take necessary precautions to ensure 
protection of the health and safety of human life and follow all confined 
space procedures.  

 The CONTRACTOR shall meet the following safety requirements, and 
any additional measures necessary to ensure protection of health and 
safety: 
 All digester gas shall be completely purged using an inert gas (i.e. 

nitrogen gas) to eliminate the risk of fire or explosion prior to 
opening and/or draining anaerobic digester tank. CONTRACTOR 
shall furnish purging gas and all necessary equipment. 

 Interior air quality shall be tested continuously once hatches are 
opened for ventilating, draining, cleaning, and follow-up inspection.  
Log all air sampling information.  
 Test interior air for methane, carbon dioxide, carbon 

monoxide, hydrogen sulfide, and lower explosion limit.  
 If readings exceed OSHA standards for a working 

environment, do not enter the digesters.  
Provide proper ventilation to maintain OSHA quality standards. 

 Fire and explosion hazards exist from high methane content 
digester gas.  
Gas safety measures shall be taken while working on the 

digesters. 
 Do not allow the following materials or any other flammable type 

materials in or around a digester: 
 Petroleum products. 
 Flammable clothing. 

 Do not allow any ignition source within a safe distance of the 
digester, including, but not limited to: 
 Sparking equipment or tools including boots with nails and 

tacks on soles. 
 Welding equipment. 
 Cigarettes and lighters. 
 Non-explosion proof electrical equipment and motors. 

 Temporary blind flanges shall be installed on gas piping to prevent 
backflow of digester gas during the digester cleaning. Remove 
upon completion of the digester cleaning. 

 All safety related accidents shall be reported to the OWNER not 
more than 24 hours after occurrence. 

 Enter digesters using only the hatches located at the ground level. 
 If hazardous materials are encountered, set up a decontamination 

system and develop procedures for using such a system. 

 Nuisance: 
 Take immediate steps to alleviate nuisance problems such as spills, 

odors and others as directed by the OWNER. 

 Hazardous substances: 
 If the CONTRACTOR uses any hazardous substance to which the 

OWNER employees may be exposed, the CONTRACTOR shall supply 
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to the OWNER, the trade name of the hazardous substance and a 
copy of Material Safety Data Sheet (MSDS). 

 Safety equipment: 
 Safety equipment provided shall include but not be limited to the items 
from the following items: 
  Explosion and oxygen deficiency meters. 
  Ladders with safety apparatus. 
  Self-contained breathing apparatus, or air line(s) extended inside 

the digesters. 
  Safety harness, tether, and retrieval device. 
 Explosion-proof lights. 
 Explosion-proof ventilation fans. 
 Non-sparking tools. 
 Biosolids pumps: Positive displacement or centrifugal pumps with 

special impellers or explosion proof pumps and motors if used 
near or lowered into digested biosolids atmosphere. 

 Dewatering equipment: Explosion proof pumps and motors if used 
near digested biosolids atmosphere. 

 Ensure that no hazardous condition relevant to basic hygiene 
protection, odors, vectors, unsightly spills, or explosive conditions will 
exist or develop that could be of concern to public or plant personnel 
safety or health. 

DIGESTER DESCRIPTION 

 Dimensions/components: 
 The digesters are circular, concrete tanks with [fixed concrete] covers 

and sloped bottoms. The configurations of the digesters are as follows, 
all dimensions must be confirmed by the contractor: 

Digester No. 1 

Diameter, feet 50 

Sidewater Depth (normal), feet 29 

Approximately Effective Volume, 
cubic feet 

57,000 

 The major components of the digesters are biosolids feed, effluent and 
recirculation return lines, digester overflow box, roof mounted gas 
collection equipment, sample hatches, sight glasses, and access ports 
as indicated in the Drawings. 

 Contents/history of operation: 
 The digesters were last cleaned in __FILL-IN__ and have not been 

taken out of service or cleaned since. 
 The contents include anaerobically digested biosolids, organic and 

inorganic materials, nonvolatile materials, debris, rags, grits, and other 
materials that have accumulated. 

 Assume a homogeneous solids content of 6 to 10 percent. 
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 Do not assume anaerobic digester is of typical condition for purposes 
of cleaning.  
 Equipment, procedures, and efficiencies for cleaning shall be 

specifically based on the contents and history of operation 
described in this Section.  

 CONTRACTOR shall assume that significant additional effort 
beyond normal procedures will be required for fluidizing, 
loosening, and pumping the contents. 

 The digester may be lowered to an elevation that will be coordinated 
with the City operation staff prior to cleaning.  

SUBMITTALS  

 Submit the following to the OWNER as part of an Anaerobic Digester 
Cleaning Work Plan submittal for review prior to commencement of the 
work: 

 Equipment for cleaning, screening, and dewatering. 
 Equipment for disposal of the removed materials off from the plant site. 
 Equipment for odor control. 
 Plans and permits for disposal of the removed materials. 
 Cleaning progress schedule, work schedule, and biosolids outage plan. 
 Proposed disposal site. 
 Site-specific health and safety plans.  

 Submittal of health and safety plans are for record purposes only 
and shall not be reviewed. 

 Site plan showing the following: 
 Equipment laydown areas. 
 Temporary piping routing plans. 
 Location of screening and dewatering equipment. 

 Review of submittal by the OWNER shall not relieve the CONTRACTOR 
from responsibility for deviations from requirements specified, unless the 
CONTRACTOR has in writing at the time of submission requested and 
received written approval from the OWNER for specific deviations. 

 Review of submittal information shall not relieve the CONTRACTOR from 
responsibility for errors or omissions in the submittal. 

PRODUCTS AND MATERIALS 

TEMPORARY MATERIALS 

 Provide temporary pumping, piping, valves, and equipment required for 
cleaning, odor control, gas purging, safety measures, and other work as 
specified. 

 All other materials, not specifically described, but required for proper 
completion of the work specified, shall be provided by the CONTRACTOR. 
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EXECUTION 

WORK SCHEDULE 

 Plan the work and carry it out with minimum interference to plant operation.  
 Prior to starting the work, confer with the OWNER and develop an 

approved work schedule and outage plan which permits the plant 
facilities to function as normally as practical.  

 It may be necessary to perform parts of the work outside normal 
working hours, as directed by the OWNER. 
This work shall be performed at no additional cost to the OWNER. 

 Cooperate in scheduling work as required by the OWNER and abide by 
the OWNER's decision in resolving project coordination problems, at 
no additional cost to the OWNER. 

 All work requiring shutdown of plant systems or facilities or interruptions of 
plant operations shall be done during low flow periods and as directed by the 
OWNER.  

 Submit a system outage request to the OWNER for review and approval 
prior to commencing digester-cleaning work.  
 Outage plan shall include a time schedule for shutdown of plant 

facilities, change of plant systems operation, or temporary removal of 
plant facilities required to meet the needs of cleaning operation. 

 Any operational functions of the existing plant that are required to be done to 
facilitate the CONTRACTOR’s work shall be done by the plant personnel 
only. 

 The plant operation and maintenance personnel will cooperate in every way 
that is practicable in order to expedite the CONTRACTOR's operation; 
however, if it is necessary for the proper operation or maintenance of 
portions of the plant, the CONTRACTOR shall reschedule his operations so 
there shall be no conflict with necessary operations or maintenance of the 
plant. 

 Once cleaning of digester is complete, allow OWNER 14 days from notice of 
completion of cleaning to inspect tank interior prior to scheduling subsequent 
digester tank cleaning or return to service.  

REMOVAL OF THE DIGESTER CONTENTS  

 Remove the balance of the material not utilized to seed other anaerobic 
digesters, in preparation for cleaning. 

 Provide appropriate screening and mechanical dewatering equipment to 
dewater digester contents on site.  
 All equipment rentals, labor, power, water, polymer, loading, off haul, 

disposal, and other costs shall be included in the CONTRACTOR’s 
lump sum bid. 
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 CONTRACTOR shall be responsible for all purging and safety requirements 
for opening the hatches before entry. 

 Wash thoroughly the entire interior of the digesters to completely remove 
foreign materials from concrete and metal surfaces after removal of the 
contents. 

 Notify the OWNER for final inspection upon the completion of the cleaning. 

HAULING AND DISPOSAL 

 Haul and dispose of materials removed from the digesters off-site in 
accordance with all applicable laws. 

ODOR CONTROL 

 Develop odor control measures for the work specified. 

 Odor control measures shall include piping, equipment, chemicals, and other 
items as required to reduce the odor to an unnoticeable level as determined 
by the OWNER. 

 Odor control measures shall be submitted to the OWNER for review prior to 
commencing work. 

CLEAN-UP 

 Maintain the project site in a clean and orderly condition at all times.  
 Any spillage, debris, or excess materials shall be cleaned up and 

removed from the plant site. 
Do not wash materials into the plant drains.  

 Walkways, driveways, and passways shall be maintained in a manner 
that will not be a safety hazard to the plant personnel, or become an 
obstruction or interfere with performance of normal and routine tasks. 

 Upon completion of the cleaning, remove all materials and equipment from 
the plant site. 

WASHDOWN WATER 

 The plant’s 3W system can be used for the cleaning and washdown 
purposes.  
The plant’s 3W may be obtained from any fire hydrant or outdoor hose bibb. 
 The plant 3W system has a limited capacity and pressure. 

CONTRACTOR may need to utilize multiple locations to access 
sufficient water volume for their needs, and provide booster pumps as 
required. 

 Provide all distribution pumps, hoses, piping, traffic ramps over pipes, valves 
and fittings, proper supports and anchors as required to convey the water 
from the point of connection to the point of use.  
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 Provide signage throughout the work area advising employees and 
other persons on the site that the water is not potable.  

 Ensure that the water obtained from the plant is free of any impurities 
detrimental to intended use. 

 Provide an alternative source of washdown water if plant water 3W 
system is not suitable for use. 

ELECTRICAL POWER 

 Obtain a source of electrical power at the CONTRACTOR's expense.  
Provide a portable generator for the needed electrical power.  
 Provide adequate jobsite distribution facilities conforming to applicable 

codes and safety regulations. 

TRAFFIC CONTROL 

 Ensure that no obstruction to normal traffic patterns within the plant exists at 
any time.  

 Provide sufficient bridging or overhead devices for temporary piping installed 
in any traffic area to allow vehicles to drive over or under without damage to 
the piping.  

INSPECTION  

 Pre-Inspection for concrete roof or domed anaerobic digesters:  
 Notify OWNER of intent to clean each concrete roof or domed 

anaerobic digester 2 weeks in advance of cleaning operations.  
 OWNER will conduct a cover inspection utilizing soapy water mopped 

over entire surface of dome to identify any possible leaks as specified 
in Section 43_08_02.  

 CONTRACTOR shall furnish labor to assist OWNER in wetting dome 
and marking of any identified leaks.  

 Notify the OWNER 2 weeks in advance of completion dates of cleaning for 
each digester.  

 At completion of cleaning of each digester, OWNER will spend 1 week 
inspecting each digester interior.  
 Inspection shall serve to verify the following: 

 Cleaning was completed in compliance with the specifications. 
 Inspection of existing coatings to determine remaining useful life. 
 Condition of existing digester accessories and whether 

replacement is required.  
 Coordinate activities with OWNER’s inspection and assist OWNER 

during inspection.  
 Assistance includes opening both dome and ground level hatches, 

removing and reinstalling inspection ports at each digester, providing 
confined space entry supervision, and OWNER’s use of 
CONTRACTOR’s safety equipment  

 Provide scaffolding to allow OWNER to inspect digester interior. 
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 Forms and headboxes for non-shrink grouts or non-shrink epoxy grouts: 
As specified in Section 03_60_00. 

 Special techniques: Use applicable special tools and equipment, including 
precision machinist levels, dial indicators, and gauges as required in 
equipment installations. 

 Tolerances: 
 Completed equipment installations: Comply with requirements for 

intended use and specified vibration and noise tolerances. 

FIELD QUALITY CONTROL 

 Perform operational testing as required by General Conditions 7.0. 

MANUFACTURER'S REPRESENTATIVE 

 Field checkout: Before field-testing and start-up, provide services of factory-
trained field service representative to certify the equipment has been 
installed, aligned, and checked in accordance with the manufacturer’s 
instructions and the Specifications. 

 Testing: Provide services of factory trained representative to observe and 
advise the CONTRACTOR during field quality control testing. 

 Training: When training is specified, provide services of factory-trained 
representative to perform training as specified in Section 01_75_17. 

 
END OF SECTION 
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SECTION 46_73_19 
 

DIGESTER APPURTENANCES 

GENERAL 

SUMMARY 

 Section includes: Digester accessories including the following: 
 Digester gas sediment and moisture traps. 
 Flame arresters. 
  Manometers. 
 Non-sparking gastight manhole covers. 
 Pressure/vacuum relief valves. 
 Sample hatches. 
 Sight glasses. 
 3 Way Multiport valves for digester gas service. 

Related sections: 
 The Contract Documents are complementary; what is called for by one 

is as binding as if called for by all. 
 It is the CONTRACTOR’s responsibility for scheduling and coordinating 

the Work of subcontractors, suppliers, and other individuals or entities 
performing or furnishing any of CONTRACTOR’s Work. 

REFERENCES 

 American National Standards Institute (ANSI). 

 American Society of Mechanical Engineers (ASME): 
 B16.1 - Gray Iron Pipe Flanges and Flanged Fittings Classes 25, 125, 

and 150. 
 Boiler and Pressure Vessel Code, Section VIII. 

SUBMITTALS 

 Product data. 

WARRANTY 

 Provide product warranty as specified in Section 46_05_10. 

PRODUCTS 

MATERIALS 

 Zinc content of bronze or brass in contact with sewage or digester gas: 
Maximum 6 percent zinc. 
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 Components and materials: Suitable for use with digester gas containing 
hydrogen sulfide. 

DIGESTER GAS SEDIMENT AND MOISTURE TRAPS 

 Manufacturers: One of the following or equal: 
 Varec, Model 233. 
 Groth Model 8330. 
 Shand & Jurs Model 97120. 

 Materials: Type 316 Stainless steel. 

 Features: 
 150 pound flanged ANSI connections. 
 Provide large reservoir capacity welded steel sediment and moisture 

traps as indicated on the Drawings. 
 Design working pressure 25 pounds per square inch gauge. 
 Remove condensate and sediment automatically from digester gas 

through a combination of centrifugal force and a sharp drop-in velocity. 
 Removable top cover with integral 3/4-inch inspection pipe. 
 2-inch blowout/drain connection. 
 1-inch drain connection with manual drip trap as indicated on the 

Drawings. 
 Provide pyrex sight glass with external 1/2-inch connections.  
 Provide bronze isolation valves, and drain cock.  

 Manufacturers: One of the following or equal: 
 Varec, Model 218. 
 Shand & Jurs Model 9712. 
 Groth Model F010. 

FLAME ARRESTERS 

 Manufacturers: One of the following or equal: 
 Varec, Model 5000 for vertical installation or Model 5010 horizontal 

installation. 
 Groth Model 7618 for vertical installation or Model 7628 horizontal 

installation. 
 Shand & Jurs Model 94306 for vertical installation or Model 94307 for 

horizontal installation. 

 Materials: 
 Body: Aluminum. 
 Fasteners: Type 316 stainless steel. 

 Features: 
 Net free area through banks: Minimum 3 times the corresponding size 

standard pipe. 
 Bank assembly: Able to slide easily out of housing for inspection and 

cleaning. 
 Bank sheets: Corrugated rectangular shaped or spiral-wound crimped 

ribbon, arranged for easy removal 
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 Drain connection for horizontal installation: 1/2-inch drain connection 
with manual drip trap as indicated on the Drawings. 

 Sizes: As indicated on the Drawings. 
 Rated for 5 pounds per square inch gauge. 

Indicated on the Drawings 

NON-SPARKING GASTIGHT MANHOLE COVERS 

 Manufacturers: One of the following or equal: 
 Varec, 220 Series. 
 Groth Model 8200.  
 Shand & Jurs, Model 95210. 

 Materials: 
 Base and Cover: Aluminum.  
 Hardware and fasteners: Type 316 Stainless Steel. 

 Features: 
 30-inch diameter, unless otherwise indicated on the Drawings. 
 Non-sparking, gas-tight seal. 
 Provide handwheel or wing nuts on clamping mechanism for easy 

entry. 
 Pressure rated for 1 pound per square inch. 

PRESSURE/VACUUM RELIEF VALVES. 

 Manufacturers: One of the following or equal: 
 Varec, Figure 2010; or combine with flame arrester: Varec Figure 5810. 
 Shands & Jurs, Model 94020 or combination unit with flame arrester 

Model 97570. 
 Groth Model 1200A or combination unit with flame arrester Model 

8800A. 

 Materials: 
 Body: Aluminum. 
 Trim: Type 316 Stainless steel. 
 Seal: Buna-N. 

 Features: 
 Pressure pallet with removable lead weights for adjusting setting in 1-

inch water column increments. 
 Adjustable from 2 inches water column of vacuum to 15 inches water 

column of pressure. 
 Certified pressure leakage rate of no greater than 1 SCFH of leakage 

at 90 percent of the set point. 
 125 pound flanged ANSI connections. 
 Pressure rated for 2 pounds per square inch. 

SAMPLE HATCHES 

 Manufacturers: One of the following or equal: 
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 Varec, Series 42. 
 Shand & Jurs, Model 95021. 
 Groth Model 6100. 

 Materials: 
 Aluminum cover with replaceable Buna-N seat insert. 

 Features: 
 125-pound ANSI flanged mounting connection as indicated on the 

Drawings. 
 Inclined foot pedal to facilitate opening and handwheel or quick clamp 

type lock-down device. 
 Pressure rated for 3 pounds per square inch. 

SIGHT GLASSES 

 Manufacturers: The following or approved equal: 
 Shand & Jurs Model 97186. 

 Materials: 
 Frame and Cover: Aluminum. 
 Window Material: Tempered glass. 
 Gasket Material: Neoprene. 

 Components: 
 Viewing ports: 

 Tempered glass able to withstand 1 pound per square inch gauge 
internal pressure. 

 Minimum 10-inch diameter view port. 
 2 per sight glass. 

 Cleaning mechanism: Internal wiper, Type 316 stainless steel spray 
piping, and nozzles. 

 Nozzles for cleaning inside portion of glass as indicated on the 
Drawings. 

 Wiper assembly: Able to be moved clear from viewing ports during 
viewing, with a packed gland. 

 Assembly: Gastight assembly. 

3-WAY MULTIPORT VALVES FOR DIGESTER GAS SERVICE 

 CONTRACTOR has option to provide valves meeting the requirements for 
either Alternative A or Alternative B: 
 Alternative A: Multiport plug valve: 

 Manufacturers: One of the following or equal: 
 Durco, Series G4 Sleeveline. 
 Tufline, Figure 037.  

  Materials: 
 Body: Type 316 Stainless steel. 
 Plug: Type 316 Stainless steel. 
 Seal: Fire resistant. 
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 Features: 
 3-way multiport, 180-degree rotation with shutoff to either 

port, but always with one or a portion of both ports open. 
 Fire sealed. 
 Gear operated. 
 Flanges: ASME B16.1 pressure Class 150.] 

 Alternative B: Safety selector valve:  
 Manufacturers: One of the following or equal: 

 Varec, Safety Selector Valve (SSV). 
 Shand & Jurs, Model 97190 3-Way Safety Selector Valve. 

 Materials: 
 Body: Aluminum. 
 Rotor material: Aluminum or Type 316 stainless steel. 
 Trim: Type 316 Stainless steel. 
 Seat seal: Teflon. 

 Features: 
 3-way multiport, rotor and isolation disc assembly with shutoff 

to either port, but always with one port or a portion of both 
ports open. 

 Pressure rated for 15 pound per square inch gauge at 
100 degrees Fahrenheit. 

 Temperature rated for 400 degrees Fahrenheit. 
 Flanges: ASME B16.1 pressure Class 150 Flat Faced. 

 All 3-way multiport valves shall be supplied by a single manufacturer. 

EXECUTION 

INSTALLATION 

 Conform to manufacturer’s installation instructions and as specified in 
Section 46_05_10. 

 Install specialty items for gas systems where indicated on the Drawings. 

 Pressure/vacuum relief valves: 
 Locate pressure relief and vacuum breaker valves with flame arrester 

on the digester as indicated on the Drawings. 
 Set pressure relief valve at 11-inches water column and vacuum 

breaker at 2-inches water column, negative. 

MANUFACTURER’S FIELD SERVICES 

 Require manufacturer to inspect system before initial start-up and certify that 
system has been correctly installed and prepared for start-up as specified in 
this Section and in Section 46_05_10. 

 Training: As specified in Special Conditions 12. 
 

END OF SECTION 
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2013 PREVAILING WAGE RATES  

CARSON CITY  

DATE OF DETERMINATION: October 1, 2012  

APPLICABLE FOR PUBLIC WORKS PROJECTS BID/AWARDED  

OCTOBER 1, 2012 THROUGH SEPTEMBER 30, 2013*  

 *Pursuant to NAC 338.040(3), "After a contract has been awarded, the 

prevailing rates of wages in effect at the time of the opening of bids remain in 

effect for the duration of the project." 

  

As Amendments/Addenda are made to the wage rates, such will be 

posted to sites of the respective counties.  Please review regularly for any 

amendments posted or contact our offices directly for further assistance 

with any amendments to the rates.   

 
AIR BALANCE TECHNICIAN 
ALARM INSTALLER 
BOILERMAKER 
BRICKLAYER 
CARPENTER 
CEMENT MASON 
ELECTRICIAN-COMMUNICATION TECH. 
ELECTRICIAN-LINE 
ELECTRICIAN-NEON SIGN 
ELECTRICIAN-WIREMAN 
ELEVATOR CONSTRUCTOR 
FENCE ERECTOR 
FLAGPERSON 
FLOOR COVERER 
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GLAZIER 
HIGHWAY STRIPER 
HOD CARRIER-BRICK MASON 
HOD CARRIER-PLASTERER TENDER 
IRON WORKER 
LABORER 
MECHANICAL INSULATOR 
MILLWRIGHT 
OPERATING ENGINEER 
OPERATING ENG. STEEL FABRICATOR/ERECTOR 
OPERATING ENGINEER-PILEDRIVER 
PAINTER 
PILEDRIVER (NON-EQUIPMENT) 
PLASTERER 
PLUMBER/PIPEFITTER 
REFRIGERATION 
ROOFER (Does not include sheet metal roofs) 
SHEET METAL WORKER 
SPRINKLER FITTER 
SURVEYOR (NON-LICENSED) 
TAPER 
TILE /TERRAZZO WORKER/MARBLE MASON 
TRAFFIC BARRIER ERECTOR 
TRUCK DRIVER 
WELL DRILLER  
LUBRICATION AND SERVICE ENGINEER (MOBILE AND GREASE RACK) 
SOIL TESTER (CERTIFIED) 
SOILS AND MATERIALS TESTER 
 

   

 
PREVAILING WAGE RATES INCLUDE THE BASE RATE AS WELL AS ALL 

APPLICABLE FRINGES 

NRS 338.010(21) “Wages” means: 
      (a) The basic hourly rate of pay; and 

      (b) The amount of pension, health and welfare, vacation and holiday pay, the cost of 

apprenticeship training or other similar programs or other bona fide fringe benefits which are a 

benefit to the workman. 

NRS 338.035  Discharge of part of obligation of contractor or subcontractor engaged on public 

work to pay wages by making certain contributions in name of workman.  The obligation of a 

contractor engaged on a public work or a subcontractor engaged on a public work to pay wages 

in accordance with the determination of the Labor Commissioner may be discharged in part by 

making contributions to a third person pursuant to a fund, plan or program in the name of the 

workman. 
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CRAFT  RATE 

    

AIR BALANCE TECHNICIAN ADD SHEET METAL ZONE RATE 

Air Balance-Journeyman 62.27 

Air Balance-Foreman 66.52 

Air Balance-General Foreman 70.77 

  

ALARM INSTALLER  

Alarm Installer-Journeyman  30.47 

  

BOILERMAKER  

Boilermaker 65.94 

    

BRICKLAYER ADD ZONE RATE 

Bricklayer-Journeyman 33.68 

Bricklayer-Foreman 34.93 

Bricklayer-General Foreman 36.68 

    

CARPENTER ADD ZONE RATE 

Carpenter-Journeyman 39.55 

Carpenter-Foreman 42.30 

    

CEMENT MASON ADD ZONE RATE  

Cement Mason-Journeyman 35.40 

Cement Mason-Foreman 37.40 

  

ELECTRICIAN COMMUNICATION 

TECHNICIAN  
ADD ZONE RATE 

Communication Technician-Installer 30.47 

Communication Technician 33.67 

Communication-Senior Technician 36.15 

   

ELECTRICIAN-LINE SEE AMENDMENT 1 

Electrician-Groundman 32.55 

ATTACHMENT A
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Electrician-Lineman 50.91 

Electrician-Foreman 56.21 

Electrician-General Foreman 61.58 

Heavy Equipment Operator 40.99 

   

ELECTRICIAN-NEON SIGN  

Electrician-Neon Sign 46.20 

   

ELECTRICIAN-WIREMAN ADD ZONE RATE 

Wireman 50.78 

Cable Splicer 54.51 

Wireman-Foreman 54.51 

Wireman-General Foreman 58.23 

   

ELEVATOR CONSTRUCTOR  

Elevator Constructor-Journeyman Mechanic 80.41 

Elevator Constructor-Mechanic in Charge 88.15 

   

FENCE ERECTOR  

Fence Erector 37.69 

    

FLAGPERSON ADD LABORER ZONE RATE 

Flagperson 28.45 

   

FLOOR COVERER  

Floor Coverer-Journeyman 36.36 

Floor Coverer-Foreman 38.86 

   

GLAZIER  

Glazier 19.97 

    

HIGHWAY STRIPER ADD LABORER ZONE RATE 

Highway Striper 34.07 

ATTACHMENT A
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HOD CARRIER-BRICK MASON TENDER ADD ZONE RATE 

Brick Mason-Journeyman 30.10 

Brick Mason-Foreman 30.60 

  

HOD CARRIER-PLASTER TENDER  ADD ZONE RATE 

Plasterer Tender-Journeyman 34.76 

Plasterer-Gun Tender 35.76 

Plasterer Tender-Foreman 36.12 

   

IRON WORKER  

Ironworker-Journeyman 57.75 

Ironworker-Foreman 61.05 

Ironworker-General Foreman 64.68 

  

LABORER 

SEE GROUP CLASSIFICATIONS 
ADD ZONE RATE   

Landscaper 26.16 

Furniture Mover 27.66 

Group 1 31.32 

Group 1A 28.45 

Group 2 31.42 

Group 3 31.57 

Group 4 31.82 

Group 4A 33.07 

Group 5 32.12 

Group 6 - 

Nozzlemen, Rodmen 32.12 

Gunmen, Materialmen 31.82 

Reboundmen 31.47 

Gunite Foremen 32.52 

 

MECHANICAL INSULATOR   

Mechanical Insulator-Mechanic 57.13 

Mechanical Insulator-Foreman 60.34 

ATTACHMENT A
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Mechanical Insulator-General Foreman 63.55 

  

MILLWRIGHT  ADD ZONE RATE 

Millwright  51.76 

  

OPERATING ENGINEER   

SEE GROUP CLASSIFICATIONS 
ADD ZONE RATE  

Group 1 44.11 

Group 1A 46.87 

Group 2 47.40 

Group 3 47.67 

Group 4 48.41 

Group 5 48.71 

Group 6 48.88 

Group 7 49.13 

Group 8 49.72 

Group 9 50.04 

Group 10 50.39 

Group 10A 50.58 

Group 11 50.82 

Group 11A 52.46 

Group 11B 53.27 

Foreman 52.46 

Add 7% to base rate for "Second" Shift -- 

Add 12.5% to base rate for "Special" shift -- 

  

OPERATING ENGINEER-STEEL 

FABRICATOR & ERECTOR  

SEE GROUP CLASSIFICATIONS  

ADD ZONE RATE  

Group 1 59.41 

Group 1 Truck Crane Oiler 53.24 

Group 1 Oiler 51.28 

Group 2 57.90 

Group 2 Truck Crane Oiler 52.99 
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Group 2 Oiler 51.07 

Group 3 56.66 

Group 3 Truck Crane Oiler 52.77 

Group 3 Oiler 50.85 

Group 3 Hydraulic 52.44 

Group 4 54.93 

Group 5 53.83 

Add 7% to base rate for "Second" Shift - 

Add 12.5% to base rate for "Special" Shift  

  

OPERATING ENGINEER -PILEDRIVER   

SEE GROUP CLASSIFICATIONS 
ADD ZONE RATE  

Group 1 58.88 

Group 1 Truck Crane Oiler 53.42 

Group 1 Oiler 51.50 

Group 2 57.34 

Group 2 Truck Crane Oiler 53.21 

Group 2 Oiler 51.30 

Group 3 55.89 

Group 3 Truck Crane Oiler 52.99 

Group 3 Oiler 51.07 

Group 4 54.38 

Group 5 53.27 

Group 6 52.16 

Group 7 51.20 

Group 8 50.24 

Add 7% to base for "Second" Shift - 

Add 12.5% to base for "Special" Shift - 

 

  

PAINTER                                                                     SEE AMENDMENT 15 

Brush/Roller Painter 32.40 

Spray Painter/Paperhanger 33.25 

ATTACHMENT A
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Sandblaster 32.90 

Structural Steel & Steeplejack 33.40 

Swing Stage 34.40 

Special Coating Application-Brush 33.25 

Special Coating Application-Spray 33.40 

Special Coating Application-Spray Steel 33.65 

Foreman $1.00 above highest Journeyman  

 

PILEDRIVER   

Piledriver-Journeyman 50.81 

Piledriver-Foreman 54.30 

  

PLASTERER  ADD ZONE RATE  

Plasterer-Journeyman 36.37 

Plasterer-Foreman 38.62 

    

PLUMBER/PIPEFITTER - 

Plumber-Journeyman 45.45 

Plumber-Foreman 48.41 

Plumber-General Foreman 51.36 

   

REFRIGERATION  

Refrigeration-Journeyman 43.68 

   

ROOFER (Does not include sheet metal roofs)  

Roofer 20.03 

    

SHEET METAL WORKER ADD ZONE RATE 

Sheet Metal-Journeyman 50.10 

Sheet Metal-Foreman 53.04 

Sheet Metal-General Foreman 55.97 

   

  

ATTACHMENT A
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SPRINKLER FITTER  

Sprinkler Fitter-Journeyman 55.22 

Sprinkler Fitter-Foreman 57.97 

Sprinkler Fitter-General Foreman 60.22 

  

SURVEYOR ADD ZONE RATE 

Surveyor 47.67 

   

TAPER  

Taper 37.59 

   

TILE SETTER/TERRAZZO 

WORKER/MARBLE MASON-FINISHER 
 

Tile, Terrazzo and Marble Finisher 26.04 

    

TILE SETTER/TERRAZZO 

WORKER/MARBLE MASON 
ADD ZONE RATE 

Tile Setter-Journeyman 35.32 

Tile Setter-Foreman 36.57 

Tile Setter-General Foreman 38.32 

Terrazzo/Marble Mason-Journeyman 36.82 

Terrazzo/Marble Mason-Foreman 38.07 

Terrazzo/Marble Mason-General Foreman 39.83 

    

TRAFFIC BARRIER ERECTOR ADD LABORER ZONE RATE 

Traffic Barrier Erector 31.32 

  

TRUCK DRIVER   

Truck Driver 19.76 

   

WELL DRILLER   

Well Driller 23.01 

  

  

ATTACHMENT A
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LUBRICATION AND SERVICE ENGINEER 

(MOBILE AND GREASE RACK) 
ADD OPERATING  ENG. ZONE RATE  

Lubrication and Service Engineer (mobile and 

grease rack) 
49.72 

SOIL TESTER (CERTIFIED)  

Soil Tester (Certified) 40.12 

   

SOILS AND MATERIALS TESTER  

Soils and Materials Tester 40.12 
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Job Descriptions for Recognized Classes of Workmen 

 

        Regarding job descriptions for public works projects, please take notice of the following:  

1. Pursuant to NAC 338.0095(1)(a), "A workman employed on a public work must 

be paid based on the type of work that the workman actually performs on the 

public work and in accordance with the recognized class of the workman."  

2. The work description for a particular class is not intended to be jurisdictional in 

scope nor to be construed as limiting or prohibiting any worker from performing 

the work of one or more classes.  

3. Any person who believes that a type of work is not classified, or who otherwise 

needs clarification pertaining to the recognized classes or job descriptions, shall 

contact the Labor Commissioner, in writing,  for a determination of the applicable 

classification and pay rate for a particular type of work.   

4. The job descriptions set forth or referenced herein supersede any and all 

descriptions previously agreed upon by the Labor Commissioner in any settlement 

agreements or stipulations arising out of contested matters.   

5. The following specific provisions, where applicable, shall prevail over any 

general provisions of  the job descriptions:  

 Amendments to the prevailing wage determinations; 

 Group Classifications and/or descriptions recognized by the Labor 

Commissioner and included with wage determinations for a particular type 

of work in a particular county.                     

 

AIR BALANCE TECHNICIAN, includes but is not limited to: 

Inspecting, testing, programming, documenting, adjusting and balancing heating, cooling and 

ventilating systems using specialized tools and testing equipment to attain performance standards 

specified in the design of the systems. 

ALARM INSTALLER, includes but is not limited to: 

1. Installing or testing electrical protective signaling systems used to provide notification of 

fire, burglary or other irregularities on the premises of the subscriber of the system; 

2. Installing of wiring and signaling units; 

3. Repairing electrical protective signaling systems 

4. Starting up, programming and documenting systems; 

ATTACHMENT A
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BOILERMAKER, includes but is not limited to: 

1. Constructing, assembling, maintaining and repairing stationary steam boilers and boiler 

house auxiliaries; 

2. Aligning structures or plate sections to assemble boiler frame tanks or vats; 

3. Assisting in the testing of assembled vessels, directing cleaning of boilers and boiler 

furnaces; 

4. Inspecting and repairing boiler fittings, including, without limitation, safety valves, 

regulators, automatic-control mechanisms, water columns and auxiliary machines. 

BRICKLAYER, includes but is not limited to: 

1. Laying materials, including without limitation, brick, structural tile and blocks of 

concrete, cinder, glass, gypsum and terra cotta, but not including stone, to construct or 

repair walls, partitions, arches, sewers, and other structures; 

2. Laying and aligning bricks, blocks or tiles to build or repair structures for high 

temperature equipment, including, without limitation, cupola, kilns, ovens and furnaces; 

and 

3. Fastening or fusing brick or other building materials to structures with wire clamps, 

anchor holes, torches or cement. 

4. Pointing-cleaning-caulking of all types of masonry; caulking of window frames encased 

in masonry on brick, stone or cement structures, including grinding and cutting out on 

such work and sand blasting, steam cleaning and gunite work. 

5. Pointing, cleaning and weatherproofing of buildings, grain elevators and chimneys built 

of stone, brick or concrete, including grinding and cutting out, sand blasting and gunite 

work on the same.  

CARPENTER, includes but is not limited to: 

1. Laying out, constructing, erecting, fabricating, installing and repairing structures and 

fixtures of wood, plywood, or alternative materials, doors and hardware and the fastening 

of the same, inclusive of garage or overhead door openers, cabinets, framework, floors, 

and acoustical ceiling systems using carpenter's hand tools and power tools; 

2. Installing or erecting metal studs, drywall, lathing, wall partitions, prefabricated EFIS 

panels or any other system of panels that is attached to the interior or exterior of any 

building or structure, insulation and all types of ceilings; 

3. Pre-cast concrete and concrete form work which includes but is not limited to: setting of 

templates, layout, fabrication, constructing, placing, erection, rigging and hoisting, 

stripping and removing of all forms which are to be reused; 

4. Plywood decking, including, without limitation, stacking and installation of the plywood 

and the plywood decking; 

5. Cutting, setting, removing of beam sides and soffits, bracing, and pads; 
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6. Constructing all wood panel forms and frame wall; 

7. Building, erecting and disassembling self-supporting scaffolds that are more than 14 feet 

in height; 

8. Laying out, cutting, joining, fitting of Foam Architectural Elements if same are attached 

mechanically; and 

9. Shaping, cutting and planing by any means if done by hand or machine. 

CEMENT MASON, includes but is not limited to: 

1. Smoothing and finishing surfaces of poured concrete floors, walls, sidewalks and curbs to 

specified textures; 

2. Patching holes with fresh concrete or an epoxy compound; 

3. Molding expansion joints and edges through the use of edging tools, jointers and 

straightedges; 

4. Setting of curb and gutter forms one board high; 

ELECTRONIC COMMUNICATION TECHNICIAN, includes but is not limited to: 

1. Pulling cable, installing and trimming devices, terminating loops, circuits, or other data 

gathering points; 

2. Termination of main control panels, racks, or other head end equipment, as well as 

testing of all circuits from the field devices to the main control panels and/or equipment; 

3. Utilizing test equipment for the purpose of troubleshooting and verifying the integrity of 

the circuits in question; 

4. Using hand tools to assemble and install data communication lines and equipment 

computer systems, antennas and towers; 

5. Disassembling equipment to adjust, repair or replace parts using hand tools; 

6. Starting up, programming and documenting systems; 

7. Measuring, cutting, splicing, connecting, soldering and installing wire and cable 

associated with communication systems 

ELECTRICIAN LINEMAN, includes but is not limited to: 

1. Erecting and repairing wood poles and prefabricated light duty metal towers, cable and 

related equipment to construct overhead transmission and distribution power lines used to 

conduct electrical energy between generating stations, substations and consumers; 

2. Directing and assisting electrician ground men in attaching cross arms, insulators, 

lightning arresters, switches, wire conductors and auxiliary equipment to poles and 

towers in preparation of erecting the poles or towers; 

3. Climbing erected poles or towers and installing equipment such as transformers 
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4. Strings wire conductors between erected poles with assistance of ground helpers and 

adjusts slack in conductors to compensate for contraction and elongation of conductors 

due to temperature variations, using winch. 

ELECTRICIAN GROUNDMAN, includes but is not limited to: 

1. Working under the direct supervision of linemen, including the operation of jackhammers 

and man hauls; 

2. Loading and unloading of materials and equipment used by electrician lineman. 

3. Does not include climbing poles, towers or other structures or working in the proximity 

of energized lines or equipment; 

ELECTRICIAN-NEON SIGN, includes but is not limited to: 

1. Installing, servicing and repairing plastic, neon and illuminated signs; 

2. Ascending ladders or operating hydraulic or electric hoist to install, service, or examine 

sign to determine cause of malfunction; 

3. Wiring, rewiring or removing defective parts and installing new parts using electrician's 

tools; 

4. Removing sign or part of sign for repairs, such as structural fabrication, scroll repair, or 

transformer repair; 

ELECTRICIAN WIREMAN, includes but is not limited to: 

1. Laying out plans, installing, testing and repairing wiring, electrical fixtures, apparatus 

and control equipment; 

2. Measuring, cutting, bending, threading, assembling and installing electrical conduit by 

using tools including, without limitation, a hacksaw, pipe threader, or conduit bender; 

3. Pulling wiring through conduit; 

4. Splicing wires; 

5. Connecting wiring to lighting fixtures and power equipment; 

6. Installing control and distribution apparatus, including, without limitation, switches, 

relays and circuit breakers, and fastening such apparatus into place; 

7. Connecting power cables to equipment, including, without limitation, electric ranges and 

motors, and installing grounding leads; 

8. Testing the continuity of a circuit to ensure electrical compatibility and safety of 

components using testing instruments, including, without limitation, an ohmmeter, a 

battery and buzzer, and an oscilloscope; 

9. As necessary, cutting and welding steel structural members; 

ELEVATOR CONSTRUCTOR, includes but is not limited to: 
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1. Assembling, installing, repairing and maintaining electric and hydraulic freight and 

passenger elevators, escalators and dumbwaiters; 

2. Cutting pre-fabricated sections of framework, rails and other elevator components to 

specified dimensions, using acetylene torch, power saw, and disc grinder; 

3. Installing cables, counterweights, pumps, motor foundations, escalator drives, guide rails, 

elevator cars, and control panels, using hand tools; 

FENCE ERECTOR, includes but is not limited to: 

1. Erecting or repairing chain link, wooden, tortoise, wire/wire mesh, or temporary fencing; 

2. Mixing and pouring concrete around bases of posts and tamping soil into post hole to 

embed post; 

3. Digging post holes with a spade, post hole digger or power driven auger; 

4. Aligning posts through the use of lines or by sighting; 

5. Verifying vertical alignment of posts with a plumb bob or spirit level; 

FLAG PERSON, includes but is not limited to: 

1. Directing movement of vehicular traffic through construction projects; 

2. Distributing traffic control signs and markers along site in designated pattern; 

3. Informing drivers of detour routes through construction sites; 

FLOOR COVERER, includes but is not limited to: 

1. Applying blocks, strips or sheets of shock-absorbing, sound-deadening or decorative 

covering to floors and walls, including carpets or rugs; 

2. Measuring and cutting covering materials, such as rubber, linoleum, astro-turf, or cork 

tile and foundation material such as felt, using rule, straightedge, linoleum knife and 

snips; 

3. Spreading adhesive cement over floor to cement foundation material to floor for sound-

deadening, and to prevent covering from wearing at the board joints; 

4. Rolling finished floors to smooth the floor and press cement into base and covering; 

5. Fitting of devices for the attachment of carpet, linoleum, rubber and all resilient floor 

coverings and the fitting of metal edges, corners and caps used in the installation of the 

foregoing materials and all other preparatory work; 

GLAZIER, includes but is not limited to: 

1. Installing, setting, cutting, preparing, or removal of glass, or materials used in lieu 

thereof, including, without limitation, in windows, doorways, showers, bathtubs, 

skylights and display cases; 
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2. Installing glass on surfaces, including, without limitation, fronts of buildings, interior 

walls and ceilings; 

3. Installing pre-assembled framework for windows and doors designed to be fitted with 

glass panels, including stained glass windows by using hand tools; 

4. Loading and arranging of glass on trucks at the site of the public work; 

HIGHWAY STRIPER, includes but is not limited to: 

1. Painting highways, streets and parking surfaces by using manually propelled or 

mechanically propelled machines, brushes, rollers or spray guns; 

2. Installing any device or application of any material used in lieu of paint for traffic 

direction, including, without limitation, buttons, tapes, plastics, rumble bars and other 

similar materials; 

HOD CARRIER-BRICK MASON TENDER, includes but is not limited to: 

1. Tending to or assisting brick masons, bricklayers and stonemasons; 

2. Mixing, packing, wheeling and tempering mortar and fire clay; 

3. Mixing, supplying and holding materials or tools; 

4. Mixing, handling and conveying all other materials used by brick masons, bricklayers 

and stone masons; 

5. Building scaffolds, trestles, boxes and swinging staging used exclusively by bricklayers 

and stone masons; 

6. Hanging cables and placing putlogs; 

7. Carrying bricks and mortar in a hod; 

8. Cleaning work area and equipment of bricklayers and stone masons 

HOD CARRIER-PLASTERER TENDER, includes but is not limited to: 

1. Serving Plasterers in any capacity; 

2. Handling materials after the materials are delivered as used by a Plasterer; 

3. Building and handling all necessary trestle, scaffolding and planking of scaffolding for 

the exclusive use of Plasterers; 

4. Building mortar boxes, mortar boards and stands. 

IRONWORKER, includes but is not limited to: 

1. Performing duties, as part of a crew, to raise, place and unite girders, columns and other 

structural steel members to form completed structures or structure frameworks; 

2. Setting up hoisting equipment for raising and placing structural steel members; 

3. Fastening steel members to cable of hoist, using chains, cable or rope; 

4. Forcing steel members into final position using turnbuckles, crowbars, jacks, hand tools; 
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5. Aligning rivet holes in steel members with corresponding holes in previously placed steel 

members by driving drift pins to handle of wrench through holes; 

6. Bolting aligned steel members to keep them in position until the steel members can be 

permanently riveted, bolted or welded into place; 

7. Cutting and welding steel members; 

8. Installing and repairing gates, iron doors, flagpoles, iron fences and roof decking; 

9. Installing corrugated sheets when attached to steel frames; 

10. Stud welding of all iron, steel and metal to structural steel; 

11. Handling and setting of steel and metal joists; 

12. Loading, unloading, hoisting, handling, signaling, placing and erecting of pre-stressed 

and pre-cast materials; 

13. Handling, racking, sorting, cutting, bending, hoisting, placing, burning, welding and tying 

all material used to reinforce concrete construction; 

LABORER, includes but is not limited to: 

     

Perform tasks involving physical labor at building, highway, and heavy construction projects, 

tunnel and shaft excavations, and demolition sites. May operate hand and power tools of all 

types: air hammers, earth tampers, cement mixers, small mechanical hoists, and a variety of 

other equipment and instruments. May clean and prepare sites, dig trenches, set braces to 

support the sides of excavations, erect scaffolding, clean up rubble and debris, and remove 

asbestos, lead, and other hazardous waste materials. May assist other craft workers.  

  

MARBLE MASON, includes but is not limited to: 

1. Cutting, tooling, and setting marble slabs in floors and walls of buildings and renovating 

and polishing marble slabs previously set in buildings; 

2. Trimming, facing and cutting marble to a specific size using a power saw, cutting and 

facing equipment, and hand tools 

3. Drilling holes in marble slabs and attaching brackets; 

4. Spreading mortar on the bottom and sides of a marble slab and on the side of adjacent 

marble slabs; 

5. Setting blocks in positions, tamping a marble slab into place and anchoring bracket 

attachments with wire; 

6. Filling joints between marble slabs with grout and removing excess grout with a sponge; 

7. Cleaning and beveling cracks and chips on marble slabs using hand tools and power 

tools; 

8. Heating cracked or chipped areas of a marble slab with a blowtorch and filling the defect 

with a composition mastic that matches the grain of the marble slab; and 

9. Polishing marble slabs and other ornamental stone to a high luster by using hand tools 

and power tools. 
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MECHANICAL INSULATOR, includes but is not limited to: 

1. Covering and lining structures with cork, canvas, tar paper, magnesia and related 

materials; 

2. Installing blown-on insulation on pipe and machinery; 

3. Lining of mechanical room surfaces and air handling shafts; 

4. Filling and damming of fire stops and penetrations including, but not limited to, electrical 

and mechanical systems; 

5. Foam applications for the purpose of thermal, acoustical, or fire protective purposes, 

including RTV foams or equivalents, applied to mechanical or electrical systems; 

6. Duct lining and duct wrapping, direct application and installation of fire protection of 

grease ducts, exhaust systems, or any other ductwork for acoustical or thermal purposes; 

7. Insulation of field joints on pre-insulated underground piping and the pouring of Gilsilite 

or its equivalent; 

8. The application of material, including metal and PVC jacketing, on piping, fittings, 

valves, flanges, boilers, ducts, plenums, flues, tanks, vats, equipment and any other hot or 

cold surface for the purpose of thermal control; 

MILLWRIGHT, includes but is not limited to: 

1. Installing machinery and equipment according to layout plans, blueprints and other 

drawings in industrial establishments by using hoists, lift trucks, hand tools and power 

tools; 

2. Dismantling machines by using hammers, wrenches, crowbars and other hand tools; 

3. Assembling and installing equipment, including, without limitation, shafting, conveyors, 

monorails and tram rails, by using hand tools and power tools; 

4. Constructing foundations for machines by using hand tools and building materials, 

including, without limitation, wood, cement and steel; 

5. Assembling machines and bolting, welding, riveting or otherwise fastening them to a 

foundation or other structure by using hand tools and power tools; and 

6. Repairing and lubricating machines and equipment (at the site of the public work) 

assembled and used by millwrights. 

OPERATING ENGINEER, includes but is not limited to: 

Operate one or several types of power construction equipment, such as motor graders, 

bulldozers, scrapers, compressors, pumps, derricks, shovels, tractors, or front-end loaders to 

excavate, move, and grade earth, erect structures, or pour concrete or other hard surface 

pavement. 

PAINTER, includes but is not limited to: 
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1. All painting of walls, equipment, buildings, bridges and other structural surfaces by using 

brushes, rollers and spray guns; 

2. Application of wall coverings/wall paper; 

3. Removing old paint to prepare surfaces before painting the surface; 

4. Mixing colors or oils to obtain desired color or consistency; 

5. Sanding surfaces between coats and polishing final coat to a specified finish; 

6. Cutting stencils and brushing and spraying lettering and decorations on surfaces; 

7. Washing and treating surfaces with oil, turpentine, mildew remover or other preparations; 

8. Filling cracks, holes and joints with caulk, putty, plaster or other filler by using caulking 

gun or putty knife; 

PILEDRIVER, includes but is not limited to: 

1. Operating pile drivers mounted on skids, barge, crawler, treads or locomotive crane to 

drive piling as foundations for structures including, without limitation, buildings, bridges 

and piers; 

2. Barking, shoeing, splicing, form building, heading, centering, placing, driving, staying, 

framing, fastening, automatic pile threading, pulling and/or cutting off of piling; 

3. Fabricating, forming, handling and setting of all such pre-cast, pre-stressed and post-

stressed shapes that are an integral part of docks, piers, wharves, bulkheads, jetties, and 

similar structures; 

PIPEFITTER, includes but is not limited to: 

Assembling, installing, modifying and maintaining pipe systems, pipe supports and pneumatic 

equipment and related machines and equipment components for steam, hot water, heating, 

cooling, lubricating, sprinkling and industrial and processing systems which may require: 

a. Cutting, threading and hammering pipe to specifications using tools, including, without 

limitation, saws, cutting torches and pipe threaders and benders; 

b. Attaching pipes to walls, structures and fixtures, including without limitation, radiators or 

tanks, using brackets, clamps, tools, or welding equipment; 

c. Coating non-ferrous piping materials by dipping in mixture of molten tin and lead to 

prevent erosion, or galvanic and electrolytic action; 

PLASTERER, includes but is not limited to: 

1. Applying coats of plaster onto interior or exterior walls, ceilings, or partitions of 

buildings to produce a finished surface according to blueprints, architects' drawings and 

oral instruction; 

2. Creating decorative textures in finish coat by using sand, pebbles or stones; 
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3. Installing guide wires on exterior surfaces of buildings to indicate thickness of plaster or 

stucco; 

4. Applying weatherproof, decorative covering to exterior surfaces of a building; 

5. Molding and installing ornamental plaster pieces, panels and trim; 

6. Directing workers to mix plaster to a desired consistency; 

7. Assembly of EFIS panels; 

8. Laying out, cutting, joining, fitting and installation of Architectural Foam Elements 

which are trowel applied or adhesive set; 

9. Applying, shaping, cutting, and planing in preparation for netting done by hand or 

machine; 

10. All plaster or synthetic finishes applied to Foam Architectural Elements 

PLUMBER, includes but is not limited to: 

Assembling, installing and repairing pipes, fittings and fixtures for heating, water and drainage 

systems inside of buildings and to a point 5 feet outside of buildings which may therein require: 

a. Repairing and maintaining plumbing by replacing defective washers, repairing or 

mending broken pipes, and opening clogged drains; 

b. Assembling pipe sections, tubing and fittings by using screws, bolts, solder, plastic 

solvent and caulking; 

c. Installing pipe assemblies, fittings, valves and fixtures, including, without limitation, 

sinks, toilets and tubs, by using hand tools and power tools; 

d. Cutting openings in structures, excluding concrete, to accommodate pipe and pipe fittings 

by using hand tools and power tools; 

e. Filling pipes and plumbing fixtures with water or air and observing pressure gauges to 

detect and locate leaks. 

REFRIGERATION MECHANIC, includes but is not limited to: 

1. Installing and repairing industrial and commercial refrigeration systems; 

2. Mounting compressors, condensers and other refrigeration components to the frame of a 

refrigerator by using hand tools and acetylene welding equipment; 

3. Assembling structural and functional components needed for refrigeration, including, 

without limitation, controls, switches, gauges, wiring harnesses, valves, pumps, 

compressors, condensers, cores and pipes; 

4. Installing expansion and control valves by using hand tools and acetylene welding 

equipment; 

5. Cutting, bending, threading and connecting pipe from functional components to water, 

power or refrigeration systems; 

6. Fabricating and assembling components and structural portions of a refrigeration system; 
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ROOFER, includes but is not limited to: 

1. Installing and covering roofs and structures with slate, asphalt, wood and other related 

materials, other than sheet metal, by using brushes, knives, punches, hammers and other 

tools; 

2. Spraying roofs, sidings and walls with material to bind, seal, insulate or soundproof 

sections of a structure; 

3. Installation of all plastic, slate, slag, gravel, asphalt and composition roofing, and rock 

asphalt mastic when used for damp and waterproofing; 

4. Installation of all damp resisting preparations when applied on roofs with mop, three-knot 

brush, roller, swab or spray system; 

5. All types of preformed panels used in waterproofing; 

6. Handling, hoisting and storing of all roofing, damp and waterproofing materials; 

7. The tear-off and/or removal of roofing and roofing materials; 

SHEET METAL WORKER, includes but is not limited to: 

1. Fabricating, assembling, dismantling, installing or repairing: 

o Sheet metal roofs, including #30 felt roofing paper installed to form a metal 

roofing system; 

o Sheet metal parts or equipment, including, without limitation, duct work, metal 

lockers and kitchen equipment; 

o Air-veyor and air-handling systems, regardless of materials used; 

2. Setting up and operating fabrication machines to cut, bend and straighten sheet metal; 

3. Shaping metal over anvils, blocks or forms using a hammer; 

4. Operating soldering and welding equipment to join sheet metal parts; 

5. Inspecting, assembling and smoothing seams and joints of burred surfaces; 

6. Welding, soldering, bolting, riveting, screwing, clipping, caulking or bonding component 

parts to assemble products by using hand tools, power tools and devices for lifting and 

handling; 

SPRINKLER FITTER, includes but is not limited to: 

Installing, dismantling, maintaining, repairing, adjusting and correcting all fire protection and 

fire control systems, including the installation of piping or tubing, appurtenances and equipment 

pertaining thereto, including both overhead and underground water mains, fire hydrants, and 

hydrant mains, standpipes and hose connection to sprinkler systems, sprinkler tank heaters, air 

lines and thermal systems used in connection with sprinkler and alarm systems. 

SURVEYOR, includes but is not limited to: 

ATTACHMENT A

A-21



2012-2013 Prevailing Wage Rates – Carson City County   

22 

 

 

1. Planning ground surveys designed to establish base lines, elevation and other geodetic 

measurements; 

2. Compiling data relevant to the shape, contour, gravitation, location, elevation and 

dimension of land and land features on or near the surface of the Earth for engineering, 

map making, mining, land evaluation, construction and other purposes; 

3. Surveying bodies of water to determine navigable channels and to secure data for 

construction of breakwaters, piers and other marine structures; 

4. Computing data necessary for driving and connecting underground passages, 

underground storage and volume of underground deposits. 

TAPER, includes but is not limited to: 

1. Sealing joints between plasterboard or other wallboards to prepare a wall surface for 

painting or papering; 

2. Mixing sealing compound by hand or with a portable electric mixer and spreading the 

compound over the joints between boards using a trowel, broad knife, or spatula; 

3. Filling cracks and holes in walls and ceilings with sealing compound ; 

4. Applying texturing compound and primer to walls and ceiling to prepare a surface for a 

final finish by using brushes, rollers and spray guns; 

5. Coating of joint compound or taping mud; 

TERRAZZO WORKER, includes but is not limited to: 

1. Applying cement, sand, pigment and marble chips to floors and stairways to attain 

durable and decorative surfacing according to specifications or drawings; 

2. Spreading mixtures of sand, cement and water over surface with a trowel to form 

terrazzo; 

3. Cutting metal division strips and pressing the metal division strips into a terrazzo base so 

that top edges form a desired design or pattern and define level of finished floor surface; 

4. Spreading mixtures of marble chips, cement, pigment and water over a terrazzo base to 

form a finished surface by using a float and trowel; 

5. Pre-casting terrazzo blocks in wooden forms 

TILE SETTER, includes but is not limited to: 

1. Applying tile and materials made for tile in tile-like units to walls, floors, ceilings and 

promenade roof decks following design specification; 

2. Applying glazed, unglazed, mosaic and other ceramic tiles, which are used as a surface 

on floors, walls, ceilings, and other surfaces and which must be set to specific grade; 

3. Applying and floating all setting beds into which glazed, unglazed, mosaic, or other 

ceramic tiles are set; 

4. Leveling and plumbing tiles to a specified grade 
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TILE, TERRAZZO AND MARBLE FINISHER, includes but is not limited to: 

1. Supplying and mixing construction materials for a tile setter, terrazzo worker or marble 

setter; 

2. Applying grout and finishing the surface of installed tile, terrazzo and marble; 

3. Cleaning installed tile, terrazzo and tile surfaces; 

4. Renovation and filling chipped, cracked and broken pieces of tile, terrazzo and marble; 

5. Grinding and polishing tile, terrazzo and marble; 

6. Assisting a tile setter, terrazzo worker or marble setter; 

TRAFFIC BARRIER ERECTOR, includes but is not limited to: 

Erects or places instruments to provide directional assistance to traffic on or near the public 

works construction project. 

TRUCK DRIVER, includes but is not limited to: 

Driving a tractor trailer combination or a truck to transport goods or materials at the site of a 

public work or between sites of a public work. (Also, see descriptions listed with Truck Driver 

rates, if any.) 

WELL DRILLER, includes but is not limited to: 

1. Setting, operating or tending to portable drilling rig machinery and related equipment to 

drill wells; 

2. Extending stabilizing jackscrews to support and level a drilling rig; 

3. Installing water well pumps; 

4. Drillings wells for industrial water supplies, irrigation water supplies or water supplies 

for any other purpose; dewatering or other similar purposes; exploration; hole drilling for 

geologic and hydrologic information; and core drilling for geologic information. 

______________________________________________________________________________ 
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GROUP CLASSIFICATIONS 

  

LABORER, includes but is not limited to: 

 Group 1  

All cleanup work of debris, grounds, and building including windows and tile 

Dumpmen or Spotter (other than asphalt) 

Handling and Servicing of Flares, Watchmen  

General Laborer 

Guide Posts and Highway Signs 

Guardrail Erection and Dismantling 

Limber, Brushloader and Piler 

Pavement Marking and Highway Striping  

Traffic Control Supervisor 

Group 2  

Choker setter or Rigger (clearing work only) Pittsburgh  

Chipper and similar type brush shredders  

Concrete worker (wet or dry) all concrete work not listed in Group 3  

Crusher or Grizzly Tender  

Greasing Dowels  

Guinea Chaser (Stakemen)  

Panel Forms (wood or metal) handling, cleaning and stripping of Loading and unloading, 

(Carrying and handling of all rods and material for use in reinforcing concrete  

Railroad Trackmen (maintenance, repair or builders)  

Sloper  

Semi-Skilled Wrecker (salvaging of building materials other than those listed in Group 3)  

Group 3  

Asphalt Workers (Ironers, Shovelers, Cutting Machine)  

Buggymobile  

Chainsaw, Faller, Logloader and Bucker  

Compactor (all types)  

Concrete Mixer under 1/2 yard  

Concrete Pan Work (Breadpan type), handling,  cleaning\stripping  

Concrete Saw, Chipping, Grinding, Sanding, Vibrator  

Cribbing, Shoring, Lagging, Trench Jacking, Hand-Guided Lagging Hammer  

Curbing or Divider machine  

Curb Setter (precast or cut)  
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Ditching Machine (hand-guided)  

Drillers Helper, Chuck Tender  

Form Raiser, Slip Forms  

Grouting of Concrete Walls, Windows and Door Jams  

Headerboardmen  

Jackhammer, Pavement Breaker, Air Spade  

Mastic Worker (wet or dry)  

Pipewrapper, Kettlemen, Potmen, and men applying asphalt, creosote and similar type materials  

All Power Tools (air, gas, or electric), Post Driver  

Riprap-Stonepaver and RockSlinger, including placing of sack concrete wet or dry  

Rototiller  

Rigging and Signaling in connection with Laborers' work  

Sandblaster, Potmen, Gunmen or Nozzlemen  

Vibra-screed  

Skilled Wrecker (removing and salvaging of sash, windows, doors, plumbing and electrical 

fixtures)  

Group 4  

Burning and Welding in connection with Laborers' work  

Joy Drill Model TWM-2A, Gardner Denver Model DN143 and similar type drills (in accordance 

with Memorandum of Understanding between Laborers and Operating Engineers dated at 

Miami, Florida, Feb. 3, 1954) and  Track Drillers, Diamond Core Drillers, Wagon Drillers, 

Mechanical Drillers on Multiple Units  

High scalers  

Concrete pump operator  

Heavy Duty Vibrator with Stinger 5" diameter or over  

Pipelayer, Caulker and Bander  

Pipelayer-waterline, Sewerline, Gasoline, Conduit  

Cleaning of Utility Lines  

Slip Lining of Utility Lines (including operation of Equipment)  

TV Monitoring and Grouting of Utility Lines  

Asphalt Rakers  

 Group 4A 

Foreman 

Group 5  

Construction Specialists  

Blasters and Powdermen, all work of loading, placing, and blasting of all powder and explosives 

of any type, regardless of method used for such loading and placing  

Asbestos removal  
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Lead abatement  

Hazardous waste  

Material removal  

Group 6  

Gunite Foremen, Nozzlemen, Rodmen, Gunmen, Materialmen, Reboundmen  

OPERATING ENGINEER, includes but is not limited to: 

Group 1  

Engineer Assistant 

Group 1A 

Heavy Duty Repairman Helper 

Oiler 

Parts man  

Group 2  

Compressor Operator  

Material Loader and/or Conveyor Operator (handling building materials)  

Pump Operator  

Group 3  

Bobcat or similar loader, 1/4 cu. yd. or less  

Concrete Curing Machines (streets, highways, airports, canals)  

Conveyor Belt Operator (tunnel)  

Forklift (under 20 )  

Engineer Generating Plant (500 K.W.)  

Mixer Box Operator (concrete plant)  

Motorman  

Rotomist Operator  

Oiler (truck crane) 

Group 4  

Concrete Mixer Operator, Skip type  

Dinky Operator  

Forklift (20'  or over) or Lumber Stacker  

Ross Carrier  

Skip Loader Operator (under one (1) cu. yd.)  

Tie Spacer  
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Group 5  

Concrete Mixers (over one (1) cu. yd.)  

Concrete Pumps or Pumpcrete Guns  

Elevator and Material Hoist ( one (1) drum)  

Groundman for Asphalt Milling and similar  

Group 6  

Auger type drilling equipment up to and including 30 ft. depth digging capacity m.r.c. 

Boom Truck or Dual Purpose a-Frame Truck  

B.L.H. Lima Road Pactor or similar  

Chip Box Spreader (Flaherty type or similar)  

Concrete Batch Plant (wet or dry)  

Concrete Saws (highways, streets, airports, canals)  

Locomotives (over thirty (30) tons)  

Maginnis International Full Slab Vibrator (airports, highways, canals and warehouses)  

Mechanical Finishers (concrete) (Clary, Johnson, Bidwell  Bridge Deck or similar types)  

Mechanical Burn, Curb and/or Curb and Gutter Machine (concrete or asphalt)  

Pavement Breaker, Truck Mounted, with compressor combination  

Pavement Breaker or Tamper (with or without compressor combination)  

Power Jumbo Operator (setting slip-forms, etc., in tunnels)  

Roller Operator (except asphalt)  

Self-Propelled Tape Machine  

Self-Propelled Compactor (single engine)  

Self-Propelled Power Sweeper Operator  

Slip-Form Pump (power-driven by hydraulic, electric, air, gas, etc. lifting device for concrete 

forms)  

Small Rubber-Tired Tractors  

Snooper Crane, Paxton-Mitchell or similar  

Stationary Pipe Wrapping, Cleaning and Bending Machine Operator  

Group 7  

Auger type drilling equipment over 30 ft. depth digging capacity m.r.c.  

Compressor (over 2)  

Concrete Conveyor or Concrete Pump, truck or equipment mounted (any assistance required 

shall be performed by an Assistant to Engineer)  Boom length to apply  

Concrete Conveyor, Building Site  

Drilling and Boring Machine, vertical and horizontal (not to apply to waterliners, wagon drills or 

jack hammers)  

Crusher Plant Engineer  

Generators  

Kolman Loader  

Material Hoist (two (2) or more drums)  
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Mechanical Finishers or Spreader Machine (asphalt, Barber-Greene or similar)  

Mine or Shaft Hoist  

Pipe Bending Machines (pipeline only)  

Pipe Cleaning Machines (tractor-propelled and supported)  

Pipe Wrapping Machines (tractor-propelled and supported)  

Portable Crushing and Screening Plants  

Post Driller And/Or Driver  

Pumps ( over 2)  

Roller Operator (asphalt)  

Screedman (except asphaltic or concrete paving)  

Screedman (Barber-Greene and similar) (asphaltic or concrete paving)  

Self-Propelled Boom-Type Lifting Device (center mount)  (on ten (10) ton capacity or less)  

Slusher Operator  

Surface Heater and Planer Operator  

Trenching Machine (maximum digging capacity three (3) ft. depth) (Any assistance in the 

operation, if needed, shall be performed by an Assistant to Engineer)  

Truck-Type Loader  

Welding Machines (gasoline or diesel)  

Group 8  

Asphalt Plant Engineer  

Asphalt Milling Machine  

Cast-In-Place Pipe-Laying Machine  

Combination Slusher and Motor Operator  

Concrete Batch Plant (multiple units)  

Dozer Operator  

Drill Doctor  

Elevating Grader Operator  

Grooving and Grinding Machine (highways)  

Ken Seal Operator  

Loader (up to and including two and one-half (2 1/2) cu. yds)  

Mechanical Trench Shield  

Mixermobile  

Push Cats  

Road Oil Mixing Machine Operator Wood-Mixer (and other similar Pugmill equipment)  

Rubber-Tired Earthmoving Equipment (up to and including thirty-five (35) cu. yds.  "struck " 

m.r.c., Euclids, T-Pulls, DW10, 20, 21 and similar)  

Self-Propelled Compactors with Dozer; Hyster 450, Cat 825 or similar  

Sheepfoot  

Small Tractor (with boom)  

Soil Stabilizer (P & H or equal)  

Timber Skidder (rubber-tired) or similar equipment  
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Tractor-Drawn Scraper  

Tractor Operator  

Tractor-Mounted Compressor Drill Combination  

Trenching Machine Operator (over three (3) feet depth)  

Tri-Batch Paver  

Tunnel Badger or Tunnel Boring Machine Operator  

Tunnel Mole Boring Machine  

Vermeer T-600b Rock Cutter  

Group 9  

Chicago Boom  

Combination Backhoe and Loader (up to and including 3/8 cu. yd.)  

Combination Mixer and Compressor (gunite)  

Heavy Duty Repairman and/or Welder  

Lull Hi-Lift (twenty (20) feet or over)  

Mucking Machine  

Sub-Grader (Gurries or other types)  

Tractor (with Boom) (D6 or larger)  

Track-Laying-Type Earthmoving Machine  (single engine with tandem scrapers )  

  

Group 10  

Boom-Type Backfilling Machine  

Bridge Crane  

Cary-Lift or similar  

Chemical Grouting Machine  

Derricks (two (2) Group 10 Operators required when swing engine remote from hoist)  

Derrick Barges (except excavation work)  

Euclid Loader and similar types  

Gradesetter, Grade Checker  

Heavy Duty Rotary Drill Rigs    

Lift-Slab (Vagtborg and similar types)  

Loader (over two and one-half (2 1/2 cu. yds. up to and including four (4) cu. yds.)  

Locomotive (over one hundred (100) tons, single or multiple units)  

Multiple-Engine Earthmoving Machines (Euclid Dozers, etc.)  

Pre-Stress Wire Wrapping Machine  

Rubber-Tired Scraper, Self-Loading  

Single-Engine Scraper (over thirty-five (35) cu. yds.)  

Shuttle Car (Reclaim Station)  

Train Loading Station  

Trenching Machine multi-engine with sloping attachments (Jefco or similar)  
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Vacuum Cooling Plant  

Whirley Crane (up to and including twenty-five (25) tons)  

 Group 10A  

Backhoe-Hydraulic (up to and including one (1) cu. yd.)  

Backhoe (up to and including one (1) cu. yd.) (Cable)  

CMI Dual Lane Auto-Grader SP30 or similar type  

Cranes (not over twenty-five (25) tons) (hammerhead and gantry)  

Finish Blade  

Gradalls (up to and including one (1) cu. yd.)  

Motor Patrol Operator  

Power Shovels, Clamshells, Draglines, Cranes (up to and including one (1) cu. yd.)  

Rubber-Tired Scraper, Self-Loading (twin engine)  

Self-Propelled Boom-Type Lifting Device, center mount (over 10 tons up to and including 25 

tons)  

Group 11  

Automatic Asphalt or Concrete Slip-Form Paver  

Automatic Railroad Car Dumper  

Canal Trimmer  

Cary Lift, Campbell or similar type  

Cranes (over twenty-five (25) tons)  

Euclid Loader when controlled from the Pullcat  

Highline Cableway Operator  

Loader (over four (4) cu. yds. up to and including twelve (12) cu. yds.)  

Multi-Engine Earthmoving Equipment (up to and including seventy-five (75) cu. yds. struck  

m.r.c.)  

Multi-Engine Scrapers (when used to Push Pull)  

Power Shovels, Clamshells, Draglines, Backhoes Gradalls (over one (1) cu. yd. and up to and 

including seven (7) cu. yds. m.r.c.)  

Self-Propelled Boom-Type Lifting Device (center mount)  (over 25 tons m.r.c.)  

Self-Propelled Compactor (with multiple-propulsion power units)  

Single-Engine Rubber-Tired Earthmoving Machine, with Tandem Scraper  

Slip-Form Paver (concrete or asphalt)  

Tandem Cats and Scraper  

Tower Crane Mobile (including Rail Mount)  

Truck Mounted Hydraulic Crane when remote control equipped (over 10 tons up to and 

including 25 tons)  

Universal Liebher and Tower Cranes (and similar types)  

Wheel Excavator (up to and including seven hundred fifty (750) cu. yds. per hour)  

Whirley Cranes (over twenty-five (25) tons)  
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Group 11A  

Band Wagons (in conjunction with Wheel Excavators)  

Operator of Helicopter )when used in construction work)  

Loader (over twelve (12) cu. yds.)  

Multi-Engine Earthmoving Equipment (over seventy-five  (75) cu. yds. "struck"  m.r.c.)  

Power  Shovels. Clamshells, Draglines, Backhoes, and Gradalls (over seven  7 cu. yds. m.r.c.)  

Remote-Controlled Earth Moving Equipment  

Wheel Excavator (over seven hundred fifty (750) cu. yds. per hour)  

Group 11B  

Holland Loader or similar or Loader (over 18 cu. yds.)  

   

   

OPERATING ENGINEERS - Steel Fabricator & Erector 

Group 1  

Cranes over 100 tons  

Derrick over 100 tons  

Self-Propelled Boom Type Lifting Devices over 100 tons  

Group 2  

Cranes over 45 tons up to and including 100 tons  

Derrick, 100 tons and under  

Self Propelled Boom Type Lifting Device, over 45 tons  

Tower Crane  

Group 3  

Cranes, 45 tons and under  

Self Propelled Boom Type Lifting Device, 45 tons and under  

Group 4  

Chicago Boom  

Forklift, 10 tons and over  

Heavy Duty Repairman/Welder  

Group 5  

Boom Cat  
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OPERATING ENGINEER -Piledriver 

Group 1  

Derrick Barge Pedestal mounted over 100 tons  

Clamshells over 7 cu. yds.  

Self Propelled Boom Type Lifting Device, over 100 tons  

Truck Crane or Crawler, land or barge mounted over 100 tons  

Group 2  

Derrick Barge Pedestal mounted 45 tons up to and including 100 tons  

Clamshells up to and including 7 cu. yds.  

Self Propelled Boom Type Lifting Device over 45 tons  

Truck Crane or Crawler, land or barge mounted, over 45 tons up to and including 100 tons  

Group 3  

Derrick Barge Pedestal mounted under 45 tons  

Self Propelled Boom Type Lifting Device 45 tons and under  

Skid/Scow Piledriver, any tonnage  

Truck Crane or Crawler, land or barge mounted 45 tons and under  

Group 4  

Assistant Operator in lieu of Assistant to Engineer  

Forklift, 10 tons and over  

Heavy Duty Repairman/Welder  

Group 5  

No current classification  

Group 6  

Deck Engineer  

Group 7  

No current classification  

Group 8  

Deckhand  

Fireman  
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 ZONE RATES   

BRICKLAYER  
In addition to BRICKLAYER rates add the applicable amounts  per hour, calculated based on a 

radius of over fifty  (50) miles from the Washoe County Courthouse in Reno, Nevada:  

Zone 1-0-35 Miles      $0.00 

Zone 2-36-75 Miles    $1.25 

Zone 3-Over 75 Miles $5.37 

  

CARPENTER (Building and Heavy Highway and Dam Construction) 

In addition to CARPENTER rates add the applicable amounts per hour, calculated from the 

Washoe County Courthouse: 

Zone 1-0 to 50 miles         $0.00 (road miles of either the Carson City Courthouse or the 

Washoe County Courthouse) 

Zone 2-51-150 miles  $3.00 

Zone 3-151-300 miles   $4.00 

Zone 4-301 miles and over $5.00 

  

CEMENT MASON/PLASTERER 
In addition to CEMENT MASON/PLASTERER rates add the applicable amounts per hour, 

calculated from the Reno Post Office, 50 So. Virginia St., Reno, Nevada: 

Zone 1-0-90 miles           $0.00 

Zone 2-91 miles and over  $8.00 

 

ELECTRICIAN 

In addition to Electrician rates add the applicable amounts per hour, calculated from the Washoe 

County Courthouse: 

Zone 1-0-70 miles           $0.00 

Zone 2-71-90 miles  $6.00 

Zone 3 -91 miles and over $8.00 

 

  

HOD CARRIER-BRICK MASON TENDER 
In addition to Hod Carrier Brick Mason Tender rates, add the applicable amounts per hour, 

calculated based on a radius from the Washoe County Courthouse:  

Zone 1-35 to 75 miles    $1.25 

Zone 2-76 miles and over $7.50 

 

HOD CARRIER-PLASTERER 
In addition to Hod Carrier Plasterer rates add the applicable amounts per hour, calculated based 

on a radius from So. Virginia St., Reno, Nevada:  
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Zone 1-70 miles     $0.00 

Zone 70 miles and over $8.00 

 

LABORER (Highway and Dam Construction only)  

In addition to LABORER rates add the applicable amounts per hour, calculated based on a radius 

from either the Carson City Courthouse or the Washoe County Courthouse:             

Zone 1-0 to 50 miles            $0.00  

Zone 2-51 to 150 miles          $3.00   

Zone 3-151 to 300 miles        $4.00   

Zone 4-301 miles and over   $5.00    

  

LABORER   (Building Construction) 

In addition to LABORER rates add the applicable amounts per hour, calculated based on road 

miles from either the Carson City Courthouse or the Washoe County Courthouse:     

 

Zone 1-0 to 50 miles              $0.00  

Zone 2-51 to 150 miles          $3.00  

Zone 3-151 to 300 miles        $4.00   

Zone 4-301 miles and over  $5.00  

 

MILLWRIGHT  
In addition to MILLWRIGHT rates, add the applicable amounts per hour, calculated on road 

miles from either the Carson City Courthouse or the Washoe County Courthouse:  

Zone 1-1 to 15 miles          $0.00  

Zone 2-15 to 35 miles        $1.50  

Zone 3-35 miles and over   $3.25 

  

  

OPERATING ENGINEER  
In addition to: OPERATING ENGINEER; STEEL FABRICATOR and ERECTOR, 

PILEDRIVER, SURVEYOR, and LUBRICATION AND SERVICE ENGINEER rates add the 

applicable amounts per hour calculated based on a radius from the Washoe County Courthouse:   

 

Zone 1-0 to 75 miles      $0.00   

Zone 2-75 to 150 miles          $3.00  

Zone 3-151 to 300 miles        $4.00  

Zone 4-301 miles and over   $5.00  

   

  

ATTACHMENT A

A-34



2012-2013 Prevailing Wage Rates – Carson City County   

35 

 

 

SHEET METAL WORKER 
In addition to SHEET METAL WORKER rates, add the applicable amounts per hour, calculated 

based on a radius from the courthouse in Reno, Nevada: 

 

Zone 1-0 to 75 miles          $0.00   

(including the City of Fallon and the Fallon Naval Air Base) 

Zone 2-over 75 miles            $8.12 

SHEET METAL WORKER – AIR BALANCE TECHNICIAN, ONLY 

In addition to AIR BALANCE rates, add the applicable amounts per hour, calculated on a radius 

from the City Hall of Las Vegas, Nevada:  

Zone 1-0 to 30 miles         $0.00  

Zone 2-31 to 50 miles       $2.50  

Zone 3-51 to 100 miles     $3.50 (including Laughlin)  

Zone 4-over 100 miles      $5.00 

TILE SETTER/TERRAZZO WORKER/MARBLE MASON 
In addition to TILE SETTER/TERRAZZO WORKER/MARBLE MASON rates add the 

applicable amounts per hour, calculated based on a radius of over thirty-five (35) miles from the 

Washoe County Courthouse in Reno, Nevada:  

 

Zone 1-0-35 Miles        $0.00 

Zone 2-35-75 Miles      $1.25 

Zone 3-Over 75 Miles   $5.00 
 

ATTACHMENT A

A-35




