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	PART 1 GENERAL
	1.1 THE REQUIREMENT
	1.2 WORK COVERED BY CONTRACT DOCUMENTS
	A. The project includes modifications to the Truckee Canyon Water Treatment Plant (WTP) Building including the following work:
	1. Building and Mechanical Demolition
	2. Installation of Piping and mechanical improvements
	3. Building Improvements
	4. Installation of Chemical Feed and Storage Equipment
	5. Installation of Decant Pumps & Booster Pumps
	6. Installation of a Filtration System and Piping
	7. Painting
	8. Electrical Work and Telemetry / Controls

	B. WTP Site Improvements including:
	1. General Site Improvements
	2. WTP Yard Piping Demolition
	3. Site Yard Piping and Mechanical Improvements
	4. Installation of Automated Valve Vaults
	5. Landscape Improvements

	C. Well 3 Equipping including:
	1. Installation of a Submersible Turbine Pump, pitless adapter, casing modifications, and accessories.
	2. Blow off to waste valve vault, piping, valves, controls
	3. 4 inch ductile iron raw water line


	1.3 SCHEDULE
	1.4 PROJECT MEETINGS
	A. Preconstruction Conference:
	1. Engineer
	2. Representatives of Owner.
	3. Owner’s designated inspector.
	4. Others as requested by Contractor, Owner, and/or Engineer.


	1.5 Purpose
	A. Status of Contractor's insurance and bonds.
	B. Contractor's tentative schedules.
	C. Transmittal, review, and distribution of Contractor's submittals.
	D. Requirements of the regulatory agencies.
	E. Critical work sequencing.
	F. Field decisions and Change Orders.
	G. Invoicing and payment schedule.
	H. Major equipment deliveries and priorities.
	I. The Engineer will preside at the preconstruction conference and will arrange for keeping and distributing the minutes to all persons in attendance.

	1.6 Progress Meetings:
	A. The Contractor shall schedule and hold regular on-site progress meetings at times as requested by Engineer or as required by progress of the Work.  The Contractor, Engineer, and all Subcontractors active on the Site shall attend each meeting.  Contracto�
	B. The Engineer will preside at the progress meetings and will arrange for keeping and distributing the minutes.  The purpose of the meetings is to review the progress of the Work, maintain coordination of efforts, discuss changes in scheduling, and resolv�


	PART 2 PRODUCTS
	PART 3 EXECUTION
	3.1 CONTRACTOR'S EQUIPMENT
	A. Security:  The Contractor shall at all times be responsible for the security of his equipment.  Contractor shall provide their own locks on all gets during the construction period.  The Owner will not take any responsibility for missing or damaged equip�
	B. Contractor’s Field Office:  A separate Contractor’s Field Office will not be required on this project.
	C. Owner’s Field Office:  A separate Owner’s Field Office will not be required on this project.
	D. Parking Facilities:  Contractor shall provide temporary parking areas, at locations on the project site approved by the Engineer, for visitor parking, employee vehicles, and the vehicles used by the Contractor's construction employees.

	3.2 CONTRACTOR'S UTILITIES
	A. Power:  The Contractor shall be responsible for all cost to provide temporary power and other utilities as necessary during construction.
	B. Water:  Potable water is available at the site.  The Contractor shall provide all drinking water needed for his employees.
	C. Construction Water: See Specification Section 01015.1.9.
	D. Sanitary Facilities:  The Contractor shall provide sanitary facilities for the field office.  The Contractor shall be responsible for obtaining and maintaining sanitary facilities for the purposes of construction, and for any additional field office or �
	E. Temporary Heating:  The Contractor shall be responsible for providing temporary heating, covering and enclosures as necessary to protect all work and material against damage by dampness and cold and to facilitate completion of the Work.  The Contractor �

	3.3 LANDS PROVIDED BY OWNER
	A. The Owner will provide all lands required for the Work under the contract, together with the right of access to such lands, as indicated.  The Contractor shall not unreasonably encumber the premises with his equipment or materials.  Periodic clean-up an�

	3.4 LANDS PROVIDED BY CONTRACTOR
	A. The Contractor shall provide, with no liability or additional cost to the Owner, any additional land and access thereto not shown or described that may be required for temporary construction facilities or storage of materials.  The Contractor shall cons�
	B. The Contractor shall confine their equipment, storage of materials, and operation of their workmen to those areas shown and described on the Plans, and such additional areas as they may provide.

	3.5 PRECONSTRUCTION Photos
	A. The Contractor shall, before mobilization begins, submit two copies of digital preconstruction photos of the work areas.  Each photo shall include a date stamp as part of the image.  The electronic photo files shall be provided in JPEG format at the hig�

	3.6 SHIPPING AND PROTECTION OF EQUIPMENT
	A. Provide product handling and protection of the equipment and materials in accordance with Section 01640 – Product Handling

	3.7 TESTS AND INSPECTION
	A. General Requirements:  All materials, equipment, installation and workmanship included in this Contract, if so required by the Engineer, shall be tested and inspected to prove compliance with the contract requirements.  No tests specified herein shall b�
	B. Tests and inspections shall include:
	1. The delivery acceptance test and inspections.
	2. The installed tests and inspections of items as installed.

	C. Tests and inspections, unless otherwise specified or accepted, shall be in accordance with the recognized standards of the industry.
	D. The form of evidence of satisfactory fulfillment of delivery acceptance test and of installed test and inspection requirements shall be, at the discretion of the Engineer, either by tests and inspections carried out in the Engineer’s presence or by cert�
	E. Delivery Acceptance Tests and Inspections:  The delivery acceptance tests and inspections shall be at the Contractor's expense for any materials or equipment specified and shall include the following:
	1. Test of items during the process of manufacture and/or on completion of manufacture, comprising material tests, hydraulic pressure tests, electric tests, performance and operating tests and inspections in accordance with the relevant standards of the in�
	2. Inspection of all items delivered at the site in order to satisfy the Engineer that such items are of the specified quality and workmanship and are in good order and condition at the time of delivery.

	F. Installed Tests and Inspection:
	1. All mechanical and electrical equipment shall be tested by the Contractor to the satisfaction of the Engineer before any facility is put into operation.  Tests shall be specified herein and shall be made to determine whether the equipment has been prope�
	2. At least 30 days before the time allowed in his construction schedule for commencing testing and start-up procedures, the Contractor shall submit to the Engineer, in duplicate, details of the procedures he proposes to adopt for testing and start-up of a�
	3. During the testing of equipment, the Contractor shall make available experienced factory trained representatives of the manufacturers of all the various pieces of equipment, or other qualified persons who shall instruct the Owner's personnel in the oper�
	4. During the performance tests, data shall be taken and recorded to demonstrate that all water quality, equipment, and systems comply with manufacturer's submitted data and other requirements of the contract.
	5. If under test, any portion of the work should fail to fulfill the contract requirements and is altered, renewed or replaced, tests on that portion when so altered, removed or replaced, together with all other portions of the work as are affected thereby�
	6. If any doubt, dispute or difference should arise between the Engineer and the Contractor regarding the test results or the methods or equipment used in the carrying out of a test, the Engineer may order the test to be repeated using modified methods or �

	G. Plant Operational and Performance Tests
	1. After all individual equipment is tested and certified by the factory-trained representatives, the Contractor shall perform a 5-day plant operational test of all the new process systems. Operational testing shall include automatic control and instrument�
	2. In addition to the 5-day plant operational test, certain mechanical equipment and pumps, when required in the specifications, shall be given a field performance test in accordance with Section 11010.


	3.8 OPERATIONS AND MAINTENANCE MANUALS
	The Contractor shall prepare Operation and Maintenance Manual per section 01680.
	A. Before receiving payment for more than 85 percent of the work or prior to the start-up of individual equipment, the Contractor shall deliver to the Engineer five sets of acceptable manufacturer's operating and maintenance instructions covering each item�
	B. The operating and maintenance manuals shall include, as a minimum, the following data for each item of mechanical, electrical and instrumentation equipment:
	1. An itemized list of all data provided.
	2. Name and location of the manufacturer, the manufacturer's local representative, the nearest supplier and spare parts warehouse, e-mail addresses for representatives and manufacturer’s web site address.
	3. Accepted submittal information applicable to operation and maintenance.
	4. Recommended installation, adjustment, start-up, calibration and troubleshooting procedures.
	5. Recommended lubrication and an estimate of yearly quantity needed.
	6. Recommended step-by-step procedures for all modes of operation.
	7. Complete internal and connection wiring diagrams.
	8. Recommended preventive maintenance procedures and schedule.
	9. Complete parts lists, by generic title and identification number, with exploded views of each assembly.
	10. Recommended spare parts.
	11. Disassembly, overhaul and reassembly instructions.

	C. Following the acceptable installation and operation of an item, the items' instructions and procedures shall be modified and supplemented by the Contractor to reflect all field changes or information requiring field data.
	D. Before final acceptance of the project, the Contractor shall bind all five sets in appropriately labeled, expanding post-type binders, three-ring binders will not be allowed as substitute.  Each completed binder shall contain only that material which ca�

	3.9 TRAINING
	3.10 RESTORATION OF STRUCTURES AND SURFACES
	A. Structures, Equipment and Pipework:  The Contractor shall remove such existing structures, equipment, and pipework as may be necessary for the performance of the work and shall rebuild or replace the items thus removed to original or better condition.  �
	B. Roads and Streets:  All roads and streets in which the surface is removed, broken or damaged, or in which the ground has caved or settled due to work under this contract, shall be completely restored and brought to the original grade and crown section u�
	C. Cultivated Areas and Other Surface Improvements:  All cultivated and natural areas, either agricultural or lawns, and other surface improvements which are damaged by actions of the Contractor shall be restored, including roadside drainage ditches, as ne�

	3.11 SAFETY
	A. The Contractor shall execute and maintain his work so as to avoid injury or damage to any person or property.  All work shall be done in conformance with OSHA Standards.
	B. Safety precautions as applicable shall include, but not be limited to, adequate life protection, and life-saving equipment; adequate illumination for underground and night operations; instructions in accident prevention for all employees; such machinery�
	C. The names and telephone numbers of at least two medical doctors practicing in the vicinity and the telephone number of the local ambulance shall be prominently displayed at the site.
	D. The Contractor shall develop and maintain a Construction Safety Plan as stipulated in Section 01330.

	3.12 TRENCH SAFETY
	Excavation for any trench 5 feet or more in depth shall not begin until the Contractor has submitted to the Engineer a detailed plan for worker protection from the hazards of caving ground during the excavation of such trench.  Such plan shall be subm...



	01015 General Provisions_rebid
	PART 1 GENERAL
	1.1 SCOPE
	A. Principal Requirements Included in this Section are:
	1. Scope
	2. Access to Facilities
	3. Arrangement of Parts
	4. Field Office
	5. Intent of Specifications
	6. Minor Work
	7. Project Meetings
	8. Sanitary Facilities
	9. Standards and Codes
	10. Storage of Materials
	11. Temporary Work
	12. Waste Sites


	1.2 ACCESS TO FACILITIES
	1. Truckee Canyon Water System
	a. Water Treatment Plant Building (APN 084-090-38)
	b. Well Site 3 (APN 084-090-37)


	1.3 ARRANGEMENT OF PARTS
	1.4 FIELD OFFICE
	1.5 INTENT OF SPECIFICATIONS
	A. To set forth requirements of performance, type of equipment or structure desired, and standards of materials and construction.
	B. To require Contractor to furnish and install materials and equipment and perform all work and services described in contract documents, unless otherwise specifically indicated.
	C. To require Contractor to construct a complete and operable facility including any minor component parts which may not be specified herein.

	1.6 MINOR WORK
	1.7 PROJECT MEETINGS
	1.8 SANITARY FACILITIES
	1.9 Use of Water by Contractor
	1.10 STANDARDS AND CODES
	A. Design and install materials in accordance with best present day installation and manufacturing practices.
	B. Where specified, workmanship and materials shall conform with applicable sections of latest revisions of following codes and standards.  Standards may be abbreviated in the specifications as follows:

	1.11 STORAGE OF MATERIALS
	1.12 TEMPORARY WORK
	1.13 WASTE SITES.

	PART 2 PRODUCTS
	PART 3 EXECUTION

	01020 Modification of Existing Facilities and Sequence of Construction_rebid
	PART 1 GENERAL
	1.1 SCOPE
	A. This section covers the work to be done, care of that work, and other requirements affecting the sequence of construction.
	B. The Order of Work provided in Part 3 of this Section specifies required sequencing and/or timing of construction activities.  It is a big picture outline based on critical equipment items and critical dates by which portions of or all of the Plant is re

	1.2 PROJECT DESCRIPTION
	1. Truckee Canyon Water System – Well Site and Filtration Building


	PART 2 MATERIALS
	2.1 MATERIALS

	PART 3 EXECUTION
	3.1 General Description of project
	A. Truckee Canyon Water System – Well Site and Filtration Building
	B. The Truckee Canyon Water System Expansion Project consists of improvements to: 1) equip the new Well 3 with a submersible pump, well head piping, fittings, flow meter, appurtenances, site piping connections to the filters and storm drains, electrical an�
	C. Order Long-Lead Items of Equipment.  The following equipment listing is not intended to identify every possible long-lead item on the project.  It is the Contractor’s responsibility to order and furnish all items required for the project, and ensure the�
	1. Submersible pump and motor for Well 3.
	2. New filtration vessel.
	3. Electric actuators for automated valve operation.
	4. Recycle/decant pumps.
	5. Distribution system booster pumps.
	6. Chemical storage tanks.
	7. Chemical metering pumps

	D. Anticipated Critical Path Items.
	1. Filtration Vessel

	E. Constraints on Construction

	3.2 COORDINATION WITH PLANT OPERATIONS
	A. The Contractor shall coordinate his operations with the operations of the Plant.  The Contractor shall notify the Engineer and Owner of the Contractor’s planned procedure for each specific alteration of existing facilities before the alteration begins. �
	B. Any operational functions of the existing Plant that are required to be done to facilitate the Contractor’s operation will be done by the Plant personnel only.
	C. The Owner’s operational personnel will cooperate in every way practicable in order to expedite the Contractor’s operation.  However, if it is necessary for the proper operation or maintenance of the Plant, the Contractor shall reschedule his operations �

	3.3 PLANT SHUTDOWNS - GENERAL
	A. Shutdowns of the Plant shall be accomplished by Plant operating personnel only when properly coordinated in advance by the Contractor, in accordance with the requirements of this Section.
	B. Shutdowns shall be allowed only when, in the opinion of the Owner and Engineer, system water demands can be met by the Owner’s other water sources and/or there is enough water in storage to satisfy system water demands for that period of time the Plant �
	C. All shutdowns shall be kept to the absolute minimum in duration and number.
	D. Shutdowns shall be coordinated so that as many items of work requiring such shutdowns can be executed concurrently.
	E. No scheduled shutdown shall begin until all necessary materials and equipment for completion of that work are on the job site and have been checked by the Engineer.  This requirement shall not relieve the Contractor of any of his responsibility for comp�

	3.4 Anticipated method of construction
	A. The following is a suggested possible sequence of construction.  The Contractor may propose alternate sequences of construction provided that they maintain the same general features.

	3.5 GENERAL
	A. The existing facilities must be maintained in continuous operation during construction of the project, except for limited shut-downs as described herein. To this end, the Contractor shall establish a schedule of activities in cooperation with the Design�
	B. Work Sequence and Constraints described hereinafter are critical events in the work sequence which are presented to underscore the importance of proper sequencing, scheduling and coordination so that it is integrated with the required water system servi�
	C. The existing facility where the Contractor’s work is to be performed will be occupied by the Owner throughout the construction period.  The Contractor shall provide all necessary access to the Owner’s personnel as required to safely and efficiently oper�
	D. The Contractor shall provide all necessary temporary pumps, piping, power, electrical wiring, controls, and labor during and subsequent to all shutdown activities as required. The Contractor shall maintain adequate access to the existing facilities, uti�
	E. If valves need to be opened or closed, or pumps turned off or on, or similar operations performed, this is only to be performed by TMWA’s operations or maintenance staff working in coordination with Contractor personnel.
	F. The Contractor shall minimize shutdown times through advanced planning. Work shall not proceed prior to the approval of associated submittals.  Contractor shall have all equipment, materials, and labor on hand at time of shutdown.
	G. Owner and Engineer do not guarantee that the proposed sequences of construction herein are feasible, complete, or are the Contractor’s best option.  The Contractor shall carefully review any sequence of construction before initiation.  By following the �
	H. Protect all existing utilities, including but not limited to, electrical, water, sanitary, gas, data and telephone. Unless noted otherwise, existing utilities are to remain in service during construction. Provide temporary utilities as necessary and as �

	3.6 REMOVAL OF EXISTING STRUCTURES AND EQUIPMENT
	A. The Contractor shall remove all existing equipment, structures, piping, valves, and other items as indicated on the Drawings.  Where the plans indicate "Remove and Salvage", the Contractor shall carefully remove the item and protect it so as to avoid da�
	B. The Owner reserves the first right of refusal for removed items.  If a request is made by the Owner, the Contractor shall provide these items to the Owner at no additional cost at an area identified by the Engineer on the plant site or storage area.  Th�



	01025 Measurement and Payment_rebid
	PART 1 – General
	1.1 MOBILIZATION and demobilization
	A. Moving onto each site, including all of the Contractor’s plant and equipment.
	B. Coordinating access with the Truckee Meadows Water Authority.
	C. Obtaining all necessary bonds, insurance, and permits.
	D. Preparation and submittal of project schedule.
	E. Preparation and submittal of all project shop drawings.
	F. Demobilization and cleanup of the site(s) after the project is complete.
	A. When 5% of the total original contract amount is earned from other Bid Items, 50% of the amount bid for mobilization, or 5% of the total original contract amount, whichever is the least, will be paid.
	B. When 10% of the total original contract amount is earned from other Bid Items, 90% of the amount bid for mobilization, or 10% of the total original contract amount, whichever is the least, will be paid.
	C. Upon completion of all work on the Project, including all completion of all items on the final punch list generated from the final inspection, payment of all remaining mobilization and demobilization items will be made.


	PART 2 traffic control
	2.1 TraffIC control

	PART 3 Site Erosion Control
	3.1 Site Erosion Control (BMPS)

	PART 4 water treatment plant (WTP)
	4.1 BUILDING AND MECHANICAL DEMOLITION
	4.2 Piping and Mechanical Improvements
	4.3 building improvements
	4.4 chemical feed and storage equipment
	A. Sodium Hypochlorite Feed and Storage Tank / Equipment
	1. Remove and waste existing 30 gallon chemical tank.
	2. Keep existing Watson Marlow Pumps/calibration equipment and modify and install according to contract documents.
	3. Provide and install new chemical injection equipment according to contract documents.
	4. Provide and install new chemical containment equipment.

	B. Ferric Chloride Feed and Storage Tank / Equipment
	1. Remove and waste existing 30 gallon chemical tank.
	2. Keep existing Watson Marlow Pumps/calibration equipment and modify and install according to contract documents.
	3. Provide and install new chemical injection equipment according to contract documents.
	4. Provide and install new chemical containment equipment.

	C. Polymer Feed and Storage Tank/Equipment
	1. Install owner provided 15 gallon drum.
	2. Provide and install new duplex Watson Marlow Pumps / calibration equipment according to contract documents.
	3. Provide and install new chemical injection equipment according to contract documents.
	4. Relocate and modify existing chemical containment as necessary according to the contract documents.


	4.5 DECANT PUMPS
	4.6 BOOSTER PUMPS
	4.7 FIltration SYSTEM AND PIPING
	4.8 painting
	4.9 electrical WORK
	4.10 Instrumentation and controls

	PART 5 wtp site improvements
	5.1 general site improvements
	5.2 landscape improvements

	PART 6 well 3 equipping
	6.1 well head site improvements, vaults, valves, drain line, site piping, etc.
	6.2 submersible turbine pump, pitless adapter, casing modifications, and accessories


	01160 Field Engineering_rebid
	PART 1 GENERAL
	1.1 DATUM
	A. Vertical and horizontal datum are based on the coordinates and benchmarks shown on the Drawings or as provided by Owner prior to the start of construction.  The Contractor is to locate and protect Owner furnished control points prior to starting the Wor
	B. The Contractor shall establish other vertical and horizontal control from these Owner furnished reference points as required to properly layout and construct the Work.  All connections shall be installed based on actual elevations of existing structures
	C. The Contractor's layout shall be based upon existing structures and the vertical and horizontal datum established by the Owner.
	D. The Contractor shall be responsible for the preservation of all existing survey monuments or permanent bench marks.  Any monuments or bench marks disturbed or destroyed by Contractor shall be referenced and replaced by a licensed land surveyor.  A corne

	1.2 QUALITY ASSURANCE
	A. The Contractor’s Surveyor shall be a land surveyor registered in the State where the project is located with at least five (5) years surveying experience of similar projects.
	B. Dimensions for all existing structures, piping, paving, and other nonstructural items are taking from the available information during the Owner’s planning and design. The Contractor shall field verify all dimensions and conditions in advance of any con
	C. Accuracy of the Contractor’s stakes, alignments and grades may be periodically and randomly checked by the Engineer.  If requested by Engineer, the Contractor shall supply field labor as required, at no extra charge to Owner, to aid and assist the Engin
	D. The Contractor's registered land surveyor to check the line and grade of the slab or footing concrete forms prior to the first slab or footing pour at each structure and building.

	1.3 PROJECT SURVEY REQUIREMENTS
	A. As part of the bid price for the construction of the improvements the Contractor shall provide and be responsible for the layout of all work specified in the contract. The Contractor shall provide all necessary surveys, field staking, and positioning fo�
	B. The Contractor shall establish a minimum of two (2) permanent bench marks on site referenced to data established by Owner’s survey control points.  Record permanent bench mark locations with horizontal and vertical data on Project Record Documents.
	C. The Contractor shall stake the work limits and right-of-way lines prior to the start of sitework.  In addition, the contractor shall add staking of limits of temporary construction easements and mark by installing orange plastic safety fencing.
	D. The Contractor shall lay out all work, including structures and pipelines, and shall be solely responsible for executing the Work in accordance with the lines and grades indicated on the Drawings.

	1.4 SUBMITTALS
	1.5 RECORD DOCUMENTS

	PART 2 MATERIALS
	PART 3 EXECUTION

	01300 Submittals_rebid
	PART 1 GENERAL
	1.1 DESCRIPTION
	1.2 RELATED WORK SPECIFIED ELSEWHERE
	A. Section 01010 - General Construction Information and Requirements
	B. Section 16010 – General Electrical

	1.3 SUBMITTAL PROCEDURE
	A. The Contractor shall prepare and submit to the Owner within two weeks after the date of the Preconstruction Conference a complete list of shop drawings and material submittals intended to be delivered.  No progress payment will be made to the Contractor
	B. At least 30 days prior to his need for approval, the Contractor shall forward to the Engineer all submittals required by the individual sections of the specifications.  Unless a different number is called for in the individual sections, submit five (5) 
	C. Identify all submittals, including schedules and operation and maintenance manuals, on the transmittal form as included in this Section.  Obtain an electronic or original copy from the Engineer.  Submittals must include submittal number, specification s
	D. Electronic copies of submittals shall contain all documents in Adobe PDF Format (300 dpi minimum) with OCR and electronic PDF bookmarks denoting chapters up to 5 levels of detail, sections, varies components of each piece of equipment, and drawings. Inc�
	E. Submittals that are related to or affect each other shall be forwarded simultaneously as a package to facilitate coordinated review.  Uncoordinated submittals will be rejected.  Do not combine unrelated materials in the same submittal.
	F. The Engineer reserves the right to require submittals in addition to those specifically called for in individual sections when deemed necessary at no additional cost to the Owner.
	G. The Contractor shall schedule submittals to avoid concentration of submittals in a short time period.  Scheduling of submittals shall be included in the Contractor's Progress Schedule.
	H. Each major mechanical equipment submittal shall be bound in a three hole-punched binder, which is sized such that when all material is inserted, the binder is not over 3/4 full.  Spiral ring type binders are not acceptable.
	1. Each binder shall be appropriately labeled on the front cover with the project name, Contract number, equipment supplier's name, Specification Section(s), and major material contained therein.  Any variations from the specified equipment shall also be n�
	2. An index shall be provided on the inside front cover. This index shall itemize the contents of each tab and sub-tab section. Also list the project name, Contract number, and equipment supplier's name, address, phone number, and contact person on the ind�

	I. If the Contractor submits shop drawings of equipment by manufacturers other than those listed in the specifications, he shall provide the following additional information with the submittal:
	1. The name and address of at least three companies or agencies who are currently using the equipment.
	2. The name and telephone number of at least one person at each of the above companies or agencies whom the Engineer may contact.
	3. A description of the equipment that was installed at the above locations.  The description shall be in sufficient detail to allow the Engineer to compare it with the equipment that is proposed to be installed in this project.
	4. Refer to Engineer’s approval (1.5, Part C).

	J. A copy of the specification section, and all referenced and applicable sections, with any addendum updates included, shall be submitted with each paragraph check-marked to indicated specification compliance or marked to indicate requested deviations fro�

	1.4 SHOP DRAWINGS
	A. The term "shop drawings" includes drawings, diagrams, layouts, schematics, descriptive literature, illustrations, schedules, performance and test data, and similar materials furnished by the Contractor to explain in detail specific portions of the work �
	B. The Contractor shall coordinate all such drawings, and review them for legibility, accuracy, completeness, and compliance with contract requirements, and shall indicate his approval thereon as evidence of such coordination and review.  Shop drawings sub�
	C. Approval by the Engineer shall not relieve the Contractor from responsibility for any errors or omissions in such drawings, nor from responsibility for complying with requirements of this Contract, except with respect to variations described and approve�
	D. If shop drawings show variations from contract requirements, the Contractor shall describe such variations in writing, separate from the drawings, at time of submission.  All such variations must be approved by the Engineer.

	1.5 ENGINEER'S APPROVAL
	A. The Engineer will indicate his acceptance or disapproval of each submittal, and his reasons for disapproval.
	1. If no corrections are required, the copies will be returned marked "NO EXCEPTION NOTED (Confirm)" and work may begin immediately on incorporating the material and equipment covered by the submittal into the project.
	2. If limited corrections are required, the copies will be returned marked "NOTE MARKINGS (Confirm)".  Work may begin immediately on incorporating the material and equipment covered by the corrected submittal into the project.
	3. If insufficient or incorrect data has been submitted, the copies will be returned marked "NOTE MARKINGS (Resubmit)".  No work incorporating the material and equipment covered by this submittal into the project may begin until the submittal has been revi�
	4. If the submittal is unacceptable, the copies will be returned marked "REJECTED (Resubmit)".  No work incorporating the material and equipment covered by this submittal into the project may begin until a new submittal has been made and returned marked ei�

	B. The Contractor shall not change any drawing after it has been marked "NO EXCEPTION NOTED (Confirm)" or "NOTE MARKINGS (Confirm)", or change any approved equipment or material, without written permission of the Engineer. The Contractor shall comply with �
	C. If more than TWO submittals for a single item are required because of incorrect or insufficient data, or the submittal is unacceptable, or because the Contractor wishes to change previously approved material, then all costs incurred by the Owner for the�

	1.6 OPERATION AND MAINTENANCE MANUALS
	1.7 CERTIFICATES
	1.8 SAMPLES
	1.9 CONSTRUCTION SCHEDULE
	1.10 REVIEW OF SCHEDULES

	PART 2 MATERIALS
	PART 3 EXECUTION
	3.1 CONTRACTOR’S JOBSITE DRAWINGS
	A. Provide and maintain on the jobsite one complete set of prints of all drawings which form a part of the Contract.  Immediately after each portion of the work is installed, indicate all deviations from the original design shown on the Contract Drawings e�
	B. A condition of the processing of Progress Payments shall be the satisfactory maintenance and final submittal of the Contractor’s record documents, as determined by the Engineer.  The Contractor prepared progress payment estimates shall include an initia�



	01305 Project Meetings_rebid
	PART 1 GENERAL
	1.1 SUMMARY
	A. Project meetings and conferences are an important administration and communication requirement of all project participants.  Meetings will address issues related to the Work, review and coordinate progress of the Work and other matters of common interes
	1. Preconstruction Conference
	2. SCADA/PLC System Programming Meeting
	3. Progress Meetings
	4. Progress Schedule and Progress Billing Methods
	5. Submittal Meetings
	6. Quality Assurance Meetings
	7. Pre-installation Meetings
	8. Post Construction Meetings
	9. Change Order Meetings
	10. Special Meetings

	B. Any time during the progress of the work, the Owner and the Engineer shall have the authority to require the Contractor and any subcontractor, supplier, or service providers to participate in job-site conferences on matters which require immediate or sp
	C. This section describes the requirements for calling for and conducting meetings for the Work.  Meeting and conference locations and qualified participants will be determined by the Engineer and the Contractor based on the meeting agenda topics.
	D. Minutes will be taken by the Engineer for the Pre-Construction Conference(s) and all Progress and Coordination Meetings hereinafter described.  Copies of meeting minutes will be distributed to all attendees within five (5) days after meeting.  Attendees
	E. Representatives of entities participating in meetings shall be qualified and authorized to act on behalf of the entity each represents.

	1.2 PRECONSTRUCTION CONFERENCE
	A. Within 20 days after the Contract Time starts to run, but before any Work at the site is started, the Engineer will schedule a preconstruction conference and organizational meeting at a suitable conference room at the Owner’s offices or other suitable l�
	B. Attending the Preconstruction Conference: Contractor's Project Manager, Contractor’s Superintendent(s), Owner, Engineer, Inspection staff, Design Engineer, Owner’s sub consultants, representatives of utilities, major subcontractors and others involved i�
	C. The preconstruction conference will be held to establish a working understanding among the parties as to the Work, and to discuss the project schedule, procedures for handling shop drawings and other submittals, processing Applications for Payment, and �
	D. The Preconstruction conference agenda will include:
	1. Distribution of Contract Documents.
	2. Distribution and discussion of list of major subcontractors and suppliers.
	3. Proposed progress schedules and critical construction sequencing.
	4. Major equipment deliveries and priorities.
	5. Project coordination.
	6. Designation of responsible personnel.
	7. Procedures and Processing of:
	a. Field decisions.
	b. Proposal requests.
	c. Submittals.
	d. Change Orders.
	e. Applications for Payment.
	f. Record Documents.

	8. Use of Premises:
	a. Office, construction, and storage areas.
	b. Owner's requirements.

	9. Construction facilities, controls, and construction aids.
	10. Temporary utilities.
	11. Safety and first aid procedures.
	12. Security procedures.
	13. Housekeeping procedures.

	E. The Engineer will record minutes of meeting and distribute copies of minutes within five (5) days of the meeting to participants and interested parties.

	1.3 software meetings
	A. Software supplier shall schedule a meeting between software supplier’s PLC and SCADA Programmer(s), Owner, Engineer, Filtration Vessel supplier and system supplier (reference Specification Section 16931) within 90 days of Notice to Proceed, and prior to�
	B. The purpose of the meeting is to discuss the Process Control Narratives and ensure that all parties understand system requirements for operation.  During this meeting, the programmer and others shall discuss details of the control strategies to ensure t�
	C. A second meeting will be held after programming is in progress, and prior to factory testing.  This meeting will provide a method for resolution of any programming issues, concerns or alternatives.  Additionally, coordination of factory testing between �

	1.4 PROGRESS MEETINGS
	A. Regular progress meetings shall be conducted at least once a week in the Contractor or Engineer’s field office or other mutually agreed upon place.
	B. Written notice and the proposed agenda shall be distributed to each anticipated participant of each meeting at least two (2) days before meeting.
	C. The Contractor’s superintendent and subcontractors who are or are proximate to be actively involved in the Work, or who are necessary to agenda shall attend.
	D. The Owner, Engineer, other Owner’s Representatives, representation of the Agency, and others necessary to agenda will attend.
	E. The Contractor shall complete and bring the current Application for Payment and Progress Schedule to each meeting.
	F. The Engineer shall preside at meetings.
	G. The purpose of Progress Meetings is to:
	1. Expedite work of subcontractors or other organizations that are not meeting scheduled progress, resolve conflicts, and coordinate and expedite execution of the Work.
	2. Review progress of the Work, Progress Schedule, narrative report, Application for Payment, record documents, and additional items of current interest that are pertinent to execution of the Work.
	3. Verify:
	a. Actual start and finish dates of completed activities since last progress meeting.
	b. Durations and progress of activities not completed.
	c. Reason, time, and cost data for Change Order Work that will be incorporated into Progress Schedule and application for payment.
	d. Percentage completion of items on Application for Payment.
	e. Reasons for required revisions to Progress Schedule and their effect on Contract Time and Contract Price.

	4. Discuss potential problems which may impede scheduled progress and corrective measures.

	H. Engineer will record minutes of meeting and distribute copies within five (5) days of meeting to participants and interested parties.

	1.5 PROGRESS SCHEDULE AND PROGRESS BILLING MEETINGS
	A. Each month the Contractor shall attend a progress schedule and progress payment meeting with the Engineer.  At this meeting, the Engineer and Contractor are to review the percentage of the work completed and establish an amount to be requested in the Ap�
	B. These meetings will also discuss time impact evaluations for change orders and time extension requests, actual and anticipated schedule activity sequence/duration changes, and Contractor delays.  These meetings are considered a critical component of the�
	C. The Engineer can also call for special progress schedule meetings should there be schedule revisions that necessitate such a meeting.

	1.6 SUBMITTAL MEETINGS
	1.7 QUALITY ASSURANCE MEETINGS
	1.8 PRE-INSTALLATION MEETINGS
	A. General: The Contractor shall meet with manufacturers and installers of major units of construction which require coordination between subcontractors. Major units of construction which require pre-installation meetings will be identified at the Progress�
	B. Meeting Requirements:  The Contractor shall:
	1. Require attendance of Superintendent, appropriate manufacturers and installers of major units of constructions, and affected subcontractors.
	2. Invite Owner, Engineer, and Agency.
	3. Preside at meetings.
	4. Conduct meetings in Contractor's field office or other mutually agreed upon place.
	5. Distribute to each anticipated participant written notice and agenda of each meeting at least four (4) days before meeting.
	6. Schedule meeting at least seven (7) days in advance of installation.

	C. The Contractor shall record minutes of meeting and distribute copies of minutes within five (5) days of meeting to participants and interested parties.

	1.9 POST CONSTRUCTION MEETING
	A. General:  The Contractor shall meet with and inspect the Work eleven (11) months after date of Substantial Completion with Owner, Engineer, and Agency.
	B. Meeting Requirements:  The Contractor shall
	1. Arrange meeting at least fourteen (14) days before meeting.
	2. Meet in Owner’s office or other mutually agreed upon place.
	3. Inspect the Work and draft list of items to be completed or corrected.
	4. Require attendance of Superintendent, appropriate manufacturers and installers of major units of constructions, and affected subcontractors.
	5. Review service and maintenance contracts, and follow-up with appropriate corrective action when necessary.
	6. After meetings, complete or correct defective work and extend correction period accordingly.


	1.10 CHANGE ORDER MEETINGS
	A. Periodic meetings will be held as needed for the purpose of agreeing on change order costs, reviewing quotation requests, and for reviewing time and expense records if necessary.
	B. The Engineer shall preside at meetings.
	C. The Contractor, Owner, Engineer, other Owner’s Representatives, Representatives of the Agency, and other necessary shall attend.

	1.11 SPECIAL MEETINGS

	PART 2 MATERIALS
	PART 3 EXECUTION

	01310 Construction Schedule_rebid
	PART 1 GENERAL
	1.1 DESCRIPTION
	1.2 RELATED SECTIONS
	A. Section 01300:  Submittals

	1.3 SUBMITTALS
	A. Within seven (7) days after the Award of Contract, the Contractor shall submit a Preliminary Project Schedule (PPS).  The schedule will be discussed at the Preconstruction Conference.
	B. Within twenty (20) days after issuance of the Notice to Proceed the Contractor shall submit a Baseline Project Schedule (BPS), including projected costs.


	PART 2 MATERIALS
	2.1 CONSTRUCTION SCHEDULE SOFTWARE

	PART 3 EXECUTION
	3.1 GENERAL REQUIREMENTS
	A. The Engineer considers the project schedule requirements to be of significant importance to both the Contractor and the Engineer.
	B. All schedule submittals shall include two (2) copies of the following:
	1. An electronic copy of the schedule, in the schedule software format, provided on a CD or jump drive.
	2. A time-scaled logic diagram, GANTT chart, or a time-scaled bar chart.
	3. A tabular report that shows early start, early finish, late start, late finish, original duration, remaining duration, total float and percentage completion appropriately organized and sorted by major activity, subcontractor, building, and construction �
	4. Except for time extension requests, a cost report must be provided listing each activity and its associated cost, percentage of work accomplished, earned value to date, previous payments and amount earned for the update period.  For all new or redefined�
	5. A cash flow envelope report and cash flow projection diagram (S-curves) shall be submitted with the finalized, cost-loaded baseline project schedule.  This report and diagram shall be based on the planned monthly progress billings expressed as a percent�

	C. The Construction Schedule shall be the basis for evaluating the job progress, payment requests, and time extension requests.  The responsibility for developing the contract schedule, accurately updating the schedule, and monitoring the actual progress o�
	D. Failure of the Contractor to include any element of the work or any inaccuracy in the Contract Schedule will not relieve Contractor from the responsibility for accomplishing all the work in accordance with the Contract requirements.
	E. Float for any activity, milestone completion date or contract completion date shall be considered a resource available to both the Owner and the Contractor.  Neither the Owner nor the Contractor has exclusive ownership of the float.  Float shall be a re�
	F. Early completion schedules may be prohibited due to certain physical or monetary constraints imposed upon the Owner.  If an early completion schedule is not prohibited, and is contemplated by the Contractor as part of its bidding strategy, it is hereby �

	3.2 DESCRIPTION
	A. The Contractor shall prepare a time scale network schedule using a critical path method (CPM).  The critical path schedule shall be prepared from estimates of the required duration and sequence for each item of work and function to be performed.  A gene�
	B. The schedule shall depict all significant construction activities and all items of work listed in the breakdown of contract prices submitted by the Contractor.  Assigned values for each part of the work shall be indicated.  The dependencies between acti�
	C. Completion time and all specific dates given in the Contract Documents shall be shown on the schedule.  Activities making up the critical path shall be identified.
	D. No activity on the schedule shall have a duration longer than 30 days or assigned value greater than $50,000, except activities comprising only fabrication and delivery may extend for more than 31 days.  Activities which exceed these limits shall be div�
	E. In addition to the overall schedule, the Contractor shall provide a schedule of the first 45 calendar days at the preconstruction meeting and a three-week bar chart schedule to be provided weekly after acceptance of the overall schedule.
	1. This 45-day schedule shall use the same activity names as will be used on the base line schedule.  This 45-day schedule shall serve as a control document while the overall schedule is in the approval process.
	2. The three-week bar chart schedule shall be provided weekly for review the day prior to the normal weekly construction meeting.  The format shall be one week of history and two weeks of look ahead.  It shall be on a work crew level but with schedule acti�


	3.3 SUBMITTAL PROCEDURES
	A. The Contractor shall provide a schedule of the first 45 calendar days of the project at the preconstruction meeting as a condition to receiving the Notice To Proceed.  This 45-day schedule shall be prepared on reproducible paper and may be in draft form�
	B. Within 20 days after the date of the Notice to Proceed, the Contractor shall complete a construction schedule conforming to paragraph 3.1 and representing in detail all planned procurement and on-site construction activities.  Upon completion of the sch�
	C. Within 14 days after receipt of the submittal, the Engineer and the Owner’s Representative shall review the submitted schedule and return one copy of the marked up original to the Contractor.  If the Engineer finds that the submitted schedule does not c�
	D. Within 14 days after the Engineer has accepted the Contractor’s construction schedule and values assigned to the activities of the construction schedule, the Contractor shall provide two copies of computer reports to the Engineer.  The reports will be o�
	1. Tabular listing of activities showing early and late start and finish dates.
	2. Printout network, clearly showing the critical path (22” x 34”).
	3. Report on cost and payment status for each activity (this will also be provided with each payment request).
	4. Summary of the costs for each facility, branch or work, or major subdivision.
	5. These reports will serve as the basis for the Contractor's progress payment requests.  Acceptance of the Contractor's schedule and furnishing reports to the Engineer shall not relieve the Contractor of his responsibility for the adequacy of the schedule�

	E. After acceptance of the overall construction schedule, the Contractor shall submit the three-week bar chart schedules on a weekly basis.

	3.4 SCHEDULE REVISIONS
	3.5 PROJECT STATUS UPDATE


	01320 Schedule of Values_rebid
	PART 1 GENERAL
	1.1 SUMMARY
	1.2 PREPARATION
	A. Prepare a Schedule of Values identifying costs of major items of Work and other costs based on the Bid Schedule unit price and lump sum work.
	B. Assign prices to major items of Work that aggregate the Contract Price. Base prices on costs associated with scheduled activities based on the Construction Schedule for each major item of Work.
	C. Provide a detailed break down of all lump sum work.  At a minimum a break down will be required for divisions of pressure ratings for valve assemblies.

	1.3 SUBMITTALS
	A. Submittals are to be in accordance with Section 01300
	B. Submit a preliminary Schedule of Values for all the Work that includes quantities and prices of items which when added together equal the Contract Price and subdivides the Work into component parts in sufficient detail to serve as the basis for progress
	C. Submit a corrected Schedule of Values, if corrections are necessary, within 10 days upon receipt of reviewed Schedule of Values, but no later than 10 days prior to anticipated submittal of first Application for Payment.
	D. Upon request, support prices with data that will substantiate their correctness.
	E. If activities are added or removed from the Construction Schedule revise the Schedule of Values accordingly and resubmit.


	PART 2 MATERIALS
	PART 3 EXECUTION

	01330 Safety Plan_rebid
	PART 1 GENERAL
	1.1 SUMMARY
	1.2 REFERENCES
	A. Nevada OSHA web site:  http://dirweb.state.nv.us/OSHA/osha.htm
	B. Federal OSHA web site:  http://www.osha.gov/

	1.3 CONSTRUCTION SAFETY PLAN
	A. Detail the Methods and Procedures to comply with Nevada, Federal, and Local Health and Safety Laws, Rules and Requirements for the duration of the Contract Times.  Include the following:
	1. Identification of the individual or entity who will prepare, initiate, maintain and supervise safety programs, and procedures.
	2. Procedures for providing workers with an awareness of safety and health hazards expected to be encountered in the course of construction.
	3. Safety equipment appropriate to the safety and health hazards expected to be encountered during construction. Include warning devices, barricades, safety equipment in public right-of-way and protected areas, and safety equipment used in multi-level stru
	4. Methods for minimizing employees' exposure to safety and health hazards expected during construction.
	5. Procedures for reporting safety or health hazards.
	6. Procedures to follow to correct a recognized safety and health hazard.
	7. Procedures for investigation of accidents, injuries, illnesses and unusual events that have occurred at the construction site.
	8. Periodic and scheduled inspections of general work areas and specific work stations.
	9. Training for employees and workers at the jobsite.
	10. Methods of communication of safe working conditions, work practices and required personal protection equipment.

	B. Assume responsibility for every aspect of Health and Safety on the jobsite, including the health and safety of Subcontractors, suppliers, and other persons on the jobsite.
	1. Forward available information and reports to the Contractor’s representative who shall make the necessary recommendations concerning worker health and safety at the jobsite.
	2. Employ additional health and safety measures specified by the Safety Consultant, as necessary, for workers in accordance with OSHA guidelines.

	C. Nevada OSHA 10/30 Requirements:  Contractors in Nevada are required to comply with the OSHA 10/30 requirements as follows:
	1. Supervisory employees working on a construction site are required to complete a specified 30-hour health and safety course not later than 15 days after being hired; and
	2. All other construction workers working on the construction site are required to complete a specified 10-hour course not later than 15 days after being hired.
	3. Employers are required to suspend or terminate the employment of an employee on a construction site who fails to provide proof of obtaining the required training not later than 15 days after being hired.  Regulations provide for administrative fines for�
	4. Provide documentation of compliance with NRS 618.987 regarding OSHA-10 and OSHA-30 training.  Provide copies of certification cards for all construction workers scheduled to work on the project.

	D. Transmit to Owner and Engineer copies of reports and other documents related to accidents or injuries encountered during construction.


	PART 2 PRODUCTS
	PART 3 EXECUTION

	01610 Seismic Design Criteria_rebid
	01620 Quality Control and Inspection_rebid
	01640 Product Handling_rebid
	01656 Disinfection of Water Lines_rebid_ADD 1
	PART 1 GENERAL
	1.1 DESCRIPTION
	1.2 SUBMITTALS
	A. Submit plan for conveying water and protecting the existing utility water system used to supply disinfection water.
	B. Submit plan for disposal of chlorinated water.

	1.3 REFERENCES
	A. Piping disinfection shall be done in accordance with AWWA C651.
	B. Well disinfection shall be done in accordance with AWWA C654.
	C. Treatment equipment disinfection shall be done in accordance with AWWA C653.


	PART 2 MATERIALS
	2.1 CALCIUM HYPOCHLORITE
	2.2 MIXTURE

	PART 3 EXECUTION
	3.1 FLUSHING
	3.2 DOSAGE
	3.3 FILLING SYSTEM
	3.4 TEST PERIOD
	3.5 DISPOSAL OF CHLORINATED WATER
	3.6 BACTERIOLOGICAL EXAMINATION


	01667 Pipeline Pressure test_rebid
	PART 1 GENERAL
	1.1 DESCRIPTION
	1.2 QUALITY ASSURANCE
	A. Flow meters shall record the actual volume plus or minus 2 percent.
	B. Air and vacuum test gauges shall be ANSI B40.1, Grade 3A (plus or minus 0.25 percent of full scale accuracy), with a dial range approximately twice the required test pressure.
	C. Water test gauges shall be ANSI B40.1, Grade 2A (plus or minus 0.5 percent of full scale accuracy), with a dial range approximately twice the required test pressure.

	1.3 SUBMITTALS
	A. Submittals are to be in accordance with Section 01300.
	B. Accuracy certification by approved independent testing laboratories for flow meters and test gauges. Certifications shall be dated no more than 90 days prior to actual system testing.
	C. Prior to testing, provide the following information:
	1. All Tests:  Describe precautions that will be taken to protect system equipment that might be damaged under test pressures, and the proposed method for rerouting reclaimed water or sewer flows where the systems must remain in service.
	2. Air Test:  Describe safety devices on air test equipment and personnel safety precautions during air tests.
	3. High or Low Pressure Water Test:  Describe the proposed method for disposal of water used in line testing; coordinate with requirements of specification section 01656.
	4. Test Bulkheads:  Submit test bulkhead locations and design calculations, pipe attachment details, and methods to prevent excessive pipe wall stresses.


	1.4 PROJECT CONDITIONS
	A. Testing shall not be performed until each system has been flushed or thoroughly cleaned in accordance with procedures in the section that describes pipeline installation.
	B. Water for flushing and testing is available as described in Section 01010.

	1.5 TEST RECORDS
	A. Provide records of each piping installation during the testing.  These records shall include:
	1. Date of Test.
	2. Identification of pipeline, or pipeline section, tested or retested.
	3. Identification of pipeline material.
	4. Identification of pipe specification.
	5. Test fluid.
	6. Test pressure.
	7. Remarks:  Leaks identified (type and location), types of repairs, or corrections made.
	8. Certification by Contractor that the leakage rate measured conformed to the specifications.



	PART 2 MATERIALS
	2.1 MANUAL AIR-RELEASE VALVES FOR BURIED PIPING
	2.2 TEST BULKHEADS

	PART 3 EXECUTION
	3.1 GENERAL
	A. Perform testing in the Engineer's presence after backfill and proper compaction of trenches.  Where lines are installed under roadways and parking areas, perform tests before and after completion of final subgrade preparation and prior to application of�
	B. Prepare each section for testing, using adequate bracing; protect system equipment susceptible to damage by test pressures; make provision for installation of Owner's pressure gauge in parallel with Contractor's gauge, if so requested; and maintain serv�
	C. Testing requirements are stipulated in Laws and Regulations; are specified in the specifications covering the various types of piping; and are specified herein.  Requirements in Laws and Regulations supersede other requirements of Contract Documents, ex�

	3.2 TEST PROCEDURE
	A. After completion of the installations, Contractor shall test all piping and pipe work as herein specified.  The Contractor shall furnish all material, equipment, and labor for testing the piping systems.
	B. Each system may be tested as a unit or in sections as directed by the Engineer, but each complete system shall successfully meet the requirements specified herein before acceptance by the Engineer.
	C. Clean piping before pressure or leak tests.
	D. For water testing, the test shall be made by closing valves or providing bulkheads or plugs and filling the pipe lines with water, with provisions made for the release of all air in the lines.  Lines shall be filled with water 24 hours prior to testing �
	E. Specified pressures or heads of water shall be maintained for the periods of time tabulated herein, except where indicated to be air or vacuum, and the leakage determined. Leakage shall not exceed the tabulated values.
	F. Test pressures shall be as indicated herein and in Section 15010.  The pressure shall be maintained at all times during the test by restoring it whenever it falls an amount of 5 psi for test pressures above 20 psi and 2 psi for test pressures below 20 p�
	G. If leakage is more than allowable, the Contractor shall repair or replace the pipeline and retest it.  Do not use paints, asphalts, tars, or other type of pipe compounds to eliminate leaks.
	H. The Contractor shall take all necessary precautions to prevent any joints from drawing while the pipelines and their appurtenances are being tested and he shall, at his own expense, repair any damage to the pipes and their appurtenances, or to any other�
	I. Where any section of the piping contains concrete thrust blocks or encasement, wait at least 10 days after the pour to begin testing.
	J. After a satisfactory test, remove the testing fluid, remove test bulkheads and other test facilities, and restore the pipe coatings.

	3.3 TESTING REQUIREMENTS
	A. Per applicable plumbing code.
	B. Exposed pipe shall have no visible leaks.   Otherwise, allowable leakage shall be determined by the following formula:


	SD (P)½
	133,200

	01670 Equipment and System Testing and Startup_rebid
	PART 1 GENERAL
	1.1 DESCRIPTION
	1.2 RELATED WORK
	A. Section 01300:  Submittals
	B. Section 01675:  Training
	C. Section 01680:  Operating and Maintenance Manuals
	D. Section 11010:  General Mechanical Equipment Provisions
	E. Section 16030:  Electrical Tests

	1.3 GENERAL SEQUENCE OF TESTING AND STARTUP
	A. SUBMITTALS: All relevant submittals, operation and maintenance manuals and factory testing shall be completed and acceptable to the Engineer.
	B. ELECTRICAL TESTING:  Complete all electrical tests in accordance with Section 16030, Electrical Tests.
	C. CALIBRATION:  All test equipment to be used during the testing shall be calibrated.
	D. TESTING PREPARATION: Preparation for actual operational testing will then take place (visual inspections, lubrication, etc.)
	E. PERFORMANCE TESTING (8 HOURS): Performance Testing shall be conducted on each piece of equipment to verify its operation prior to putting the entire system on-line.  Performance Testing will be for a continuous 8-hour period for each piece of equipment �
	F. TRAINING: Training of the Owner’s personnel shall take place after the Contractor has verified that the individual pieces of equipment are in working order.
	G. FACILITY STARTUP/OPERATIONAL TESTING (5-DAYS): Facility Startup/Operational Testing will then follow.  The Operational Testing is to verify that the facility as a whole is functioning properly.  Operational Testing will be for a continuous 5-day period.�
	H. DEMONSTRATION PERIOD (30-DAYS): The Demonstration Period will be used to demonstrate the longer term functionality of the facility.  The Demonstration Period will be for a continuous 30-day period.  The Demonstration Period will not be started until all�

	1.4 CONTRACTOR’S TESTING MANAGER
	1.5 SUBMITTALS
	A. The Contractor shall designate in writing the appointed Testing Manager, including a resume demonstrating compliance with the requirements of this Section, to the Engineer prior to implementation of the Testing Program.
	B. Submit the credentials and certification of the testing laboratory proposed by the Contractor for calibration of all test equipment.
	C. A schedule for the Performance Testing, Facility Startup/Operational Testing, and Demonstration Period updated monthly (weekly when testing is taking place).
	D. An Equipment Testing Plan to be used during Performance Testing.
	E. A Facility Startup/Operational Testing and Demonstration Plan.
	F. Calibration and Performance Test results, documented as required by the test program, of equipment or system prior to commencement of the Operational Test.
	G. The original and three copies of all records produced during the Testing Program.
	H. Completed Equipment Test Report forms for each piece of equipment.


	PART 2 MATERIALS
	2.1 EQUIPMENT TESTING PLANS
	A. The objective of the Equipment Testing Plan shall be to demonstrate, to the Engineer's complete satisfaction, that the structures, systems, and equipment meet all the performance requirements.  In addition, the Equipment Testing Plan shall produce a rec�
	B. The Contractor shall participate with the Engineer in the development of the Equipment Testing Plan which will be based on the detailed testing requirements as stated in the individual Specification sections.  The Equipment Testing Plan shall be divided�
	C. The Contractor shall submit Equipment Test Report Forms for each item of equipment to be tested. The minimum information to be included shall be as follows:
	1. Project Name.
	2. Equipment or item tested (including tag numbers).
	3. Date and time of test.
	4. Type of test performed (Performance or Operational).
	5. Test conditions.
	6. Manufacturer’s representatives present during testing (if applicable)
	7. Temporary systems required during the testing (if applicable)
	8. Test results.
	9. Calibration documentation for all test equipment (including test laboratory)
	10. Signature space for Contractor and Engineer.
	11. Additional information as required in specification section 11010.

	D. The Contractor shall prepare a testing schedule in bar graph form establishing the time period when the Contractor plans to proceed with the testing of the completed systems and each system element. The schedule shall include a description of the tempor�


	PART 3 EXECUTION
	3.1 CONTRACTOR’S RESPONSIBILITIES
	A. The Contractor shall provide, at no expense to the Owner, all fuel, chemicals, compressed air supplies, all labor, temporary piping, valves, gauges, test equipment, heating, ventilating, air conditioning and all other items and work required to complete�
	B. The Contractor shall arrange for the manufacturer’s representatives to revisit the Site as often as necessary to correct malfunctions to the Engineer’s satisfaction.

	3.2 CONTRACTOR’S TESTING MANAGER
	A. The Contractor's Testing Manager shall organize qualified representatives of equipment suppliers, subcontractor's, the Contractor's independent testing laboratory, and others, as appropriate, to calibrate and test the equipment, systems, and the facilit�
	B. Test results shall be documented on forms provided in the Equipment Testing Plan, including but not limited to the Equipment Test Report, as previously described.
	C. The Contractor's Testing Manager shall conduct at least weekly meetings with the test team and the Engineer beginning one week prior and continuing during equipment testing periods to discuss procedures and testing results.
	D. The Testing Manager shall be present during equipment testing, facility startup, and meetings and shall be available at all times during the Demonstration Period.

	3.3 TEST EQUIPMENT CALIBRATION
	A. The Contractor shall conduct a calibration program for all instruments, gages, meters, monitors, and thermometers used for determining the performance of equipment and systems to be tested.
	B. All test equipment (gages, thermometers, meters, analysis instruments, and other equipment) used for calibrating or verifying the performance of equipment installed under this contract shall be calibrated to an accuracy at least as accurate as the toler�
	C. Pressure gages shall be calibrated in accordance with ANSI/ASME B40.1. Thermometers shall be calibrated in accordance with ASTM E77.  Liquid flow meters, including all open channel flow meters and all meters installed in pipelines with diameters greater�

	3.4 TESTING PREPARATION
	A. SUBMITTALS: All submittals relevant to installation practices, equipment, piping, anchorage calculations, instrumentation, materials, and testing plans have been submitted to the Engineer and received "No Exceptions Taken” or “Make Corrections Noted" re�
	B. FACTORY TESTING: Where required prior to the shipment of equipment to the site, complete factory testing. Such testing may be both unwitnessed and witnessed by the Engineer and/or Owner as specified and at their discretion.
	C. OPERATIONS AND MAINTENANCE MANUALS: Operations and maintenance manuals for equipment shall be submitted and receive "No Exceptions Taken” or “Make Corrections Noted” review status.
	D. CONSTRUCTION COMPLETE: Construction is substantially complete so that facility is ready to be used for its intended purposes and all signage is posted.  All construction deficiencies shall be corrected prior to testing, unless agreed by Owner that testi�
	E. INSPECTION: Inspect and clean equipment, devices, connected piping, and structures to ensure they are free of foreign material.
	F. LUBRICATION: Lubricate equipment in accordance with manufacturer's instructions.
	G. REGULATORY AGENCY APPROVALS: Conduct inspections by and tests for regulatory agencies (Fire Marshal, Air Quality Control Board, etc.) and receive approvals needed to operate system. Provide written information required by regulatory agencies.

	3.5 PERFORMANCE TESTS
	A. General:
	1. Each item and system of mechanical, electrical, and instrumentation equipment installed under this contract shall be tested for 8-hours continuously to demonstrate compliance with the performance requirements of the individual Specification sections, un�
	2. Follow the approved Equipment Testing Plan and detailed procedures specified.  Unless otherwise indicated, furnish all labor, materials, and supplies for conducting the test and taking all samples and performance measurements.  Prepare Performance Test �
	3. The Contractor is responsible for performance testing of all project equipment and systems in all modes of operation including remote PLC modes of operation.
	4. The Contractor shall test the utility, chemical feed, safety equipment and other support systems before testing the process system.

	B. Pressure and leakage tests:  Pressure and leakage tests shall be conducted in accordance with applicable portions of Divisions 1, 2, 3, 10, 13, and 15 and shall be completed prior to any testing of connected mechanical equipment or valves.  All tests sh�
	C. Calibration:  Calibration of analysis instruments, sensors, gages, and meters installed under this contract shall proceed on a system-by-system basis. No equipment or system Performance Tests shall be performed until instruments, gages, and meters to be�
	D. Mechanical systems:  Manufacturer's representatives shall confirm that all equipment and valves are properly installed before first operation and shall conduct/oversee the initial operation and testing. All mechanical systems shall be tested as specifie�
	1. Ensure and demonstrate that equipment and valves operate properly and reliably. Open and close valves by hand and operate other devices to check for binding, interference, or improper functioning.
	2. Inspect hand and motorized valves for proper adjustment. Tighten packing glands to insure no leakage, but permit valve stems to rotate without galling.  Verify valve seats are positioned for proper flow direction.
	3. Tighten leaking flanges or replace flange gasket. Inspect screwed joints for leakage.
	4. Equipment that is capable of automatic or remote operation shall be tested first in manual mode. Limit switches shall be set and adjusted on all valves so equipped.  Setpoints on all pressure regulating, pressure relief, vacuum relief, and other valves �
	5. Remove rust preventatives and oils applied to protect equipment during construction.
	6. Flush lubrication systems and dispose of flushing oils. Recharge lubrication system with lubricant recommended by manufacturer.
	7. Flush fuel system and provide fuel for testing and start-up.
	8. Install and adjust packing, mechanical seals, O-rings, and other seals.  Replace defective seals.
	9. Remove temporary supports, bracing, or other foreign objects installed to prevent damage during shipment, storage, and erection.
	10. Check rotating machinery for correct direction of rotation and for freedom of moving parts before connecting driver.  Turn rotating equipment by hand when possible to confirm that equipment is not bound.
	11. Perform cold alignment and hot alignment to manufacturer's tolerances.
	12. Adjust V-belt tension and variable pitch sheaves.
	13. Startup tests of pumps, motors, and VFD’s shall be performed to verify pump performance and operation over the full operating range from minimum head/flow up to maximum head/maximum capacity.
	14. Install gratings, safety chains, handrails, shaft guards, and sidewalks prior to Facility Startup/Operational Testing.

	E. Electrical systems:  Testing shall be performed in accordance with Section 16030, Electrical Testing, and in three stages as specified in the individual equipment specification sections, Division 16 and as follows:
	1. The first stage shall consist of electrical equipment testing prior to energization and operation of electrical equipment.  Testing, calibration, and setting of electrical conductors, equipment, protective devices, grounding, and other components as spe�
	2. The second stage of electrical testing shall occur after energization and start-up of equipment and shall consist of complete testing of all other equipment as specified in the Electrical Sections.
	3. The third stage of testing will take place during the Operational Testing and shall include all possible operating scenarios, alarm conditions, prohibitive interlocks, and indication functions.

	F. Instrumentation:  Conduct field calibration, loop acceptance, and end-to-end testing as specified in the individual Instrumentation Sections.  Bench or field calibrate instruments and make required adjustments and control point settings.  Energize trans�
	G. Permanent utilities:  Conduct Performance Tests on utilities impacted, constructed, or modified by construction, as specified in the applicable Sections.
	H. Demonstration:  Demonstrate proper rotation, alignment, speed, flow, pressure, vibration, sound level, adjustments, and calibration over the full operating range of equipment and systems. Perform initial checks in the presence of and with the assistance�
	I. Telecommunications system testing:  Telecommunications testing shall be as specified in the applicable Section.

	3.6 TEST RESULTS
	A. Test results shall be within the tolerances stated in the individual Specification sections. If no tolerances have been specified, test results shall conform to tolerances established by recognized industry practice.  When, in Engineer’s opinion, equipm�
	B. Should any doubt, dispute, or difference arise between the Engineer and the Contractor regarding the test results or the methods or equipment used in the performance of the testing, then the Engineer may order the test to be repeated. If the repeat test�
	C. If any portion of the work should fail to fulfill the contract requirements and is adjusted, altered, renewed, or replaced, tests on that portion of the work together with all other affected portions of the work, shall, be repeated within reasonable tim�

	3.7 POST TEST INSPECTION
	3.8 MANUFACTURER’S CERTIFICATE OF PROPER INSTALLATION
	A. Upon completion of Performance Testing and prior to Facility Startup/Operational Testing, the Contractor shall submit the Manufacturer’s Installation Certification Form certifying that the equipment:
	1. Has been properly installed, adjusted, aligned, and lubricated.
	2. Is free of any stresses imposed by connecting piping or anchor bolts.
	3. Is suitable for satisfactory full-time operation under full load conditions.
	4. Operates within the allowable limits for vibration.
	5. Controls, protective devices, instrumentation, and control panels furnished as part of the equipment package are properly installed, calibrated, and functioning.
	6. Control logic for start-up, shutdown, sequencing, interlocks, and emergency shutdown have been tested and are properly functioning.

	B. The Contractor shall also submit the Manufacturer’s Installation Certification Form signed by the electrical and/or instrumentation Subcontractor certifying:
	1. Control logic that resides in motor control centers, control panels, and circuit boards furnished by the electrical and/or instrumentation subcontractor has been calibrated and tested and is properly operating.
	2. Control logic for equipment start-up, shutdown, sequencing, interlocks and emergency shutdown has been tested and is properly operating.

	C. The Contractor shall co-sign the Manufacturer’s Installation Certification Form along with the manufacturer's representative and Subcontractors and deliver the reports to the Engineer prior to Facility Startup/Operational Testing.

	3.9 TRAINING
	3.10 FACILITY STARTUP AND OPERATIONAL TESTING
	A. Facility Startup/Operational Plan:
	1. Develop a plan in conjunction with Owner’s operations personnel detailing step-by-step instructions for startup of each unit process and the complete facility.
	2. Include a method of evaluation and overall performance reports for each unit process, utilizing the Startup and Performance Evaluation Forms.  Startup and Performance Evaluation Forms will minimally include the following:
	a. Description of unit process being started.
	b. All equipment and devices included in the unit process.
	c. Unit process startup procedures (i.e., valves to be open/closed, order of equipment startup, etc.).
	d. Requirements for water, power, chemicals, etc. needed for startup.
	e. Space for performance evaluation comments.


	B. Owner’s responsibilities:
	1. Assist Contractor in developing a Facility Startup and Demonstration Plan detailing step-by-step instructions for startup of each unit process and the complete facility.
	2. Provide water and power for testing and facility startup, unless otherwise indicated.
	3. Operate process units and devices, with support of Contractor.
	4. Provide labor and materials as required for sampling and laboratory analyses.

	C. Facility startup/operational testing period:
	1. Startup sequence of the unit processes shall be in accordance with the Facility Startup/Operation Plan developed by the Contractor and the Owner, and as approved by the Engineer.
	2. Startup of the entire facility or any portion thereof shall be considered complete when, in the opinion of the Engineer, the facility or designated portion has operated in manner intended for 5-continuous days, without interruption, unless otherwise spe	
	3. Repeat the Operational Test when malfunctions or deficiencies cause shutdown or partial operation of the facility or results in performance that is less than specified, as determined by the Engineer.  Any interruption will require the startup then in pr	

	D. Facility performance evaluation:
	1. During the Facility Startup/Operational Testing Period, conduct a performance evaluation to determine the full capabilities of the facility and performance of the computer system, until all unit processes are operable and under control of the computer s	
	2. Certify, on the Startup and Performance Evaluation Forms that each unit process is capable of performing its intended function(s), including fully automatic and computerized operation.


	3.11 DEMONSTRATION PERIOD
	A. After successful completion of the Performance, Facility Startup/Operational Testing and when the Owner is ready to accept the system, the system shall be placed into full operational condition.
	B. The Contractor, Engineer, and the Owner’s operations personnel shall first develop an outline of the steps for the startup and initial operation of each area under actual operating conditions of the equipment and systems.  The document shall serve as gu

	C. The Owner’s certified operations personnel shall operate the facility under the direction and supervision of the Contractor for a 30-day period.  The Contractor shall be available within 24-hours notice to provide repairs, assistance, or adjustments in 

	D. During the Demonstration period, the Owner shall be responsible for all normal operational costs and the Contractor shall bear the costs of all necessary repairs or replacements, including labor and materials.
	E. Owner reserves the right to simulate operational variables, equipment failures, routine maintenance scenarios, etc., to verify the functional integrity of the system.
	F. The facility shall be fully operational, performing all functions for which it was designed.   If, during the Demonstration Period the aggregate amount of time used for repairs, alterations, or unscheduled adjustments to any equipment or systems that re

	G. Time of beginning and ending of the Demonstration Period shall be agreed upon by the Contractor Owner and the Engineer, in advance of initiating the Demonstration Period.
	H. At the end of the Demonstration Period and when all corrections required by the Engineer to assure a reliable and completely operational facility are complete and all test reports have been submitted and approved, the Engineer shall issue a Substantial 
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	PART 1 GENERAL
	1.1 DESCRIPTION
	1.2 RELATED WORK
	A. Section 01300:  Submittals
	B. Section 01670:  Equipment and System Testing and Startup
	C. Section 01680:  Operation and Maintenance Manuals

	1.3 QUALITY ASSURANCE
	A. The Contractor shall provide on-the-job training of the Owner's personnel for all equipment identified in the technical specifications. The training sessions shall be conducted by qualified, competent, experienced (two years minimum), manufacturers' fac
	B. If, in the opinion of the Owner, an appropriately knowledgeable person did not provide the scheduled training, such training shall be rescheduled and repeated with a suitable instructor at no additional cost to the Owner.
	C. Training shall include instruction of operating personnel in equipment operation in one session, and preventive maintenance and instruction of station mechanics, electricians, and electronics technicians in normal maintenance up to major repair in a sep

	1.4 SUBMITTALS
	A. The Contractor shall submit a training plan to the Engineer for review, in accordance with the provisions of Section 01300 – Submittals.  The submitted training plan shall include lesson materials in addition to a training schedule as follows:
	1. A class agenda and lesson plans for each training session to be conducted by the manufacturer's representatives shall be submitted. In addition, training manuals, handouts, visual aids, and other reference materials shall be included.
	2. Date, time, and subject of each training session and identity the qualifications of individuals to be conducting the training.
	3. Provide a training schedule with a minimum of two sessions of each class to facilitate the attendance of the Owner’s personnel. Concurrent classes will not be allowed.

	B. The Contractor shall submit a list of all equipment items or systems for which training will be provided in accordance with the specifications.  The list shall include item number, specification section, description and required training in hours.


	PART 2 MATERIALS
	2.1 GENERAL
	2.2 OPERATION AND MAINTENANCE MANUALS
	2.3 LOCATION
	2.4 LESSON PLANS
	A. A class agenda shall be prepared and submitted to the Engineer as least 4 weeks in advance of the training sessions.  Formal written lesson plans shall be prepared for each training session. Lesson plans shall contain an outline of the material to be pr�
	B. One complete set of originals of the lesson plans, training manuals, handouts, visual aids, and reference material shall be the property of the Owner and shall be suitably bound for proper organization and easy reproduction. The Contractor shall furnish�

	2.5 FORMAT AND CONTENT
	2.6 VIDEO RECORDING

	PART 3 EXECUTION
	3.1 TRAINING
	A. Training shall be conducted after the Performance Testing and prior to the Facility Startup/Operational Testing.  Refer to Section 01670 – Equipment and System Testing, Startup and Demonstration for additional information.
	B. Classes shall be scheduled such that classroom sessions are interspersed with field instruction in logical sequence. The Contractor shall consolidate short training sessions into combined sessions so that staff time is more efficiently used.  The Contra�
	C. No training sessions shall be scheduled for Mondays or Fridays, or legal holidays recognized by the Owner. The Contractor shall coordinate the scheduling of training sessions and the length of the classes with the Owner's Utilities Operations Superinten�
	D. The following services shall be provided for each item of equipment or system as required in individual   Specification sections.   Additional services   shall be provided, where specifically required in individual Specification sections.
	1. As a minimum, classroom equipment training for operations personnel shall include:
	a. Using slides and drawings, discuss the equipment’s specific location at the site and an operational overview.
	b. Purpose of the equipment.
	c. A working knowledge of the operating theory of the equipment.
	d. Start-up, shutdown, normal operation, and emergency operating procedures, including a discussion on system integration and electrical interlocks, if any.
	e. Identify and discuss safety items and procedures.
	f. Routine preventative maintenance, including specific details on lubrication and maintenance of corrosion protection of the equipment and components.
	g. Operator detection, without test instruments, of specific equipment trouble symptoms.
	h. Required equipment exercise procedures and intervals.
	i. Routine disassembly and assembly of equipment if applicable (as judged by the Owner on a case-by-case basis) for purposes such as operator inspection of equipment.

	2. As a minimum, hands-on equipment training for operations personnel will include:
	a. Identify location of equipment and review the purpose.
	b. Identifying piping and flow options.
	c. Identifying valves and their purpose.
	d. Identifying instrumentation:
	1) Location of primary element.
	2) Location of instrument readout.
	3) Discuss purpose, basic operation, and information interpretation.

	e. Discuss, demonstrate, and perform standard operating procedures and round checks.
	f. Discuss and perform the preventative maintenance activities.
	g. Discuss and perform start-up and shutdown procedures.
	h. Perform the required equipment exercise procedures.
	i. Perform routine disassembly and assembly of equipment if applicable.
	j. Identify and review safety items and perform safety procedures, if feasible

	3. Classroom equipment training for the maintenance and repair personnel will include:
	a. Theory of operation.
	b. Description and function of equipment.
	c. Start-up and shutdown procedures.
	d. Normal and major repair procedures.
	e. Equipment inspection and troubleshooting procedures including the use of applicable test instruments and the "pass" and "no pass" test instrument readings.
	f. Routine and long-term calibration procedures.
	g. Safety procedures.
	h. Preventive maintenance such as lubrication; normal maintenance such as belt, seal, and bearing replacement; and up to major repairs such as replacement of major equipment part(s) with the use of special tools, bridge cranes, welding jigs, etc.

	4. Hands-on equipment training for maintenance and repair personnel shall include:
	a. Locate and identify equipment components.
	b. Review the equipment function and theory of operation.
	c. Review normal repair procedures.
	d. Perform start-up and shutdown procedures.
	e. Review and perform the safety procedures.
	f. Perform Owner approved practice maintenance and repair job(s), including mechanical and electrical adjustments and calibration and troubleshooting equipment problems.
	g. Review and use equipment manufacturers' manuals in the hands-on training.

	5. Electrical System Training shall be provided for the electrical system.  Specific emphasis shall be as follows:
	a. Overview of the building’s electrical system.
	b. Discussion of each item of power distribution equipment in the overall building.
	c. Loop system operation and possible sectionalizing arrangements.
	d. System protection.
	e. Automatic bus transfer to standby system.
	f. System power monitoring/control.
	g. Maintenance/Fault troubleshooting.


	E. Maintain a log of class room training including:  Instructors, topics, dates, time, and attendance.
	F. The Contractor shall replace equipment that is damaged during the training exercises at no additional cost to the Owner.



	01680 Operation and Maintenance Manual_rebid
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes:
	1. Preparation and submittal of Operation and Maintenance Manuals.
	2. Contents of Operation and Maintenance Manuals
	3. Special provisions for control system O&M manual contents.
	4. Special provisions for electronic O&M manual format.


	1.2 SUBMITTALS
	A. Unless otherwise specified, Operating and Maintenance information and data shall be transmitted in accordance with Section 01300 – Submittals.
	B. Submit Operation and Maintenance Manuals before field quality control testing and before training of each piece of equipment or system.
	C. If the manufacturers' standard brochures and manuals are used to describe Operating and Maintenance procedures, such brochures and manuals shall be modified to reflect only the model or series of equipment used on this project. Extraneous material shall
	D. Submit 4 hardcopy manuals for each piece of equipment or system.
	E. Submit 2 electronic copy manuals for each piece of equipment or system.
	F. Make manuals available at project site for use by construction personnel and Engineer.
	G. Make additions and revisions to the manuals in accordance with Engineer's review comments.

	1.3 OPERATION AND MAINTENANCE MANUALS
	A. Preparation of Operation and Maintenance Manuals:
	1. Provide electronic copy of Operations and Maintenance Manuals in PDF Format (300 DPI minimum), Optical Character Recognition (OCR) and with electronic PDF bookmarks denoting tabs and tab titles.
	2. Provide hardcopy Operations and Maintenance Manuals in 3-ring binders with rigid covers.
	a. Provide each manual with title page, and typed table of contents with consecutive page numbers. Place contents of entire set, identified by volume number, in each binder.
	b. Use fly-leaf for each separate product, or each piece of operating equipment, with typed description of product and major component parts of equipment and provide with heavy section dividers with numbered plastic index tabs.
	c. Arrange printing so that punched holes do not obliterate data and use hole reinforcements for bound-in plan sheets.


	B. Contents of Operation and Maintenance Manuals:
	1. Cover page:
	a. Identify each volume with typed or printed title "OPERATION AND MAINTENANCE MANUAL, VOLUME NO. OF _", if applicable.
	b. List: Project name, equipment name, equipment tag number, OWNER's name, specification section number, appropriate date.

	2. Table of Contents:
	a. Name of Contractor and Engineer with addresses and telephone numbers.
	b. List with each product: Name, address, and telephone number of subcontractor, supplier, installer, and maintenance contractor, as appropriate.
	1) General description of information provided within each tab section.
	2) Provide local source of supply for parts and replacement.


	3. Asset ID List: List of Asset IDs or P&ID tags of equipment and systems included in the O&M manual. A single O&M manual may cover multiple items as long as they share common product specific options, wiring, and features.
	4. Control diagrams:
	a. Internal and connection wiring, including logic diagrams, wiring diagrams for control panels, ladder logic for computer based systems, and connections between existing systems and new additions, and adjustments such as calibrations and set points for re�

	5. Start-up procedures: Recommendations for installation, adjustment, calibration, and troubleshooting.
	6. Operating procedures:
	a. Step-by-step procedures for starting, operating, and stopping equipment under specified modes of operation.
	b. Include safety precautions and emergency operating shutdown instructions.
	c. Include a list of environmental conditions (temperature, humidity, and other relevant data) which are best suited for each product or piece of equipment and describe conditions under which equipment should not be allowed to run.

	7. Delivery, storage, and handling:  Recommendations for delivery, handling, storage, and maintenance during storage.
	8. Preventive maintenance procedures: Recommended steps and schedules for maintaining equipment.
	9. Lubrication information: Required lubricants and lubrication schedules.
	10. Overhaul instructions: Directions for disassembly, inspection, repair and reassembly of the equipment; safety precautions; and recommended tolerances, critical bolt torques, and special tools that are required.
	11. Parts list: Generic title and identification number of each component part of equipment; include bearing manufacturer, model and ball or roller pass frequencies for every bearing.
	12. Spare parts list: Recommended number of parts to be stored at the site and special storage precautions.
	13. Warranties:  List and explain all of the warranties, bonds and service agreements and include the servicing and technical precautions prescribed by the manufacturers or contract documents to keep the warranties in force.  Include the proper procedures �
	14. Drawings: Supplement product data with Drawings as necessary to clearly illustrate:
	a. Relations of component parts of equipment and systems.
	b. Control and flow diagrams
	c. Coordinate drawings with Project record documents to assure correct illustration of completed installation. (Please do not use Project record documents as maintenance manual drawings.)

	15. Provide electrical and instrumentation schematic record drawings.
	16. Source (factory) quality control test results: Provide copies of factory test reports as specified in the equipment section or as required.
	17. Field quality control test results: After field-testing is completed, insert field test reports as specified in the equipment section or as required.
	18. Equipment Summary Form: Completed form in the format attached at the end of this Section. Insert Equipment Summary Form after the tab sheet of each equipment section. The manufacturer's standard form will not be acceptable.
	19. Electronic copy of the O&M manual shall contain a training manual used for startup training session for that piece of equipment or system.

	C. Special Provisions for Control System Manual Contents:
	1. O&M manual shall contain a copy of the most current PLC program with descriptors for each PLC.  The electronic copy of the O&M manual shall contain the actual PLC files and not a PDF version of the actual file.
	2. O&M manual shall contain a copy of the memory maps from PLC to PLC and all other devices such as MCC’s and VFD’s.  The electronic copy of the O&M manual shall contain the actual Excel file for the IO map and not a PDF version of the actual file.
	3. Electronic copy of the O&M manual shall contain a copy of the most current SCADA system project back up.  It will also include a backup of any include projects and the “.ini” file for the primary, backup, display client automation computers.
	4. The hard and electronic copies of the O&M manuals shall contain any and all other material not explicitly stated here, but of value and importance to the operation and maintenance of the control system.

	D. Special Provisions for Electronic O&M Manual Format:
	1. Electronic copy of the O&M manual shall contain all documents in Adobe PDF Format (300 dpi minimum) with OCR and electronic PDF bookmarks denoting chapters, sections, and drawings. Include additional electronic file formats for specific O&M manual conte�
	2. Electronic copy of the O&M manual shall contain a separate copy of the training manual as a Microsoft Word document, formatted in Word 2010 or later, in addition to Adobe PDF format.
	3. Electronic copy of the O&M manual shall contain a copy of the most current 3D model files used for the SCADA screens in the native format of the software, in addition to JPEG, TIF, or GIF image file format.
	4. Electronic copy of the O&M manual shall contain the Asset ID List as a Microsoft Excel document, formatted in Excel 2010 or later.
	5. Electronic copy of the O&M manual must be submitted on a Microsoft Windows compatible CD-ROM, DVD-ROM, or other read-only electronic storage device.
	6. Adobe PDF bookmarks shall include a logical description of the chapter or section or the title and number of a drawing.
	7. Page setup within electronic documents must be formatted to standard letter (8 ½ x 11) portrait for text and/or legal (11 x 17) landscape for drawings.
	8. Acceptable fonts for electronic documents include Arial, Verdana, Helvetica, and Times New Roman.
	9. Font sizes for electronic documents must be no less than 10 pt. and no greater than 14 point for general text, and no less than 12 point and no greater than 18 point for headers.
	10. Font color must be black.
	11. Text decorations, such as bold and italic, may only be used to emphasize key points.
	12. All information provided electronically shall be consistent with information provided in bound format. Do not add content to electronic submittal which is not also in bound submittal.
	13. File names must be in English, clearly convey the information contained within the file, and must not exceed 100 characters in length. Only standard abbreviations may be used in file names
	14. File names shall be descriptive of file contents and shall not be arbitrary
	15. File names shall contain no spaces, shall not exceed 25 characters, shall have only alphanumeric characters, and shall not contain symbols such as listed below:
	a. ` ! @ # $ %  ^ & *( ) - = + < > ? / \ | . , ~ ' " ; { [ } ]

	16. Images shall be stored separately from electronic documents in JPEG or GIF format.
	17. Any annotations on images shall be made directly in the image file through an image editor.
	18. Scanned documents are not acceptable for the electronic copy of the O&M manual.
	19. Electronic files must not be password protected.



	PART 2 PRODUCTS
	PART 3 EXECUTION

	01700 Closeout_rebid
	PART 1  GENERAL
	PART 2  MATERIALS
	2.1 CLEANING MATERIALS

	PART 3  EXECUTION
	3.1 CLEANING
	A. Exterior Cleaning:  Sweep paved surfaces; rake other surfaces or grounds.
	B. Final Cleaning:  Remove all tools, equipment, surplus materials, and rubbish.  Refinish surfaces of existing facilities that are marred, scratched, or damaged to match original condition.  Remove grease, dirt, stains, foreign materials, and labels from 
	C. Restoration of Surface:  The conditions of the pipelines corridor shall be restored to a condition that is substantially undisturbed from initial condition including drainage patterns and vegetation.  All restoration shall be in full accordance with all

	3.2 PROJECT RECORD DRAWINGS
	A. Using colored ink, make changes on a set of clean prints of original tracings.  Show all changes and revisions to the original design that affect the permanent structures and will exist in the completed work.  Reference underground utilities to semi-per
	B. Keep record drawings current.  Inspection will be made weekly. Certification by Contractor of accuracy and completeness will be required on monthly submitted payment requisitions.  Project record drawings are the property of the Owner and shall be deliv
	C. Special Provisions and General Conditions may contain additional requirements.

	3.3 SUBSTANTIAL COMPLETION AND FINAL INSPECTION
	A. Submit written certification that project, or designated portion of project, is substantially complete, and request, in writing, a final inspection.  Engineer will make an inspection within 10 working days of receipt of request.
	B. When Engineer determines that the work is substantially complete, he will prepare a list of deficiencies that need to be corrected before final acceptance and issue a Notice of Substantial Completion with the deficiencies noted.
	C. If Engineer determines that the work is not substantially complete, he will immediately notify Contractor, in writing, stating reasons.  After completing work, Contractor shall resubmit certification and request a new final inspection.

	3.4 ACCEPTANCE OF THE WORK
	A. After all deficiencies have been corrected, a Letter of Final Acceptance will be issued.
	B. Acceptance may be given before correction of deficiencies that do not prevent operation and use of the facility; however, final payment will be withheld until all deficiencies are corrected.
	C. Until receipt of Letter of Final Acceptance, Contractor shall be responsible for the work of this Contract.

	3.5 OPERATING INSTRUCTIONS
	3.6 START-UP/TRAINING
	3.7 CLOSEOUT SUBMITTALS
	A. Submit before final payment request.
	1. Project Record Drawings:  As specified above.
	2. Guarantees and Bonds:  As specified in individual sections.
	3. Spare Parts and Materials:  As specified in individual sections.
	4. Keys and Keying Schedule:  Submit all keys including duplicates.  Wire all keys for each lock securely together.
	5. Operating Handles and Special Tools:  Clearly identify as to related equipment.
	6. Final Operating and Maintenance Instructions:  The Contractor shall submit 3 notebooks containing all manufacturer’s cut sheets and O &M procedures prior to final acceptance.  See Specification Section 01010 for additional provisions.


	3.8 closeout documents
	A. Testing and startup forms
	B. Training documents
	C. Evidence of payment and release of liens and stop payment notices

	3.9 POST-CONSTRUCTION INSPECTION
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	PART 1 GENERAL
	1.1 SCOPE

	PART 2 PRODUCTS
	2.1 GENERAL

	PART 3 EXECUTION
	3.1 GENERAL
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	PART 1  GENERAL
	1.1 DESCRIPTION
	1.2 ADDITIONAL INFORMATION

	PART 2 PRODUCTS
	PART 3 EXECUTION

	02100 Demolition Clearing Grubbing and Stripping_rebid
	PART 1 GENERAL
	1.1 DESCRIPTION
	1.2 RELATED WORK SPECIFIED ELSEWHERE
	A. Appendix A - Water Treatment Plant Demolition Photos

	1.3 OWNERSHIP OF MATERIAL AND EQUIPMENT
	1.4 CLEARING
	1.5 GRUBBING
	1.6 STRIPPING

	PART 2 MATERIALS
	2.1 EQUIPMENT AND MATERIALS FOR DEMOLITION
	A. In addition to the contract demolition drawings, Appendix A of the contract documents has demolition photos that indicate equipment and items that are to be demotion as part of the project.
	B. Only equipment and materials submitted and approved shall be used for demolition.
	C. Fires shall not be used for disposal of demolished items or refuse.
	D. Drop hammers, impact hammers, or other types of impact devices shall not be used under circumstances that may cause or allow damage to existing underground utilities.


	PART 3 EXECUTION
	3.1 SALVAGE OF EXISTING FACILITIES
	A. Existing materials and equipment removed by Contractor under the provisions of the Contract, and not reused in the work or retained by the Owner, shall become Contractor’s property and shall be removed from the site of the work upon completion of the wo�
	B. Contractor shall carefully remove, in a manner to prevent damage, any and all materials and equipment specifically designated in the Contract Documents to be removed and salvaged, removed and reinstalled, or to remain the property of Owner.  Contractor �
	C. Salvaged items not designated for reuse in the work, but identified as items to be retained as Owner’s property, shall be delivered to Owner by Contractor in good condition at a location within the project site designated by the Engineer.
	D. Any items damaged during the removal, storage, or handling as a result of carelessness, negligence, or improper procedures shall be replaced by Contractor with corresponding items of equal or greater value.
	E. Contractor may at its option furnish and install new items in lieu of those indicated to be salvaged or reused, in which case the original items shall become the property of Contractor and shall be removed from the site after completion of the work.
	F. Existing materials and equipment removed by Contractor shall not be reused in the work, except where otherwise called for in the Contract Documents.

	3.2 ENVIRONMENTAL CONTROLS
	A. Contractor shall minimize the generation of dust and other airborne particles.  If required by Laws and Regulations, temporary enclosures and other suitable measures shall be used to prevent the spread of dust, dirt, airborne particles, and debris.
	B. Noise generated by the demolition activities shall be limited to levels allowed by Laws and Regulations.  Demolition equipment shall have noise suppression devices.
	C. Water shall not be used in a manner that creates dangerous or objectionable conditions such as flooding, erosion, overspray, or sedimentation in nearby ditches or streams.  Stormwater shall be contained and managed as required by Laws and Regulations.
	D. If underground fuel storage tanks, asbestos, PCBs, contaminated soils, or any other hazardous materials are encountered, the affected demolition work shall be stopped and Engineer and Owner notified promptly.
	E. Promptly remove equipment and materials not designated for reuse or salvage and all waste and debris resulting from demolition operations.  Dispose of removed equipment, materials, waste, and debris in a manner that conforms to applicable Laws and Regul�

	3.3 EXAMINATION OF SITE
	A. Prior to demolition, Contractor shall make an inspection with Engineer to determine the baseline condition of existing structures and other facilities adjacent to the items designated for demolition.  Engineer will make a written report of the condition�
	B. Contractor shall mark or tag existing equipment to be salvaged or to remain in place as the property of Owner.  Engineer will determine and mark the locations of the limits of removal for connecting piping, electrical facilities, and other related facil�

	3.4 PROTECTION OF PROPERTY
	A. Contractor shall provide safe access to adjacent properties, facilities, and buildings at all times.  Roadways, sidewalks, and passageways shall not be obstructed.
	B. Demolition shall be performed using procedures that prevent damage to adjacent property.  Contractor shall promptly repair damage to Owner’s property and property owned by others.
	C. Contractor shall be responsible for integrity of adjacent structures and facilities, and shall be liable for any damage due to movement or settlement.  Suitable shoring for support of adjacent structures shall be installed and maintained.
	D. If adjacent structures or facilities appear to be in danger by demolition operations, Contractor shall take additional steps to prevent damage.
	E. Contractor shall erect and maintain enclosures, barriers, warning lights, and other required protective devices.

	3.5 UTILITY SERVICES
	A. Contractor shall comply with the operating rules and regulations of utility companies that have jurisdiction over utilities affected by the demolition operations.
	B. Notify and coordinate with the utility companies and adjacent building occupants when temporary interruptions of utility services are required.

	3.6 BACKFILL OF STRUCTURES AND EXCAVATIONS
	A. Backfill of excavations and structures shall be in accordance with Section 02200 -Earthwork.
	B. Materials from the demolition work shall not be used for backfill unless approved by Engineer.

	3.7 DEMOLITION OF STRUCTURES
	A. Structures shall be demolished to the lines and grades indicated.
	B. Structures shall be demolished beginning at the top of the structure and proceeding to the ground.  Concrete and masonry shall be removed in small sections.
	C. Hoists, derricks, cranes, other suitable devices shall be used to carefully remove structural members.
	D. Temporary coverings shall be provided for openings in roofs or walls to prevent water damage to portions of structures that are to remain in place.
	E. Perform the following work where new construction must be installed against existing concrete or masonry.
	1. Make an initial cut using a concrete saw, but do not cut the underlying reinforcement steel.
	2. After removal of the concrete or masonry, cut the exposed reinforcing steel, leaving lengths of reinforcement for use as dowels or splices as required for connection to the new work.
	a. Where a portion of existing concrete or masonry will remain in place without connection to new work, cut the existing material completely through its section with a concrete saw, unless indicated otherwise.
	b. Demolish structures to a minimum of 3’ below the adjacent finished grade, unless otherwise indicated.  Remove all existing concrete footings and foundations.  Backfill the remaining structure and demolition excavations to the level of the adjacent finis�



	3.8 DEMOLITION OF MECHANICAL FACILITIES
	A. Mechanical demolition consists of dismantling and removal of existing piping, pumps, motors, water tanks, equipment, and other mechanical items.  It includes cutting, capping, and plugging as required to preserve the operation of existing facilities to �
	B. Existing process, water, chemical, gas, fuel oil, and other piping not required for the new facility shall be removed.
	1. Piping shall be removed to the limits shown, or to a point where it will not interfere with the new facilities.  Piping not indicated to be removed, or which does not interfere with the new construction, shall be removed to the nearest solid support, ca�
	2. Chemical and fuel piping and tanks shall be emptied of contents and cleaned before removal.  Fuels, chemicals, and other contents from the demolition work shall be removed and disposed of at a location that is in compliance with Laws and Regulations.  C�
	3. Where piping passes through existing walls, the piping shall be cut and capped on each side of the wall.
	4. Pipe and tank capping materials shall be suitable for the types of pipe and tank to be capped.
	5. Where underground piping associated with mechanical facilities is to be altered or removed, cap the remaining piping that is to be abandoned.  Abandoned underground piping may be left in place unless it interferes with new work or is shown to be removed�

	C. Where existing piping is to be cut and capped, but a portion will remain in service, Contractor shall do the following.
	1. Capping and plugging materials and installation work shall be in accordance with the applicable building codes, standards, and specifications that govern the remaining piping.
	2. Remaining piping shall be pressure tested and disinfected before being returned to service in accordance with the applicable building codes, and as approved by Engineer.


	3.9 DEMOLITION OF ELECTRICAL FACILITIES
	A. Demolition of electrical facilities shall be in accordance with applicable codes and standards for electrical construction.
	B. Electrical removals consist of disconnecting and removing existing switchgear, distribution switchboards, control panels, bus ducts, conduits and wires, panelboards, lighting fixtures, and associated electrical equipment.
	C. Where existing electrical facilities are to be removed, but a portion will remain in service, Contractor will do the following.
	1. Remove the facilities as required, and provide terminations consisting of new conduit caps, junction boxes, and panel modifications required to maintain the remaining facilities in service and maintain the integrity of the grounding systems.
	2. Remove wiring in underground duct systems.  Verify the functions of wiring before disconnecting and removing and cap ducts that will not be continued in service.
	3. Work required for facilities that remain in service shall be in accordance with applicable codes and standards for electrical construction and the specifications.


	3.10 DEMOLITION OF PIPELINES AND YARD PIPING
	A. Piping shall be removed to the limits shown, or to a point where it will not interfere with the new facilities.  Where limits are not shown, piping, including the water well, shall be removed to a point that is at least 5’ outside of the limits of new c�
	B. Normally, piping shall be removed to the first joint outside of the limits required.  Where sections of pipe exceed 16’ in length the piping may be cut using saws, cutting torches, or other approved methods to provide clean, unbroken, end points.
	C. Where underground piping is to be removed, plug the remaining piping that is to be abandoned.  Abandoned underground piping may be left in place unless it interferes with new work or is shown to be removed.  Piping less than 15” in size shall be plugged�
	D. Where water valves are designated to be demolished or abandoned, the work shall be completed in accordance with the details shown on the Plans.  Unless shown otherwise, valves shall be closed, the valve boxes removed, and the downstream portion of the p�
	E. Where existing piping is to be demolished, but a portion will remain in service, Contractor shall do the following.
	1. Capping and plugging materials and installation work shall be in accordance with the specifications.  If the pipe materials are not in the specifications, the applicable building codes, standards, and specifications that govern the remaining piping shal�
	2. Remaining piping shall be pressure tested and disinfected before being returned to service in accordance with the applicable building codes, and as approved by Engineer.

	F. Plugs for abandoned piping shall consist of solid concrete plugs installed for a length of at least 24 inches.  As an alternative, Contractor may install approved plugs or caps that are of the same material as the pipe.

	3.11 CLEARING AND GRUBBING
	A. Area to be Cleared & Grubbed:
	1. The Contractor shall restrict clearing and grubbing to the areas designated for new construction or adjustment of grades on the plans.  Surrounding trees shall be protected from damage.
	2. Where limbs or roots of trees designated to remain extend into work areas, the limbs or roots shall be trimmed in accordance with the provisions of this section.

	B. Felling of Trees:
	1. Use all necessary care to protect the roots and branches of trees designated to remain, and to prevent damage to persons and properties.
	2. Immediately after felling a tree, remove the branches, cut trunk and limbs as necessary for removal, and clear the debris.

	C. Trimming of Trees:
	1. In company with a (paid for by the contractor), ascertain the limbs and roots which are to be trimmed and clearly mark them to designate the approved point of cutting.
	2. Cut evenly, using proper tools and skilled workmen to achieve neat severance with the least possible damage to the tree.
	3. Promptly coat the cut area with the approved pruning paint in strict accordance with the manufacturer's recommendations.
	4. In the case of root cuts, apply wet burlap or other protection approved by  a certified Arborist (paid for by the contractor), as required, to prevent drying out.

	D. Grubbing:
	1. Remove all surface rocks and all stumps, roots, and vegetation within the limits of construction.  Roots shall be removed to at least 2.5 feet below proposed finish grade.


	3.12 DISPOSAL OF STRIPPINGS


	02140 Dewatering_rebid
	PART 1 GENERAL
	1.1 SCOPE
	1.2 RELATED WORK SPECIFIED ELSEWHERE
	A. Section 01300 - Submittals
	B. Section 02010 - Subsurface Conditions
	C. Section 02200 - Earthwork

	1.3 SUBMITTALS
	A. In accordance with Section 01300.
	B. Two weeks prior to installation of dewatering facilities and commencement of excavation, submit:
	1. A dewatering plan prepared and stamped by a Registered Engineer in the State where the project is located and submitted to the Engineer for approval.
	2. Drawings and descriptions indicating numbers, locations, arrangements, depths, capacities, and construction details, as applicable, of all dewatering system equipment and components, including standby equipment and components.
	3. Methods of disposal of pumped water.
	4. Methods of diverting precipitation and surface water away from excavations.
	5. Method for collecting and removing precipitation within excavations as necessary.
	6. Copies of executed permits necessary to perform work.
	7. Pre-construction surveys, as specified in Part 1.5.
	8. Procedures for detecting movement, as specified in Part 3.4.


	1.4 PERMITS
	A. The Contractor shall obtain and comply with all required permits for the dewatering system and operation, disposal of water, and pay all associated fees.
	B. The Contractor shall be responsible for obtaining coverage under the NDEP Construction Stormwater Permit, if appropriate, for any dewatering activity, including removal and discharge of groundwater, accumulated rainwater and removal of water from coffer�

	1.5 PRE-CONSTRUCTION SURVEYS
	The Contractor shall submit to the Engineer, for review and approval, pre-construction surveys for existing structures and facilities located above or adjacent to the new construction excavation dewatering work.  The potential area of impact is consid...


	PART 2 MATERIALS
	2.1 FACILITIES AND EQUIPMENT

	PART 3 EXECUTION
	3.1 GENERAL REQUIREMENTS
	A. The Contractor shall have on hand, at all times, sufficient pumping equipment and machinery in good working condition and shall have available, at all times, competent workmen for the operation of the pumping equipment.  Adequate standby equipment shall�
	B. Dewatering shall commence at an appropriate time prior to commencing excavation, and shall be continuous until facilities and structures are completed, backfilled, and, as appropriate, filled with water to prevent damage from hydrostatic uplift and/or f�
	C. Excavations extending below site groundwater levels or encountering perched groundwater within permeable soil layers shall be dewatered.  Dewatering of narrow trench excavations that penetrate less than a few feet below the groundwater level and do not �
	D. Dewatering shall at all times be conducted in such a manner as to preserve the undisturbed bearing capacity of the subgrade soils at proposed bottom of excavation and protect temporary excavation slope stability during construction.  If foundation soils�
	E. Due to the potential for ground settlement attributable to temporary dewatering, the contractor shall survey all existing structures in the vicinity of the proposed dewatering operation, prior to the commencement of the dewatering operation.  The contra�

	3.2 DISPOSAL OF WATER
	A. The Contractor shall be responsible to design and control the dewatering operations such that disposal of water does not cause erosion or other damage and such that water to be disposed of is free from silt and other objectionable materials.  Settling b�
	B. The Contractor shall utilize applicable construction activity Best Management Practices (BMP) for the project.  Refer to "Truckee Meadows Construction Site, Best Management Practices Handbook, June 2008 or latest edition.  Groundwater discharges are inc�

	3.3 TERMINATION OF DEWATERING
	3.4 DETECTION OF MOVEMENT
	A. For each existing infrastructure that are within the area of impact, defined above, install settlement markers capable of 0.005-foot accuracy.
	B. Take and record readings not less than once per day during dewatering work, until the permanent structure is compete to the ground level.
	C. If any movement is detected- stop work immediately, notify Engineer, and take immediate remedial action of infrastructure movement.
	D. Upon completion of dewatering work, take weekly readings of measurement points for a period of 4-weeks, or longer if movement persists, and report the results to the Engineer.
	E. The detection of movement shall be performed by a qualified licensed civil engineer or land surveyor.

	3.5 RESTORATION


	02200 Earthwork_rebid
	02210 Site Grading_rebid
	PART 1 GENERAL
	1.1 DESCRIPTION
	A. The work of this Section consists of excavation, fill placement, and removal and disposal of excess and unsuitable material all as required to establish site grades as shown on the plans.  Excavation includes excavation and grading for roadways, areas a
	B. Imported fill shall meet the requirements of engineered fill as specified in Section 02200 – Earthwork.

	1.2 QUALITY ASSURANCE
	1.3 PROJECT CONDITIONS
	1.4 RELATED WORK IN OTHER SECTIONS
	A. Section 02200:  Earthwork

	1.5 RELATIVE COMPACTION TEST

	PART 2 MATERIALS
	2.1 GENERAL
	A. All fill material shall be subject to approval by the Engineer.
	B. Material shall be free from detrimental quantities of organic materials and free of all debris, muck, and other unsuitable materials.  Frozen material will not be permitted as fill.
	C. Imported Fill Material shall meet the requirements of “Engineered Fill” as specified in Section 02200 - Earthwork.

	2.2 EROSION CONTROL
	2.3 RIP RAP

	PART 3 EXECUTION
	3.1 GENERAL
	A. Before commencing any earthwork operations:
	1. Verify existing grades and conditions are as indicated on the drawings prior to commencing.
	2. Should indicated conditions conflict with actual conditions and contours, notify the Engineer immediately.


	3.2 GROUND SURFACE PREPARATION
	3.3 PLACEMENT OF FILL
	3.4 DENSITY REQUIREMENTS
	3.5 DITCHES
	3.6 SLOPE FINISHING
	3.7 DISPOSAL OF EXCESS MATERIAL
	3.8 DISPOSAL OF UNSUITABLE MATERIAL


	02229 Utility Line Marking_rebid
	PART 1 GENERAL
	1.1 DESCRIPTION
	1.2 SUBMITTALS
	A. Submit manufacturer’s data In accordance with Section 01300.
	B. Submit samples: submit 24-inch strips of tape for each type of tape used.
	C. Submit certification that the materials used in the tape fabrication meet the requirements of this section.


	PART 2 MATERIALS
	2.1 MARKING TAPE
	A. Detectable:  Capable of being inductively detected electronically.
	B. Construction:  Metallic foil laminated between two layers of plastic film not less than 2 inches wide.  The adhesive shall be colored and be compatible with the foil and film.
	C. Film:  Inert plastic.  Each film layer shall be not less than 0.0005 inch thick (1/2 mil).
	D. Foil:  Not less than 0.001 inch thick (1 mil).
	E. Imprint: 3/4-inch or larger bold black letters.
	F. Legend: The buried utility line tape shall be identified with imprint such as "CAUTION: WATER LINE BELOW" or “CAUTION STORM DRAIN BELOW” and the identification repeated on approximately 24-inch intervals.  The imprint marking shall be consistent with th
	G. Detectable marking and warning tape shall be as manufactured by Lineguard, Inc., Paul Potter Associates, all of Wheaton, Illinois; Griffolyn Company, Inc., Houston, Texas, or equal.


	PART 3 EXECUTION
	3.1 MARKING TAPE
	A. Install tape in backfill directly over each buried utility line, directly above the pipe zone, unless otherwise noted on the drawings.
	B. Where utilities are buried in a common trench, identify each line by a separate warning tape.  Bury tapes side by side directly over the applicable line.



	02271 Riprap_rebid
	PART 1  GENERAL
	1.1 DESCRIPTION
	1.2 RELATED WORK SPECIFIED ELSEWHERE
	A. Section 02200:  Earthwork

	1.3 SUBMITTALS
	A. Submit shop drawings in accordance with the General Conditions.
	B. Submit letter identifying source of stone.
	1. Submit analysis from an independent laboratory showing specific gravity, absorption, and durability of stone.



	PART 2 MATERIALS
	2.1 STONE
	A. Stone for riprap shall be hard, durable, angular in shape; resistant to weathering and to water action; free from overburden, spoil, shale and organic material; and shall meet the gradation requirements specified.  The largest dimension of a single ripr
	B. Control of gradation will be by visual inspection.  If directed by the Engineer, provide two (2) samples of rock of at least five (5) tons each, meeting the gradation specified.  Provide one sample at the construction site, which may become part of the �
	C. Unless noted otherwise on the plans, riprap placement depths shall be as follows:  Class 150 riprap shall be placed to a depth of 18 inches.  Class 150 riprap bedding shall be placed to a depth of 6 inches.  Class 300 riprap shall be placed to a depth o�

	2.2 RIPRAP BEDDING
	2.3 FILTER FABRIC

	PART 3 EXECUTION
	3.1 INSTALLATION
	A. Riprap shall be installed in accordance with Nevada Department of Transportation placement methods, unless otherwise noted or approved.
	B. Prior to placing rip-rap, erosion control fabric shall be placed against native ground and anchored per manufacturer’s recommendations for the application.
	C. Unless otherwise indicated, minimum thickness of rip rap shall be 18 inches.



	02445 Chain Link Fence_rebid
	PART 1 SCOPE
	1.1 DESCRIPTION OF WORK.
	1.2 RELATED WORK SPECIFIED ELSEWHERE
	1.3 QUALITY ASSURANCE
	A. Reference Test Standards and Specifications

	1.4 SUBMITTALS

	PART 2 MATERIALS
	2.1 PORTLAND CEMENT CONCRETE.
	2.2 CHAIN LINK FABRIC.
	A. Gauge:  The base metal of the fabric shall be a good commercial quality of steel wire, #11 gauge.  The breaking strength of the wire shall be as shown in Table I of ASTM A-392, tested in accordance with ASTM A-370.
	B. Zinc Coating:  The zinc coating of the fabric shall be by the hot-dipped process in accordance with ASTM A-392, Class 1.  The weight of the zinc coating shall not be less than 1.2 ounce per square foot of actual surface covered as tested in accordance w�
	C. Vinyl Clad Fabric - Vinyl clad chain link fabric shall conform to AASHTO M-181, Type IV, Class A.  Vinyl clad chain link fabric shall have a fused and bonded PVC vinyl coating of 7 to 12 Mils (0.07” to 0.012”) as per ASTM-F668 Class 2B.  The color shall�
	D. Height:  Height of fabric shall be 6'0" measured from ends of twists or knuckles.  Tolerances of the nominal height shall not exceed one inch.
	E. Mesh Size:  The mesh size shall be two inches measured between the wires forming parallel sides of the mesh measured in either direction.  Tolerances of the size of the mesh shall not exceed one-eighth of an inch.
	F. Selvages:  The fabric's top and bottom selvages shall be twisted and barbed.

	2.3 POST, RAILS, AND BRACES.
	Posts, rails, and braces shall be of the following minimum dimensions and weights:  Posts, rails and braces to match the existing fabric, or galvanized coating.
	A. Lengths of Posts:  Line, corner, and pull posts shall be 11' long.  Gate and end posts shall be 13' and 11’ long, respectively.
	B. Zinc Coating:  Posts, rails, braces, and all related framework and fittings, shall be galvanized coated with hot-dipped zinc in accordance with ASTM A-53 or ASTM A-525 as specified for the particular product.
	C. Post Braces:  Post braces shall be provided for each gate, corner, pull, or end post for use with fabric six feet or more in height.  Post braces shall consist of a round steel pipe extending to each adjacent line post at approximately mid-height of the�
	D. Post Caps and Barbed Wire Supporting Arms:  Post caps or combination tops with barbed wire supporting arms shall conform to ASTM F-626.  For fences with a top rail, the barbed wire supporting arms shall have a base apron to allow through-passage of the �
	E. Top Rails:  Top rails will not be required on this project.  All fence, except for gates, shall be provided with top tension wire only.
	F. Bottom Tension Wire.  Bottom tension wire shall be 7 gauge (0.180) inch diameter), galvanized steel, with vinyl coating.  Wire ties shall be provided for attaching fabric to tension wire at intervals not exceeding 24 inches.
	G. Privacy Slats: Plastic fencing slats manufactured from 97 percent recycled plastic containing 90 percent minimum post-consumer recycled plastic.

	2.4 TENSION BARS
	2.5 BRACE BANDS OR TENSION BANDS
	2.6 WIRE TIES AND C-RINGS
	2.7 GATES
	A. Gate Frames:  Gate frames shall be constructed of 2” round pipe 1.9 inch O.D. at 2.72 lbs./ft. as specified for posts, rails, and braces.  Gate frames shall be welded and all welds shall be painted with a zinc-based paint.  Gate leaves shall have vertic�
	B. Gate Fabric:  Gate fabric shall be the same as fence fabric and secured to the gate frame at intervals not to exceed 15 inches, by means of tension bars, tension bands, and wire ties.
	C. Gate Hinges:  Gate hinges shall be of adequate strength for the gate, with large bearing surfaces for clamping in position.  The hinges shall not twist or turn under the action of the gate.  The gate shall be capable of being opened and closed easily by�
	D. Single Gate Latches:  Single gate latches shall be "U" or fork type with a latch for a padlock.
	E. Double Gate Latches:  Double gate latches shall be "U" or fork type with a center drop rod or plunger bar of length equal to the full gate height, arranged to engage the gate stop.  A center locking device shall be provided with a latch for a padlock so�
	F. Gate Stops:  Stop shall be located at the center of gates and shall be suitable for setting in concrete flush with adjacent ground surface.  Stops shall be provided with anchors for center drop rods or plungers.
	G. Gate Keepers:  Keepers shall be provided for each gate over five feet in width.  Gate keepers shall consist of a mechanical device for securing the free end of the gate when in an open position.

	2.8 BARBED WIRE

	PART 3 EXECUTION
	3.1 CHAIN LINK FENCE AND GATE.


	02650 Traffic Control_rebid
	PART 1 GENERAL
	1.1 DESCRIPTION OF WORK
	1.2 QUALITY ASSURANCE
	A. State of Nevada, Department of Transportation, Standard Plans, latest edition.
	B. Manual on Uniform Traffic Control Devices, latest edition.(MUTCD)

	1.3 SUBMITTALS
	A. Traffic Control Plan:  Conform to traffic control plans contained in the Plans, if present, or in accordance with the Standard Specifications for Public Works Construction.  If alternate traffic control is requested by the Contractor, the Contractor mus
	B. Schedule:  Provide complete traffic control plan schedule showing dates and times for traffic control changes that will be performed in conjunction with the work schedule.
	C. Responsible Employees:  Provide name(s) of an after-hours phone number(s) for the employee(s) responsible for implementation and maintenance of the traffic control plan to the owner and local law enforcement agency.  The employee(s) shall be available a
	D. Emergency Service Notification:  Provide a copy of Emergency Service Notification Form.  Include date and person or persons to be notified.


	PART 2 MATERIALS
	2.1 GENERAL
	2.2 SIGN POSTS
	2.3 SIGNS, BARRICADES, CHANNELIZING DEVICES AND LIGHTING DEVICES
	2.4 FLAGMEN
	2.5 PILOT VEHICLES
	2.6 DETOUR

	PART 3 EXECUTION
	3.1 GENERAL
	A. Provide adequate protection of all vehicular and pedestrian traffic and workmen through any and all portions of the construction zone where the construction operations interfere with, obstruct or create a hazard to the normal movement of traffic.
	B. Where possible, two (2) lanes of traffic shall remain open at all times unless otherwise indicated.
	C. During emergency situations, the Owner may provide traffic control.  The cost of any traffic control provided by the Owner shall be borne by the Contractor.
	D. In the event that any employees of the Owner are required to correct, repair, or modify any in-place traffic control provided by the Contractor, it shall be the responsibility of the Contractor to reimburse the Owner for any incurred costs.

	3.2 PUBLIC NOTIFICATION
	3.3 TRAFFIC CONTROL DEVICES
	3.4 FLAGMEN
	3.5 STOPPING TRAFFIC
	3.6 ADJUSTMENT TO THE TRAFFIC CONTROL PLAN


	02740 Paving_Orange Book_rebid
	PART 1 GENERAL
	1.1 Description

	PART 2 MATERIALS
	2.1 BITUMINOUS PLANTMIX
	A. The Bituminous Plantmix shall be Type 3 PG64-28NV, 50 blow with Design Air Voids of 3% for all areas designated by the project drawings as bituminous pavement or asphalt concrete.
	B. The Contractor shall submit in writing for approval a job mix formula conforming to the requirements of Subsection 320.02 – “Composition of Mixtures” of the Standard Specifications. Aggregate conforming to the requirements of Subsection 200.02.03 – “Pla
	C. Asphalt binders shall conform to the requirements of Section 201 - “Bituminous Material” of the Standard Specifications with the following exception:
	D. Tables 201.02-III and 201.02-IV “Specifications for Polymerized Performance Graded Asphalt Cement” of the Standard Specifications, are herewith amended as follows:

	2.2 COMPOSITION OF MIXTURES
	A. Amend the gradation and asphalt cement content table as follows:
	B. Delete the third paragraph of Subsection 337.04.01 – “Composition of Mixtures” of the Standard Specifications and replace as follows:


	PART 3 INSTALLATION
	3.1 PAVING
	A. Spreading and Finishing.
	1. 320.03.03.01 Automatic Controls.   Pavers placing the final lift of the plantmix bituminous pavement for any uniform roadway section shall be equipped with an automatic control system capable of operating in conjunction with either a ski type device of �
	2. Add to the introductory paragraph of Subsection 320.05.   “Spreading and Finishing” of the Standard Specifications as follows:
	3. Add to the fourth paragraph of Subsection 320.05.   “Spreading and Finishing” of the Standard Specifications as follows:
	4. Add the following paragraphs after the second paragraph in Subsection 320.05.02 - “Joints”:

	B. Acceptance.
	1. Delete the introductory paragraph and replace as follows:
	2. Delete the second paragraph of Subsection 320.06.01 - “Surface Tolerances” of the Standard Specifications and replace as follows:
	3. Add the following subsection:
	1) When measured longitudinally (profile), the straight edge shall be laid on the finished surface and parallel with the centerline of the roadway.  For transverse (cross section) measurements, the straight edge shall be laid in a direction transverse to t�
	2) The longitudinally (profile) surface shall not vary more than 1/8 inch from the lower edge of the straightedge.  The transverse (cross section) slope of the finished surface shall be uniform to a degree such that no depressions greater than 1/4 inch are�

	4. Delete Subsection 320.06.03 - “Thickness” of the Standard Specifications and replace as follows:
	5. Add the following subsection:
	6. Add the following subsection:

	C. Mitigation
	1. Add an introductory paragraph and a second paragraph for Subsection 320.07 - “Mitigation of Unacceptable Asphalt Concrete Pavement” of the Standard Specifications as follows:
	2. Amend Subsection 320.07.01 - “Unacceptable Surface Tolerance” of the Standard Specifications as follows:
	3. Add the following subsection:
	4. Delete Subsections 320.07.02 - “Unacceptable Density” and Table 1 in Subsection 320.09 - “Basis of Payment” of the Standard Specifications and replace as follows:
	5. Add the following subsection:
	6. Add the following subsection:

	D. Special Paving Considerations
	E. Tack Coat
	F. Seal Coats (Fog Seal, Sand Seals and Chip Seals)

	3.2 PATCHING


	03300 Concrete_rebid
	PART 1 GENERAL
	1.1 DESCRIPTION
	1.2 SUBMITTALS:  In accordance with Section 01300.

	PART 2 MATERIALS
	2.1 CONCRETE
	A. General:  Materials shall conform to Standard Specifications for Public Works Construction - SSPWC, Latest Edition (Orange Book).
	B. Portland Cement:  Shall be Type II/V conforming with ASTM C150.
	C. Water:  Water for washing aggregates and for mixing and curing concrete shall be clean, free from oil, acid, alkalies, vegetable matter, or other deleterious substances. No salt or sea water or water containing excessive amount of sodium sulfate, magnes
	D. Coarse Aggregate:  The coarse aggregate shall conform to Orange Book requirements.
	E. Fine Aggregate:  Fine aggregate shall conform to Orange Book requirements.
	F. Fly Ash:  Fly ash shall conform to ASTM A-618, Class F or N, except that the loss on ignition shall be limited to 1%.
	G. Admixtures:
	1. A water reducing agent such as Pozzolith, WRDA, or equal shall be used in all concrete.  The admixture shall conform to ASTM C 494.  Proportioning and mixing shall be as recommended by the manufacturer.
	2. Admixtures causing accelerated setting of cement in concrete shall not be used.
	3. Air entraining admixtures with demonstrated compatibility with the concrete mix shall be used as required as a moderate addition to the water reducing agent to obtain the specified percent air in the resultant concrete.  The Contractor shall submit data�


	2.2 REINFORCING
	A. Reinforcing Steel Bars:  Deformed Bars, ASTM A 615, including Supplementary Requirement S1, Grade 60, free from rust, scale, oil, or frost. #3 bars may be Grade 40.
	B. Welded Wire Fabric:  Shall be of gauge and mesh size shown and shall meet the requirements of ASTM A 185 or ASTM A 497 for smooth wire fabric.  Wire fabric shall be free from rust, scale, oil, and frost.
	C. Reinforcement supported from formwork shall rest on Class 1 (plastic protected) bar supports, as specified in "Manual of Standard Practice" by the Concrete Reinforcing Steel Institute (CRSI), Chapter 3.
	D. Reinforcement supported from the ground shall rest on 3 inch high precast concrete blocks not less than 4 inches square, and having a compressive strength equal to the specified compressive strength of the concrete being placed.  The precast blocks shal�
	E. Details of concrete reinforcement not shown on drawings shall be in accordance with CRSI Manual of Standard Practice.

	2.3 PATCHING GROUT
	2.4 EXPANSION JOINT FILLERS
	2.5 NONSHRINK GROUT
	2.6 ADHESIVE ANCHORS
	2.7 STRUCTURAL ANCHORS
	A. Anchors called out on the Drawings as expansion anchors (EA), expansion bolt (EB), or wedge anchor (WA) shall be Type 303 stainless steel Red Head Multi-set or wedge anchors as manufactured by ITT Phillips Drill Division, U.S.E. Diamond, Inc., or equal.�
	B. Adhesive anchors may be substituted for structural anchors.

	2.8 CURING MATERIALS
	A. Sheet Materials:  ASTM C 171, 4 mil polyethylene film or waterproof paper.
	B. Spray Applied Membrane Forming Liquids:  Meet or exceed requirements of ASTM C 309, Type 1-D, Class B, except that the loss of water, when tested, shall be not more than 0.15 kilograms per square meter in 24 hours, nor more than 0.45 kilograms per squar�

	2.9 BONDING AGENT
	2.10 REINFORCING BAR COUPLERS

	PART 3 EXECUTION
	3.1 CONCRETE MIX COMPOSITION
	A. Concrete Composition:  Concrete shall consist of Portland cement, fine aggregate, coarse aggregate, an air entraining agent, and potable water.
	B. Submittal of Proposed Mix Design:
	1. The proposed mix design, with samples or rock aggregate and any admixtures to be used, shall be submitted for review at least 14 days prior to pouring concrete.
	2. The grading or proportioning of the fine and coarse aggregates in the mix shall be changed whenever necessary or desirable, in the opinion of the Engineer, to secure the required economy, workability, density, impermeability or strength, and no addition�

	C. Concrete Designations:  Concrete will be designated by Class (as designated below), cement factor in pounds per cubic yard, or by 28-day compressive strength.
	D. Concrete Class:
	1. Class A concrete shall contain a minimum of 564 pounds of Portland cement per cubic yard.
	2. Class B concrete shall contain a minimum of 470 pounds of Portland cement per cubic yard.
	3. Class C concrete shall contain a minimum of 376 pounds of Portland cement per cubic yard.

	E. Concrete Compressive Strength:
	1. Whenever the 28-day compressive strength shown on the plans is 3,500 pounds per square inch or greater, the concrete shall be considered to be designated by compressive strength.
	2. When the concrete is designated by compressive strength the mix proportions shall be determined and concrete shall be furnished which contains not less than 564 pounds and not more than 800 pounds of cement per cubic yard of concrete and which conforms �
	3. Batch proportions shall be adjusted as necessary to produce concrete having the specified cement factor.

	F. Fly Ash:
	G. Aggregate Sizing:
	1. Grading shall be as set forth in the Standard Specifications for Public Works Construction (Orange Book).
	2. Where the spacing of reinforcing bars is such as to result in minimum clearances, or in other locations where in the opinion of the Engineer difficulties may be experienced in pouring concrete with 1½" maximum size aggregate, concrete with 1" maximum si�


	3.2 MEASURING MATERIALS
	3.3 CONCRETE MIXING & DELIVERY
	A. All concrete shall be machine mixed at the site, or delivered to the site by transit mixers under conditions approved by the Engineer.
	B. No concrete shall be placed in the work after it has begun to set.  No concrete can be placed more than one hour after it has been mixed.
	C. If transit mix is used, the rate of delivery, haul time, mixing time and hopper capacity shall be such that all mixed concrete delivered shall be placed in the forms within one hour from the time of introduction of cement and water to the mixer.  All co�
	D. Ready-mixed concrete shall be batched, mixed, and transported in accordance with ASTM C 94 and Chapter 7 of ACI 301.  Plant equipment and facilities shall conform to the "Check List for Certification of Ready Mixed Concrete Production Facilities" of the�

	3.4 CONCRETE HANDLING & PLACEMENT
	A. Excavations and Formwork:
	1. Excavations shall be kept free from water while concrete is being placed, cured and finished therein.  Fresh concrete shall be protected at all times from running water.
	2. Before placing concrete, all form work shall be cleaned of dirt and construction debris, water-drained, reinforcement securely and properly fastened in its correct position, forms at construction joints re-tightened, all bucks, sleeves, hangers, pipes, �

	B. Concrete Placement:
	1. The working schedule and schedule of placement shall be as shown on the plans and worked out in conjunction with the Engineer.  The schedule shall be worked out prior to commencement of work, and shall be rigidly adhered to.
	2. Concrete shall be conveyed from the mixer to the place of final deposit as rapidly as practicable by methods which will prevent the separation or loss of the materials.  The concrete shall be deposited in the forms as nearly as practicable in its final �
	3. Concrete shall be placed and consolidated by methods that will not cause segregation of the aggregates and will result in a dense homogeneous concrete which is free of voids and rock pockets.  All concrete shall be used while fresh and before it has tak�
	4. Surfaces on which concrete is to be placed shall be thoroughly moistened with water immediately before placing concrete.
	5. Concrete shall not be deposited on frozen or ice-coated ground nor on ice-coated forms, reinforcing steel, embedded items or construction joints.
	6. Where a schedule for placing concrete is shown on the plans no deviation will be permitted therefrom unless approved in writing by the Engineer.
	7. Mixed concrete, after being deposited, shall be consolidated until all voids are filled and free mortar appears on the surface.  The concrete shall be placed as nearly as possible in its final position and the use of vibrators for extensive shifting of �
	8. In vertical sections, concrete shall be deposited continuously in horizontal layers of 24 inches maximum depth so as to maintain a horizontal plastic surface until the completion of the unit.  No concrete shall be deposited on concrete which has hardene�
	9. Concrete for horizontal members or sections shall not be placed until the concrete in the supporting vertical members or sections is no longer plastic and has been in place at least two hours.
	10. In all slabs, concrete shall be deposited in a continuous or monolithic operation to the full thickness of the slab.  Each batch shall be dumped against previously placed concrete and not away from it, and shall not be dumped in separate piles and then�
	11. The concrete in each integral part of the structure shall be placed continuously, and work will not be allowed to commence on any such part unless sufficiently inspected and approved material for the concrete is on hand, and forces and equipment are su�

	C. Concrete Vibrating:
	1. With the exception of concrete placed as pipe culvert headwalls and endwalls, slope paving and aprons, and concrete placed under water, all concrete shall be consolidated by means of high frequency internal vibrators within 15 minutes after it is deposi�
	2. All concrete shall be consolidated by vibration so that the concrete is thoroughly worked around the reinforcement, around embedded items, and into corners of forms, eliminating all air or stone pockets which may cause honeycombing, pitting, or planes o�
	3. The vibrator shall penetrate rapidly to the bottom of the layer, and at least 6 in. into the preceding layer if there is such.  At each insertion, the vibrator shall be held stationary for a time sufficient to consolidate the concrete but not cause segr�
	4. A spare vibrator in good working condition shall be kept on the job site during all concrete placing operations.  Where the concrete is to have an as-cast finish, a full surface of mortar shall be brought against the form by the vibration process, suppl�
	5. The use of external vibrators for consolidating concrete will be permitted when the concrete is inaccessible for adequate consolidation provided the forms are constructed sufficiently rigid to resist displacement or damage from external vibration.

	D. Cold Weather Concrete Work:  Cold-weather concrete work shall be performed in accordance with ACI 306R.  Concrete work may be carried on during cold weather, but only with the express permission of the Engineer after approval of a plan of operation. Pre�
	E. Hot Weather Concrete Work:  Hot-weather concrete work shall be performed in accordance with ACI 305.  During hot weather, proper attention shall be given to ingredients, production methods, handling, placing, protection, and curing to prevent concrete t�

	3.5 FORMWORK
	A. Arrange formwork construction to allow for proper sequencing and removal without damage.  Use orderly and symmetrical panel arrangement with minimum number of joints.  Before proceeding, secure approval of formwork and procedures.
	B. Forms:  Lumber, prefabricated wood panels, metal, or plastic-lined panels shall be sound and free from any defects that will mar or detract from the surface of the finished concrete.  Construct forms sufficiently tight to prevent loss of mortar. Design �
	C. Thoroughly remove all dirt, mortar, and foreign matter before each use.  Where the bottom of the form is inaccessible from within, provide access panels to permit thorough removal of extraneous material before placing concrete.
	D. Kerf wood forms inserted for architectural treatment to accommodate swelling without pressure on the concrete.
	E. Chamfer all exposed horizontal and vertical edges or other corners ¾-inch, both interior and exterior of structures.
	F. Earth trench forms for walls and footings below existing and final grades may be used, if approved after inspection of the trenches, provided the sides are clean, even, vertical, true, and provided the bottoms are level, clean, and without fill, and the�
	G. Where tolerances are not shown elsewhere, permissible deviations from established lines, grades, and dimensions are listed below:
	1. Variation from the Plumb:
	a. In the lines and surfaces of columns, piers, walls and in arises: in 10 feet, ¼-inch; in any story or 20 feet maximum, 3/8-inch; in 40 feet or more, ¾-inch.
	b. For exposed corners and other conspicuous lines:  in any bay or 20 feet maximum, ¼-inch; in 40 feet or more, ½-inch.

	2. Variation from the Level or from the Grades Shown:
	a. In floors, ceilings, and beam soffits: in 10 feet, ¼-inch; in any bay or 20 feet maximum, 3/8-inch; in 40 feet or more, ¾-inch; in floors to receive tile, maximum of 1/8" in 10 feet.
	b. For exposed lintels, sills, parapets, horizontal grooves and other conspicuous lines: in any bay or 20 feet maximum, ¼-inch; in 40 feet or more, ½-inch.

	3. Variation of the linear building lines from established position in plan and related position of columns, walls and partitions: In any bay or 20 feet maximum, ½-inch; in 40 feet or more, 1 inch.
	4. Variation in the sizes and locations of sleeves, floor openings and wall openings: ¼-inch.
	5. Variation in cross-sectional dimensions of columns, beams and piers, and in the thickness of slabs and walls: minus, ¼-inch; plus, 3/8-inch.
	6. Footings:
	a. Variation in dimensions in plan: minus, ½-inch; plus, 2-inch.
	b. Misplacement or eccentricity: 2 percent of the footing width in the direction of misplacement but not more than 2 inches.
	c. Misplacement or eccentricity of footings supporting masonry or concrete:  ½-inch.
	d. Reduction in thickness: minus 5 percent of specified thickness.

	7. Variation in Steps:
	a. In a flight of stairs:  rise, 1/8-inch; tread, ¼-inch.
	b. In consecutive steps:  rise, 1/16-inch; tread, 1/8-inch.

	8. Variation from established lines and grades in sidewalks, plazas, outdoor concrete slabs, curb and gutter sections:  in 10 feet, ¼-inch; in 1 foot, 1/8-inch.


	3.6 REINFORCEMENT
	A. Design:  The reinforcement design shown on drawings shows only the necessary information for detailing the reinforcement and preparing placing and bending details. Prior to starting concrete work, submitted detailed shop drawings shall be approved.
	B. Bending:  In accordance with CRSI Manual of Standard Practice, Chapter 7.
	C. Placement:  Place reinforcement accurately as shown. Adequately secure metal reinforcement in position by concrete or metal chairs and spacers, in accordance with CRSI Manual of Standard Practice, Chapter 8.  Provide the distance between the steel and t�
	D. Splices:  Locate splices of reinforcement as shown.  For any splices not shown, assume Class B splice.  See drawings for splice lengths.  Stagger splice in adjacent bars.  Lap adjacent sheets of wire mesh a minimum of 6 inches and securely wire.
	E. Inspection:  After reinforcement has been placed, it shall be inspected and approved before placing concrete.
	F. Conditions of Surfaces: At time concrete is placed, all metal reinforcement shall be free from rust, scale, frost, or other coatings that would destroy or reduce the bond.

	3.7 JOINTS AND EMBEDDED ITEMS
	A. Construction Joints:
	1. Obtain approval for joints not shown and locate them where they least impair the strength of the structure. Unless otherwise shown on the drawings, joints in walls and columns shall be at the underside of floors, slabs or beams, and at the top of footin	
	2. All horizontal construction joints in walls shall have a continuous wood screed strip at the outer face of joint to form a true line.  Screeds shall be removed and the reglet thoroughly cleaned out before pouring the next portion of wall.
	3. Continue all reinforcing steel and mesh across construction joints.
	4. Construction joints shall be made rough and all laitance removed from the surface by chipping the entire surface, sandblasting with coarse silica sand, or hosing the surface 4 to 6 hours after the pour with a fine spray, exposing solidly embedded clean 	

	B. Other Embedded Items:
	1. Prior to concreting, place all required sleeves, inserts, anchor bolts and embedded items.
	2. Give all trades whose work is related to the concrete ample notice and opportunity to introduce embedded items before concrete is placed.
	3. Position expansion joint material, waterstops, and embedded items accurately and support them against displacement.  Fill voids in sleeves, inserts, and anchor slots temporarily with readily removable material to prevent the entry of concrete.


	3.8 FORM REMOVAL
	3.9 REPAIRING AND PATCHING
	A. Clean, thoroughly dampen and patch all tie holes and all repairable defects immediately after form removal.
	B. All honeycombed and other defective concrete shall be removed to sound concrete with edges perpendicular to the surface.  Surface imperfections greater than 3/8 inch in any dimension shall be removed and the affected areas neatly patched. Dampen the are

	C. Make the patching mortar of the same material and approximately the same proportions as used for the concrete, omitting the coarse aggregate.  The resultant mortar shall consist of not more than 1 part cement to 2½ parts sand by damp loose volume.
	D. Do not use more mixing water than necessary for handling and placing.  Mix the patching mortar in advance and allow to stand with frequent manipulation with a trowel, without adding water, until it has reached the stiffest consistency that will permit p

	E. After surface water has evaporated from the area to be patched, brush the patching grout well into the surface. When the patching grout begins to lose the water sheen, apply the premixed patching mortar.  The mortar shall be thoroughly consolidated into

	F. Tie Holes: Clean thoroughly, dampen, then fill solid with patching mortar.  Mortar shall match color of concrete. Fill tie holes prior to finishing.

	3.10 FINISHES FOR FORMED SURFACES
	A. Rough Form Finish:  Leave surface with texture imparted by the forms on foundation walls below finished grade.  Repair rock pockets, holes, other imperfections or depressions.
	B. Waterproofed and Coated Surfaces: shall be finished in accordance with requirements and recommendations of waterproofing or coating manufacturer.

	3.11 SLAB FINISHING
	A. Screeding:  After concrete has been thoroughly consolidated, screed slabs to the desired elevation and contours by means of accurately placed edge forms and intermediate screed strips.
	B. Floated Finish:
	1. Place, consolidate, strike off, and level concrete, but do not work it further until ready for floating.  Begin floating when water sheen has disappeared and when the surface has stiffened sufficiently.
	2. During or after the first floating, check planeness of surface with a 10-foot straightedge applied at not less than two different angles, and then cut down all high spots and fill all low spots to achieve a true plane within ¼-inch in 10 feet.
	3. Refloat slab immediately to a uniform sandy texture.

	C. Trowelled Finish:  Float finish slab as described above, then steel trowel by machine or by hand.  Additional trowellings shall be done by hand after the surface has hardened sufficiently.  Final trowelling shall produce a ringing sound from the trowel �
	D. Non-slip Floor Finish:  Areas to have non-slip finish shall incorporate 25 pounds per 100 square feet of aluminum oxide grains into the surface.  Immediately before floating begins, sprinkle two-thirds of the abrasive evenly over the surface and float. �

	3.12 CURING AND PROTECTION
	A. General:  Beginning immediately after placement, protect concrete from drying, excessively hot and cold temperatures and mechanical injury.  Keep moisture loss to a minimum until cement has hydrated and concrete is hard.  Keep concrete constantly moist �
	B. Curing:
	1. Formed Surfaces:  Keep forms wet.  Cool metal forms exposed to the sun with water.  Forms shall remain in place for 7 days unless material specified for curing materials in Part 2 is applied.  If curing compound is used, apply in accordance with manufac�
	2. Slabs:  Immediately after finishing, apply one of the materials specified in article entitled Curing Materials, but use membrane forming liquid only with Engineer's approval.
	3. Duration of Curing: 7 days minimum.

	C. Protection:
	1. In cold weather, maintain the moisture conditions but also, by heating or covering, maintain the temperature of the concrete between 50 F and 70 F for entire curing period.
	2. In hot weather take immediate steps to protect newly finished concrete from drying effects of wind and sun, and maintain temperature of the air surrounding the concrete uniform within 5 F in any one hour or 50 F in any 24 hour period.
	3. During curing period, protect concrete from mechanical damage, loading, shock and vibration.


	3.13 CONSTRUCTION OF CONCRETE FILLETS, TOPPING, AND EQUIPMENT PADS
	A. Concrete fillets, topping and equipment pads shall be placed as soon as possible after completion of the curing period of the tank walls and structural floors. Contact surfaces shall be thoroughly cleaned to the degree recommended by the bonding agent m�
	B. Bonding agent shall be accurately and thoroughly mixed and applied at the manufacturer's recommended coverage rate.  Mix only the amount which can be used prior to expiration of the pot life.  Concrete shall be immediately placed over the fresh surface �
	C. Concrete fillets, topping, and equipment pads shall be accurately screeded to the slopes and elevations shown and steel trowel finished.  Cure concrete as specified for slabs above.  Set equipment anchor bolts in pad to accommodate equipment furnis...

	3.14 CONSTRUCTION LOADS ON STRUCTURAL SLABS:
	3.15 BACKFILL AGAINST STRUCTURES
	3.16 NONSHRINK GROUT
	3.17 ADHESIVE ANCHORS
	3.18 TESTING
	A. One set of concrete test cylinders shall be taken for every 50 cubic yards or fraction thereof of each concrete mix design placed each day.  The Engineer has the option to direct the required test specimens to be taken as he deems necessary to insure th
	B. Specimens shall be taken, cured, and tested for compressive strength in accordance with ASTM C31, ASTM C39, and ASTM C172, respectively.
	C. Standard age of compressive test shall be 28 days: however, 7 day tests may be used provided that the relation between the 7 day and 28 day strengths of the concrete is established by test for the materials and proportions used.
	D. Test reports shall be sent to the Engineer with copies to the Contractor.

	3.19 DAMAGED OR DEFECTIVE CONCRETE


	03480 Precast Vaults_rebid
	PART 1 GENERAL
	1.1 DESCRIPTION
	A. The work of this section consists of furnishing and installing precast concrete utility vaults with covers for flow meters, process equipment and other shown services, and also catch basins, all as shown on the drawings or specified herein.

	1.2 RELATED WORK
	A. Section 01300:  Submittals
	B. Section 09900: Painting

	1.3 SUBMITTALS
	A. In accordance with Section 01300, submit manufacturer’s literature and drawings showing complete layout, dimensions, design loadings, materials of construction, etc.
	B. For all precast items which are manufactured, the Contractor shall also submit a list of the design criteria used by the manufacturer.
	C. The Contractor shall submit test reports for all lifting inserts, showing allowable design loads on the inserts.
	D. Verification of compressive strength shall be submitted in accordance with Section 01300.  Such verification may be laboratory trial batch test results with a minimum of three test cylinders or a series of production compression tests with a minimum of 
	E. For vaults larger than 4’-6” in any dimension, drawings and calculations shall be signed by a civil engineer registered in the State where the project is located.

	1.4 QUALITY ASSURANCE

	PART 2 MATERIALS
	2.1 VAULT AND CATCH BASIN DESIGN
	A. Design Loads:  Design loads shall consist of live load, dead load, impact load, hydrostatic load, and other loads that may occur.  Live loads shall be for H-20 and/or H-20-S16-44, or as required, per A.A.S.H.T.O. Standard Specifications for Highway Brid�
	B. Forms:  All forms used in placing concrete shall be sufficiently designed and braced to maintain alignment under pressures of concrete placement.
	C. Concrete:
	1. Aggregates used in the concrete mix either coarse or fine, excluding light-weight aggregates, shall conform to specifications as outlined by ASTM C 33.-64.
	2. All light-weight aggregates, fine or coarse, shall conform to specifications as outlined by ASTM C 330-64T.
	3. Both types of aggregates shall be properly graded and free of any deleterious substances so as to produce a homogeneous concrete mix when blended with cement.

	D. Cement:  The cement shall be Type II low alkali Portland Cement and shall meet ASTM C 150 Type II standards.
	E. Compressive Strength:  Sufficient cement content shall be used per batch so as to produce a minimum strength of 4,000 psi at 28 days or other strength by design when required.
	F. Batching:  A central batching facility shall be used to assure accurate weighing and mixing of materials to obtain a suitable concrete mix.
	G. Placing:  Concrete shall be made by properly proportioned parts of sand, aggregate and cement with sufficient water to produce a concrete mix of uniform quality and slump. Handling from the mixer or the transport vehicle to the forms for deposit will be�
	H. Curing:  Concrete while still in the forms may be steam cured after an initial set has taken place.  Steam temperature shall not exceed 160(F, nor raised from normal ambient temperature at a rate exceeding 40(F per hour.  Steam curing shall be considere�
	I. Reinforcing Steel:  All reinforcing steel, including welded wire mesh, shall be of the size and in the location required for design loads.  All reinforcing shall be sufficiently tied to withstand any displacement during the pouring operation.  All bars �
	J. Preformed Joint Sealant:  The joint sealing compound shall be Quik-Seal, a preformed, cold applied, ready to use plastic joint sealing compound as supplied by Quikset Utility Vaults, Santa Ana, California; Ram-Nek by Henry Company; or approved equal.
	K. Water Proofing:  The exterior of all below grade vaults shall be water proofed.  External concrete water proofing shall be per IBC 1805.2 and be either HLM 5000 as manufactured by BASF, HE793 as manufactured by Henry Company or TMWA approved equal.

	2.2 UTILITY VAULTS
	A. Dimensions as shown on the drawings.  Open bottom or enclosed with drain or without, as shown or required for service intended.
	B. Access Hatch:
	1. Style: Door leaf shall be a minimum ¼ -inch aluminum diamond pattern plate. Aluminum shall be designed for H-20 traffic loading, unless otherwise noted in the schedule (300 PSF), as described herein.  Bolt down, drag off type, unless specified to be hin�
	2. Hinged spring assist vault cover:  Where called for in the schedule, vaults shall be provided with spring or torsion assisted two-piece aluminum covers.  unless specified otherwise, covers shall be designed for H-20 traffic loading and equipped with hea�
	3. Frame: ¼ -inch extended aluminum channel with bend down anchor tabs around perimeter. A continuous EPDM gasket shall be mechanically attached to the frame.  The hatch shall have the ability to self-drain to sump.
	4. Hardware :
	a. Hinges: Equipped with heavy forged aluminum hinges with 1/4-inch diameter stainless steel pins.
	b. Lock: Snap lock with removable handle mounted on door leaf.
	c. Grip Handle: Provide vinyl grip handle designed to release cover for closing.
	d. Operating Mechanism: Compression spring tubes designed for ease of operation and automatic hold-open arm with release handle.
	e. Provide 1 ½ -inch drainage coupling located in front right corner of channel frame where drainage is not allowed within structure as scheduled.
	f. Minimum access hatch size and style are shown on the drawings (nominal clear opening shown, provide additional length/width as necessary to form a complete frame).

	5. Finishes:
	a. Aluminum: Manufacturer’s standard mill finish.
	b. Aluminum in contact with dissimilar metals and concrete: Manufacturers standard bituminous coating.
	c. All hardware shall be 316 stainless steel.

	6. Manufacturers:
	a. H-20 Rated Cover shall be Bilco Model JD-AL-H-20, Halliday Products, Jensen MetalTech, or approved equal.
	b. 300 PSF Rated Covers shall be Bilco Model JD-AL or J-AL, Holliday Products, Jensen Metal Tech, or approved equal.


	C. Ladder Options:
	1. Internal Ladder
	a. The ladder rungs shall have a non-slip traction surface and internal stainless steel safety bar. The ladder shall meet or exceed OSHA General Industry Standards, Part 1910.27 for "Fixed Ladders". If the ladder depth is over 15’ (as shown on the drawings�

	2. Ladder Safety Post
	a. All floor and vault hatches shall be furnished with a safety post. The ladder safety post shall be pre-assembled from the manufacturer.
	b. Performance characteristics:
	1) Tubular post shall lock automatically when fully extended.
	2) Safety post shall have controlled upward and downward movement.
	3) Release lever shall disengage the post to allow it to be returned to its lowered position.
	4) Post shall have adjustable mounting brackets to fit ladder rung spacing up to 14” on center and clamp brackets to accommodate ladder rungs up to 1-3/4” in diameter.

	c. Post: Shall be manufactured of high strength square tubing. A pull up loop shall be provided at the upper end of the post to facilitate raising the post.
	d. Material of construction: Post shall be steel or aluminum.
	e. Balancing spring: A stainless steel spring balancing mechanism shall be provided to provide smooth, easy, controlled operation when raising and lowering the safety post.
	f. Hardware: All mounting hardware shall be Type 316 stainless steel.
	g. Finishes: Factory finish shall be black enamel steel, hot dip galvanized steel, or mill finish aluminum.


	D. Fall Protection
	1. Netting with hooks (only install where shown in table or on drawings):
	a. A safety net manufactured from high strength polyester netting that has been tested and certified to meet the current OSHA standard 1926.502 (c) (4) (i) drop test.
	b. All stainless steel 316 hardware, hooks and anchors.
	c. A permanently attached metal tag with the following information: net manufacturer’s name, identification of net material, date of manufacture, date of prototype test, name of testing agency, and serial number.
	d. Manufacturer shall provide a twenty-five year warranty against defects in material and workmanship.


	E. Spray Foam Insulation
	1. Spray foam insulation shall be polyurethane two components, medium density, and structural insulation system designed for commercial applications.
	2. The Contractor shall fully comply with all respiratory requirements when applying spray foam and keep all non-protected personnel and public away from the work area.
	3. Spray foam shall be stored and handled per the Manufacturer’s requirements.

	F. Vault Manufacturers:
	Brooks Products, Inc., Stockton, CA; Jensen Precast, Sparks, NV; Utility Vault Co.; or equal.
	G. Warranty

	2.3 CATCH BASINS
	A. Catch Basins shall be as shown on the contract drawings.  Catch Basin inlets shall have progressive webbed knock-outs to provide maximum flexibility, permitting pipe of any size to be neatly and quickly grouted at the job site.  All reinforcing steel sh�
	B. Catch Basin Grating:  Galvanized steel parkway grate, full H-20 traffic rating and bicycle safe.
	C. Manufacturers:  Brooks Corporation, Model CB-3636; Christy Concrete Products, Inc., Hayward, CA; Jensen Precast, Sparks, NV or equal.


	PART 3 EXECUTION
	3.1 INSTALLATION
	3.2 spray foam insulation
	A. Provide and install on all vaults.
	B. Application may require heated trailers, hotboxes, or heated tank storage to maintain temperatures needed per the Manufacturer’s guideline.

	3.3 PRECAST CONCRETE SECTIONS
	3.4 PRECAST CONCRETE STRUCTURES
	3.5 CONNECTIONS


	03700 Concrete Saw Cutting and Core Drilling_rebid
	PART 1 GENERAL
	1.1 DESCRIPTION
	A. The work of this section consists of saw-cutting and/or core-drilling new openings in existing concrete.

	1.2 RELATED WORK SPECIFIED ELSEWHERE
	A. Section 01300 - Submittals
	B. Section 03300 - Concrete

	1.3 QUALITY ASSURANCE
	A. Use adequate numbers of skilled workmen who are thoroughly trained and experienced in the necessary crafts and who are completely familiar with the specified requirements and the methods needed for proper performance of the work of this section.

	1.4 SUBMITTALS
	A. Comply with pertinent provisions of Section 01300.
	B. Submit drawings and commentary showing and describing the proposed cutting procedures and proposed equipment for each type of cut.


	PART 2 MATERIALS
	PART 3 EXECUTION
	3.1 SAFETY REGULATIONS
	A. Comply with all applicable safety regulations including the requirements of “The Construction Safety Orders” of the State of Nevada and OSHA.
	B. Provide equipment in good and safe working order, adequate to perform the work.
	C. Provide necessary scaffolding, lighting, access, debris removal equipment and devices, and appropriate safety measures.

	3.2 CONCRETE CUTTING
	A. Perform concrete cutting as shown on the drawings and as specified herein and in accordance with the approved submittals.
	B. Openings shall be cut to the dimensions shown on the drawings and shall not be over-cut.  In straight-cut openings, the face opposite the saw shall be chipped to achieve the opening dimension.

	3.3 PATCHING
	A. Where existing reinforcing bars are cut at new opening, burn back the reinforcing bars a minimum of 1-inch below adjacent concrete.
	B. Patch the resulting void at existing reinforcing bars and the surface of chipped opening surfaces with an approved epoxy grout in accordance with Section 03300: Concrete, to achieve a smooth, uniform surface.
	C. Paint the patch exposed surfaces with System K - Epoxy Paint per Section 09900.

	3.4 DISPOSAL
	A. Remove cut material and dispose off-site in a safe and orderly manner. Do not allow debris to accumulate on the site exposed to view.
	B. Inside structures, cuttings, chippings and patching grout droppings must be removed completely.  No debris shall be washed into the plant's sediment drain system.
	C. Upon completion of the work of this section, the surfaces of all structures shall be clean and free of cuttings, slurry and debris.



	05120 Structural Steel Framing_rebid
	PART 1 GENERAL
	1.1 SECTION REQUIREMENTS
	A. Submittals:  Product Data and Shop Drawings.
	B. Comply with AISC's "Specification for Structural Steel Buildings - Allowable Stress Design and Plastic Design," RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts," and AWS D1.1/D1.1M, "Structural Welding Code - Steel."


	PART 2 PRODUCTS
	2.1 STRUCTURAL STEEL
	A. W-Shapes:  ASTM A992/A992M.
	B. Channels, Angles-Shapes:  ASTM A36/A36M.
	C. Plate and Bar:  ASTM A36/A36M.
	D. Cold-Formed Hollow Structural Sections:  ASTM A500, Grade B, structural tubing.
	E. Steel Pipe:  ASTM A53, Type E or S, Grade B, standard weight (Schedule 40) unless otherwise indicated.

	2.2 ACCESSORIES
	A. High-Strength Bolts, Nuts, and Washers:  ASTM A325, Type 1, heavy hex steel structural bolts; ASTM A563 heavy hex carbon-steel nuts; and ASTM F436 hardened carbon-steel washers.
	B. Anchor Rods:  ASTM F1554, Grade 36.
	1. Nuts:  ASTM A563 heavy hex carbon steel.
	2. Plate Washers:  ASTM A36/A36M carbon steel.
	3. Washers:  ASTM F436 hardened carbon steel.

	C. Primer:  Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer.
	D. Grout:  ASTM C1107, nonmetallic, shrinkage resistant, factory packaged.

	2.3 FABRICATION
	A. Fabricate and assemble structural steel in shop to greatest extent possible.  Fabricate according to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and its "Specification for Structural Steel Buildings - Allowable Stress Design and P�
	B. Shop Priming:  Prepare surfaces according to SSPC-SP 2, "Hand Tool Cleaning" or SSPC-SP 3, "Power Tool Cleaning."  Shop prime steel to a dry film thickness of at least 1.5 mils.  Do not prime surfaces to be embedded in concrete or mortar or to be field �


	PART 3 EXECUTION
	3.1 ERECTION
	A. Set structural steel accurately in locations and to elevations indicated and according to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and its "Specification for Structural Steel Buildings - Allowable Stress Design and Plastic Desi�
	B. Base and Bearing Plates:  Clean bearing surfaces of bond-reducing materials, and roughen surfaces prior to setting plates.  Clean bottom surface of plates.
	1. Set base and bearing plates for structural members on wedges, shims, or setting nuts.
	2. Snug-tighten anchor rods after supported members have been positioned and plumbed.  Cut off protruding wedges or shims flush with edge of plate before packing with grout.
	3. Promptly pack grout solidly between bearing surfaces so no voids remain.  Neatly finish exposed surfaces; protect grout and allow it to cure.

	C. Align and adjust various members forming part of complete frame or structure before permanently fastening.  Before assembly, clean bearing surfaces and other surfaces that will be in permanent contact with members.  Perform necessary adjustments to comp�
	D. Do not use thermal cutting during erection unless approved by Architect.  Finish thermally cut sections within smoothness limits in AWS D1.1/D1.1M.
	E. High-Strength Bolts:  Install high-strength bolts according to RCSC's "Specification for Structural Joints Using ASTM A325 or A490 Bolts" for type of bolt and type of joint specified.
	1. Joint Type:  Pretensioned.

	F. Weld Connections:  Comply with AWS D1.1/D1.1M for welding procedure specifications, tolerances, appearance, and quality of welds and for methods used in correcting welding work.



	05500 Metal Fabrications_rebid
	PART 1 GENERAL
	1.1 DESCRIPTION
	A. The work of this section consists of providing miscellaneous metal work shown on the Drawings, as specified herein, and as needed for a complete and proper installation.

	1.2 RELATED SECTIONS
	A. Section 01300 - Submittals
	B. Section 05120 -Structural Steel
	C. Section 09900 - Painting

	1.3 GOVERNING COVER AND STANDARDS
	A. AA - The Aluminum Association “Specifications and Guidelines for Aluminum Structures”

	1.4 QUALITY ASSURANCE
	A. Use adequate numbers of skilled workmen who are thoroughly trained and experienced in the necessary crafts and who are completely familiar with the specified requirements and the methods needed for proper performance of the work of this section.
	B. Perform shop and/or field welding required in connection with the work of this section in strict accordance with pertinent recommendations of the American Welding Society.

	1.5 SUBMITTALS
	A. In accordance with Section 01300.
	B. Product data to be submitted:
	1. Materials list of items proposed to be provided under this Section;
	2. Manufacturer's specifications and other data needed to prove compliance with the specified requirements;
	3. Shop Drawings in sufficient detail to show fabrication, installation, anchorage, and interface of the work of this Section with the work of adjacent trades;
	4. Manufacturer's recommended installation procedures which, when approved by the Engineer, will become the basis for accepting or rejecting actual installation procedures used on the work.



	PART 2 MATERIALS
	2.1 MATERIALS
	A. In fabricating items which will be exposed to view, limit materials to those which are free from surface blemishes, pitting, rolled trade names, and roughness.
	B. Unless noted otherwise, comply with the following standards, as pertinent.
	1. Steel plates, shapes, and bars: ASTM A36.
	2. Steel plates to be bent or cold-formed: ASTM A283, grade C.
	3. Steel tubing (hot-formed, welded, or seamless): ASTM A501.
	4. Steel bars and bar-size shapes: ASTM A306, grade 65, or ASTM A36.
	5. Cold-finished steel bars: ASTM A108.
	6. Cold-rolled carbon steel sheets: ASTM A336.
	7. Galvanized carbon steel sheets: ASTM A526, with G90 zinc coating in accordance with ASTM A525.
	8. Stainless steel bars, plates, structural shapes, ASTM A276, Type 304.
	9. Stainless steel sheets: AISI type 302 or 304, 24 gauge, with Number 4 finish.
	10. Aluminum plates, shapes, and bars, 6061-T6 or 6063-T6 alloy, mill finish unless otherwise specified.
	11. Grey iron castings: ASTM A48, Class 40.
	12. Malleable iron castings: ASTM A47.
	13. Steel pipe: ASTM A120, schedule 40, black finish unless otherwise noted.
	14. Concrete inserts:
	a. Threaded or wedge type galvanized ferrous castings of malleable iron complying with ASTM A27.
	b. Provide required bolts, shims, and washers, hot-dip galvanized in accordance with ASTM A153.



	2.2 FABRICATION
	A. Except as otherwise shown on the Drawings or the approved Shop Drawings, use materials of size, thickness, and type in accordance with this Section.
	B. Fabricate with accurate angles and surfaces which are true to the required lines and levels, grinding exposed welds smooth and flush, forming exposed connections with hairline joints, and using concealed fasteners wherever possible.
	C. Prior to shop painting or priming, properly clean metal surfaces as required for the applied finish and for the proposed use of the item.
	D. On surfaces inaccessible after assembly or erection, apply two coats of the specified primer.  Change color of second coat to distinguish it from the first.
	E. Properly mark and match-mark materials for field assembly and for identification as to location for which intended.
	F. Fabricate for delivery sequence which will expedite erection and minimize field handling of materials.
	G. Where finishing is required, complete the assembly, including welding of units, before start of finishing operations.
	H. Provide finish surfaces of members exposed in the final structure free from markings, burrs, and other defects.

	2.3 CASTINGS
	A. All castings shall be sound and free from shrinkage crack, blow holes, and other defects.  All fins and burnt sand must be removed.  Excessive porosity and spongy surfaces will constitute causes for rejection.  The Engineer shall be final judge as to wh�
	B. No welding or patching of defects in castings will be permitted unless authorized by the Engineer.  Any such welding or patching done without the Engineer's consent shall be cause for rejection.
	C. All castings shall be true to form and dimensions shown on the Drawings. After inspection and prior to shipping, all machined surfaces shall be coated with a blue rust inhibitive lacquer, or other approved material which can be easily removed, unless ot�
	D. The dimensions of the finished castings shall not be less than the specified dimensions.  Castings shall not be more than seven and one-half (7-1/2) percent overweight.  Large castings shall be suspended and hammered over their entire area.  No cracks, �
	E. Castings shall be provided with adequate continuous fillets cast in place in all re-entrant angles.  The radius of curvature of the exposed surface of a fillet shall define the size of the fillet.  The size of fillets shall not be less than one-half (1/�
	F. Iron castings shall be dipped or painted with asphalt which will form a tough, tenacious, non-scaling coating which does not have a tendency to become brittle when cold or sticky when hot.
	G. The covers and seats shall be machined so that the cover sits evenly and firmly in the frame.

	2.4 CONNECTIONS
	A. Provide bolts and washers of types and sizes required for completion of field erection.
	B. Welded Construction:  Comply with AWS Code for procedures, appearance, and quality of welds, and methods used in correcting welded work.
	C. Assemble and weld built-up sections by methods which will produce true alignment of axes without warp.

	2.5 FASTENERS
	A. General:
	1. For exterior use and where built into exterior walls, provide zinc-coated fasteners, for damp locations provide stainless steel fasteners.
	2. Provide fasteners of type, grade, and class required for the particular use.

	B. Comply with the following standards as pertinent:
	1. Bolts and Nuts:  Provide hexagon-head regular type complying with ASTM A307, Grade A (Steel); ASTM A320 and A194, Grade B8 (Stainless Steel).
	2. Lag bolts: Provide square-head type complying with Fed. Spec. FF-B-561.
	3. Machine Screws:  Provide cadmium plated steel type complying with Fed.  Spec.  FF-S-111; except use stainless steel for damp locations or with aluminum.
	4. Washers:
	a. Plain washers: Comply with Fed Spec FF-W-92, round, carbon steel.
	b. Lock washers:  Comply with Fed.  Spec FF-W-84, helical spring type carbon steel.

	5. Toggle bolts: Provide type, class, and style needed but complying with Fed.  Spec. FF-B-588.
	6. Anchorage devices:  Provide expansion shield complying with Fed Spec FF-S-325.


	2.6 HOLES FOR OTHER WORK
	A. Provide holes required for securing other work to metalwork and for passage of other work as shown on the approved Shop Drawings.
	B. Provide threaded nuts welded to framing and other specialty items as shown, to receive other work.
	C. Cut, drill, or punch holes perpendicular to metal surfaces.
	D. Do not flame cut holes or enlarge holes by burning.
	E. Drill holes in bearing plates.

	2.7 OTHER MATERIALS
	A. Provide other materials, not specifically described but required for a complete and proper installation, as selected by the Contractor subject to the approval of the Engineer.

	2.8 GALVANIZING
	A. Shall be double hot-dip processed after fabrication, ASTM A123, A153, A386, and A525.  Double dip shall be required, if necessary, to achieve required coating weight.
	B. For repair of galvanizing, use galvaloy stick applied as recommended by the manufacturer.

	2.9 SHOP PRIMING
	A. General:
	1. Shop prime un-galvanized steel work, except those members or portions of members to be embedded in concrete or mortar.
	2. Paint embedded steel which is partially exposed on the exposed portions, and the initial 2" of embedded areas only.

	B. Surface Preparation:
	1. After inspection and before shipping, clean steelwork to be painted.
	2. Remove loose rust, loose mill scale, and spatter, slag, and flux deposits.
	3. Prepare steel in accordance Section 09900.  If not specified, prepare steel in accordance with Steel Structures Painting Council SP-3, "Power Tool Cleaning."

	C. Primer Painting:
	1. Immediately after surface preparation, apply structural steel primer paint in accordance with Section 09900 and the manufacturer's recommendations and at a rate to provide a uniform dry film thickness.
	2. Use painting methods which will result in full coverage of joints, corners, edges, and exposed surfaces.
	3. The Contractor shall be responsible for providing the required coating system per Section 09900.  The Contractor shall remove shop coatings not in conformance with Section 09900.  Additionally, the Contractor shall prepare any shop applied coating, whic�



	PART 3 EXECUTION
	3.1 SURFACE CONDITIONS
	A. Examine the areas and conditions under which work of this Section will be performed.  Correct conditions detrimental to timely and proper completion of the work.  Do not proceed until unsatisfactory conditions are corrected.

	3.2 COORDINATION
	A. Coordinate as required with other trades to assure proper and adequate provision in the work of those trades for interface with the work of this Section.

	3.3 INSTALLATION
	A. General:
	1. Set work accurately into position, plumb, level, true, and free from rack.
	2. Anchor firmly into position.
	3. Where field welding is required, comply with AWS recommended procedures of manual-shielded metal-arc-welding for appearance and quality of weld and for methods to be used in correcting welding work.
	4. Grind exposed welds smooth, and touch-up shop prime coats.
	5. Do not cut, weld, or abrade surfaces which have been hot-dip galvanized after fabrication and which are intended for bolted or screwed field connections.
	6. Dissimilar Materials: Where dissimilar metals are in contact, or where aluminum is in contact with concrete, mortar, masonry, wet or pressure treated wood, or absorptive materials subject to wetting, the surfaces shall be protected with a coat of bitumi�
	7. Materials and parts necessary to complete each item, even though such work is not definitely shown or specified, shall be included.  All bolts, anchors, supports, braces, connection and other items necessary for completion of the miscellaneous metalwork�

	B. Immediately after erection, clean the field welds, bolted connections, and abraded areas of shop priming.  Paint the exposed areas with same material used for shop priming.



	07920 Caulking and Sealants_rebid
	PART 1 GENERAL
	1.1 DESCRIPTION
	1.2 SUBMITTALS
	A. Submit shop drawings in accordance with General Conditions and project specifications Section 01300.
	B. Submit manufacturer’s catalog data and descriptive literature.


	PART 2 MATERIALS
	2.1 CAULKING AND SEALANT COMPOUNDS
	A. Exterior Applications:  One-part, non-sag, moisture-curing polyurethane joint sealant conforming to ASTM C-920, Type S, Grade NS, class 25.  Use Pecora Corporation “Dynatrol I”, Bostik’s “Chem-Caulk 900”.  Sonneborn’s “NP-1”, or equal.  Color of caulkin
	B. Interior Applications:  Butyl-based compound, smooth-flowing, single component, architectural grade, synethic, general purpose caulking compound, composed of 80% to 100% solids, butyl, non-oily, non-hardening, curing to a tack-free surface, paintable, i

	2.2 MASTIC
	2.3 PRIMERS
	2.4 PACKING

	PART 3 EXECUTION
	3.1 SURFACE PREPARATION
	A. Clean joints and spaces of dirt, dust, mortar, oil, and other foreign materials which might adversely affect the caulking work.  Degrease with solvent or commercial degreasing agent.  Surfaces shall be thoroughly dry before application of caulking compo�
	B. If recommended by manufacturer, remove paint and other protective coating from surfaces to a be caulked prior to priming and caulking application.
	C. Enclose joints on three sides.  Where grooves for adequate caulking have not been provided, clean out grooves to the depth required or as indicated on drawings and grind to a minimum width of ¼ inch without damage to the adjoining work.  Do not grind on�
	D. Preparation of surfaces to receive caulking compound shall conform to the caulking manufacturer’s specifications.  Use air pressure or other methods approved by the manufacturer to achieve required results.  Use masking tape to keep caulking compound of�

	3.2 LOCATIONS
	A. Exterior:  Caulk and seal around architectural openings in exterior walls and roofs of buildings and structures, including penetrations for piping; conduits; ductwork; window, door, and louver frames; vents; and other locations shown in the drawings or �
	B. Interior:  Caulk and seal around architectural openings in interior walls, partitions, and ceilings of buildings and structures, including penetrations for piping; conduits; ductwork; window, door, and louver frames; bathroom fixtures; and other locatio�

	3.3 PRIMING
	3.4 PACKING
	3.5 CAULKING AND SEALANT COMPOUNDS
	3.6 WORKMANSHIP
	3.7 FINISHING
	3.8 CLEANING
	3.9 MISCELLANEOUS CAULKING AND SEALING WORK


	08710 Metal Doors Frames and Hardware_rebid
	PART 1 GENERAL
	1.1 DESCRIPTION
	A. The work of this section consists of furnishing and installing metal doors and frames.

	1.2 RELATED WORK SPECIFIED ELSEWHERE
	A. Section 01300 - Submittals
	B. Section 07920 - Caulking and Sealants

	1.3 STANDARD AND INDUSTRY SPECIFICATIONS
	A. Except as herein modified, all work shall conform to Steel Door Institute (SDI) "Technical Data Series 100".

	1.4 SUBMITTALS
	A. In accordance with Section 01300.
	B. Submit for approval in accordance with following requirements:
	C. Indicate dimensions, gauges, profiles, joint construction, location and gauge of hardware reinforcement; door clearances; type, gauge, size, and location of frame anchors; and shop finishes.


	PART 2 MATERIALS
	2.1 GENERAL
	A. Factory prefit hollow metal doors to their respective pressed metal frames.
	B. Prepare hollow metal doors and pressed metal frames at factory for installation of hardware and windows.  Welding of hinges to frames is not permitted.  Mortise, reinforce, drill and tap doors and frames to template to receive mortised hardware.  Provid�

	2.2 METAL FRAMES
	A. Prepare pressed metal frames at factory for installation of hollow metal doors and hardware.  Welding of hinges to frames is not permitted.  Mortise, reinforce, drill and tap frames to template to receive mortised hardware.  Provide reinforcing plates f�
	B. Pressed steel frames shall be combination buck, frame and trim type.  Frames shall be welded unit type with all welds ground smooth.
	C. Fabricate from galvanized steel not lighter than 16-gauge.
	D. Wall and floor anchors shall conform to SDI 100.
	E. Furnish and install three rubber door silencers for strike jambs of single frames and two for heads of double frames.
	F. Coat inside of frames to be filled with mortar, grout or concrete with black Asphaltum.
	G. Where frames are to be filled with mortar grout or concrete, provide plaster guards at hardware locations, including surface applied hardware to permit clearance for screws.
	H. Size of frames shall be as called out on the Drawings.
	I. Frames shall have a factory applied prime coat, compatible with finish coats specified in Section 09900.

	2.3 HOLLOW METAL DOORS
	A. Doors shall be 1¾ inches thick.
	B. Type and Style: Steel Door Institute Type III (Extra Heavy Duty).  Provide U.L. labeled or non-labeled doors as required by UBC, local codes, or as indicated on the Drawings.
	C. Top and bottom edges of doors shall have flush end closure treatment.
	D. 16-gauge hot dipped galvanized face sheets. Prime paint finish shall comply with ANSI A224.1.
	E. Inner structure of door shall polyurethane foam core on all exterior doors, honey comb core on interior doors.
	F. Doors prepared for glazing shall have openings framed and securely attached.  Glazing beads shall be the screwless snap-in type.  Glazing shall be ¼-inch thick listed wire glass, bronze tinted, and tempered in accordance with ASTM C1048.
	G. Louvers shall be factory installed adjustable storm proof type. All blades, frames, and trim members to be 6063-T52 alloy, minimum 0.125" thick.  All fastening to be stainless steel or aluminum.  All louvers to be  furnished with insect screens.  Insect�
	H. Overlapping 1/8" thick steel plate astragal shall be provided on double doors, welded to the active leaf.
	I. Doors shall be Amweld Series 2700, City of Industry; Ceco Door Division "REGENT" or "IMPERIAL", Hayward, CA 94544, or equal.

	2.4 SHOP PRIMING
	A. Apply primed finish to all ferrous metal surfaces.  Clean and bonderize surfaces for maximum paint adherence; follow with dip or spray coat of rust inhibitive metal oxide, zinc chromate or synthetic resin primer, baked or oven dried. Paint shall be comp�

	2.5 DOOR HARDWARE
	A. Manufacturers:
	B. Hinges
	1. Stainless-steel hinges with stainless-steel pins for exterior.
	2. 3 hinges for 1-3/4-inch  thick doors 90 inches or less in height; 4 hinges for doors more than 90 inches in height.

	C. Heavy Duty Cylindrical Locks and Latches:  Schlage "D" Series as scheduled with "RHODES" design, fastened with through-bolts and threaded chassis hubs.
	1. Chassis:  Cylindrical design, corrosion-resistant plated cold-rolled steel.
	2. Locking Spindle:  Stainless steel, interlocking design.
	3. Latch Retractors:  Forged steel.  Balance of inner parts:  Corrosion-resistant plated steel, or stainless steel.
	4. Lever Trim:  Accessible design, independent operation, spring-cage supported, minimum 2” clearance from lever mid-point to door face.
	5. Locks shall be of such construction that when locked, the door may be opened from within by using lever and without the use of a key or special knowledge.
	6. Vandlguard Function:  5 year warranty, outside lever is disengaged when in the locked mode.
	7. Rosettes:  Minimum 3-7/16” diameter for coverage of ANSI/DHI A115.18, 1994 door preparation, through-bolt lugs on both spring cages to fully engage this pattern.
	8. Springs:  Full compression type.
	9. Strikes:  16 gage curved steel, bronze or brass with 1” deep box construction, lips of sufficient length to clear trim and protect clothing.

	D. Finishes
	1. Generally to be satin chromium US26D (626) unless otherwise noted.
	2. Furnish push plates, pull plates and kick or armor plates in satin stainless steel US32D (630) unless other wise noted.
	3. Door closers shall be powder-coated to match other hardware, unless otherwise noted.
	4. Aluminum items to be finished anodized aluminum US28 (628), except thresholds which can be furnished as standard mill finish.

	E. Fasteners
	1. Screws for strikes, face plates and similar items shall be flat head, countersunk type, provide machine screws for metal and standard wood screws for wood.
	2. Screws for butt hinges shall be flathead, countersunk, full-thread type.
	3. Fastening of closer bases or closer shoes to doors shall be by means of sex bolts and spray painted to match closer finish.
	4. Provide expansion anchors for attaching hardware items to concrete or masonry.
	5. All exposed fasteners shall have a phillips head.
	6. Finish of exposed screws to match surface finish of hardware or other adjacent work.
	7. All Exit Devices and Lock Protectors shall be fastened to the door by the means of sex bolts or through bolts.

	F. Door Schedule:  Door schedule is indicated on the Drawings.
	G. Keying:  All locks and cylinders shall be keyed to a new Master Key System, as directed by the Architect and Owner.  General Contractor shall supply all cylinders with a construction master key for their use during the course of construction.  Provide t�


	PART 3 EXECUTION
	3.1 INSTALLATION
	A. Contractor shall furnish their own core/key on doors during construction and shall change out core on contract closeout.
	B. Doors shall be erected plumb and in true alignment.  Doors shall be installed in a manner to achieve the intended functional operation and appearance.
	C. Installation of labeled fire doors, including all operating characteristics, labeled frames, and U.L. listed hardware, shall be in accordance with NFPA publication No. 80 and No. 101 and with the codes of local authorities having jurisdiction.



	09900 Painting_rebid_ADD 2
	PART 1 GENERAL
	1.1 DESCRIPTION
	A. The work of this Section consists of furnishing and applying paint for architectural, structural, mechanical and miscellaneous work as scheduled herein.
	B. The work comprises the painting of all exposed surfaces of concrete, sheet metal, iron and steel, process equipment, electrical equipment, process piping ducts and other miscellaneous items.
	C. This section shall also apply to painting all existing interior piping and existing mechanical equipment.  Additionally, all exposed exterior piping tied into the system will also need to be repainted.

	1.2 SUBMITTALS
	A. A materials list and samples shall be submitted as required by Section 01300 and as follows:
	1. Materials list naming each product to be used identified by manufacturer and type number.
	2. Volatile organic compound (VOC) level (gm/L) and manufacturer's certification of compliance with applicable air quality limits for each coating.
	3. Manufacturer's application recommendations for each product submitted.
	4. The Contractor shall submit a current chart of the Manufacturer's available colors for selection by the Owner, forty five (45) days prior to the start of coating and painting.


	1.3 DEFINITION
	1.4 COMPLIANCE WITH VOLATILE ORGANIC COMPOUND (VOC) LIMITS
	1.5 QUALITY ASSURANCE
	A. General
	B. Workers
	C. Paint Coordination
	1. Review other Sections of these Specifications as required, verifying the prime coats to be used and assuring compatibility of the total coating system for the various substrata.
	2. Upon request, furnish information on the characteristics of the specific finish materials to assure that compatible prime coats are used.
	3. Provide barrier coats over non-compatible primers, or remove the primer and re-prime as required.
	4. Notify the Owner in writing of anticipated problems in using the specified coating systems over prime-coatings supplied under other Sections.


	1.6 DELIVERY AND STORAGE
	A. All materials shall be brought to the job site in original sealed containers. Each container shall bear the manufacturer's name, coating type, batch number, date of manufacture, storage life, and special directions. They shall not be used until the Owne�
	B. All coatings and paints shall be stored in enclosed structures to protect them from weather and excessive heat or cold.  Flammable coatings or paints must be stored to conform with City, County, State and Federal safety codes for flammable coatings or p�

	1.7 REFERENCED SPECIFICATIONS AND STANDARDS
	A. Without limiting the general aspects of other requirements of these specifications, all surface preparation, coating and painting of surfaces shall conform to the applicable requirements of the National Association of Corrosion Engineers, the Steel Stru�
	B. The Owner's decision shall be final as to interpretation and/or conflict between any on the reference specifications and standards contained herein.

	1.8 SPARE SUPPLIES
	A. The Contractor shall provide one unbroken gallon container or kit of each color and type of paint and each type of solvent and thinner required by the specifications. These spare paint supplies shall be stored as required in paragraph 09900-1.6 until de�


	PART 2 MATERIALS
	2.1 PAINT AND FINISH PRODUCTS
	A. Paint and coating products shall be fresh and well ground; shall not settle readily, cake, or thicken in the container; shall be broken up readily with paddle to a smooth consistency, and shall have easy application properties.  Other painting materials�
	B. All paints and coatings shall be specifically manufactured for use on projects of this type, and shall be used on surfaces intended by the paint manufacturer.  Paints and coatings shall be Tnemec, PPG/Ameron or equal.  All paint and coatings shall be de�
	C. To establish a standard of quality, several specific paint and coating products are listed in paragraph 2.4, Systems Index.

	2.2 COMPATIBILITY OF SHOP AND FIELD PAINTS
	A. To ensure a satisfactory painting job it is essential that the paints applied in the shop and in the field be mutually compatible.  Where prime coats are shop applied, the Contractor shall instruct suppliers to provide compatible primers with the finish�

	2.3 COLORS
	A. Colors for the various surfaces to be painted shall be selected by the Owner. Use of different colors for the various structures or for surfaces of a single structure may be directed by the Owner.

	2.4 SYSTEMS INDEX
	A. System A
	1. Type of Coating: Polyamidoamine Epoxy
	2. Surface:  Ferrous metals and concrete submerged or subject to submersion in non-potable water.
	3. Surface Preparation:  Ferrous Metals:  SSPC-SP-10 Concrete: SSPC-SP-7.
	4. Coatings and Dry Film Thickness (DFT):

	B. System B
	1. Type of Coating: Protective Coal Tar
	2. Surface: Buried ferrous metals and Concrete
	3. Surface Preparation: Steel - SSPC-SP6; Concrete - SSPC-SP-7
	4. Coatings and Dry Film Thickness (DFT):

	C. System C
	1. Product:  Raven Lining Systems Raven 405 – 100% solids, solvent-free ultra high-build epoxy system.  Prepared surfaces shall be coated by spray application of the coating product to a minimum wet film thickness of 125 mils.

	D. System D
	1. Type of Coating:  Polyamidoamine Epoxy, Polyurethane top coat
	2. Surface:  Exterior, non-submerged metals and plastic piping, mild or severe chemical or corrosion exposure.
	3. Surface Preparation:  Ferrous metals:  SSPC-SP-6
	4. Plastic Piping and Non-Ferrous Metals:  SSPC-SP-1
	5. Galvanized Metal:  SSPC-SP-7 (Take care not to remove Galvanized Coating)
	6. Above Ground Piping and Appurtenances:  Above ground piping and appurtenances shall be PPG/Ameron Light Gray (#2973) or equal, and as approved by the Owner.  Exterior doors, frames, fascia, trim, hardware and beams shall be Torque Tan (SW4015) by Sherwi�
	7. Coatings and Dry Film Thickness (DFT):

	E. System E
	1. Type of Coating:  Polyamidoamine Epoxy
	2. Surface:  Interior non-submerged metals, plastic piping, concrete, mild or severe chemical or corrosion exposure.
	3. Surface Preparation:  Ferrous Metals:  SSPC-SP-6
	4. Plastic Piping and Nonferrous Metals:  SSPC-SP-1
	5. Galvanized Metal:  SSPC-SP-7
	6. Concrete:  SSPC-SP-7
	7. Coatings and Dry Film Thickness (DFT):

	F. System F
	1. Type of Coating:  Acrylic Epoxy
	2. Surface: Interior plaster and gypsum wallboard.
	3. Surface Preparation:  In accordance with the general surface preparation specifications in this Section.
	4. Coatings and Dry Film Thickness (DFT):

	G. System G
	1. Type of Coating:  Modified Aliphatic Amine Epoxy
	2. Surface:  Interior masonry and concrete walls.
	3. Surface Preparation:  SSPC-SP-7
	4. Filler:  Apply filler per manufacturer’s requirements to provide a “pin-hole” free surface.
	5. Coatings and Dry Film Thickness (DFT):

	H. System H
	1. Type of Coating:  Aliphatic polyurethane.
	2. Surface:  Overhead rolling doors (both sides).
	3. Surface Preparation:  SSPC-SP-1.
	4. Coatings and Dry Film Thickness (DFT):

	I. System I
	1. Type of Coating: Acrylic, Semi-Gloss.
	2. Surface: Interior concrete, masonry, wood, plaster, gypsum drywall.
	3. Surface Preparation:  Clean and Dry, see sections 3.02, 3.03, 3.04.
	4. Gypsum board shall be “Filament” (SW4021) by Sherwin-Williams, or equal.
	5. Coatings and Dry Film Thickness (DFT):

	J. System J
	1. Type of Coating:  Resinous Flooring
	2. Surface:  Concrete subject to mild chemical service.
	3. Surface Preparation:  Acid etch or shot blast to create profile/anchor pattern.
	4. Gypsum board shall be ‘Filament’ (SW4021) by Sherwin-Williams, or equal.
	5. Coatings and Dry Film Thickness (DFT):

	K. System K
	1. Type of Coating: Polyurea Elastomer
	2. Surface:  Exterior Concrete
	3. Surface Preparation: SSPC-SP-7
	4. Coatings and Dry Film Thickness (DFT):

	L. System L
	1. Type of Coating:  Silane/Siloxane Block Sealer.
	2. Surface:  Exterior of concrete block.
	3. Surface Preparation:  per MFR
	4. Coatings and Dry Film Thickness (DFT):

	M. System M
	1. Type of Coating:  Wax
	2. Surface:  Any sliding surfaces.
	3. Surface Preparation:  In accordance with the general surface preparation specifications in this Section.
	4. Coatings and Dry Film Thickness (DFT):

	N. System N:  Emulsified Asphalt Coating (See Section 07100, if used).
	O. System O
	1. Type of Coating: Aromatic elastomeric polyurethane, or epoxy.
	2. Surface: Submerged ferrous metals subject to abrasion.
	3. Surface Preparation: SSPC-SP-10
	4. Coatings and Dry Film Thickness (DFT):

	P. System P
	1. Type of Coating: Polyamide Epoxy / Acrylic
	2. Surface: Exterior of steel structures and tanks previously coated with alkyd enamel.
	3. Surface Preparation:  All surfaces damaged by construction SSPC-SP-6; all other surfaces SSPC-SP-7.
	4. Coatings and Dry Film Thickness (DFT):

	Q. System Q
	1. Type of Coating:  Vinyl Ester
	2. Surface:  Concrete and masonry subject to severe chemical service (Chemical pump areas and secondary containment areas).
	3. Surface Preparation:  SSPC-SP-7.
	4. Surface shall be smooth to obtain a “pin hole” free surface after coating.  Block filler shall be used on masonry, trowel smooth.  Concrete shall be trowelled or sacked prior to coating.  Filler shall be Tnemec Series 201+ Carbosil, PPG/Ameron NuKlad 11�
	5. Coatings and Dry Film Thickness (DFT):

	R. System R
	1. Type of Coating:  Flexible Polyurethane
	2. Surface:  Concrete subject to mild chemical service.
	3. Surface Preparation:  SSPC-SP-7.
	4. Surface shall be smooth to obtain a “pin hole” free surface after coating.  Concrete shall be trowelled or sacked, and brush blasted prior to coating.
	5. Coatings and Dry Film Thickness (DFT):

	S. System S:  Fusion Epoxy
	1. Fusion Epoxy to be in compliance with AWWA C213.
	2. All fusion epoxy in contact with potable water surfaces to be NSF 61 and NSF 372 certified.

	T. System T
	1. Type of Coating:  Self-crosslinking Acrylic
	2. Surface:  Primed Structural Steel Members.
	3. Surface Preparation:  SSPC-SP-11
	4. Coatings and Dry Film Thickness (DFT):



	PART 3 EXECUTION
	3.1 SURFACES REQUIRING PAINTING, IN GENERAL
	A. All exposed metal surfaces and piping, interior and exterior, including piping within vaults (vaults are considered exposed).
	B. All interior existing mechanical equipment and exiting piping including but not limited to the existing filters and manifold.
	C. Any exposed exterior piping that is tied into the existing site piping will also need complete repainting.
	D. All submerged or buried metal, and some submerged concrete and masonry surfaces, as scheduled.
	E. All structural and fabricated steel, including tanks and equipment and galvanized structural steel.
	F. The interior of certain tanks as specified in the schedule.
	G. Exterior aboveground concrete and masonry, as scheduled.
	H. The interior of certain structures as specified in the schedule.
	I. Equipment furnished without factory finish surfaces.
	J. Doors, woodwork and architectural items, both interior and exterior.
	K. Equipment, valves, fittings, and piping appurtenances, furnished with factory finished surfaces when necessary to match pipe service color.
	L. Fusion epoxy lined and coated steel piping and equipment to match pipe service color.
	M. Surface mounted electrical and HVAC conduit, including galvanized steel and PVC.

	3.2 SURFACES NOT REQUIRING PAINTING
	A. Unless otherwise indicated, painting is not required on surfaces in concealed areas and inaccessible areas such as furred spaces, foundation spaces, utility tunnels, pipe spaces, and on buried piping.
	B. Metal surfaces of anodized aluminum, stainless steel, chromium plate, copper, bronze, and similar finished materials will not require painting under this Section except as scheduled.
	C. Portions of metal embedded in concrete, except for aluminum surfaces.
	D. Electrical equipment with factory applied finish, unless indicated to match service color.
	E. Do not paint moving parts of operating units; mechanical or electrical parts such as valve operators; linkages; sensing devices; and motor shafts, unless otherwise indicated.
	F. Do not paint over required labels or equipment identification, performance rating, name, or nomenclature plates.

	3.3 FINISH SCHEDULE
	NOTE:  The following is a partial schedule and does not include all surfaces that require coatings. Coat unlisted surfaces with the same coating system as similar listed surfaces.  If additional requirements are listed on the Plans, the most restricti...
	A. System "A" Polyamidoamine Epoxy:
	1. Field priming of ferrous metals surfaces with defective shop prime coating or where no other prime coating is specified.

	B. System "B" Protective Coal Tar:
	1. Underground pipe flanges and bolts and nuts, unless bolts and nuts are stainless steel or provided with Xylan 1424 (Tripac Blue) coating.
	2. Corrugated metal pipe couplings,
	3. Flexible pipe couplings,
	4. Flange adapters, and
	5. Miscellaneous underground metals not specified to receive another protective coating system.

	C. System "C" 100% Solids Epoxy.  Not used unless indicated on the Drawings.
	D. System "D" Polyamidoamine Epoxy, Polyurethane Topcoat
	1. Exterior piping, valves, gate operators, stands, pipe hangers and supports, electrical conduit, and other supports except for stainless steel (vaults are considered exterior).
	2. All structural steel, including galvanized steel.
	3. Exposed and buried exterior of pitless cans, unless installed in concrete encasement.
	4. Process equipment (not submerged) including pumps, motors, equipment guards, equipment supports and other miscellaneous metals except for stainless steel and aluminum (coating factory finish is required to match color).
	5. Both existing and new piping and appurtenances within existing PRS vaults where the piping is being modified as part of this project.
	6. Recoating of existing steel vault lids, frames, ladders and other metallic elements on all existing vaults where the piping is being modified and the vault remaining in services as part of the finished project.
	7. Exposed PVC piping and valves.
	8. Exterior of metal tanks and other containment vessels including surge tanks, pressure filters, and tanks within vaults.
	9. Existing mechanical piping, equipment, and filter vessels that remain in service.
	10. Electrical antenna masts and supports.
	11. Exterior electrical cabinets, boxes, and exposed conduits that are not factory painted.
	12. All other miscellaneous exposed metals and plastics unless specified otherwise.

	E. System "E" Polyamidoamine Epoxy:  Not used unless indicated on the Drawings.
	F. System "F" Acrylic Epoxy:  Not used unless indicated on the Drawings.
	G. System "G" Modified Aliphatic Amine Epoxy:  Not used unless indicated on the Drawings.
	H. System "H" Aliphatic Polyurethane:  Not used unless indicated on the Drawings.
	I. System "I" Latex Acrylic, Semi-Gloss:  Not used unless indicated on the Drawings.
	J. System "J" Resinous Flooring:  Not used unless indicated on the Drawings.
	K. System "K" Polyurea Elastomer:  Not used unless indicated on the Drawings.
	L. System "L" Silane/Siloxane Block Sealer:  New masonry block, both structural and non-structural, such as enclosures.
	M. System "M" Wax:  Not used unless indicated on Drawings.
	N. System "N" Emulsified Asphalt Coating:  Not used unless indicated on the Drawings.
	O. System "O" Aromatic Elastomeric Polyurethane, or Epoxy:  Not used unless indicated on the Drawings.
	P. System "P" Polyamide Epoxy:  Not used unless indicated on the Drawings.
	Q. System "Q" Vinyl Ester: Not used unless indicated on the Drawings.
	R. System "R" Flexible Polyurethane:  Not used unless indicated on the Drawings.
	S. System "S" Fusion Epoxy:  Interior and exterior of above grade and buried welded steel piping.
	T. System "T" Self-Crosslinking Acrylic:  Not used unless indicated on the Drawings.

	3.4 SURFACES TO BE INSULATED:
	3.5 surface preparation, GENERAL
	A. All surface preparation, coating and painting shall conform to applicable standards of the National Association of Corrosion Engineers, the Steel Structures Painting Council, the American Concrete Institute, the Forest Products Research Society and the �
	B. All work shall be performed by skilled workers qualified to perform the required work in a manner comparable with the best standards of practice.
	C. The Contractor shall provide a supervisor at the work site during cleaning and application operations.  The supervisor shall have the authority to sign any change orders, coordinate work and make decisions pertaining to the fulfillment of the contr...
	D. Dust, dirt, oil, grease or any foreign matter that will affect the adhesion or durability of the finish must be removed by washing with clean rags dipped in an approved cleaning solvent and wiped dry with clean rags.
	E. Coatings and painting systems include surface preparation, prime coating and finish coatings.  Unless otherwise specified, prime coatings shall be field applied.  Where prime coatings are shop applied, the Contractor shall instruct suppliers to provide �
	F. Shop-applied prime coatings which are damaged during transportation, construction, or installation shall be thoroughly cleaned and touched up in the field as recommended by the paint manufacturer or as directed by the Owner.  The Contractor shall use re�
	G. Previously painted surfaces:  Repair surface defects.  Remove grease, oil and other contaminants as specified for steel surfaces.  Scrape carefully to remove deteriorated coatings.  Glossy or very hard coatings should be sanded lightly to promote maximu�
	H. The Contractor's coating and painting equipment shall be designed for application of materials and shall be maintained in first class working condition.  Compressors shall have suitable traps and filters to remove water and oils from the air.  Contracto�
	I. Application of the first coat shall follow immediately after surface preparation and cleaning and within an eight hour working day.  Any cleaned areas not receiving first coat within eight-hour period shall be re-cleaned prior to application of first co�
	J. Prior to assembly, all surfaces made inaccessible after assembly shall be prepared as specified herein and shall receive the coating or paint system specified.

	3.6 SURFACE PREPARATION, METALLIC SURFACES
	A. Surface preparation shall be based on comparison with: "Pictorial Surface Preparation Standards for Painting Steel Surfaces", SSPC-Vis 1, ASTM Designation D220: "Standard Methods of Evaluating Degree of Rusting on Painted Steel Surfaces", SSPC-Vis 2, AS
	B. Heavy deposits of grease or oil shall be removed with solvent oil cleaner and any chemical contamination shall be neutralized and/or flushed off prior to any other surface preparation.
	C. Surfaces scheduled for Near White or Commercial Blast Cleaning shall have all welds, edges, and sharp corners ground to a 1/16-inch radius and all weld splatter removed, and sandblasted in accordance with Steel Structures Painting Council Specifications
	D. All other steel not scheduled for blast cleaning shall have all weld splatter removed, and rough edges and rough welds ground, and shall be cleaned by means of hand or power tools, in accordance with Steel Structures Painting Council Specification No. 2
	E. Field blast cleaning for all surfaces shall be dry method unless otherwise directed.
	F. Particle size of abrasives used in blast cleaning shall be that which will produce a 2 mil (50.0 microns) surface profile or in accordance with recommendations of the manufacturer of the specified coating or paint system to be applied.
	G. Abrasive used in blast cleaning operations shall be new, washed, graded and free of contaminants that would interfere with adhesion of coating or paint and shall not be reused unless specifically approved by the Owner.
	H. During blast cleaning operations, caution shall be exercised to ensure that existing coatings or paints are not exposed to abrasion from blast cleaning.
	I. The Contractor shall keep the area of his work in a clean condition and shall not permit blasting materials to accumulate as to constitute a nuisance or hazard to performance of work or operation of existing facilities.
	J. Blast-cleaned surfaces shall be cleaned prior to application of specified coatings or paints by a combination of blowing with clean dry air, brushing/brooming and/or vacuuming as directed by the Owner.
	K. All welds shall be cleaned with a suitable chemical compatible with the specified coating materials.
	L. Specific Surface Preparation:  Surface preparation for the specific system shall be as designated in the Systems Index, paragraph 2.4 of these specifications.
	M. Applicable SSPC specifications are as follows:
	1. Solvent Cleaning (SSPC-SP1): Removal of oil, grease, soil and other contaminants by use of solvents, emulsions, cleaning compounds, steam cleaning or similar materials and methods which involve a solvent or cleaning action.
	2. Hand Tool Cleaning (SSPC-SP2):  Removal of loose rust, loose mill scale and other detrimental foreign matter to degree specified by hand chipping, scraping, sanding, and wire-brushing.
	3. Power Tool Cleaning (SSPC-SP3):  Removal of loose rust, loose mill scale and other detrimental foreign matter to degree specified by power wire-brushing, power impact tools or power sanders.
	4. White Metal Blast Cleaning (SSPC-SP5):  Blast cleaning to a gray-white uniform metallic color until each element of surface is free of all visible residues.
	5. Commercial Blast Cleaning (SSPC-SP6):  Blast cleaning until at least two-thirds of each element of surface area is free of all visible residues.
	6. Brush-Off Blast Cleaning (SSPC-SP7):  Blast cleaning to remove loose rust, loose mill scale and other detrimental foreign matter to degree specified.
	7. Near White Blast Cleaning (SSPC-SP10):  Blast cleaning to nearly white metal cleanliness, until at least 95 percent of each element of surface area is free of all visible residues.


	3.7 SURFACE PREPARATION, CONCRETE AND MASONRY
	A. Concrete and masonry shall cure at least 28 days and have a moisture content prior to coating or painting below 8 percent as measured by an instrument such as a Delmhorst Model DP, unless recommended otherwise by the paint manufacturer.
	B. All surfaces shall be thoroughly cleaned by abrasive blasting, wire-brushing or other approved methods, removing all traces of foreign materials.  Remove all loose concrete and masonry by chipping or other approved methods to leave only a sound, firmly �
	C. Where oil or grease deposits are present, prior to above surface preparation, clean surfaces by scrubbing with a solution of one and one-half ounces (44.4 ml) trisodium phosphate (TSP) and one and one-half ounces (44.4 ml) of non-sudsing detergent mixed�
	D. Specific Surface Preparation: Surface preparation for the specific system shall be as designated in the Systems Index, Part 2.4 of these specifications.

	3.8 SURFACE PREPARATION, WOOD AND COMPOSITION MATERIALS
	A. Wood and composite materials shall have a moisture content prior to coating or painting below 15 percent as measured by an instrument such as a Delmhorst Model BD-7, unless recommended otherwise by the paint manufacturer.
	B. All surfaces shall be thoroughly cleaned by use of mineral spirits, scrapers, sandpaper, or wire brushes to remove all dirt, oil, grease or other foreign substances.  Finished surfaces exposed to view shall, if necessary, be made smooth by planing or sa�
	C. Specific Surface Preparation:  Surface preparation for the specific system shall be as designated in the Systems Index, Part 2.4 of these specifications.

	3.9 COATING APPLICATION
	A. Coating and paint application shall conform to the requirements of the Steel Structures Painting Council Paint Application Specifications SSPC-PA1, latest revision, for "Shop, Field and Maintenance Painting", and recommended practices of the National As�
	B. Before applying any paint or finish, all surfaces shall be thoroughly cleaned and prepared for painting as herein specified.  All cleaned metal shall be primed or painted, as specified, immediately after cleaning to prevent new rusting or oxidation of c�
	C. Protective coverings or drop cloths shall be use to protect floors, fixtures, and equipment.  Care shall be exercised to avoid lapping on glass or hardware.  Coatings and paints shall be sharply cut to lines.  Finished surfaces shall be free from defect�
	D. Application
	1. When the surrounding air temperature or the temperature of the surface to be coated or painted is below 40 degrees F.
	2. To wet or damp surfaces or in rain, snow, fog or mist.
	3. When the temperature is less than 5 degrees F above the dewpoint.
	4. When it is expected the air temperature will drop below 40 degrees F or less than 5 degrees F above the dewpoint within eight hours after application of coating or paint.
	1. Thickness of coating in mils shall mean the dry film thickness.  The number of coats specified shall mean the minimum number of coats to be used.  Additional coatings shall be required if necessary to obtain the specified film thickness.
	2. No coating work shall be done under unfavorable weather conditions.
	3. Prime coats shall be provided where called for as a part of the painting system.  Shop prime coats shall conform to the specified painting system for the given item.  It shall be the responsibility of the Contractor to coordinate work so that factory pr�
	4. Particular attention shall be given to all welds, edges, and corners so as to get full and adequate coverage. Damaged shop prime coats or field applied prime coats shall be carefully replaced before finish painting. Surface preparation for replacement o�
	5. Minimum and maximum between-coat drying items, as stated in the printed instructions of the coating manufacturer will be carefully observed.
	6. Thinning shall be done only if necessary for workability of the coating material in accordance with the manufacturer's printed instructions.  Use only the appropriate thinner.
	7. Each coat shall be applied in a different color from the preceding coat, the finish coat to be color selected by the Owner.  When a white finish color is desired, the last two coats shall be white.


	3.10 SPECIAL REQUIREMENTS FOR GALVANIZED AND NON-FERROUS METALS
	3.11 INSPECTION
	A. Inspection - General
	B. Inspection Devices

	3.12 SAFETY AND HEALTH REQUIREMENTS
	A. General
	B. Head and Face Protection and Respiratory Devices
	C. Ventilation
	D. Sound Levels
	E. Illumination
	F. Temporary Ladders and Scaffolding

	3.13 PRESERVATION
	3.14 CLEANING


	10400 Identifying Devices_rebid
	PART 1 GENERAL
	1.1 DESCRIPTION
	A. The work of this section consists of providing safety signs, identifying devices for buildings, structures, piping, valves, and underground warning tapes for buried utilities.

	1.2 RELATED WORK SPECIFIED ELSEWHERE
	A. Section 01300 - Submittals
	B. Section 02229 – Utility Line marking
	C. Section 15010 - General Process and Onsite Utility Piping Provisions
	D. Section 16010 - General Electrical

	1.3 SUBMITTALS
	A. In accordance with Section 01300.
	B. Samples of sign materials, colors and exterior letters, along with manufacturer's literature and shop drawings.
	C. Submit a complete schedule of all signs, including sign label, type, location and support.


	PART 2 MATERIALS
	2.1 SIGNS - GENERAL
	A. Colors, legends, and layout shall conform to OSHA 1910.145 requirements.
	B. Overall size of signs 10 inches X 14 inches OSHA or State regulations unless specify otherwise.
	C. Material:  1/8-inch thick high performance plastic with over-laminate or rigid fiberglass with printed message and background sealed within a fiberglass resin, suitable for outdoor weather conditions.  Seton Name Plate Corporation, New Haven, CT 06505; �

	2.2 "DANGER" SIGNS
	A. Two-inch high white letters "Danger" in red oval surrounded by a rectangular black field.  Text wording shall be 1½-inch high black capital letters on white field.

	2.3 "CAUTION" SIGNS
	A. Two-inch high yellow letters “Caution” on black field.  Text wording shall be 1½-inch high black capital letters on yellow field.

	2.4 CHEMICAL PRECAUTIONARY SIGNS
	A. In accordance with ANSI Z129.1.
	B. 7-inch x 10-inch minimum size.
	C. Made to withstand most chemicals.  Ultraviolet inhibitors and clear face coating for resisting fading and scratching.  Semi-rigid linear polyethylene.  Provide Seton Ultra Tuff material MO759 or equal.
	D. As manufactured by Seton name Plate Corporation, Brady Company, or equal.
	E. Background color shall be the same as chemical piping and print color is white.
	F. Provide the following quantity of signs for each site:

	2.5 “SAFETY” SIGNS
	A. Two-inch high red letters on white field.  Text wording shall be 1-½-inch high black capital letters on red field.

	2.6 BUILDING IDENTIFICATION
	A. Not required.

	2.7 IDENTIFICATION OF PIPING AND VALVES
	A. Piping:
	1. Plastic markers for coding pipe shall conform to ANSI A13.1 and shall be as manufactured by W.H. Brady Company, Seton Name Plate Corporation, or equal.  Markers shall be the mechanically attached type that are easily removable; they shall not be the adh�
	2. Plastic zip ties shall not be allowed for fastening.
	3. Legend and backing shall be resistant to petroleum based oils and grease and shall meet criteria for humidity, solar radiation, rain, salt, fog and leakage fungus, as specified by MIL-STD-810C.  Markers shall withstand a continuous operating temperature�
	4. In addition, pipe markers shall include uni- and bi-directional arrows in the same sizes as the legend.
	5. Colors of identification and letters shall comply with the legend below and with ANSI A13.1.  See Section 15010 for color code usage.
	6. All exposed pipes shall have a color indicator bands around the circumference of the pipe, placed every 10-feet (width to be same as shown in paragraph 2.7.A.3).  Colors bands shall comply with ASME code.

	B. Valves:
	1. Valve tags shall be 2½ inches by 2½ inches, custom engraved (one side) plastic for interior labels and anodized aluminum for exterior.  Provide three lines engraving, up to eight characters per line.  Background colors shall be reduction, blue, yellow, �
	2. Valve tags shall be as manufactured by Seton Nameplate Corporation, New Haven, Connecticut; Emed Company, Buffalo, NY; or equal.

	C. Electrical Tags:
	1. Electrical conduits, equipment, and devices shall be identified in accordance with specification section 16010.


	2.8 UNDERGROUND WARNING TAPE
	A. Underground warning tape shall be installed for all buried pipelines and utility services.
	B. Warning tape shall conform to the materials specifications provided in section 02229.


	PART 3 EXECUTION
	3.1 MOUNTING SAFETY AND CHEMICAL SIGNS
	A. Install the signs at the locations designated by the Engineer.
	B. Mount signs with top of the sign 5'-6" above the floor.
	C. Secure with No. 10 stainless steel screws, providing expansion shields for concrete.
	D. Plastic ties shall not be used for fastening.
	E. Mounting holes in signs shall be oversized to allow signs to “float” free.

	3.2 MOUNTING ROOM & STRUCTURE IDENTIFICATION SIGNS
	A. Where doors are present, mount on doors, centered between jambs, and top of signs 5'-6" above the floor.
	B. Where no door is present and the facility has a wall where someone can enter the facility, mount on the wall, as directed by the Engineer.
	C. Where there are neither doors nor walls, signs shall be mounted to a barrier or fence post, if present, as directed by the engineer.
	D. Where no door, wall or post is present, a post shall be installed in accordance with typical detail C540 and located as directed by the engineer and the sign mounted thereto.  Signs shall be anchored to post as described in typical detail C520.
	E. Allow for 14 posts per typical detail C540 for signage.
	F. Where signs can be attached to doors and walls, attach with 1/16" thick white vinyl foam tape.

	3.3 IDENTIFYING DEVICES FOR PIPING AND VALVES
	A. Piping:  Identify all piping at approximately 10-foot centers and in general, at each valve and piece of equipment, but not less than once in each room whether or not concealed.
	B. Install valve tags on all process and main utility valves.  Tags are not required on hose bibs, faucets, and similar applications.  Attach tags to handwheel or stem using stainless steel cable; submit for approval.

	3.4 UNDERGROUND WARNING TAPE
	A. Underground warning tape shall be installed in accordance with the details provided in section 02229 – Utility Line Marking.



	11010 General Mechanical Equipment Provisions_rebid
	PART 1 GENERAL
	1.1 DESCRIPTION
	1.2 RELATED WORK SPECIFIED ELSEWHERE
	A. Section 01010 - General Construction Information and Requirements
	B. Section 01300 - Submittals
	C. Section 01610 – Seismic Design Criteria
	D. Section 15080 - Piping Accessories and Appurtenances
	E. Section 03300 - Concrete
	F. Section 09900 - Painting
	G. Section 16010 - Electrical

	1.3 WORK INCLUDED
	1.4 QUALITY ASSURANCE
	A. Requirements of Regulatory Agencies:  Comply with all applicable codes, rules, and regulations.
	B. References:  Comply with referenced standards as listed in the individual sections.
	C. Fees and Permits:  Obtain required permits necessary to execute the work under this division.
	D. All pressure vessels, safety devices and appurtenances shall comply with standards of and bear stamp of ASME.
	E. All electrical devices and wiring shall comply with standards of NEC. All devices shall be UL listed and so identified.
	F. Testing: All mechanical equipment shall undergo the minimum factory and field testing as specified herein and Section 01010. Additional testing requirements over and above those specified herein may be included in the individual equipment specifications�

	1.5 DRAWINGS
	1.6 SUBMITTALS:  In accordance with Section 01300
	A. Detailed submittal requirements are given in the individual sections.
	B. Contractor shall investigate the capacity and space requirements of the proposed equipment before submitting shop drawings.
	C. Factory test reports shall be submitted for acceptance prior to shipment of the equipment to the job site.  Field test reports shall be submitted for acceptance prior to final acceptance of the equipment.
	D. Factory test procedures shall be submitted to the engineer for approval prior to commencement of any factory testing.
	E. Seismic and structural anchoring calculations shall be submitted to the engineer for approval prior to installation of equipment.
	F. Operation and Maintenance manuals shall be submitted to the engineer for approval prior to acceptance of equipment, in accordance with specification section 01680.

	1.7 WARRANTY
	1.8 PRODUCT HANDLING
	1.9 JOB CONDITIONS
	A. Special Requirements:
	1. Maintain emergency and service entrances usable to pedestrian and vehicle traffic at all times.  Where trenches are cut, provide adequate bridging for traffic.
	2. Coordinate shutdown of water, wastewater, or heating systems.

	B. Schedule of Work: Arrange work to comply with schedule of construction. In scheduling, anticipate means of installing equipment through available openings in structure.  See Section 01310.
	C. Protection:
	1. Completely cover motors and other moving machinery to protect from dirt, dust, and water during construction.
	2. Cap all openings in pipe and ductwork to protect against entry of foreign matter.
	3. Protect premises and work of other divisions from damage arising out of installation of work of this division.
	4. Perform work in manner precluding unnecessary fire hazard.


	1.10 SPECIAL TOOLS

	PART 2 MATERIALS
	2.1 GENERAL
	A. All the mechanical equipment to be shipped disassembled shall be assembled in the manufacturer's shop to insure proper fitting of parts, then match-marked for erection, and disassembled for shipment.
	B. Contractor shall be responsible for locating and installing sleeves, inserts, and supports as required during the stages of construction.
	C. Contractor shall be responsible for making minor changes in the piping, and equipment locations due to structural obstructions or conflicts with work specified in other divisions.

	2.2 FABRICATED STEEL
	A. All steel members used in the fabrication of the equipment shall conform to the requirements or "Specifications for Structural Steel". ASTM A36. All stainless steel shall be Type 316 unless otherwise specified.
	B. Design and fabrication of Structural Steel Members shall be in accordance with the latest edition of AISC "Specifications for the Design, Fabrication, and Erection of Structural Steel Plates, Bars and Strip," Designation A-123, or of the ASTM Standard S�
	C. All parts shall be amply proportioned for all stresses which may occur during fabrication, erection, and operation.

	2.3 BOLTS, NUTS, AND WASHERS
	2.4 NAMEPLATES
	2.5 EQUIPMENT MOUNTS, GROUTING, AND VIBRATION ISOLATION
	A. Where a steel or cast base is shown between the equipment and a concrete pedestal, it shall be painted after fabrication in conformance with applicable provisions of Section 09900.  It also shall be equipped with drain pans and drain connections, where �
	B. All concrete plan dimensions for bases or pedestals shall be at least 2 inches larger in each dimension than the steel or cast base installed thereon.  Conduits, piping connections, drains, etc., shall be installed as shown on the Drawings, and/or stand�
	C. Where specified or noted in the Drawings, the equipment including the base, shall be mounted on or suspended from vibration isolators to prevent the transmission of vibration and mechanically transmitted sound to the supporting structure.  Vibration iso�
	D. Details of the vibration isolators where required by certain units of mechanical equipment are included in the Specifications for furnishing and installing those units.
	E. Furnish all necessary materials and construct suitable raised concrete foundations for all equipment installed, even though such foundations may not be indicated on the Drawings.  The tops of foundations shall be at such elevations as will permit grouti�
	F. In setting pumps, motors, and other items of equipment customarily grouted, make an allowance of at least one inch for grout under the equipment bases.  All shims shall be removed.  Unless otherwise approved, all grout shall be an approved non-shrink gr�
	G. Grout shall be mixed and placed in accordance with the Manufacturer's installation instructions and/or Section 03300, whichever is more stringent.  Where practicable, the grout shall be placed through the grout holes in the base and worked outward and u�
	H. Where such procedure is impracticable, the method of placing grout shall be as approved.  After the grout has hardened sufficiently, all forms, hoppers and excess grout shall be removed, and all exposed grout surfaces shall be patched in an approved man�
	I. Equipment control panels and electrical devices and instrumentation mountings shall be provided as shown and as referenced in Section 16940, Appendix A Panel and Equipment Index.

	2.6 ANCHOR BOLTS
	A. Anchor bolts for all equipment and appurtenances shall be furnished and installed as specified herein and/or as shown on the Drawings or manufacturer’s shop drawings.  Anchor bolt holes in equipment support frames shall not exceed the bolt diameters by �
	B. Equipment manufacturer shall provide structural calculations for all equipment weighing more than 400 pounds.  In addition, any equipment weighing more than 50 pounds that is hung from the structure above or from a wall shall have structural calculation�
	C. It shall be the responsibility of the equipment manufacturer to determine the number, size, and location of all anchor bolts to be set in concrete.  Unless indicated otherwise on the drawings, anchor bolts, nuts, and washers shall be galvanized steel, e�
	D. Obtain anchor bolt templates from the equipment manufacturer to aid in locating anchor bolts in the concrete pad.
	E. No equipment shall be anchored to vertical or overhead structural elements without written approval of the Engineer.

	2.7 Seismic Considerations
	A. Vibration-isolated equipment shall be provided with snubbers capable of retaining the equipment in its designated locations without any material failure or deformation of the snubbers when exposed to a vertical or horizontal force at the contact surface�
	B. Inasmuch as most anchorage of equipment is to be made of poured-in-place concrete elements, it is imperative that types of anchorage be coordinated with the Contractor so that anchorage may be installed at time of pouring.  If calculations and anchorage�
	C. All piping, raceways, ductwork, accessories, appurtenances, etc., furnished with equipment shall be anchored to resist a lateral seismic force of 40 percent of its operating weight without excessive deflection. This force shall be considered acting at t�
	D. Piping with flexible connection and/or expansion joints shall be anchored such that the intended uses of these joints are maintained in the piping system.
	E. See Specification Section 01610: Seismic Design for further information.

	2.8 BELT DRIVES
	A. V-belt with cast iron sheaves rated not less than 1-1/2 times motor horsepower.
	B. Multiple V-belts shall be matched sets.

	2.9 SHAFT COUPLINGS
	A. Shaft couplings for direct connected electric motor driven equipment 1/2 horsepower or larger shall be non-lubricated type, designed for not less than 50,000 hours of operating life.  Where requirements of the equipment dictate specialized features, the�
	B. Coupling sizes shall be as recommended by the manufacturer for the specific application, considering horsepower, speed of rotation, and type of service.  The use of couplings as specified herein shall not relieve the Contractor of his responsibility for�
	C. Couplings shall be of the pin and pre-loaded neoprene cylinder type, designed to accommodate shock loading, vibration and shaft misalignment or offset.  Stub shafts shall be connected through collars or round flanges firmly keyed to their shafts, to neo�

	2.10 BEARINGS
	A. Unless otherwise specified all equipment bearings shall be oil or grease lubricated, ball or roller anti-friction type of standard manufacturer.  Bearings shall be conservatively designed to withstand all stresses of the service specified and shall be s�
	B. Unless otherwise noted, all process-associated equipment, including motors, drivers and driven units shall have, as a minimum, bearings for Class M3 life.
	C. All grease lubricated bearings, except those specified to be factory sealed and lubricated, shall be fitted with easily accessible grease supply, flush drain and relief fittings. Extension tubes shall be used when necessary.  Grease supply fittings shal�
	D. Oil lubricated bearings shall be equipped with either a pressure lubricating system or a separate oil reservoir type system.  Each oil lubrication system shall be of sufficient size to safely absorb the heat energy normally generated in the bearing unde�

	2.11 GUARDS
	A. All exposed moving parts shall be protected with guards in accordance with the requirements of the State Division of Safety Standards.
	B. Belt guards shall be fabricated of 16 gauge, expanded metal or wire screen with 70 percent free area and steel frame, covered both sides. Provide visual inspection of moving parts and insertion of tachometer without removal of guard. Provide access door�
	C. Shaft guards shall be solid 16 gauge galvanized steel, inverted "U" shape trough cover over entire length of exposed horizontal shafts, and tubular shape for vertical shafts. Extend cover to below bottom of shaft and couplings. Provide for lubrication o�
	D. All equipment with exposed moving parts which operates automatically or by remote control shall be identified by signs reading "CAUTION - AUTOMATIC EQUIPMENT - MAY START AT ANY TIME".  Signs shall be 10 inches by 14 inches in size and shall be construct�

	2.12 ELECTRIC MOTORS
	A. Standards:  Motors shall be built in accordance with IEEE Standards, NEMA Standard MGI, latest revision, and to the requirements specified herein.  Where a conflict may exist, these specifications take precedence.
	B. Type:  Unless shown otherwise on the Plans, motors specified herein are three-phase squirrel cage for 1/2 HP and above; or single-phase types for less than 1/2 HP; or D.C. for D.C. Variable Speed Drives.
	C. Rating:  Each motor shall develop ample torque for its required service throughout its acceleration range at a voltage 10 percent below nameplate rating.  Where detailed on the Electrical Drawings to be operated on a reduced voltage starters, the motor �
	D. The motor shall not be required to deliver more than its rated nameplate horsepower, at unity (1.0) service factor, under any condition of mechanical or hydraulic loading.
	E. All motors shall be continuous time rated suitable for operation in a 40 degrees C ambient unless noted otherwise.
	F. Specific motor data such as HP, Service Factor, RPM, enclosure type etc., is specified under the detailed specification for the mechanical equipment with which the motor is supplied.
	G. Inverter-duty rated motors shall be provided where called for on the Plans or in these Specifications.

	2.13 Nameplates
	2.14 Submittal Data
	A. Ambient temperature rating.
	B. Service factor.
	C. Efficiency at 1/2, 3/4 and full load.
	D. Power factor at 1/2, 3/4 and full load.
	E. Motor outline, dimensions and weight.
	F. Descriptive bulletins, including full description of insulation system.
	G. Bearing design data.
	H. Special features (i.e., space heaters, temperature detectors, etc.).
	I. Wiring diagrams for motor power leads, over-temperature switch, heater and moisture monitoring.

	2.15 Condensation Heaters
	2.16 Winding Temperature Detectors
	2.17 Submersible Type1 Protection Devices
	2.18 Submersible Type 2 Protection Devices
	2.19 Submersible Type 3 Protection Devices
	A. Each pump shall be provided with its own self-contained control and status protection device module which shall be mounted within the motor control center (unless indicated otherwise). This module shall operate from a 24 VAC transformer furnished with m

	B. The protection device module shall interface for the direct connection of all pump/motor internal monitoring devices by furnishing the module with four (4) 24 VAC Relays for the following functions.
	1. Stator winding over temperature protection (stops pump, local LED indication).
	2. Stator leakage alarm (local LED indication and contacts for remote alarm indication).
	3. Lower bearing temperature protection (adjustable, stops pump, local LED indication).

	C. The submersible Type 3 protection device shall be Flygt, ITT Industries, CAS or equal.

	2.20 Single Phase Motors
	A. General:  Unless otherwise specified, motors smaller than 143T (1/2 hp) frame shall be single phase, capacitor start.  Small fan motors may be split-phase or shaded pole type if such are standard for the equipment.  Wound rotor or commutator type single

	B. Voltage:  Motors shall be rated for operation at 115 volts, single phase, 60 Hz. Should unusual conditions require a three-phase motor on a frame smaller than 143T, it shall be designed for 200 volts, three phase, 60 Hz, but only after written approval 

	C. Enclosure:  Motors shall be totally-enclosed in conformity with NEMA Standard MG1-10.35.  Small fan motors may be open type if suitably protected from moisture, dripping water and lint accumulation.
	1. Locked rotor current shall not be greater than specified in NEMA Standard MG1-12.32, Design "N".

	D. Bearings:  Motors shall be provided with sealed ball bearings lubricated for 10 years normal use.

	2.21 Three Phase Motors - Frames 143T through 449T
	A. General:  All motors 1/2 HP and larger shall be on a NEMA frame 143T or larger.  Motors shall be designed and connected for operation on a 240 or 480 volt, 3 phase, 60 hertz alternating current system, as applicable. Dual voltage (230/460) rated motors �
	B. All motors shall be NEMA Design B, normal starting torque unless noted otherwise, Starting KVA/HP (Locked rotor) shall not exceed the values given in NEMA Standard MG1-10.37.  Motors shall be manufactured by US  Motors, General Electric, Westinghouse, R�
	C. Bearings:  Anti-friction motor bearings shall be designed to be re-greasable and initially shall be filled with grease suitable for ambient temperatures to 40 degrees C.  Bearings shall be AFBMA Types BC or RN, heavy duty, or shall otherwise be shown to�
	1. All grease lubricated bearings, except those specified to be factory sealed and lubricated, shall be fitted with easily accessible grease supply, flush, drain and relief fittings.  Extension tubes shall be used when necessary.  Grease supply fittings sh�

	D. Insulation:  Insulation systems shall be Class B or F (except as modified below) and shall be the manufacturer's premium grade, resistant to attack by moisture, acids, alkalies, and mechanical or thermal shock.
	E. Enclosures:  Motors shall have a cast iron frame and cast iron or stamped steel conduit box.  Conduit box shall be split from top to bottom and shall be capable of being rotated to four positions.  Synthetic rubber like gaskets shall be provided between�
	1. Open Drip Proof - Manufacturer’s standard design with Class B insulation, stamped steel motor lead junction boxes and 1.15 service factor (@ 40 degrees C).
	2. Totally Enclosed Fan Cooled - TEFC motors shall include Class B insulation, cast iron junction box, 1.15 service factor (@ 40 degrees C) tapped drain holes (corrosion resistant plugs for frames 286T and smaller and automatic breather/drain devices for f�
	3. Explosion Proof - Explosion proof motors shall include Class B insulation, 1.15 service factor (@ 40 degrees C).  Tapped drain holes (corrosion resistant plugs for frames 286T and smaller and automatic breather/drain/drain devices for frames 324T and la�
	4. Severe Duty - Motors shall be of the corrosion resistant type conforming to motors designated by the manufacturer as "Chemical Duty", "Mill and Chemical", "Custom Severe Duty", or similar applicable manufacturer's quality designation.  Severe duty motor�
	5. Submersible - Motors shall be housed in a watertight casing and shall have Class F insulated windings which shall be moisture resistant.  Pump motors shall have cooling characteristics suitable to prevent continuous operation in a totally, partially, or�
	6. Inverter Duty – Motors shall be premium efficient design with inverter grade (Class H) insulation.  Each inverter duty motor shall meet NEMA MG-1, Part 31 specifications for variable frequency drive (VFD) inverter duty applications.  Motors shall be US �
	7. Efficiency - Unless otherwise specifically specified for a specific motor, all motors shall be high-energy efficient type. Efficiencies shall be as determined in accordance with IEEE Standard 112 and NEMA MG-1-12.59.  Motors shall be US Electric Motors �


	2.22 ELECTRICAL DEVICES FURNISHED WITH MECHANICAL EQUIPMENT
	A. Control panels supplied with mechanical equipment shall have the control switches, indicating lights, relay logic, and dry contact SCADA interfaces as indicated for each panel on the P&ID Drawings.  Unless otherwise specified or shown all electrical pow�
	B. Panels housing electrical equipment shall be NEMA rated for area into which panel is to be installed as shown on Contract Electrical Drawings.  NEMA 4X panels shall be stainless steel.  NEMA 1, 12 or 3R panels shall be galvanized steel, electrostatic ap�
	C. Devices mounted in non-ventilated panels shall be rated for a 50 degrees C (122  F) ambient.  Panels with devices rated less than 50 degrees C shall have ventilation fans and louvers. Louver openings shall have removable metal filters.  All outdoor pane
	D. A main panel power disconnect device to disconnect all power within the panel shall be an integral part of the panel and shall be one of the following types:
	1. A horsepower rated heavy-duty fused safety switch or circuit breaker for 480, 240, or 208 volt, 1 phase or 3 phase panels. An outer door mounted operator for each switch or breaker padlockable in the off position shall be provided.
	2. Circuit breaker for 120 volt, 1 phase panels.

	E. Individual motor circuit protector (magnetic only circuit breaker) or fused protection shall be provided for each motor feed from panel.
	F. All panels supplied with a 480-volt power feeder shall be provided with an integrally mounted dual winding 120-volt secondary control power transformers with primary and secondary fusing.  Control power transformers shall have the neutral grounded.
	G. All door mounted devices shall be of a heavy-duty industrial type quality.  Lights, switches and pushbuttons shall be standard 30mm diameter, NEMA 13, U.L. listed and water & oil tight.  All outer door mounted devices shall have black phenolic nameplate
	H. All indicating lights shall be full voltage 120VAC, LED type with push to test switch and wiring.  Light lens colors shall be as follows:
	I. Control relays shall be plug-in type with clear see-through sealed housing.  Provide relay energized neon lamp or LED inside relay housing.
	J. Time delay relays shall be solid state, plug in type with LED timer energized indicator lights.
	K. All fuse shall have visible blown fuse indicator lights.
	L. Contacts for external status, alarms or equipment interlocking shall be of the isolated contact type and provided as required per individual equipment specifications or Process and Instrumentation I-Series Drawings.  Contacts shall be rated 10 amps at 1
	M. Motor starters shall be magnetic, 120VAC coil solenoid operated, NEMA rated for horsepower of supplied equipment, contactor type, with chatter-proof armatures.  Each motor starter to have a normally open and a normally closed auxiliary contacts. Provide�
	N. Watertight gasketed conduit hubs shall be used for all conduit penetrations to outdoor panels.  Conduit entries to outdoor panels shall not enter top of panels.
	O. Auxiliary devices (pressure switches, flow switches, etc.) located remotely from panels but furnished under this Section shall have enclosures as specified in the individual mechanical sections, or in conformance with the NEMA area classification noted �
	P. Schematic (elementary) or connection wiring diagrams, and equipment material lists shall be furnished for all panels. For panels containing a complex control scheme, a written operational theory shall be cross-referenced to the schematic diagram.  The w�

	2.23 Wiring
	A. Conductors extending beyond a panel to other auxiliary equipment which is pre-wired on a skid type or package base shall be protected by galvanized rigid steel conduit.  Where terminating at a motor or other similar device requiring frequent movement or�
	B. Input or output instrumentation level signals shall be 4-20 mA and provided as required per the individual equipment specification and Process & Instrumentation I-Series drawings.  All signal wiring shall have copper twisted shield pairs with overall sh�
	C. Separate power, control and instrumentation terminal strips shall be provided for all external panel connections.  All terminal points shall have black machine printed identification numbers on white background.
	D. All wires inside panels and on pre-wired packages and skids shall have wire labels at each end point.  Wire labels shall be white shrink tubes with permanent ink black machine typed lettering.

	2.24 TOOLS AND SPARE PARTS
	A. All special tools required for exclusive operation and maintenance of respective items of equipment shall be furnished with those items of equipment by the manufacturer.  This includes special tools, instruments, accessories required for proper "in-plan�
	B. All tools and spare parts shall be carefully packed in cartons, labeled with indelible markings, and shall be adequately treated for a long period of storage.  Complete ordering information including manufacturer, part number, part name, and equipment n�
	C. Spare parts for certain equipment provided under Divisions 11, 15, 16 and 17 have been specified in the pertinent Sections of the Specifications.  All spare parts shall be collected and stored in a designated area.  In addition, an inventory listing all�

	2.25 LUBRICANTS
	2.26 LIFTING LUGS
	2.27 VIBRATION
	A. This section specifies the maximum allowable vibration levels for all mechanical equipment over 20 horsepower.  Additional requirements that may be more stringent may also be listed in individual equipment specifications.  In that case, the more stringe�
	1. Unfiltered readings at each unit shall have less than the following peak to peak amplitudes.
	2. Vibration Velocity Limits: Unless otherwise specified, equipment is not to exceed the following peak velocity limits:

	B. For all equipment, axial shaft vibration displacements (relative to casing) shall not exceed 50 percent of the maximum lateral shaft vibration displacements (relative to casing existing at any point along the shaft).
	C. The above vibration responses are to include the range from 5.0 Hz to 5000 Hz and shall therefore encompass both low and high frequency responses of the subject equipment.  The measurements shall be obtained with the equipment installed and operating at�
	D. The Contractor shall furnish a written report covering all the test values and data for each unit tested.


	PART 3 EXECUTION
	3.1 EQUIPMENT INSTALLATION
	A. Belt Driven Equipment:  Mount with motors on common steel base with adjustable motor mount.
	B. Pumps:  Align pump and motor.  Completely fill steel and cast iron pump bases with concrete grout after properly set.
	C. Install equipment so nameplates are visible.
	D. Basis for equipment and material installation is the published recommendations of manufacturer.  Submit such recommendations for review.
	E. Pipelines and other connections to mechanical equipment shall be installed square and shall not put in strain or use the equipment for support unless it is specifically designed for it.

	3.2 IDENTIFICATION
	A. Provide manufacturers' nameplates on all equipment, identifying manufacturer's name, model number, size, capacity, and electrical characteristics.
	B. Leave all manufacturers' nameplates clean and legible. Install all equipment so view of nameplates is not obstructed.
	C. Identify all equipment with symbol number and service as shown.  Identification shall be on 1-1/4 inch by 3 inch, or larger nameplates, securely fastened to equipment.  See section 2.4 Nameplates.
	D. Provide engraved identification of function on switches and manually operable controls.

	3.3 CLEANING
	A. During progress of work, keep premises reasonably free of debris, cuttings, and waste material.  Upon completion of work, and at other times as directed, remove all such debris from premises.
	B. Clean equipment and materials.  Remove foreign materials including dirt, grease, splashed paint, and plaster. Restore to original condition any finish damaged.

	3.4 FACTORY QUALITY CONTROL TESTING
	A. All pumps and mechanical equipment shall receive the following minimum factory testing.  Additional testing requirements may be specified in the individual equipment specification sections.
	B. All pumps shall be provided with manufacturer’s standard factory quality control testing as modified herein.
	C. All pumps greater than 5 horsepower shall receive a hydrostatic test of the pump casing at 1.5 times the pump shut off head.
	D. All pumps shall be statically and dynamically balanced and shall have a certified balancing report.
	E. All pumps 5 horsepower and above shall receive a standard manufacturers bench test that shall include a minimum of 5 test points defining the pump curve.  Test points shall correspond to the design points given in the individual pump specification.
	F.  The remaining test points shall define the pump curve above and below the specified design conditions. In addition, pump shut off conditions shall also be tested.   Test procedures shall follow appropriate sections of the Hydraulic Institute Standards �
	1. As a minimum, pump head, flow, power, speed, efficiency and NPSH shall be determined and recorded.

	G. All pumps scheduled to be driven by variable frequency drives shall be factory tested with a minimum of 5 test points at full speed and 5 test points at each speed specified under the design conditions in the individual pump specifications.  If no alter�
	H. Vertical turbine pumps shall have bowl tests only.
	I. Pump Test Tolerances: In accordance with appropriate Hydraulic Institute Standards, except the following modified tolerances apply:
	1. From 0 to plus 5 percent of head at the rated design point flow.
	2. 0 to plus 5 percent of flow at the rated design point head.
	3. No negative tolerance for the efficiency at the rated design point.
	4. No positive tolerance for vibration limits. Vibration limits in Hydraulic Institute Standards do not apply, use limits specified in this Section of the Specifications.

	J. All non-submersible pumps greater than 10 horsepower shall also be tested for vibration in each plane at each exposed bearing location, on the pump, and on the motor.  Vibration limits shall meet the requirements specified in Section 2.28 or more string�
	K. All non-submersible pumps and non-vertical turbine pumps greater than 15 horsepower shall also receive a noise test.  Measure the unfiltered overall A-weighted sound pressure level in dBA at 3 feet horizontally from the surface of the equipment on four �
	L. For all pumps, except vertical turbine pumps, the actual job motor shall be used unless an alternate means of driving the equipment is agreed to by the Engineer prior to testing.
	M. All mechanical equipment shall be provided with the manufacturer’s standard factory quality control tests, which shall clearly demonstrate conformance with the specifications and the specified manufactured equipment is free from defects.  Standard tests�
	N. All blowers for aeration or channel air systems shall be provided with a standard ASME PTC-10 test at the blower rated speed.  Blower airflow shall be adjusted based on inlet throttling or blower speed to match the blower service specified. All blowers �
	O. All blowers over 40 horsepower shall also be tested for vibration in each plane at each exposed bearing location, on the blower, and on the motor.  Vibration limits shall meet the requirements specified in Section 2.28 or more stringent requirements if �
	P. All blowers and Fans over 10 horsepower shall receive a noise test. Measure the unfiltered overall A-weighted sound pressure level in dBA at 3 feet horizontally from the surface of the equipment on four sides at the mid point of the equipment height.  B�
	Q. All other rotating equipment greater than 40 horsepower shall be tested for vibration in each plane at each exposed bearing location, on the blower, and on the motor.  Vibration limits shall meet the requirements specified in Section 2.28 or more string�
	R. All other rotating equipment greater than 40 horsepower shall receive a noise test.  Measure the unfiltered overall A-weighted sound pressure level in dBA at 3 feet horizontally from the surface of the equipment on four sides at the mid point of the equ�
	S. For all mechanical equipment, the actual job motor shall be used unless an alternate means of driving the equipment is agreed to by the Engineer prior to testing.

	3.5 TEST WITNESSING
	3.6 factory REPORTS
	A. Submit reports for Factory testing. Report features:
	B. Report results in a bound document in generally accepted engineering format with title page, written summary of results compared to specified requirements, and appropriate curves or plots of significant variables in English units.
	C. Include appendix with a copy of raw, unmodified test data sheets indicating test value, date and time of reading, and initials of person taking the data.
	D. Include appendix with sample calculations for adjustments to raw test data and for calculated results.
	E. Include appendix with the make, model and last calibration date of instrumentation used for test measurements.
	F. Include in body of report a drawing or sketch of the test system layout showing location and orientation of the test instruments relative to the tested equipment features.

	3.7 FIELD QUALITY CONTROL TESTING
	A. Temporary Facilities and Labor: Provide all necessary fluids, utilities, temporary piping, temporary supports, temporary access platforms or access means and other temporary facilities and labor necessary to safely operate the equipment and accomplish t�
	B. Instrumentation: Provide all necessary test instrumentation, which has been calibrated within one year from date of test to recognized test standards traceable to the National Institute of Standards and Technology, Washington, D.C. or approved source. P�
	C. Field Quality Control Tests: Schedule test date and notify Engineer at least 7 days prior to start of test. Test Measurement and Result Accuracy:
	D. Use test instruments with accuracies as recommended in the appropriate referenced standards. When no accuracy is recommended in the referenced standard, use 1 percent or better accuracy test instruments.
	E. Do not adjust results of tests for instrumentation accuracy. Measured values and values directly calculated from measured values shall be the basis for comparing actual equipment performance to specified requirements.

	3.8 FIELD TESTING
	A. All pumps and mechanical equipment shall receive the following minimum field testing.  Additional field testing requirements may be specified in the individual equipment specification sections.
	B. Submit test plan indicating test start time and duration, equipment to be tested, other equipment involved or required; temporary facilities required, number and skill or trade of personnel involved; safety issues and planned safety contingencies; antic�
	C. Perform general start-up and testing procedures for the equipment as recommended by the Manufacturer’s written start up instructions.
	D. Prior to testing, verify equipment protective devices and safety devices have been installed, calibrated, and tested and that the manufacturer’s representative has certified proper installation of the equipment.
	E. All mechanical pumps and equipment shall be given an 8-hour performance test and a 5-day facility startup/operational test in accordance with Section 01670.  Equipment shall be operated continuously under normal operation as intended by the Contract Doc�
	F. In addition to an operational test, certain mechanical equipment and pumps shall be given a field performance test as specified herein to demonstrate the complete system as installed meets the specified performance requirements.
	G. All operational and performance testing shall be completed and accepted prior to acceptance of the equipment by the Owner.  Equipment warranty periods shall not begin until final acceptance of the equipment by the Owner.

	3.9 Field Performance Tests for Pumps
	A. All pumps shall be provided with a field performance test in accordance with applicable Hydraulic Institute Standards in addition to the requirements in this and other Sections.
	B. All pumps 5 horsepower and smaller shall receive a field test that shall include testing the pump at the specified design condition.  Pump Flow, head, and horsepower shall be recorded.
	C. All pumps greater than 5 horsepower shall receive a field test that shall include a minimum of 5 test points defining the pump curve.  Test points shall correspond to the design points given in the individual pump specification.  The remaining test poin�
	D. All pumps scheduled to be driven by variable frequency drives shall be tested with a minimum of 5 test points at full speed and 5 test points at each speed specified under the design conditions in the individual pump specifications.  If no alternate spe�
	E. Submersible pumps shall be tested as a complete system after assembly.
	F. Pump Test Tolerances: In accordance with appropriate Hydraulic Institute Standards, except the following modified tolerances apply:
	1. From 0 to plus 5 percent of head at the rated design point flow.
	2. 0 to plus 5 percent of flow at the rated design point head.
	3. No negative tolerance for the efficiency at the rated design point.
	4. No positive tolerance for vibration limits. Vibration limits and test methods in Hydraulic Institute Standards do not apply, use limits and methods specified in this or other Sections of the Specifications.

	G. All non-submersible pumps greater than 10 horsepower shall also be tested for vibration in each plane at each exposed bearing location, on the pump, and on the motor.  Vibration limits shall meet the requirements specified in Section 2.28 or more string�
	H. All non-submersible pumps greater than 15 horsepower shall also receive a noise test.  Measure the unfiltered overall A-weighted sound pressure level in dBA at 3 feet horizontally from the surface of the equipment on four sides at the mid point of the e�
	I. For all pumps, the actual job motor or driver shall be used.

	3.10 Field Performance Test for Mechanical Equipment
	A. All mechanical equipment shall be provided with a field performance tests.
	B. Test all mechanical equipment at rated design conditions.  Record equipment horsepower, speed, and other process performance parameters.  Demonstrate compliance with the specified design conditions.
	C. All equipment over 20 horsepower and shall also be tested for vibration in each plane at each exposed bearing location, on the machine, and on the motor.  Vibration limits shall meet the requirements specified in Section 2.28 or more stringent requireme�
	D. All blowers and Fans over 2 horsepower and all other equipment over 20 horsepower shall receive a noise test. Measure the unfiltered overall A-weighted sound pressure level in dBA at 3 feet horizontally from the surface of the equipment on four sides at�
	E. For all mechanical equipment, the actual job motor or driver shall be used.

	3.11 FIELD REPORTS
	A. Submit reports for field performance testing. Report features:
	B. Report results in a bound document in generally accepted engineering format with title page, written summary of results compared to specified requirements, and appropriate curves or plots of significant variables in English units.
	C. Include appendix with a copy of raw, unmodified test data sheets indicating test value, date and time of reading, and initials of person taking the data.
	D. Include appendix with sample calculations for adjustments to raw test data and for calculated results.
	E. Include appendix with the make, model and last calibration date of instrumentation used for test measurements.
	F. Include in body of report a drawing or sketch of the test system layout showing location and orientation of the test instruments relative to the tested equipment features.

	3.12 PRELIMINARY OPERATION
	3.13 STARTUP SERVICE
	A. Prior to startup, check auxiliary connections, lubrication, venting, controls, wiring, equipment for proper rotation, and install and properly set relief and safety valves to insure readiness of systems.
	B. Start and operate all systems.  All mechanical equipment and systems shall be placed in service by qualified factory authorized technicians who shall provide a written statement that the equipment has been installed and placed in service as recommended ˘
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	PART 1 GENERAL
	1.1 SCOPE
	A. This section covers the vertical multi-stage centrifugal booster pumps used to pump water from the existing holding tank to the new distribution tank and two decant pumps used to pump water from the existing backwash tank to treatment.  The pumps shall 
	B. The pump units shall be complete with a pump, electric motor, and all other appurtenances specified or required for proper operation.  All parts in direct contact with the water shall be made of stainless steel.
	C. Equipment furnished and installed under this section shall be fabricated, assembled, erected, and placed in proper operating condition in full conformity with drawings, specifications, engineering data, instructions, and recommendations of the equipment
	D. Pumps are required to have NSF 61, and when applicable, NSF 372 certification.


	PART 2 MATERIALS
	2.1 GENERAL REQUIREMENTS:
	A. Except as modified or supplemented herein, all vertical multi-stage centrifugal pumps shall conform to the applicable requirements of the Hydraulic Institute Standards.  Wetted portions of pumps shall be made entirely of type 304 stainless steel.

	2.2 POWER SUPPLY:
	A. Power supply to equipment will be 480 volts, 60 Hz, 3 phase, unless noted otherwise on the plans.

	2.3 ELECTRIC MOTOR
	A. The pump shall be furnished with a premium efficiency inverter-duty, fan-cooled, vertical motor rated 480 volts, 60 Hz, three phase as manufactured by General Electric or U.S. Motors, or equal.  The motor shall have a 1.15 service factor and Class F ins�

	2.4 PUMP END ASSEMBLY
	A. The pump shaft shall be of AISI Type 410 or 416 stainless steel, turned and ground.
	B. The inlet diffusers, impellers, and outer sleeve shall be made of stainless steel.  Non-wetted portions of the pump casing and motor shall be made of either stainless steel or cast or ductile iron.
	C. The pump shall be provided with a balanced mechanical seal which can be replaced without removing the motor from the pump.
	D. The seal housing chamber shall be designed to prevent the accumulation of air in critical areas near the mechanical sea.
	E. The pump shall be easily disassembled and not require any special tools or assembly or disassembly.

	2.5 PUMP SERVICE CONDITIONS
	A. The pump shall be suitable for pumping potable well water.

	2.6 PERFORMANCE AND DESIGN REQUIREMENTS
	A. The pumping unit shall be designed for the following operating conditions when operated at maximum speed, unless otherwise noted. For design and rating purposes, the water to be pumped shall be assumed, to have a temperature less than of 80 F.
	B. Performance of the pump shall be stable and free from damaging cavitation, vibration, and noise in the operating head range.
	C. Pumping Design Criteria for the two booster pumps is summarized as follows:
	D. Pumping Design Criteria for the two decant pumps is summarized as follows:

	2.7 PUMP AND MOTOR SUBMITTALS
	A. Pump Submittals
	1. Name of manufacturer
	2. Type and model
	3. Complete performance curves showing capacity versus head, NPSH required, pump efficiency, and BHP plotted to scales consistent with performance requirements.  Include variable speed curves for the range of 70% to 100% speed.
	4. Contractor / Manufacturer shall provide the owner with certified curves (factory,non-witnessed).
	5. Design rotational speed
	6. Number of stages
	7. Type of seal and materials
	8. Size of inlet and discharge outlet
	9. Weight

	B. Motor Submittals
	1. Name of manufacturer.
	2. Type and model.
	3. Type of bearing and lubrication.
	4. Rated size of motor, hp.
	5. Insulation rating.
	6. Duty – inverter or premium efficiency.
	7. Full load rotational speed.
	8. Net weight.
	9. Efficiency at full load and rated pump condition.
	10. Full load current.
	11. Locked rotor current.

	C. Complete Pumping Unit Submittals
	D. Maximum overall dimensions.
	E. Total weight.

	2.8 WORKMANSHIP
	A. Shop Painting
	B. Balance


	PART 3 INSTALLATION AND FIELD TESTING
	3.1 INSTALLATION
	3.2 FIELD TESTS
	A. After initial startup, a preliminary running-in period will be provided for the Contractor to make field tests and necessary adjustments.  The Owner will then operate the pump for a period of 30 consecutive calendar days.
	B. At the end of the specified period of operation, the pump will be accepted if, in the opinion of the Engineer, the pump has operated satisfactorily without excessive power input, vibration, wear, lubrication, or undue attention required for this operati�
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	PART 1 GENERAL
	1.1 Decription
	A. The work of this section consists of furnishing and installing in-line static mixer.

	1.2 RELATED WORK SPECIFIED ELSEWHERE
	A. Section 01300: Submittals
	B. Section 11010: General Mechanical Equipment Provisions
	C. Section 15010: General Process and Onsite Utility Piping Provisions

	1.3 QUALITY ASSURANCE
	1.4 SUBMITTALS
	A. Submittals are to be in accordance with Section 01300.
	B. Drawings and descriptive data, as provided by the manufacturer, are to be submitted.


	PART 2 MATERIALS
	2.1 static mixer
	A. The size and quantity of static mixers is as shown on the Contract Drawings.
	B. The Static Mixer shall be of a compact ring body design with 150 lb. flanges for mounting between two standard pipe flanges. The ring body shall be a minimum thickness of 0.875-inch.
	C. The mixer body shall include one or more injection fittings, as shown on the Contract Drawings.  The fittings shall be fabricated of a material that is compatible with all chemicals shown as being used on this project.
	D. The mixer body and plate materials shall be suitable for handling raw well water as the process fluid at a maximum rate of flow of 100 GPM.
	E. The mixer body and plate shall be fabricated from materials that are suitable for handling the following injection chemicals:
	1. Poly Aluminum Chloride (PAC)
	2. Sodium Hypochlorite (NaOCl)
	3. Ferric Chloride (FeCl3)

	F. Gaskets:  Ring-type neoprene gaskets or as appropriate for the chemical(s) being injected at that site shall be furnished and shall be adhered to both sides of the mixer body.
	G. Mixing Plate
	1. The mixing plate shall be computer designed to provide a geometric shape which will create the mixing vortices to effectively mix the injected fluid(s) with the main process fluid.
	2. The average variation in the process stream of the injected fluid shall be within 1% of the mean value at 10 pipe diameters downstream of the mixer.
	3. The mixing plate shall be no less than 0.125-inch thick and shall be formed from a material that is compatible with all chemicals shown as being used on this project.  It shall be mounted in a machined cavity on the upstream side of the ring body.
	4. The mixing plate shall be designed and fabricated in such a manner so as to minimize head loss.

	H. Manufacturer
	1. Mixers shall be by Westfall Manufacturing Company; or
	2. Approved equal.



	PART 3 execution
	3.1 INSTALLATION


	11240 Chemical Pumps_rebid
	PART 1 GENERAL
	1.1 General
	1.2 Submittals
	A. Submit the following in accordance with Section 01300:
	1. Manufacturer’s standard brochures and catalog information on the pumps being provided, including the tubing material being provided.
	2. Certified shop drawings for pumps and enclosures.
	3. Characteristic performance curve showing flow rate as a function of RPM and pressure.
	4. Dimensional drawings.
	5. Operating, maintenance, programming, and wiring instructions


	1.3 Delivery, storage, and handling
	A. Shipping
	1. Ship pump and drive assembled complete.  Ship tubing separately for field installation and process line connection by contractor.
	2. Pack all additional spare parts in containers bearing labels clearly designating contents and pieces of equipment for which intended.
	3. Deliver spare parts at the same time as associated equipment.

	B. Receiving
	1. Contractor shall inspect and inventory items upon delivery to site.
	2. Contractor to store and safeguard equipment, material, instructions, and spare parts in accordance with manufacturer's written instructions.


	1.4 WARRANTY
	A. Provide a five-year manufacturer’s warranty from date of shipment.  Where the manufacturer’s standard warranty is less than 5-years, the warranty must be extended to 5-years to be acceptable.


	PART 2 MATERIALS
	2.1 Polymer Metering Pump
	A. Polymer (Polyaluminum Chloride or Kemira Pax-XL8) Metering Pumps shall be positive displacement peristaltic proportioning pumps, with analog-based variable speed drive, suitable for metering polymer (Polyaluminum Chloride or Kemira Pax-XL8) solution at �
	1. The solution injection metering pumps shall be positive displacement peristaltic proportioning pumps.  Pre-approved pump manufacturer: Watson-Marlow 520 DuN/REM.
	2. Pumps shall be watertight, and capable of being hosed down without damage.
	3. The solution metering pumps shall be powered by 120 VAC.  480 VAC metering pumps are not acceptable.
	4. The system shall be able to operate continuously 24-hours per day.
	5. Tubing
	a. Tubing shall be single cartridge, 3.2 mm inside diameter Marprene, or as recommended.
	b. The tubing shall be replaceable without the use of tools, with no disassembly of the pumphead, and the pump must be completely stopped.  Tubing material shall be compatible with polymer (polyaluminum chloride or Kemira Pax-XL8) solution.


	B. Polymer (Polyaluminum Chloride or Kemira Pax-XL8) Metering Pumps
	1. Number required
	a. Chemical Building - Two (one duty and one standby)

	2. Maximum Feed Rate Capacity: 0.02 G.P.H. @ 60 P.S.I.

	C. Each pump shall be supplied with a TEFC motor, pressure relief valve, and calibration column; pre-plumbed and mounted on the existing chemical stand/new storage tank.
	D. Pumps shall be wired to be capable of accepting a 4-20mA signal for flow pacing, or to accept a remote speed signal via SCADA input.

	2.2 spares
	A. Supply four spare tube elements of the specified size per pump.
	B. Supply one spare pumphead assembly and rotor for each pair of pumps.


	PART 3 execution
	3.1 Installation (by contractor)
	A. Contractor shall install items in accordance with manufacturer's printed instructions and as indicated and specified.
	B. Contractor shall supply shielded signal wiring for wiring of the required remote input and output to the connectors.
	C. Contractor to supply fittings for connection of pump to process.

	3.2 FIELD TESTING
	A. Provide all labor and material to start up, test and field adjust the metering pump.
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	PART 1 GENERAL
	1.1 DESCRIPTION
	A. The work to be performed in accordance with this Section includes all work associated with the installation of a submersible pump, together with the associated piping connections.
	B. The pump is to be installed such that the primary intake screen will be approximately 230 +/- feet below grade surface (BGS) in the existing well.  The existing steel well casing is 8” nominal diameter.
	C. Unless specifically noted otherwise, it is the intent of this Section, along with the Drawings to cover the equipment and installation provisions for a new submersible pump and motor which meet specific operational and performance criteria.  Any pump wh
	D. All pumps, motors, coatings, and appurtenances shall be certified to comply with NSF 61 for potable water components.

	1.2 SUBMITTALS
	A. Contractor shall submit for review to the Engineer, sufficient literature, detailed specifications and drawings to show dimensions, make, style, speed, size, type, horsepower, head capacity, NPSHR,  efficiency, materials used, design features, internal 
	B. All Submittals shall clearly sate any deviation from the specified requirements.
	C. The following shall also be furnished with the submittal package
	1. Performance data curves showing head, capacity, horsepower demand and pump efficiency over the entire operating range of the pump, from shutoff to maximum capacity. The equipment manufacturer shall indicate separately the head, horsepower demand, overal
	2. The submittal shall include complete and detailed information regarding the installation of the pump. Any unusual installation requirements or operating conditions which are critical to the installation and safe and reliable operation of the pumps shoul�
	3. Motor manufacturer and performance criteria including, horsepower, efficiency, power factor, dimensions, weight, startup characteristics, and warranty.
	4. Pump and motor suppliers shall supply a copy of the certification documentation that the supplied pump and motor meet NSF 61 and NSF 372 requirements.
	5. Column Check Valves.  Provide manufacturer’s data.
	6. Operation and Maintenance Manuals shall be in accordance with Specification Section 01680 – Operating and Maintenance Manuals.


	1.3 Pump Manufacturers
	A. The submersible pump manufacturer shall be Goulds or Grundfoss.  Other manufacturers are acceptable per paragraph B.
	B. Alternative Manufacturer Submittals
	1. All requests to accept a pump as an alternate shall be prepared as a detailed submittal to the Owner.  The submittal shall contain documentation including pump construction, materials, pump curves, and a list of any requested exceptions to the specifica�
	2. The submittal shall include a list with a minimum of 10 installations of similar sized pumps more than 2 years old, with the names and phone numbers of a reference at each installation.
	3. The submittal shall include a statement regarding expected delivery times for the proposed equipment.
	4. Requests for substitution prior to the receipt of bids must be received by the Owner no less than 3 working days prior to bid opening.  If received more than 3 working days prior to bid opening, a determination will be made and the results forwarded to �


	1.4 WARRANTY
	1.5 PUMP TEST
	A. The pump manufacturer shall perform a non-witnessed factory certified performance test on each pump supplied for this project.
	B. Test results shall be stamped by a professional engineer licensed in the location were the tests are performed.
	C. Tests shall include capacity, head, brake horsepower, and efficiency, in accordance with Hydraulic Institute, to a minimum of five points on the performance curve plus shutoff and runout.  The factory pump test need not be performed with the actual moto�
	1. Head capacity characteristics
	2. Flow in gallons per minute
	3. Velocity head and pipe friction losses
	4. Power input requirements throughout entire operating range of the pump
	5. Pump efficiency over entire operating range of pump
	6. Net positive suction head required (NPSHr)- (typical for pump model)
	7. Overall efficiency of the pumping unit, over a range from zero to 120 percent of the rated pump operating point
	8. Pump speed, size or type, impeller diameter
	9. Pump serial number.
	10. All data points resulting from the test and through which the curves are drawn shall be plainly indicated

	D. The certified tests shall be submitted to the Engineer for review and approval prior to shipping of the pumps.

	1.6 QUALITY ASSURANCE
	A. American National Standards Institute (ANSI).
	B. Institute of Electrical and Electronic Engineers (IEEE).
	C. National Electrical Manufacturers’ Association (NEMA).  Motors shall be designed, built, and tested per NEMA MG1 standards.
	D. Anti-Friction Bearing Manufacturers’ Association (AFBMA).
	E. All materials and equipment shall be labeled or listed as being approved by the Underwriters Laboratories (U.L.) whenever applicable.  Equipment offered as meeting the intent of the U.L. requirements may be acceptable subject to the approval of the Engi�
	F. Hydraulic Institute (ANSI/HI)
	G. American Water Works Association (AWWA)

	1.7 WARRANTY

	PART 2 MATERIALS
	2.1 GENERAL REQUIREMENTS:
	2.2 SUBMERSIBLE TURBINE PUMP
	2.3 submersible motor
	A. The submersible motor shall be a premium efficiency 10 HP minimum, 1.15SF, and of sufficient size to supply the needed power for the entire rated range of the pump curve.  The motor shall conform to the latest NEMA specifications for submersible motors.�

	2.4 DISCHARGE COLUMN PIPE
	A. The discharge column pipe shall be nominal 3” diameter, SCH 40 304 Stainless Steel pipe in interchangeable sections not over 20 feet in length and with the ends of each section faced parallel and machined with 8 straight threads per inch permitting the �
	B.  Pipe shall be steam cleaned at the factory after threading, and shall be provided with a certification from the factory that the pipe is contaminant free.

	2.5 SPARE PARTS
	A. One set of bearings for each pump model.
	B. Two sets of all gaskets and o-rings for each pump model

	2.6 Power Cable

	PART 3 EXECUTION
	3.1 SUBMERSIBLE PUMP INSTALLATION
	A. The pump shall be installed per manufacturer's installation instructions.  The electrical cable shall be supported on the discharge pipe at 10 foot minimum intervals with plastic waterproof tape.  For every 50 ft of setting, 1 ft extra cable shall be in�
	B. Cooling shrouds shall be installed to ensure over heating of motor does not occur during normal usage.
	C. The pump shall be installed using submersible cable, sized per NEC for the size of motor provided, also taking into account the voltage drop caused by the losses in the feeder from the motor starter.  Voltage drop of the motor feeder from the controller�

	3.2 DISCHARGE COLUMN PIPE
	A. The discharge pipe shall be installed to the depth as indicated in this specification.  The discharge pipe will be secured so that it will not unscrew.  Lubricant used for installation shall be non-petroleum, food-grade material.  Each length of pipe ma�

	3.3 ACCEPTANCE TESTS
	A. After installation of the pumping equipment and when water is available, each unit shall be given a running test during which it shall be demonstrate its ability to operate without vibration or overheating and to pump satisfactorily.  During the tests, �
	B. All adjustments necessary to place the equipment in satisfactory working order shall be made at the time of the above tests.
	C. In case the Contractor is unable to demonstrate to the satisfaction of the Engineer that the units will satisfactorily perform according to these specifications and manufacturer’s requirements and that they will operate free from vibration and heating, �

	3.4 START UP SERVICE
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	PART 1 GENERAL
	1.1 description
	A. In the process of iron, manganese and arsenic removal via pressure vessels (filtration vessels) containing granular filter media, the new plant Arsenic Treatment System (ATS) utilizes sodium hypochlorite for raw water pre-oxidation, ferric chloride for 
	B. The filtration vessel shall be of welded steel construction using SA-516 Grade 70 steel, rated for a maximum working pressure of 120 psi and design pressure of not less than 150 psi.  They shall be designed, fabricated, inspected and tested in accordanc

	1.2 related work specified elsewhere
	A. Section 01300:  Submittals
	B. Section 15080: Piping Accessories and Appurtenances
	C. Section 11010:  General Mechanical Equipment Provisions
	D. Division 16:  Electrical

	1.3 quality assurance
	A. The filter equipment supplier/vendor will provide a letter of certification with the Contractor’s bid documents that the intended filter/media/equipment for use on this project meets all the requirements of this specification, or provide noted exception
	B. The equipment/media provider will be required to perform pilot testing on the existing well water and be responsible for the new ATS meeting State of Nevada drinking water quality standards with respect to arsenic, iron, and manganese concentrations. Th
	C. The vessel manufacturer shall prepare a Form U-1A "Manufacturer's Data Report for Pressure Vessels (Alternative Form for Single Chamber, Completely Shop or Field Fabricated Vessels Only)” to certify that the vessel was built in accordance with ASME Code�

	1.4 operating conditions and performance
	A. Operating Conditions
	1. The Arsenic Treatment System (ATS) utilizes Sodium Hydroxide and Ferric Chloride to remove arsenic by granular media filtration.
	2. Filtration vessels fabricated and provided are required to maintain continuous full flow treatment of 100 GPM during normal operation. Reduced treatment capacity will be required during back wash periods.
	3. The following table is a summary of raw well water quality data and expected average treatment chemical doses.  Well Water Quality Data for Well 1 and Well 3 is based on field sample data.

	B. Performance Requirements
	1. The following table is a listing of performance requirements for the filtration vessels and filter media.


	1.5 SUBMITTALS
	A. Submittals are to be in accordance with Section 01300.
	B. Shop Drawings and Calculations
	1. The filtration equipment supplier shall submit to the Owner four (4) complete sets of shop drawings, list of materials and coatings used, data sheets, and other descriptive drawings and material as may be required to fully describe the equipment propose�
	2. Provide dimensional drawings indicating vessel dimensions, wall thickness, mounting details, internals, laterals, header and underdrain system.
	3. Provide fabrication drawings and structural calculations for vessel and for all support legs.  Calculations must be prepared, signed, and stamped by a Licensed Professional Civil Engineer in the State of Nevada.  Structural calculations must include con�
	a. Structural and wind loading calculations for the foundation support system will be performed by a Professional Civil Engineer, licensed in the state of Nevada, as provided by the Owner.

	4. Provide setting drawings, templates, and directions for the installation of anchor bolts and interior anchors.
	5. Provide ASME Code (latest edition) compliant calculations.
	6. Provide detailed descriptions of each piece of equipment specified.
	7. Provide hydraulic calculations verifying criteria described in the Performance Requirements of Part 1.04.
	8. Provide sizing calculation for the Automatic Air and Vacuum Relief Valve and Pressure Relief Valve described in Part 2.3.B.1.a and 2.3.B.1.b.
	9. Provide specifications and installation procedures for interior media support and underdrain system:
	a. Support media specifications and gradation criteria.

	10. Provide installation instructions for vessel, including for the underdrain encasement using flowable grout.
	11. Provide NSF/ANSI 60/61, and when applicable, NSF 372 Certification for Vessel Internal Coating System.
	12. For the Filtration Media provide:
	a. Loading and unloading instructions.
	b. Sieve analysis, in accordance with ASTM C136, as modified and supplemented by ANSI/AWWA B102-10 (before supporting media shipment).
	c. Uniformity Coefficient.
	d. NSF 60/61, and when applicable, NSF 372 Certification.
	e. Certificate of Compliance stating that the supporting media furnished complies with the applicable provisions of ANSI/AWWA B102-10 and this Specification (before supporting media shipment).


	C. Operation and Maintenance Manual
	1. Provide prior to delivery of the vessel.
	2. Fulfill all requirements of Section 01780, Operation and Maintenance Data.
	3. Submit complete manuals, to include:
	a. Copies of all approved Shop Drawings;
	b. Test reports;
	c. Maintenance data and schedules;
	d. Description of operation;
	e. Magnified views of interior piping configuration;
	f. Support gravel specification and removal;
	g. Condition assessment of internals.
	h. Electronic copy of the completely functional filter control program code with full documentation and notations.



	1.6 coordination
	A. Coordination as required in Section 16010, Part 1.10 – COORDINATION MEETINGS.
	B. Coordination as required in Section 16910, Part 1.5 – SOFTWARE MEETINGS.


	PART 2  materialS
	2.1 pressure (filtration) vessel components
	A. Pressure (Filtration) Vessel
	1. One (1) new vertical pressure vessel is to be provided.  The vessel is to be sized for an aggregate flow of 100 GPM flow at a 4.0-6.0 GPM/ft2 flux rate when combined with the existing 42-inch diameter filter.  During filter backwash periods, 40-60 GPM i�
	2. The vessel shall be of welded steel construction using SA-516 Grade 70 steel, rated for a maximum working pressure of 150 psi and design pressure of not less than 120 psi.  It shall be designed, fabricated, inspected and tested in accordance with the la�
	3. The vessel is to bear the appropriate ASME Code stamp to verify conformance.
	4. Pressure vessel are to include the following features:
	a. Provide one access manway at top of the  tank . The following types of manways can be supplied:
	1) 14” x 18” elliptical;

	b. Three(3) lifting lugs of 8000lbs capacity each.
	c. Connections
	1) Inlet connection One (1)
	2) Effluent connection: One (1)
	3) Drain down connection: One (1)

	d. A sufficient number of structural steel supports as required by the manufacturer; not less than 4.

	5. Underdrain
	a. Lower header manifold system shall be Schedule 10 316L stainless steel as shown on installation drawing and shall have a velocity of less than 9 ft./sec.
	b. Laterals to be 316L stainless steel pipe, "wedge-wire" wrapped pipe, to be Sch. 40 threaded one end, with a continuously welded 12 gauge cap on the other end.  "Wedge-wire" to be 60/93 construction with end bands.  End bands to be "TIG" welded to wedge �
	c.  Lateral-pipe orifice drilling and pattern to be designed to accommodate flow and insure even distribution of backwash-water and collection. Saw cut, lazar cut or punched rectangular slits are not acceptable methods for manufacturing the laterals orific�
	d. Welding to be per ASME code by qualified welders using S/S316ELC weld rod.
	e. All welded stainless steel shall be passivated per specification QQ-P-35C, except no salt spray test required.
	f. The 316L stainless steel wedge-wire laterals will be installed in the filter after concrete filler has been installed by the contractor into the bottom head.  (The concrete shall be installed per the manufactures drawings.) They shall be threaded into t�
	g. The complete underdrain system shall be designed to provide a near perfect feed distribution.

	6. Inlet Distributor/Backwash Collector
	a. Each filter shall be provided with an influent distributor/backwash collector of the central manifold type consisting of an appropriately sized diameter schedule 10-316L stainless steel or SCH 80 PVC pipe extending the length of the filter along the upp�
	b. The distributor/collector manifold shall be properly sized and spaced such that the water is distributed to, or collected from, the vessel in a uniform manner.
	c. The influent distributor and wash water collector shall be fabricated as an integral part of the filter vessel and shall receive the same coating as the interior of the filter vessel.

	7. Media Supporting Gravel
	a. The support gravel should be furnished and installed per the Supplier’s recommendations to ensure performance and warranty, but a basic description is as follows:
	1) Media supporting gravel in the bottom of each filter shall be provided 12 inches in depth consisting of four layers from a bottom layer graded 1" x 5/8" to a top layer graded to approximately 1/8” x 1/16".
	2) The supporting bed shall be free from foreign materials such as dirt or clay loam, and shall be basically composed of rounded and/or angular particles with little or no flat or elongated particles.
	3) Each size of gravel shall be furnished in marked burlap or plastic bags to simplify handling and installation.
	4) Gravel material shall be provided in sufficient volume by grade to assure the following layers:
	a) 3 inch depth 1" x 5/8" (bottom layer)
	b) 3 inch depth 1/2" x 1/4"
	c) 3 inch depth 1/4" x 1/8"
	d) 3 inch depth 1/8" x 1/16" (top layer)



	8. Manufacturer of filtration system to be:
	a.  Pureflow© Filtration Division of California Environmental Controls, Inc.
	b.  Loprest Water Treatment Co.
	c. Engineer approved equivalent.



	2.2 Nameplates and Code Stamps
	2.3 filtration vessel Accessories
	A. In addition to items listed in Part 2.01 above, each filtration vessel shall be equipped with the following accessories:
	1. One (1) - Combination Air Release and Air/Vacuum Valves (CAV) - CAVs shall be float actuated, shall be sized and rated per ASME Section VIII Division 1 requirements and shall meet the following:
	a. A large orifice to exhaust air during filling or admit air during drainage to break vacuum.
	b. A small venting orifice to discharge accumulated air or vapor to atmosphere with the system under pressure.
	c. Sizing shall be by the Pressure Filter Supplier, but not less than 1”.

	2. Construction
	a. Body, Cover:  Cast Iron, per ASTM A126 Grade B.
	b. Float:  Type 316 Stainless Steel, per ASTM A240.
	c. Seat:  Buna-N or Type 316 Stainless Steel.
	d. Trim:  Type 316 Stainless Steel, per ASTM A240.
	e. Suitable for pressures up to 150 psi.

	3. Each CARV shall incorporate an isolation valve to allow removal of the valve without shutting down the equipment.
	4. Product and Manufacturer - provide one of the following:
	a. A.R.I.;
	b. Val-Matic;
	c. APCO, as manufactured by Valve and Primer Corporation;
	d. Crispin, as manufactured by Multiplex Manufacturing Company; or
	e. Approved equivalent.


	B. One (1) - Pressure Relief Valve, sized and rated per ASME Section VIII Division 1 requirements and the following:
	1. Pressure Relief Setting:  Adjustable, factory set to 130 psi.
	2. Relief Capacity:  100  GPM.

	C. One (1) - 2-inch threaded outlet for vessel drain.
	D. Three (3) Sample Cocks.
	E. Turbidimeter sample port on effluent piping
	F. Each Filtration Vessel shall be equipped to be fully functional units, and shall include manifold piping and automatically operated butterfly valves, with electric actuators,  flow meters,  and Hach 1720E filter effluent turbidimeters for the following �
	1. Inlet.
	2. Outlet.
	3. Backwash Inlet.
	4. Backwash Outlet.
	5. Rinse.
	6. Butterfly valves and actuators shall be manufactured per Specification 15100 and shall come equipped with remote control, positive open/close contact reporting, position indication and reporting capability.
	7. Filter effluent water quality monitoring.
	8. Filter effluent flow control and monitoring, per Specification 17137.


	2.4 Filtration vessel Instrumentation and Appurtenances
	A. Each Filtration Vessel shall be equipped with a pressure differential indicator (transmitter) that is equipped with 4-20 mA signal outputs that are connected to the central control panel.
	B. Butterfly valves and actuators shall be manufactured shall be manufactured per Specification 15100 and come equipped with remote control and reporting capability.
	C. The filter system shall be equipped with a Hach 1720E turbidimeter that is capable of outputting a 4-20 mA signal to the central control panel for the combined filter effluent.
	D. Each Filtration Vessel shall be equipped with a magnetic flow meter that is capable of outputting a 4-20 mA signal to the central control panel for both the treated service flow and filter to waste.

	2.5 filtration media
	A. The Contractor is responsible for removal of existing filter and filter media.  The existing media is not expected to contain any hazardous materials and should be able to be taken to a regular landfill location.  However, the Contractor will need a TCL�
	B. The filtration media provided is to be a manganese greensand (i.e. manganese dioxide), conforming to ANSI/AWWA Standard B102-10 for Manganese Greensand for Filters.
	C. The filtration media shall allow for a hydraulic loading rate of 3-10 GPM/ft2 and a backwash loading rate of 12-20 GPM/ ft2.  The media shall be NSF/ANSI 60/61, and when applicable, NSF 372 certified and approved for potable water use at the hydraulic l�
	D. Quantities of filtration media that will be required are to be determined by the supplier.
	E. Product and Manufacturer – provide one of the following:
	1. GreensandPlus™ manganese dioxide filter media, as manufactured by Inversand Company;
	2. Pureflow PM-200™ manganese dioxide filter media, as manufactured by Pureflow© Filtration Division of California Environmental Controls, Inc.; or
	3. Approved equivalent.
	a. In order to be approved as an equivalent media to the two approved medias listed, All testing and performance indicators will need to meet or exceed the performance of the Greensand PlusTM or PM-200TM media, including, but not limited to:
	b. Arsenic, iron, and manganese removal
	c. Equivalent chemical feed rates for all chemicals
	d. pH
	e. Filtration rate
	f. Filter run times (Equivalent Bed Volumes per run time)
	g. Backwash rates and volumes
	h. Media hardness
	i. Warranty on media life
	1) The proposed equivalent media supplier will be required to perform the pilot testing to prove the media equivalence at no cost to TMWA, and with no impacts to the proposed construction schedule.





	PART 3 EXECUTION
	3.1 Vessel fabrication
	A. Welding
	1. Weld reinforcement shall be in accordance with ASME Code.  Excessive reinforcement shall be ground down to within the ASME Code requirements, and as required to install the lining systems.

	B. Welder Qualification
	1. All welders and welding operators shall be qualified, at the Supplier’s sole expense, by an ASME-approved testing laboratory before performing any welding under this Section.  Qualification tests shall be in accordance with Section IX, Article III of th�

	C. Shop Inspection
	1. The Engineer/Owner reserves the right to witness all factory tests conducted on equipment under this Section.

	D. Execute the Work per Division 1, General Requirements.

	3.2 Vessel surface preparation and painting
	A. Surface preparation and paint application shall follow the requirements of the coating manufacturer’s recommendations.
	B. The vessel interior and other ferrous metal surfaces in contact with the water being treated shall receive a shop-applied coating system in conformance with the requirements of NSF/ANSI 60/61, and when applicable, NSF 372 and AWWA D102-97 (Inside Coatin	
	1. Surface Preparation:  SSPC-SP 5 White Blast Cleaning.
	2. Product and Manufacturer - provide the following:
	a. Tnemec Primer:  Series 140F-15BL (Tank White) Polyamidoamine Epoxy - 1 coat, 5-6 mils DFT.
	b. Tnemec Finish:  Series 140F-15BL (Tank White) Polyamidoamine Epoxy - 1 coat, 5-6 mils DFT.
	c. Total System DFT:  14-16 mils.
	d. Or approved equivalent.


	C. Exterior Steel
	1. Surface Preparation:  SSPC-SP6 Commercial Abrasive Blast Cleaning.
	2. “Exterior steel surfaces” applies to:
	a. All surfaces on the exterior of the filter tank.
	b. Structural saddles.
	c. Lifting lugs.
	d. All exterior attachments.
	e. Filter piping

	3. Product and Manufacturer - provide one of the following:
	a. Tnemec Primer:  66 H.B. Epoxoline - 2 coats, 2-3 dry mils per coat.
	b. Tnemec Intermediate:  69 H.B. Epoxoline II - 1 coat, 4-5 dry mils.
	c. Tnemec Finish:  1075 Endura-Shield II - 2 coats, 1.5-2 dry mils per coat.
	d. Or approved equivalent.



	3.3 shipping
	A. Filtration Vessels
	1. Tank interiors are to be thoroughly cleaned removing all dirt, grease, etc. prior to shipment.  The internal and external vessel surfaces shall be prepared according to Part 3.02 above, Surface Preparation and Painting, prior to shipment.

	B. Filtration Media
	1. Marking for Shipping:  Each bag of manganese greensand (material) shall be marked clearly with the following information:
	a. Material composition;
	b. Gradation;
	c. Source; and
	d. Lot or stockpile identification.

	2. Preparing Media for Shipment:  Manganese greensand shall be shipped in suitable heavy-duty cloth or paper bags.
	3. Shipping Notice:  When a shipment of material is being loaded, the supplier shall notify the Contractor of the method of shipment and the date to be shipped.  The shipping notice shall contain a certification of the particle size distribution of the mat

	4. Receipt of Shipment:  Once the shipment is received, the Contractor will have it promptly sampled and tested.


	3.4 filtration media storage and handling
	A. Materials shall be stored at the site of the work in a way that prevents breakage of the bags in which the materials were shipped and prevents spillage of the material.
	B. When a shipment of material must be stored for any length of time prior to placement, the Contractor shall store the material in such a manner that the material will remain dry and free from contamination by foreign materials, and sun damage to plastic 


	3.5 FIELD QUALITY CONTROL
	A. Witnessing:  All field testing shall be witnessed by the Engineer; provide advance notice of field testing as specified in Section 01010.
	B. Inspection and Checkout:  As specified in Section 01010.
	C. Operational Testing:  As specified in Section 01010.

	3.6 rejection of filtration media
	A. If the greensand filter materials do not meet the applicable requirements of ANSI/AWWA Standard B102-10, the Owner and/or Engineer may elect to have them removed from the site.  With approval from the Owner and/or Engineer, the Contractor may elect to h


	3.7 placing filtration media and preparing vessels for service
	A. The filtration vessels shall be properly cleaned, and the top elevation of each layer to be placed shall be properly marked on the inside surface of the vessels, in accordance with ANSI/AWWA Standard B102-10.
	B. Media supporting gravel shall be properly placed, in accordance with filtration vessel manufacturer’s specifications, prior to placing filtration media.
	C. Media shall be placed one layer at a time.  The top elevation of each layer shall be properly checked and the media shall be washed and scraped, as required, in accordance with ANSI/AWWA Standard B102-10.
	D. Once media has been properly placed within the vessels, washing, scraping, adding additional material as necessary, disinfecting, and charging of media shall be done, in strict accordance with ANSI/AWWA Standard B102-10.

	3.8 MANUFACTUReR’S FIELD SERVICES
	A. Filter manufacture will be required to inspect installed filter vessel/system prior to filter media installation, and provide onsite supervision of filter media placement.
	B. 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 01010.
	C. Training:  As specified in Section 01675.



	11604 Safety Equipment_rebid
	PART 1 GENERAL
	1.1 SCOPE
	A. Safety Chart
	B. First Aid Kit
	C. Safety Glasses

	1.2 SUBMITTALS
	A. In accordance with Section 01300.
	B. Manufacturer’s literature and certificates of compliance with these and other referenced sections.
	C. Manufacturer’s installation instructions, parts list, and operating and maintenance instructions.

	1.3 MANUFACTURER

	PART 2 MATERIALS
	2.1 GENERAL
	2.2 SAFETY CHART (TOXIC AND HAZARDOUS CHEMICALS CHART)
	A. Manufacturers:  One of the following or equal:
	1. Lab Safety Supply, No. 24213

	B. Features and Characteristics
	1. Reference guide for emergency situations.
	2. Information for safe storage, handling and disposal of 150 toxic and hazardous industrial chemicals.
	3. Printed in four (4) colors on washable plastic.
	4. Mounted top and bottom for hanging.

	C. Quantity and Location
	1. One in the Water Treatment Plant Building as directed by the Engineer.


	2.3 FIRST AID KIT
	A. Manufacturers:  One of the following or equal:
	1. VWR Scientific, No. 56613-217

	B. Features and Characteristics
	1. Prefinished, wall-mounted metal cabinet.
	2. Standard medical supplies capable of serving up to 10 people.
	3. Meets OSHA requirements.

	C. Quantity and Location
	1. One in the Water Treatment Plant Building as directed by the Engineer.


	2.4 SAFETY GLASSES
	A. Product: Wilson, Spectra Series, plastic with clear lenses, or equal.
	B. Quantity and Location:
	1. One at the Chemical Feed Building. Install as directed by Engineer.

	C. Provide a wall mounted storage cabinet for safety glasses.


	PART 3 EXECUTION
	3.1 INSTALLATION


	13400 Chlorine Analyzer_rebid
	PART 1 GENERAL
	1.1 Section includes:
	A. Chlorine analyzer for monitoring of free residual chlorine

	1.2 Measurement Procedures
	A. The method of measuring free chlorine will be colorimetric.  Instrument chemistry will employ N, N-diethyl-p-phenylenediamine (DPD) method.

	1.3 Alternates
	A. Other methods of chlorine measurement such as amperometric, potentiometric, and iodometric that employ electrodes or other electrochemical techniques are not acceptable.

	1.4 System Description
	A. Performance Requirements
	1. Measurement range:
	a. 0 to 5 mg/L (ppm) free residual chlorine

	2. Accuracy
	a. ± 5% of reading or ±0.03 mg/L (ppm), whichever is greater

	3. Precision
	a. 5% of reading or 0.01 mg/L (ppm), whichever is greater

	4. Minimum detection limit
	a. 0.03 mg/L (ppm)

	5. Resolution
	a. 0.01 mg/L (ppm)

	6. Repeatability
	a. 0.05 mg/L (ppm)

	7. Cycle Time
	a. 2.5 minutes



	1.5 Certifications
	A. CE compliant for conducted and radiated emissions CISPR 11 (Class A limits), EMC Immunity EN 61326-1 (Industrial limits), and EN 61010-1
	B. General Purpose UL/CSA 61010-1 with cETLus safety mark
	C. IP62 dust and water ingress protection rating
	D. Australian CTICK and Korean KC Marking

	1.6 Environmental Requirements
	A. Operational Criteria
	1. Sample flow rate
	a. 200 to 500 mL/minute

	2. Sample pressure (without conditioning kit)
	a. 1 to 5 psi (0.07 to 0.34 bar)

	3. Sample pressure (with conditioning kit)
	a. 120 psi (8.27 bar)

	4. Sample temperature
	a. 41 to 104  F (5 to 40  C)

	5. Operating temperature
	a. 41 to 104  F (5 to 40  C)

	6. Operating humidity
	a. 90% at 40  C maximum



	1.7 Warranty
	A. The product shall include a one-year warranty from  the date of startup.

	1.8 Maintenance Service
	A. Scheduled Maintenance
	1. Monthly
	a. Reagent replacement

	2. Annually
	a. Analyzer tubing replacement


	B. Unscheduled Maintenance
	1. Pump tubing replacement is operating temperature dependent
	a. Operating temperature below 80  F: six-month intervals
	b. Operating temperature above 80  F: three-month intervals




	PART 2 PRODUCTS
	2.1 Manufacturer
	A. Hach Company, Loveland, CO
	1. Model Cl17 Chlorine Analyzer, Free Chlorine Residual


	2.2 Manufactured Unit
	A. The Cl17 Chlorine analyzer consists of a sample and reagent valve and pump, measurement cell, controller, and is shipped with buffer and indicator solutions.

	2.3 Equipment
	A. The analyzer shall be housed in a NEMA 12 enclosure that is IP62 rated with the gasketed door latched.
	B. The analyzer shall be capable of measuring free residual chlorine by changing the tubing and indicator and buffer solutions.
	C. A measurement shall be taken every 2.5 minutes and results displayed by a three digit LCD readout in the range of 0 to 5 mg/L.
	D. The analyzer shall operate using 115V or 230V selectable AC power.
	E. The analyzer shall perform a self-test and auto-blanking between analysis points to compensate for sample color, turbidity, and changes in light intensity due to voltage fluctuations or light source aging.
	F. The analyzer shall operate with an LED light source at a peak wavelength of 510nm.
	G. The analyzer shall be able to operate unattended for 30 days between chemical reagent changes and measurement cell cleaning.
	H. The analyzer shall have two feed control (relay) operation modes to operate chemical feed pumps. Available control options are:
	1. On/off control where the concentration alarm outputs activate or deactivate a pump when chlorine levels fall below or exceed acceptable levels.
	2. Proportional control where the 4-20mA output current is scaled to pace a feed pump proportional to output.

	I. The analyzer shall have standard optically isolated analog outputs, selectable as 0/4 to 20mA, field programmable over any portion of the analyzer range
	J. The analyzer shall have two standard SPDT relay alarms, with contacts rated for 5 amp resistive loads at 230V AC power. Alarm options include concentration set point, analyzer system warning, and analyzer system shut down.

	2.4 Components
	A. Standard Equipment
	1. Cl17 Free Chlorine analyzer
	2. One-Month Supply of reagents
	3. Installation kit
	4. Maintenance kit
	5. Sample conditioning kit
	a. Pressure regulator, strainer, and shut off valve

	6. Wall mount kit
	7. User manual

	B. Dimensions:  13.5 x 17.9 x 7 inches (343 x 455 x 178 mm)
	C. Shipping weight: 16 lbs (7.3 kg)

	2.5 Optional Accessories
	A. The following accessories shall be included with the analyzer:
	1. Power Cord
	2. Maintenance kit with preassembled tubing



	PART 3 EXECUTiON
	3.1 Preparation
	A. Mounting
	1. The Cl17 Free Chlorine analyzer shall be wall mounted.

	B. Required Clearances
	1. Horizontal: 15.2 in (386 mm), 26 inches (686 mm) ideal
	2. Vertical: 19 inches (483 mm)
	3. Depth: 20 inches (508 mm)

	C. Sample inlet
	1. 0.25 inch OD polyethylene tubing

	D. Sample outlet
	1. 0.50 inch ID flexible tubing

	E. Overflow drain
	1. 0.50 inch ID flexible tubing

	F. Air purge quick connect
	1. 0.25 inch OD polyethylene tubing (optional)


	3.2 Installation
	A. Contractor shall install the analyzer in strict accordance with the manufacturer’s instructions and recommendation.
	B. Manufacturer’s representative shall include a half-day of start-up service by a factory-trained technician.
	1. Contractor will schedule a date and time for start-up.
	2. Contractor will require the following people to be present during the start-up procedure.
	a. General contractor
	b. Electrical contractor
	c. Hach Company factory trained representative
	d. Owner’s personnel
	e. Engineer



	3.3 Manufacturer’s Service and Start-Up
	A. Contractor shall include the manufacturer’s services to perform start-up on instrument to include basic operational training and certification of performance of the instrument.
	B. Contractor shall include a manufacturer’s Service Agreement that covers all the manufacturer’s recommended preventative maintenance, regularly scheduled calibration and any necessary repairs beginning from the time of equipment startup through to end us�
	C. Items A and B are to be performed by manufacturer’s factory-trained service personnel.  Field service and factory repair by personnel not factory trained by the manufacturer is not allowed.



	15010 General Process and Onsite Utility Piping Provisions_rebid
	PART 1 GENERAL
	1.1 description
	1.2 RELATED WORK specified elsewhere
	A. Section 01300:  Submittals
	B. Section 02200:  Earthwork
	C. Section 15080 – Piping Accessories and Appurtenances
	D. Section 10400:  Identifying Devices
	E. Section 15094:  Hangers and Supports
	F. Section 15100:  Valves
	G. Remaining Sections of Division 15

	1.3 DRAWINGS
	1.4 SUBMITTALS
	A. Submittals are to be in accordance with Section 01300.
	B. Submittals are to be provided for the following items, plus any additional items required in the Specifications for the particular types of pipe:
	1. Piping and jointing materials;
	2. Fittings;
	3. Specialties;
	4. Fabrication drawings of all major runs of pipe and all piping that cannot be fabricated in the field;
	5. The arrangement of piping and appurtenances proposed to serve equipment of other than the first named manufacturer.

	C. The Contractor shall investigate and verify the space requirements of the proposed piping before submitting shop drawings.


	PART 2 MATERIALS
	2.1 GENERAL
	A. All piping, fittings, valves, appurtenances, etc that come into contact with potable water, water treatment chemicals or both are to be certified per NSF/ANSI Standard 61 - Drinking Water System Components.
	B. Pipe sizes are minimum nominal inside diameter unless otherwise noted.  All sizes of pipe shall be as called out on the Contract Drawings and as specified herein.  All pipe and fittings delivered to the job site shall be clearly marked to identify the m�

	2.2 PIPING MATERIALS
	A. The Piping Materials Schedule, below, lists the pipe materials that can be selected at the Contractor's option for each service, except where the Contract Drawings call for a specific pipe material.  For any service not listed in the Schedule, the pipe �
	B. The Piping Materials Legend, below, lists the pipe types and Specification Sections for the piping referred to by symbols in the Piping Materials Schedule.

	2.3  POLYETHYLENE ENCASEMENT
	A. All buried metallic piping, valves, specials, and fittings shall be polyethylene encased, double wrapped - 8 mils thickness, sized to pipe diameter, per ANSI/AWWA C105/A21.5.


	PART 3 EXECUTION
	3.1 HAULING, UNLOADING AND DISTRIBUTING PIPE
	A. During loading, transportation and unloading, every precaution shall be taken to prevent injury to the pipe, coating, and lining.  No pipe shall be dropped from cars or trucks, or allowed to roll down slides without proper retaining ropes.  Each pipe sh�
	B. Each section of pipe shall be delivered in the field as near as practicable to the place where it is to be installed. Pipes shall be distributed along the side of trenches, opposite to the spoil bank and within easy reach of the installation crew.
	C. Where it is necessary to move the pipe longitudinally along the trench, it shall be done in such a manner as not to injure the pipe.  Pipe shall not be rolled or dragged on the ground.  Where pipe is placed on stockpiles, it shall be neatly piled and bl�

	3.2 INSTALLATION OF PIPELINES AND FITTINGS
	A. Trenching and Backfill
	1. Except as otherwise noted on the Contract Drawings or as specified herein, all excavation and backfilling for piping shall be as specified in Section 02200.
	2. Pipelines located in or under fill areas shall not be placed until the fill has been constructed and compacted to an elevation at least one foot (1’) above the elevation of the top of the pipe.
	3. All backfill, other than where concrete encasement is required, for pipe lines installed under structures, slabs, footings, and paving shall be made with sand and fine gravel, thoroughly compacted in place to not less than 95% of maximum density.

	B. Grades and Elevations
	1. All piping and appurtenances shall be installed in the position and to accurate lines, elevations, and grades as shown on the Contract Drawings or as specified herein.  Where possible, piping shall be sloped to permit complete drainage.  All pipelines s�
	2. Furnish all fittings necessary for the satisfactory alignment and arrangement of piping and all necessary unions and cleanouts.
	3. An invert grade rod shall be used in laying all lines below ground.

	C. Flexible Couplings
	1. Flexible couplings shall be installed where shown on the Contract Drawings and at such other points as may be required for ease of installation or removal of the pipe, subject to approval of the Engineer.  Where necessary to prevent separation of pipe d�
	2. Where rubber or similar flexible couplings are called for on the Contract Drawings, tie rods shall be provided, if recommended by the manufacturer, to prevent excessive elongation.

	D. Flexible Joints:  For pipelines extending from a concrete structure into earth, at least two flexible joints shall be provided in the earth within 3 feet of the structure face, one of which may be cast into structure with end flush with structure face. �
	E. Unions and Flanges
	1. In erecting the pipe, a sufficient number of screwed unions or flanged joints shall be used to allow any sections or runs of pipe to be disconnected without taking down adjacent runs.  Screwed unions shall be used on pipelines two and one-half inches (2�
	2. All exposed piping shall be provided with rigid joints as necessary to prevent shifting or separation due to internal pressures, seismic forces, or the weight of the pipe and its contents.  Rigid joints shall include flanges, grooved couplings, screwed �

	F. Concrete Thrust Blocks:  Thrust blocks shall be poured between the pipe and/or fitting and undisturbed earth, per the Contract Drawings and jurisdictional standards and requirements.
	G. Wall and Slab Penetrations
	1. Pipe Sleeves in Buildings:  Pipe sleeves shall be Schedule 40 steel pipe for all pipes passing through fire rated walls.  Sleeves for non-fire-rated walls shall be PVC Schedule 40 pipe or 18 gauge sheet metal.  Sleeves for uncovered pipe shall be two pi�
	2. Hydraulic Conditions:  Piping passing through concrete walls normally below liquid level shall be installed with one of the following:
	a. Cut-off collar cast on ductile iron fittings or pipe, 1/4-inch thick, 3 inches wide.
	b. Cut-off collar welded to steel fittings or pipe, 1/4-inch thick, 3 inches wide.
	c. Cored, canned or sleeved hole, 3 inches to 7 inches larger diameter than the pipe; pack with non-shrink grout.
	d. Cored, canned, or sleeved hole of suitable size to be sealed with modular mechanical interlocking EPDM synthetic rubber links, shaped to continuously fill the annular space between pipe and opening.  Interlocking links shall be "Link-Seal" by Thunderlin�

	3. Non-Hydraulic Conditions
	a. Piping passing through concrete walls, slabs or footings, from earth to earth, shall have provision for reasonable relative movement by wrapping pipe with 1 inch of fiberglass for entire thickness of concrete.
	b. Horizontal or vertical piping passing through concrete walls, sidewalks, slabs or footings, from earth to air, shall be wrapped with 3/8-inch thick, 60 durometer rubber sheeting, secured with banding.


	H. Connections to Equipment
	1. The pipe work of all pumps and equipment shall be adequately supported throughout and the weight thereof shall be carried independently of the pump casings or the equipment.  All pipe work shall be mounted parallel with vertical and horizontal axes of r�
	2. Equipment shall be so positioned and aligned that no strain shall be induced within the equipment during or subsequent to the installation of adjoining pipe work.

	I. Pipe Joints
	1. Pipe shall be cleaned of dirt and scale prior to installation and all joints swabbed clean before jointing. Ends of all pipe shall be closed or plugged at the end of each day's work, or otherwise as necessary, to prevent the entrance of foreign material�
	2. The Contractor shall perform all work of cutting pipe and special castings necessary to the assembly, erection and completion of the work.  All piping shall be cut and reamed to fit accurately with smooth edges.

	J. Coatings and Cathodic Protection for Buried Valves and Piping Accessories
	1. All buried valves, flange assemblies, flexible connections, flange coupling adapters and similar fittings shall have cathodic protection or coating systems and polyethylene encasement, as specified in Part 2.03 of this Section, and as specified in the p�
	2. In any location where coatings are damaged during installation, a generous amount of asphaltic coating shall be applied to the coating breach and shall include a significant overlap with undamaged areas of the coating system.


	3.3 IDENTIFICATION
	3.4 TESTING
	3.5 CLEANING AND FLUSHING
	A. All pipelines shall be cleaned of all soil, dirt, rocks, and other debris and objectionable material.
	B. Pipelines 24 inches in diameter and smaller shall be cleaned first by pulling a tightly fitting cleaning ball or swab through the pipe.  Pipelines larger than 24 inches in diameter may be cleaned manually or with a cleaning ball or swab.
	C. After initial cleaning, flush the interior of all piping.  Upon completion of flushing, completely drain systems at all low points; remove, clean, and replace all strainer baskets and refill systems.

	3.6 DISINFECTION
	3.7 REMOVAL AND DISPOSAL OF EXISTING PIPE & APPURTENANCES


	15031 Copper Pipe_rebid
	PART 1: GENERAL
	1.01 DESCRIPTION
	1.02 RELATED WORK SPECIFIED ELSEWHERE
	A. Section 01300:  Submittals
	B. Section 01640:  Product Handling
	C. Section 01656:  Disinfection of Water Lines
	D. Section 01667:  Testing of Pipelines
	E. Section 02200:  Earthwork
	F. Section 02229:  Utility Line Marking
	G. Section 15010:  General Process and Onsite Utility Piping Provisions
	H. Section 15080:  Piping Accessories and Appurtenances
	I. Section 15094:  Hangers and Supports
	J. Section 15100:  Valves

	1.03 QUALITY ASSURANCE
	A. References
	1. American National Standards Institute (ANSI);
	2. American Society for Testing and Materials (ASTM);
	3. Federal Specifications (FS); and
	4. Manufacturer’s printed recommendations.


	1.04 SUBMITTALS
	A. Submittals are to be in accordance with Section 01300.
	B. Submit materials list and catalog data sheets naming each product to be used, identified by manufacturer and type number.

	1.05 PRODUCT HANDLING

	PART 2: MATERIALS
	2.01 PIPE
	A. Underground Installations:  ANSI/ASTM B88, Type K, hard drawn or soft annealed, seamless water tube without joints when possible.
	B. Aboveground Installations:  ANSI/ASTM B88, Type L, hard drawn only, seamless water tube.
	1. Fittings:  Cast brass or wrought copper fittings are to be used for piping up to 2-inch diameter, and wrought copper fittings are to be used for piping 2-1/2-inch diameter and larger.
	C. Tubing:  Shall be soft copper.

	2.02 COUPLINGS AND FITTINGS FOR COPPER TUBINg
	A. Unless otherwise specified, couplings and fittings for copper tubing 1/2-inch and smaller nominal diameter shall be compression type, brass or bronze, capable of holding the full bursting strength of the tubing.
	1. Standard:  Couplings and fittings shall meet the requirements of ANSI B16.26.
	2. Manufacturer:  Couplings, fittings, etc shall be Swagelok, Gyrolok® by Hoke, or approved equal.

	B. Couplings and fittings for copper tubing larger than 1/2-inch nominal diameter shall be wrought copper or bronze, solder joint pressure fittings.
	1. Standard:  Couplings and fittings shall meet the requirements of ANSI B16.22.
	2. Alternative:  Mechanical type fittings – i.e. Swagelok, Gyrolok® by Hoke, or approved equal, may be used at Contractor’s option in non-concealed locations.


	2.03 SOLDER
	A. General Use:  Solder for general use shall be lead-free, silver tin-antimony solder 95-5, or tin-silver solder 96.5-3.5, 95-5, or 94-6, with mildly corrosive liquid or petroleum based paste flux containing chlorides of zinc and ammonium.
	B. Chlorine and Sulfur Dioxide Environments:  Lead and tin free, silver 50%, copper 15%, zinc 16%, cadmium 18%, Englehard “Silvalloy” or equal.  Use manufacturer’s recommended flux and protective breathing apparatus to protect from breathing cadmium v...


	PART 3: EXECUTION
	3.01 CLEANING
	3.02 SOLDERED JOINTS
	3.03 FLARED JOINTS
	3.04 COMPRESSION JOINTS
	3.05 THREADED JOINTS
	3.06 UNIONS
	3.07 DIELECTRIC PROTECTION
	3.08 ASSEMBLY OF BURIED PIPE
	3.09 pipe insulation
	3.10 DISINFECTION OF copper WATER SYSTEM installations
	3.11 TESTING of copper installations


	15051 Steel Pipe_rebid
	PART 1 GENERAL
	1.1 DESCRIPTION
	1.2 RELATED WORK SPECIFIED ELSEWHERE
	A. Section 01300:  Submittals
	B. Section 01640:  Product Handling
	C. Section 01656:  Disinfection of Water Lines
	D. Section 01667:  Testing of Pipelines
	E. Section 02200:  Earthwork
	F. Section 02229:  Utility Line Marking
	G. Section 15080 -  Piping Accessories and Appurtenances
	H. Section 15010:  General Process and Onsite Utility Piping Provisions
	I. Section 15094:  Hangers and Supports
	J. Section 15100:  Valves

	1.3 QUALITY ASSURANCE
	A. References:  This section contains references to some or all of the following documents, latest revision.  They are a part of this section as specified and/or as modified. In case of conflict between the requirements of this section and those of the lis
	B. Testing:  Factory testing shall conform to the requirements of ASTM A53, ASTM A106, or AWWA C200, as applicable.

	1.4 SUBMITTALS
	A. Submittals are to be in accordance with Section 01300.
	B. Show materials of construction, with ASTM reference and grade.  Submit manufacturer’s certificates of compliance with referenced pipe standards, e.g., ASTM A36, A53, A105, A106, etc.  Show wall thickness of steel cylinder and fittings.
	C. Submit piping layout shop drawings showing the location and dimensions of the pipe and fittings larger than 3 inches nominal diameter.  Include layout lengths of valves, meters, and other equipment determining piping dimensions.  Label or number each fi�
	D. Submit manufacturer’s data for flange and coupling gaskets.
	E. Submit certifications that welders are qualified in accordance with ANSI B31.1, Paragraph 127.5, for shop and project site welding of pipe work.


	PART 2 MATERIALS
	2.1 SCHEDULE 40 AND 80 Steel pipe
	A. Pipe
	1. Steel pipe shall be galvanized if specifically indicated.  Otherwise, it shall be black with lining and/or coating, as specified in Section 15010 and herein.
	2. 2-1/2-inch Diameter Steel Pipe and Smaller:  ASTM A53, threaded couplings.  Grooved couplings may be an acceptable alternative for 2-1/2-inch pipe.
	3. 3-inch Diameter Steel Pipe and Larger:  ASTM A53, butt-welded, grooved couplings, or flanges.

	B. Fittings
	1. Fittings shall be galvanized or lined and/or coated to match pipe.
	2. 2-1/2-inch Diameter and Smaller:  Malleable iron, ASTM A197, ANSI B16.3, Class 150.  Alternatively, 2-1/2-inch fittings may be as specified below for 3-inch diameter and larger.
	3. 3-inch Diameter and Larger:  Steel, ASTM A234, ANSI B16.9, Sch. 40, Sch. 80, or ductile iron, in accordance with Section 15062.  End of fittings are to match pipe.

	C. Screwed Joint Seal:  Use Teflon tape.
	D. Flanges:  Reference Part 2.04 of this section below.

	2.2 AWWA C200 – fusion epoxy lined and coated steel (FELCS) pipe (Exposed)
	A. Where specified or shown on the Contract Drawings, steel pipe and fittings shall be fusion epoxy lined and coated.  The fusion epoxy coating shall be 3M™ Scotchkote™ Fusion-Bonded Epoxy Coating 206N, Fluid Bed Grade, or approved equal.  Surface preparat�
	B. Field welds, connections and otherwise damaged areas shall be coated and patched, with 3M™ Scotchkote™ 312 or approved equal, according to the manufacturer's instructions.
	C. Minimum Requirements:  Pipe shall be in accordance with AWWA C200 and Manual M11 with the following modifications:
	D. Materials:  ASTM A53, black or galvanized pipe, seamless or straight seam, electric resistance welded.
	E. Welding Fittings
	1. Welding Fittings for Pipe 8-inch Nominal Diameter and Smaller:  Butt-welding fittings, in accordance with ANSI/ASTM B16.9, standard wall or standard weight.
	2. Welding Fittings for Pipe Larger than 8-inch Nominal Diameter:  Butt-welding fittings, in accordance with ANSI/ASTM B16.9, or, at the option of the Contractor, made up out of sections of pipe welded together, except where smooth bends are indicated for �
	3. Fittings made up of sections of pipe welded together shall be made of pipe at least the same wall thickness as the pipe with which used, and bends shall be miter bends, fabricated in accordance with AWWA C208 and as supplemented by AWWA Manual M11. Weld�
	a. Design and fabricate outlets and 4-branch fittings in accordance with AWWA Manual M11.
	b. Bends may be welded to adjacent pipe sections. Bends shall be manufactured of the following number of pieces:
	1) Bends from 0 to 30 degrees angle, 2 pieces.
	2) Bends from 30 to 45 degrees angle, 3 pieces.
	3) Bends from 45 to 67-1/2 degrees angle, 4 pieces.
	4) Bends from 67-1/2 to 90 degrees angle, 5 pieces.



	F. Fabricated Steel Piping Fittings and Specials
	1. General:  Specified herein are the design and fabrication of fabricated steel piping fittings and specials, which include elbows, branches, nozzles, manifolds, headers, heads, collars, stiffeners, reinforcements, and other steel fabrications relating to�
	2. Design:  The design of fabricated steel piping fittings and specials shall be in accordance with the recommended procedures in AWWA Manual M11, as complemented and modified herein.
	a. The Contractor shall design and detail fittings and specials.
	1) Nozzles:  Nozzles shall be reinforced in accordance with recommended practice in the AWWA Manual M11.
	2) Design reinforcing fittings and specials for the specified test pressure.
	3) Fittings shall conform in dimension to AWWA C208, complemented with the provisions specified herein.
	4) The working stress for steel used for fabrication of pipe shall not exceed 50 percent of the yield stress.

	b. The thickness of pipe, large elbows, and headers, except header nozzles, shall be the thicker of:
	1) The thickness as designed in accordance with the requirements of the preceding section, Part 2.02 F.2.a;
	2) The thicknesses indicated on the Contract Drawings; or
	3) The thicknesses indicated in Part 2.02 C., this section.

	c. Elbows shall be of the number of pieces specified under Part 2.02 E.3.b of this section, and thickness of material shall conform to thickness of pipe or manifold shells specified.
	d. Ends of fittings to be welded to pipe shall be beveled for welding.

	3. Fabrication
	a. Shop fabricate steel piping fittings and specials in units as long as practicable for safe hauling and installation.  Minimize number of field welds.
	b. Fabricate fittings and specials to uniform lengths with proper end clearance for the specified types of joint or attachment.
	c. Fabricate fittings and specials to allow for field assembly without cutting or special work.
	d. Where specified in the Piping Materials Schedule, Section 15010, or as indicated on the Contract Drawings, the inside of fabricated steel manifolds and other fittings and specials shall receive a cement-mortar lining, in accordance with AWWA C205.
	e. Reinforce lining for piping 24 inches in diameter and larger with wire fabric.
	f. Do not weld flanges to nozzles until the nozzles and reinforcements are completely welded to the header.
	g. Accurately space and align flanges so that when connections have been made there will be no stress on the header, piping, or equipment.  Properly locate and align equipment.

	4. Dished Heads
	a. Dished Heads on 84-inch diameter and smaller manifolds shall be one-piece (seamless), spherically dished (torispherical) heads.
	b. Larger heads may be seamed.
	c. Dish Radius:  The dish radius shall be the same dimension as the outside diameter of the head measured at the skirt.
	d. Skirt Face Length:  The skirt face length shall not be less than 3 inches.
	e. Design heads in accordance with recommended practice detailed in AWWA Manual M11.

	5. Testing:  No shop testing will be required for manifolds or piping connected thereto.


	2.3 AWWA C200 – mortar lined and coated steel (MLCS) pipe (Buried)
	A. Pipe:  Pipe shall be manufactured in accordance with AWWA C200.  Steel shall conform to the requirements of ASTM A36; ASTM A572, Grade 42; ASTM A570, Grades 33 and 36; or ASTM A283, Grade D.  Pipe shall be straight or spiral seam. Unless indicated other�
	B. Couplings:  Couplings shall be butt welded, grooved end, or flanged for exposed service; Carnegie bell and spigot with rubber gasket, grooved or welded except where indicated or required to be flanged or plain end for flex couplings for buried serv...
	C. Pipe and fitting mortar lining and coating, and minimum steel wall thicknesses shall be as noted in the below table.
	D. Fittings and Specials
	1. Shall be in accordance with ASTM A234, or fabricated steel, AWWA C200, AWWA C208.  Lining, coating, and ends to match pipe. Pressure rating and wall thickness shall be equal to pipe or greater.
	2. The type of reinforcement required for outlets, tees or wye branches on fabricated fittings shall be determined in accordance with AWWA Manual M11.


	2.4 FLANGE ASSEMBLIES
	A. Flanges:  Unless otherwise specified or required for the installation, steel flanges shall be ANSI B16.5, Class 150, plain face or AWWA C207, Class D.  Where 300 lb flanges are called for, they shall be forged steel, raised face, in accordance with ANSI�
	B. Gaskets
	1. Full face or ring type gaskets shall be cloth inserted neoprene.
	2. Gaskets for plain faced flanges shall be the full face type. Thickness shall be 1/16-inch for pipe 10 inches in diameter and less and 1/8-inch for pipe 12 inches in diameter and larger.
	3. Unless otherwise specified, gaskets for raised face flanges shall match the raised face and shall be 1/16-inch thick for pipe 3-1/2 inches in diameter and less, and 1/8-inch thick for pipe 4 inches in diameter and larger.

	C. Bolts
	1. Flange assembly bolts shall be ANSI B18.2.1, standard square or hexagon head, carbon steel machine bolts with ANSI B18.2.2 standard hot pressed hexagon nuts.
	2. Threads shall be ANSI B1.1, standard coarse thread series.
	3. Bolts shall be Class 2A; nuts shall be Class 2B.
	4. Bolt length shall conform to ANSI B16.5.
	5. Flange assembly bolts and nuts for exposed service shall be zinc phosphate coated.
	6. Flange assembly bolts and nuts for submerged or buried service shall be 303, 304, or 316 stainless steel, as approved by the Engineer, regardless of any other protective coating.


	2.5 PIPE THREAD
	A. Pipe thread dimensions and size limits shall conform to ANSI/ASME B1.20.1.

	2.6 PIPE LINING
	A. Liquid Epoxy:  Unless otherwise specified or noted on the Contract Drawings, pipe and fittings shall be lined with liquid epoxy, as specified in AWWA C210, to a minimum thickness of 16 mils in not less than two applied coats.
	1. Pipe and fittings for fuel oil return and supplies shall be unlined.

	B. Coal Tar Enamel:  Where specified, pipe and fittings shall be lined with coal tar enamel, as specified in AWWA C203.
	C. Cement Mortar:  Where specified, pipe and fittings shall be lined with cement mortar, as specified in AWWA C205.
	D. Fusion Epoxy:  Where specified, steel pipe and fittings shall be fusion epoxy lined and coated, in accordance with this section.

	2.7 PIPE COATING
	A. Liquid Epoxy:  Unless otherwise specified, pipe and fittings for buried installation shall be coated with liquid epoxy, shop applied, in accordance with AWWA C210, to a minimum thickness of 16 mils in not less than two applied coats.
	B. Polyethylene Tape Wrap
	1. Where specified, underground and encased steel pipe shall be given a corrosion protective wrapping as set forth herein.  Pipe shall be spirally wrapped with Polyvinyl Chloride or Polyethylene pressure sensitive tape, applied with a suitable primer.  The�
	2. Before the primer and wrap is applied, the piping shall be thoroughly cleaned so that all surfaces shall be dry and free of dirt, dust, rust, mill scale, oil, grease or other foreign matter.  Any solvents used shall be totally volatile so as to leave no�
	3. After cleaning and priming, the piping shall be spirally wrapped with the pressure sensitive tape, of the proper width for the pipe size on which it is being used, as recommended by the manufacturer.  The tape shall be tightly applied with a 1/2-inch mi�
	4. The field joints and fittings shall be covered as specified for wrapping pipe, except that a nominal 10-mil thick tape having a maximum width of 2 inches shall be used for fittings.  Two thicknesses of the tape shall be applied to the fittings to provid	
	5. Tape wrapped pipe shall be handled and stored in a manner to protect the wrap from damage.  It shall not be dropped, walked on, rolled, or handled in any manner that might damage the wrap.  Any skids or supports for temporary storing or holding of wrapp	
	6. Tape-wrapped pipe and fittings shall be coated with a minimum one-inch thick cement mortar shield coating, in accordance with AWWA C205.  Use spiral wire reinforcement for pipe, and wire mesh or fabric for fittings and specials.

	C. Cement Mortar:  Where specified, pipe and fittings shall be coated with cement mortar, in accordance with AWWA C205.  Use spiral wire reinforcement for pipe.  Use wire mesh or fabric for fittings and specials.

	2.8 GROOVED JOINTS
	A. Grooved joints shall be fabricated in accordance with ANSI/AWWA C606, except as modified herein.
	B. Roll groove pipe if wall thickness is less than minimum recommended by manufacturer for cut grooving.
	C. For non-submerged applications, bolts and nuts shall be ASTM A183, zinc electroplated, in accordance with ASTM B633.
	D. Provide 316 stainless steel bolts and nuts for submerged applications.
	E. Buried joints shall be flexible grooved, unless otherwise shown or required for the installation.
	F. Exposed joints shall be rigid grooved unless otherwise shown or required for the installation.
	G. Unless otherwise noted or required, rigid grooved joints may be substituted where flanged joints are shown on the Contract Drawings.


	PART 3 EXECUTION
	3.1 INSTALLATION
	A. Pipe Cutting, Threading and Jointing:  Pipe cutting, threading and jointing shall conform to the requirements of ANSI B31.1.
	B. Pipe Welding
	1. Pipe shall be welded by ASME-certified welders using shielded metal arc, gas shielded arc or submerged arc welding methods.  Welds shall be made in accordance with the requirements of AWWA C206 for all piping, except Schedule 80. Welds shall be made in 

	2. For each pipe welder, the Contractor shall provide a welder qualification certificate indicating the welder is certified for pipe welding, in accordance with ASME Boiler and Pressure Vessel Code, Section IX.  Each welder's certificate shall be provided 


	C. Restrained Joints:  Where restrained joints are required on the Contract Drawings, the restraint may be provided by welded butt joints, welded bell and spigot joints, or grooved joints.
	D. Grooved joints shall be installed in accordance with manufacturer’s latest published recommendations.
	E. Lining and Coating:  Pipe lining and coating at field joints shall be applied as specified in Parts 2.06 and 2.07 of this Section.  Where cement mortar lining and/or coating is required, field joints shall be lined and/or coated to match pipe, in accord


	3.2 SUPPORT
	3.3 CATHODIC PROTECTION


	15052 Stainless Steel Pipe_rebid
	PART 1 GENERAL
	1.1 DESCRIPTION
	A. Pipe shall conform to ASTM A312.
	B. Stainless steel tubing shall be as specified in Part 2.15.

	1.2 RELATED WORK ELSEWHERE
	A. Section 01300 - Submittals
	B. Section 01640 -   Product Handling
	C. Section 01656 -  Disinfection of Water Lines
	D. Section 01667 -  Testing of Pipelines
	E. Section 02200 - Earthwork
	F. Section 02229 – Utility Line Marking
	G. Section 15080  - Piping Accessories and Appurtenances
	H. Section 09900 - Painting
	I. Section 11010 - General Mechanical Equipment Provisions
	J. Section 15010 - General Process and Onsite Utility Piping Provisions
	K. Section 15094 - Hangers and Supports
	L. Section 15100 - Valves

	1.3 QUALITY ASSURANCE
	1.4 SUBMITTALS
	A. Submit shop drawings in accordance with Section 01300.
	B. Show materials of construction, with ASTM reference and grade.  Submit manufacturer’s certificates of compliance with referenced pipe standards, e.g., ASTM A312, A403, A774, A778.  Show wall thickness of steel cylinder and fittings.
	C. Submit piping layout drawings showing the location and dimensions of the pipe and fittings larger than 2.5 inches nominal diameter.  Include layout lengths of valves, meters, blowers, and other equipment determining piping dimensions.  Label or number e�
	D. Submit manufacturer’s data for flange and coupling gaskets.
	E. Submit certifications that welders are qualified in accordance with ANSI B31.1, Paragraph 127.5 for shop and project site welding of pipe work.


	PART 2 MATERIALS
	2.1 PIPE
	2.2 FITTINGS
	A. Fittings 2.5 inches and smaller shall be threaded conforming to ANSI B16.11, 3,000-pound CWP.  Material for threaded fittings shall conform to ASTM A403, Class WP, same material as connecting pipe.
	B. Fittings for buried or submerged pipe larger than 2.5 inches shall be butt-welded, conforming to ASTM 403, Class WP same material and wall thickness as the connecting piping, conforming to ANSI B16.9.  Elbows shall be short radius.
	C. Fittings for aboveground or exposed pipe larger than 2.5 inches shall be butt-welded, grooved, or flanged, conforming to ASTM A403, Class WP same material and wall thickness as the connecting piping, conforming to ANSI B16.9.  Elbows shall be short radi�

	2.3 JOINTS
	A. Joints for pipes 2.5 inches and smaller shall be threaded, same material as specified for fittings, 3,000-pound WOG, conforming to ANSI B16.11.
	B. Joints for buried pipe larger than 2.5 inches shall be butt-welded, unless noted otherwise on drawings.
	C. Joints for aboveground or exposed pipe larger than 2.5 inches shall be butt-welded, rigid grooved end, or flanged.  Grooved-end joints shall be of the roll-grooved type.
	D. Stainless steel pipe fabricated into spool pieces shall have shop-welded circumferential butt-weld joints or flanges.

	2.4 GROOVED-END COUPLINGS
	A. Grooved-end or split type couplings shall be type 304 stainless steel.  The pipe ends shall be roll-grooved to the coupling manufacturer’s specifications.  Where roll grooving is impractical, the pipe shall have heavy-wall machine-grooved pipe nipples o�
	B. Bolts in exposed service shall conform to ASTM A193, Grade B8M, Class 2.

	2.5 THREAD LUBRICANT
	2.6 FLANGES
	2.7 BOLTS AND NUTS FOR FLANGES
	A. Bolts and nuts for flanges shall be stainless steel conforming to ASTM A193, Grade B8M, for bolts and ASTM A194, Grade 8M, for nuts.
	B. Bolts for flange insulation kits shall conform to ASTM A 193, Grade B7.  Nuts shall conform to ASTM A194, Grade 2H.
	C. Provide washer for each nut.  Washers shall be of the same material as the nuts.

	2.8 LUBRICANT FOR STAINLESS-STEEL BOLTS AND NUTS
	2.9 GASKETS FOR FLANGES
	2.10 OUTLETS
	A. Outlets 2.5 inches and smaller in piping 3 inches and larger shall be of the Thredolet type, per AWWA Manual M11 (1998 edition), Figure 13-23.  Outlets shall be 3,000-pound WOG stainless steel per ASTM A182, Grade F304 or F316, or ASTM A403, Grade WP304�
	B. For outlets 2.53 inches and smaller in piping smaller than 3 inches, use a tee with a threaded outlet.
	C. For outlets larger than 3 inches, use a tee. Tees, crosses, laterals and wyes shall be shop fabricated from pipe, and in addition, stainless steel reinforcement collars shall be fully welded to the branch and run of the pipe as necessary to maintain the�

	2.11 WALL PENETRATIONS
	2.12 FLEXIBLE COUPLING ASSEMBLIES
	2.13 FINISH
	2.14 STAINLESS STEEL TUBING
	A. General
	1. Provide stainless steel tubing in sizes indicated on the Drawings.
	2. Where not indicated on the Drawings, provide stainless steel tubing of the size required to perform the function intended.

	B. Tubing
	1. Stainless Steel Tubing: Seamless tubing made of Type 316 L or 304L stainless steel and conforming to ASTM A269.
	2. Wall thickness adequate for test pressure specified, but not less than 0.065 inch for run tubing.  Connections to actuators may be ¼-inch as required for flexibility.

	C. Fittings
	1. Fittings for Use with Stainless Steel Tubing: Swage ferrule design, with components made of Type 316 stainless steel.
	a. Fittings: Double acting ferrule design, providing both a primary seal and a secondary bearing force.
	b. Flare, bite, or compression type fittings are not acceptable.

	2. Fittings: Manufacturers: One of the following or equal:
	a. Crawford Fitting Company, Swagelok.
	b. Hoke, Gyrolok.
	c. Parker, CPI.


	D. Valves:  Valves for Use with Stainless Steel Tubing: Air cocks of Type 316 stainless steel.


	PART 3 EXECUTION
	3.1 FABRICATION/INSTALLATION REQUIREMENTS
	3.2 MARKING, SHIPPING, AND STORAGE
	3.3 INSTALLING THREADED PIPING
	3.4 INSTALLING FLANGED PIPING
	A. Set pipe with the flange bolt holes straddling the pipe horizontal and vertical centerline.  Install pipe without springing, forcing, or stressing the pipe or any adjacent connecting valves or equipment.
	B. Lubricate bolts prior to installation.

	3.5 INSTALLING GROOVED-END PIPING
	A. Clean loose scale, rust, oil, grease, and dirt from the pipe or fitting groove before installing coupling.  Apply the coupling manufacturer’s gasket lubricant to the gasket exterior including lips, pipe ends, and housing interiors.
	B. Fasten coupling alternately and evenly until coupling halves are seated.

	3.6 FABRICATION, ASSEMBLY, AND ERECTION
	A. Beveled ends for butt-welding shall conform to ANSI B16.25.  Remove slag by chipping or grinding.  Surfaces shall be clean of paint, oil, rust, scale, slag, and other material detrimental to welding.
	B. Fabrication shall comply with ANSI B31.3, Chapter V.
	C. Welds shall be full circumferential.  The minimum number of passes for welded joints shall be as follows:
	D. Use the shielded metal arc welding (SMAW) or the tungsten inert gas (TIG) process for welding.  Use the SMAW process for any pipe.  Use the TIG process only on pipe having a maximum thickness of Schedule 10S.
	E. Welding preparation shall comply with ANSI B31.3, paragraph 328.4.  Limitations on imperfections in welds shall conform to the requirements in ANSI B31.3, Tables 341.3.2A and 341.3.2B, and paragraph 341.4 for visual examination.
	F. Identify welds in accordance with ANSI B31.3, paragraph 328.5.
	G. Major piping assemblies shall be shop fabricated.  Field welding of above ground piping shall be permitted only where indicated on the Contract Drawings or deemed necessary by the Engineer.  No field welding will be allowed within the limits of the aera�

	3.7 INSTALLING BURIED PIPE
	3.8 INSTALLING ABOVEGROUND PIPE AND TUBING
	A. Install pipe without springing, forcing, or stressing the pipe or any adjacent connecting valves or equipment.
	B. Provide pipe hangars and supports as identified in the drawings.
	C. Install tubing fittings in strict conformance with manufacturer’s recommendations.

	3.9 COATINGS
	3.10 TESTING


	15062 Ductile Iron Pipe_bid set
	PART 1 GENERAL
	1.1 DESCRIPTION
	1.2 RELATED WORK SPECIFIED ELSEWHERE
	A. Section 01300:  Submittals
	B. Section 01640:  Product Handling
	C. Section 01656:  Disinfection of Water Lines
	D. Section 01667:  Testing of Pipelines
	E. Section 02200:  Earthwork
	F. Section 02229:  Utility Line Marking
	G. Section 15080 - Piping Accessories and Appurtenances
	H. Section 15010:  General Process and Onsite Utility Piping Provisions
	I. Section 15094:  Hangers and Supports
	J. Section 15100:  Valves

	1.3 QUALITY ASSURANCE
	A. References
	1. American National Standards Institute (ANSI);
	2. American Society for Testing and Materials (ASTM);
	3. American Water Works Association (AWWA);
	4. Federal Specifications (FS); and
	5. Manufacturer’s printed recommendations.


	1.4 SUBMITTALS
	A. Submittals are to be in accordance with Section 01300.
	B. The Contractor is to submit a materials list and catalog data sheets naming each product to be used, identified by manufacturer and type number.

	1.5 PRODUCT HANDLING

	PART 2 MATERIALS
	2.1 DUCTILE IRON PIPE
	A. Pipe shall conform to ANSI A21.50 (AWWA C115), ANSI A21.51 (AWWA C151), and A21.4 (AWWA C104), as appropriate.
	B. Flanged pipe shall be of the following ANSI A21.15 (AWWA C115) pressure class:
	C. Pipe wall thickness for grooved couplings shall be Class 350.
	D. Pipe wall thickness for push-on joint and mechanical joint pipe shall be Pressure Class 350 psi for pipe 12 inches and smaller, and Pressure Class 250 psi for larger pipe, minimum.
	E. Pipe shall have 1/16-inch cement mortar lining and one mil bituminous coating, per ANSI A21.4.

	2.2 FITTINGS AND SPECIALS (EXCEPT GROOVED)
	A. Cast iron and ductile iron specials and fittings shall conform to ANSI A21.10 (AWWA C110) or ANSI 21.53 (AWWA C153), with joints as shown on the Contract Drawings or as required elsewhere in these Specifications or as required for the installation. Fitt�
	B. Mechanical Joint Retainer glands shall be coated in accordance with Part 2.04 B.2 of this Section, or shall be bonded to the fitting for cathodic protection.
	C. Mechanical joint t-bolts and nuts shall be coated in accordance with Part 2.04 B.1 of this Section.
	D. In any and all locations where coatings are compromised, the pipe and/or fitting shall be generously covered with an asphaltic coating, as approved by the Engineer.

	2.3 FLANGES
	A. Flanges shall be ANSI B16.1, CLASS 125 unless otherwise indicated, or required for the installation.
	B. Flanges for spool pieces shall be factory installed threaded flanges.  Flanges for fittings shall be cast integrally with the fitting.

	2.4 RESTRAINED MECHANICAL JOINTS
	A. Where specified, called for on the Contract Drawings, or otherwise required for thrust restraint, mechanical joints shall be made using retainer glands with set screws or clamping lugs. Retainer glands shall be as manufactured by EBAA Iron, or approved �
	B. Coatings
	1. Wedge and Wedge Assemblies
	a. Process through an iron-phosphate spray, rinse and drying in preparation for coating application.
	b. The coating itself shall consist of two coats of liquid Xylan®, as manufactured by Metal Coatings Corp., with heat cure to follow each coat.

	2. Casting (rings) shall be surface pre-treated with an iron-phosphate spray, rinse, sealer before drying.  The coating shall be electrostatically applied and heat cured.  Coating shall be a polyester based powder to provide corrosion, impact and UV resist�
	3. The casting coating system shall be Mega-Bond®, as manufactured by EBAA Iron, Inc., or approved equal.


	2.5 Bell and spigot (push-on) joint ductile iron pipe
	2.6 RUBBER GASKET FOR MECHANICAL OR PUSH-ON JOINT
	2.7 FLANGED GASKETS
	2.8 BOLTS & NUTS FOR FLANGES
	2.9 GROOVED FITTINGS
	2.10 POLYETHYLENE ENCASEMENT

	PART 3 EXECUTION
	3.1 INSTALLATION
	A. Bell and Spigot Ductile Iron Pipe
	1. Where bell and spigot (push-on) joints are used for joining ductile iron pipe, the joints shall be made using rubber rings.
	2. Gasket seat, gasket, and spigot shall be thoroughly cleaned before assembly of joint.
	3. The entire procedure shall be in strict accordance with manufacturer's recommendations.

	B. Mechanical Joint Ductile Iron Pipe
	1. Mechanical joints in ductile iron pipe shall be made as follows:
	a. Gland shall be placed on spigot end of pipe with lip extension toward the joint.
	b. The rubber gasket shall then be slipped on the pipe with its thick edge toward the gland.
	c. The gasket and joint surfaces shall then be thoroughly wetted using a soapy solution made with vegetable soap or similar soap, as recommended by the manufacturer.
	d. The spigot end of the pipe shall then be inserted to full depth of the mechanical joint socket and the gasket pressed firmly into place in the bell in order to obtain an even "set" all around the joint.
	e. The gland shall then be moved into place, the bolts inserted and the nuts taken up tightly with fingers.
	f. The nuts shall then be tightened gradually by wrench - a half turn at a time, moving wrench from one nut to another repeating until all nuts are uniformly tight.  Final tightness shall be with a torque wrench as follows: 3/4- inch bolts - 60 to 90 pound�


	C. Flanged Pipe:  Flanged joints shall be made up square, with even pressure on the gaskets, and shall be watertight.
	D. Grooved Coupling:  Grooved couplings shall be prepared or painted as necessary to obtain a leak-free seal.
	E. Polyethylene Encasement for External Corrosion Protection for Buried Piping
	1. General:  Provide polyethylene encasement for all buried Ductile Iron Pipe.
	2. Installation on Pipe
	a. Pick up the pipe with a sling or pipe tongs.  Slip a polyethylene tube which is approximately two feet longer than the pipe over the plain end and leave it bunched up accordion style.
	b. Lower the pipe into the trench and make up the joint with the preceding pipe.  Shallow bell holes are required to allow overlap of the tube at the joints.
	c. Remove the sling or tong from the center of the pipe, raise the bell a few inches and slip the polyethylene tube along the pipe barrel, leaving approximately one foot of the tube bunched up at each end of the pipe for wrapping the joints.
	d. Overlap each joint by first pulling one bunched-up tube over the bell, folding it around the adjacent plain end, and securing it in place with two or three wraps of the polyethylene adhesive tape. Complete the overlap by repeating the same procedure wit�
	e. Take up the slack tube along the pipe barrel by folding it over the top of the pipe, holding the fold in place with polyethylene adhesive tape.
	f. Repair any rips, punctures or other damage to the polyethylene with tape or by cutting open a short length of tube, wrapping it around the pipe and securing with tape.

	3. Installation on Fittings, Valves and Piping Specialties
	a. Fit bends, reducers and offsets with polyethylene tube in the same manner described above for pipe.
	b. Wrap valves, tees, crosses and specialty items with a flat sheet obtained by splitting open a length of polyethylene tube.  Pass the sheet under the valve or fitting and bring it up around the body.  Join the seams by bringing the edges together, foldin�
	c. Handle slack tube and overlapping at joints in the same manner described above for pipe.
	d. Prepare openings for service taps, air reliefs, etc., by making an X-shaped cut in the polyethylene and temporarily folding back the edges.  After installation is completed, replace the polyethylene and repair the cut with polyethylene adhesive tape.

	4. Backfilling
	a. Care shall be taken not to damage the polyethylene.
	b. Initial backfill material shall be free of rocks and debris which could puncture the polyethylene.  If suitable backfill material is not available, felt roofing or similar material can be laid over the top of the pipe to protect the polyethylene.
	c. In general, backfilling shall be done in accordance with AWWA Standard C600 and Section 02200 - Earthwork.





	15071 Plastic Pipe and Tubing (rebid)
	PART 1 GENERAL
	1.1 DESCRIPTION
	1.2 PIPE DESIGNATIONS
	1.3 RELATED WORK SPECIFIED ELSEWHERE
	A. Section 01300:  Submittals
	B. Section 01640:  Product Handling
	C. Section 01656:  Disinfection of Water Lines
	D. Section 01667:  Testing of Pipelines
	E. Section 02200:  Earthwork
	F. Section 02229:  Utility Line Marking
	G. Section 15010:  General Process and Onsite Utility Piping Provisions
	H. Section 15062:  Ductile Iron Pipe
	I. Section 15080:  Piping Accessories and Appurtenances
	J. Section 15094:  Hangers and Supports
	K. Section 15100:  Valves

	1.4 QUALITY ASSURANce
	1.5 SUBMITTALS
	A. Submittals are to be in accordance with Section 01300.
	B. The Contractor is to submit a materials list and catalog data sheets naming each product to be used, identified by manufacturer and type number.

	1.6 PRODUCT HANDLING

	PART 2 MATERIALS
	2.1 general
	2.2 PVC PRESSURE PIPE
	A. General:  PVC materials for pipe and fittings shall conform to ASTM D1784, Cell Classification 12454-B.  Pipe and fitting materials shall be specially formulated with sufficient UV protection additives to provide for long-term outdoor exposure with no d�
	B. Schedule 40, 80, and 120:  Pipe to be in accordance with ASTM D1785.
	1. Schedule 80 PVC socket type fittings shall conform to ASTM D2467.
	2. Schedule 40 PVC fittings shall conform to ASTM D2466.
	3. PVC solvent weld cement for socket connections shall meet the requirements of ASTM D2564.
	4. Schedule 80 PVC threaded fittings shall conform to ASTM D2464.
	5. Solvent cement shall be as recommended by the manufacturer for each service.
	6. Cement for hydroxide and hypochlorite solutions shall be IPS 724, or approved equal.

	C. C900 (Class as indicated in Section 15010):  Pipe shall meet the requirements of AWWA C900, "Polyvinyl Chloride (PVC) Pressure Pipe".
	1. Class 100 pipe shall meet the requirements of DR 25;
	2. Class 150 pipe shall meet the requirements of DR 18; and
	3. Class 200 pipe shall meet the requirements of DR 14.
	4. All pipe shall be suitable for use as pressure conduit.
	5. Provisions must be made for expansion and contraction at each joint with an elastomeric ring.
	6. The bell shall consist of an integral wall section with a locked-in, solid cross section elastomeric ring which meets the requirements of ASTM F477.  The bell section shall be designed to be at least as hydrostatically strong as the pipe wall and to mee�
	7. Fittings for C900 pipe shall be either ductile iron or PVC.  Ductile iron fittings shall be as specified in Section 15062.  All fittings shall be cathodically protected, in accordance with the Contract Drawings, if specified in the Contract Drawings and�
	8. Fittings shall be double wrapped (8 mils thickness) in polyethylene encasement, sized to pipe diameter, per ANSI/AWWA C105/A21.5-05.  Refer to Specification Section 15062 for installation of polyethylene encasement.
	9. C900 pipe shall be as manufactured by IPEX USA, LLC, Pineville, NC; or equal that has been pre-approved by the Engineer.

	D. C905 (Class as indicated in Section 15010):  Pipe shall meet the requirements of AWWA C905, "Polyvinyl Chloride (PVC) Water Transmission Pipe", Class 165.
	1. Pipe shall meet the requirements of DR 25.  In addition, additives shall be less than 10% by weight.
	2. All pipe shall be suitable for use as pressure conduit and shall be cast iron pipe O.D.
	3. Provisions must be made for expansion and contraction at each joint with an elastomeric ring.
	4. The bell shall consist of an integral wall section with a locked-in, solid cross section elastomeric ring which meets the requirements of ASTM F477.  The bell section shall be designed to be at least as hydrostatically strong as the pipe wall.
	5. Fittings for C905 pipe shall be either ductile iron or PVC.  Ductile iron fittings shall be as specified in Section 15062.  All fittings shall be cathodically protected, in accordance with the Contract Drawings, if specified in the Contract Drawings and�
	6. Fittings shall be double wrapped (8 mils thickness) in polyethylene encasement, sized to pipe diameter, per ANSI/AWWA C105/A21.5-05.  Refer to Specification Section 15062 for installation of polyethylene encasement.

	E. Restrained PVC Pipe
	1. Where specified, called for on the Contract Drawings, or otherwise required for thrust restraint, restrained joints shall be made using a bell restraint harness.
	a. The restraint shall be manufactured of ductile iron conforming to ASTM A536.  A back-up ring shall be utilized behind the PVC bell.  A restraint ring, incorporating a plurality of individually actuating gripping surfaces, shall be used to connect the be�
	b. The restraint shall be as manufactured by EBAA Iron, Inc., or approved equal.

	2. Coatings
	a. Wedge and Wedge Assemblies, T-bolts, Bolts and Nuts:
	1) Process through an iron-phosphate spray, rinse and dry in preparation for coating application.
	2) The coating itself shall consist of two coats of liquid Xylan®, as manufactured by Metal Coatings Corp., with heat cure to follow each coat.

	b. Casting (rings) shall be surface pre-treated with an iron-phosphate spray, rinse, sealer before drying.  The coating shall be electrostatically applied and heat cured.  Coating shall be a polyester based powder to provide corrosion, impact and UV resist�
	c. The coating system shall be Mega-Bond®, as manufactured by EBAA Iron, Inc., or approved equal.
	d. Where the coating systems of this section are utilized, no additional cathodic protection is required except for polyethylene encasement, which is required.



	2.3 PVC SEWER PIPE
	A. General:  Pipe and fittings shall be made of PVC plastic having a cell classification of 12454-B, as defined in ASTM D1784, and shall have a SDR and minimum pipe stiffness as scheduled below.  T-1 wall only is allowed.  Additives and filters, including �
	B. Pipe:  PVC gravity sewer pipe and fittings shall conform to ASTM D3034 for diameters from 4-inches to 15-inches, and ASTM F679 for diameters from 18-inches to 30-inches, with integral-bell gasketed joints.  Rubber gaskets shall be factory installed and �
	1. For depths of cover 10 feet and less, SDR-35 pipe may be installed by the Contractor.
	2. For depths of cover greater than 10 feet, SDR-26 pipe shall be installed by the Contractor.

	C. Fittings:  Pipe fittings shall be gasketed fittings matching the pipe SDR and conforming to ASTM D2855 or ASTM F1336, as applicable.  Fittings shall either be injection molded fittings, as available or as specified, for fiberglass wrapped PVC fittings m�

	2.4 High Density Polyethylene (HDPE) TuBing
	A. Tubing shall be high density polyethylene (HDPE) outside diameter (OD) controlled tubing.  It shall be NSF/ANSI 61 certified, and shall be rated for a minimum working pressure of 176 PSI for tubing sizes of 1-inch OD or less.
	B. Fittings shall be polypropylene or white nylon compression fittings, NSF/ANSI 61 certified, and rated for a working pressure greater than or equal to that of tubing being connected.
	C. Tubing and fittings used for chemical feed applications shall be certified as being resistant to particular chemical(s) to which they will come in contact.


	PART 3 EXECUTION
	3.1 INSTALLATION OF PIPE AND FITTINGS
	A. Installation of PVC (sewer) pipe and fittings shall be in accordance with manufacturer's recommendations, ASTM D2321, Section 02225, and Section 15010.  The most stringent applications shall apply.
	B. Plastic piping exposed to sunlight shall be painted with two coats of latex paint. Color shall be white unless otherwise specified.
	C. Pipe and fittings shall be of the sizes indicated.  Clean pipe interior of all foreign matter before installing.  Pipe shall be square cut with a fine tooth saw or other cutter or knife designed for use with plastic pipe.  Remove burrs by smoothing edge�

	3.2 INSTALLATION OF SOLVENT WELD JOINT TYPE PIPE
	A. Do not solvent weld joints if it is raining, if atmospheric temperature is below 40 degrees or above 90 degrees Fahrenheit, or if the pipe is exposed to direct sunlight.
	B. Test fit dry pipe and fittings before applying cement.  Pipe should enter socket without forcing, at least one-third but not more than two-thirds the depth of socket.  Fittings that are looser or tighter shall not be used.
	C. Thoroughly clean and dry the pipe end and socket of fitting with methyl ethyl ketone, acetone, or similar cleaner.  Apply cement evenly to outside surface and end of pipe and inside surface of socket.  Avoid excess application of cement but insure compl�

	3.3 INSTALLATION OF PUSH-ON JOINT TYPE PIPE
	A. Clean gaskets and seats of foreign materials prior to joint assembly.  Apply lubricant as recommended by the pipe manufacturer.  Carefully insert the spigot end into the bell to prevent entry of dirt and incorrect entry angle.  With suitable fork tool, �
	B. When the selected pipe uses joints not designed for full depth insertion, prevent further closure of previously completed joints by restraining movement of the installed line while making succeeding joints.

	3.4 INSTALLATION OF TUBING
	3.5 inspection and TESTING
	A. Pressure Testing:  Shall be in accordance with Sections 01667 and 15010.
	B. Field Inspection for Plastic Pipe and Fittings:  Installed pipe shall be tested to ensure that vertical deflections for plastic pipe do not exceed the maximum allowable deflection.  All SDR 26 and 35 PVC sewer pipe shall be mandrel tested by the Contrac�
	1. The maximum average ID shall be equal to the average OD per applicable ASTM Standard minus two minimum wall thicknesses, per applicable ASTM Standards.  Manufacturing and other tolerances shall not be considered for determining maximum allowable deflect�
	2. Deflection tests shall be performed not sooner than 30 days after completion of placement and densification of backfill.  The pipe shall be cleaned and inspected for offsets and obstructions prior to testing.
	3. For all pipe less than 24-inch ID, a rigid mandrel shall be pulled through the pipe by hand to ensure that maximum allowable deflections have not been exceeded.  Prior to use, the mandrel shall be certified by the Engineer.  Use of an uncertified mandre�
	4. Unless otherwise permitted by the Engineer, any over-deflected pipe shall be uncovered and, if not damaged, reinstalled.  Damaged pipe shall not be reinstalled, but shall be removed from the work site.  Any pipe subjected to any method or process other �

	C. The Mandrel Shall:
	1. Be a rigid, non-adjustable, odd-numbered-leg (9 legs, minimum) mandrel having an effective length not less than its nominal diameter.
	2. Have a minimum diameter at any point along the full length as follows:
	3. Be fabricated of steel; be fitted with pulling rings at each end; be stamped or engraved on some segment other than a runner indicating the pipe material specification, nominal size, and mandrel OD, (e.g., PVC D3034-8”-7.524”); and be furnished in a sui�

	D. All costs incurred by the Contractor attributable to mandrel and deflection testing, including any delays, shall be borne by the Contractor at no cost to the Owner.
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	PART 1 GENERAL
	1.1 DESCRIPTION
	1.2 RELATED WORK SPECIFIED ELSEWHERE
	A. Section 01300:  Submittals
	B. Section 15010:  General Process and Onsite Utility Piping Provisions
	C. Division 15:  Remaining Sections

	1.3 QUALITY ASSURANCE
	A. References
	1. American Society of Mechanical Engineers (ASME);
	2. American Society for Testing and Materials (ASTM);
	3. American Water Works Association (AWWA).


	1.4 SUBMITTALS
	A. Submittals are to be in accordance with Section 01300.
	B. Materials list and catalog data sheets naming each product to be used, identified by manufacturer and type number.


	PART 2 MATERIALS
	2.1 FLEXIBLE COUPLINGS
	A. Application
	B. Manufacturers
	1. Baker Coupling Co., Inc., 2929 S. Santa Fe Ave., Los Angeles, CA 90058;
	2. Rockwell International, 400 North Lexington, Pittsburg, PA 15208;
	3. Dresser Mfg., 41 Fisher Ave., Bradford, PA 16701;
	4. Or approved equal.

	C. Materials
	1. Cast couplings shall be used wherever possible.  Steel couplings with a minimum sleeve thickness of the connecting pipe wall or 1/4-inch, whichever is greater, shall be used where cast couplings are not available.
	a. Sleeve:  Grey iron or steel.
	b. Flanges:  Malleable or ductile iron or high strength steel.
	c. Bolts & Nuts:  Low alloy, corrosion resistant high strength.
	d. Finish of Coupling:  Fusion epoxy coating, per Section 15051.
	e. Gaskets:  Synthetic rubber (Rockwell grade 60, Dresser 42), high-temperature, non-asbestos gasket for service above 212 F.



	2.2 FLANGED RUBBER FLEXIBLE CONNECTIONS
	A. The flexible connection shall be manufactured with a Hypalon rubber tube with synthetic fabric reinforced rubber body and a neoprene cover.  Nylon is unacceptable.  A Hypalon rubber coating shall be applied to the outside to provide resistance to deteri�
	B. Flanges shall be constructed integrally with the body to resist stresses, drilled to ASME (ANSI) Standard B16.5, Class 150, and full faced to eliminate the use of gaskets.  Retaining rings shall be galvanized and control rods shall be low alloy, corrosi�
	C. The flexible connections shall have a minimum design pressure rating of 50 psi, a minimum burst ratio of 4:1, and a minimum vacuum rating of 10” Hg.
	D. The flexible connections shall be capable of 1-1/8 inches of lateral movement without damage.  Flange to flange length shall not exceed 12 inches.
	E. Flanged rubber flexible connections shall be Redflex TM Type J-IW and Type J-IO (concentric reducing type), as manufactured by the Red Valve Company, Inc., Carnegie, PA; or approved equal.

	2.3 TENSION ASSEMBLIES
	A. Welded
	1. Assemblies to be per AWWA Manual M11.
	2. Rods shall be galvanized.
	3. Buried assemblies shall receive two coats Koppers Pitch, as manufactured by Koppers, Inc., Pittsburgh, PA; Bitumastic® 50, as manufactured by Carboline, St. Louis, MO; or approved equal.

	B. Socket Clamps
	1. Half Bands, Bolts and Nuts:  Carbon steel, galvanized.
	2. Socket Clamps:  Grinnell Fig. 595; B-Line Systems Fig. B3134; or approved equal.
	3. Socket Clamp Washers:  Grinnell Fig. 594; B-Line Fig. B3134W; or approved equal.
	4. Yoke:  Grinnell Fig. 591.
	5. Tee Anchor Strap:  Grinnell Fig. 593; or approved equal.
	6. Buried assemblies shall receive two coats Koppers Pitch, as manufactured by Koppers, Inc., Pittsburgh, PA; Bitumastic® 50, as manufactured by Carboline, St. Louis, MO; or approved equal.
	7. Manufacturers:  Grinnell Corporation, 155 Westminster Street, Providence, RI 02903;  B-Line Systems, 509 West Monroe St., Highland, IL 62249; or approved equal.


	2.4 GROOVED COUPLINGS AND FITTINGS
	A. Couplings
	1. Housing shall be malleable iron, conforming to ASTM A47, Grade 32510 or 35018; or ductile iron, conforming to ASTM A536, Grade 65-45-12.
	2. Gaskets shall conform to ASTM D2000 and shall be one of the following, for the appropriate application:
	a. Ethylene Propylene Diene (EPDM) - Grade "E"
	b. Nitrile (Buna-N) - Grade "T"
	c. Halogenated Butyl - Grade "M"

	3. Bolts and Nuts:  Heat treated carbon steel, per ASTM A183.
	4. Coating:
	a. Exposed:  Enamel
	b. Buried:  Two coats Koppers Pitch, as manufactured by Koppers, Inc., Pittsburgh, PA; Bitumastic® 50, as manufactured by Carboline, St. Louis, MO; or approved equal, after assembly.

	5. Application:
	a. Grooved Steel Pipe (non-rigid connection):  Victaulic 77, Grinnell "GRUVLOK" Fig. 7001, Gustin-Bacon 100, or approved equal.
	b. Grooved Cast Pipe (non-rigid connection):  Victaulic 31, Gustin-Bacon 500, or approved equal.


	B. Flanges for Grooved Pipe
	1. Class 125 standard drilling.
	2. Housing shall be malleable iron, conforming to ASTM A47, Grade 32510, or 35018; or ductile iron, conforming to ASTM A536, Grade 65-45-12.
	3. Gaskets shall conform to ASTM D2000 and shall be one of the following, for the appropriate application:
	a. Ethylene Propylene Diene (EPDM) - Grade "E"
	b. Nitrile (Buna-N) - Grade "S" or "T"
	c. Halogenated Butyl - Grade "M"

	4. Coating:
	a. Exposed:  Enamel.
	b. Buried:  Two coats Koppers Pitch, as manufactured by Koppers, Inc., Pittsburgh, PA; Bitumastic® 50, as manufactured by Carboline, St. Louis, MO; or approved equal, after assembly.

	5. Application:
	a. Grooved Steel Pipe:  Victaulic 741, 742; Gustin-Bacon 154, or approved equal.
	b. Grooved Cast Pipe:  Victaulic 341, 342, Gustin-Bacon, or approved equal.


	C. Cut and Rolled Grooves
	1. Pipe of diameter 3/4-inch through 24 inches may be cut grooved.
	2. Pipe may be roll groove pipe if wall thickness is less than minimum recommended by the manufacturer for cut-grooving.
	3. Cast pipe shall have rigid radius cut grooves.

	D. Collared and Shouldered Pipe
	1. Shall be in accordance with manufacturer's recommendations.
	2. Manufacturers:  Victaulic Co., 3100 Hamilton Blvd., South Plainfield, N.J. 07080; Gustin-Bacon, P.O. Box 927, Lawrence, Kansas 66044; Grinnell Co., 260 West Exchange St., Providence, RI 02901; or approved equal.


	2.5 INSULATED (DIELECTRIC) FITTINGS
	A. General:  Provide complete insulation between sections of pipe in which installed. All buried pipelines of dissimilar metals shall be insulated from each other.
	B. Couplings and Bushings
	1. Made of Delrin for sizes less than 2 inches, Calpico, Inc.,185 Harbor, South San Francisco, California 94080; Pacific Seal Industries, 3333 N. San Fernando Blvd., Burbank, California 91504, or equal.

	C. Flanges
	1. Assembly consisting of gaskets, insulating bolt sleeves, and appurtenances.
	2. Pacific Seal Industries; Calpico, Inc.; or equal.


	2.6 PRESSURE GAUGES (PG)
	A. Liquid filled, glycerine or silicone.
	B. 2½ to 4 inch dial, scale 20-50% greater than normal operating pressure, 270 degree movement.
	C. Stainless steel case, polycarbonate window, stainless steel bourdon tube and movement.
	D. 1 percent accuracy (Grade A).
	E. ¼-inch NPT bottom connection.
	F. Ashcroft type 1009; Marsh J7800P Series, or equal.
	G. ¼-inch stainless steel cross handle cock, Ashcroft 7004; Marsh MFG, or equal.
	H. Ashcroft, Dresser Indust., 250 E.  Main, Stratford, CT 06497; Marsh Instrument Co., Skokie, IL 60076, or equal.
	I. Diaphragm Seals as shown on the Plans.

	2.7 FLUSHING CONNECTION
	A. Cast bronze swivel inlet adapter, rocker lugs.
	B. 1-inch NPT inlet, hose thread outlet.
	C. DeSanno Foundry & Machine Co. No. 73, 1933 Peralta, Oakland, CA 94607; Champion No. 10, 1460 No. Naud St., Los Angeles, CA 90012, or equal.

	2.8 MECHANICAL RUBBER SEAL
	A. Modular, mechanical type, consisting of interlocking synthetic rubber links shaped to continuously fill the annular space between the pipe and the wall opening.
	B. EPDM seal element suitable for service to 250 degrees F, except seal element shall be silicone or Viton suitable for 300 degrees F for aeration piping.
	C. Composite pressure plates.
	D. 316 stainless steel nuts and bolts.
	E. Thunderline Link-Seal, or equal.

	2.9 TRENCH DRAIN (CAST-IN-PLACE TYPE)
	A. Description
	1. A system of pre-engineered components for forming concrete cast-in-place surface drainage trenches, catch basins and utility chases.
	2. System:  consists of non-CFC expanded polystyrene (EPS) forms; embedded steel inlay rails; legs for alignment and float control; and grates with a non-rigid, longitudinal restrained, grate retention system.

	B. Components
	1. Forms
	a. Forming System:  Pre-manufactured using non-CFC EPS foam.
	b. Forms:  Pre-sloped or non-sloped form segments with 2.0 M (6.56 ft.) length standard and 1.0 M (3.28 ft.) or 0.5 M (1.64 ft.) lengths available.
	c. Each segment is 305 mm (12 in.) wide trench with radius bottom and 356 mm (14 in.) grate seat width.  Invert slope as shown on the Drawings.

	2. Rails
	a. Steel Components:  Post fabrication hot dipped galvanized 50.8 mm x 50.8 mm x 4.76 mm (2.0 in. x 2.0 in. x 3/16 in.) A-36 steel angle rails.  Rail length 2.0 M (6.56 ft.) standard with 1.0 M (3.28 ft.), and 0.5 M (1.64 ft.) long available.
	1) No-float leg/alignment/grate retainer anchor lugs are located on 1.0 M (3.28 ft.) centers along the rails bisected by non-removable grate retaining/rail anchoring studs also on 1.0 M (3.28 ft.) centers.
	2) Standard headed concrete anchors studs bisect these members providing a rail-anchoring device every 250 mm (.84 in.).

	b. Grate rails to provide a minimum of 1.25 square inches concrete bearing area per inch of trench length each side.
	c. Grate retainers and rails to withstand the following loads:
	1) Vertical up – 1,000 lbs
	2) Transverse – 6,000 lbs
	3) Longitudinal – 6,000 lbs

	d. d. Grate retainer performance is not to degrade with service loads or thermal cycling.
	1) Galvanizing:  ASTM A123-89a
	2) Steel:  ASTM A 36/A36M-93a


	3. Grates
	a. Ductile iron: ASTM A 536-84 (1993).
	b. Grates to have a minimum of 0.80 ft.2/L ft. open area and be flush with top of rails.
	c. Grates to meet AASHTO M306-9 Grate/Manhole Proof Test.
	d. Allowable tolerances:  Setting plus/minus 1.5 mm (1/16 in.).

	4. Form Release:  Non-petroleum based, which will not attack EPS.

	C. Acceptable Manufacturers
	1. Surface Drain System
	a. Trench Former MD300:  manufactured by
	b. ABT Inc. P.O. Box 837, 259 Murdock Road
	c. Troutman, NC 28166  (800) 438-6057



	2.10 COATING SYSTEMS
	A. Wedge and Wedge Assemblies, T-bolts, Bolts and Nuts
	1. Process through an iron-phosphate spray, rinse and drying in preparation for coating application.
	2. The coating itself shall consist of two coats of liquid Xylan, with heat cure to follow each coat.

	B. Casting shall be surface pre-treated with an iron-phosphate spray, rinse, sealer before drying.  The coating shall be electrostatically applied and heat cured.  Coating shall be a polyester based powder to provide corrosion, impact and UV resistance.
	1. The coating system shall be EBAA Iron, Inc. Mega-Bond or approved equal.

	C. Where the coating systems of this section are utilized, no additional cathodic protection is required except for polyethylene encasement, which is required.

	2.11 CATHODIC PROTECTION
	2.12 POLYETHYLENE ENCASEMENT

	PART 3 EXECUTION
	3.1 FLEXIBLE COUPLINGS
	A. Install where shown on Contract Drawings and where required for ease of installation or removal of pipe, subject to approval of Engineer.
	B. Pipelines 4 inches and larger extending from a concrete structure into earth shall have at least two flexible joints within 3 feet of the structure face.
	C. Provide tension assemblies as specified in subsection 2.05 of this Specification where necessary to prevent separation of pipe due to internal pressures.

	3.2 GROOVED COUPLINGS AND FITTINGS
	A. Grooved systems may be used in lieu of flanged, welded or screwed joints for steel or cast pipe (grey or ductile) at Contractor's option, except for chemical service.
	B. Install per manufacturer's directions.
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	PART 1 GENERAL
	1.1 DESCRIPTIOn
	1.2 RELATED WORK SPECIFIED ELSEWHERE
	A. Section 01300:  Submittals
	B. Section 01610:  Seismic Design
	C. Section 11010: General Construction Information and Sequence of Construction

	1.3 QUALITY ASSURANCE Standards
	A. AA  Aluminum Association
	B. AISC  American Institute of Steel Construction
	C. ASTM  American Society for Testing and Materials
	D. AWS  American Welding Society.

	1.4 SUBMITTALS
	A. In accordance with Section 01300.
	B. Shop Drawings: Submit certified drawings showing all details of pipe, electrical conduit, ductwork and miscellaneous support devices.  Shop drawings shall include all details of construction, anchor size, hanger rod sizes, bar sizes, weld sizes, mountin
	C. Manufacturer's Literature: Submit manufacturer's literature for all channels, clevis hooks, straps, hanger rod, anchors, fasteners, and related material used in the utility support systems.
	D. For piping 4” and larger in size, submit calculations signed by a Nevada registered professional engineer indicating the proposed piping support system is seismically adequate in accordance with Section 01610, Seismic Design.


	PART 2 MATERIALS
	2.1 HANGERS AND SUPPORTS
	A. Hangers and supports shall be factory fabricated units with published load limits and meet Manufacturer's Standardization Society of the Valve and Fittings Industry Standard Practice SP58.
	B. Provide hanger or support as indicated on drawings, or select an appropriate hanger or support as shown on the "PIPE SUPPORT DETAILS" Drawing,
	C. Hangers or supports shall be B-Line Systems, Inc.; Grinnell Corp., or equal.

	2.2 FRAMING SUPPORT SYSTEMS
	A. As called out on the drawings and as required to provide adequate support, use framing systems as manufactured by B-Line Systems, Highland, IL 62249;  Unistrut Corporation of Wayne, MI 48184; or equal.
	B. The load capacities of parts, connections and assemblies shall meet or exceed those published in the latest framing manufacturer's engineering catalog and supplementary bulletins.
	C. All framing members and fittings in non corrosive or dry areas shall be hot-dipped galvanized steel or painted as noted below.  Nuts and screws shall be electro-galvanized. All hot-dipped galvanized steel shall receive a top-coat of polyurethane per sec�
	D. All framing members and fittings for humid, wet or corrosive areas shall be stainless steel or fiberglass. Cut ends of fiberglass shall be sealed per manufacturer’s recommendations.  Nuts and screws shall be stainless steel, fiberglass or nylon as appro�
	E. Continuous insert embedment channel shall be B-Line B52I; Unistrut P-3300 Series, Caine Strut No. C-3450/70, or equal.

	2.3 MISCELLANEOUS METAL FABRICATIONS
	A. All miscellaneous metals used for hangers and supports shall be hot-dip galvanized in accordance with ASTM A123.  Vent holes shall be provided in closed tube type members in an unobtrusive location as required to prevent any danger of explosion during t�


	PART 3 EXECUTION
	3.1 PIPE SUPPORTS AND HANGERS
	A. General
	1. Pipes and ductwork shall be supported as shown on the Drawings, otherwise use appropriate type of support.
	2. Supports shall be used to meet all criteria herein, regardless of whether or not indicated on the drawings. No pipe shall be left unsupported whenever a change in direction of line or flow takes place.  At least one support shall be provided between eve�
	3. Securely fasten all piping to building construction with approved iron hangers, supports, guides, anchors and sway braces to maintain pipe alignment and prevent sagging, noise and excessive strain due to uncontrolled movement under operating conditions.�
	4. Relocate any hangers as necessary to correct unsatisfactory conditions that may become evident when system is put into operation.
	5. Supporting of piping by wire, rope, wood or other makeshift devices will not be permitted.
	6. Burning of holes in beam flanges or narrow members will not be permitted.
	7. Sway bracing of non-resiliently supported piping shall be in accordance with SMACNA Guidelines for Seismic Restraint of Mechanical Systems, except that fire protection piping shall be supported per NFPA requirements.
	8. Fasten hanger rods to structural steel members with suitable beam clamps.
	9. Protect pipe insulation at every hanger, support or guide of insulated piping with inserts and shields.
	10. Where supported by pipe hangers from the ceiling or where lateral displacement of pipe is probable, pipelines shall be seismically braced laterally at every 20 feet, and braced longitudinally and laterally every 40 feet and at 90 degree bends.  The sei�
	11. Piping within equipment rooms shall be vibrationally isolated and restrained by a Seismic Restraint System.

	B. Manifolding
	1. Parallel runs of piping, except for fire protection piping may be supported on trapeze hangers, spaced as required for the smallest pipe carried.
	2. Piping in chases shall be supported on channel framing.
	3. Channel framing shall be selected to support 5 times the weight or thrust of the piping without failure in accordance with the manufacturer's standard ratings. Submit details for approval.

	C. Support Hanger Spacing
	1. Maximum spacing for horizontal and vertical piping supports shall be as follows:
	2. Where building structure does not permit the specified spacing the Contractor shall provide additional adequate support.  Location and details shall be submitted for approval.


	3.2 ELECTRICAL CONDUIT SUPPORT
	3.3 DUCTWORK SUPPORT
	3.4 MISCELLANEOUS HARDWARE
	3.5 GALVANIZING TOUCH-UP
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	PART 1 GENERAL
	1.1 DESCRIPTION
	1.2 RELATED WORK SPECIFIED ELSEWHERE
	A. Section 11405 Filtration Vessels and Filtration Media (motorized actuators)

	1.3 QUALITY ASSURANCE
	1.4 SUBMITTALS
	A. Submit shop drawings in accordance with Section 01300.
	B. Materials list and catalog data sheets naming each product to be used identified by manufacturer and type number.
	C. Valve Shop Drawings/Submittal Requirements:  Shop drawings shall contain the following information:
	1. Valve name, size, Cv factor, and pressure rating
	2. Complete information on valve actuator (if supplied), including size, Manufacturer, model number, limit switches, and mounting.
	3. Assembly drawings showing part nomenclature, materials, dimensions, weights, and relationships of valve handles, handwheels, position indicators, limit switches, integral control systems, needle valves, and control systems.
	4. Valve Owner's Manual:  The Owner's Manual shall contain the required information for each valve.
	5. Valve Spare Parts List:  A Spare Parts List shall contain the required information for each valve assembly, where indicated.



	PART 2 MATERIALS
	2.1 VALVES - GENERAL
	A. All valve construction, materials, and pressure ratings shall be selected to suit the system in which installed.  Pressure rating and manufacturer's name shall be cast on each valve body.  Valves shall be supplied fully packed with Teflon impregnated pa
	B. Stems of all bronze valves shall be silicon bronze or similar alloy to prevent de-zincification.  Alloy shall have minimum tensile strength of 60,000 psi, minimum yield point of 24,000 psi per ASTM B584.
	C. Valves shall be furnished full line size unless specifically called out to be of reduced size.  Flanges for valves may be raised or plain face.  Flanges for valves for water working pressures of 175 psi or less shall be faced and drilled to 150 lb. stan�
	D. Valves installed immediately adjacent to flanged equipment and flanged specialties shall be flanged, regardless of size.
	E. Valves in welded piping shall be flanged, regardless of size.
	F. Where valves are designed to have power operators, the operator shall be installed and tested at the factory prior to shipment to the job site.

	2.2 GATE VALVES (GTV)
	A. 2½-inches and smaller: Mueller; Clow; Stockham B122, or equal with wedge disc, rising stem and screwed ends, rated for 200 psi working pressure.
	B. 3-inches and larger: non-rising stem, resilient wedge flanged valves with handwheels and shall conform to the requirements of AWWA C500 CLASS C.
	C. Buried gate valves 2-inches and larger: non-rising stem, resilient seat valves with 2-inch square operating nut. Valves shall have mechanical joint, hub or flanged ends as required by the nature of the installation and shall conform to the requirements �

	2.3 DEEP WELL PUMP CONTROL VALVE
	A. The pump control valve shall be manufactured by Cla-Val as described, no substitutions in order to maintain compatibility with Owner’s existing equipment.  The valve shall be a 150 pound class model 61-02.
	1. Globe style.
	2. Body:  ASTM A536 ductile iron.
	3. Pressure class:  150.
	4. Flanged ends drilled to ASME B16.5 dimensions.

	B. Options and accessories:
	1. Stainless steel trim
	2. Equip with X105L2W limit switch to indicate both valve open and valve closed positions.
	3. Solenoid voltage:  120 VAC.


	2.4 PLUG VALVES (PV)
	A. General:  Plug valves shall be of the non-lubricated, eccentric-type, rated for 175 psi working pressure for valves 12-inches and smaller and 150 psi for valves 14-inches through 20-inches.
	B. Connections:  Screwed, flanged, grooved, or mechanical joint as shown on the drawings or required for the installation.  Flanges shall comply with the drilling and thickness requirements of ANSI B16.1, Class 125.
	C. Materials:
	1. Body:  Cast iron, ASTM A-126, Class B.
	2. Seat:  Welded, 90% nickel.
	3. Bearings:  Stainless steel, lubricated or Teflon impregnated, nonmetallic backed.  Upper and lower bearings shall be protected from entrance of grit or other foreign matter by Delrin, nylon, or RTFE seals.
	4. Plug:  Cast iron, ASTM A-126, Class B or ASTM A-536 Grade 65-45-12.
	5. Plug Coating:  Neoprene, Buna-N, or EPDM.

	D. Operators:
	1. Unless otherwise shown or required, operators on exposed valves shall have open and closed position stops, position indicator, type as follows:
	a. 3-INCHES AND SMALLER:  fixed lever
	b. 4-INCHES:  lever on 2-inch square operating nut
	c. 6-INCHES AND LARGER:  enclosed worm gear with handwheel.  Maximum 80 lb. rim pull to actuate the valve at its full bi-directional operating pressure.
	d. Chainwheel actuators shall be provided where shown on drawings.

	2. Unless otherwise shown or required, all buried valves shall have gear operators with 2-inch square nut inputs and shall be sealed against water intrusion.  Exposed nuts and bolts on buried actuators shall be stainless steel.  Buried valves shall have pl�

	E. Plug valves shall be Keystone Ballcentric; DeZurik Fig. 118, M & H Style 820, Victaulic Series 365, or equal.

	2.5 BUTTERFLY VALVES (BFV) (Through 30”)
	A. Manufacturers: One of the following or equal:
	1. DeZurik.
	2. Henry Pratt Company.

	B. Valve Design:
	Butterfly valves shall conform with the following table:
	1. Valve Ends: Compatible with piping system.

	C. Shaft and Bearings
	1. Type 304 or 316 stainless steel.

	D. Thrust Bearings: Self-lubricating, sleeve type. Bearings: Reinforced Teflon lined with fiberglass backing, or polytetrafluoroethylene (PTFE) with phenolic or stainless steel backing.  Bearing shall be designed for the rated pressure of the valve.
	E. Disc Pins: Secure valve disc to shaft by means of solid, smooth sided, Type 316 stainless steel or monel, taper or dowel pin. Extend pins through shaft and mechanically secure in place.  Disc pins shall be designed for the rated pressure of the valve.
	F. Seats
	1. Seats are to be drip tight and designed for the rated pressure of the valve.
	2. For valves less than 24 inches nominal size, bond or vulcanize the seats into the valve body.
	3. For valves 24 inches nominal size and larger, mechanically retain seats in the valve body.
	a. Achieve retaining effect by an epoxy injection method that expands the seat into the body, or by segmented clamping tee lock ring with adjusting screws.
	b. Provide means to prevent nuts and screws used to retain rubber seats from loosening due to vibration or cavitation.
	c. Seat retainers are to be type 316 stainless steel.

	4. Resilient seat are to be capable of withstanding 75 lbs of pull when tested in accordance with ASTM D429, Method B.
	5. Seats retained by a snap ring or other similar device are unacceptable.
	6. Seats that will be exposed to liquid shall be of EPDM or Viton material.

	G. Valve Packing
	1. Valves 4 inches to 48 inches in nominal size shall have self-adjusting, V-type packing or chevron type packing.

	H. Butterfly Valve Operators
	1. Manual operators
	a.  shall be totally enclosed gear type with a suitable indicator arrow to give valve position at any point from full open to fully closed.
	b. Manual Operators for Valves less than 6-inch diameter:
	c. Hand lever type with a locking device so that the valve can be locked in any position with a wing nut.
	d. Locking Device: Rigid, allowing no vibration or chattering of the valve.
	e. Hand Lever: 12-inches long with a hand grip.
	f. Provide underground valves 6-inches in nominal size and larger with a totally enclosed worm gear operator mounted on the valve.  Operator shall be suitable for buried service.
	g. Provide an AWWA 2-inch square operating nut with ground level position indication.
	h. Valve Shaft: Extend from the valve to the operator.
	i. Geared Operator: Gasketed for water-tightness.
	j. Provide limit switches for manual valves where shown on drawings.
	k. Manual Operators on above ground Butterfly Valves Larger than 6-inches in Nominal Size: Worm geared.

	2. Electric Operators (Actuators)
	a. General:  The electric motor actuator shall include, but not be limited to, the motor, space heater, gearing, solid state non-contacting position encoder, solid state direct acting torque/thrust sensor, declutch lever, and hand wheel as a self-contained�
	b. Where DC powered actuators are specified to provide fail-safe control of valves or gates, the actuator supplier will supply the DC failsafe power package, charger and controls to perform the failsafe function. The actuator and DC control system must com�
	c. Electric valve actuators for ball valves 3-inches and smaller shall use 120 Volt, single-phase power with electronic position and torque sensing.  However, all other actuator requirements must be met.
	d. The valve actuator motor and all electrical enclosures shall be NEMA 6P/IP68, rated for submersion to 21 feet for a minimum of 72 hours.
	e. The actuator shall be sized to open and close valve or raise and lower sluice and slide gates no faster than 12 inches per minute.
	f. Motor:  Electric motors shall be specifically designed for valve and gate actuator service, and shall be totally enclosed, non-ventilated with high starting torque.  As a minimum, the electric motor enclosure shall meet NEMA 6P/IP68 construction.  Motor�
	g. Power Gearing:  The actuator shall use single reduction gearing as required for the application.  The primary gear must be a self-locking worm.  All gearing shall be hardened alloy steel except for the worm wheel which shall be bronze.  All gear shafts �
	h. Lubrication:  All gearing and bearings shall be oil. Lubricated grease is not acceptable.  Seals shall be provided at all exit points of the gear case to prevent leakage of lubricant.  Critical areas subject to high wear shall be double sealed.  Gear ca�
	i. Stem Nut:  The valve actuator shall have a removable stem nut (or drive bushing) of high tensile bronze manganese or other material compatible with the valve stem material.
	j. Handwheel:  The actuator shall be equipped with a handwheel for manual operation, so connected that operation by motor shall not cause the handwheel to rotate, and operation by handwheel shall not cause the motor to rotate.  The handwheel clutch design �
	k. Switches
	1) Position sensing shall be accomplished via a non-contacting solid-state device such as a Hall Effect or Optical Encoder.  The encoder shall be programmable from outside the actuator enclosure, and shall incorporate user programmable switch contacts rate�
	2) Torque Switches:  Each actuator shall be equipped with a device to constantly monitor the torque output in both directions of travel.  The torque sensor shall allow programming of independent set points for opening and closing directions of travel.  The�
	3) Electrical Controls Enclosure (Switch Compartment):  All controls shall be housed in a separately sealed enclosure so that moisture entering the terminal compartment cannot affect the controls.  All actuator control inputs shall be opto-isolated to allo�

	l. Electrical Controls:  All electrical controls shall be supplied integral in the valve actuator switch compartment and shall be pre-mounted and shop-wired to a separately sealed terminal compartment so integral controls are not exposed to the ambient env�
	m. Controls shall include but are not be limited to:
	1) Reversing Contactor:  The control voltage shall be 120 Volts, single-phase, 60 HZ.  Seal-in latching contacts shall be supplied for use in push button circuits.  When specified, additional auxiliary contacts (1 N.O. and 1 N.C.) shall be supplied.  Start�
	2) Control Power Transformer:  Transformer shall be designed to transform 480 Volts, three-phase, 60 HZ power to 120 Volts, single-phase.  The transformer shall be complete with a grounded and fused secondary.
	3) Push Buttons:  Each actuator shall be supplied complete with open-stop-close push buttons.
	4) Indication:  Each actuator shall be furnished complete with open-close indication of gate position.
	5) Electrical Cable Connections:  A multi-pin, watertight electrical cable receptacle shall be provided with all actuators.  It shall wire to the power supply with an extension cord/receptacle with connections on both ends with receptacle at power sup...
	6) Actuator will be equipped with an on board data logger capable of storing date and time stamped operational events as well as torque profiles. Data shall be accessible by non-intrusive means and downloadable to a PC, PDA or manufacturer supplied hand he�
	7) Actuator manufacturer will supply both hardware and software with the actuator, and will also provide suitable training for the Owner’s operators.

	n. Operation
	1) Open-Close Service
	a) Operators shall operate automatically by remote signal specified and as indicated on the Contract Drawings.

	2) Modulating Service
	a) Actuator Controller shall be microprocessor based using proportional-derivative algorithm to calculate actuator response.
	b) Microprocessor based controller shall control integrally mounted solids state reversing starter.
	c) The motor operator shall be rated for 1200 starts per hour under modulating service conditions.
	d) Actuator shall be fitted with zero backlash internal gearing.
	e) Control resolution shall be no less than 1% accuracy.
	f) Actuator shall be equipped with Dynamic Braking Function to eliminate position overshoot.

	3) Controller System:  Shall be rated for continuous duty.

	o. Manufacturer
	1) Auma; Rotork, Value Valve;
	2) Approved equal.

	p. Spare Parts
	1) Supply one lot of recommended spares for each actuator.
	2) Minimum spares shall include:
	a) One (1) fuse for each type;
	b) One (1) spare stem nut for every five (5) gate operators;
	c) One (1) spare actuator with DeviceNet interface for every ten (10) same size – minimum of one (1) of each type;
	d) One (1) sector gear each type/size; and
	e) One (1) worm and characteristic motor supplied.




	I. Fabrication
	1. Shop coat interior and exterior ferrous metal surfaces of valves and accessories, except as follows:
	a. Finished surfaces.
	b. Bearing surfaces.
	c. Stainless steel components.

	2. Surface Coatings:  All internal and/or external surfaces shall be covered with a polyamide cured epoxy coating applied over a sand blasted “new white metal surface” per SSPC-SP10 to a minimum of 16 mils in compliance with AWWA C550.  Exposed valves abov�
	3. Dielectric tape wrap or poly wrap all stainless steel valves in accordance with pipeline specifications.
	4. Coating Materials: Factory coatings per AWWA C550, field coatings per 09900.


	2.6 VALVE BOX AND RISER
	2.7 CHECK VALVES (CV), (PCV), AND (SCV)
	A. Swing Check Valves (CV) - 2½-inch and smaller: bronze, screwed cap, bronze disc, Y-pattern, 200 psi working pressure, screwed ends.  Crane Co. No. 37;  Stockham B-319, or equal.
	B. Swing Check Valves (CV) - 3-inch and larger: cast iron body, bronze faced disc, stainless steel hinge pin, outside lever and weight, 150-175 psi water working pressure, flanged or grooved ends.  Valves shall have outside lever on side of valve to suit i�
	C. Plastic Check Valves (PCV) - Ball check, PVC Type 1, Grade 1, Viton seals, 150 psi at 73 F water, flanged, socket, or threaded ends.  Chemtrol BC series;  Hills-McCanna "McCannaplast", or equal.

	2.8 SILENT CHECK VALVES
	2.9 FLEXIBLE CHECK VALVES (FCV), (FSCV)
	A. Flexible Check Valve:
	1. All rubber, flow operated with integral elastomer flange. Inlet port area 100% of mating pipe port size.  Port area shall contour down to a duckbill which shall allow passage of flow in one direction while preventing reverse flow.  The flexible duckbill�
	2. Red Valve Co. series 35 (similar to "Tide-Flex"), or equal.

	B. Flexible Swing Check Valve:
	1. The check valve shall be of the flexible type, full body flanged type, with a domed access cover and only one moving part, the valve disc.
	2. The valve body shall have full flow equal to nominal pipe diameter at any point, through the valve.  The seating surface shall be on a 45 degree angle to minimize disc travel.  The top access port shall be full size, allowing removal of the disc without�
	3. The disc shall be of one-piece construction; precision molded with an integral O-ring type-sealing surface and contain steel and nylon reinforcements in both the arm and central disc areas.  The flex portion of the disc shall be warranted for twenty-fiv�
	4. The valve body and cover shall be ASTM A126, Class B cast iron.  The disc shall be Buna-N (NBR), ASTM D2000-BG.
	5. The interior of the valve shall be coated with a rubber coating suitable for abrasive applications.  The exterior shall be coated with a universal primer.
	6. The valve shall be cycle tested 1,000,000 times with no signs of wear or distortion to the valve disc or seat and shall remain drop tight at both high and low pressures.  The tests results shall be independently certified.
	7. The valve shall be series 500 as manufactured by Val-Matic Valve and Manufacturing Corporation, APCO, or approved equal.


	2.10 BALL VALVES (PBV) AND (BV)
	A. Plastic Ball Valves (PBV) - sizes 3-inch and small
	B. r: double union design, PVC Type 1, Grade 1, Teflon seats and Viton or EPDM "O" rings, full ports, 150 psi at 73o F water, flanged, socket, or threaded ends.  Chemtrol TU series, Hills-McCanna "McCannaplast", or equal.
	C. Bronze Ball Valves (BV) - sizes 2-inch and smaller: shall have full ports and screwed ends. Bronze body.  TFE seats and seals.  Type 316 stainless steel trim. Jamesbury; Hills-McCanna "McCannaflo", or equal.
	D. Three-Way Bronze Diversion Ball Valves (BV) – size 2-inch and smaller:  shall have bronze body, chrome plated ball, reinforced TFE seats and seals with blow-out proof stem design.  Apollo series 70-600; Watts B-6780-MI, or equal.
	E. Stainless steel Ball Valves (BV) 2” or Larger:
	1. Ball: Full port, single piece, solid. Solid 316, or 17-4 PH stainless steel conforming to requirements of ASTM A 351 Grade CF8M, or ASTM A 351 Grade CB7CU.
	2. Stem: Blow-out proof (when assembled) using T-shaped configuration for positive retention. 304, 316, or 17-4 PH stainless steel.
	3. Body: Three-piece, vertically split, end entry. Cast 316 stainless steel conforming to requirements of ASTM A 351 Grade CF8M.
	4. Seat: Cartridge design consisting of a seat ring with reinforced teflon or PEEK seat insert, and body seal. Spring loaded seats to assure ball/seat contact at low pressure.
	5. Stem Seat: Thrust washer packing ring, two-rings for tight seal.
	6. Jamesbury; Hills-McCanna “McCannaflo”, Worcester, or equal.


	2.11 DIAPHRAGM VALVES
	A. Saunder's weir type valve.
	B. PVC body, solid Teflon diaphragm, and Viton O-rings.
	C. True-union, socket connections, visible position indication.
	D. Spears Model 2739, or equal.

	2.12 SOLENOID VALVES (SOL V)
	A. ¾-inches and smaller.
	B. Forged brass body, Buna "N" seals and disc or diaphragm.
	C. Orifice diameter equal to or greater than pipe size.
	D. Epoxy resin encapsulated, waterproof, high temperature coil, 120 volt, single phase, 60 cycle, explosion-proof enclosure, normally-closed design, continuous duty rated.
	E. Jackes-Evans Mfg. Co. Series J; Asco No. 8211, or equal.

	2.13 REDUCED PRESSURE BACKFLOW PREVENTER  (RP)
	A. Reduced pressure principle.
	B. Bronze body construction.
	C. Corrosion-resistant internal components.
	D. In-line serviceability.
	E. Certified under the following Standards:
	1. ASSE No. 1013
	2. AWWA C506
	3. IAPMO Listed
	4. USC FCCC & HR

	F. Provide a valve setter and spools as shown on the drawings.
	G. Danfoss Flomatic DCVE, or approved equal.

	2.14 COMBINATION AIR AND VACUUM AND AIR RELEASE VALVES (CAV)
	2.15 GLOBE VALVES
	A. Design:  Valve rated for 200 psi at 150 degrees F.  Manual opening valve shall have a handwheel with outside screw and yoke assembly.
	B. Materials:  Body and bonnet shall be constructed of cast iron, conforming to ASTM A 126 class B.  Disc shall be bronze faced.
	C. Manufacturers:  Crane, or equal.

	2.16 NEEDLE VALVES (NV)
	A. ¾ -inch and Smaller:  Crane No. 88 or 89; Stockham B64, or equal.

	2.17 PLASTIC AIR RELEASE VALVE (ARV)
	A. Design:  PVC body with EPDM seals.   Maximum working pressure = 150 psig.
	B. Manufacturers:  FIP, or equal.

	2.18 PLASTIC AIR RELIEF VALVE (PRV)
	A. Design:  PVC body, pressure setpoint 5-150 psig angle pattern.
	B. Manufacturers:  Plast-O-Matic Series RVD, or equal.

	2.19 WATER PRESSURE REGULATING VALVES
	A. Water Pressure Regulating Valves, less than 4-inches:
	1. Manufacturers:
	a. Valves 2 inches and smaller: Watts, Number 223; Masoneilan Number 227; Cla-Val Model 90-01 or equal.
	b. Valves 2 inches to 3 -1/2 Inches: Watts/Bailey, Number 30A; Fisher Controls Company, Type 616; Masoneilan Number 525 Cla-Val Model 90-01; or equal.

	2. Water Pressure Reducing Valves less than 4 inch size: Direct acting, spring loaded valves except where otherwise specified in the Specifications.
	3. Materials:
	a. Valves 2-inches or smaller: Bronze body , nylon reinforced diaphragm single seat, composition disc.
	b. Valves 2-inches to 3-1/2 inches: Double port with stainless steel V-ported or contoured plug, reinforced neoprene diaphragm, and stainless steel stem.


	B. Water Pressure Regulating Valves, 4-inches and larger:
	1. Manufacturers:  Watts Number 115; Cla-Val Model 90-01 series; or equal.
	2. Design:
	a. Pressure Regulating Valves 4 Inches and Larger: Hydraulically operated, diaphragm actuated, globe patterned valve.
	b. Valve: Rated for 125 pounds per square inch gauge.
	c. Pilot Line: Equipped with a strainer.
	d. Stainless Steel Trim
	e. Speed controls for opening and closing.

	3. Materials:
	a. Body and Cover: Cast-iron ASTM A 48 or ASTM A 126.
	b. Valve Trim: Bronze.
	c. Pilot Control: Cast bronze with Series 303 stainless series trim.
	d. Seals: Buna N



	2.20 TUBING VALVES
	A. Manufacturers:  One of the following or equal:
	1. Stockham, Figure S-127
	2. Jenkins, 1336
	3. Crane, 950 TF

	B. Valves:  1 piece bar stock ball valve.
	1. Materials:
	a. Body: Type 316 Stainless Steel
	b. Bull: Type 316 Stainless Steel
	c. Insert: Type 316 Stainless Steel
	d. Seat: Reinforced Teflon
	e. Stem Seal: Reinforced Teflon
	f. Stem: Type 316 Stainless Steel
	g. Jam Nut: Steel




	PART 3 EXECUTION
	3.1 LOCATION
	3.2 VALVES AND VALVE BOXES
	A. AWWA C600.  Inspect valve and appurtenances.  Check valve for direction of opening, freedom of operation, cleanliness and seating surfaces.  Replace defective materials.  Install valve on concrete slabs as detailed.  Wrap valve and valve joints with pol�
	B. Place and plumb valve riser pipe as indicated, clean all rocks and debris from around operating nut.  Set box frame to provide a minimum of 2-inches of travel between the box and the riser.
	C. Valve Extensions
	D. Plug Valve Orientation

	3.3 VALVE COATINGS


	15142 Wall Pipes Seep Rings and Penetrations_rebid
	PART 1 GENERAL
	1.1 DESCRIPTION
	1.2 RELATED WORK SPECIFIED ELSEWHERE
	A. Section 01300:  Submittals
	B. Section 03300:  Concrete
	C. Section 03700:  Concrete Saw Cutting and Core Drilling
	D. Section 09900:  Painting
	E. Section 15010:  General Process Onsite Utility Piping Provisions

	1.3 SUBMITTALS
	A. Submittals are to be in accordance with Section 01300.
	B. Submit detail drawings for fabricated steel or cast-iron wall and floor pipes and sleeves, wall flanges, seep rings, and sealing materials.  Show dimensions and wall thicknesses.
	C. Show flange sizes and the appropriate ANSI or AWWA flange dimensional standard where flanged end wall pipes or penetrations are used.
	D. List coating systems to be applied, manufacturer, and dry thickness of coatings. Call out coatings where coatings are to be applied.
	E. List materials of construction, with ASTM material reference and grade.
	F. Submit manufacturer’s instructions for installing rubber annular hydrostatic sealing devices.
	G. Submit six copies of the results of the leakage test for cast-iron sleeves having shrink-fit steel collars or collar halves bottomed in a groove and steel sleeves having welded steel collars.


	PART 2 MATERIALS
	2.1 GENERAL
	A. Use either cast-iron or fabricated steel wall sleeves when containing rubber annular hydrostatic sealing devices through which piping passes.  Use only cast-iron penetrations and anchors when connecting to cast-iron and ductile-iron pipe.  Use only fabr�
	B. Cast-iron flanges shall conform to ANSI B16.l, Class 125 or 250, to match the flange on the connecting pipe.
	C. Steel flanges shall conform to AWWA C207, Class D.  Flanges shall be flat face.  Flanges shall match the flange on the connecting pipe.
	D. Gaskets for flanges shall be as specified in the detail piping specification.
	E. Bolts and nuts for flanges shall be as specified in the detail piping specifications with the following additions:
	1. Buried or submerged service shall be 304 stainless steel.
	2. Exposed service shall be galvanized.


	2.2 CAST-IRON WALL FLANGES, ANCHORS AND SLEEVES
	A. Provide cast- or ductile-iron wall pipes with ends as shown in the Contract Drawings for connection to adjacent PVC and ductile-iron pipe, or for containing pipes where they pass through concrete walls, ceilings, and floor slabs.  Provide seepage ring o�
	B. Wall pipes and sleeves shall be of the following types:
	1. Pipe or sleeve with integrally cast seep ring.
	2. Pipe or sleeve with steel collar halves bottomed in a groove provided in the pipe or sleeve.

	C. Minimum wall thickness for pipes and sleeves having integrally cast seep rings shall be as indicated in the following table:
	D. Minimum wall thickness of pipes or sleeves having shrink-fit collars shall be Class 52.  Cut shrink-fit collars from a 1/4-inch-thick steel ring.  Attach the collar to a cast-iron pipe or sleeve by heating the steel collar and allowing it to shrink over�
	E. Wall pipes or sleeves having steel collar halves bottomed in a groove shall be ductile iron Class 54 minimum, unless otherwise indicated.  Wall flanges shall consist of 1/4-inch thick steel seep ring halves for pipes through 24-inch diameter, and 3/8-in�
	F. The material used in cast- or ductile-iron wall flanges, wall sleeves, and wall penetrations shall conform to ASTM A395, A436, A536, A48 (Class 35), or A126 (Class B).
	G. Pressure test at least one of each size of cast-iron pipes or sleeves having shrink-fit steel collars or collar halves installed in a groove in the pipe at the place of fabrication to demonstrate water-tightness of the seal between the collar and the sl�

	2.3 FABRICATED STEEL WALL FLANGES, ANCHORS AND SLEEVES
	A. Provide fabricated steel wall pipes and sleeves with ends as shown in the Contract Drawings for connection to adjacent steel or concrete pipes, or for containing pipes, where they pass through concrete walls.  Provide seepage ring or wall flange on wall�
	B. Wall flanges shall be in the form of a steel wall collar welded to the steel sleeve or penetration.  Cut welded wall collars from a 1/4-inch steel ring.  Attach the collar to a steel wall pipe or sleeve with full circle, 3/16-inch fillet welds.  Welding�
	C. Steel pipe used in fabricating wall sleeves containing pipes shall comply with ASTI4 53 (Type E or 5), Grade B; ASTI4 A 135, Grade B; ASTM A139, Grade B; or API 5L or 5LX.  Wall pipes connecting to steel pipe shall be of the same material as the connect�
	D. Pressure test at least one of each size of fabricated steel wall sleeve or penetration and collar assemblies at the place of fabrication to demonstrate water-tightness of the seal between the collar and the sleeve.  The test shall be at a pressure of 20�

	2.4 RUBBER ANNULAR HYDROSTATIC SEALING DEVICES
	A. Rubber annular hydrostatic sealing devices shall be of the modular mechanical type, utilizing interlocking synthetic rubber links, shaped to continuously fill the annular space between the pipe sleeve and the passing pipe.  Assemble links to form a cont�
	B. Materials of construction shall be as follows:
	C. The size of the wall sleeve needed to accommodate the passing pipe shall be as recommended by the rubber annular seal manufacturer.
	D. Provide centering blocks in 25% of the sealing elements on pipelines larger than 12 inches in diameter.
	E. The rubber annular hydrostatic sealing devices shall be Link-Seal, as manufactured by Thunderline Corporation; or approved equal.

	2.5 BOLTS AND NUTS FOR FLANGED-END WALL PIPES
	2.6 POLYETHYLENE FOAM FILLER FOR PIPE PENETRATIONS
	2.7 PAINTING AND COATING
	A. Coat penetrations and sleeves exposed, above ground, or in vaults and structures in accordance with Section 09900, Systems A or D, unless fusion-bonded epoxy coatings are shown in the Contract Drawings or specified elsewhere.
	B. Coat submerged sleeves and penetrations per Section 09900, System A, unless fusion-bonded epoxy coatings are shown in the Contract Drawings or specified elsewhere.
	C. Coat buried sleeves and penetrations with fusion-bonded epoxy, in accordance with Section 09900.


	PART 3 EXECUTION
	3.1 LOCATION OF PIPES AND SLEEVES
	A. Provide a wall or floor pipe where shown in the Contract Drawings and wherever piping passes through walls or floors of tanks or channels in which the water surface is above the pipe penetration.
	B. Provide a floor sleeve where shown in the Contract Drawings and wherever plastic pipe, steel, or stainless steel pipe, 3 inches and smaller, or stainless steel or copper tubing passes through a floor or slab.  Provide a rubber annular sealing device in �
	C. Provide wall sleeves where shown in the Contract Drawings and wherever plastic pipe, steel or stainless steel pipe, 3 inches and smaller, or stainless-steel or copper tubing passes through a wall.  Provide a single rubber annular seal when the wall is 8�
	D. Where sleeves are installed in which water or soil is on one or both sides of the channel or wall, provide two rubber annular seals (one at each end of the sleeve).
	E. Where pipes pass through walls or slabs and no sleeves or wall or floor pipe with seep ring is provided, pack the annular space with polyethylene foam filler and fill the ends of the penetration with 2 inches of elastomeric sealant on both sides of the �

	3.2 INSTALLATION IN EXISTING CONCRETE WALLS AND SLABS
	3.3 INSTALLATION IN NEW CONCRETE WALLS AND SLABS
	3.4 INSTALLATION IN DRY FLOORS AND SLABS
	3.5 INSTALLATION OF WALL PIPES HAVING FLANGED-END CONNECTIONS
	A. Check alignment before grouting in place or pouring concrete.  Realign if the sleeve is not properly aligned.
	B. Install flanged-end wall sleeves or penetrations with bolt holes of the end flanges straddling the horizontal and vertical centerlines of the sleeve.
	C. Lubricate flange bolts with oil and graphite prior to installation.

	3.6 QUALIFICATIONS OF WELDERS
	3.7 INSTALLATION OF RUBBER ANNULAR HYDROSTATIC SEALING DEVICES
	3.8 FIELD TESTING


	15210 Pitless Adpater_rebid
	PART 1 GENERAL
	1.1 Summary
	A. Provide and install a complete assembled pitless unit system including well cap, lift-out bail, hold down hooks, lift out pipe, discharge body with support ring, spool with or without check valves and pressure equalizing passages.
	B. The entire pitless unit shall be certified to meet both NSF 61 for drinking water system components.  NSF compliance of coatings alone is not sufficient for a substitution.
	C. The pitless adapter shall be sized to accommodate an existing 8 inch diameter mild steel casing and a 3 inch stainless steel pump discharge column and elbow as shown in the plan and specifications.

	1.2 Submittals
	A. In accordance with Section 1300, provide documentation as follows:
	1. The Manufacturer and Model of the Pitless Unit to be provided and installed.
	2. Detailed Specifications with Drawings of the unit furnished by the manufacturer.
	3. Manufacturer’s information regarding any coatings used in the manufacturer, including chemical Safety Data Sheets.
	4. Details on all appurtenances furnished, including vent cap, cable seals, probe tubes, etc.


	1.3 WARRANTY
	The pitless adapter unit and interior coating shall be covered by a warranty covering defective parts and labor.  The warranty period shall extend twelve (12) months from date of approved startup from Owner.  During the warranty period, the Manufactur...


	PART 2 PRODUCTS
	2.1 PITLESS UNIT MANUFACTURER
	A. The Pitless Unit shall be a Standard Pitless Unit, NSF 61 as supplied by Baker Manufacturing Company, Monitor Division, Evansville, WI. The unit shall be factory assembled, tested, inspected, and factory coated before shipping to the site.
	B. Similar units manufactured by Maass Midwest are not acceptable as a substitution.

	2.2 WELL CAP
	A. The Watertight Cap shall be secured to the pitless casing with a compression gasket.  The top of the cap shall be removable without affecting or requiring disconnection of the sealed conduit or wiring. The heavy duty watertight cap shall have a separate�

	2.3 UPPER CASING
	A. The pitless adapter upper casing shall be factory assembled to the discharge body, and the lift out and hold down mechanism shall be factory assembled to the spool. The upper casing thickness shall be as recommended by the manufacturer, and must be coat�

	2.4 SPOOL
	A. The spool shall include a NPT pipe connection as shown on the Plans, and shall be constructed of lead-free galvanized heavy duty gray cast iron, ductile iron, or steel with a lead-free galvanized plating on the wetted surface of over .010 inches thick. �
	B. The positive pressure o-ring seals shall be constructed of neoprene or equivalent materials, suitable for potable water use. Spool shall be designed to accommodate level probe tubes or water samplers and NPT ports for discharge pressure taps. O-ring pro�

	2.5 discharge body
	A. The Discharge Body shall be constructed of lead-free galvanized ductile iron or lead-free galvanized steel. O-ring seat to be designed to prevent crevice and galvanic corrosion, dissimilar metals should be avoided. Discharge body shall be designed to be�

	2.6 Hold-Down mechansim
	A. The Pitless Unit spool shall have a hold down mechanism, factory assembled to spool, capable of preventing rotation of the pitless spool relative to the discharge body, at full rated locked rotor torque of the submersible pump motor. The spool must also�

	PART 3 MATERIALS EXECUTION
	3.1 General
	A. Pitless units are to be attached to the well casing by welding.  If necessary, the casing shall be extended using material the same diameter and pipe material so that the finished elevation of the pitless adapter is as shown on the Plans.
	B. The pitless unit upper casing shall extend above the ground level as shown on the Plans
	C. The pitless adapter shall be installed in accordance with the manufacturer’s recommendations.  These include the following:
	1. In order to do work, excavate around the well casing where well casing is to be cut off.  Note this may require removal of portions of the concrete well seal.
	2. Cut off the well casing PERPENDICULAR to the well casing center line.
	3. Remove the pitless unit cap, loosen the hold-down hooks or spider, and remove spool assembly. NOTE: (the spool assembly includes a spool with two o-ring seals, lift-out pipe and bail, or hold down spider).
	4. Lower the pitless unit into place and rotate the discharge outlet to the desired location and weld the pitless unit to the well casing. THIS JOINT MUST BE WATERTIGHT AND IT IS ESSENTIAL THAT THE CENTER LINE OF THE PITLESS CASE AND WELL CASING BE THE SAM�

	D. The submersible motor, pump and cable are attached to the drop pipe and then lowered into the well. When the top of the last section of the drop pipe is one foot or more above the pitless case screw the spool assembly onto the drop pipe.
	E. Wipe the rubber o-ring seals with a clean cloth and then coat with a heavy layer of petroleum jelly (vaseline) for proper seating of rings. Lower the spool assembly, drop pipe with motor, pump and cable into place.
	F. Install and tighten hold-down hooks/hold down spider.
	G. Complete electrical service and install pitless cap.
	H. Connect discharge outlet to distribution line and complete all wiring.

	3.2 DISINFECTION
	A. After the pitless adapter and well pump have been installed, the well and equipment shall be disinfected in accordance with the latest version of AWWA C654


	16010 General Electrical Requirements_rebid
	PART 1 - GENERAL
	1.1 DESCRIPTION
	A. Materials, installation and testing of the electrical system.

	1.2 REGULATORY AGENCIES AND STANDARDS
	A. Regulatory Agencies:  Installation, materials, equipment and workmanship shall conform to the latest provisions of the following agencies:
	1. National Fire Protection Association (NFPA) Standard 70 - National Electrical Code (NEC).
	2. Occupational Safety and Health Act (OSHA).
	3. Uniform Building Code (UBC).
	4. Local authorities having lawful jurisdiction pertaining to the work required.

	B. Underwriters' Laboratories, Inc. (UL): Materials, appliances, equipment and devices shall conform to the applicable UL standards.
	C. Standards:  Where referenced in these specifications or on the drawings, the publications and standards of the following organizations apply:
	1. American Society of Testing and Materials (ASTM).
	2. National Electrical Manufacturers Association (NEMA).
	3. National Fire Protection Association (NFPA).
	4. American National Standards Institute (ANSI).
	5. Institute of Electrical and Electronics Engineers (IEEE).
	6. Insulated Cable Engineers Association (ICEA).
	7. Association of Edison Illuminating Companies (AEIC).
	8. American Association of State Highway and Transportation Officials (AASHTO).


	1.3 PERMANENT UTILITY COMPANY REQUIREMENTS AND FEES
	A. The Contractor shall make any service and installation agreements that the utility company may require.]
	B. Coordinate and meet with the serving utility representative at the project site within thirty (30) days after award of contract and forty-eight (48) hours before utility construction begins for preconstruction meetings.
	C. Install electric service entrance equipment in accordance with the serving utility's requirements.  Contact the Owner's representative immediately if any discrepancies occur between the construction drawings and the utility drawings.  Coordinate with th�
	D. Ensure and verify that the electric utility has properly terminated the incoming service conductors for proper phase rotation.  Phase rotation shall conform to Section 16120.

	1.4 SUBMITTALS
	1.5 OPERATION AND MAINTENANCE MANUALS
	1.6 ELECTRICAL SERVICE CHANGES
	A. These specifications and drawings delineate the remodeling of an existing system, and/or the addition to an existing system.  While the existing structure is occupied, keep the present services intact until the new construction, facilities or equipment �
	B. Prior to making revisions to the existing phase service, verify existing sequence of the circuits and make certain that every item is thoroughly prepared.  Prior to scheduled outages make certain that every item is thoroughly prepared, that all required�

	1.7 RECORD DRAWINGS
	A. During progress of job, keep up-to-date, one set of electrical drawings stamped with "As-Built".  Show the following by dimension from readily obtained base lines.
	1. Exact location, type and function of concealed control equipment and devices.
	2. Exact size, elevations and locations of underground conduits.
	3. Show the dimensions, location and routing of electrical work which will become permanently concealed.
	4. Show complete routing and sizing of any revisions to the systems shown.
	5. Color coding of each individual control conductor.

	B. Maintain "As-Built" drawings in an up-to-date fashion in conjunction with the actual progress of installation.  The as-built drawings shall be a full sized set of drawings marked to reflect deviations, modifications and changes.  Keep the as-built drawi�
	C. At completion of project, deliver completed one set of "As-Built" drawings to TMWA's Representative.  If, upon review, the as-built drawings are found to contain errors and/or omissions, they will be returned to the contractor for correction.  The Contr�

	1.8 OWNER-FURNISHED EQUIPMENT
	1.9 MANUFACTURER’S SERVICES
	1.10 coordination meetings
	A. Electrical contractor and system supplier shall jointly schedule a meeting between the general contractor, owner, engineer and software programmer.
	B. This meeting shall be held prior to the first hardware submittal (other than basic materials such as conduit and pull boxes).
	C. The purpose of the meeting is to coordinate all electrical and instrumentation aspects of the project. At a minimum the following topics shall be covered:
	1. Contractor’s contract relationship, e.g. is the system supplier under the general contractor or the electrical contractor.
	2. 2. System supplier’s detailed project understanding including at a minimum the following topics:
	a. General responsibilities.
	b. Instrumentation on the project.
	c. Networks on this project including Ethernet, fiber, DeviceNet, Modbus, Wireless and others (as applicable).
	d. Interconnection requirements and responsibility.
	e. Equipment delivery and testing.
	f. Substitutions.
	g. Submittal requirements including specification check-offs.
	h. Issues.

	3. Electrical contractor’s detailed project understanding including at a minimum the following topics:
	a. General conduit routing, pull box sizes and adjustments desired.
	b. Power system including stationary emergency generators.

	4. General discussion of the project, potential problems, schedule and alternatives and other items that will impact the project deliverables’ successful completion.



	PART 2 - MATERIALS
	2.1 GENERAL
	A. Similar materials and equipment shall be the product of a single manufacturer.
	B. Provide and install equipment and materials shown on the drawings and as specified unless noted as "Not in Contract", "Future" or as "Existing to Remain".  Any work shown on the plans and not in the specifications, or vice versa, shall be provided and i�
	C. Materials and equipment shall be the standard products of manufacturers regularly engaged in the production of such material and shall be the manufacturer's current design.  Items shall essentially duplicate equipment that has been in satisfactory use a�
	D. Materials and equipment shall be suitable for storage, installation and operation in an ambient of 0(C to 40(C up to an elevation of 4,400 feet above sea level, except where more stringent conditions are stated in individual equipment specifications.
	E. Factory finished electrical equipment, wireways and panels with manufacturer's standard primer and enamel topcoats, unless stated otherwise in the individual equipment specifications.  Provide 1 pint of the equipment manufacturer's touch-up paint per 50�

	2.2 TESTING LABORATORY APPROVALS
	A. Electrical equipment (overall assemblies), materials and devices shall be listed, certified or found acceptable by an OSHA certified Nationally Recognized Testing Laboratory.  Results of tests and inspections by the testing laboratory shall be submitted�
	1. Suitability for installation and use in conformity with the provisions of the NEC.
	2. Mechanical strength and durability, including, for parts designed to enclose and protect other equipment, the adequacy of the protection thus provided.
	3. Wire bending and connection space.
	4. Electrical insulation.
	5. Heating effects under normal conditions of use and also under abnormal conditions likely to arise in service.
	6. Arcing effects.
	7. Classification by type, size, voltage, current capacity and specific use.
	8. Other factors which contribute to the practical safeguarding of persons using or likely to come in contact with the equipment.

	B. Recognized testing laboratories are as follows:
	1. Underwriters Laboratories, Inc. (UL).
	2. Electrical Testing Laboratories (ETL).
	3. Other testing laboratories certified by OSHA as a Nationally Recognized Testing Laboratory (NRTL).

	C. Provide the testing laboratory label on equipment material and devices.

	2.3 WARRANTY
	Equipment materials and installation shall be guaranteed for a period of one year after the date of acceptance of the work by TMWA.  Repair or remove and replace any and all work that is found to be defective in workmanship and/or materials within sai...

	PART 3 EXECUTION
	3.1 INSTALLATION
	A. At equipment, terminate wires and cables at the proper termination point per the manufacturer's recommendations.  The drawings indicate connections for typical equipment only.  If the equipment or connections are different from what is shown, provide th�
	B. The drawings diagrammatically indicate the desired location and arrangement of outlets, conduit runs, equipment and other items.  Field determine and coordinate exact location based on physical size and arrangement of equipment, finished elevations and �
	C. Work or equipment not indicated or specified which is necessary for the complete and proper operation of the Electrical systems shall be accomplished without additional cost to TMWA.
	D. Install equipment and materials per the manufacturer's recommendations.
	E. Install equipment and devices level and plumb.
	F. Should Contractor feel there is a need to deviate from the electrical drawings and specifications, submit written details and reasons to TMWA’s Representative for review prior to making any deviation.
	G. Review demolition methods with City's Representative prior to cutting or removing existing architectural and/or structural items or equipment.  Repair damage to match existing and maintain the fire rating of the existing items affected by the work.

	3.2 ADJUSTMENTS AND TOUCH-UPS
	A. Prior to energizing equipment, verify and ensure that all connections and terminations are correct for proper operation.  Prior to energizing, make any corrections required for proper operation.
	B. Operating mechanisms, door latches, and other movable components shall be adjusted so mechanical movement is free and correct.
	C. Touch up all finished surfaces that are scratched or marred to match the original surface.

	3.3 EQUIPMENT CLEANING
	A. Do not use compressed air to blow out debris, as this is likely to spread contamination.

	3.4 OPERATIONAL TESTS
	3.5 NAMEPLATES
	A. Provide nameplates on equipment, devices, panels and field mounted instruments (pressure switches, limit switches, etc.) to identify each item with its respective service or function.  Use black-on-white laminated plastic (white lettering on black backg�
	B. Provide nameplates for internal devices of equipment (control relays, contactors, timers, terminal blocks, etc.).  Mount nameplates adjacent to, not on, the device.
	C. Provide nameplates for field mounted devices and instruments, such as pressure switches, limit switches, flow meters, etc.  Identify the name of the device and its unique identifier:
	1. Where it is impractical to attach laminated nameplates to field devices, provide 19 gauge, 2 inch square brass tags with 1/4 inch black filled engraving.  Provide Seton Standard Brass Valve tags or equivalent.  Attach tags with No. 16 brass jack ch...

	D. Provide single, dedicated nameplates for devices mounted within and on equipment.  Provide as a minimum a single dedicated nameplate for each device (relay, switch, terminal block, meter, etc.).  Nameplate shall agree with identification on manufacturer�

	3.6 REMOVAL OR RELOCATION OF MATERIALS AND EQUIPMENT
	A. Unless otherwise noted, remove existing electrical materials and equipment from areas indicated for demolition or where equipment is relocated.  Remove materials no longer used, such as studs, straps and conduits.  Remove or cut off concealed or embedde�
	B. Repair affected surfaces to conform to the type, quality and finish of the surrounding surface.

	3.7 DETERMINATION OF UNDERGROUND CONDUIT AND UTILITIES LOCATIONS


	16011 Power System Analysis_rebid
	PART 1 - GENERAL
	1.1 DESCRIPTION
	A. Power System Analysis for the electrical distribution system.
	B. Arc Flash label and installation.

	1.2 REGULATORY AGENCIES AND STANDARDS
	A. IEEE Standard 242 - Recommended Practice for Protection and Coordination of Industrial Land Commercial Power Systems.
	B. IEEE Standard 1584.
	C. IEEE Guide for Performing Arc-Flash Hazard Calculations.

	1.3 SUBMITTALS
	A. Submit Power System Analysis in accordance with Sections 16010.
	B. A preliminary report shall be prepared and submitted to the Engineer for review and approval as part of the distribution shop drawing submittal provided for the service entrance equipment.  This initial report shall include all proposed distribution equ
	C. The preliminary report shall be updated at the end of construction to account for any and all changes made during the course of the project.  Feeder lengths, equipment modifications, actual overcurrent protective device settings, etc., shall be incorpor
	D. Delivery of the final report shall be made a minimum of six (6) weeks prior to request for substantial completion.  After review and approval by the Engineer and TMWA, Contractor shall furnish the Arc Flash labels and affix to the equipment prior to fin

	1.4 CLOSEOUT SUBMITTALS

	PART 2 - MATERIALS
	Not used.
	PART 3 - EXECUTION
	3.1 POWER SYSTEM ANALYSIS Scope
	A. The Load Flow Study shall include all relevant distribution equipment, feeders and loads within the following scope:
	1. Switchboard and associated feeder.
	2. Motor Control Center.
	3. All motors and other loads fed from the switchboard.

	B. A Short Circuit Study shall be performed for the following equipment busses within:
	1. Switchboard.
	2. Motor Control Center.
	3. Existing 480V Panel HA.

	C. The Coordination Study shall include all relevant distribution and protective devices within the following scope:
	1. Switchboard.
	2. Motor Control Center.
	3. Existing 480V Panel HA.

	D. An Arc Flash Hazard Analysis shall be performed for the following busses and with the following scope:
	1. Same equipment busses as Short Circuit Study.
	2. Arc Flash study shall include production of detailed Arc Flash warning labels for each equipment bus; these labels are to be prepared as detailed in NFPA 70E.  Indoor labels shall be pre-printed, polyester or vinyl type.  Outdoor labels shall be UV resi�
	3. The labels produced shall be prepared for the ‘worst-case’ Arc Flash hazard likely to occur at the equipment location.
	4. The study provider shall examine Arc Flash hazard levels for all available fault current levels provided by utility company.  The study provider shall also examine Arc Flash hazard levels for the various main-tie-main arrangements of the distribution eq�

	E. The work of the studies noted above shall include:
	1. Obtaining the available fault current from the utility.
	2. Coordination with TMWA to field verify and obtain all relevant data for existing protective device settings and short circuit levels which affect the coordination, short circuit and arc flash levels of this system.
	3. Coordinate with electrical distribution equipment manufacturer to obtain actual trip curves of proposed protective devices for the new equipment.
	4. Recommendations shall be included, listing all deficiencies within the scope of the study and proposing methods of correction for each deficiency.
	5. The short circuit study shall be produced based on the highest available fault current available from the existing distribution.
	6. The arc flash study shall be produced based on the actual fault current available from the existing distribution: The Contractor shall obtain a list of available fault current values at the service source from the local utility company.  Calculated arc �

	F. The Coordination Study report shall include the following:
	1. Each Time-Current graph shall be printed in colour.  The selected colours or hatching pattern will allow the end-user to easily discriminate between different device curves, especially on complicated graphs where devices overlap.
	2. The Time-Current curves (TCC) shall be drawn on special log graphs with time coordinate range of 0.01 to 1,000 seconds and current coordinate ranges of 4 orders.  The entire distribution system shall be subdivided into portions so that the curve for eac�
	a. The portion of the distribution system represented by the devices on the graph shall be indicated by a single line diagram drawn in the corner of the TCC graph.
	b. Each device curve shall terminate at the maximum 3 phase symmetrical fault level through that device, based on the results of the short circuit study.
	c. Cable, bus, or conductor damage curves shall be shown where appropriate.  All Transformer inrush, damage and overload curves shall be shown.
	d. Motor starting curves and protective devices shall be shown for all motors.
	e. Include ground fault protection coordination within the scope of the study.

	3. On the graphs, or on the same page as the graph, all protective device curves within the scope of the graph shall be shown with the following information:
	a. Relay curves with text indicating: Manufacturer, Type, Current Transformer size, Tap or Pickup setting, Time Dial settings, and curve type.
	b. Fuse curves with average melting curve for low voltage fuses and minimum melt and total clearing for high voltage fuses with text indicating; Manufacturer, Type, Ampacity, Voltage, and Speed.
	c. Static-Trip Breaker curves with text indicating: Breaker and Trip Unit Manufacturer and type, Current Transformer and Sensor Type, and all trip unit settings.
	d. Thermal-Magnetic Breaker curves with text indicating: Breaker type, Size, Trip rating, and instantaneous trip settings.


	G. Include tables within the Study that clearly list all protective devices within the scope of the study and all associated information.  These tables are to be based on settings established and noted in the coordination curves.  The tables shall be logic�
	1. Relays; including manufacturer, type, curve, CT, and all protective settings.
	2. Transformers; including size, type, configuration, voltage, and impedance.
	3. Fuses; including manufacturer, type, ampacity, voltage, speed.
	4. Static Trip Units; including manufacturer, type, CT, sensor or plug, all protective settings.
	5. Thermal-Magnetic Trip Units; including manufacturer, rating, and instantaneous setting.
	6. Motor Protectors; include manufacturer, type, rating, all protective settings.
	7. All protective devices shall be listed with clear descriptive text to identify their place within the distribution system.
	8. All protective devices shall have a reference to the Time-Current graph where they are shown.
	9. The tables shall list all recommended settings of all protective devices within the scope of the study.  This will allow the end-user to identify and plan for required changes to protective device settings, and to determine which settings have been impl�

	H. The work of the Short Circuit study shall include:
	1. Evaluation and documentation of three phase and single-line-to-ground short circuit fault levels at all evaluated distribution busses, motor control centres and panel board locations within the scope listed above.
	2. The output of the short circuit study shall be a printed tabulation of asymmetrical and symmetrical RMS short circuit current values, including X/R ratios.
	3. All significant sources and impedances shall be evaluated, including but not limited to:  Sources, motors, cables, transformers, reactors, and any other devices impacting upon the available short circuit.

	I. A Device Evaluation study, completed as part of the Short Circuit Study, shall include:
	1. All pertinent interrupting devices within the scope of the job shall be listed with its interrupting rating or its series interrupting rating as applicable.
	2. A cross reference in table form shall be provided whether the protective devices at each bus are appropriate for the available fault current at each bus (Pass/Fail).
	3. Where a device is determined to be inappropriate for the available fault current at the location which it is installed (Fail) the device shall be replaced with a suitably-rated device at no extra cost to TMWA.

	J. The Arc Flash study shall include:
	1. For all busses within the scope, bus separation distances and enclosure dimensions must be gathered, arc flash currents derived, and current interruption times defined.
	2. A cross reference in table form shall be provided for the arc flash currents, incident fault energies, flash protection boundaries, and protection classification.
	3. A “.pdf” document of the field markings for all distribution equipment within the scope of the Arc Flash study will be issued electronically, as well as an excel file containing all data submitted within the pdf document.  This will allow the client to �

	K. A final Engineering report shall be completed including all graphs, tables, findings, and recommendations listed above.  Provide one copy in colour in electronic format (PDF file).  Also included shall be the following items:
	1. Review the ground fault protection to ensure proper ground fault protection of the system.
	2. Review the application of protective devices and CT configurations and list omissions in proper protection of electrical apparatus.
	3. A clear and concise listing of deficiencies found upon completion of the protection and coordination studies.
	4. For each deficiency, an associated recommended solution, including ‘order of magnitude’ budget pricing (not including design and/or drawings).

	L. After submission to the Engineer, approval will verify the ratings and settings of all protective devices.  Approval will not eliminate the responsibility of Division 16 to provide proper coordination of the relay settings for all equipment supplied.
	M. Prior to final inspection, Division 16 Subcontractor shall arrange for distribution equipment manufacturer’s representative to visit site to check all settings and ensure they are in accordance with coordination study values.

	3.2 Modeling Program
	A. The above studies shall be produced using a computer-aided power distribution analysis/modeling program.
	B. The program shall have all necessary study modules to perform the required calculations as specified previously.
	C. Acceptable programs shall be SKM Power*Tools, EasyPower, Etap, Power Analytics Paladin DesignBase or approved equivalent.

	3.3 Electronic Submittals
	A. For both preliminary and final report submissions, a full electronic copy of the system model shall be provided to the Engineer.  The study provider shall include with the model a copy of any device libraries utilized within the model.  The study model �
	B. After final acceptance, the study provider shall turn over the final study model, and any associated device libraries, to TMWA.  TMWA will retain all rights and privileges with respect to the use of the study model.



	16012 Seismic Restraint for Electrical Equipment_rebid
	PART 1 - GENERAL
	1.1 DESCRIPTION
	A. Seismic restraint devices for electrical equipment.

	1.2 REGULATORY AGENCIES AND STANDARDS
	1.3 SUBMITTALS
	A. Submit shop drawings in accordance with Section 16010.
	B. Submit seismic anchoring calculations with equipment and raceway submittals.  Calculations and determination of anchor types shall be performed and stamped by a licensed structural engineer registered in the State of Nevada.  Engineer shall either be em
	C. Submit equipment anchoring methods.  Include anchoring locations, anchor types and minimum anchor embedment depths.
	D. Submit catalog cuts of anchors.
	E. Submit recommended torque values for bolting.


	PART 2 - MATERIALS
	2.1 SEISMIC ANCHORING AND RESTRAINTS

	PART 3 - EXECUTION
	3.1 EQUIPMENT AND RACEWAYS
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	PART 1 - GENERAL
	1.1 DESCRIPTION
	A. Electrical testing of the electrical system.

	1.2 Related Sections
	A. Section 16120:  Wires and Cables
	B. Section 16155:  Low Voltage Motor Control
	C. Section 16157:  Variable Frequency Drive Systems
	D. Section 16160:  Panelboards
	E. Section 16163:  Switchboards
	F. Section 16450:  Grounding

	1.3 SUBMITTALS
	A. Project summary.
	B. Description of equipment tested.
	C. Description of tests.
	D. Test Results.
	E. Conclusion and recommendations.
	F. Appendix, including test forms.

	1.4 OPERATION AND MAINTENANCE MANUALS
	1.5 TESTING ORGANIZATION QUALIFICATIONS
	A. Testing organization shall be corporately and financially independent of the supplier, producer and installer of the equipment.
	B. Testing organization shall meet Federal OSHA criteria for accreditation of testing laboratories, Title 29, Part 1907, 1910 and 1936.  Membership in the National Electrical Testing Association constitutes proof of meeting such criteria.
	C. Testing organization shall provide all materials, equipment, labor and technical supervision to perform inspections and tests.
	D. Acceptable Testing organizations are:
	1. Power Systems Testing Company
	2. Electrical Reliability Services, Inc.
	3. Apparatus Testing and Engineering


	1.6 APPLICABLE CODES, STANDARDS AND REFERENCES
	A. All inspections and tests shall be in accordance with the following codes and standards except as provided otherwise herein:
	1. National Electrical Manufacturer's Association - NEMA
	2. American Society for Testing and Materials - ASTM
	3. Institute of Electrical and Electronic Engineers - IEEE
	4. International Electrical Testing Association - NETA Acceptance Testing Specifications - ATS-1991
	5. American National Standards Institute - ANSI C2: National Electrical Safety Code
	6. State and local codes and ordinances
	7. Insulated Cable Engineers Association - ICEA
	8. Association of Edison Illuminating Companies - AEIC
	9. Occupational Safety and Health Administration - OSHA
	10. National Fire Protection Association - NFPA

	B. Inspections and tests shall utilize the following references:
	1. Project design specifications.
	2. Project design drawings.
	3. Project power system analysis study.
	4. Manufacturer's instruction manuals applicable to each particular apparatus.

	C. Inspections and tests shall be in accordance with the latest edition of the International Electrical Testing Association Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems.

	1.7 SAFETY AND PRECAUTIONS
	A. Safety practices shall include, but are not limited to, the following requirements:
	1. Occupational Safety and Health Act.
	2. Accident Prevention Manual for Industrial Operations, National Safety Council.
	3. Applicable state and local safety operating procedures.
	4. TMWA's safety practices.
	5. National Fire Protection Association - NFPA 70E
	6. American National Standards for Personnel Protection

	B. All tests shall be performed with apparatus de-energized.  Exceptions must be thoroughly reviewed to identify safety hazards and devise adequate safeguards.
	C. The testing firm shall have a designated safety representative on the project to supervise the testing operations with respect to safety.

	1.8 SCHEDULING
	1.9 LIST OF ITEMS TO BE TESTED
	A. Cables
	B. Circuit Breakers
	C. Instrumentation
	D. Grounding
	E. Meters
	F. Variable Frequency Drive
	G. Any other equipment shown on one-line diagrams.

	1.10 Material rejection
	A. TMWA reserves the right to reject any electrical equipment listed in subsection 1.9 that does not meet the applicable standards referenced in subsection 1.6.  Any equipment that is rejected pursuant to this subsection will be replaced and retested at th�


	PART 2 - MATERIALS
	PART 3 - EXECUTION
	3.1 CABLES - LOW-VOLTAGE - 600 V MAXIMUM
	A. Visual and Mechanical Inspection
	1. Inspect cables for physical damage and proper connection in accordance with single-line diagram.
	2. Test cable mechanical connections to manufacturer's recommended values using a calibrated torque wrench.  In the absence of manufacturer's data use Table BTV.
	3. Check cable color coding with applicable engineer's specifications and National Electrical Code standards.

	B. Electrical Tests
	1. Perform insulation-resistance test on each conductor with respect to ground and adjacent conductors.  Applied potential shall be 1000 volts dc for 1 minute.
	2. Perform continuity test to insure proper cable connection.
	3. Test Values:  Evaluate results by comparison with cables of same length and type.  Investigate any values less than 50 megohms.


	3.2 CIRCUIT BREAKERS - LOW-VOLTAGE - INSULATED-CASE
	A. Visual and Mechanical Inspection
	1. Check circuit breaker for proper mounting and compare nameplate data to drawings and specifications.
	2. Operate circuit breaker to ensure smooth operation.
	3. Inspect case for cracks or other defects.
	4. Check tightness of connections using calibrated torque wrench.  Refer to manufacturer's instructions or Table BTV for proper torque levels.

	B. Electrical Tests
	1. Perform a contact-resistance test.
	2. Perform a insulation-resistance test at 1000 volts dc from pole to pole and from each pole to ground with breaker closed and across open contacts of each phase.
	3. Determine long-time minimum pickup current by primary current injection where practical.
	4. Perform long-time delay time-current characteristic test by passing three hundred percent (300%) rated current through each pole separately.  Record trip time.
	5. Determine short time pickup and delay by primary current injection.
	6. Determine ground-fault pickup and time delay by primary current injections.
	7. Determine instantaneous pickup current by primary injection using run-up or pulse method.

	C. Test Values
	1. Compare contact resistance or millivolt drop values to adjacent poles and similar breakers.  Investigate deviations of more than fifty percent (50%).  Investigate any value exceeding manufacturer's recommendations.
	2. Insulation resistance shall not be less than 100 megohms.
	3. Trip characteristic of breakers shall fall within manufacturer's published time-current characteristic tolerance band, including adjustment factors.
	4. All trip times shall fall within Table ICO.  Circuit breakers exceeding specified trip time at three hundred percent (300%) of pickup shall be tagged defective.
	5. Instantaneous pickup values shall be within values shown on Table ICI.


	3.3 CIRCUIT BREAKERS - LOW-VOLTAGE - POWER
	A. Visual and Mechanical Inspection
	1. Inspect for physical damage and compare nameplate data with drawings and specifications.
	2. Perform mechanical operation test in accordance with manufacturer's instructions.
	3. Check cell fit and element alignment and proper operation of racking interlocks.
	4. Check tightness of connections using calibrated torque wrench.  Refer to manufacturer's instructions or Table BTV for proper torque levels.
	5. Check arc chutes for damage.
	6. Clean entire circuit breaker using approved methods and materials.
	7. Lubricate as required.

	B. Electrical Tests
	1. Perform a contact-resistance test.
	2. Perform an insulation-resistance test at 1000 volts dc from pole-to-pole and from each pole-to-ground with breaker closed and across open contacts of each phase.
	3. Determine long-time minimum pickup current by primary current injection.
	4. Determine long-time delay by primary injection.
	5. Determine short-time pickup and delay by primary current injection.
	6. Determine ground-fault pickup and delay by primary current injection.
	7. Determine instantaneous pickup value by primary current injection.
	8. Make adjustments for final settings in accordance with breaker setting sheet.
	9. Activate auxiliary protective devices, such as ground-fault or under voltage relays, to ensure operation of shunt trip devices.  Check the operation of electrically-operated breakers in their cubicle.
	10. Check charging mechanism.

	C. Test Values
	1. Compare contact resistance or millivolt drop values to adjacent poles and similar breakers.  Investigate deviations of more than fifty percent (50%).
	2. Insulation resistance shall not be less than 100 megohms.  Investigate values less than 100 megohms.
	3. Trip characteristics of breakers when adjusted to setting sheet parameters shall fall within manufacturer's published time-current tolerance band.


	3.4 INSTRUMENT TRANSFORMERS
	A. Visual and Mechanical Inspection
	1. Inspect for physical damage and nameplate information for compliance with drawings and specifications.
	2. Verify proper connection of transformers with system requirements.
	3. Verify tightness of all bolted connections and assure that adequate clearances exist between primary circuits and secondary circuit wiring.
	4. Verify that all required grounding and shorting connections provide good contact.
	5. Test proper operation of transformer withdrawal mechanism (tip out) and grounding operation when applicable.
	6. Verify proper primary and secondary fuse sizes for potential transformers.

	B. Electrical Tests - Current Transformers
	1. Perform insulation-resistance test of the current transformer and wiring-to-ground at 1000V dc. Do not perform this test on solid-state devices.
	2. Perform a polarity test of each current transformer.
	3. Perform a ratio-verification test using the voltage or current method in accordance with ANSI C57.13.1.
	4. Perform an excitation test on transformers used for relaying applications in accordance with ANSI C57.13.1.
	5. Measure relaying circuit burdens at transformer terminals and determine the total burden in ohms at 60Hz.
	6. When applicable, perform insulation-resistance and dielectric withstand tests on the primary winding with secondary grounded. Test voltages shall be per Table SS-1 and ITD respectively.

	C. Electrical Tests - Voltage Transformers
	1. Perform insulation-resistance tests winding-to-winding and windings-to-ground.  Test voltages shall be applied for one (1) minute in accordance with Table SS-1. Do not perform this test with solid-state devices connected.
	2. Perform a polarity test on each transformer to verify the polarity marks or H1-X1 relationship as applicable.
	3. Perform a ratio test using a transformer-turns-ratio test set or by voltage comparison method.
	4. Perform a dielectric withstand test on the primary windings with the secondary windings connected-to-ground. The dielectric voltage shall be in accordance with Table ITD and applied for one (1) minute.

	D. Test Values
	1. Insulation-resistance measurement on any instrument transformer shall be not less than that shown in Table SS-1.
	2. Perform a burden/saturation calculation on current transformers supplying relaying circuits.
	3. Ratio accuracies shall be within 0.5% of nameplate or manufacturer's specifications.
	4. Withstand tests shall be evaluated as pass/fail.


	3.5 METERING AND INSTRUMENTATION
	A. Visual and Mechanical Inspection
	1. Examine all devices for broken parts, shipping damage, and tightness of  connections.
	2. Verify that meter types, scales, and connections are in accordance with drawings and specifications.

	B. Electrical Tests
	1. Determine accuracy of meters at 25/50/75/100% of full scale for each metered parameter.
	2. Calibrate meters to one-half percent (0.5%).
	3. Verify all instrument multipliers.


	3.6 GROUNDING SYSTEMS
	A. Visual and Mechanical Inspection: Inspect ground system for compliance with drawings and specifications.
	B. Electrical Tests (Small Systems):  Perform ground-impedance measurements utilizing the fall-of-potential method per ANSI/IEEE Standard 81 "IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface Potentials of a Ground System." In�
	C. Test Values:  The main ground electrode system impedance-to-ground should be no greater than five (5) ohms.

	3.7 LOW-VOLTAGE MOTOR CONTROL
	A. Visual and Mechanical Inspection
	1. Inspect for physical damage, proper anchorage, and grounding.
	2. Inspect equipment for compliance with drawings and specifications.
	3. Motor-running protection:
	a. Compare overload heater rating with motor full-load current rating to verify proper sizing. (Adjust as necessary if power factor correction capacitors are connected on load side of heaters.)
	b. If motor-running protection is provided by fuses, verify proper rating considering motor characteristics and power-factor correction capacitors if applicable.

	4. Check tightness of bolted connections using calibrated torque wrench.

	B. Electrical Tests
	1. Insulation tests:
	a. Measure insulation resistance of each bus section phase-to-phase and phase-to-ground for one (1) minute. Test voltage shall be in accordance with Table IR.
	b. Measure insulation resistance of each starter section phase-to-phase and phase-to-ground with the starter contacts closed and the protective device open. Test voltage shall be in accordance with Table IR.
	c. Measure insulation resistance of each control circuit with respect to ground.  Refer to Table SS-1.  Do not perform this test on wiring connected to solid-state components.

	2. Test motor overload units by injecting current through overload unit and monitoring trip time at three hundred percent (300%) of motor full-load current.
	3. Test molded-case breakers per Low Voltage Insulated Case Circuit Breakers paragraphs.
	4. Perform operational tests by initiating control devices to affect proper operation.
	5. Determine accuracy of all meters per Metering and Instrumentation paragraphs.
	6. Test protective devices in accordance with Protective Relay paragraphs.

	C. Test Values
	1. Bolt-torque levels shall be in accordance with Table BTV unless otherwise specified by manufacturer.
	2. Insulation-resistance test results shall conform with Table IR.
	3. Control wiring-insulation test voltage shall be 1000V dc.  Do not perform this test on wiring connected to solid-state components.
	4. Perform overload tests at three hundred percent (300%) of motor full-load current. Trip times shall be in accordance with manufacturer's tolerances.  Investigate values in excess of one hundred twenty (120) seconds.




	16051 Miscellaneous Electrical Devices and Materials_rebid
	PART 1 GENERAL
	1.1 DESCRIPTION
	A. This section includes materials and installation of miscellaneous electrical devices and equipment.

	1.2 Related Work
	1.3 SUBMITTALS
	A. Submit shop drawings in accordance with Section 16010.
	B. Submit catalog cuts indicating ratings and characteristics including voltage ratings, continuous current ratings, conduit entry restrictions and enclosure type and dimensions.

	1.4 OPERATION AND MAINTENANCE MANUALS

	PART 2 MATERIALS
	2.1 GENERAL
	2.2 DISCONNECT SWITCHES
	A. Provide non-fusible or fusible disconnect switches with ampere rating and number of poles as indicated on the drawings.  Switches for use on circuits 240 volts and below shall be NEMA general duty Type GD. Switches for use on 277/480-volts circuits shal
	Provide disconnect switch enclosures rated for the following locations, unless otherwise noted on the drawings:
	1. Interior, dry: NEMA Type 1
	2. Interior, damp, wet and corrosive: NEMA 4X Stainless Steel
	3. Exterior: NEMA Type 3R raintight

	B. Provide disconnect switch with 2 normally open (2NO) auxiliary contacts.
	C. Where fusible switches are indicated on the drawings, provide fusible switches with rejection feature.  Fuses shall be time-delay, Class RK-5 with 200,000-amperes RMS symmetrical interrupting rating and continuous ampere rating as shown on the drawings.�
	D. Provide nameplates on disconnect switches as specified in Section 16010.  Indicate load served, voltage, phases and the feeding power source.
	Example:   EXHAUST FAN EF-1         480V, 3Ø FED FROM PNL L8.

	2.3 PUSHBUTTONS, SELECTOR SWITCHES AND INDICATING LIGHTS
	A. Remote-mounted pushbuttons, selector switches and indicating lights located outdoors and in areas identified as "Corrosive Area" shall be heavy duty, NEMA Type 13, with synthetic rubber boots and include any special gasketing required to make the comple�
	B. Remote-mounted pushbuttons, selector switches, and indicating lights located indoors shall be heavy duty, NEMA Type 13 with NEMA Type 12 enclosures.
	C. Install provisions for locking pushbuttons and selector switches in the OFF position wherever lockout provisions are indicated.
	D. Provide Allen-Bradley Bulletin 800H; Square D Class 9001, Type SK; or equal.

	2.4 METER MAIN CABINET
	A. Meter main cabinet shall be enclosed within a NEMA 3R enclosure.  Provide equipment ground bar kit.  Meter cabinet shall meet the serving utility’s requirement and be approved by the utility meter shop prior to ordering and installation.
	B. Meter main cabinet ratings shall be as noted on contract drawings.
	C. Provide molded-case type with quick-make and quick-break toggle mechanism, inverse time trip characteristics and trip-free operation on overload or short circuit.  Automatic tripping shall be indicated by a handle position between the manual OFF and ON �
	D. Incoming service circuit breaker shall be rated for service entrance use.

	2.5 POWER MONITORS
	A. Meter Module:
	1. Manufacturers:
	a. Tesys T LTMR08EFM, LTMEV40FM, and interconnection cable LTCC004.

	2. The meter module shall be a microprocessor-based monitoring and control instrument.
	3. The meter module shall accept the following:
	a. A three-phase, 0.5-10.6 A AC current signal.
	b. A three-phase, 0 – 600 VAC line to line voltage signal.

	4. Provide a 480 V to 120 VAC fuse protected switchboard control power transformer inside transition section to provide power to meter.  Mount the meter module inside the transition section (not on a door) in a location protected from electrical noise.
	5. Power Monitor shall communicate via Schneider Modicon M340 PLC, via Modbus TCP; provide additional modules as required.

	B. Display Module:
	1. Manufacturers:
	a. Owner to provide display module.


	C. Accessories: The power monitor shall be supplied with Tesys T Modbus communication module.
	D. Configuration: The metered parameters shall include, but not be limited to, the following:
	1. AC line current (each phase).
	2. AC line-to-line voltage (all three).
	3. Total power.
	4. Total reactive power.
	5. Power factor.
	6. Demand.
	7. Frequency.
	8. Energy kW Hrs.
	9. Total harmonic distortion.


	2.6 SURGE-PROTECTIVE DEVICE (SPD)
	2.7 NON-SHRINK GROUT

	PART 3 EXECUTION
	3.1 DISCONNECT SWITCH INSTALLATION
	3.2 SPARES
	3.3 TESTING
	A. Operate each disconnect switch three times, under load and verify that all phases of the load are disconnected each time.
	B. Operate pushbutton and selector switches and verify that the equipment controlled operates per the plans or other sections of these specifications.



	16110 Raceways Boxes and Fittings_rebid
	PART 1 - GENERAL
	1.1 DESCRIPTION
	A. Raceways.
	B. Boxes.
	C. Fittings.
	D. Supporting Devices.

	1.2 Related Sections
	A. Section 16010:  General Electrical Requirements
	B. Section 16012:  Seismic Restraint for Electrical Equipment
	C. Section 16450:  Grounding

	1.3 SUBMITTALS
	A. Submit shop drawings in accordance with Section 16010.
	B. Submit material list and catalog cuts for devices and materials.
	C. Submit catalog information for seismic support system.
	D. Submit manufacturer's installation manual for PVC-coated rigid metal conduit.


	PART 2 - MATERIALS
	2.1 GENERAL
	2.2 RIGID METAL CONDUIT AND FITTINGS
	A. Material:
	1. Rigid Metal Conduit and Fittings:  ANSI C80.1 and UL-6, hot dipped galvanized after threading.

	B. Fittings:
	1. Locknuts:  Steel or malleable iron.
	2. Bushings:  Threaded type, malleable iron, with 105(C rated plastic insulated throat.  Plastic bushings with a temperature rating of 105(C may be used for conduits 1-inch and smaller.  Provide grounding type bushings where required per Section 16450.
	3. Box connectors for dry locations:  Threaded pipe with locknuts.
	4. Box Connectors for Damp and Wet Locations:  Provide watertight threaded hubs consisting of sealing fitting with tapered conduit thread, neoprene O-ring, and 105(C rated insulating throat with grounding and bonding lug.
	5. Couplings:  Threaded, hot dipped galvanized after fabrication.


	2.3 RIGID NONMETALLIC CONDUIT (PVC) AND FITTINGS
	A. Material:  Polyvinyl chloride (PVC), 90(C rise rating, conforming to NEMA TC-2 Type EC-40 and UL-651.
	B. Couplings, adapters, bell ends, expansion couplings, elbows and turns of 30(:  Factory made to NEMA standards TC-2 and TC-3.
	C. Joint Cement:  As recommended by manufacturer as suitable for the climate, furnished with instructions to achieve watertight joints.

	2.4 PVC-COATED RIGID METAL CONDUIT, FITTINGS, CONDUIT BODIES, OUTLET DEVICES, AND COVER PLATES
	2.5 LIQUIDTIGHT FLEXIBLE CONDUIT AND FITTINGS
	A. Conduit:  Single strip steel, hot dipped galvanized prior to conduit fabrication with overall PVC jacket.  Conform to UL-360.
	B. Fittings:  Hot-dip or mechanically galvanized with insulated throat, locknut and sealing ring.

	2.6 CONDUIT ELBOWS - GENERAL
	2.7 CONDUIT BODIES
	2.8 CONDUIT SEALING MATERIALS
	A. Conduit Sealing Compound
	1. Provide non-toxic conduit-sealing compounds consisting of 100% non-volatile solids including synthetic polymers with inert mineral fibers.  Compounds shall have a putty-like consistency and shall be easily shaped and worked by hand and when pressed in p�

	B. Conduit Plugs
	1. Provide polyethylene conduit plugs with pull tags properly sized for the conduit.  Provide CalAm Manufacturing (800-992-0499) Poly Pull Plugs or equivalent.

	C. Watertight conduit plugs:  Provide plastic, removable plugs which are water and airtight to 30 psi.  Provide Jackmoon USA Inc. (City of Industry, California, 626-839-6618, www.jackmoon.com) Blank Duct Plugs or equivalent.
	D. Conduit/Cable Sealing Plugs:  Provide plastic, removable plugs which have a minimum sealing capacity of 22 psi.  Provide Jackmoon USA Inc. (City of Industry, California, 626-839-6618, www.jackmoon.com) Duct Plugs or equivalent.

	2.9 SPECIALTY CONDUIT FITTINGS
	A. Expansion/Deflection Fittings:  Use with rigid metal conduit only and weatherproof with an internal bonding arrangement.  Provide for 3/4-inch movement in all directions.  Where used for angular movement, allow for a 30( deflection from normal in any di�
	B. Expansion Fittings for Rigid Non-Metallic Conduit:  O-ring type with at least two rings, allowing for at least 6-inch movement of conduit.
	C. Thruwall and Floor Conduit Seals:  Hot-dip galvanized malleable iron body and pressure clamps complete with pressure rings, neoprene sealing grommets and hot-dip galvanized tightening bolts.  Provide O-Z/Gedney types FSK or WSK or equivalent.
	D. Conduit Sleeves:  Schedule 40 steel pipe with seepage ring and hot-dip galvanize after fabrication per ASTM A123.  Provide Link Seal products or equivalent.

	2.10 WIREWAYS
	A. General:  Provide electrical wireways of types, sizes, and number of channels as indicated.  Fittings and accessories, including but not limited to couplings, offsets, elbows, expansion joints, adapters, hold-down straps, hangers, and end caps shall mat�
	B. Indoor Locations:  Provide wireways with hinged covers.  Provide Square D Class 5100 or equivalent.
	C. Outdoor Locations:  Provide raintight trough wireway complete with cover.  Provide Square D Class 5130 or equivalent.

	2.11 OUTLET BOXES
	A. Concealed and Flush-Mounted Boxes:
	1. Galvanized steel, of gang sizes and as required by code.  Do not use sectional boxes for multi-gang applications.
	2. Device Boxes:  Minimum 4 X 4 X 2-1/8 inches with:
	a. Plaster ring for plaster and drywall construction. Provide one gang rings for both telephone and data outlets.
	b. Square cornered tile type rings for exposed masonry wall construction and where tile is used.  For masonry walls provide deep boxes or extensions such that conduits enter boxes without cutting inside surface of concrete blocks or bricks.
	c. Square corner tile type covers with ribs or extensions for casting in concrete.


	B. Exposed Boxes:
	1. Cast iron or aluminum, with threaded hubs and mounting lugs.
	2. Conduit bodies may be used instead of boxes except where boxes contain devices.


	2.12 JUNCTION AND PULL BOXES
	A. General:  Construct of 12 gage steel for boxes larger than 30 by 30 inches and 14 gage for smaller boxes.  Provide factory made standard sizes and shop fabricate when non-standard size boxes are shown.  Comply with UL and NEMA standards.  Use where cond�
	B. Interior, Exposed Dry Location:
	1. Provide NEMA 1 pull boxes hot-dipped galvanized after fabrication in accordance with ASTM 123.
	2. For boxes 64 in3 or larger, provide NEMA 1 pull boxes of steel fabrication, prime coated and finished with two coats of rust-resistant paint.

	C. Outdoor and wet locations or where indicated as weatherproof.  Where located outdoors, in wet locations, or indicated as weatherproof and where threaded-hub cast boxes and fittings are not practical, provide pull boxes constructed of code-gauge steel, h�
	D. Outdoor, wet and corrosive locations or where indicated as weatherproof:  Where located outdoors, in wet locations, in corrosive areas, or where indicated as weatherproof and where threaded-hub cast boxes and fittings are not practical, provide NEMA 4X �

	2.13 SUPPORTING DEVICES
	A. Channel and Channel Conduit Clamps
	1. Steel Channel:  Steel channel 1-5/8 inches wide by 1-5/8 inches or 3-1/4 inches high by 12-gage metal thickness conforming to ASTM A570, Grade 33. Hot-dip galvanize channels after fabrication per ASTM A123.  Provide fittings and two piece U shaped condu�
	2. Stainless Steel Channel:  Type AISI 316 stainless steel channel 1-5/8 inches wide by 1-5/8 inch.  Provide Unistrut P1000SS or equivalent.
	3. Non-Metallic Channel:  Glass-reinforced polyester or vinylester channel 1-5/8 inches wide by 1-5/8 or 3-1/4 inches high with 100% ultra-violet surface veil.  Provide with two piece U shaped polyurethane conduit clamps, glass fiber reinforced polyurethan�

	B. Anchor Bolts and Screws
	1. Materials
	a. Indoor, Dry Locations:  Anchor bolts and screws shall be ASTM A307 galvanized steel.  Nuts shall be hex, ASTM A563 galvanized steel.
	b. Outdoor, Wet or Corrosive Areas:  Anchor bolts and screws shall be Type 316 ASTM A276 stainless steel.  Nuts shall be hex Type 316 stainless steel, ASTM A194, Grade 8M, or ASTM F594, Type 316 stainless steel.

	2. Types
	a. Concrete:  Wedge, sleeve, or self-drilling expansion anchor bolts.
	b. Solid Masonry:  Sleeve expansion anchor bolts.
	c. Hollow Masonry:  Toggle bolts.
	d. Wood:  Lag bolts.


	C. Threaded Rods
	1. Non-Corrosive Areas:  ASTM A36, A575 or A576 carbon steel with zinc-electroplating conforming to ASTM 164-71.  Provide 3/8 inch minimum size.
	2. Corrosive Areas:  ASTM A276, Type 304 stainless steel.  Provide 3/8 inch minimum size.

	D. Conduit Clamps
	1. Conduit runs on concrete, masonry or wood in non-corrosive areas:  One hole galvanized malleable iron clamps with galvanized malleable iron pipe spaces (clamp backs).
	2. Supports at structural steel members:  Malleable iron electrogalvanized steel beam clamps.
	3. Conduit Runs in Metal Stud Walls:  Steel fasteners, Caddy MF clips, Minerallac stud clips or equivalent.
	4. Conduit runs on concrete and masonry in corrosive areas:  PVC coated one hole galvanized malleable iron clamps with PVC coated galvanized malleable iron pipe spacers (clamp backs).  Provide .040 inch minimum PVC coating thickness.

	E. Seismic Supports
	1. Provide seismic supports complying with Section 16012.


	2.14 UNDERGROUND PULL BOXES
	A. General:  Provide precast concrete units complying with ASTM C858 with a load designation of A-16.  Dimensions indicated on drawings are inside box dimensions. Provide units manufactured by Associated Concrete Products, Brooks Products, Christy or equiv�
	B. Handholes:  Refer to drawings for size.  Provide handholes with concrete boltdown covers in unpaved areas and with flush mounted cast iron traffic covers with boltdowns and lifting hook in paved areas.
	C. Concrete pull boxes and vaults:  Provide with pull-in iron, hot-dipped galvanized cover with hot-dipped galvanized frame, and two galvanized cable racks with porcelain blocks on each of the two longest sides.  Provide parkway rated covers in non-traffic�
	1. For pullboxes 2 by 3 feet and larger provide end hinged, torsion spring opening assist type cover assemblies.  Provide single leaf assemblies for 2 by 3 feet pullboxes.  Provide double leaf assemblies for pullboxes larger than 2 by 3 feet.

	D. Cover Identification:  engrave or bead weld handhole and pullbox covers to indicated services within pullbox as follows:
	E. Joint Sealing Compound:  At joints, provide joint sealing compound conforming to Federal Specification SS-S-00210.  Provide Associated Concrete Products Quickseal or equivalent.


	PART 3 - EXECUTION
	3.1 CONDUIT USAGE SCHEDULE
	A. General:  Install the following types of conduits and fittings in locations listed, unless otherwise noted in the drawings.
	B. Exterior, Exposed:
	1. Material:  PVC-coated rigid metal conduit.

	C. Interior, Exposed, Dry, Wet and Damp Locations:
	1. Material:  Rigid metal conduit.

	D. Underground Direct Burial, or Below Concrete Slabs or Stub-ups:
	1. Material, excluding elbows and stub-ups: Rigid PVC conduit or PVC-coated rigid metal conduit.
	2. Elbows and sweeps, excluding stub-ups (horizontal underground runs): PVC-coated rigid metal conduit.
	3. Stub-ups from below grade to above grade, exposed (includes elbows and sweeps from horizontal underground to stub-up):  PVC-coated rigid metal conduit.
	4. Stub-ups from below grade to above grade when entering bottom of electrical equipment installed on slabs-on-grade:  Rigid PVC conduit, Schedule 40, with end bells.  Elbows and sweeps from horizontal underground to stub-up shall be PVC-coated rigid metal�

	E. Underground Concrete Encased:
	1. Material:  Rigid PVC conduit, Schedule 40.
	2. Elbows:
	a. Conduit smaller than 3 inches: Rigid PVC conduit, Schedule 40.
	b. Conduit 3 inches and larger: PVC-coated rigid metal conduit.


	F. Final connections to motors, transformers, vibrating equipment or instruments (pressure switches, valve limit switches etc.)
	1. Material:  Liquid-tight flexible conduit.
	2. Length:  Minimum three feet conduit lengths for conduits 3 inches or larger.  Minimum two feet for remaining conduit sizes.  Maximum six foot length.

	G. Corrosive Locations:
	1. Material: PVC-coated rigid metal conduit with stainless steel channel and fittings. Provide PVC-coated conduit bodies, outlet devices and cover plates.


	3.2 RACEWAY FILL
	3.3 CONDUIT INSTALLATION, GENERAL
	A. Conduit runs are shown schematically.  Install concealed unless specifically noted otherwise.  Supports, pull boxes, junction boxes, and other ancillary equipment are not usually shown.  Provide pull boxes and junction boxes where shown.
	B. Run exposed conduits parallel and perpendicular to surface or exposed structural members and follow surface contours as much as practical to provide a neat appearance.
	C. Make bends and offsets so that the inside diameter of conduit is not effectively reduced.  Unless otherwise indicated, keep the legs of a bend in the same plane and the straight legs of offsets parallel.
	D. Cap all conduits immediately after installation to prevent entrance of foreign matter.
	E. Do not use diagonal runs except for concealed areas or when specifically shown in the drawings.
	F. Route exposed conduit to preserve headroom, access space, and work space.  Install with a minimum 10 feet mounting height.
	G. Treat threaded joints of rigid metal conduit with T&B "Kopr-Shield" before installing fittings where conduit is in slabs, damp or corrosive areas.
	H. Rigid Metal Conduit Terminations:
	1. Install conduits squarely to the box when terminating with locknuts and provide one locknut outside the box and one locknut and bushing inside the box.  Install locknuts with dished side against the box.  When terminating in threaded hubs, screw the con�
	2. When chase nipples are used, install the raceway and coupling square to the box and tighten the chase nipple leaving no exposed threads.

	I. Do not route conduits below or within concrete footing except to cross footing at 90 degree angles.
	J. Install exposed, parallel, or banked raceways together.  Make bends in parallel or banked runs from the same center line so that the bends are parallel.  Factory elbows may be used in banked runs only where they can be installed parallel.
	K. Provide expansion fittings for raceways crossing expansion joints in structures and in straight runs exceeding 100 feet.
	L. Cut conduit square, ream and remove burrs before installation.
	M. Install PVC coated conduit in accordance with the manufacturer’s instructions.
	N. Provide a 2-inch diameter, 20 gage Type 304 stainless steel tag on each conduit to indicate the conduit schedule number and the destination of the other end.
	O. Conduit Cleaning:  Clean conduits with an assembly that consists of a flexible mandrel (manufacturer’s standard product in lengths recommended for the specified size and type of duct) that is 1/4 inch less than inside diameter of duct, 2 wire brushes, a�
	1. Where cable is being installed in existing conduits, clean conduits a minimum of four weeks prior to cable installation.  After cleaning, plug conduit ends with conduit plugs.  Within 24 hours of installing cable, re-clean conduits.


	3.4 GROUNDING
	A. Provide grounding in accordance with Section 16450.
	B. Use grounding bushings for conduits carrying a bonding jumper conductor.
	C. Provide a grounding conductor in flexible and liquidtight flexible conduit, size conforming to NEC Article 250 -Equipment Grounding Conductors.

	3.5 CONDUITS EMBEDDED IN CONCRETE AND BELOW SLABS
	A. Conduits larger than 1-1/2 inches in diameter may be embedded in structural concrete only after submittal and review of location and reinforcement details.
	B. Conduits shown under slab-on-grade construction shall be installed below the floor slab and under curing or dampproofing membranes.  An exception may be made for conduit with an outside diameter not larger than 25% of the slab thickness, in which case, �
	C. Do not run conduit within concrete slabs and walls unless otherwise noted.

	3.6 SUPPORTS
	A. Conduit on Concrete, Masonry or Wood:  Conduit clamps with pipe spacers (clamps backs).  Grouped conduits may be supported with channel.  Anchor with anchor bolts.
	B. Maximum Spacing of Raceway Supports:
	C. Seismically support raceways in accordance with Section 16012.
	D. Steel Channel:  Cut steel channel straight and perpendicular.  Remove all burrs and sharp edges prior to installation.

	3.7 CONDUIT PENETRATIONS
	A. Unless otherwise indicated, dry-pack with nonshrink grout around raceways which penetrate concrete block, masonry and concrete walls, floors, or ceilings.
	B. Maintain the integrity of all damp-proofing and water proofing membranes that are penetrated by raceways and boxes.
	C. Gypsum Board Wall Penetrations:  Provide circular penetrations maximum 1/8-inch larger in diameter than outer diameter of conduit being used.  On both sides of the wall fill space between conduit and wall with joint compound, depth to match gypsum board	
	D. Conduits passing vertically through concrete slabs above grade and through structural beams shall be sleeved, except where sealing and expansion/deflection fittings are required.  Non-rated penetrations may be packed with nonshrink grout.
	E. Where underground conduits enter a structure through a concrete roof or a membrane waterproofed wall or floor, provide a thruwall and floor conduit seal.  When there is no raceway concrete encasement, provide the device with sealing assembly at each end	

	3.8 DAMAGED CONDUITS
	A. Repair or replace conduit damaged during or after installation.
	B. Replace crushed or clogged conduit or any conduit whose inner surface is damaged or not smooth.
	C. Repair cuts, nicks or abrasions in the zinc coating of galvanized conduit with galvanizing repair stick, Enterprise Galvanizing "Galvabra" or equivalent.
	D. Repair cuts, nicks or abrasions in the PVC coating of the conduit with the manufacturers recommended PVC material and build up surface thickness to match the factory coating thickness and color.

	3.9 EMPTY CONDUITS
	A. Provide 200-pound strength, 1/8 inch diameter braided yellow polypropylene pull cord in empty conduits.  Plug empty conduit ends with conduit plugs.
	B. Provide a 2-inch diameter, 20 gage Type 304 stainless steel tag on each conduit plug to indicate the destination of the other end.

	3.10 UNDERGROUND PULL BOXES
	A. Set handholes and pull boxes level on a crushed rock base 6 inches thick with horizontal dimensions same as bottom of handhole plus 6 inches all around.  Crushed rock shall be 3/4 inch maximum size, 1/4" minimum size.  Set units parallel or perpendicula

	B. Seal pull box joints located between box cover, extension and bottom with joint sealing compound.
	C. Install covers flush within finished paved or concrete surfaces.  In unfinished areas, install covers one inch (1") above finished grade.
	D. Prior to project completion, clean out debris and dirt in pull boxes with concrete bottoms.

	3.11 UNDERGROUND CONDUITS
	A. Provide 30-inch-minimum cover at finished grade for direct burial underground conduit.  Provide 3-inch-minimum sand above and below conduit.  Underground conduits shall be direct buried unless identified as concrete encased on the drawings.
	B. Provide 30-inch-minimum cover at finished grade above top of concrete for concrete-encased duct banks.  Provide 1-1/2 inch minimum separation between conduits and 3-inch-minimum concrete encasement around conduits.  Extend the concrete encasement under 

	C. Maximum number of bends before a pull box is required is 270 degrees.
	D. Where other utility piping systems are encountered or being installed along a raceway route, maintain a 12-inch-minimum vertical separation between raceways and other systems at crossings.  Maintain a 12-inch-minimum separation between raceways and othe

	E. Maintain a grade of at least 4 inches per 100 feet, either from one pulling location to the next or from a high point between them, depending on the surface contour.  Slope ducts from building to pull boxes or manholes.
	F. Changes in direction of over 10 degrees shall be with long sweep bends with minimum radii of 10 feet.  Manufactured bends may be used at manholes or pull boxes for runs under 100 feet.
	G. Thoroughly clean conduits before laying.  During construction and after completion, the conduit ends shall be kept plugged to prevent water from washing mud into the manholes or pull boxes.
	H. Terminate conduit in end bells in manholes and pull boxes and enter at right angles to the wall.
	I. Place conduit separators every 4 feet on centers and securely anchor to prevent movement.
	J. Backfill, Non-paved Areas:  Use native backfill, compacted in 6 inch layers to 90 percent relative compaction.  Final backfill elevation shall match existing.
	K. Backfill, Paved Areas:
	1. Use clean imported sand having the following gradation:
	2. Imported sand shall be free from organic material, trash, debris and rubbish.
	3. Compact trench backfill by water flooding.


	3.12 WARNING TAPES
	A. Bury warning tapes approximately 12 inches below grade, above all underground conduits and duct banks.  Align parallel to and within 3 inches of the centerline of the conduit or duct bank.
	B. Plastic tape shall be yellow, 6 inch minimum width.  Utilize tape made of material resistant to corrosive soil.  Use tape with printed warning that an electric circuit is located below the tape.  Manufacturers and types:  ITT Blackburn Type YT, Griffoly�

	3.13 CONDUIT SEALING
	A. Equipment and Enclosures
	1. Where underground conduits with cable enter equipment and enclosures, tightly seal cable within conduit with conduit sealing compound.  Where underground empty conduits enter equipment, seal conduits with conduit plugs.

	B. Underground Pullboxes and Manholes
	1. At conduit entry locations, tightly seal cable within conduit with conduit sealing compound.  For empty conduits, seal with watertight conduit plugs.


	3.14 ADJUSTING AND CLEANING


	16120 Wires and Cables_rebid
	PART 1 - GENERAL
	1.1 DESCRIPTION
	A. Wires and cables, 600 volts and less.

	1.2 Related Sections
	1.3 SUBMITTALS
	A. Submit shop drawings in accordance with Section 16010.
	B. Submit catalog cuts and material list for each conductor type.  Indicate insulation material, conductor material, voltage rating, manufacturer and other data pertinent to the specific cable, such as type shielding, number of pairs and applicable standar


	PART 2 - MATERIALS
	2.1 GENERAL
	2.2 POWER CONDUCTORS
	A. Conductor material: Class B stranded, soft annealed copper per ASTM B-3.
	B. Insulation:  600-volt insulated, color coded per Part 3: Identification.
	1. THHN/THWN-2: Lighting and receptacles.
	2. XHHW-2: All equipment and devices, other than lighting and receptacles.

	C. Minimum conductor size: No. 12 AWG.

	2.3 CONTROL CONDUCTORS
	A. Conductor: Class C stranded soft annealed copper per ASTM B-3.
	B. Insulation:  THHN/THWN-2, 600-volt insulated, color coded per Part 3: Identification.
	C. Minimum Conductor Size: No 14 AWG.
	D. Multi-Conductor Cable:  Where multi-conductor cable is indicated on the drawings, provide type TC, multi-conductor cable assemblies with an overall heat, moisture, and sunlight resistant PVC jacket.  Conductor insulation shall be color coded per ICEA-S-�

	2.4 INSTRUMENT CABLE
	2.5 VARIABLE FREQUENCY DRIVE CABLE
	A. Provide all variable frequency drive (VFD) load side power wiring connection to motor with shielded multi-conductor copper cable designed for VFD application.  No splicing allowed.
	B. Cable shall be UL Listed, 1000 volts rated, XLPE insulation, two spiral copper tape or foil/braid shield (100% coverage), with sunlight and oil resistant overall PVC jacket.
	C. Provide cable termination kit designed for terminating VFD cables.  Terminating kit shall be approved for use by the VFD cable manufacturer.
	D. Provide VFD cable by Belden, OLFLEX, Southwire or equivalent.

	2.6 MULTI-MODE FIBER OPTIC CABLE
	A. Manufacturers:
	1. Corning Altos All-Dielectric cable.
	2. Approved equal.

	B. Description: Outdoor rated, multi-mode, dielectric, single jacketed, water blocking yarn (or gel filled) fiber optic cable.
	C. General Fiber Specifications:
	1. The fiber optic cable described below shall be a dielectric, single jacketed, water blocking yarn or gel filled, with loose tube construction optimally protected from water infiltration. The cable shall contain multi-mode fibers and shall meet or exceed�
	2. All optical fibers must be usable and meet specifications.
	3. Each optical fiber shall be proof tested by the fiber manufacturer at a minimum of 100 kpsi.
	4. The attenuation specification shall be a maximum value for each cabled fiber at 23 +5 ºC.

	D. Multi-Mode Cable Specifications:
	1. The fiber cable shall be multi-mode with a low water peak cable that meets or exceeds EIA/TIA 492CAAB and ITU G.652.C.
	2. The cable shall meet all requirements stated in the ANSI/ICEA Standard for Fiber Optic Outside Plant Communications Cable, ANSI/ICEA S-87-640-1999.
	3. The cable shall be an all-dielectric single jacket cable.
	4. The cable shall have a glass-reinforced plastic (GRP) dielectric central member, loose tube and a single MDPE jacket. The jacket material shall have a low coefficient of friction that is sufficiently low enough to allow free movement of the fibers.
	5. The fiber cable shall contain 6 or 12 fibers as indicated on the drawings.
	6. Individual fibers shall be color coded per EIA/TIA-598 standards.
	7. The cable shall contain a buffer tube filling that is either a water-blocking yarn or homogenous hydrocarbon-based gel with anti-oxidant additives to prevent water intrusion and migration. If gel filled, the gel chemical shall be chemically and mechanic�
	8. The cable shall have manufacturer rating of at least 600 pounds maximum tensile strength loading during installation (loading).
	9. The cable shall have manufacturer rating of at least 130 pounds minimum tensile strength for unloaded application (in-service).

	E. Fiber Characteristics:
	1. Each optical fiber shall consist of a germania-doped silica core surrounded by a concentric glass cladding. The fiber shall be a matched clad design.
	2. Each optical fiber shall be sufficiently free of surface imperfections and inclusions to meet the optical, mechanical, and environmental requirements of this specification.
	3. The fiber shall be coated with a dual layer acrylate protective coating.  The coating shall be in physical contact with the cladding surface.
	4. Multi-mode fibers within the finished cable shall meet the following requirements:
	a. Core Diameter    50.0 ± 2.5 µm
	b. Cladding Diameter   125.0 μm + 2.0 μm
	c. Core-Clad Concentricity  1.5 μm maximum
	d. Cladding Non-circularity  1.0 % maximum
	e. Core Non-Circularity   5.0 % maximum
	f. Coating Diameter   245 μm + 5 μm
	g. Coating-Cladding Concentricity  < 12 μm
	h. Proof/Tensile    100 kpsi, minimum
	i. Attenuation:
	1) @ 850 nm   2.3 dB/km maximum
	2) @ 1300 nm   0.6 dB/km maximum

	j. Macrobending Loss measured at 1500 nm on loose tube fiber of 100 turns of 75mm diameter (tested in accordance with EIA-455-62), shall be less or equal to:
	1) 0.5 dB @ 850 nm
	2) 0.5 dB @ 1300 nm




	2.7 CONDUCTOR CONNECTOR/SPLICES
	A. Aboveground Dry and Damp Locations, #10 AWG and Smaller: Wire nuts, 3M "Scotchlock", Ideal "Super Nut", Buchanan "B-Cap", or equivalent.
	B. Aboveground Dry and Damp Locations, #8 AWG and Larger:
	1. Use one piece, standard length barrel, copper compression splice.  Provide Thomas and Betts two way connectors, Burndy "Hylink", Teledyne "Penn-Union Penn Crimps" or equivalent.

	C. In-ground Handholes and Pull Boxes, #10 AWG and smaller:  As specified above plus sealing with individual sealing packs of Scotchcast 400 Resin or equivalent.
	D. In-ground pull boxes, #8 and larger:
	1. Use one piece, standard length barrel, copper compression splice.  Provide Thomas and Betts two way connectors, Burndy "Hylink", Teledyne "Penn-Union Penn Crimps" or equivalent.
	2. Insulate splices with either tape or with shrinkable insulators.

	E. See Sections 16450: Grounding for connectors used with specialized grounding applications.

	2.8 MOTOR TERMINATIONS
	2.9 PULLING COMPOUND
	2.10 CONDUCTOR TAGS
	A. For termination of individual conductors, provide plastic sleeve markers, Thomas and Betts, SM markers; Panduit Clip-On markers, Brady SCD clip sleeve markers or equivalent.
	B. For conductors terminated within control panels, identify wire terminations with a number to correspond with the schematic diagrams. Identification tags shall be preprinted white heat shrinkable tubing, Raychem Shrinkmark system or equivalent.
	C. For cables routed through handholes, pull boxes, manholes, motor control centers, switchboards, and switchgear, provide 2-inch round, 20 gauge Type 304 stainless steel tags.  Stamp with ¼-inch high lettering identifying the cable identifier.

	2.11 ELECTRICAL TAPE/SHRINKABLE INSULATORS
	A. Vinyl Tape: 7 mil, 600 volt rated, flame retardant, hot and cold weather resistant vinyl tape conforming to UL 510.  Provide 3M Super 33+ Scotch vinyl tape or equivalent.
	B. Vinyl Tape for Color Coding:  7 mil, 3/4" wide, hot and cold weather resistant vinyl tape conforming to UL 510.  Provide 3M 35 Scotch vinyl tape or equivalent.
	C. Vinyl Mastic:  90 or 125 mil self fusing, rubber based insulating vinyl mastic laminated to PVC.  Provide 3M 2200 or 2210 or equivalent.
	D. Rubber Tape:  EPR rubber, 90 degrees C continuous rated.  Provide 3M 130C Scotch Tape or equivalent.
	E. Varnished Cambric Tape:  Adhesive backed, 9-mil bias cut cotton tape, coated with yellow insulating varnish.  Provide 3M 2520 or equivalent.
	F. Shrinkable Insulators:  Provide heat or cold shrinkable insulator tubing.  Provide Thomas and Betts "Shrink-Kon" heat shrink insulators, 3M thick wall heat shrinkable cable sleeves, 3M 8420 series cold shrink cable sleeves or equivalent.


	PART 3 EXECUTION
	3.1 WIRE INSTALLATION
	A. Install wiring and cable in conduit unless otherwise noted.
	B. To reduce pulling tension in long runs, coat cables with pulling compound.
	C. Remove debris and moisture from the conduits, boxes and cabinets prior to cable installation.
	D. Group conductors in panelboards, motor control centers, cabinets, pull boxes and switchboard wireways; tie with plastic ties; and fan out to terminals.
	E. Terminate phase conductors A, B and C reading left to right, front to back or top to bottom looking into the front of the equipment.
	F. Install control wire and instrument cable between devices without splices.

	3.2 IDENTIFICATION
	A. Color Coding of Power Wire:  Provide color coding throughout the entire network of feeders and circuits (600 volts and below) as follows:
	B. Conductors #10 AWG and smaller shall have factory color coding with solid color insulation.
	C. Conductors #8 AWG and larger shall have factory color coding with solid color insulation or with three wide color stripes co-extruded with the cross-linked polyethylene insulation or shall have black insulation with on-site application of colored tape a�
	D. Control wires shall have colored insulation.  Field control wires shall be violet, with the exception of neutral.
	E. Tagging of Conductors:  Tag control wires and instrument cable in panels, junction boxes, pullboxes, handholes, manholes, wireways and at control devices. Tag control wires and instrument cables with same wire numbers as on the shop drawings submittals �

	3.3 WIRE SPLICING AND CONNECTING
	A. Tighten electrical connections and terminals, including screws and bolts, in accordance with manufacturer's published torque tightening values.  Where manufacturer's torquing requirements are not indicated, tighten connectors and terminals to comply wit�
	B. Retighten bolt-type connectors 24 to 48 hours after initial installation and before taping.
	C. Insulate splices with either tape or with shrinkable insulators.
	D. Tape connections as follows: Step 1 - apply one layer of varnished cambric tape; Step 2 - apply vinyl mastic for air/moisture seal; Step 3 - apply one layer of rubber tape half lapped; Step 4 - apply two layers of half lapped vinyl tape.



	16140 Switches Receptacles and Outlets_rebid
	PART 1 - GENERAL
	1.1 DESCRIPTION
	A. Switches
	B. Receptacles
	C. Outlets

	1.2 Related Sections
	1.3 SUBMITTALS
	A. Submit shop drawings in accordance with Section 16010.
	B. Submit material list and catalog cuts for each type of switch, receptacle and cover plate.  Indicate type, ratings, material, color, and manufacturer.


	PART 2 - MATERIALS
	2.1 GENERAL
	2.2 RECEPTACLES
	2.3 SWITCHES
	A. Provide molded composition, ivory, specification grade complying with federal specification WS-896E, single pole, three or four way as shown on the drawings.
	B. 120- or 277-Volt Lighting:  Provide switches rated 20 amperes, 120/277-volt a-c.  Provide quiet operation, toggle type switches.

	2.4 COVER PLATES
	A. Provide engraved or etched cover plates to indicate equipment or area serviced for equipment, pilot switches, control circuit switches, three-gang or larger gang switches, and switches from which the equipment controlled cannot be readily seen. All rece�
	B. Provide smooth, no line, rounded edge type 430 stainless steel plates in electrical and mechanical equipment rooms, utility rooms and in unfinished areas on recessed boxes.  For surface mounted boxes use galvanized steel plates.
	C. In wet areas, areas subject to hosing down, areas identified as "Corrosive Area," or where indicated, use individually gasketed weatherproof cover plates.
	1. For receptacles provide gray polycarbonate lift-cover type suitable for use in wet location with cover closed or with cover open with receptacles in use.  Provide Tay Mac standard cover Safety Outlet Enclosures or equivalent.  Outdoor receptacles shall �
	2. For light switches provide die cast aluminum cover plate with neoprene gasket, exterior toggle switch and locking capability.

	D. Provide ivory smooth style, noncombustible, mar-resistant thermoplastic (nylon) plates in all remaining locations.
	E. For telephone and data outlets provide blank cover plates.


	PART 3 - EXECUTION
	3.1 GROUNDING
	3.2 TESTING
	A. Operate each switch and verify that the load is turned on and off.
	B. Test each receptacle with a circuit tester that checks voltage polarity, and grounded conditions.  Repair or replace defective receptacles and repeat the test.



	16155 Low Voltage Motor Control_rebid
	PART 1 - GENERAL
	1.1 DESCRIPTION
	A. Low-voltage motor control equipment.

	1.2 Related Work
	A. Section 16010 - General Electrical Requirements
	B. Section 16157 – Variable Frequency Drive Systems

	1.3 SUBMITTALS
	A. Submit shop drawings in accordance with Section 16010.
	B. Submit manufacturer's descriptive data including ratings, circuit diagrams, dimensional data, conduit entry restrictions and overload heater ratings.  For NEMA 3R enclosures, show additional equipment including layout and dimensions which will be locate
	C. Submit a legend and abbreviation sheet defining symbols and abbreviations used on the drawings.
	D. Submit catalog cuts of all devices used.
	E. Submit nameplate designations, sizes and mounting methods.
	F. Submit control power transformer voltage regulation information.
	G. Submit seismic anchoring calculations and methods per Section 16012.
	H. For motor control center NEMA 3R enclosures, show additional equipment including layout and dimensions which will be located within the enclosure.

	1.4 RATINGS
	1.5 OPERATION AND MAINTENANCE MANUALS
	1.6 SYSTEM INTEGRATORS

	PART 2 - MATERIALS
	2.1 GENERAL
	2.2 COMBINATION MOTOR STARTERS
	A. Comply with NEMA ICS, Class A and with NEC Article 430.
	B. Combination Motor Starters: Provide circuit-breaker type equipped with adjustable magnetic-trip circuit breakers (motor circuit protectors) as noted on the drawings.  The short-circuit rating shall be at least 22,000 amperes symmetrical.  Where a higher�
	C. Control Power Transformer:  Provide copper wound, vacuum impregnated dry type control transformer with screw-type terminals.  Provide 120 volt with minimum 100-volt-ampere spare capacity that is in addition to contactor load plus other loads specified. �
	D. Motor Contactors:  Provide electrically operated, electrically held, three pole assemblies with double break cadmium oxide silver contacts.  The design shall meet or exceed the applicable requirements of UL and NEMA. IEC rated contactors are not accepta�
	E. Provide indicator lights, selector switches, push-buttons, ammeter, fuse holder etc., where shown in the wiring diagrams and single line diagrams.  Mount on the front panel of the starter service/control pedestal.
	F. Provide externally operable overload relay reset buttons and disconnect operators.
	G. Provide control relays, time-delay relays, etc., within the starter enclosure as shown in the schematic wiring diagrams.
	H. Control Relays: Provide magnetically held type with NEMA A300 convertible contacts for 120 or 208 volt circuits and NEMA A600 convertible contacts for 480 volt circuits,  with coil voltage, number of poles and pole arrangement as indicated on the drawin�
	I. Time-Delay Relays:  Provide solid state, magnetically held type with NEMA A300 rated convertible contacts, with coil voltage, number of poles, pole arrangement and maximum timing adjustment as indicated on the drawings.
	J. Power Fail Relays:  Provide with phase loss, low voltage and phase reversal functions.  Provide adjustable trip delay, restart delay and voltage trip settings.  Provide a green LED indicating NORMAL and a red LED indicating TRIP.  Provide Time Mark mode�
	K. Control Power Fuses:  Provide 13/32, 1/4 inch by 1-1/2 inch with an AIC rating of 10,000 amperes.  Provide a panel mounted fuse holder with clear bayonet knob and blown fuse indicating neon lamp.  Provide Bussman HG series or equivalent.
	L. Pushbuttons and Selector Switches:  Provide NEMA Type 4/13 for indoor and exterior areas with NEMA A300 rated contacts.  Pushbuttons shall be standard size, (30.5 mm mounting hole) round, flush head with momentary contacts.  Selector switches shall be s�
	M. Pilot Lights:  Provide standard full size transformer type, (30.5 mm mounting hole) NEMA Type 4/13 for interior and exterior areas, complete with color of lens indicated on drawings and legend plate.  Lamps shall be high density light emitting diodes. I�
	N. Control Wiring: Provide Class C stranded copper MTW.  Provide No. 14 AWG minimum conductor size.
	1. Conductor Tags:  Provide plastic sleeve markers, Thomas and Betts SM markers; Panduit Clip-On markers; Brady SCD clip sleeve markers or equivalent.

	O. Nameplates:
	1. Provide exterior nameplates as specified in Section 16010 indicating the device controlled, the identification number, the device size, the starter type location of the device.  Provide additional information if indicated on the single line diagrams.  E�
	2. Provide nameplates for operator interface devices (pushbuttons, pilot lights, etc.)  Provide anodized aluminum nameplates with 1/8 inch high black engraved lettering and contrasting painted lower half.  Nameplate lettering shall be as shown on the schem�

	P. Elapsed Time Meters:  Provide synchronous motor driven, 0 to 99,999.9-hour range, nonreset type, suitable for semiflush, panel mounting.  Provide Yokogawa 2-1/2-inch Big Look unit or equal.
	Q. Terminal Blocks:  Control wiring terminal blocks shall be the hinge split type assembly to provide foreign voltage isolation in compliance with NEC article 430.  Provide terminal blocks for incoming and outgoing cable.
	R. Ammeters:  2 percent accuracy panel type meeting ANSI C-39.1, transformer rated with 0-5 ampere input, 3 inch minimum scale.  Provide one ammeter for each phase.
	S. Current Transformers:  Indoor type conforming to ANSI C57.13, ACCURACY CLASS 0.3 with 5 ampere rated output and secondary shorting terminal blocks.  Provide ratios and numbers as required for metering.
	T. Submersible Pump Protector Relay:  Shall be as described in "Submersible Pump Protection Relay" in this section.
	U. Motor Protector Relay:  Shall be as described in "Motor Protector Relays" in this Section.
	V. Control Power Circuit Breakers:  Provide molded case, DIN rail mounted circuit breakers with number of poles and accessories as shown on the drawings.  Provide Allen Bradley 1492-GH, General Electric V-Line or equivalent circuit breakers.

	2.3 SOLID STATE STARTERS
	A. Provide Allen-Bradley SMC Plus Smart Motor Controller, heavy duty type, or approved equivalent.
	B. Provide starter with the following field selectable starting methods.  Only one starting method may be selected during operation.
	1. Soft start which starts the motor at an adjustable initial torque and adjustable acceleration ramp time.  Provide with kickstart which provides a current pulse of 500% of full load current for an adjustable time frame from OFF to 2 seconds.
	a. Available initial torque settings (% of locked rotor torque):  5, 10, 20, 30, 40, 50, 60, 70, 80 and 90.
	b. Available acceleration ramp time settings (seconds): 2, 5, 10, 20, 25 and 30.
	c. Available kickstart time settings (seconds):  off, 0.4, 0.6, 0.8, 1.0, 1.2, 1.4, 1.6, 1.8 and 2.0.

	2. Current limit start which limits the maximum starting current over an adjustable range and adjustable time frame.
	a. Available current limit settings (% of full load current):  50, 100, 150, 200, 250, 300, 350, 400, 450 and 500.
	b. Available time frame settings (seconds): 15 and 30.

	3. Across-the-line start which starts the motor across-the-line within 0.25 seconds.

	C. Provide starter with pump control option to reduce surges in a pumping system.  The starting portion of the pump control options shall be capable of being defeated and one of the previous starting methods employed.  Provide with adjustable starting and �
	1. Available starting times (seconds): 2, 5, 10, 20, 25 and 30.
	2. Available stopping times (seconds): Off, 2, 5, 10, 20, 25, 30, 40, 50 and 60.

	D. Provide starters with an Energy Saver function which reduces the starter output voltage during times when the motor is unloaded or lightly loaded.  Provide with selector switch to defeat the Energy Saver function.
	E. Provide protection during starting and running modes for starting fault, line fault, temperature fault and stalled motor.
	F. Provide status and fault annunciation with LED's for the following conditions:
	G. Provide starter with one Form C auxiliary contact.  The contacts shall be field adjustable to change state either instantaneously on start command or when the motor is at full speed.  Factory adjust the switch to change state on start command.
	H. Provide starter logic with a latch circuit for stop-start three wire control.
	I. Starter shall be designed to operate under the following conditions:
	1. Ambient temperature of 0( to 50( celsius (0( to 122( fahrenheit).
	2. Altitude to 2,000 meters (6,560 feet) above sea level.


	2.4 MOTOR PROTECTOR RELAYS (MPR)
	A. Provide solid state motor protector relays where indicated on the drawings.  Provide SymCom, Inc. Model 777 (800-843-8848, www.symcominc.com).
	B. Provide MPR with the following programmable functions:
	C. Provide with remote CT for application larger than 90 amperes.

	2.5 SEISMIC REQUIREMENTS

	PART 3 - EXECUTION
	3.1 CONDUCTOR TAGGING
	3.2 ADJUSTMENTS
	A. Set adjustable trip circuit breakers two settings above the setting that causes the breaker to trip during motor starting.  Do not adjust the setting above 1,300% of the motor nameplate current rating.
	B. Field test combination magnetic motor starters with all field wiring connected.  Set adjustable set points and time delays as required.  Check operation of control logic and field devices to verify correct operation.  Perform adjustments required for co�
	C. Set Power Fail Relays as follows:  Voltage Trip - 440 volt for 480 volt system; 190 volts for 208 volt systems; Trip Delay - 5 seconds; Restart Delay - 5 seconds.
	D. Calibrate submersible pump protector relays.  Set restart delay after dry well fault at 30 minutes.

	3.3 SPARES
	A. Provide three spare fuses for control power transformer protection of each type and ampere rating installed.
	B. Provide five spare pilot light lamps.



	16157 Variable Frequency Drive Systems_rebid
	PART 1 - GENERAL
	1.1 DESCRIPTION
	A. Variable Frequency Drive
	B. Provide drive system consisting of variable frequency controller, certain auxiliary items, and components necessary to provide a complete, operating system.

	1.2 Related Work
	A. Section 16010: General Electrical Requirements
	B. Section 16155: Low Voltage Motor Control

	1.3 SUBMITTALS
	A. Submit shop drawings in accordance with Section 16010.
	B. Submit overall drive system operating data, including efficiencies, input currents, and power factors, at driven equipment actual load and rated system input voltage, at 0, 40, 60, 80, 100, and 110 percent of rated speed.
	C. Submit individual and total harmonic content (voltage and current) reflected in system normal source supply at driven equipment actual load at 70 and 100 percent of rated speed at service/control pedestal.  Harmonic content shall be a percent of the 60 
	D. Submit complete variable frequency drive rating; including all nameplate data and continuous operation load capability throughout speed range of 0 to 120 percent of rated speed; list any controller special features being supplied.
	E. Submit controller, reactor, harmonic filter, and isolating transformer (if required) dimensional drawings; information on size and location of space for incoming and outgoing conduit.
	F. Provide maximum heat dissipation from enclosure.
	G. Submit layout of controller face showing pushbuttons, switches, instruments, indicating lights, keypad, etc.
	H. Submit complete system operating description.
	I. Submit complete system schematic (elementary) wiring diagrams.
	J. Submit complete system interconnection diagrams between controller, drive motor, and all related components or controls external to system, including wire numbers and terminal board point identification.
	K. Submit description of diagnostic, display, control, input/output, and other features specified and being provided.
	L. Submit descriptive literature for all control devices such as relays, timers, etc.
	M. Submit itemized bill-of-materials listing all system components.
	N. Submit factory test results.

	1.4 OPERATION AND MAINTENANCE MANUALS

	PART 2 - MATERIALS
	2.1 GENERAL
	A. Provide variable frequency, controlled speed, drive systems capable of converting 480-volt, 3-phase, 60-Hz, input power into variable voltage, variable frequency, 3-phase output power of suitable capacity and waveform to serve as input power to the driv�
	B. The driven load shall not exceed 100 percent of the rated capacity of the complete drive system and any of its components at any point on the pump curves.
	C. The controller supplier shall supply any drive system information required by the drive motor supplier in order that the drive motor to be provided will be properly sized and designed to supply the driven load.
	D. The controller supplier shall furnish (and pay for installation, conduit, conductors, and connections for equipment required outside the VFD enclosure) any necessary isolating transformers, harmonic filters, or other devices necessary for proper system �
	E. Provide constant torque rated VFD by Eaton SVX9000, Schneider Electric Altivar 71, Rockwell Automation PowerFlex or approved equivalent

	2.2 VARIABLE FREQUENCY DRIVE REQUIREMENTS
	A. Provide a pulse width modulated (PWM), constant or variable torque controller rated for 480-volt, 3-phase, 60-Hz input, suitable for operating commercially available, high efficiency, squirrel-cage, induction motors.
	B. Provide equipment suitable for the following service conditions:
	1. Input Voltage:  (10 percent of rated.
	2. Input Frequency:  (2-Hz of rated.
	3. Ambient Temperature:  0 to 40 degrees C.
	4. Altitude:  Sea level to 4,400 feet.

	C. Provide equipment meeting the following requirements:
	D. Provide equipment with the following features:
	1. NEMA 1 gasketed enclosure, completely front accessible, with hinged front door(s) and lockable latch(es); enclosure cleaned and painted with at least one coat of rust inhibiting primer;  interior finished in white enamel; exterior finished in supplier’s�
	2. Stranded copper wiring neatly bundled with nylon tie wraps or with continuous plastic spiral binding; each terminal labeled for permanent identification of all leads; each wire identified at each end with permanent sleeve-type wire markers with numbers �
	3. Selector switches, indicating lights, potentiometers, instruments, protective devices, major system components, etc., identified by means of mechanically attached, engraved, laminated plastic nameplates.
	4. Line disconnect (circuit breaker), mechanically interlocked with the enclosure door, and current-limiting line fuses, as required.
	5. Control circuit disconnect to de-energize all circuits in the unit which are not de-energized by the main power disconnect device.
	6. Control power transformer to provide 115 volts, single-phase, 60-Hz for control power, operator controls, and pump seal water solenoid valve and motor space heater as applicable.
	7. Component and circuit arrangement such that failure of any single component cannot cause cascading failure(s) of any other component(s).
	8. Solid state logic for inverter circuitry; necessary logic for inverter operation on plug-in printed circuit boards.
	9. For multiple unit systems, components necessary to prevent any unit in a drive system from interfering with operation of any other unit in the same drive system.
	10. Linear timed acceleration and deceleration, variable up to at least 10 seconds.
	11. Provision for adjustment of minimum and maximum pump speed.
	12. Terminal block connection points at the VFD for remote control and speed input signals.
	13. HAND/OFF/REMOTE selector switch with START pushbutton or an ON/OFF/AUTO selector switch as shown on the Drawings.
	a. In the HAND mode, the motor is started by the normally open “momentary” START pushbutton and stops in the OFF mode.  Speed is set by manual control included with VFD.
	b. In the REMOTE mode, the motor is started by a remote normally open “momentary” start contact and stopped by a remote normally closed “momentary” stop contact.  Speed is controlled by a remote 4 to 20 mA analog input signal.
	c. “Start/stop” control relay interlock for local and remote operation shall be provided with the VFD.
	d. In the ON mode, the motor starts, and in the OFF mode, the motors stop.  Speed is set by manual speed control included with the VFD.
	e. In the AUTO mode, the motor starts when a remote normally open “maintained” run contact closes.  The motor stops when the run contact opens.  Speed is controlled by a remote 4 to 20 mA analog input signal.
	f. Provide a dry contact rated 5 amps, 120 volts, minimum, which closes when the selector switch is in the REMOTE or AUTO mode for remote indication.

	14. Provisions for operating adjustable speed system without motor for checkout and adjustment purposes.
	15. Power ON indicating light.
	16. Indicating light test pushbutton arranged so that all indicating lights can be simultaneously tested, or each light can be the push-to-test type.
	17. Motor speed indicator calibrated in percent of motor rated rpm (0-100 percent).
	18. Voltmeter (panelboard class) measuring drive OUTPUT (motor) voltage with ON/OFF, single-phase selector switch.
	19. Ammeter (panelboard class) measuring drive OUTPUT (motor) current with necessary current transformers and ON/OFF, single-phase selector switch.
	20. Two independent dry contacts rated 5 amps, 120 volts, minimum, closing on motor operation for remote “ON” indication.
	21. Independent dry contact rated 5 amps, 120 volts, minimum, closing on variable frequency drive “FAIL” or motor trouble for remote indication.  Alarm contact shall not close when power to the panel is turned OFF.
	22. Automatic reset and restart after fault trip, three attempts and then lockout stop.
	23. Following loss of power, orderly shutdown of system; following power restoration, restart drive automatically in normal sequence.
	24. See Drawings for additional control requirements.

	E. VFD External Interfaces:  Provide the following interfaces between the VFD and items outside of the VFD system:
	1. Discrete Outputs:  Supply the following maintained dry contact outputs which shall be rated no less than 5 amps at 120-volt, 60-Hz.
	a. ON (contact closed when ON).
	b. FAIL (contact opens on FAIL).
	c. REMOTE or AUTO (contact closes in this mode).

	2. Discrete Input:
	a. Accept momentary START and momentary STOP dry contact inputs.  START contact closes to START and STOP contact opens to STOP.
	b. In lieu of Item a, accept a maintained RUN dry contact input.  Contact closes to RUN.
	c. Accept motor thermostat contact input.  Contact open on excessive motor temperature.
	d. Contacts are rated 5 amps at 120 volts, 60 Hz.

	3. Analog Input:  Accept 4 to 20 mA dc SPEED command.  Load shall not exceed 250 ohms.  A SPEED command of 4 mA corresponds to minimum speed and 20 mA corresponds to maximum speed.

	F. Provide equipment with manual reset protection against the following conditions:
	1. Overvoltage and undervoltage of ac or dc power.
	2. Overvoltage or undervoltage of control power.
	3. Inverter fault.
	4. Motor fault.
	5. Incorrect phase sequence.
	6. Loss of input phase.
	7. Overfrequency (overspeed).
	8. Inverter overtemperature.
	9. Motor overtemperature (motor mounted thermostat).
	10. Inverse time/instantaneous overload and overcurrent protection.
	11. Commutation overcurrent.
	12. Surge protection against transient overvoltages in accordance with ANSI/IEEE C37.90 and ANSI/IEEE C62.41.

	G. Provide operator’s control devices mounted on the face of the controller:
	1. Power ON indicating light, white.
	2. Control power ON indicating light, white.
	3. Motor ON indicating light, red.
	4. Motor OFF indicating light, green.
	5. Single light, amber, indicating any speed control system malfunction, VFD FAIL.
	6. Fault reset pushbutton.
	7. Motor speed indicator, 0-100 percent.
	8. Running time indicator.
	9. HAND/OFF/REMOTE switch with START pushbutton or ON/OFF/AUTO switch.
	10. Speed set control.


	2.3 EQUIPMENT GROUNDING
	2.4 FACTORY TESTS

	PART 3 - EXECUTION
	3.1 INSTALLATION
	3.2 TEST
	A. Functional Test:
	1. Conduct on each controller.
	2. Inspect controller for electrical supply termination connections, interconnections, proper installation, and quiet operation.
	3. Vibration Test:  Complete assembly, consisting of motor, load, and flexible shafting, connected and in normal operation, shall not develop amplitudes of vibration exceeding limits recommended by current edition of Hydraulic Institute Standards.  Where l�
	4. Record test data for report.

	B. Performance Test:
	1. Conduct on each controller.
	2. Perform under actual or approved simulated operating conditions.
	3. Test for continuous 12 hour period without malfunction.
	4. Demonstrate performance by operating the continuous period while varying the application load, as the input conditions allow, to verify system performance.
	5. Record test data for report.
	6. Measure the following to show parameters within specified limits:
	a. Total and individual current harmonic distortion (up to and including 35th harmonic) at service/control pedestal, under following load conditions:
	1) VFDs running at full load and half load.
	2) Half of the specified VFDs running at full load and half load.

	b. Power factor at input side of each drive.  Documented verification that power factor is maintained at 95 percent as speed of drive goes down from 100 percent to 33 percent.
	c. THD at service/control pedestal powering VFD under following conditions:
	1) VFDs running at full load and half load.
	2) Half of specified VFDs running at full load and half load.



	C. Test Equipment
	1. Use Dranetz HDPQ analyzer or equivalent instrument to document results.
	2. Provide diagnostic plug-in test card complete with instructions, multiposition selector switch, and meters or built-in diagnostic control panel or ROM-based processor for monitoring ac, dc, and digital signals to assist in troubleshooting and startup of�




	16160 Panelboards_rebid
	PART 1 - GENERAL
	1.1 DESCRIPTION
	A. Panelboards.

	1.2 Related Work
	1.3 SUBMITTALS
	A. Submit shop drawings in accordance with Section 16010.
	B. Show ratings and characteristics including voltage ratings, bussing arrangements, continuous current ratings, fault current withstand ratings, neutral bus rating, ground bar termination points, enclosure type, ratings and arrangements of overcurrent pro
	C. Submit outline and dimensional drawings and conduit entry restrictions.
	D. Submit catalog cuts for circuit breakers and devices.
	E. Submit nameplate designations, sizes and mounting methods.  Submit nameplate designations in table form, with all nameplates shown.  Submit one sample nameplate.

	1.4 OPERATION AND MAINTENANCE MANUALS

	PART 2 - MATERIALS
	2.1 GENERAL
	A. Panelboards shall comply with Section 16010.
	B. Provide dead front, circuit breaker, safety-type panelboards per NEMA PB-1 with voltage ratings as scheduled.  Provide General Electric, Eaton, Schneider Electric, or approved equivalent.
	C. Provide panelboards with permanent circuit numbers.
	D. Panelboards and circuit breakers shall be individually suitable for the available short circuit ratings indicated on the drawings.  Provide 22,000 minimum RMS symmetrical ampere interrupting rating unless otherwise indicated on the drawings.  Series rat

	2.2 CABINETS
	2.3 BREAKERS
	A. Molded-case:  Provide quick-make and quick-break toggle mechanisms, inverse-time trip characteristics, and trip-free operation on overload or short circuit.  Automatic tripping shall be indicated by a handle position between the manual OFF and ON positi�
	B. Single-pole breakers shall be full module size; two poles shall not be installed in a single module.  Multiple circuit breakers shall be of the common-trip type having a single operating handle.
	C. Furnish ground fault interrupter (GFI), 5-ma trip, circuit breakers where indicated.
	D. For High Intensity Discharge (HID) lighting circuits supplying power to metal halide and high pressure sodium fixture, provide HID rated circuit breakers.
	E. For HVAC equipment or grouped motor installations provide HACR rated circuit breakers.

	2.4 BREAKER CONNECTIONS
	2.5 BUS BARS
	2.6 GROUNDING BAR KITS
	2.7 SPACE ONLY
	2.8 DIRECTORIES
	2.9 NAMEPLATES
	EXAMPLES: PANEL LA   208/120V, 3(, 4W, 225A   14,000 AIC   FED FROM SWBD A   PH. A-BLK, B-RED, C-BLUE
	PANEL HA    480/277, 3(, 4W, 100A   22,000 AIC   FED FROM MSB-A   PH, A-BRN, B-ORG, C-YEL


	PART 3 - EXECUTION
	3.1 MOUNTING
	3.2 CONDUCTOR TAGGING
	3.3 TESTS


	16450 Grounding_rebid
	PART 1 - GENERAL
	1.1 DESCRIPTION
	A. Electrical Grounding.

	1.2 Related Work Specified Elsewhere
	A. Section 16010 - General Electrical Requirements
	B. Section 16120 - Wire and Cables

	1.3 SUBMITTALS
	A. Submit shop drawings in accordance with Section 16010.
	B. Submit material list and catalog cuts for all grounding materials and equipment.  Indicate size, material and manufacturer.
	C. Submit test results within ten days after testing.

	1.4 OPERATION AND MAINTENANCE MANUALS

	PART 2 - MATERIALS
	2.1 GENERAL
	2.2 GROUND RODS
	2.3 GROUND CLAMPS
	2.4 GROUND CONDUCTORS
	A. Underground ground conductors not in conduit shall be annealed bare standard copper conforming to ASTM B8.
	B. Ground conductors in raceway shall comply with Section 16120 for power wire.

	2.5 EXOTHERMIC CONNECTIONS
	2.6 GROUND RESISTANCE TESTER

	PART 3 - EXECUTION
	3.1 GROUND ELECTRODE
	A. Install a bare copper ground loop in the concrete footing two inches from the bottom for new building as shown on the drawings.  Bring both ends of the loop to the ground bus within the main service switchboard.  Protect wires with a rigid steel conduit�
	B. Bond the interior metallic water system to the grounding system in accordance with NEC Article 250.
	C. Bond the building structural steel to the grounding system as shown on the drawings.
	D. Ground rods not enclosed in ground wells shall be driven not less than 18 inches below finished grade.

	3.2 EQUIPMENT GROUNDING
	A. Connect the ground buses of panelboards, switchboards and motor control centers to the ground bus within the main service switchboard with a grounding conductor.
	B. Ground raceways and noncurrent carrying parts of electrical equipment in accordance with NEC Article 250.  Use the metallic conduit system for equipment and enclosure grounding.  Grounding through the conduit system shall be in excess of any ground cond�
	C. Install grounding bushing on conduits at both primary and secondary entrances to transformers.  Ground transformer enclosures and wye transformer secondaries to bushings.
	D. Coordinate location of ground conductor stub-ups with equipment being furnished.

	3.3 GROUND TEST WELL
	3.4 TESTING
	A. Before making connections to the ground electrodes, and before placement of sidewalks, landscape and paving, measure the resistance of each electrode to ground using a ground resistance tester.  Perform the test not less than two days after the most rec�
	B. After all individual ground electrode readings have been made, interconnect as required and measure the system's ground resistance.
	C. Record and submit all measured values to TMWA.



	16460 Transformers Dry Type_rebid
	PART 1 - GENERAL
	1.1 DESCRIPTION
	A. Dry type, power distribution transformers.

	1.2 Related Work Specified Elsewhere
	1.3 SUBMITTALS
	A. Submit shop drawings in accordance with Section 16010.
	B. Submit catalog data indicating ratings and characteristics including voltage, phases, connections, enclosure type and dimensions, and conduit entry restrictions.
	C. Submit nameplates, designations, sizes, and mounting methods.
	D. Submit catalog information on vibration isolators.  Provide vibration isolator manufacturer’s recommendation for pad type, size and placement for each transformer used in the project.

	1.4 OPERATION AND MAINTENANCE MANUALS

	PART 2 - MATERIALS
	2.1 GENERAL
	A. Transformers shall comply with Section 16010.
	B. KVA size, voltage, and phase of the transformers are indicated on the drawings.
	C. Transformers shall be rated for continuous operation in a 40(C maximum ambient temperature.  Construct transformers in accordance with ANSI C89.2, NEMA ST-20 and UL Standard 506.
	D. Transformers shall have energy efficiencies that meet or exceed the latest requirements of the California Code of Regulations Title 20 and Title 24 and NEMA TP-1.  Transformers shall be Energy Star labeled.
	E. Provide nameplates in accordance with Section 16010.  Indicate transformer identification, KVA, primary and secondary voltage, phases, number of wires, secondary feeding source and where it is fed from.  Mount on the front of the transformer.  For trans
	Example:
	F. Maximum transformer sound level shall be in accordance with ANSI C89 as follows:
	G. Equip transformers located outdoors with weathershields.
	H. Provide Square D "Watchdog", General Electric "Type QL", Cutler-Hammer Energy Efficient or equivalent.

	2.2 DRY-TYPE TRANSFORMERS (25 KVA AND BELOW)
	A. Construct transformers in accordance with ANSI C89.2, NEMA ST-20, and UL Standard 506.
	B. Transformers 5 KVA and larger shall have two 5% FCBN taps on the primary side.
	C. Transformers rated 0.5 KVA through 25 KVA shall have 115 degree C rise with 180 degree C insulation system.
	D. Encapsulate core and coil in an insulating resin of the class equal to the temperature rise and embed in a resin and filler system to attenuate the sound level.

	2.3 DRY TYPE TRANSFORMERS (30 KVA AND ABOVE)
	A. Construct transformers in accordance with ANSI C892 NEMA TR-27, NEMA ST-20, and UL listed under the requirements of Standard 506.
	B. Transformers shall have two 2-2% FCAN and FCBN taps on the primary side.
	C. Transformers shall have 80 degree C rise, 220 degree C insulation system.
	D. Transformers shall be ventilated type.

	2.4 VIBRATION ISOLATORS
	A. Provide one inch thick, sandwiched ribbed, oil and ozone resistant neoprene and cork pads.  Provide California Dynamics Corporation (323-223-3882) Type FP Pads or equivalent.
	B. Pad type, quantity, and placement shall be determined by the vibration isolator manufacturer, based upon the characteristics of the transformer.  Quantities shown on the drawings are estimated quantities only.


	PART 3 - EXECUTION
	3.1 GENERAL
	A. Set taps under load conditions for correct voltage.
	B. Install transformers on vibration isolators selected for the weight of the transformer, to produce the maximum isolation.  Anchor with four one-half inch diameter Hilte KWIK Bolt II, minimum 2-1/2" embedment.
	C. Install transformers such that no metal-to-metal, concrete, plaster, or wood contact exists between the transformer and structural members.  For floor mounted transformers install with a 6 inch minimum clearance between transformer and walls.
	D. Conduit and cable penetrations shall be within six inches of the bottom of the transformer and in accordance with the manufacturer’s instructions.

	3.2 TESTS


	16500 Lighting_rebid
	PART 1 - GENERAL
	1.1 DESCRIPTION
	A. Lighting fixtures: See “Lighting Fixture Schedule” on plan drawing for details.

	1.2 Related Work
	1.3 SUBMITTALS
	A. Submit shop drawings in accordance with Section 16010.
	B. Submit manufacturer's catalog data including complete catalog number, photometric data, ballast data, emergency lighting pack, wiring diagrams, and descriptive literature.  Catalog cuts for each fixture shall be clearly identified with the designated fi
	C. Submit manufacturer's catalog data for lamps.

	1.4 OPERATION AND MAINTENANCE MANUALS

	PART 2 - MATERIALS
	2.1 GENERAL
	A. Lighting fixtures shall comply with Section 16010.
	B. Furnish lighting fixtures of the type indicated on the drawings, complete with lamps, sockets, wiring, and mounting hardware.
	C. Provide lamp types with color characteristics as shown on the drawings.

	2.2 LAMPS
	A. Fluorescent:
	1. 32 watt - F32, T-8 rapid start, 2850 minimum output lumens.  Rated average life of 20,000 hours at 3 hour starts.
	2. 17 watt – F017, T-8 rapid start, 1400 initial output lumens.  Rated average life of 20,000 hours at 3 hour starts.
	3. 9 watt – CF9, T-4, pre-heat, starter in lamp base, 580 initial output lumens.  Rated average life of 10,000 hours at 3 hour starts.
	4. 13 watt – CF13, T-4, pre-heat, starter in lamp base, 800 initial output lumens.  Rated average life of 10,000 hours at 3 hour starts.
	5. 26 watt – CF26, T-4, pre-heat, starter in lamp base, 1825 initial output lumens.  Rated average life of 10,000 hours at 3 hour starts.
	6. 40 watt – FT40, T-5, high lumen, 3150 initial lumen output.  Rated average life of 20,000 hours at 3 hour starts.
	7. 55 watt – FT 55, T-5, high lumen, 4800 initial lumen output.  Rated average life of 12,000 hours at 3 hour starts.
	8. 18 watt – CF 18, T-5 for electronic dimming ballast, 4 pin, 1250 initial output lumens.  Rated average life of 10,000 hours at 3 hour starts.

	B. Incandescent:  Rough service type, 125 volts, of the type and wattage shown on the drawings.
	C. High-Pressure Sodium:  Suitable for any burning position.  Rated average lamp life of 24,000 hours.
	D. Metal Halide:  Suitable for any burning position.  Rated average lamp life of 10,000 hours for lamps 250 watt and smaller, 20,000 hours for lamps larger than 250 watts.
	E. Light Emitting Diodes (LED): Rated average lamp life of 50,000 hours.  Lamp lumen depreciation at 50,000 hours shall be no more than 30% of initial.
	F. Manufacturers:  General Electric, Osram/Sylvania, Philips, Cree or equivalent.

	2.3 BALLASTS
	A. Fluorescent:  UL listed for lamp wattage specified for the fixture, high power factor with Electrical Testing Laboratories (ETL) certification for compliance with Certified Ballast Manufacturers (CBM) specifications.  Provide ballasts rated for parallel�
	B. Compact Fluorescent:  UL listed for lamp wattage specified, high power factor with Electrical Testing Laboratories (ETL) certification for compliance with Certified Ballast Manufacturers (CBM) specifications.  Provide Class P protected ballasts with an �
	C. High-Pressure Sodium:  Provide indoor-outdoor type ballast.  Ballasts shall be single lamp, volts and watts as indicated.  At any lamp voltage, from nominal through life, lamp wattage regulation spread at that lamp voltage shall not exceed 5% for +/-10%�
	D. Metal Halide:  Constant wattage autotransformer type with 180( Class H insulating system, high power factor (90% minimum).  Provide multi-tap ballast capable of operating on 120, 208, 240 or 277V.  Provide Advance, MagneTek, or equivalent.
	E. LED Driver:  Shall be installed integral to LED lamp and light fixture.  Driver shall have power factor >0.9, Total Harmonic Distortion (THD) <20%, and efficiency >92%.  Provide driver with universal input voltage capable of operating on 120, 208, 240 o�

	2.4 PLASTERED OR GYPSUM BOARD CEILING FRAMES
	2.5 FLUORESCENT EMERGENCY LIGHTING PACK

	PART 3 - EXECUTION
	3.1 INSTALLATION
	A. Install lighting fixture as close as possible to the locations shown on the drawings, making adjustments only for the purpose of avoiding interferences.
	B. Install lighting fixtures plumb and level, with fixture surfaces parallel and perpendicular to walls and other major structures.
	C. Install continuous rows of fixtures straight and true and equip with necessary parts, such as joining straps, couplings, and nipples.
	D. Support fluorescent lighting fixtures at two points minimum from structural elements which are capable of carrying the total weight.  Mount fixtures rigidly with no rocking action.  Where fixtures are mounted in or on a suspended grid-type ceiling, supp�
	E. Remove ballasts which are judged by the Owner's Representative to be excessively noisy and replace at no cost to the Owner.
	F. Aim exterior adjustable lighting fixtures after dark.  Notify Owner's Representative at least three days in advance of aiming fixtures.
	G. Provide pendant stem-mounted fixtures with swivel hangers.  Stem shall be one piece without coupling and shall be finished the same color as the canopy and the fixture, unless otherwise noted.  Provide a 1/16 inch stainless steel aircraft safety wire at�



	16910 Process Control Narratives_rebid
	PART 1 GENERAL
	1.1 SUMMARY
	1.2 Process Design
	A. Oxidation/Disinfection –Sodium hypochlorite will be injected into the raw water supply to oxidize the arsenic (As III to As V) and other constituents prior to treatment. In natural groundwaters, arsenic normally occurs as the relatively stable arsenic I�
	B. Primary Coagulant –Ferric chloride will be injected immediately following the sodium hypochlorite to form a ferro-arsenate precipitate (iron floc).  This floc will absorb the arsenic V that is present, and a portion of any remaining arsenic III.  The ir�
	C. Manganese Dioxide Pressure Filters – There will be one new 48-inch diameter filter and one existing 42-inch diameter filter containing manganese dioxide filter media.  These filters will remove the various filterable particles of iron, manganese, and ar�
	1. Filter Monitoring Control – Rate of flow (flux rate) control through the filters will be accomplished with flow control valves and individual filter effluent flow meters.  The target filter flux rate is 5.2 gpm per square foot.  The filtration rate will�
	2. The new and existing filters will be backwashed using treated water from the distribution system.  A backwash cycle will be initiated by the PLC, which will have a pre- programmed operator-entered filter run time or a pre-determined head loss across the�


	1.3 Residuals handling
	A. Recycle Tank –The backwash water will be discharged to T-300 to allow the solids to settle, and the decanted water from T-300 will be decanted by new duplex decant pumps to the filter influent.  The new decant pumps will be automatically controlled via �
	B. Existing Solids Handling Equipment - The sludge from T-300 will be pumped to the existing filter bottom dumpster.  The sludge pump(s) is controlled manually by the operator who monitors a clear section of pipe to monitor clarity of the pumped solids.  T�

	1.4 RELATED work specified elsewhere
	A. Divisions 11:  Equipment
	B. Division 16:  Electrical

	1.5 software meetings
	A. Software supplier shall schedule a meeting between software supplier’s PLC and SCADA Programmer(s), Owner, Engineer, Filtration Vessel supplier and system supplier (reference Specification Section 16931) within 90 days of Notice to Proceed, and prior to�
	B. The purpose of the meeting is to discuss the Process Control Narratives and ensure that all parties understand system requirements for operation.  During this meeting, the programmer and others shall discuss details of the control strategies to ensure t�
	C. A second meeting will be held after programming is in progress, and prior to factory testing.  This meeting will provide a method for resolution of any programming issues, concerns or alternatives.  Additionally, coordination of factory testing between �


	PART 2 materials
	PART 3 execution
	3.1 GENERAL LOGIC REQUIREMENTS
	A. Manual SCADA/HMI start/stop/auto and open/close/auto capabilities shall be provided for all equipment interfaced with the PLC as indicated on the Contract Drawings.  The functionality of these commands might not be indicated in the individual control na�
	B. If the PLC is reset, the default should be in auto mode.
	C. PLC control programs with pumping unit(s) will contain adjustable delays (seconds) for start, start after stop (backspin), minimum runtime, and stop.  PLC control programs with multiple pumping units shall also provide for separate adjustable sequential�
	D. “Available” equipment status will be provided when the associated H-O-A hardware switch is in auto position and there are no control lockout alarms, for all controlled equipment interfaced with the PLC.  The available signal shall not be provided if any�
	E. Command-to-feedback fail alarm will be provided, when the associated H-O-A hardware switch is in auto position, for all controlled equipment interfaced with the PLC.  The controller-based fail alarm shall be initiated if an equipment item is commanded t�
	F. In installations with multiple pumps in which a pump becomes unavailable (not in automatic or has failed), the pump shall be tagged unavailable and control shall failover to the next sequence assigned pump.  Upon availability being re-established to the�
	G. PLC control programs with pumping unit(s) shall disable all control and control program affiliated alarms during a utility power fail.  Upon power fail recovery, controls shall be re-enabled after an adjustable time delay (seconds).
	H. PLC control programs with pumping unit(s) which require remotely communicated analog data for control, shall disable all control and control program affiliated alarms during a communication failure, including an adjustable time delay (minutes), unless o�
	I. Controller-based adjustable elapsed time meters (ETM) and number of starts with an adjustable reset will be provided for all motorized equipment interfaced with the PLC.  The PLC shall transmit an alert to the SCADA when a motorized device exceeds a set�
	J. High, low and invalid (out-of-range) alarms for all analog points shall be provided in the PLC whenever setpoint limits are exceeded for an adjustable time delay (seconds), and alarms for all hardwired alarm inputs after an adjustable time delay (second�
	K. All analog signals shall be constantly processed, by each PLC, to provide minimum, maximum with time stamps and average values.  Flows shall be totalized when noted herein or on the P&IDs.  Hourly pump runtimes and number of starts, flow totalization, m�
	L. All PLC and SCADA alarm set points, control set points, timer setpoints, and PID settings shall be selectable from a related process graphic control display at the SCADA monitor with the appropriate security password as defined by the OWNER.  Provide ap�
	M. Each PLC shall perform and monitor internal diagnostics, i.e. low battery voltage, module or channel failure, and transmit current status conditions to the SCADA system.
	N. All digital and analog alarms shall contain adjustable time delay (seconds) timeouts before alarming, unless otherwise noted.
	O. All communicated data in each PLC shall be located in contiguous block registers to optimize data transfer duration.  Digital data shall be packed.

	3.2 PROCESS CONTROL NARRATIVES
	A. Standard Control Description
	B. Well Pump Controls
	C. Filtration System
	D. Sodium Hypochlorite Storage & Feed System
	E. Ferric Chloride Storage & Feed System
	F. Backwash, Recycle & Sludge Disposal System
	G. Distribution System Pump Controls



	17000 Instrumentation_rebid
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Provide complete instrumentation and control systems as indicated on the Drawings, in the Specifications, and as required by other Contract Documents.  These documents include descriptions of functional operation and performance, as well as standards, b
	2. Scope of Work includes:
	a. Provide all instruments.
	b. Provide all control panels, programmable logic controllers (PLC) panels, SCADA consoles.
	c. Provide all communication equipment required to make the control system fully operational including, but not limited to, radios, antennas, switches, routers, hubs, protocol converters, communication cables, and communication racks and power supplies.
	d. Provide all conduit, conductors, enclosures, materials, and labor to fully interconnect and make operational all control system components.
	e. Provide power at proper voltage and amperage to all system components.
	f. Provide programming for the PLC and SCADA components.
	g. Provide start-up and commissioning assistance.
	h. Train OWNER'S personnel on proper use and maintenance of the control systems.
	i. Other equipment, materials, and work as necessary to achieve a fully tested and operational control system.


	B. Products Supplied But Not Installed Under This Section:
	1. None.

	C. Products Installed But Not Supplied Under This Section:
	1. Instruments and controls provided loose for field installation by packaged equipment or skid-mounted equipment vendors.


	1.2 Related Sections:
	A. All Division 16, Electrical, Specifications provided for this Project.
	B. All Division 17, Instrumentation, Specifications provided for this Project.
	C. Other division Specifications provided for this Project as they relate to Submittals, concrete, structural, piping/plumbing, mechanical, and HVAC systems.

	1.3 general
	A. Allowances:
	1. Not applicable this Section.

	B. Unit Prices:
	1. Not applicable this Section.

	C. Measurement Procedures:
	1. Not applicable this Section.

	D. Special Payment Procedures:
	1. Not applicable this Section.

	E. Alternates/Alternatives:
	1. All alternates, alternatives, or proposed substitutions of materials or equipment must be approved by ENGINEER.


	1.4 REFERENCES
	A. Division 16.
	B. Division 17.

	1.5 DEFINITIONS
	A. The word "provide" means "furnish and install".
	B. PLC means Programmable Logic Controller.
	C. SCADA means Supervisory Control and Data Acquisition System.

	1.6 SYSTEM DESCRIPTION
	A. Design Requirements:
	1. Using sound engineering principals and current best design practices, provide engineering Drawings, and design documents specifying system components and detailing their interconnection and installation.

	B. Performance Requirements:
	1. The instrumentation and control systems shall be furnished and installed complete and ready to operate, including all necessary interconnections and connections to sources of electrical power, air, water, drains and vents, with all required valves, swit�


	1.7 SUBMITTALS
	A. General:
	1. Submittals for the equipment shall be provided in accordance with Section 16010, General Electrical Requirements, and as required elsewhere in the Contract Documents.

	B. Product Data:
	1. Detailed catalog information for all system components in sufficient detail so that ENGINEER has sufficient information to determine if the equipment is acceptable for the intended purpose.  Minimum information shall be:
	a. Instrument or equipment tag number.
	b. Manufacturer.
	c. Model number.
	d. Materials of construction.
	e. Materials in contact with process fluids.
	f. Dimensional information.
	g. Weight.
	h. Power consumption with required voltage and ampacity.
	i. Heat dissipation if greater than 200 watts.
	j. Process connection information detailing connection size, and type (threaded, flanged, socket weld, etc.).
	k. Recommended mounting details.
	l. Recommended spare parts for one year of operation.

	2. Instrument Data Sheets in ISA S20 format for all instruments.

	C. Shop Drawings:
	1. For complex control systems consisting of mechanical, electrical, and control components, provide the following:
	a. A piping and instrument diagram in ISA format.
	b. Electrical load calculations with conduit and conductor sizing.

	2. For integrated control panels or control assemblies, provide the following:
	a. Dimensioned layout of the control enclosure and mounted equipment and instruments.
	b. Full bill of material for all components with detailed catalog information on all components.
	c. 11-inch by 17-inch fully developed schematic diagram(s) showing power and control wiring, terminal block assignments, and identifying field and enclosure wiring.  Provide a drawing index and symbols and legend sheet with all schematics.  Show all Input/�
	d. 11-inch by 17-inch instrument loop drawings in ISA format for all analog control loops. Alternatively, multiple loops may be combined on a single analog input or analog output I/O card schematic diagram.
	e. Nameplate legend.
	f. Paint color and type for painted assemblies.
	g. Any special installation details.


	D. Samples:
	1. Not applicable for this Section.

	E. Quality Assurance/Control Submittals:
	1. Design Data, Test Reports:
	a. Submit calibration sheets for all field instruments containing the following information:
	1) Instrument tag number.
	2) Instrument manufacturer and model number.
	3) Person who performed the calibration.
	4) Manufacturer, model, and serial number of the calibrating device.
	5) Date that calibrating device was last calibrated.
	6) For analog instruments, process range and associated analog signal in at least five increments (For example: 4 mA DC/0 psig, 8 mA DC/25 psig, 12 mA DC/50 psig, 16 mA DC/75 psig, 20 mA DC/100 psig).
	7) For switches, process values at which the switch changes state and at which the switch resets.
	8) For instruments calibrated by manufacturer, manufacturer's calibration report is acceptable as proof of calibration.

	b. Factory acceptance test reports on all fabricated control panels or assemblies containing the following information:
	1) Date of test.
	2) Test participants.
	3) Visual inspection of components.
	4) Successful application of power.
	5) Validation of all internal wiring.
	6) Validation of correct control operation.
	7) Validation of screen graphics or alarm operation (if applicable)
	8) Validation of program installation into PLC's and that I/O is functioning properly (if applicable).


	2. Certificates, Manufacturer's:
	a. UL 508 certification for all assembled control panels and assemblies.

	3. Instructions, Manufacturer's Field:
	a. Furnish a complete Operations and Maintenance Manual for all assembled control panels and assemblies.

	4. Reports:
	a. Not applicable to this Section.


	F. Closeout Submittals:
	1. Furnish Operations and Maintenance Manuals in 3-ring binders complete with the following:
	a. On front and spine of binders provide the project name, OWNER'S name and Project number.
	b. Within the binder, identify the CONTRACTOR and provide contact information.
	c. Inside binders, provide a volume index and table of contents for each binder.  Each instrument or control component tag number must be cross-referenced to a specific binder tab.
	d. Furnish manufacturers complete operations and maintenance manuals for all discrete instruments and controls.
	e. Furnish custom operations and maintenance Section for each custom control system, control panel, or fabricated assembly.
	f. Furnish "As-Built" loop and wiring diagrams.
	g. Furnish the written warranty.

	2. Turn over all spare parts to OWNER with documentation showing which instrument or control system the spare parts are for.

	G. Schedule:
	1. Submit a detailed Work schedule showing start/finish dates, task duration, task sequencing, critical path, and available float.  Identify task predecessors and identify coordination activities with other trades.

	H. Start-up and Commissioning Plan:
	1. Submit a detailed start-up and commissioning plan for review by OWNER and ENGINEER.  Plan should include the following information:
	a. The order in which the various plant systems will be started up
	b. What work must be performed prior to the start-up
	c. What documentation will be maintained by the CONTRACTOR and provided to the OWNER validating that the start-up was performed in a safe and efficient manner.



	1.8 QUALITY ASSURANCE
	A. Qualifications:
	1. CONTRACTOR performing the Work shall have a minimum five years experience performing similar work in similar industries.  All CONTRACTOR'S personnel shall be trained and experienced in best current construction practices.

	B. Regulatory Requirements:
	1. Perform all Work in accordance with all applicable national and local codes.

	C. Certifications:
	1. Not applicable this Section.

	D. Field Samples:
	1. Not applicable this Section.

	E. Mock-Ups:
	1. Not applicable this Section:

	F. Pre-Installation Meetings:
	1. Not applicable this Section.


	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Packing, Shipping, Handling, and Unloading:
	1. Perform these activities in a manner which assures instruments and equipment will arrive undamaged and in proper working order.  Replace any instrument or equipment damaged upon arrival at no additional cost to OWNER.

	B. Acceptance at Site:
	1. Maintain a comprehensive log by instrument or equipment tag number of all received instruments or equipment.

	C. Storage and Protection:
	1. Store all instruments and equipment as recommended by manufacturer.  Protect from physical damage, moisture, dirt/dust, or extremes of temperature.


	1.10 PROJECT/SITE COORDINATIONS
	A. Environmental Requirements:
	1. Follow any and all environmental requirements pertaining to the site.
	2. Maintain a safe and clean job site.
	3. Dispose of all trash and construction debris in an approved manner.

	B. Existing Conditions:
	1. CONTRACTOR is to examine the site and be thoroughly familiar with any site requirements which may affect the Work or storage of instruments or equipment.


	1.11 SEQUENCING
	1.12 SCHEDULING
	1.13 WARRANTY
	A. Instrumentation:
	B. One year from system acceptance by OWNER for all discrete instrumentation, control devices, or equipment.  During this period, replace any defective or malfunctioning device with 15 working days after notification by OWNER.
	C. One year from system acceptance by OWNER for the performance of the overall control system.  Correct the defect within 15 working days after notification by OWNER.  Warranty repair work includes but is not limited to the following:
	1. Improper sequencing or interlocking of equipment control systems.
	2. Wiring errors or omissions.
	3. Improper calibration of field instruments.
	4. Improper operation of programmable logic controllers or operator interface terminals.
	5. Improper operation of communications systems installed as part of the overall control system.
	6. Unsafe operations or maintenance conditions.
	7. Other system malfunctions which prevent or impair the plant from operating at design capacity, requires excessive operator intervention, or results in unsafe operating conditions.


	1.14 SYSTEM START-UP/COMMISSIONING
	A. General:
	1. Provide labor, tools, and equipment to start up the facility in a safe and efficient manner.
	2. Plant shall be started up by system.  A system is defined as a collection of mechanical, electrical, and controls equipment configured to perform a specific function or purpose.  Examples may be a UV disinfection system, a dissolved oxygen blower system�
	3. Unless approved otherwise by OWNER and ENGINEER, CONTRACTOR is to follow the start-up sequence detailed below.  The following Work must be complete prior to beginning the start-up:
	a. All mechanical equipment installed and tested in accordance with manufacturer's recommendations.
	b. All motors must have been rotation checked.
	c. Electrical power is available and wired to all mechanical equipment.
	d. All instruments must have been calibrated and installed in accordance with the manufacturer's recommendations.
	e. Control system communication systems are installed and fully operational.  This includes DH+ networks, Modbus+ networks, Ethernet networks, radio telemetry systems, telephone systems, etc.
	f. All power and control wiring must be installed, rung out, and validated to be in accordance with approved Construction Drawings.
	g. Programmable logic controllers, SCADA computers, and Operator Interface Terminals all are installed, have their programs installed, and these devices are fully operational and functioning in their design configuration.


	B. System Start-up Sequence:
	1. By manipulation of the instrument or direct signal injection at the instrument, verify that the control signal (discrete or analog) is received at the programmable logic controller or by the hard wired control circuit.
	2. For motorized equipment, disconnect the power leads at the starter, VFD, or solid state motor controller.
	3. Completely exercise the control circuit in Manual, Remote, and Automatic modes and verify that all interlocks and permissives are functioning correctly.
	4. Verify that the programmable logic controller can start and stop the motor in Auto or Remote.  Motors may be "bumped" by forcing PLC outputs but these program forces must be removed immediately afterward.
	5. Verify that run status, signal levels, and alarms display properly on the OIT and the SCADA screens.
	6. Reconnect the motor power leads.
	7. Verify PID loop operating correctly (either direct or reverse) and adjust gain constants to achieve critically damped operation.
	8. Configure the mechanical system for normal operation and leave system ready for normal operation.
	9. Utilize colored tagging scheme to identify start-up condition.  Red is not ready for start-up, yellow is mechanically and electrically ready but not yet tested or started up, and green is fully tested and ready for normal operation.  Place these tags on�
	10. As plant systems are started up, coordinate and remedy any coordination or interface issues between systems.

	C. Remedies for Damages:
	1. CONTRACTOR is liable for any and all damage done to mechanical or electrical equipment due to improper start-up procedures and shall repair or replace any damaged equipment at OWNER'S discretion without additional cost to OWNER.
	2. CONTRACTOR is forbidden to jumper around any process or safety interlock either with wiring or within a PLC program without the express written permission of both the OWNER and ENGINEER.  All jumpers, hardwired and programmed, must be maintained in a lo�
	a. Name of person placing the jumper.
	b. Date of installation.
	c. Reason for installation.
	d. Approval of OWNER and ENGINEER.
	e. Date of removal.
	f. Name of person removing the jumper.



	1.15 OWNER'S INSTRUCTIONS
	1.16 MAINTENANCE
	A. Extra Materials:
	1. Not required this Section.

	B. Maintenance Service:
	1. Not required this Section.



	PART 2 PRODUCTS
	2.1 MANUFACTURERS
	2.2 EXISTING PRODUCTS
	2.3 MATERIALS
	2.4 MANUFACTURED UNITS
	A. Manufactured units are to be fully assembled and tested at the point of manufacture and delivered to the job site ready for installation and start-up.
	B. Regulated DC power supplies for instrument loops shall be designed and arranged so that loss of one supply does not affect more than one instrument loop or system.  Power supplies shall be suitable for an input voltage variation of ± 10%, and the supply

	C. The power distribution from multi-loop supplies shall be selectively fused such that a fault in one instrument loop will be isolated from the other loops being fed from the same supply.  Fuses shall be clearly labeled and located for easy access.  Multi


	2.5 equipment
	2.6 components
	2.7 accessories
	2.8 mixes
	2.9 fabrication
	A. Fabricate assemblies in accordance with approved Drawings.  Notify ENGINEER and OWNER at least five working days prior to start of testing so that they may witness the testing if they choose to do so.

	2.10 finishes
	A. General:
	1. Finishes for all components, equipment, and fabricated assemblies must take into account the environment in which they will be installed.  NEMA ratings must be appropriate for the environment.  Ratings for corrosive areas must be NEMA 4X, for outdoor ar�

	B. Shop Finishing:
	1. Where called for in other sections, sandblast, prime, and paint assemblies.


	2.11 source quality control
	A. Fabrication/Tolerances:
	1. In accordance with generally accepted manufacturing standards.

	B. Tests, Inspections:
	1. In accordance with generally accepted manufacturing standards.

	C. Verification of Performance:
	1. Not applicable this Section.



	PART 3 EXECUTION
	3.1 acceptable installers
	3.2 examination
	A. Visit job site and ascertain any environmental or physical conditions which may affect the performance of the Work or the equipment requirements.

	3.3 preparation
	A. Protection:
	1. Not applicable this Section.

	B. Surface Preparation:
	1. Not applicable this Section.


	3.4 erection
	A. Provide 4-inch tall reinforced concrete housekeeping pads for all control panels and floor-mounted fabricated control assemblies and consoles.  Dowel into concrete base and extend a minimum of 2-inches past edges of equipment.
	B. Provide Unistrut or fabricated structural supports for heavy equipment or assemblies.  Prime and paint supports so that they are unaffected by the environment in which they are installed.
	C. Securely fasten all panels and assemblies to their housekeeping pads or structural supports.
	D. All interconnecting wiring shall be run in conduit in accordance with the Division 16, Electrical, Sections requirements.

	3.5 installation
	A. Install all instruments and controls in accordance with manufacturer's recommendations and all applicable electrical codes and standards.  Connect all required utilities including electrical power, air, hydraulics, etc.
	B. Provide stainless steel tags for each instrument engraved with instrument tag number.  Attach to instrument with stainless steel wire.
	C. Provide engraved nameplates for all panel-mounted instruments.  Attach to panel with stainless steel screws.

	3.6 application
	3.7 construction
	A. Special Techniques:
	1. In accordance with manufacturers recommended installation procedure.

	B. Interface with Other Work:
	1. Coordinate with all other trades.

	C. Sequences of Operation:
	1. Not applicable this Section.

	D. Site Tolerances:
	1. Not applicable this Section.


	3.8 repair/restoration
	3.9 INstallation
	3.10 field quality control
	A. Site Tests:
	1. Test and calibrate instrumentation in accordance with other parts of this Section.

	B. Inspection
	1. Not required this Section.

	C. Manufacturer's Field Services:
	1. If recommended by manufacturer, have equipment/control systems inspected, tested, and started up by manufacturer's representative.


	3.11 adjusting
	3.12 cleaning
	3.13 demonstration/Training
	A. In accordance with the Start-up part of this Section.
	B. Provide training of personnel in the operation and maintenance of the furnished control systems.
	C. Training shall be provided as required elsewhere in the Contract Documents, but shall consist of at least eight hours, in a single, or multiple sessions, to accommodate the personnel schedules.
	D. Coordinate with the ENGINEER, and the OWNER, to schedule the training sessions at least five workings days in advance.

	3.14 protection
	3.15 schedules
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	PART 1 GENERAL
	1.1 SUMMARY
	A. Ultrasonic Level Controller/Transmitter and Element (LE/LIT)
	B. Intrusion Switch (ZS)
	C. Submersible Level Transmitter (LT)
	D. Turbidity Analyzer (AE/AIT)
	E. Pressure Indicating Transmitter (PIT/DPIT)
	F. Photoelectric Beam Security Sensor (PB)

	1.2 Related WORK SPECIFIED ELSEWHERE
	A. Division 11:  Equipment
	B. Division 15:  Mechanical
	C. Division 16:  Electrical
	D. Division 17: Instrumentation

	1.3 REFERENCES
	A. National Fire Protection Association (NFPA)
	1. NFPA 30 - Flammable and combustible Liquids Code.
	2. NFPA 70 - National Electrical Code.

	B. National Electrical Manufacturer’s Association (NEMA)
	1. NEMA - ICS 6, enclosures for industrial controls and systems.

	C. Instrument Society of America (ISA)
	D. American Gas association (AGA)
	E. American National Standards Institute (ANSI)
	F. American Society of Mechanical Engineers (ASME)
	G. American Society for Testing and Materials (ASTM)

	1.4 SCOPE OF WORK
	A. Furnish all necessary labor, materials, equipment, incidentals, and services required to install a complete and operational electrical system in accordance with these Specifications and the accompanying drawings, whether they are itemized or not.
	B. Major areas within the scope of work include:
	1. All instruments shown on the Mechanical Electrical and P&ID drawings.  It is the contractor’s responsibility to install new instruments per the manufacturer’s requirements even if not specifically stated on the Contract Documents.
	2. All required piping and valves necessary to complete a functional installation.
	3. All required wiring, conduits, relays and isolators as necessary to complete a functional system.


	1.5 SUBMITTALS
	A. Submittals shall be in accordance with this subsection and Section 01300 - Submittals.
	B. Shop Drawings:  Indicate operating data and wiring diagrams. Coordinate submittals with information requested in Sections 16010 and 16931.
	C. Product Data:  Submit description and engineering data for each component. Include sizing as required.
	D. Manufacturer's Installation Instructions:  Submit installation requirements for each component.
	E. Manufacturer's Certificate:  Certify products meet or exceed specified requirements.

	1.6 CLOSEOUT SUBMITTALS
	A. Closeout submittals shall be in accordance with this subsection and general conditions.
	B. Project Record Documents:  Record actual locations of components, including panels, thermostats, and sensors.
	C. Operation and Maintenance Data:  Submit inspection period, cleaning methods, recommended cleaning materials, and calibration tolerances.

	1.7 QUALITY ASSURANCE
	1.8 DELIVERY, STORAGE AND HANDLING
	1.9 COORDINATION
	1.10 WARRANTY
	A. Product warranties and product bonds shall be in accordance with this subsection.
	B. Furnish one year manufacturer’s warranty for each instrument.

	1.11 SPARE PARTS

	PART 2 MATERIALS
	2.1 ULTRASONIC LEVEL CONTROLLER/TRANSMITTER & ELEMENT (LE/LIT)
	A. Manufacturers
	1. Milltronics HydroRanger, with an Echomax XPS-15 transducer.
	2. Approved equivalent.

	B. Ultrasonic Multi-Purpose Level Controller
	1. The multi-purpose level transmitter system shall be a microprocessor based echo-time measuring type providing an electronic output signal proportional to the level of material, space, volume, flow or differential as may be required. It shall consist of �
	2. Transducer
	a. Operating principle:  Acoustic impulses emitted from an ultrasonic transducer are reflected back from the material surface and are received by the transducer.  The transit time of pulse travel from generation to echo is measured. The elapsed time is pro�
	b. Primary Sensor:  The acoustic transducer shall contain a polarized Zirconium crystal with acoustic impedance matching face and transformer.
	1) The range of the transducer shall be 1 to 25 feet.
	2) Transducer housing shall be Kynar-Flex.
	3) Process connection shall be 1” NPT.
	4) Operating temperature shall be -40o to 203º F.


	3. Transmitter
	a. Enclosure shall be NEMA 4X polycarbonate.
	b. Power supply shall be 100/115/200/230 VAC +/- 15% @ 50/60 Hz.
	c. Power consumption shall be 15 VA.
	d. Operating temperature shall be -5 to 122º F.  Internally mounted heater and thermostat assemblies shall be enclosed at temperatures below -5 ºF.
	e. Outputs
	1) 4-20ma/20-4ma/0-20ma/20-0ma into 600 ohms.
	2) 5 form C, SPDT multi-purpose relays rated at 5A /220 VAC non-inductive.

	f. Control and Programming
	1) All parameter and commands shall be entered via a removable infrared keypad from outside the enclosure without opening the enclosure.

	g. Transmitter shall process all echoes from stored memory that is continually updated after echo enhancement.
	h. The echoes shall be processed comparing returns for largest echo and first echo returned. The patented Sonic Intelligence shall compare the various returns and select the echo with the greatest confidence factor.
	i. The transducer shall be permanently mounted at the measuring site and shall be installed in accordance with the manufacturer’s recommendations.
	j. There shall be no internal potentiometers or switches used in programming or adjusting the transmitter.
	k. The power to operate the transducers shall come solely from the transmitter over the signal interconnection cable.
	l. The following functions shall be provided:
	1) The controller shall provide an isolated 4-20ma or 0-20ma (or reversed) signal proportional to space, material, volume, flow or differential into a maximum of 750 ohms.
	2) The controller shall be capable of reading the differential, head or level as outlined in the instrumentation schedule.
	3) The transducer shall transmit and receive an acoustic signal to accurately measure material flow and level.
	4) The output shall be proportional to level, flow rate or volume from 0 to 100 % with a resolution of 0.1%.
	5) Operational range shall be adjustable by entering new data via infrared keypad.
	6) The controller shall be capable of zero to full scale simulation to assure proper operation with regards to flow charts or pump control parameters.
	7) The 5 alarm relays shall be programmable for level, rate of change of level, differential level, time sampling, volume sampling, pump control, loss of echo or temperature.
	8) The pump control function for the relays shall be programmable for up to 5 pumps and shall be able to lead/lag all five if required, and shall have option of periodic run-on. The controller shall be capable of logging individual run time for up to five �
	9) The controller shall have an EEPROM memory and shall not require a battery to ensure protection of stored data.


	4. Transducer Performance
	a. Range shall be 1 to 50 feet (EchoMax Transducer Model XPS-15).
	b. Accuracy shall be +/- 0.25% of range or 2 mm, whichever is greater.
	c. Resolution shall be 0.1% of range.
	d. Maximum separation between transmitter and transducer shall be 1200 feet.
	e. CSA approved for Class I Groups A, B, C & D Class II Groups E, F, & G.
	f. Shall accept submersible shield.

	5. Indication
	a. Display shall be a 4 digit LCD with .7” high characters.
	b. Individual alarm status light.

	6. Calibration
	a. Calibration of the multi-purpose level controller shall be accomplished by the entry of all operating data through the removable keypad via infrared link. No additional equipment shall be required.
	b. Internal self-diagnostics shall be available to assist in maintenance of the multi-purpose level controller.

	7. Follow manufacturer’s recommendation for the minimum separation between the transducer face and the maximum expected material level.
	8. Mount the transducer to ensure a clear path to the material surface.
	9. Additional cable for the transducer shall be RG62U coax.
	10. Wiring between the transmitter and the transducer shall be routed through grounded metal conduit.


	2.2 INTRUSION SWITCH (ZS)
	A. Manufacturers
	1. GE Guardswitch Model 193-4Z-06K.
	2. Amseco BMC-33B.
	3. Approved equivalent.

	B. Each security door switch shall have a wide gap magnetic sensor with SPDT contacts mounted in a rugged steel housing with a two-foot stainless steel armored cable for wiring to a junction box.  Switch shall be provided with both open and close type loop�
	1. Response Time:  1 msec; 10 msec (150VAC).
	2. Operating Temperature Range:  -40  C to 80  C.
	3. Nominal Sense Range:  0.5” (1.3 cm).
	4. Nominal Break Range:  1.8” (4.6 cm).
	5. Nominal Lead Length:  6’ (1.8 m).


	2.3 SUBMERSIBLE LEVEL TRANSMITTER (LT)
	A. Manufacturers
	1. KPSI 320 (Well).
	2. No Equal.

	B. Furnish materials in accordance with process requirements.
	C. Level instruments shall be provided as shown on the instrument schedule.  Length of cable shall be as shown on site plans and field verified by the Contractor.
	D. Transmitter shall be configured by the system supplier.
	E. Transmitter shall have an accuracy of +/- 0.05% FS total error band.
	F. Output:  Transmitter shall be 4-20 mA output.
	G. Transmitter shall be 24VDC powered.
	H. Provide terminal enclosure and Vented Hytrel cable from the same manufacturer.
	I. Provide portable field calibrator from the same manufacturer.

	2.4 Turbidity Analyzer and controller (AE/AIT)
	A. Manufacturers
	1. Hach 1720E analyzer (Filter Vessel).
	2. Hach Surface Scatter 7 analyzer (BW Tank).
	3. Hach SC 200 Controller (Filter Vessels and BW Tank).
	4. No equal.

	B. Product Description
	1. The turbidimeter shall be a microprocessor-based, continuous reading, on-line nephelometric instrument.
	2. The turbidity monitoring system shall include one or two turbidimeter(s) and one interface unit.
	3. The turbidimeter shall measure turbidity in the range of 0.001-100 NTU.
	4. Accuracy shall be ±2% of reading or ±0.015 NTU (whichever is greater) from 0 to 40 NTU; ±5% of reading from 40 to 100 NTU.
	5. Displayed resolution shall be 0.0001 NTU from 0 to 9.999 NTU and 0.001 NTU from 10.000 to 9.999 NTU.
	6. Repeatability shall be better than ±1.0% of reading or ±0.002 NTU (whichever is greater).
	7. The turbidimeter shall meet all design and performance criteria specified by USEPA method 180.1.
	8. Light shall be directed through the surface of the sample and the detector shall be immersed in the sample, eliminating glass windows and flow cells.
	9. Optical components shall be mounted in a sealed head assembly that can be removed for calibration/ service without disturbing sample flow.
	10. The turbidimeter body shall be constructed of corrosion-resistant polystyrene.
	11. An internal bubble removal system shall be included to vent entrained air from the sample stream.
	12. Calibration of the turbidimeter shall be either formazin-based (20 or 1 NTU) or instrument comparison-based calibration method.
	13. User selectable signal averaging, bubble removal, alarm and recorder output hold, and self-test diagnostics shall be provided.
	14. Connections between the turbidimeter(s) and the controller shall be “plug and play.”
	15. The DC power supply shall be housed in the interface unit
	16. The DC power supply shall automatically accept input in the range of 100 to 230 VAC, 50/60 Hz.
	17. All system components shall be ETL listed to UL 61010A-1, certified to CSA C22.2 No. 1010.1, and CE certified by manufacturer to EN 61010-1.
	18. All system components shall be CE certified by the manufacturer to EN 61326 (industrial levels) for immunity and emissions, Class A.
	19. All system components shall meet FCC Part 15 for North America and Canadian Interference-Causing Equipment Regulation ICES-003, and CISPR 11 Class A levels for rest of the world.


	2.5 PRESSURE INDICATING TRANSMITTER
	A. Manufacturers:
	1. Rosemount Model 3051C G,
	2. Foxboro,
	3. Approved equal.

	B. Furnish materials in accordance with process requirements.  Instruments shall be suitable for potable water applications.
	C. Pressure instruments shall be provided as shown on the instrument schedule.
	D. Transmitter shall be configured by the system supplier.
	E. LCD Digital Display:
	1. Pressure in inches or Pascal.
	2. State of pressure mode.
	3. High pressure alarm.
	4. Low pressure alarm.
	5. General failure.

	F. Output: Transmitter shall be capable of 4-20 mA output loop without disruption, using the HART Communications Protocol.
	G. Calibration valve assembly.

	2.6 PHOTOELECTRIC BEAM security SENSOR (PB)
	A. Manufacturers
	1. Takex.
	2. Approved equivalent.

	B. Product Description
	1. Multiple near-infrared beam generator and sensor pair designed for use in outdoor environments with the following features:
	a. Capable of 600-ft range.
	b. Independently selectable frequencies to avoid cross-talk with nearby infrared beam systems.
	c. Mechanism for determining optimal beam alignment such as audible signal or LED indication.
	d. Automatic Gain Control for use in inclement weather, snow, fog, heavy rain or frost.
	e. 24VDC, 1A rated alarm contacts.



	2.7 EXAMINATION
	A. Install engraved plastic nameplates in accordance with Section 16010.
	B. Verify instrument tubing is clear of water, oil or other contaminants.
	C. Verify location of thermostats and other exposed control sensors with Contract Drawings before installation.

	2.8 INSTALLATION
	A. Install conduit and electrical wiring in accordance with Section 16130.
	B. All manufacturer’s instructions are to be followed.
	C. Supply and install all components necessary, at no additional cost to owner, to provide a complete and operational system.
	D. Calibrate all components necessary, at no additional cost to owner, to provide an operational system.

	2.9 FIELD QUALITY CONTROL
	A. Section 16010 – General Electrical.
	B. After completion of installation, test and adjust control equipment. Submit data showing set points and final adjustments of controls.
	C. Check calibration of instruments. Recalibrate instruments out of calibration. Replace defective instruments.
	D. Perform operational testing on control systems to verify proper operation and field wiring connections.
	E. Equipment Acceptance
	1. Adjust, repair, modify or replace system components that fail to perform as specified and rerun tests. Make final adjustments to equipment under direction of manufacturer's representative.
	2. Document adjustments, repairs and replacements in manufacturer’s field services certification.


	2.10 DEMONSTRATION AND TRAINING
	A. Provide training as specified in Section 01675 – Training.
	B. Demonstrate complete operation of instruments prior to Date of Substantial Completion.
	C. Demonstrate complete and operating system to Owner.


	APPENDIX A
	INSTRUMENT INDEX
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	PART 1 GENERAL
	1.1 SCOPE
	1.2 QUALITY ASSURANCE
	1.3 SUBMITTALS

	PART 2 PRODUCTS
	2.1 FLOW SWITCHES
	A. Flow switches for pump discharge monitoring shall be thermal dispersion type, made of stainless steel, and shall give a no-flow signal when the flow drops below the set actuating flow rate.  The flow switch enclosure shall meet NEMA 4 Standards.  The sw
	B. Eyewash and shower flow switches shall be stainless steel, installed in the potable waterline, and shall indicate eyewash or shower operation.
	C. Flow switches for pump seal water lines shall actuate at 0.04 gpm to provide an indication of seal water flow to the pump.  The lower housing of the switch body shall be brass, and shall be leakproof.  The snap switch shall be magnetically actuated.  Th


	PART 3 EXECUTION
	3.1 INSTALLATION
	3.2 GUARANTEE
	3.3 ACCEPTANCE


	17137 Magentic Flow Meters_rebid
	PART 1 GENERAL
	1.1 SCOPE OF WORK
	A. This Section covers the magnetic flow meters to be provided where indicated on the Drawings.  The flow meters shall consist of two parts with manufacturer supplied interconnecting wiring, the field installed flow element and the flow indicating transmit
	B. Related Work specified elsewhere includes, but is not limited to Section 16010, General Electrical Requirements.  Also, refer to requirements of Contract Documents for testing, adjusting, and balancing of systems.

	1.2 QUALITY ASSURANCE
	1.3 SUBMITTALS
	A. Where applicable, provide complete manufacturer's part number, identifying scaling, operating range, housing and wetted parts materials, NEMA rating, product options, consumable materials, and other pertinent information.
	B. Prior to Final Acceptance of the Work, the CONTRACTOR shall provide Operations and Maintenance Manuals, in accordance with the Contract Documents.


	PART 2 PRODUCTS
	2.1 MAGNETIC FLOW METERS
	A. Acceptable Manufacturers:
	1. Sparling Tigermag

	B. Materials:
	1. All mounting hardware shall be 316 stainless steel, the instrument enclosure shall be rated NEMA 4X, the flow sensor liner shall be polyurethane lined, and the electrode material shall be 316 stainless steel.

	C. Design and Fabrication:
	1. Utilize characterized field principle of electromagnetic induction to produce signal directly proportional to flow rate.
	2. Provide flanged end connections, per ANSI B16, rated for piping system operating and test conditions.
	3. Operating Pressure:  100 psi.
	4. Operating Temperature:  122  F.
	5. Grounding Requirements:
	a. Non-metallic or Lined Pipe:
	1) Inlet and outlet grounding rings of same material as electrode.

	b. Conductive Piping:
	1) Conductive path between the meter and the piping flanges.


	6. Provide cable between magnetic flow meter and transmitter.
	7. Pulsed DC magnetic field excitation.
	8. Automatic zero.
	9. Adjustable low flow cutoff.
	10. 16-character alphanumeric display shall indicate user-defined flow units and total flow.  All menu advice and commands shall be viewed on this display.
	11. Minimum signal lock (empty tube zero) to prevent false measurement when tube is empty.
	12. Accuracy:
	a. ± 0.5%of rate above 1 fps.
	b. ± 0.01 fps below 1.0 fps.
	c. 4 mA to 20 mA DC isolated output into maximum 800 ohms.
	d. Scaled frequency output, 24 VDC.
	e. Power supply:  117 V ± 10%, 60 Hz.
	f. Meter operable as specified in liquids with 5.0 micro-ohm/cm or more conductivity.

	13. Electrodes shall be self-cleaning.



	PART 3 EXECUTION
	3.1 INSTALLATION
	A. Equipment and materials specified in this Section shall be installed and connected as specified, and as shown on the Drawings.  The CONTRACTOR shall coordinate the installation with the other trades, to insure proper installation of the flow element, tr�
	B. The CONTRACTOR shall calibrate the instruments to the proper ranges, as required by the OWNER and the ENGINEER.  Where analog signals are connected to local, or remote monitoring equipment, the CONTRACTOR shall verify that the calibrated ranges and scal�

	3.2 ACCEPTANCE
	3.3 SPARE PARTS
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	PART 1 GENERAL
	1.1 DESCRIPTION
	1.2 RELATED WORK SPECIFIED ELSEWHERE
	A. Section 11405 Filtration Vessels and Filtration Media (motorized actuators)

	1.3 QUALITY ASSURANCE
	1.4 SUBMITTALS
	A. Submit shop drawings in accordance with Section 01300.
	B. Materials list and catalog data sheets naming each product to be used identified by manufacturer and type number.
	C. Valve Shop Drawings/Submittal Requirements:  Shop drawings shall contain the following information:
	1. Valve name, size, Cv factor, and pressure rating
	2. Complete information on valve actuator (if supplied), including size, Manufacturer, model number, limit switches, and mounting.
	3. Assembly drawings showing part nomenclature, materials, dimensions, weights, and relationships of valve handles, handwheels, position indicators, limit switches, integral control systems, needle valves, and control systems.
	4. Valve Owner's Manual:  The Owner's Manual shall contain the required information for each valve.
	5. Valve Spare Parts List:  A Spare Parts List shall contain the required information for each valve assembly, where indicated.



	PART 2 MATERIALS
	2.1 VALVES - GENERAL
	A. All valve construction, materials, and pressure ratings shall be selected to suit the system in which installed.  Pressure rating and manufacturer's name shall be cast on each valve body.  Valves shall be supplied fully packed with Teflon impregnated pa�
	B. Stems of all bronze valves shall be silicon bronze or similar alloy to prevent de-zincification.  Alloy shall have minimum tensile strength of 60,000 psi, minimum yield point of 24,000 psi per ASTM B584.
	C. Valves shall be furnished full line size unless specifically called out to be of reduced size.  Flanges for valves may be raised or plain face.  Flanges for valves for water working pressures of 175 psi or less shall be faced and drilled to 150 lb. stan�
	D. Valves installed immediately adjacent to flanged equipment and flanged specialties shall be flanged, regardless of size.
	E. Valves in welded piping shall be flanged, regardless of size.
	F. Where valves are designed to have power operators, the operator shall be installed and tested at the factory prior to shipment to the job site.

	2.2 GATE VALVES (GTV)
	A. 2½-inches and smaller: Mueller; Clow; Stockham B122, or equal with wedge disc, rising stem and screwed ends, rated for 200 psi working pressure.
	B. 3-inches and larger: non-rising stem, resilient wedge flanged valves with handwheels and shall conform to the requirements of AWWA C500 CLASS C.
	C. Buried gate valves 2-inches and larger: non-rising stem, resilient seat valves with 2-inch square operating nut. Valves shall have mechanical joint, hub or flanged ends as required by the nature of the installation and shall conform to the requirements �

	2.3 DEEP WELL PUMP CONTROL VALVE
	A. The pump control valve shall be manufactured by Cla-Val as described, no substitutions in order to maintain compatibility with Owner’s existing equipment.  The valve shall be a 150 pound class model 61-02.
	1. Globe style.
	2. Body:  ASTM A536 ductile iron.
	3. Pressure class:  150.
	4. Flanged ends drilled to ASME B16.5 dimensions.

	B. Options and accessories:
	1. Stainless steel trim
	2. Equip with X105L2W limit switch to indicate both valve open and valve closed positions.
	3. Solenoid voltage:  120 VAC.


	2.4 PLUG VALVES (PV)
	A. General:  Plug valves shall be of the non-lubricated, eccentric-type, rated for 175 psi working pressure for valves 12-inches and smaller and 150 psi for valves 14-inches through 20-inches.
	B. Connections:  Screwed, flanged, grooved, or mechanical joint as shown on the drawings or required for the installation.  Flanges shall comply with the drilling and thickness requirements of ANSI B16.1, Class 125.
	C. Materials:
	1. Body:  Cast iron, ASTM A-126, Class B.
	2. Seat:  Welded, 90% nickel.
	3. Bearings:  Stainless steel, lubricated or Teflon impregnated, nonmetallic backed.  Upper and lower bearings shall be protected from entrance of grit or other foreign matter by Delrin, nylon, or RTFE seals.
	4. Plug:  Cast iron, ASTM A-126, Class B or ASTM A-536 Grade 65-45-12.
	5. Plug Coating:  Neoprene, Buna-N, or EPDM.

	D. Operators:
	1. Unless otherwise shown or required, operators on exposed valves shall have open and closed position stops, position indicator, type as follows:
	a. 3-INCHES AND SMALLER:  fixed lever
	b. 4-INCHES:  lever on 2-inch square operating nut
	c. 6-INCHES AND LARGER:  enclosed worm gear with handwheel.  Maximum 80 lb. rim pull to actuate the valve at its full bi-directional operating pressure.
	d. Chainwheel actuators shall be provided where shown on drawings.

	2. Unless otherwise shown or required, all buried valves shall have gear operators with 2-inch square nut inputs and shall be sealed against water intrusion.  Exposed nuts and bolts on buried actuators shall be stainless steel.  Buried valves shall have pl�

	E. Plug valves shall be Keystone Ballcentric; DeZurik Fig. 118, M & H Style 820, Victaulic Series 365, or equal.

	2.5 BUTTERFLY VALVES (BFV) (Through 30”)
	A. Manufacturers: One of the following or equal:
	1. DeZurik.
	2. Henry Pratt Company.

	B. Valve Design:
	Butterfly valves shall conform with the following table:
	1. Valve Ends: Compatible with piping system.

	C. Shaft and Bearings
	1. Type 304 or 316 stainless steel.

	D. Thrust Bearings: Self-lubricating, sleeve type. Bearings: Reinforced Teflon lined with fiberglass backing, or polytetrafluoroethylene (PTFE) with phenolic or stainless steel backing.  Bearing shall be designed for the rated pressure of the valve.
	E. Disc Pins: Secure valve disc to shaft by means of solid, smooth sided, Type 316 stainless steel or monel, taper or dowel pin. Extend pins through shaft and mechanically secure in place.  Disc pins shall be designed for the rated pressure of the valve.
	F. Seats
	1. Seats are to be drip tight and designed for the rated pressure of the valve.
	2. For valves less than 24 inches nominal size, bond or vulcanize the seats into the valve body.
	3. For valves 24 inches nominal size and larger, mechanically retain seats in the valve body.
	a. Achieve retaining effect by an epoxy injection method that expands the seat into the body, or by segmented clamping tee lock ring with adjusting screws.
	b. Provide means to prevent nuts and screws used to retain rubber seats from loosening due to vibration or cavitation.
	c. Seat retainers are to be type 316 stainless steel.

	4. Resilient seat are to be capable of withstanding 75 lbs of pull when tested in accordance with ASTM D429, Method B.
	5. Seats retained by a snap ring or other similar device are unacceptable.
	6. Seats that will be exposed to liquid shall be of EPDM or Viton material.

	G. Valve Packing
	1. Valves 4 inches to 48 inches in nominal size shall have self-adjusting, V-type packing or chevron type packing.

	H. Butterfly Valve Operators
	1. Manual operators
	a.  shall be totally enclosed gear type with a suitable indicator arrow to give valve position at any point from full open to fully closed.
	b. Manual Operators for Valves less than 6-inch diameter:
	c. Hand lever type with a locking device so that the valve can be locked in any position with a wing nut.
	d. Locking Device: Rigid, allowing no vibration or chattering of the valve.
	e. Hand Lever: 12-inches long with a hand grip.
	f. Provide underground valves 6-inches in nominal size and larger with a totally enclosed worm gear operator mounted on the valve.  Operator shall be suitable for buried service.
	g. Provide an AWWA 2-inch square operating nut with ground level position indication.
	h. Valve Shaft: Extend from the valve to the operator.
	i. Geared Operator: Gasketed for water-tightness.
	j. Provide limit switches for manual valves where shown on drawings.
	k. Manual Operators on above ground Butterfly Valves Larger than 6-inches in Nominal Size: Worm geared.

	2. Electric Operators (Actuators)
	a. General:  The electric motor actuator shall include, but not be limited to, the motor, space heater, gearing, solid state non-contacting position encoder, solid state direct acting torque/thrust sensor, declutch lever, and hand wheel as a self-contained�
	b. Where DC powered actuators are specified to provide fail-safe control of valves or gates, the actuator supplier will supply the DC failsafe power package, charger and controls to perform the failsafe function. The actuator and DC control system must com�
	c. Electric valve actuators for ball valves 3-inches and smaller shall use 120 Volt, single-phase power with electronic position and torque sensing.  However, all other actuator requirements must be met.
	d. The valve actuator motor and all electrical enclosures shall be NEMA 6P/IP68, rated for submersion to 21 feet for a minimum of 72 hours.
	e. The actuator shall be sized to open and close valve or raise and lower sluice and slide gates no faster than 12 inches per minute.
	f. Motor:  Electric motors shall be specifically designed for valve and gate actuator service, and shall be totally enclosed, non-ventilated with high starting torque.  As a minimum, the electric motor enclosure shall meet NEMA 6P/IP68 construction.  Motor�
	g. Power Gearing:  The actuator shall use single reduction gearing as required for the application.  The primary gear must be a self-locking worm.  All gearing shall be hardened alloy steel except for the worm wheel which shall be bronze.  All gear shafts �
	h. Lubrication:  All gearing and bearings shall be oil. Lubricated grease is not acceptable.  Seals shall be provided at all exit points of the gear case to prevent leakage of lubricant.  Critical areas subject to high wear shall be double sealed.  Gear ca�
	i. Stem Nut:  The valve actuator shall have a removable stem nut (or drive bushing) of high tensile bronze manganese or other material compatible with the valve stem material.
	j. Handwheel:  The actuator shall be equipped with a handwheel for manual operation, so connected that operation by motor shall not cause the handwheel to rotate, and operation by handwheel shall not cause the motor to rotate.  The handwheel clutch design �
	k. Switches
	1) Position sensing shall be accomplished via a non-contacting solid-state device such as a Hall Effect or Optical Encoder.  The encoder shall be programmable from outside the actuator enclosure, and shall incorporate user programmable switch contacts rate�
	2) Torque Switches:  Each actuator shall be equipped with a device to constantly monitor the torque output in both directions of travel.  The torque sensor shall allow programming of independent set points for opening and closing directions of travel.  The�
	3) Electrical Controls Enclosure (Switch Compartment):  All controls shall be housed in a separately sealed enclosure so that moisture entering the terminal compartment cannot affect the controls.  All actuator control inputs shall be opto-isolated to allo�

	l. Electrical Controls:  All electrical controls shall be supplied integral in the valve actuator switch compartment and shall be pre-mounted and shop-wired to a separately sealed terminal compartment so integral controls are not exposed to the ambient env�
	m. Controls shall include but are not be limited to:
	1) Reversing Contactor:  The control voltage shall be 120 Volts, single-phase, 60 HZ.  Seal-in latching contacts shall be supplied for use in push button circuits.  When specified, additional auxiliary contacts (1 N.O. and 1 N.C.) shall be supplied.  Start�
	2) Control Power Transformer:  Transformer shall be designed to transform 480 Volts, three-phase, 60 HZ power to 120 Volts, single-phase.  The transformer shall be complete with a grounded and fused secondary.
	3) Push Buttons:  Each actuator shall be supplied complete with open-stop-close push buttons.
	4) Indication:  Each actuator shall be furnished complete with open-close indication of gate position.
	5) Electrical Cable Connections:  A multi-pin, watertight electrical cable receptacle shall be provided with all actuators.  It shall wire to the power supply with an extension cord/receptacle with connections on both ends with receptacle at power sup...
	6) Actuator will be equipped with an on board data logger capable of storing date and time stamped operational events as well as torque profiles. Data shall be accessible by non-intrusive means and downloadable to a PC, PDA or manufacturer supplied hand he�
	7) Actuator manufacturer will supply both hardware and software with the actuator, and will also provide suitable training for the Owner’s operators.

	n. Operation
	1) Open-Close Service
	a) Operators shall operate automatically by remote signal specified and as indicated on the Contract Drawings.

	2) Modulating Service
	a) Actuator Controller shall be microprocessor based using proportional-derivative algorithm to calculate actuator response.
	b) Microprocessor based controller shall control integrally mounted solids state reversing starter.
	c) The motor operator shall be rated for 1200 starts per hour under modulating service conditions.
	d) Actuator shall be fitted with zero backlash internal gearing.
	e) Control resolution shall be no less than 1% accuracy.
	f) Actuator shall be equipped with Dynamic Braking Function to eliminate position overshoot.

	3) Controller System:  Shall be rated for continuous duty.

	o. Manufacturer
	1) Auma; Rotork, Value Valve;
	2) Approved equal.

	p. Spare Parts
	1) Supply one lot of recommended spares for each actuator.
	2) Minimum spares shall include:
	a) One (1) fuse for each type;
	b) One (1) spare stem nut for every five (5) gate operators;
	c) One (1) spare actuator with DeviceNet interface for every ten (10) same size – minimum of one (1) of each type;
	d) One (1) sector gear each type/size; and
	e) One (1) worm and characteristic motor supplied.




	I. Fabrication
	1. Shop coat interior and exterior ferrous metal surfaces of valves and accessories, except as follows:
	a. Finished surfaces.
	b. Bearing surfaces.
	c. Stainless steel components.

	2. Surface Coatings:  All internal and/or external surfaces shall be covered with a polyamide cured epoxy coating applied over a sand blasted “new white metal surface” per SSPC-SP10 to a minimum of 16 mils in compliance with AWWA C550.  Exposed valves abov�
	3. Dielectric tape wrap or poly wrap all stainless steel valves in accordance with pipeline specifications.
	4. Coating Materials: Factory coatings per AWWA C550, field coatings per 09900.


	2.6 VALVE BOX AND RISER
	2.7 CHECK VALVES (CV), (PCV), AND (SCV)
	A. Swing Check Valves (CV) - 2½-inch and smaller: bronze, screwed cap, bronze disc, Y-pattern, 200 psi working pressure, screwed ends.  Crane Co. No. 37;  Stockham B-319, or equal.
	B. Swing Check Valves (CV) - 3-inch and larger: cast iron body, bronze faced disc, stainless steel hinge pin, outside lever and weight, 150-175 psi water working pressure, flanged or grooved ends.  Valves shall have outside lever on side of valve to suit i�
	C. Plastic Check Valves (PCV) - Ball check, PVC Type 1, Grade 1, Viton seals, 150 psi at 73 F water, flanged, socket, or threaded ends.  Chemtrol BC series;  Hills-McCanna "McCannaplast", or equal.

	2.8 SILENT CHECK VALVES
	2.9 FLEXIBLE CHECK VALVES (FCV), (FSCV)
	A. Flexible Check Valve:
	1. All rubber, flow operated with integral elastomer flange. Inlet port area 100% of mating pipe port size.  Port area shall contour down to a duckbill which shall allow passage of flow in one direction while preventing reverse flow.  The flexible duckbill�
	2. Red Valve Co. series 35 (similar to "Tide-Flex"), or equal.

	B. Flexible Swing Check Valve:
	1. The check valve shall be of the flexible type, full body flanged type, with a domed access cover and only one moving part, the valve disc.
	2. The valve body shall have full flow equal to nominal pipe diameter at any point, through the valve.  The seating surface shall be on a 45 degree angle to minimize disc travel.  The top access port shall be full size, allowing removal of the disc without�
	3. The disc shall be of one-piece construction; precision molded with an integral O-ring type-sealing surface and contain steel and nylon reinforcements in both the arm and central disc areas.  The flex portion of the disc shall be warranted for twenty-fiv�
	4. The valve body and cover shall be ASTM A126, Class B cast iron.  The disc shall be Buna-N (NBR), ASTM D2000-BG.
	5. The interior of the valve shall be coated with a rubber coating suitable for abrasive applications.  The exterior shall be coated with a universal primer.
	6. The valve shall be cycle tested 1,000,000 times with no signs of wear or distortion to the valve disc or seat and shall remain drop tight at both high and low pressures.  The tests results shall be independently certified.
	7. The valve shall be series 500 as manufactured by Val-Matic Valve and Manufacturing Corporation, APCO, or approved equal.


	2.10 BALL VALVES (PBV) AND (BV)
	A. Plastic Ball Valves (PBV) - sizes 3-inch and small
	B. r: double union design, PVC Type 1, Grade 1, Teflon seats and Viton or EPDM "O" rings, full ports, 150 psi at 73o F water, flanged, socket, or threaded ends.  Chemtrol TU series, Hills-McCanna "McCannaplast", or equal.
	C. Bronze Ball Valves (BV) - sizes 2-inch and smaller: shall have full ports and screwed ends. Bronze body.  TFE seats and seals.  Type 316 stainless steel trim. Jamesbury; Hills-McCanna "McCannaflo", or equal.
	D. Three-Way Bronze Diversion Ball Valves (BV) – size 2-inch and smaller:  shall have bronze body, chrome plated ball, reinforced TFE seats and seals with blow-out proof stem design.  Apollo series 70-600; Watts B-6780-MI, or equal.
	E. Stainless steel Ball Valves (BV) 2” or Larger:
	1. Ball: Full port, single piece, solid. Solid 316, or 17-4 PH stainless steel conforming to requirements of ASTM A 351 Grade CF8M, or ASTM A 351 Grade CB7CU.
	2. Stem: Blow-out proof (when assembled) using T-shaped configuration for positive retention. 304, 316, or 17-4 PH stainless steel.
	3. Body: Three-piece, vertically split, end entry. Cast 316 stainless steel conforming to requirements of ASTM A 351 Grade CF8M.
	4. Seat: Cartridge design consisting of a seat ring with reinforced teflon or PEEK seat insert, and body seal. Spring loaded seats to assure ball/seat contact at low pressure.
	5. Stem Seat: Thrust washer packing ring, two-rings for tight seal.
	6. Jamesbury; Hills-McCanna “McCannaflo”, Worcester, or equal.


	2.11 DIAPHRAGM VALVES
	A. Saunder's weir type valve.
	B. PVC body, solid Teflon diaphragm, and Viton O-rings.
	C. True-union, socket connections, visible position indication.
	D. Spears Model 2739, or equal.

	2.12 SOLENOID VALVES (SOL V)
	A. ¾-inches and smaller.
	B. Forged brass body, Buna "N" seals and disc or diaphragm.
	C. Orifice diameter equal to or greater than pipe size.
	D. Epoxy resin encapsulated, waterproof, high temperature coil, 120 volt, single phase, 60 cycle, explosion-proof enclosure, normally-closed design, continuous duty rated.
	E. Jackes-Evans Mfg. Co. Series J; Asco No. 8211, or equal.

	2.13 REDUCED PRESSURE BACKFLOW PREVENTER  (RP)
	A. Reduced pressure principle.
	B. Bronze body construction.
	C. Corrosion-resistant internal components.
	D. In-line serviceability.
	E. Certified under the following Standards:
	1. ASSE No. 1013
	2. AWWA C506
	3. IAPMO Listed
	4. USC FCCC & HR

	F. Provide a valve setter and spools as shown on the drawings.
	G. Danfoss Flomatic DCVE, or approved equal.

	2.14 COMBINATION AIR AND VACUUM AND AIR RELEASE VALVES (CAV)
	2.15 GLOBE VALVES
	A. Design:  Valve rated for 200 psi at 150 degrees F.  Manual opening valve shall have a handwheel with outside screw and yoke assembly.
	B. Materials:  Body and bonnet shall be constructed of cast iron, conforming to ASTM A 126 class B.  Disc shall be bronze faced.
	C. Manufacturers:  Crane, or equal.

	2.16 NEEDLE VALVES (NV)
	A. ¾ -inch and Smaller:  Crane No. 88 or 89; Stockham B64, or equal.

	2.17 PLASTIC AIR RELEASE VALVE (ARV)
	A. Design:  PVC body with EPDM seals.   Maximum working pressure = 150 psig.
	B. Manufacturers:  FIP, or equal.

	2.18 PLASTIC AIR RELIEF VALVE (PRV)
	A. Design:  PVC body, pressure set point 5-150 psig angle pattern.
	B. Manufacturers:  Plast-O-Matic Series RVD, or equal.

	2.19 WATER PRESSURE REGULATING VALVES
	A. Water Pressure Regulating Valves, less than 4-inches:
	1. Manufacturers:
	a. Valves 2 inches and smaller: Watts, Number LF223; Masoneilan Number 227; Cla-Val Model 90-01 or equal.
	b. Valves 2 inches to 3 -1/2 Inches: Watts/Bailey, Number 30A; Fisher Controls Company, Type 616; Masoneilan Number 525 Cla-Val Model 90-01; or equal.

	2. Water Pressure Reducing Valves less than 4 inch size: Direct acting, spring loaded valves except where otherwise specified in the Specifications.
	3. Materials:
	a. Valves 2-inches or smaller: Bronze body , nylon reinforced diaphragm single seat, composition disc.
	b. Valves 2-inches to 3-1/2 inches: Double port with stainless steel V-ported or contoured plug, reinforced neoprene diaphragm, and stainless steel stem.


	B. Water Pressure Regulating Valves, 4-inches and larger:
	1. Manufacturers:  Watts Number 115; Cla-Val Model 90-01 series; or equal.
	2. Design:
	a. Pressure Regulating Valves 4 Inches and Larger: Hydraulically operated, diaphragm actuated, globe patterned valve.
	b. Valve: Rated for 125 pounds per square inch gauge.
	c. Pilot Line: Equipped with a strainer.
	d. Stainless Steel Trim
	e. Speed controls for opening and closing.

	3. Materials:
	a. Body and Cover: Cast-iron ASTM A 48 or ASTM A 126.
	b. Valve Trim: Bronze.
	c. Pilot Control: Cast bronze with Series 303 stainless series trim.
	d. Seals: Buna N



	2.20 TUBING VALVES
	A. Manufacturers:  One of the following or equal:
	1. Stockham, Figure S-127
	2. Jenkins, 1336
	3. Crane, 950 TF

	B. Valves:  1 piece bar stock ball valve.
	1. Materials:
	a. Body: Type 316 Stainless Steel
	b. Bull: Type 316 Stainless Steel
	c. Insert: Type 316 Stainless Steel
	d. Seat: Reinforced Teflon
	e. Stem Seal: Reinforced Teflon
	f. Stem: Type 316 Stainless Steel
	g. Jam Nut: Steel




	PART 3 EXECUTION
	3.1 LOCATION
	3.2 VALVES AND VALVE BOXES
	A. AWWA C600.  Inspect valve and appurtenances.  Check valve for direction of opening, freedom of operation, cleanliness and seating surfaces.  Replace defective materials.  Install valve on concrete slabs as detailed.  Wrap valve and valve joints with pol�
	B. Place and plumb valve riser pipe as indicated, clean all rocks and debris from around operating nut.  Set box frame to provide a minimum of 2-inches of travel between the box and the riser.
	C. Valve Extensions
	D. Plug Valve Orientation

	3.3 VALVE COATINGS
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	PART 1 GENERAL
	1.1 SCOPE
	A. This section covers the vertical multi-stage centrifugal booster pumps used to pump water from the existing holding tank to the new distribution tank and two decant pumps used to pump water from the existing backwash tank to treatment.  The pumps shall 
	B. The pump units shall be complete with a pump, electric motor, and all other appurtenances specified or required for proper operation.  All parts in direct contact with the water shall be made of stainless steel.
	C. Equipment furnished and installed under this section shall be fabricated, assembled, erected, and placed in proper operating condition in full conformity with drawings, specifications, engineering data, instructions, and recommendations of the equipment
	D. Pumps are required to have NSF 61, and when applicable, NSF 372 certification.


	PART 2 MATERIALS
	2.1 GENERAL REQUIREMENTS:
	A. Except as modified or supplemented herein, all vertical multi-stage centrifugal pumps shall conform to the applicable requirements of the Hydraulic Institute Standards.  Wetted portions of pumps shall be made entirely of type 304 stainless steel.

	2.2 POWER SUPPLY:
	A. Power supply to equipment will be 480 volts, 60 Hz, 3 phase, unless noted otherwise on the plans.

	2.3 ELECTRIC MOTOR
	A. The pump shall be furnished with a premium efficiency inverter-duty, fan-cooled, vertical motor rated 480 volts, 60 Hz, three phase as manufactured by General Electric or U.S. Motors, or equal.  The motor shall have a 1.15 service factor and Class F ins�

	2.4 PUMP END ASSEMBLY
	A. The pump shaft shall be of AISI Type 410 or 416 stainless steel, turned and ground.
	B. The inlet diffusers, impellers, and outer sleeve shall be made of stainless steel.  Non-wetted portions of the pump casing and motor shall be made of either stainless steel or cast or ductile iron.
	C. The pump shall be provided with a balanced mechanical seal which can be replaced without removing the motor from the pump.
	D. The seal housing chamber shall be designed to prevent the accumulation of air in critical areas near the mechanical sea.
	E. The pump shall be easily disassembled and not require any special tools or assembly or disassembly.

	2.5 PUMP SERVICE CONDITIONS
	A. The pump shall be suitable for pumping potable well water.

	2.6 PERFORMANCE AND DESIGN REQUIREMENTS
	A. The pumping unit shall be designed for the following operating conditions when operated at maximum speed, unless otherwise noted. For design and rating purposes, the water to be pumped shall be assumed, to have a temperature less than of 80 F.
	B. Performance of the pump shall be stable and free from damaging cavitation, vibration, and noise in the operating head range.
	C. Pumping Design Criteria for the two booster pumps is summarized as follows:
	D. Pumping Design Criteria for the two decant pumps is summarized as follows:

	2.7 PUMP AND MOTOR SUBMITTALS
	A. Pump Submittals
	1. Name of manufacturer
	2. Type and model
	3. Complete performance curves showing capacity versus head, NPSH required, pump efficiency, and BHP plotted to scales consistent with performance requirements.  Include variable speed curves for the range of 70% to 100% speed.
	4. Contractor / Manufacturer shall provide the owner with certified curves (factory,non-witnessed).
	5. Design rotational speed
	6. Number of stages
	7. Type of seal and materials
	8. Size of inlet and discharge outlet
	9. Weight

	B. Motor Submittals
	1. Name of manufacturer.
	2. Type and model.
	3. Type of bearing and lubrication.
	4. Rated size of motor, hp.
	5. Insulation rating.
	6. Duty – inverter or premium efficiency.
	7. Full load rotational speed.
	8. Net weight.
	9. Efficiency at full load and rated pump condition.
	10. Full load current.
	11. Locked rotor current.

	C. Complete Pumping Unit Submittals
	D. Maximum overall dimensions.
	E. Total weight.

	2.8 WORKMANSHIP
	A. Shop Painting
	B. Balance


	PART 3 INSTALLATION AND FIELD TESTING
	3.1 INSTALLATION
	3.2 FIELD TESTS
	A. After initial startup, a preliminary running-in period will be provided for the Contractor to make field tests and necessary adjustments.  The Owner will then operate the pump for a period of 30 consecutive calendar days.
	B. At the end of the specified period of operation, the pump will be accepted if, in the opinion of the Engineer, the pump has operated satisfactorily without excessive power input, vibration, wear, lubrication, or undue attention required for this operati�
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	PART 1 GENERAL
	1.1 DESCRIPTION
	1.2 RELATED WORK SPECIFIED ELSEWHERE
	A. Section 11405 Filtration Vessels and Filtration Media (motorized actuators)

	1.3 QUALITY ASSURANCE
	1.4 SUBMITTALS
	A. Submit shop drawings in accordance with Section 01300.
	B. Materials list and catalog data sheets naming each product to be used identified by manufacturer and type number.
	C. Valve Shop Drawings/Submittal Requirements:  Shop drawings shall contain the following information:
	1. Valve name, size, Cv factor, and pressure rating
	2. Complete information on valve actuator (if supplied), including size, Manufacturer, model number, limit switches, and mounting.
	3. Assembly drawings showing part nomenclature, materials, dimensions, weights, and relationships of valve handles, handwheels, position indicators, limit switches, integral control systems, needle valves, and control systems.
	4. Valve Owner's Manual:  The Owner's Manual shall contain the required information for each valve.
	5. Valve Spare Parts List:  A Spare Parts List shall contain the required information for each valve assembly, where indicated.



	PART 2 MATERIALS
	2.1 VALVES - GENERAL
	A. All valve construction, materials, and pressure ratings shall be selected to suit the system in which installed.  Pressure rating and manufacturer's name shall be cast on each valve body.  Valves shall be supplied fully packed with Teflon impregnated pa�
	B. Stems of all bronze valves shall be silicon bronze or similar alloy to prevent de-zincification.  Alloy shall have minimum tensile strength of 60,000 psi, minimum yield point of 24,000 psi per ASTM B584.
	C. Valves shall be furnished full line size unless specifically called out to be of reduced size.  Flanges for valves may be raised or plain face.  Flanges for valves for water working pressures of 175 psi or less shall be faced and drilled to 150 lb. stan�
	D. Valves installed immediately adjacent to flanged equipment and flanged specialties shall be flanged, regardless of size.
	E. Valves in welded piping shall be flanged, regardless of size.
	F. Where valves are designed to have power operators, the operator shall be installed and tested at the factory prior to shipment to the job site.

	2.2 GATE VALVES (GTV)
	A. 2½-inches and smaller: Mueller; Clow; Stockham B122, or equal with wedge disc, rising stem and screwed ends, rated for 200 psi working pressure.
	B. 3-inches and larger: non-rising stem, resilient wedge flanged valves with handwheels and shall conform to the requirements of AWWA C500 CLASS C.
	C. Buried gate valves 2-inches and larger: non-rising stem, resilient seat valves with 2-inch square operating nut. Valves shall have mechanical joint, hub or flanged ends as required by the nature of the installation and shall conform to the requirements �

	2.3 DEEP WELL PUMP CONTROL VALVE
	A. The pump control valve shall be manufactured by Cla-Val as described, no substitutions in order to maintain compatibility with Owner’s existing equipment.  The valve shall be a 150 pound class model 61-02.
	1. Globe style.
	2. Body:  ASTM A536 ductile iron.
	3. Pressure class:  150.
	4. Flanged ends drilled to ASME B16.5 dimensions.

	B. Options and accessories:
	1. Stainless steel trim
	2. Equip with X105L2W limit switch to indicate both valve open and valve closed positions.
	3. Solenoid voltage:  120 VAC.


	2.4 PLUG VALVES (PV)
	A. General:  Plug valves shall be of the non-lubricated, eccentric-type, rated for 175 psi working pressure for valves 12-inches and smaller and 150 psi for valves 14-inches through 20-inches.
	B. Connections:  Screwed, flanged, grooved, or mechanical joint as shown on the drawings or required for the installation.  Flanges shall comply with the drilling and thickness requirements of ANSI B16.1, Class 125.
	C. Materials:
	1. Body:  Cast iron, ASTM A-126, Class B.
	2. Seat:  Welded, 90% nickel.
	3. Bearings:  Stainless steel, lubricated or Teflon impregnated, nonmetallic backed.  Upper and lower bearings shall be protected from entrance of grit or other foreign matter by Delrin, nylon, or RTFE seals.
	4. Plug:  Cast iron, ASTM A-126, Class B or ASTM A-536 Grade 65-45-12.
	5. Plug Coating:  Neoprene, Buna-N, or EPDM.

	D. Operators:
	1. Unless otherwise shown or required, operators on exposed valves shall have open and closed position stops, position indicator, type as follows:
	a. 3-INCHES AND SMALLER:  fixed lever
	b. 4-INCHES:  lever on 2-inch square operating nut
	c. 6-INCHES AND LARGER:  enclosed worm gear with handwheel.  Maximum 80 lb. rim pull to actuate the valve at its full bi-directional operating pressure.
	d. Chainwheel actuators shall be provided where shown on drawings.

	2. Unless otherwise shown or required, all buried valves shall have gear operators with 2-inch square nut inputs and shall be sealed against water intrusion.  Exposed nuts and bolts on buried actuators shall be stainless steel.  Buried valves shall have pl�

	E. Plug valves shall be Keystone Ballcentric; DeZurik Fig. 118, M & H Style 820, Victaulic Series 365, or equal.

	2.5 BUTTERFLY VALVES (BFV) (Through 30”)
	A. Manufacturers: One of the following or equal:
	1. DeZurik.
	2. Henry Pratt Company.

	B. Valve Design:
	Butterfly valves shall conform with the following table:
	1. Valve Ends: Compatible with piping system.

	C. Shaft and Bearings
	1. Type 304 or 316 stainless steel.

	D. Thrust Bearings: Self-lubricating, sleeve type. Bearings: Reinforced Teflon lined with fiberglass backing, or polytetrafluoroethylene (PTFE) with phenolic or stainless steel backing.  Bearing shall be designed for the rated pressure of the valve.
	E. Disc Pins: Secure valve disc to shaft by means of solid, smooth sided, Type 316 stainless steel or monel, taper or dowel pin. Extend pins through shaft and mechanically secure in place.  Disc pins shall be designed for the rated pressure of the valve.
	F. Seats
	1. Seats are to be drip tight and designed for the rated pressure of the valve.
	2. For valves less than 24 inches nominal size, bond or vulcanize the seats into the valve body.
	3. For valves 24 inches nominal size and larger, mechanically retain seats in the valve body.
	a. Achieve retaining effect by an epoxy injection method that expands the seat into the body, or by segmented clamping tee lock ring with adjusting screws.
	b. Provide means to prevent nuts and screws used to retain rubber seats from loosening due to vibration or cavitation.
	c. Seat retainers are to be type 316 stainless steel.

	4. Resilient seat are to be capable of withstanding 75 lbs of pull when tested in accordance with ASTM D429, Method B.
	5. Seats retained by a snap ring or other similar device are unacceptable.
	6. Seats that will be exposed to liquid shall be of EPDM or Viton material.

	G. Valve Packing
	1. Valves 4 inches to 48 inches in nominal size shall have self-adjusting, V-type packing or chevron type packing.

	H. Butterfly Valve Operators
	1. Manual operators
	a.  shall be totally enclosed gear type with a suitable indicator arrow to give valve position at any point from full open to fully closed.
	b. Manual Operators for Valves less than 6-inch diameter:
	c. Hand lever type with a locking device so that the valve can be locked in any position with a wing nut.
	d. Locking Device: Rigid, allowing no vibration or chattering of the valve.
	e. Hand Lever: 12-inches long with a hand grip.
	f. Provide underground valves 6-inches in nominal size and larger with a totally enclosed worm gear operator mounted on the valve.  Operator shall be suitable for buried service.
	g. Provide an AWWA 2-inch square operating nut with ground level position indication.
	h. Valve Shaft: Extend from the valve to the operator.
	i. Geared Operator: Gasketed for water-tightness.
	j. Provide limit switches for manual valves where shown on drawings.
	k. Manual Operators on above ground Butterfly Valves Larger than 6-inches in Nominal Size: Worm geared.

	2. Electric Operators (Actuators)
	a. General:  The electric motor actuator shall include, but not be limited to, the motor, space heater, gearing, solid state non-contacting position encoder, solid state direct acting torque/thrust sensor, declutch lever, and hand wheel as a self-contained�
	b. Where DC powered actuators are specified to provide fail-safe control of valves or gates, the actuator supplier will supply the DC failsafe power package, charger and controls to perform the failsafe function. The actuator and DC control system must com�
	c. Electric valve actuators for ball valves 3-inches and smaller shall use 120 Volt, single-phase power with electronic position and torque sensing.  However, all other actuator requirements must be met.
	d. The valve actuator motor and all electrical enclosures shall be NEMA 6P/IP68, rated for submersion to 21 feet for a minimum of 72 hours.
	e. The actuator shall be sized to open and close valve or raise and lower sluice and slide gates no faster than 12 inches per minute.
	f. Motor:  Electric motors shall be specifically designed for valve and gate actuator service, and shall be totally enclosed, non-ventilated with high starting torque.  As a minimum, the electric motor enclosure shall meet NEMA 6P/IP68 construction.  Motor�
	g. Power Gearing:  The actuator shall use single reduction gearing as required for the application.  The primary gear must be a self-locking worm.  All gearing shall be hardened alloy steel except for the worm wheel which shall be bronze.  All gear shafts �
	h. Lubrication:  All gearing and bearings shall be oil. Lubricated grease is not acceptable.  Seals shall be provided at all exit points of the gear case to prevent leakage of lubricant.  Critical areas subject to high wear shall be double sealed.  Gear ca�
	i. Stem Nut:  The valve actuator shall have a removable stem nut (or drive bushing) of high tensile bronze manganese or other material compatible with the valve stem material.
	j. Handwheel:  The actuator shall be equipped with a handwheel for manual operation, so connected that operation by motor shall not cause the handwheel to rotate, and operation by handwheel shall not cause the motor to rotate.  The handwheel clutch design �
	k. Switches
	1) Position sensing shall be accomplished via a non-contacting solid-state device such as a Hall Effect or Optical Encoder.  The encoder shall be programmable from outside the actuator enclosure, and shall incorporate user programmable switch contacts rate�
	2) Torque Switches:  Each actuator shall be equipped with a device to constantly monitor the torque output in both directions of travel.  The torque sensor shall allow programming of independent set points for opening and closing directions of travel.  The�
	3) Electrical Controls Enclosure (Switch Compartment):  All controls shall be housed in a separately sealed enclosure so that moisture entering the terminal compartment cannot affect the controls.  All actuator control inputs shall be opto-isolated to allo�

	l. Electrical Controls:  All electrical controls shall be supplied integral in the valve actuator switch compartment and shall be pre-mounted and shop-wired to a separately sealed terminal compartment so integral controls are not exposed to the ambient env�
	m. Controls shall include but are not be limited to:
	1) Reversing Contactor:  The control voltage shall be 120 Volts, single-phase, 60 HZ.  Seal-in latching contacts shall be supplied for use in push button circuits.  When specified, additional auxiliary contacts (1 N.O. and 1 N.C.) shall be supplied.  Start�
	2) Control Power Transformer:  Transformer shall be designed to transform 480 Volts, three-phase, 60 HZ power to 120 Volts, single-phase.  The transformer shall be complete with a grounded and fused secondary.
	3) Push Buttons:  Each actuator shall be supplied complete with open-stop-close push buttons.
	4) Indication:  Each actuator shall be furnished complete with open-close indication of gate position.
	5) Electrical Cable Connections:  A multi-pin, watertight electrical cable receptacle shall be provided with all actuators.  It shall wire to the power supply with an extension cord/receptacle with connections on both ends with receptacle at power sup...
	6) Actuator will be equipped with an on board data logger capable of storing date and time stamped operational events as well as torque profiles. Data shall be accessible by non-intrusive means and downloadable to a PC, PDA or manufacturer supplied hand he�
	7) Actuator manufacturer will supply both hardware and software with the actuator, and will also provide suitable training for the Owner’s operators.

	n. Operation
	1) Open-Close Service
	a) Operators shall operate automatically by remote signal specified and as indicated on the Contract Drawings.

	2) Modulating Service
	a) Actuator Controller shall be microprocessor based using proportional-derivative algorithm to calculate actuator response.
	b) Microprocessor based controller shall control integrally mounted solids state reversing starter.
	c) The motor operator shall be rated for 1200 starts per hour under modulating service conditions.
	d) Actuator shall be fitted with zero backlash internal gearing.
	e) Control resolution shall be no less than 1% accuracy.
	f) Actuator shall be equipped with Dynamic Braking Function to eliminate position overshoot.

	3) Controller System:  Shall be rated for continuous duty.

	o. Manufacturer
	1) Auma; Rotork, Value Valve;
	2) Approved equal.

	p. Spare Parts
	1) Supply one lot of recommended spares for each actuator.
	2) Minimum spares shall include:
	a) One (1) fuse for each type;
	b) One (1) spare stem nut for every five (5) gate operators;
	c) One (1) spare actuator with DeviceNet interface for every ten (10) same size – minimum of one (1) of each type;
	d) One (1) sector gear each type/size; and
	e) One (1) worm and characteristic motor supplied.




	I. Fabrication
	1. Shop coat interior and exterior ferrous metal surfaces of valves and accessories, except as follows:
	a. Finished surfaces.
	b. Bearing surfaces.
	c. Stainless steel components.

	2. Surface Coatings:  All internal and/or external surfaces shall be covered with a polyamide cured epoxy coating applied over a sand blasted “new white metal surface” per SSPC-SP10 to a minimum of 16 mils in compliance with AWWA C550.  Exposed valves abov�
	3. Dielectric tape wrap or poly wrap all stainless steel valves in accordance with pipeline specifications.
	4. Coating Materials: Factory coatings per AWWA C550, field coatings per 09900.


	2.6 VALVE BOX AND RISER
	2.7 CHECK VALVES (CV), (PCV), AND (SCV)
	A. Swing Check Valves (CV) - 2½-inch and smaller: bronze, screwed cap, bronze disc, Y-pattern, 200 psi working pressure, screwed ends.  Crane Co. No. 37;  Stockham B-319, or equal.
	B. Swing Check Valves (CV) - 3-inch and larger: cast iron body, bronze faced disc, stainless steel hinge pin, outside lever and weight, 150-175 psi water working pressure, flanged or grooved ends.  Valves shall have outside lever on side of valve to suit i�
	C. Plastic Check Valves (PCV) - Ball check, PVC Type 1, Grade 1, Viton seals, 150 psi at 73 F water, flanged, socket, or threaded ends.  Chemtrol BC series;  Hills-McCanna "McCannaplast", or equal.

	2.8 SILENT CHECK VALVES
	2.9 FLEXIBLE CHECK VALVES (FCV), (FSCV)
	A. Flexible Check Valve:
	1. All rubber, flow operated with integral elastomer flange. Inlet port area 100% of mating pipe port size.  Port area shall contour down to a duckbill which shall allow passage of flow in one direction while preventing reverse flow.  The flexible duckbill�
	2. Red Valve Co. series 35 (similar to "Tide-Flex"), or equal.

	B. Flexible Swing Check Valve:
	1. The check valve shall be of the flexible type, full body flanged type, with a domed access cover and only one moving part, the valve disc.
	2. The valve body shall have full flow equal to nominal pipe diameter at any point, through the valve.  The seating surface shall be on a 45 degree angle to minimize disc travel.  The top access port shall be full size, allowing removal of the disc without�
	3. The disc shall be of one-piece construction; precision molded with an integral O-ring type-sealing surface and contain steel and nylon reinforcements in both the arm and central disc areas.  The flex portion of the disc shall be warranted for twenty-fiv�
	4. The valve body and cover shall be ASTM A126, Class B cast iron.  The disc shall be Buna-N (NBR), ASTM D2000-BG.
	5. The interior of the valve shall be coated with a rubber coating suitable for abrasive applications.  The exterior shall be coated with a universal primer.
	6. The valve shall be cycle tested 1,000,000 times with no signs of wear or distortion to the valve disc or seat and shall remain drop tight at both high and low pressures.  The tests results shall be independently certified.
	7. The valve shall be series 500 as manufactured by Val-Matic Valve and Manufacturing Corporation, APCO, or approved equal.


	2.10 BALL VALVES (PBV) AND (BV)
	A. Plastic Ball Valves (PBV) - sizes 3-inch and small
	B. r: double union design, PVC Type 1, Grade 1, Teflon seats and Viton or EPDM "O" rings, full ports, 150 psi at 73o F water, flanged, socket, or threaded ends.  Chemtrol TU series, Hills-McCanna "McCannaplast", or equal.
	C. Bronze Ball Valves (BV) - sizes 2-inch and smaller: shall have full ports and screwed ends. Bronze body.  TFE seats and seals.  Type 316 stainless steel trim. Jamesbury; Hills-McCanna "McCannaflo", or equal.
	D. Three-Way Bronze Diversion Ball Valves (BV) – size 2-inch and smaller:  shall have bronze body, chrome plated ball, reinforced TFE seats and seals with blow-out proof stem design.  Apollo series 70-600; Watts B-6780-MI, or equal.
	E. Stainless steel Ball Valves (BV) 2” or Larger:
	1. Ball: Full port, single piece, solid. Solid 316, or 17-4 PH stainless steel conforming to requirements of ASTM A 351 Grade CF8M, or ASTM A 351 Grade CB7CU.
	2. Stem: Blow-out proof (when assembled) using T-shaped configuration for positive retention. 304, 316, or 17-4 PH stainless steel.
	3. Body: Three-piece, vertically split, end entry. Cast 316 stainless steel conforming to requirements of ASTM A 351 Grade CF8M.
	4. Seat: Cartridge design consisting of a seat ring with reinforced teflon or PEEK seat insert, and body seal. Spring loaded seats to assure ball/seat contact at low pressure.
	5. Stem Seat: Thrust washer packing ring, two-rings for tight seal.
	6. Jamesbury; Hills-McCanna “McCannaflo”, Worcester, or equal.


	2.11 DIAPHRAGM VALVES
	A. Saunder's weir type valve.
	B. PVC body, solid Teflon diaphragm, and Viton O-rings.
	C. True-union, socket connections, visible position indication.
	D. Spears Model 2739, or equal.

	2.12 SOLENOID VALVES (SOL V)
	A. ¾-inches and smaller.
	B. Forged brass body, Buna "N" seals and disc or diaphragm.
	C. Orifice diameter equal to or greater than pipe size.
	D. Epoxy resin encapsulated, waterproof, high temperature coil, 120 volt, single phase, 60 cycle, explosion-proof enclosure, normally-closed design, continuous duty rated.
	E. Jackes-Evans Mfg. Co. Series J; Asco No. 8211, or equal.

	2.13 REDUCED PRESSURE BACKFLOW PREVENTER  (RP)
	A. Reduced pressure principle.
	B. Bronze body construction.
	C. Corrosion-resistant internal components.
	D. In-line serviceability.
	E. Certified under the following Standards:
	1. ASSE No. 1013
	2. AWWA C506
	3. IAPMO Listed
	4. USC FCCC & HR

	F. Provide a valve setter and spools as shown on the drawings.
	G. Danfoss Flomatic DCVE, or approved equal.

	2.14 COMBINATION AIR AND VACUUM AND AIR RELEASE VALVES (CAV)
	2.15 GLOBE VALVES
	A. Design:  Valve rated for 200 psi at 150 degrees F.  Manual opening valve shall have a handwheel with outside screw and yoke assembly.
	B. Materials:  Body and bonnet shall be constructed of cast iron, conforming to ASTM A 126 class B.  Disc shall be bronze faced.
	C. Manufacturers:  Crane, or equal.

	2.16 NEEDLE VALVES (NV)
	A. ¾ -inch and Smaller:  Crane No. 88 or 89; Stockham B64, or equal.

	2.17 PLASTIC AIR RELEASE VALVE (ARV)
	A. Design:  PVC body with EPDM seals.   Maximum working pressure = 150 psig.
	B. Manufacturers:  FIP, or equal.

	2.18 PLASTIC AIR RELIEF VALVE (PRV)
	A. Design:  PVC body, pressure set point 5-150 psig angle pattern.
	B. Manufacturers:  Plast-O-Matic Series RVD, or equal.

	2.19 WATER PRESSURE REGULATING VALVES
	A. Water Pressure Regulating Valves, less than 4-inches:
	1. Manufacturers:
	a. Valves 2 inches and smaller: Watts, Number LF223; Masoneilan Number 227; Cla-Val Model 90-01 or equal.
	b. Valves 2 inches to 3 -1/2 Inches: Watts/Bailey, Number 30A; Fisher Controls Company, Type 616; Masoneilan Number 525 Cla-Val Model 90-01; or equal.

	2. Water Pressure Reducing Valves less than 4 inch size: Direct acting, spring loaded valves except where otherwise specified in the Specifications.
	3. Materials:
	a. Valves 2-inches or smaller: Bronze body , nylon reinforced diaphragm single seat, composition disc.
	b. Valves 2-inches to 3-1/2 inches: Double port with stainless steel V-ported or contoured plug, reinforced neoprene diaphragm, and stainless steel stem.


	B. Water Pressure Regulating Valves, 4-inches and larger:
	1. Manufacturers:  Watts Number 115; Cla-Val Model 90-01 series; or equal.
	2. Design:
	a. Pressure Regulating Valves 4 Inches and Larger: Hydraulically operated, diaphragm actuated, globe patterned valve.
	b. Valve: Rated for 125 pounds per square inch gauge.
	c. Pilot Line: Equipped with a strainer.
	d. Stainless Steel Trim
	e. Speed controls for opening and closing.

	3. Materials:
	a. Body and Cover: Cast-iron ASTM A 48 or ASTM A 126.
	b. Valve Trim: Bronze.
	c. Pilot Control: Cast bronze with Series 303 stainless series trim.
	d. Seals: Buna N



	2.20 TUBING VALVES
	A. Manufacturers:  One of the following or equal:
	1. Stockham, Figure S-127
	2. Jenkins, 1336
	3. Crane, 950 TF

	B. Valves:  1 piece bar stock ball valve.
	1. Materials:
	a. Body: Type 316 Stainless Steel
	b. Bull: Type 316 Stainless Steel
	c. Insert: Type 316 Stainless Steel
	d. Seat: Reinforced Teflon
	e. Stem Seal: Reinforced Teflon
	f. Stem: Type 316 Stainless Steel
	g. Jam Nut: Steel




	PART 3 EXECUTION
	3.1 LOCATION
	3.2 VALVES AND VALVE BOXES
	A. AWWA C600.  Inspect valve and appurtenances.  Check valve for direction of opening, freedom of operation, cleanliness and seating surfaces.  Replace defective materials.  Install valve on concrete slabs as detailed.  Wrap valve and valve joints with pol�
	B. Place and plumb valve riser pipe as indicated, clean all rocks and debris from around operating nut.  Set box frame to provide a minimum of 2-inches of travel between the box and the riser.
	C. Valve Extensions
	D. Plug Valve Orientation

	3.3 VALVE COATINGS


	16910 Process Control Narratives_rebid.pdf
	PART 1 GENERAL
	1.1 SUMMARY
	1.2 Process Design
	A. Oxidation/Disinfection –Sodium hypochlorite will be injected into the raw water supply to oxidize the arsenic (As III to As V) and other constituents prior to treatment. In natural groundwaters, arsenic normally occurs as the relatively stable arsenic I�
	B. Primary Coagulant –Ferric chloride will be injected immediately following the sodium hypochlorite to form a ferro-arsenate precipitate (iron floc).  This floc will absorb the arsenic V that is present, and a portion of any remaining arsenic III.  The ir�
	C. Manganese Dioxide Pressure Filters – There will be one new 48-inch diameter filter and one existing 42-inch diameter filter containing manganese dioxide filter media.  These filters will remove the various filterable particles of iron, manganese, and ar�
	1. Filter Monitoring Control – Rate of flow (flux rate) control through the filters will be accomplished with flow control valves and individual filter effluent flow meters.  The target filter flux rate is 5.2 gpm per square foot.  The filtration rate will�
	2. The new and existing filters will be backwashed using treated water from the distribution system.  A backwash cycle will be initiated by the PLC, which will have a pre- programmed operator-entered filter run time or a pre-determined head loss across the�


	1.3 Residuals handling
	A. Recycle Tank –The backwash water will be discharged to T-300 to allow the solids to settle, and the decanted water from T-300 will be decanted by new duplex decant pumps to the filter influent.  The new decant pumps will be automatically controlled via �
	B. Existing Solids Handling Equipment - The sludge from T-300 will be pumped to the existing filter bottom dumpster.  The sludge pump(s) is controlled manually by the operator who monitors a clear section of pipe to monitor clarity of the pumped solids.  T�

	1.4 RELATED work specified elsewhere
	A. Divisions 11:  Equipment
	B. Division 16:  Electrical

	1.5 software meetings
	A. Software supplier shall schedule a meeting between software supplier’s PLC and SCADA Programmer(s), Owner, Engineer, Filtration Vessel supplier and system supplier (reference Specification Section 16931) within 90 days of Notice to Proceed, and prior to�
	B. The purpose of the meeting is to discuss the Process Control Narratives and ensure that all parties understand system requirements for operation.  During this meeting, the programmer and others shall discuss details of the control strategies to ensure t�
	C. A second meeting will be held after programming is in progress, and prior to factory testing.  This meeting will provide a method for resolution of any programming issues, concerns or alternatives.  Additionally, coordination of factory testing between �


	PART 2 materials
	PART 3 execution
	3.1 GENERAL LOGIC REQUIREMENTS
	A. Manual SCADA/HMI start/stop/auto and open/close/auto capabilities shall be provided for all equipment interfaced with the PLC as indicated on the Contract Drawings.  The functionality of these commands might not be indicated in the individual control na�
	B. If the PLC is reset, the default should be in auto mode.
	C. PLC control programs with pumping unit(s) will contain adjustable delays (seconds) for start, start after stop (backspin), minimum runtime, and stop.  PLC control programs with multiple pumping units shall also provide for separate adjustable sequential�
	D. “Available” equipment status will be provided when the associated H-O-A hardware switch is in auto position and there are no control lockout alarms, for all controlled equipment interfaced with the PLC.  The available signal shall not be provided if any�
	E. Command-to-feedback fail alarm will be provided, when the associated H-O-A hardware switch is in auto position, for all controlled equipment interfaced with the PLC.  The controller-based fail alarm shall be initiated if an equipment item is commanded t�
	F. In installations with multiple pumps in which a pump becomes unavailable (not in automatic or has failed), the pump shall be tagged unavailable and control shall failover to the next sequence assigned pump.  Upon availability being re-established to the�
	G. PLC control programs with pumping unit(s) shall disable all control and control program affiliated alarms during a utility power fail.  Upon power fail recovery, controls shall be re-enabled after an adjustable time delay (seconds).
	H. PLC control programs with pumping unit(s) which require remotely communicated analog data for control, shall disable all control and control program affiliated alarms during a communication failure, including an adjustable time delay (minutes), unless o�
	I. Controller-based adjustable elapsed time meters (ETM) and number of starts with an adjustable reset will be provided for all motorized equipment interfaced with the PLC.  The PLC shall transmit an alert to the SCADA when a motorized device exceeds a set�
	J. High, low and invalid (out-of-range) alarms for all analog points shall be provided in the PLC whenever setpoint limits are exceeded for an adjustable time delay (seconds), and alarms for all hardwired alarm inputs after an adjustable time delay (second�
	K. All analog signals shall be constantly processed, by each PLC, to provide minimum, maximum with time stamps and average values.  Flows shall be totalized when noted herein or on the P&IDs.  Hourly pump runtimes and number of starts, flow totalization, m�
	L. All PLC and SCADA alarm set points, control set points, timer setpoints, and PID settings shall be selectable from a related process graphic control display at the SCADA monitor with the appropriate security password as defined by the OWNER.  Provide ap�
	M. Each PLC shall perform and monitor internal diagnostics, i.e. low battery voltage, module or channel failure, and transmit current status conditions to the SCADA system.
	N. All digital and analog alarms shall contain adjustable time delay (seconds) timeouts before alarming, unless otherwise noted.
	O. All communicated data in each PLC shall be located in contiguous block registers to optimize data transfer duration.  Digital data shall be packed.

	3.2 PROCESS CONTROL NARRATIVES
	A. Standard Control Description
	B. Well Pump Controls
	C. Filtration System
	D. Sodium Hypochlorite Storage & Feed System
	E. Ferric Chloride Storage & Feed System
	F. Backwash, Recycle & Sludge Disposal System
	G. Distribution System Pump Controls
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	01656 Disinfection of Water Lines_rebid_ADD 1
	PART 1 GENERAL
	1.1 DESCRIPTION
	1.2 SUBMITTALS
	A. Submit plan for conveying water and protecting the existing utility water system used to supply disinfection water.
	B. Submit plan for disposal of chlorinated water.

	1.3 REFERENCES
	A. Piping disinfection shall be done in accordance with AWWA C651.
	B. Well disinfection shall be done in accordance with AWWA C654.
	C. Treatment equipment disinfection shall be done in accordance with AWWA C653.


	PART 2 MATERIALS
	2.1 CALCIUM HYPOCHLORITE
	2.2 MIXTURE

	PART 3 EXECUTION
	3.1 FLUSHING


	11223 Static Mixers_rebid_ADD 1
	PART 1 GENERAL
	1.1 Decription
	A. The work of this section consists of furnishing and installing in-line static mixer.

	1.2 RELATED WORK SPECIFIED ELSEWHERE
	A. Section 01300: Submittals
	B. Section 11010: General Mechanical Equipment Provisions
	C. Section 15010: General Process and Onsite Utility Piping Provisions

	1.3 QUALITY ASSURANCE
	1.4 SUBMITTALS
	A. Submittals are to be in accordance with Section 01300.
	B. Drawings and descriptive data, as provided by the manufacturer, are to be submitted.


	PART 2 MATERIALS
	2.1 static mixer
	A. The size and quantity of static mixers is as shown on the Contract Drawings.
	B. The Static Mixer shall be of a compact ring body design with 150 lb. flanges for mounting between two standard pipe flanges. The ring body shall be a minimum thickness of 0.875-inch.
	C. The mixer body shall include one or more injection fittings, as shown on the Contract Drawings.  The fittings shall be fabricated of a material that is compatible with all chemicals shown as being used on this project.
	D. The mixer body and plate materials shall be suitable for handling raw well water as the process fluid at a maximum rate of flow of 100 GPM.
	E. The mixer body and plate shall be fabricated from materials that are suitable for handling the following injection chemicals:
	1. Poly Aluminum Chloride (PAC)
	2. Sodium Hypochlorite (NaOCl)
	3. Ferric Chloride (FeCl3)

	F. Gaskets:  Ring-type neoprene gaskets or as appropriate for the chemical(s) being injected at that site shall be furnished and shall be adhered to both sides of the mixer body.
	G. Mixing Plate
	1. The mixing plate shall be computer designed to provide a geometric shape which will create the mixing vortices to effectively mix the injected fluid(s) with the main process fluid.
	2. The average variation in the process stream of the injected fluid shall be within 1% of the mean value at 10 pipe diameters downstream of the mixer.
	3. The mixing plate shall be no less than 0.125-inch thick and shall be formed from a material that is compatible with all chemicals shown as being used on this project.  It shall be mounted in a machined cavity on the upstream side of the ring body.
	4. The mixing plate shall be designed and fabricated in such a manner so as to minimize head loss.

	H. Manufacturer
	1. Mixers shall be by Westfall Manufacturing Company; or
	2. Approved equal.



	PART 3 execution
	3.1 INSTALLATION
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	PART 1 GENERAL
	1.1 SCOPE
	A. This section covers the vertical multi-stage centrifugal booster pumps used to pump water from the existing holding tank to the new distribution tank and two decant pumps used to pump water from the existing backwash tank to treatment.  The pumps shall 
	B. The pump units shall be complete with a pump, electric motor, and all other appurtenances specified or required for proper operation.  All parts in direct contact with the water shall be made of stainless steel.
	C. Equipment furnished and installed under this section shall be fabricated, assembled, erected, and placed in proper operating condition in full conformity with drawings, specifications, engineering data, instructions, and recommendations of the equipment
	D. Pumps are required to have NSF 61, and when applicable, NSF 372 certification.


	PART 2 MATERIALS
	2.1 GENERAL REQUIREMENTS:
	A. Except as modified or supplemented herein, all vertical multi-stage centrifugal pumps shall conform to the applicable requirements of the Hydraulic Institute Standards.  Wetted portions of pumps shall be made entirely of type 304 stainless steel.

	2.2 POWER SUPPLY:
	A. Power supply to equipment will be 480 volts, 60 Hz, 3 phase, unless noted otherwise on the plans.

	2.3 ELECTRIC MOTOR
	A. The pump shall be furnished with a premium efficiency inverter-duty, fan-cooled, vertical motor rated 480 volts, 60 Hz, three phase as manufactured by General Electric or U.S. Motors, or equal.  The motor shall have a 1.15 service factor and Class F ins�

	2.4 PUMP END ASSEMBLY
	A. The pump shaft shall be of AISI Type 410 or 416 stainless steel, turned and ground.
	B. The inlet diffusers, impellers, and outer sleeve shall be made of stainless steel.  Non-wetted portions of the pump casing and motor shall be made of either stainless steel or cast or ductile iron.
	C. The pump shall be provided with a balanced mechanical seal which can be replaced without removing the motor from the pump.
	D. The seal housing chamber shall be designed to prevent the accumulation of air in critical areas near the mechanical sea.
	E. The pump shall be easily disassembled and not require any special tools or assembly or disassembly.

	2.5 PUMP SERVICE CONDITIONS
	A. The pump shall be suitable for pumping potable well water.

	2.6 PERFORMANCE AND DESIGN REQUIREMENTS
	A. The pumping unit shall be designed for the following operating conditions when operated at maximum speed, unless otherwise noted. For design and rating purposes, the water to be pumped shall be assumed, to have a temperature less than of 80 F.
	B. Performance of the pump shall be stable and free from damaging cavitation, vibration, and noise in the operating head range.
	C. Pumping Design Criteria for the two booster pumps is summarized as follows:
	D. Pumping Design Criteria for the two decant pumps is summarized as follows:

	2.7 PUMP AND MOTOR SUBMITTALS
	A. Pump Submittals
	1. Name of manufacturer
	2. Type and model
	3. Complete performance curves showing capacity versus head, NPSH required, pump efficiency, and BHP plotted to scales consistent with performance requirements.  Include variable speed curves for the range of 70% to 100% speed.
	4. Contractor / Manufacturer shall provide the owner with certified curves (factory,non-witnessed).
	5. Design rotational speed
	6. Number of stages
	7. Type of seal and materials
	8. Size of inlet and discharge outlet
	9. Weight

	B. Motor Submittals
	1. Name of manufacturer.
	2. Type and model.
	3. Type of bearing and lubrication.
	4. Rated size of motor, hp.
	5. Insulation rating.
	6. Duty – inverter or premium efficiency.
	7. Full load rotational speed.
	8. Net weight.
	9. Efficiency at full load and rated pump condition.
	10. Full load current.
	11. Locked rotor current.

	C. Complete Pumping Unit Submittals
	D. Maximum overall dimensions.
	E. Total weight.

	2.8 WORKMANSHIP
	A. Shop Painting
	B. Balance


	PART 3 INSTALLATION AND FIELD TESTING
	3.1 INSTALLATION
	3.2 FIELD TESTS
	A. After initial startup, a preliminary running-in period will be provided for the Contractor to make field tests and necessary adjustments.  The Owner will then operate the pump for a period of 30 consecutive calendar days.
	B. At the end of the specified period of operation, the pump will be accepted if, in the opinion of the Engineer, the pump has operated satisfactorily without excessive power input, vibration, wear, lubrication, or undue attention required for this operati�
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