
 

 

 

8 1 5 0  S t e r l i n g  C t .  |  M e n t o r  |  O H  |  4 4 0 6 0  |  4 4 0 . 9 5 1 . 9 0 0 0  |  w w w . v e r d a n t a s . c o m 

 

 

 

 

To: All Plan Holders of Record 

 

From: Verdantas LLC 

For the Owner 

 

Re: Addendum No. 1 

Title Cheshire Road Lift Station Upgrades  

City of Sunbury  

 

Date: March 7, 2025 

 

This Addendum forms a part of the contract documents and modifies the original bidding 

documents dated March, 2025 and all previous addenda, if any.  Acknowledge receipt of this 

addendum in the space provided in the bid forms.  Failure to do so may subject the bidder to 

disqualification. 
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Replace - In Specification Section 262923, replace pg. 11 with the enclosed pg. 11A and in 

Specification Section 331443, replace pg. 3 with the enclosed pg. 3A.  
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22000715  REV. 1/13/2025 262923-11A 

c. Contact Outputs: Contact outputs shall include separate dry contacts for remote
indication of motor run, seal water alarm for equipment with seal water systems,
each shutdown condition, and controller faults.

d. Speed Output: Speed output shall include 4–20 mADC signal for remote indication
of motor speed.

E. Wiring and Device Identification:

1. Provide control wiring and device identification for each variable frequency drive:

a. Identify all control conductors with permanent type wire markers.  Each wire shall
be identified by a unique number and shall be attached to wire at each termination
point.

b. Identify each control device with permanent type marker.  Each device shall be
identified by a unique number and shall be attached to each device.

c. Numbering system for each wire and control device shall be identified on wiring
diagrams and shall reflect actual designations used in the Work.

2.7 SOURCE QUALITY CONTROL 

A. Tests:

1. Perform factory tests on each variable frequency drive prior to shipping.  Test shall 
consist of simulating expected load to be driven by operating load through speed ranges 
specified for driven equipment, for minimum of two hours per drive unit.

2. Provide factory control and alarm tests on each drive unit by simulating each control 
signal and each alarm function to verify proper and correct drive unit action.

3. Perform specified tests in addition to standard factory tests typically performed.

PART 3 - EXECUTION 

3.1  INSPECTION 

A. Examine conditions under which the Work will be installed and notify ENGINEER in

writing of conditions detrimental to proper and timely completion of the Work.  Do not 
proceed with the Work until unsatisfactory conditions are corrected.
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1.5 WARRANTY 

A. The manufacturer shall provide a warranty on any defective pump station part(s) and labor to

replace defective parts for a period of Five years after date of manufacture. The pumps shall be

warranted for a period of Five (5) years. The owner will return any equipment found to be

defective to the manufacturer for inspection & validation of the defect. Defective equipment will

be repaired or replaced & shipped back to customer at no charge.

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Acceptable pump station manufacturer(s) are:

1. BL Anderson, PH # 614-601-0051
kjamison@blanderson.com

2. Excel Fluid Group, LLC, PH # 216-854-4277 

derek.wootten@excelfluidgroup.com

3. Or Engineer pre-approved equal.

2.2 PUMP STATION 

A. Guide Rail Assembly:

1. Two (2) Cast Iron Base Elbow Stationary Fittings, Bolted to Wet Well Floor with Stainless

Steel Studs with 4” Diameter Flanged Base Elbow Fittings.

2. Two (2) Cast Iron Upper Guide Rail Brackets, Mounted on Wet Well Access Cover Frame.

3. Four (4) 304 Stainless Steel Guide Pipes

4. Two (2) Cast Iron Moveable Fittings, mounted on Pump Discharges, allowing Pumps to

be removed without entering wet well.

5. Two (2) 316 Stainless Steel Lifting Chains, attached to each Pump Lifting Handle.

6. Include Intermediate Guide Rail Brackets if wet well depths are greater than 20’ deep.

B. Submersible Pumps:

1. Required Pump Models:

a. Two (2) Barnes Explosion-Proof Submersible Envie Sithe Sewage Chopper Pumps,

40 HP, 480 V, 3-Phase Electrical Motor with Cooling Jacket, Model

4XESCDI400N4.

b. Two (2) Flygt Explosion-Proof Submersible N-Series Pumps, 35 HP, 480 V, 3-Phase

Electrical Motor with Cooling Jacket, Model NP3171.095

c. Engineer’s pre-approved equal.

2. The motor will be capable of operating continuously when fully submerged, partially

submerged, or unsubmerged. The pumps shall be driven by a Premium Efficient/ IE3

motor capable of operating in a 40°C/104° F environment and handling liquids with

temperatures to 40°C/104° F continuously.

3. Two (2) 50’ long Pre-Wired Power and Sensor Cords with Plugs to Connect to the Junction

Box

mailto:john.miller@otcindustrial.com
mailto:derek.wootten@excelfluidgroup.com
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	011419 - USE OF SITE
	PART 1 -  GENERAL
	1.1 GENERAL
	A. The Contractor will be allowed the use of as much of the site designated for the improvements as is necessary for his operation.
	B. Operation of the pump station shall be maintained at all times unless bypass pumping has been furnished and made operational.

	1.2 USE OF STREETS
	A. During the progress of the work, the Contractor shall make ample provisions for both vehicle and pedestrian traffic on any public street and shall indemnify and save harmless the Owner from any expense whatsoever due to their operations over said s...
	B. In the event of the Contractor's failure to comply with these provisions, the Owner may cause the same to be done, and may deduct the cost of such work from any monies due the Contractor under this Agreement, but the performance of such work by the...
	C. The Contractor shall repair at no cost to the Owner, all existing roads, parking areas, grassed areas that are damaged due to the execution of his work.  The Contractor shall remove daily all mud, soil and debris that may be tracked onto existing s...

	1.3 CLOSING STREETS TO TRAFFIC
	The Contractor may with the approval of the Engineer, close streets, or parts of streets, to vehicular traffic.  The streets are to remain closed as long as the construction work or the condition of the finished work requires or as determined by the E...
	1.4 RIGHTS-OF-WAY
	A. Whenever it is required to perform work within the limits of public or private property or in rights-of-way, such work shall be done in conformity with all agreements between the Owner and the owners of such.  Care shall be taken to avoid injury to...
	B. The Contractor shall not (except after consent from the proper parties) enter or occupy with men, tools or equipment, any land outside the rights-of-way or property of the Owner.
	C. When the Contractor performs construction within 10 ft. of a right-of-way or easement line, he shall place tall stakes properly identified at points of change in width or direction of the right-of-way or easement line and at points along the line s...

	1.5 EASEMENTS
	A. Where the work is to be constructed upon easements, such easements will be secured by the Owner without cost to the Contractor.  The Contractor shall not enter upon or occupy any private property outside of the limits of the easements furnished.
	B. Care shall be taken to avoid injury to the premises entered, which premises shall be left in a neat and orderly condition by the removal of rubbish and the grading of surplus materials, and the restoration of said public or private property to the ...

	1.6 PROTECTING EXISTING BUILDINGS, STRUCTURES AND ROADWAYS
	A. The Contractor shall, at his own expense, shore up and protect any buildings, roadways, utilities or other public or private structures which may be encountered or endangered in the prosecution of the work, and that may not be otherwise provided fo...

	1.7 SITE FACILITIES
	1.8 RESTORATION
	A. The contractor shall restore all areas per the plans and specifications and if not specified, at least to the condition existing prior to the start of work.



	013323 - SHOP DRAWINGS, PRODUCT DATA AND SAMPLES
	PART 1 -  GENERAL
	1.1 GENERAL
	A. The Contractor shall submit detailed drawings, acceptable catalog data, specifications and material certifications for all equipment and materials specified or required for the proper completion of the work.
	B. The intent of these items is to demonstrate compliance with the design concept of the work and to provide the detailed information necessary for the fabrication, assembly and installation of the work specified.  It is not intended that every detail...
	C. It is emphasized that the Engineer/Architect's review of Contractor's submitted data is for general conformance to the contract drawings and specifications but subject to the detailed requirements of drawings and specifications.  Although the Engin...
	D. Shop Drawings shall be submitted in proper sequence and with due regard to the time required for checking, transmittal and review so as to cause no delay in the work.  The Contractor's failure to transmit appropriate submittals to the Engineer/Arch...
	E. The Contractor shall submit Shop Drawings for all fabricated work and for all manufactured items required to be furnished in the Contract in accordance with the General Provisions and as specified herein.  Shop Drawings shall be submitted in suffic...
	F. It is the responsibility of each Prime Contractor to furnish to all other Prime Contractors and especially the General Construction Contractor reviewed Shop Drawings for guidance in interfacing the various trades; i.e.,  sleeves, inserts, anchor bo...
	G. No work shall be performed requiring Shop Drawings until same have been reviewed by Engineer/Architect.
	H. Accepted and reviewed Shop Drawings shall not be construed as approval of changes from Contract plan and specification requirements.
	I. The Engineer/Architect will review the first and second Shop Drawing item submittals at no cost to the Contractor.  Review of the third submittal and any subsequent submittal will be at the Contractor's expense.  Payment will be deducted from the C...

	1.2 SUBMITTAL PROCEDURE
	A. All required submissions shall be made to the Engineer/Architect by the Prime Contractor(s) only. Any data prepared by subcontractors and suppliers and all correspondence originating with subcontractors, suppliers, etc., shall be submitted through ...
	B. Contractor shall review and approve all Shop Drawings prior to submission.  Contractor's approval shall constitute a representation to Owner and Engineer/Architect that Contractor has either determined and verified all quantities, dimensions, field...
	C. Submittal Preparation:  Mark each submittal with a permanent label or page for identification.  Provide the following information on the label for proper processing and recording of action taken:
	1. Location
	2. Project Name
	3. Contract
	4. Name and Address of Engineer/Architect
	5. Name and Address of Contractor
	6. Name and Address of Subcontractor
	7. Name and Address of Supplier
	8. Name of Manufacturer
	9. Number and Title of appropriate Specification Section
	10. Drawing Number and Detail References, as appropriate.
	11. Submittal Sequence or Log Reference Number.
	a. Provide a space on the label for the Contractor's review and approval markings and a space for the Engineer/Architect's "Action Stamp".


	D. Each Shop Drawing, sample and product data submitted by the Contractor shall have affixed to it the following Certification Statement including the Contractor's Company name and signed by the Contractor:
	E. Shop Drawings shall be submitted in not less than six (6) copies to the Engineer/Architect at the address specified at the Preconstruction Conference.  Single mylar or sepia reproducible copies of simple Shop Drawings may be submitted with prior ap...
	F. At the time of each submission, Contractor shall in writing identify any deviations that the Shop Drawings or samples may have from the requirements of the Contract Documents.
	G. Drawings shall be clean, legible and shall show necessary working dimensions, arrangement, material finish, erection data, and like information needed to define what is to be furnished and to establish its suitability for the intended use.  Specifi...
	H. SAMPLES:  For product which require submittal of samples, furnish samples so as not to delay fabrication, allowing the Engineer reasonable time for the consideration of the samples submitted.  Properly label samples, indicating the material or prod...

	1.3 REVIEW PROCEDURE
	A. Engineer/Architect will review with reasonable promptness all properly submitted Shop Drawings.  Such review shall be only for conformance with the design concept of the Project and for compliance with the information given in the plans and specifi...
	B. The review of a separate item as such will not constitute the review of the assembly in which the item functions.  The Contractor shall submit entire systems as a package.
	C. All Shop Drawings submitted for review shall be stamped with the Engineer/Architect's action and associated comments.
	D. Except for submittals for record, information or similar purposes, where action and return is required or requested, the Engineer/Architect will review each submittal, mark to indicate action taken, and return accordingly.  Compliance with specifie...
	1. If Shop Drawings are found to be in general compliance, such review will be indicated by marking the first statement.
	2. If only minor notes in reasonable number are needed, the Engineer/Architect will make same on all copies and mark the second statement.  Shop Drawings so marked need not be resubmitted.
	3. If the submitted Shop Drawings are incomplete or inadequate, the Engineer/Architect will mark the third statement, request such additional information as required, and explain the reasons for revision.  The Contractor shall be responsible for revis...
	4. If the submitted Shop Drawings are not in compliance with the Contract Documents, the Engineer/Architect will mark the fourth statement.  The Contractor will be responsible to submit a new offering conforming to specific products specified herein a...

	E. No submittal requiring a Change Order for either value or substitution or both, will be returned until the Change Order is approved or otherwise directed by the Owner.



	016600 - PRODUCT HANDLING AND PROTECTION
	PART 1 -  GENERAL
	1.1 DELIVERY AND STORAGE OF MATERIALS
	A. The Contractor shall be responsible for delivery and storage of all materials.
	B. The Contractor shall coordinate with the Engineer on the arrangement for storing construction materials and equipment.  Deliveries of all construction materials and equipment should be made at suitable times.
	C. The Contractor shall store all materials required for the performance of this contract at sites designated by the Engineer.
	D. All stockpiles shall be neat, compact, completely safe, and barricaded with warning lights if necessary.
	E. Precautions shall be taken so that no shade trees, shrubs, flowers, sidewalks, driveways or other facilities will be damaged by the storage of materials.  The Contractor shall be responsible for the restoration of all stockpile sites to their origi...
	F. Materials, tools and machinery shall not be piled or placed against shade trees, unless they shall be amply protected against injury therefrom.  All materials, tools, machinery, etc. stored upon public thoroughfares must be provided with red lights...
	G. Materials shall be so stored as to assure the preservation of their quality and fitness for the work.  Stored materials, even though approved before storage, shall again be inspected prior to their use in the work.  Stored materials shall be locate...



	017800 - FINAL COMPLIANCE AND SUBMITTALS
	PART 1 -  GENERAL
	1.1 The following forms and related sign-offs shall be documented in accordance with provisions of the contract.  These forms shall be completed by the Contractor and approved by the Owner before final retainer is approved for release.  Forms for Item...
	A. Certificate of Substantial Completion (To be submitted at time of Substantial Completion).
	B. Contractor's Certification of Completion.
	C. Contractor's Affidavit of Prevailing Wage.
	D. Consent of Surety Company for Final Payment.
	E. Affidavit of Final Acceptance Date and Correction Period.
	F. Before the OWNER will approve and accept the work and release the retainer, the CONTRACTOR will furnish the OWNER a written report indicating the resolution of any and all property damage claims filed with the CONTRACTOR by any party during the con...
	G. DBE Subcontractor Participation Forms SR-EPA.7-8 (Applicable for WPCLF & WSRLA funded projects only).
	H. Subcontractor List, Specification Section 011100 - 2 form (Applicable for CDBG funded projects only).



	017821 - CLEANING AND PROTECTION
	PART 1 -  GENERAL
	1.1 GENERAL
	A. On or before the completion date for the work, the Contractor shall tear down and remove all temporary structures built by him, all construction plant used by him, and shall repair and replace all parts of existing embankments, fences or other stru...
	B. As circumstances require and when ordered by the Engineer, the Contractor shall clean the road, driveway, and/or sidewalk on which construction activity under this contract has resulted in dirt or any other foreign material being deposited with an ...
	C. Failure to comply with this requirement when ordered by the Engineer or his representative may serve as cause for the Engineer to stop the work and to withhold any monies due to the Contractor until such order has been complied with to the satisfac...
	D. As the work progresses, and as may be directed, the Contractor shall remove from the site and dispose of debris and waste material resulting from his work.  Particular attention shall be given to minimizing any fire and safety hazard from form mate...
	E. The Contractor shall wash all windows and other glass surfaces, leaving all areas free from putty marks, paint, etc.
	F. During and after installation, the Contractor shall furnish and maintain satisfactory protection to all equipment against injury by weather, flooding or breakage thereby permitting all work to be left in a new condition at the completion of the con...



	017823 -  MAINTENANCE MANUALS
	PART 1 -  GENERAL
	1.1 OPERATION AND MAINTENANCE MANUALS
	A. Operation and maintenance information shall be submitted for all manufactured items, i.e. equipment, hardware, pumps, valves, motors, etc.
	B. This manual will either contain or make reference to all information that has been issued during the construction and start-up periods, as well as information necessary for the proper operation and maintenance of equipment.
	C. It shall be the responsibility of the Contractor who supplies such equipment to obtain from his vendors the required information and submit to the Engineer.  This information will be accepted only if properly identified and only after it has been r...
	D. In general and where applicable, the information shall consist of, but not be limited to, six (6) sets of the following:
	1. Descriptive literature, bulletins or other data covering equipment or system.
	2. Complete list of equipment and appurtenances included with system, complete with manufacturer and model number.
	3. Utility requirements.
	4. General arrangement drawing.
	5. Sectional assembly.
	6. Dimension print.
	7. Materials of construction.
	8. Certified performance curve.
	9. Performance guarantee.
	10. Parts list.
	11. Recommended spare parts list with part and catalog number.
	12. Lubrication recommendations and instructions.
	13. Schematic wiring diagrams.
	14. Schematic piping diagrams.
	15. Instrumentation data.
	16. Drive dimensions and data.
	17. Control data.
	18. Operating instructions.
	19. Maintenance instructions including troubleshooting guidelines and preventative maintenance instructions with task schedule.
	20. Required tools and equipment for operation and maintenance.
	21. Safety considerations for O & M procedures.




	017839 - PROJECT RECORDS, DRAWINGS
	PART 1 -  GENERAL
	1.1 RECORD DRAWINGS
	A. The Contractor shall furnish an authentic set of marked-up drawings showing the installation insofar as the installation shall have differed from the Engineer's drawings. The drawings shall be delivered to the Engineer for making revisions to the o...
	B. The Contractor shall furnish dimensioned drawings indicating locations of all underground mechanical and electrical facilities.

	1.2 SERVICE CONNECTION RECORDS
	A. The Contractor shall record the location of all service and property connections, new or existing, made to utilities constructed under this contract.  Such records shall be turned over to the Owner upon completion of the work.  The cost of making s...
	B. The location of each sewer connection as measured along the sewer from the nearest downstream manhole and its description with respect to the sewer shall be recorded.  The record shall include the depth of new stubs for future connections and the d...
	C. The location of each water connection as measured along the water line from the nearest fire hydrant.



	024119 - REMOVAL OF STRUCTURES AND OBSTRUCTIONS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 Specification sections, apply to work of this section.

	1.2 DESCRIPTION OF WORK
	A. This section includes removal of pavement, piping, and equipment necessary to clear space for new construction and/or to rehabilitate existing construction.

	1.3 REQUIREMENTS OF REGULATORY AGENCIES
	A. State and local code requirements shall control the disposal of debris resulting from the removal operation.

	1.4 PROTECTION
	A. Structures shall be removed in such a manner as not to damage portions of the existing structure which are to remain in place.


	PART 2 -  PRODUCTS (NOT APPLICABLE)
	PART 3 -  EXECUTION
	3.1 PAVEMENTS, SIDEWALKS, CURBING, SIMILAR STRUCTURES
	A. Removal of existing pavements, sidewalks, curbing, and similar structures shall end at an existing joint or a sawed joint.  Sawed joints shall be straight, neat and free from chipped or damaged edges.
	B. For removal of reinforced or non-reinforced concrete, the minimum depth of saw cut shall be 3 in.
	C. For removal of reinforced concrete, the depth of saw cut shall be sufficient to cut the steel.
	D. If the concrete is coated with a bituminous surface or other material, the depth shall be sufficient to cut into the concrete, not including the coating depth, as specified above.

	3.2  EXCAVATION OF RIGID PAVEMENT
	A. The Contractor shall excavate rigid pavement, consisting of concrete or concrete base with a wearing surface of brick or bituminous concrete, wherever such excavation is required for the purpose of this Contract.
	B. Pavement shall be excavated to neat lines and, only to widths required for trenches, for pipe laying and for construction of structures.  Adequate provision shall be made to prevent settlement and breakage of pavement beyond the approved limits of ...
	C. All pavement broken or damaged beyond the limits above stated, or the approved extension thereof, shall be replaced by the Contractor at his expense.

	3.3 CATCH BASINS, INLETS AND SIMILAR STRUCTURES
	A. Existing drainage structure designated by the Engineer to be removed shall be completely removed.
	B. Abandoned sewers shall be sealed and made watertight with approved masonry bulkheads.
	C. All castings salvaged from abandoned or removed drainage structures shall remain the property of the Owner and shall be cleaned and transported by the Contractor to a site designated by the Engineer or incorporated in the work where called for on t...

	3.4 FENCE
	A. Where so required by the Drawings, existing fence shall be carefully dismantled and stored for reuse or for salvage by the Owner.
	B. Wood posts and other materials not considered salvageable by the Engineer shall be disposed of by the Contractor.
	C. The Contractor will be required to replace, at no cost to the Owner, material lost or damaged by negligence or by the use of improper methods.

	3.5 EQUIPMENT REMOVAL
	A. All equipment, valves, piping, fittings, and miscellaneous steel structures that are removed shall remain the property of the Owner and shall be stored at site selected by the Owner.  The Owner reserves the right to require the Contractor to dispos...

	3.6 DISPOSAL OF DEBRIS
	A. All debris resulting from demolition operations; i.e., broken concrete, masonry, pipe, miscellaneous metal, trees and brush, equipment, etc., shall be disposed of offsite.
	B. The Contractor shall police the hauling of debris to insure that all spillage from haul trucks is promptly and completely removed.



	260500 General Requirements
	260519 Conductors and Cables
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	262213 Transformers
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following types of dry-type transformers rated 600 V and less, with capacities up to 1000 kVA:
	1. Distribution transformers
	2. Control and signal transformers


	1.3 SUBMITTALS
	A. Product Data Include rated nameplate data, capacities, weights, dimensions, minimum clearances, installed devices and features, and performance for each type and size of transformer indicated.
	B. Shop Drawings: Wiring and connection diagrams
	C. Source quality-control test reports
	D. Output Settings Reports: Record of tap adjustments specified in Part 3

	1.4 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with IEEE C 57.12.91
	C. Energy-Efficient Transformers Rated 15 kVA and Larger: Certified as meeting NEMA TP 1, Class 1 efficiency levels when tested according to NEMA TP 2

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Temporary Heating: Apply temporary heat according to manufacturer's written instructions within the enclosure of each ventilated-type unit, throughout periods during which equipment is not energized and when transformer is not in a space that is co...

	1.6 COORDINATION
	A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 3.
	B. Coordinate installation of wall-mounting and structure-hanging supports.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Eaton Electrical
	2. Siemens Energy & Automation, Inc.
	3. Square D / Schneider
	4. Engineer Approved Equal


	2.2 MATERIALS
	A. Description: Factory-assembled and -tested, air-cooled units for 60 Hz service
	B. Cores: Grain-oriented, non-aging silicon steel
	C. Coils: Continuous windings without splices, except for taps
	1. Internal Coil Connections: Brazed or pressure type
	2. Coil Material: Copper


	2.3 DISTRIBUTION TRANSFORMERS
	A. Comply with NEMA ST 20, and list and label as complying with UL 1561.
	B. Cores: One leg per phase
	C. Enclosure: Ventilated, drip-proof, NEMA 250, Type 2
	D. Indoor Transformer Enclosure Finish: Comply with NEMA 250 for "Indoor Corrosion Protection"
	1. Finish Color: Gray

	E. Insulation Class: 220 C, UL-component-recognized insulation system with a maximum of 150 C rise above 40 C ambient temperature
	F. Taps for Transformers Smaller Than 3 kVA: One 5-percent tap above normal full capacity
	G. Taps for Transformers 7.5 to 24 kVA: One 5-percent tap above and one 5-percent tap below normal full capacity
	H. Taps for Transformers 25 kVA and Larger: Two 2.5-percent taps above and four 2.5-percent taps below normal full capacity
	I. Select features from six paragraphs and associated subparagraphs below.  Coordinate with Drawings.
	J. Electrostatic Shielding: Each winding shall have an independent, single, full-width copper electrostatic shield arranged to minimize interwinding capacitance.
	1. Arrange coil leads and terminal strips to minimize capacitive coupling between input and output terminals.
	2. Include special terminal for grounding the shield.
	3. Shield Effectiveness:
	a. Capacitance between Primary and Secondary Windings: Not to exceed 33 picofarads over a frequency range of 20 Hz to 1 MHz
	b. Common-Mode Noise Attenuation: -120 dBA minimum at 0.5 to 1.5 kHz; -65 dBA minimum at 1.5 to 100 kHz
	c. Normal-Mode Noise Attenuation: -52 dBA minimum at 1.5 to 10 kHz


	K. Wall Brackets: Manufacturer's standard brackets

	2.4 CONTROL AND SIGNAL TRANSFORMERS
	A. Description: Self-cooled, two-winding dry type, rated for continuous duty, complying with NEMA ST 1, and listed and labeled as complying with UL 506
	B. Ratings: Continuous duty.  If rating is not indicated, provide at least 50 percent spare capacity above connected peak load.

	2.5 SOURCE QUALITY CONTROL
	A. Test and inspect transformers according to IEEE C57.12.91.
	B. Factory Sound-Level Tests: Conduct sound-level tests on equipment for this Project.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine conditions for compliance with enclosure and ambient temperature requirements for each transformer.
	B. Verify that field measurements are as-needed to maintain working clearances required by NFPA 70 and manufacturer's written instructions.
	C. Examine walls and floors for suitable mounting conditions where transformers will be installed.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install wall-mounting transformers level and plumb with wall brackets fabricated by transformer manufacturer.
	1. Brace wall-mounting transformers as specified in Division 26 Section "Electrical Supports".

	B. Install floor-mounting transformers level on concrete bases not less than 2 inches larger in both directions than supported unit and 4 inches high.
	1. Anchor transformers to concrete bases according to manufacturer's written instructions.


	3.3 CONNECTIONS
	A. Ground equipment according to Division 26 Section "Grounding and Bonding".
	B. Connect wiring according to Division 26 Section "Conductors and Cables".
	C. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

	3.4 ADJUSTING
	A. Record transformer secondary voltage at each unit for at least 48 hours of typical occupancy period.  Adjust transformer taps to provide optimum voltage conditions at secondary terminals.  Optimum is defined as not exceeding nameplate voltage plus ...
	B. Output Settings Report: Prepare a written report recording output voltages and tap settings.



	262726 Wiring Devices
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Wall switches
	B. Receptacles
	C. Device plates

	1.2 REFERENCES
	A. NECA - Standard of Installation
	B. NEMA WD 1 - General Requirements for Wiring Devices
	C. NEMA WD 6 - Wiring Device -- Dimensional Requirements
	D. NFPA 70 - National Electrical Code

	1.3 SUBMITTALS FOR REVIEW
	A. Follow requirements for procedures for submittals.
	B. Product Data: Provide manufacturer's catalog information showing dimensions, colors, and configurations.

	1.4 REGULATORY REQUIREMENTS
	A. Conform to requirements of NFPA 70.
	B. Provide Products listed and classified by Underwriters Laboratories, Inc.


	PART 2 -  PRODUCTS
	2.1 WALL SWITCHES
	A. Description: NEMA WD 1, Heavy-Duty, AC only general-use snap switch. Single Pole listed, 3 and 4-Way similar.
	1. Ratings:
	a. Voltage: 120-277 volts, AC, 20 amperes

	2. Type:
	a. Body and Handle: Ivory plastic with toggle handle
	1) Manufacturers:
	a) Hubbell – 1221I
	b) Pass & Seymor – 20AC1-I

	2) Leviton
	3) Or approved equal

	b. Indicator Light: Lighted handle type switch; RED handle or IVORY handle
	1) Manufacturers:
	a) Hubbell – 1221PL, IL
	b) Pass & Seymor – 20AC1-RPL , ISL
	c) Leviton
	d) Or approved equal





	2.2 RECEPTACLES
	A. Two-pole, 3-wire Grounding, straight blade, heavy duty specification grade, duplex receptacle.
	1. Rating:
	a. 120 volts AC, 20 amps

	2. Type:
	a. Duplex Receptacle
	1) Manufacturers:
	a) Hubbell 5362
	b) Pass & Seymor 5362
	c) Leviton
	d) Or approved equal



	3. Ground Fault Circuit Interrupting two pole, 3-wire Grounding, 20-amp,  125-volt, heavy duty specification grade, duplex receptacle.
	a. Manufacturers:
	1) Hubbell GF5362
	2) Pass & Seymor,  2091-S
	3) Leviton
	4) Or approved equal


	4. Pre-wired nonmetallic receptacle raceway:  Six-foot, 3-wire, single circuit 20-receptacle on 12” c/c spacing.
	a. Manufacturers:
	1) Hubbell  PT6112
	2) Wiremold  NM24GB612
	3) Or approved equal




	2.3 WALL PLATES
	A. Receptacles
	1. Decorative Cover Plate: Smooth stainless steel
	2. Jumbo Cover Plate: Smooth stainless steel
	3. Weatherproof covers in use

	B. Wall Switches
	1. Decorative Cover Plate: Smooth stainless steel
	2. Jumbo Cover Plate: Smooth stainless steel
	3. Weatherproof covers for outdoor locations


	2.4 TELEPHONE & DATA
	A. Jacks
	1. Hubbell Premise wiring FPL series with color coded HPW jacks
	2. Weatherproof covers



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify existing conditions prior to beginning work.
	B. Verify that outlet boxes are installed at proper height.

	3.2 PREPARATION
	A. Clean debris from outlet boxes.

	3.3 INSTALLATION
	A. Install in accordance with NECA "Standard of Installation".
	B. Install devices plumb and level.
	C. Install switches with OFF position down.
	D. Install receptacles with grounding pole on bottom.
	E. Connect wiring device grounding terminal to branch circuit equipment grounding conductor.
	F. Connect wiring devices by wrapping conductor around screw terminal.
	G. Install galvanized steel plates on junction boxes in unfinished areas, above accessible ceilings, and on surface mounted boxes.
	H. Install stainless steel plates on outlet boxes and switch boxes in unfinished areas and on surface mounted outlets.

	3.4 INTERFACE WITH OTHER PRODUCTS
	A. Coordinate locations of outlet boxes to obtain mounting heights.
	B. Install wall switch 48 inches above finished floor.
	C. Install convenience receptacle 18 inches above finished floor unless directed otherwise.

	3.5 FIELD QUALITY CONTROL
	A. Follow requirements in general project requirements and Section 260500 for field inspection and testing.
	B. Inspect each wiring device for defects.
	C. Operate each wall switch with circuit energized and verify proper operation.
	D. Verify that each receptacle device is energized.
	E. Test each receptacle device for proper polarity.
	F. Test each GFCI receptacle device for proper operation.

	3.6 CLEANING
	A. Follow requirements for Contract Closeout: Cleaning installed work.
	B. Clean exposed surfaces to remove splatters and restore finish.



	262923 Variable Frequency Drives
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, equipment, services, and incidentals as shown, specified, and required to furnish and install variable frequency drives, complete and operational.
	2. Variable frequency drives required under this Section are low-voltage, voltage source inverter, pulse width modulated.  Variable frequency drives shall be customized.

	B. Where variable frequency drives are being provided by the vendor of the associated driven equipment, costs for variable frequency drives shall be included in the lump sum price for said equipment.  Where variable frequency drives are not being prov...
	1. Section 260553, Electrical Identification
	2. Section 260520, Shielded Instrumentation & Variable Frequency Drive Cable


	1.2   REFERENCES
	A. Standards referenced in this Section are:
	1. IEEE 519, Recommended Practices and Requirements for Harmonic Control in Electrical Power Systems.
	2. NEMA AB 1, Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker Enclosures.
	3. NEMA ICS 2, Industrial Control and Systems, Controllers, Contactors and Overload Relays Rated 600 Volts.
	4. NEMA ICS 7, Industrial Control and Systems Adjustable Speed Drives.
	5. NEMA MG 1, Motor and Generator Standard.
	6. UL 508, Industrial Control Equipment.
	7. ISO 9000, Quality Management Systems, Fundamentals and Vocabulary.
	8. ISO 9001, Quality Management Systems, Requirements.
	9. ISO 9002, Quality Systems, Model for Quality Assurance in Production, Installation and Servicing.


	1.3   QUALITY ASSURANCE
	A. Qualifications:
	1. Manufacturer:
	a. Variable frequency drive manufacturer shall have at least five years of experience designing and regularly manufacturing and servicing substantially similar equipment to that specified, and shall submit documentation upon request of at least five i...
	b. Manufacturer shall be certified under ISO 9000, ISO 9001, or ISO 9002 for materials and equipment specified.
	c. For all required factory tests, variable frequency drive manufacturer shall use a factory test facility that has calibrated its testing apparatus in the previous twelve months, and is staffed by qualified, experienced technicians.


	B. Component Supply and Compatibility:
	1. Drives specified under this Section shall employ a low switching frequency or pattern to minimize instantaneous rate of voltage change over time (dv/dt), and the adverse effects of potential bearing currents.  Where alternate manufacturers are prop...
	2. Each variable frequency drive shall be totally compatible with associated driven equipment and motors.  Variable frequency drives shall be matched to specific load requirements for each system.  Operation of variable frequency drive shall not overs...
	3. Similar components of drives associated with each system shall be products of a single manufacturer.


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Dimensional information and construction details of enclosures.  Enclosure details shall consist of exterior and interior front door with nameplate legends, interior door front and rear views, and terminal block layout.
	b. Three-line power and control schematic diagrams.
	c. Wiring diagrams showing the interconnection of conductors to all devices with terminal assignments for remote devices.
	d. Functional description of system operation.
	e. VFD heat dissipation at full load, including heat rejection/cooling system.
	f. Preliminary Harmonic analysis shall utilize:
	1) IL shall be 80% of the connected load.
	2) The point of common coupling (PCC) shall be the first main breaker of the motor control center which the VFD is powered from.
	3) The level of harmonics, at the PCC described above, shall not exceed IEEE 519 limits.


	2. Product Data:
	a. Technical specifications.
	b. Catalog cuts and product literature.

	3. Testing Plans:
	a. At least thirty days prior to source quality control testing, submit descriptions of proposed shop testing methods, procedures, and apparatus.
	b. At least thirty days prior to field quality control testing, submit descriptions of proposed field testing methods, procedures, and apparatus.


	B. Informational Submittals: Submit the following:
	1. Certificates:
	a. Certification letters from variable frequency drive manufacturer and motor manufacturer that the approved driven equipment has been reviewed and that variable frequency drive units and motors are compatible, and shall be provided in accordance with...

	2. Source Quality Control Submittals:
	a. Within 14 days of completing source quality control tests and inspections, submit test results with indication of whether all criteria of the Contract Documents for the specified equipment were met.

	3. Field Quality Control Submittals:
	a. Within 14 days of completing field quality control tests and inspections, submit test results with indication of whether all criteria of the Contract Documents for the specified equipment were met.

	4. Manufacturer Reports:
	a. Preliminary and final harmonic analysis.
	b. Within 14 days of each visit to the Site by manufacturer’s representative, submit written report of reason for visit, problems encountered, solutions implemented, and remaining work.

	5. Qualifications Statements:
	a. Manufacturer.


	C. Closeout Submittals: Submit the following:
	1. Operation and Maintenance Data:
	a. Submit complete installation, operation and maintenance manuals including test reports, maintenance data and schedules, description of operation, list of recommended spare parts, and spare parts ordering information.
	b. Manuals shall include record drawings of control schematics, including point-to-point wiring diagrams.
	c. Comply with Section: Operation and Maintenance Data.
	d. Field report of final harmonic testing.


	D. Maintenance Materials Submittals: Submit the following:
	1. Spare Parts and Extra Stock Materials:
	a. Furnish, tag, and box for shipment and long-term storage, spare parts and special tools for variable frequency drives.  Each spare part set shall include manufacturer's recommended spare parts inventory for one year and include, at minimum, the fol...

	2. Furnish a list of recommended spare parts for an operating period of one year.  Describe each part, the quantity recommended, and current unit price.


	1.5   DELIVERY, STORAGE, AND HANDLING
	A. Delivery:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work.
	2. Shipping containers shall be designed to be shipped by truck, rail, or ship.  Indoor containers shall be bolted to skids.
	3. Inspect variable frequency drive equipment for shipping damage or loose parts upon delivery.  Check for evidence of water that may have entered equipment during transit.

	B. Handling:
	1. Lift, roll or jack variable frequency drive equipment into locations shown.
	2. Variable frequency drives shall be equipped for handling required for installation.  Handle equipment in accordance with manufacturer’s requirements.

	C. Storage:
	1. Store variable frequency drive equipment in a clean, dry location with controlled, uniform temperature and humidity.  Protect equipment with coverings and maintain environmental controls.



	PART 2 -  PRODUCTS
	2.1   EQUIPMENT PERFORMANCE
	A. System Performance:
	1. Driven equipment to be controlled by a variable frequency drive shall be provided with a customized variable frequency drive.  Each drive unit shall include an adjustable frequency controller with associated controls for continuous speed adjustment...
	2. Variable frequency drives associated with each set of driven equipment shall be similar to each other.
	3. Variable frequency drives shall be UL-listed or ETL-listed and designed, built, and tested in accordance with NEMA AB 1, NEMA ICS 2, NEMA ICS 7, and UL 508.
	4. The VFD shall not emit harmonics that exceed IEEE 519 limits at the PCC.
	5. The point of common coupling for all VFDs to be tested and conform to IEEE 519 harmonic limits will be considered the first point of connection to the electrical system, be that the motor control center that the VFD power is being supplied from and...


	2.2   MANUFACTURERS
	A. Provide variable frequency drives by one of the following:
	1. Schneider Electric
	2. ABB
	3. Allen-Bradley
	4. Eaton
	5. Toshiba
	6. Danfoss
	7. Or equal


	2.3  Approved Equal:  Other manufacturers must be pre-qualified before one (1) week prior to bid opening.  Prequalification shall consist of submitting information listed in Paragraphs 1.3 and 1.4 above to the Engineer a minimum of two (2) weeks prior...
	A. Provide each variable frequency drive with freestanding or wall hanging, front-access, NEMA 1, filtered and gasketed enclosure.  Enclosure shall house all components required for the associated variable frequency drive.
	B. Enclosure shall provide adequate cooling for components within and include positive ventilation.
	C. Enclosure shall include circuit breaker disconnect switch.  Circuit breakers shall be in accordance with NEMA AB 1.  Switch handle shall be suitable for padlocking and be through-the-door type with handle height not exceeding six feet.  Operation o...
	D. Enclosure door shall include an operator interface for access to controller’s digital keypad and display.
	E. Equip enclosure front with nameplates for identification of equipment and operating functions.  Nameplates shall be in accordance with Section 260553, Electrical Identification.
	F. Equip enclosure with phenolic type terminal blocks suitably labeled for all internal and remote wiring requirements, plus twenty percent spare.
	G. Data shall be formatted as required to communicate with the plant SCADA system.  The VFD’s shall communicate via-Ethernet TCP/IP.  The manufacturer shall coordinate with the plant integrator to map data for SCADA interface.

	2.4   ADJUSTABLE FREQUENCY CONTROLLER
	A. General:
	1. Adjustable frequency controller shall be microprocessor-based, pulse width modulated design, suitable for operation on a 480-volt, three-phase supply.  Controller shall produce an adjustable AC voltage/frequency output to vary speed of driven equip...
	a. The drive shall be a PWM (Pulse Width Modulated) inverter using IGBT transistors.

	2. Controller switching frequency shall be adjustable and allow operation at 5,000 Hertz or less.  Controller technology shall include a switching scheme that reduces the dV/dt of output supply.
	3. Equip controller with a DC bus reactor or input line reactor as required to keep equipment line harmonics to a minimum.
	4. Controller’s solid-state converter input section switching devices shall have 1600-volt PIV rating.
	5. Overload rating of 110 percent variable torque, 150 percent constant torque for one minute.
	6. RMS harmonic content of output current shall be less than five percent of fundamental current.
	7. Able to withstand output terminal line-to-line short circuits without component failure.

	B. Operating Criteria:
	1. Operating criteria shall be in accordance with the following:
	a. Ambient temperature range of zero to 40  C.
	b. Operational humidity of up to 90 percent non-condensing.
	c. Altitude up to 3,300 feet above sea level.
	d. Nominal voltage of 480-volts plus or minus ten percent, three-phase, three-wire.  Include an under-voltage feature to allow trip-free operation down to 35 percent undervoltage.
	e. Nominal frequency of 60 Hertz plus or minus three Hertz.
	f. Input power factor of 95 percent displacement power factor at all operating speeds.
	g. Efficiency of 96 percent at full speed and full load.


	C. Features:
	1. Controller shall have the following features:
	a. Digital keypad and display module shall provide parameter setting, adjustments, and monitoring of control functions and faults.  Display messages shall be in English.
	b. Serial communication port shall allow connecting to programmable controller interface using manufacturer standard protocol.
	c. Independent acceleration/deceleration rates shall provide two to 600 seconds minimum.  When called to stop, motor shall decelerate to minimum speed before stopping.
	d. Power loss feature shall allow five cycle ride-through capability for input supply interruptions.
	e. Time delay automatic restart shall allow restart after controller fault conditions have been cleared with programmable attempts.
	f. Coasting motor restart shall allow controller to restart into a coasting motor without damage or tripping.  Coasting motor restart feature shall allow switching from bypass mode to variable frequency drive mode while operating without shutdown.
	g. Isolated control inputs and outputs.


	D. Protection:
	1. Controller shall have protective functions as follows:
	a. Input line metal oxide varistor transient protection
	b. Electronic over-current trip, instantaneous and inverse-time overload protection with thermal memory retention
	c. Over-temperature trip temperature protection
	d. Current limit trip protection
	e. Input line over- and under-voltage trip protection
	f. Ground fault trip protection

	2. Power Line Considerations:
	a. The drive shall be designed to operate in accordance with all performance requirements of the contract documents from a power source that contains a maximum of 5% total voltage harmonic distortion, meet current distortion as defined by IEEE-519-1992.
	b. Each VFD or multiple sets of VFDs shall be designed and installed such that: the total voltage harmonic distortion reflected back to the power source is a maximum of 5%.
	c. When line reactors and harmonic filters are required they shall be provided by VFD supplier and shall be rated for, and compatible with, each VFD.  They shall function as a complete system.  Additional harmonic filters beyond those shown on drawing...
	d. The VFD supplier shall perform a computer simulated power system study to verify compliance with the parameters as stated herein.  The results of this study shall be submitted to the engineer.  At a minimum, the submitted results of this study shal...
	1) Results summary sheet which briefly describes the power system configuration analyzed and which states the calculated values of total harmonic distortion
	2) Detailed list of the amplitude of harmonic currents and voltages to the 50th harmonic
	3) If IEEE 519 is met and where on the power distribution

	e. The contractor shall supply the VFD supplier with all power system data required to perform the above-described study.  These data may include but are not limited to:
	1) A complete one-line diagram of the subject electrical distribution system
	2) Complete electrical data on all equipment shown on the one-line diagram is required.  At a minimum, this data shall consist of:
	a) Transformers - kVA, Primary voltage, Secondary voltage, Short circuit capacity or impedance.
	b) Motors - Horsepower, Base speed, Full load RMS current (FLA).
	c) Generators - Short circuit capacity or Subtransient reactances (Xd), Power factor, kW, X/R Ratio.

	3) If the distribution system can function in more than one configuration, the configuration(s) to be analyzed shall be clearly defined.  Any other information which may affect the behavior of the distribution system shall also be provided.




	2.5   OUTPUT FILTER
	A. General:
	1. Provide output filter to prevent overstressing motor insulation system.  Provide output filter with each variable frequency drive when cable length between motor and variable frequency drive exceeds the following, based on noted switching frequencies:
	a. One kHz switching frequency, 200 feet cable length
	b. Three kHz switching frequency, 175 feet cable length

	2. Provide output filters in all other cases based on recommendations of variable frequency drive and motor manufacturers when actual voltage peaks at motor terminals exceed NEMA MG 1 limits.

	B. Features and Criteria:
	1. Filter shall be three-phase, 600-volt class motor-protecting type consisting of suitable values of inductance, capacitance, and resistance to form a damped low pass filter.
	2. Filter shall be low-loss type specifically designed to reduce voltage waveform dV/dt.  Filter shall allow cable minimum lengths exceeding actual application distances with waveforms resulting in voltage spikes at motor terminal that are within NEMA...
	3. Filter shall be suitable for mounting within variable frequency drive enclosure.


	2.6   CONTROLS
	A. General:
	1. Equip each variable frequency drive control system with relays, switches, fuses, indicating lights, and components required for a complete, functional system.
	2. Variable frequency drive control shall be powered from a suitably sized and protected control power transformer.
	3. Variable frequency drive control shall include status indicators, controller, and system fault condition displays and operating controls.  Provide status indicators and operating controls associated with drive control on front door of enclosure.
	4. Control arrangement shall be such that variable frequency drive internal electronic supply voltage is isolated from field wiring.

	B. Control and Pilot Devices:
	1. Relays shall be standard, latching type, and pneumatic or solid-state time-delay type.  Provide relays with contacts rated for ten amps, quantity as required.
	2. Pilot devices shall be heavy duty type, rated 10 amps continuous.  Indicating lights shall be push-to-test transformer type with 12-volt secondaries.

	C. Operation:
	1. Controls for each variable frequency drive shall consist of all devices necessary for the following:
	a. Stop/Start and Speed Control: Stop/start and speed control shall respond to drive-mounted selector switch.  With switch in “REMOTE” position, stop/start and speed control shall be based on a stop/start contact and 4–20 mADC speed signal from remote...
	b. Emergency Stop Control: Emergency stop control shall respond to remote emergency stop pushbutton located adjacent to driven equipment.  When activated, driven equipment shall stop immediately in all operating modes.
	c. Motor Over-temperature Shutdown: Motor over-temperature control shall respond to remote contact that activates on motor over-temperature.  When over-temperature is detected, driven equipment shall stop.  Include provisions to remotely supply 120-vo...
	d. Seal water control (required for pumps and other equipment that require seal water): Seal water control shall include provisions to supply 120-volt power to remote seal water solenoid.  Seal water solenoid shall energize when equipment requiring se...


	D. Auxiliary Features:
	a.  Status Indicators: Status indicators shall include separate pilot lights for indication of motor run (red), and bypass mode (blue).
	b. Shutdown Indicators: Shutdown indicators shall include separate pilot lights (amber) for each shutdown condition.  Arrange shutdown indication circuitry so that, when activated, indicator requires manual reset.
	c. Contact Outputs: Contact outputs shall include separate dry contacts for remote indication of motor run, seal water alarm for equipment with seal water systems, each shutdown condition, and controller faults.
	d. Speed Output: Speed output shall include 4–20 mADC signal for remote indication of motor speed.

	E. Wiring and Device Identification:
	1. Provide control wiring and device identification for each variable frequency drive:
	a. Identify all control conductors with permanent type wire markers.  Each wire shall be identified by a unique number and shall be attached to wire at each termination point.
	b. Identify each control device with permanent type marker.  Each device shall be identified by a unique number and shall be attached to each device.
	c. Numbering system for each wire and control device shall be identified on wiring diagrams and shall reflect actual designations used in the Work.



	2.7  SOURCE QUALITY CONTROL
	A.  Tests:
	1. Perform factory tests on each variable frequency drive prior to shipping.  Test shall consist of simulating expected load to be driven by operating load through speed ranges specified for driven equipment, for minimum of two hours per drive unit.
	2. Provide factory control and alarm tests on each drive unit by simulating each control signal and each alarm function to verify proper and correct drive unit action.
	3. Perform specified tests in addition to standard factory tests typically performed.

	B. Factory tests as outlined above shall be witnessed by the OWNER’s representative:
	1. The manufacturer shall notify the OWNER two (2) weeks prior to the date the tests are to be performed.
	2. The manufacturer shall include the cost of transportation and lodging for up to three (3) OWNER’s representatives.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which the Work will be installed and notify ENGINEER in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.

	3.2   INSTALLATION
	A. Install equipment in accordance with manufacturer’s recommendations and instructions and in conformance with Laws and Regulations, and the Contract Documents.
	B. Unless otherwise shown or indicated, install equipment at existing location of drive unit being replaced.
	C. Install equipment with sufficient access and working space provided for ready and safe operation and maintenance.
	D. For installations against masonry walls, provide an insulation board, 1/4-inch minimum thickness, between equipment and wall for corrosion protection.  Trim board neatly within outline of equipment.
	E. Install all terminations, lugs, and required appurtenances necessary to properly terminate power supplies.
	F. Install control wiring terminations and appurtenances necessary to complete installing control and monitoring devices.

	3.3   FIELD QUALITY CONTROL
	A. Site Tests:
	1. After installation, inspect, adjust, and test each variable frequency drive at the Site.  Testing and inspection shall be in accordance with manufacturer’s recommendations and be performed by manufacturer’s factory-trained representative.  Through ...
	2. Perform the following equipment inspection and testing and provide reports documenting procedures and results.
	a. Verify all device settings and drive adjustments.
	b. Inspect all mechanical and electrical interlocks and controls for proper operation.
	c. Test each drive through specified speed ranges and loads for a minimum of two hours per drive unit.
	d. Test each drive by using actual control signal for remote and local operation.
	e. Test each drive alarm function.
	f. Perform other tests recommended by equipment manufacturer.
	g. Perform Harmonics testing to confirm compliance with IEEE 519 limits.
	1) Testing of the Harmonic limits shall be per a VFD system as operating under natural conditions.
	2) Utilize the recorded maximum current recorded for the operating VFD system as I Load.
	3) Submit all calculations, all collected field data and graphs for review to Engineer.
	4) If the VFD system fails to be at or below any or all of the IEEE 519 Harmonic acceptable levels the VFD manufacturer shall incur all costs associated with retesting, additional harmonic mitigation equipment, equipment installation and retesting exp...



	B. Manufacturer Services:
	1. Unloading and Installation: Manufacturer’s factory-trained representative shall be present during unloading of equipment and installation at equipment’s final location.  Representative shall train installing personnel in advance in the proper handl...
	2. Post-installation Check: Manufacturer’s factory-trained representative shall check and approve the installed equipment before initial operation.  Manufacturer shall calibrate, set and program variable frequency drives provided.  Services by manufac...
	Manufacturer’s factory-trained representative shall adjust the system to final settings as specified in Article 3.5 of this section. Manufacturer’s factory trained representative shall test as specified in section 3.3.A of this section. Represe...
	3. Representative shall revisit the Site as often as necessary until all deficiencies are corrected, prior to readiness for final payment.
	4. Provide services of manufacturer’s factory-trained representatives to correct defective Work within 72 hours of notification by OWNER during the correction period specified in the General Conditions as may be amended by the Supplementary Conditions.
	5. Replacement parts or equipment provided during the correction period shall be equal to or better than original.
	6. Training: Provide services of qualified factory trained specialists from manufacturer to instruct OWNER’s operations and maintenance personnel in recommended operation and maintenance of equipment.


	3.4   ADJUSTING
	A. Following Substantial Completion, when inspection and testing are complete and variable frequency drives are operating, manufacturer’s representative shall return to the Site and make final adjustments as required to each variable frequency drive f...



	264313 Transient Voltage Suppression
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes TVSSs for low-voltage power, control, and communication equipment.

	1.3 DEFINITIONS
	A. ATS: Acceptance Testing Specifications
	B. SVR: Suppressed voltage rating
	C. TVSS: Transient voltage surge suppressor

	1.4 SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating weights, operating characteristics, furnished specialties, and accessories.
	B. Product Certificates: For transient voltage suppression devices, signed by product manufacturer certifying compliance with the following standards:
	1. UL 1283
	2. UL 1449

	C. Qualification Data: For testing agency
	D. Field quality-control test reports, including the following:
	1. Test procedures used
	2. Test results that comply with requirements
	3. Failed test results and corrective action taken to achieve requirements

	E. Operation and Maintenance Data: For transient voltage suppression devices to include in emergency, operation, and maintenance manuals.
	F. Warranties: Special warranties specified in this Section.

	1.5 QUALITY ASSURANCE
	A. Source Limitations: Obtain suppression devices and accessories through one source from a single manufacturer.
	B. Product Options: Drawings indicate size, dimensional requirements, and electrical performance of suppressors and are based on the specific system indicated.  Refer to Division 1 Section "Product Requirements"
	C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use
	D. Comply with IEEE C62.41, "IEEE Guide for Surge Voltages in Low Voltage AC Power Circuits," and test devices according to IEEE C62.45, "IEEE Guide on Surge Testing for Equipment Connected to Low-Voltage AC Power Circuits"
	E. Comply with NEMA LS 1, "Low Voltage Surge Protection Devices"
	F. Comply with UL 1283, "Electromagnetic Interference Filters," and UL 1449, "Transient Voltage Surge Suppressors"

	1.6 PROJECT CONDITIONS
	A. Service Conditions: Rate surge protection devices for continuous operation under the following conditions, unless otherwise indicated:
	1. Maximum Continuous Operating Voltage: Not less than 115 percent of nominal system operating voltage.


	1.7 WARRANTY
	A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace components of surge suppressors that fail in materials or workmanship within five years from date of Substantial Completion.

	1.8 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Replaceable Protection Modules: One of each size and type installed.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Advanced Protection Technologies, Inc.
	2. Atlantic Scientific
	3. Current Technology, Inc.
	4. Cutler-Hammer, Inc.; Eaton Corporation
	5. Entrelec International
	6. General Electric Company
	7. Innovative Technology, Inc.
	8. Intermatic, Inc.
	9. LEA International
	10. Leviton Mfg. Company Inc.
	11. Liebert Corporation; a division of Emerson
	12. Northern Technologies, Inc.
	13. Siemens Energy & Automation, Inc.
	14. Square D; Schneider Electric
	15. Surge Suppression Incorporated
	16. Sutton Designs Inc.
	17. Transtector Systems, Inc.
	18. Tycor; Cutler-Hammer, Inc.
	19. United Power Corporation
	20. Zero Surge Inc.


	2.2 SERVICE ENTRANCE SUPPRESSORS
	A. Surge Protection Device Description: Non-modular, sine-wave-tracking type with the following features and accessories:
	1. LED indicator lights for power and protection status
	2. Audible alarm, with silencing switch, to indicate when protection has failed
	3. One set of dry contacts rated at 5A and 250 VAC, for remote monitoring of protection status

	B. Surge Protection Device Description: Modular design with field-replaceable modules, sine-wave-tracking type with the following features and accessories:
	1. Fuses, rated at 200 kA interrupting capacity
	2. Fabrication using bolted compression lugs for internal wiring
	3. Integral disconnect switch
	4. Redundant suppression circuits
	5. Redundant replaceable modules
	6. Arrangement with copper bus bars and for bolted connections to phase buses, neutral bus, and ground bus
	7. Arrangement with wire connections to phase buses, neutral bus, and ground bus
	8. LED indicator lights for power and protection status
	9. Audible alarm, with silencing switch, to indicate when protection has failed.
	10. One set of dry contacts rated at 5A and 250 VAC, for remote monitoring of protection status.  Coordinate with building power monitoring and control system.
	11. Surge-event operations counter

	C. Peak Single-Impulse Surge Current Rating: 240 kA per phase
	D. Connection Means: Permanently wired
	E. Protection modes and UL 1449 SVR for grounded wye circuits with voltages of 480/277, 3-phase, 4-wire circuits shall be as follows:
	1. Line to Neutral: 800V
	2. Line to Ground: 800V
	3. Neutral to Ground: 800V


	2.3 PANELBOARD SUPPRESSORS
	A. Surge Protection Device Description: Non-modular, sine-wave-tracking type with the following features and accessories:
	1. LED indicator lights for power and protection status.
	2. Audible alarm, with silencing switch, to indicate when protection has failed.
	3. One set of dry contacts rated at 5A and 250 VAC, for remote monitoring of protection status.

	B. Surge Protection Device Description: Modular design with field-replaceable modules, sign-wave-tracking type with the following features and accessories:
	1. Fuses, rated at 200 kA interrupting capacity
	2. Fabrication using bolted compression lugs for internal wiring
	3. Integral disconnect switch
	4. Redundant suppression circuits
	5. Redundant replaceable modules
	6. Arrangement with wire connections to phase buses, neutral bus, and ground bus
	7. LED indicator lights for power and protection status
	8. Audible alarm, with silencing switch, to indicate when protection has failed
	9. One set of dry contacts rated at 5A and 250 VAC, for remote monitoring of protection status.  Coordinate with building power monitoring and control system.
	10. Surge-event operations counter

	C. Peak Single-Impulse Surge Current Rating: 120 kA per phase
	D. Protection modes and UL 1449 SVR for grounded wye circuits with voltages of 208Y/120, 3-phase, 4-wire circuits shall be as follows:
	1. Line to Neutral: 400V
	2. Line to Ground: 400V
	3. Neutral to Ground: 400V

	E. Protection modes and UL 1449 SVR for 240/120V, single-phase, 3-wire circuits shall be as follows:
	1. Line to Neutral: 400V
	2. Line to Ground: 400V
	3. Neutral to Ground: 400V

	F. Protection modes and UL 1449 SVR for 240/120V, 3-phase, 4-wire circuits with high leg shall be as follows:
	1. Line to Neutral: 400V, 800V from high leg
	2. Line to Ground: 400V
	3. Neutral to Ground: 400V


	2.4 ENCLOSURES
	A. NEMA 250, with type matching the enclosure of panel or device being protected.


	PART 3 -  EXECUTION
	3.1 INSTALLATION OF SURGE PROTECTION DEVICES
	A. Install devices at service entrance on load side, with ground lead bonded to service entrance ground.
	B. Install devices for panelboard, Motor Control Center, and auxiliary panels with conductors or buses between suppressor and points of attachment as short and straight as possible.  Do not exceed manufacturer's recommended lead length.  Do not bond n...
	1. Provide multi-pole, 30A circuit breaker as a dedicated disconnect for suppressor, unless otherwise indicated.


	3.2 PLACING SYSTEM INTO SERVICE
	A. Do not energize or connect panelboards, Motor Control Centers to their sources until surge protection devices are installed and connected.

	3.3 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test and adjust equipment installation, including connections, and to assist in field testing. Furnish all test results.
	1. Verify that electrical wiring installation complies with manufacturer's written installation requirements.

	B. Testing: Perform the following field tests and inspections and prepare test reports:
	1. After installing surge protection devices, but before electrical circuitry has been energized, test for compliance with requirements
	2. Complete startup checks according to manufacturer's written instructions.
	3. Perform each visual and mechanical inspection and electrical test stated in NETA ATS, "Surge Arresters, Low-Voltage Surge Protection Devices" Section.  Certify compliance with test parameters.

	C. Remove and replace malfunctioning units and retest as specified above.

	3.4 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain transient voltage suppression devices.  Refer to Division 1 Section "Closeout Procedures."



	320190.33 – TREE AND SHRUB PRESERVATION
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division-1 Specification sections, apply to work of this section.

	1.2 DESCRIPTION OF WORK
	A. Furnish all labor, equipment and incidentals required to protect existing vegetation areas not to be disturbed.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Marking Tape
	1. Red and yellow nylon or approved equal.

	B. Fencing or other protective devices as approved by Engineer.


	PART 3 -  EXECUTION
	3.1 PROTECTION
	A. Marking and Identification
	1. The extent of the area to be cleared and grubbed will be marked in the field by stakes and red fiberglass or nylon tape.  Individual trees or shrubs to be removed from a location where most of the vegetation is to remain will also be marked by red ...


	3.2 PROTECTION AND CARE OF TREES AND SHRUBS
	A. Protect all other trees and shrubs from defacement, injury and destruction.  Preserve trees within the right-of-way or construction area that are so delineated on the Drawings or are marked in the field.
	B. During work operations, protect the trunk, foliage, and root system of all trees to be saved with boards or other guards placed as required to prevent damage, injury and defacement.  Do not pile excavated material adjacent to the base of any trees....
	C. All such trees, shrubs, and plants shall be carefully trimmed and protected from scarring, barking, or other injury during construction operations.  All cuts and scars on trees shall be painted and treated with an approved wound dressing especially...

	3.3 TREE PRUNING
	A. Pruning Existing Trees
	1. Contractor shall prune all existing trees tagged or designated by the Engineer to remain.
	2. Remove all dead, damaged and diseased wood completely.  Do not leave stubs as it is unsightly and provides an entry point for disease spores.  Also, remove crossed, girdling, or misplaced branches with care not to spoil the natural habit of the tre...
	3. Use the undercut method for the removal of all branches greater than 1/2".  If necessary, cut a long, heavy branch into several convenient, manageable lengths to reduce the weight in easy stages.  The undercut prevents any possible tearing of the b...
	4. Trees and shrubs shall also be pruned in order to restore typical branching habits for that particular species, by trained and experienced personnel.
	5. Prune existing mature trees in late autumn or early winter, particularly for those trees that produce large quantities of sap.


	3.4 DISPOSAL OF MATERIALS
	A. All tree trunks, limbs, roots, stumps, brush, foliage and other vegetation shall become the property of the Contractor and shall be removed and disposed of by him off the project site in a manner complying with applicable local, State and Federal r...



	329200.19 - SEEDING AND MULCHING
	330130 - MISCELLANEOUS TEMPORARY FACILITIES
	PART 1 -  GENERAL
	1.1 MAINTENANCE OF SANITARY FLOWS
	A. The Contractor for this contract shall be responsible for maintaining all sanitary flows through the existing sanitary sewerage systems.  Provisions shall be made for temporary pumping and/or storage of sanitary flows during periods of sewer and ma...



	331443  PACKAGED PUMPING SYSTEMS FOR WASTEWATER
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 specification sections, apply to work of this section.

	1.2 DESCRIPTION OF WORK
	A. The Contractor shall furnish and install one (1) complete factory-built and tested duplex pump station, consisting of all piping and valves, NEMA 4X stainless steel control panel enclosure with alarms, pump, pump removal system, discharge assembly,...
	B. For ease of serviceability, all pumps and motor shall be of like type and horsepower throughout the system.
	C. The Contractor shall provide all labor, materials, tools and equipment required to furnish and install the pump station complete as shown on the Contract Drawings and as specified herein.
	D. The contract drawings and specifications were prepared based on the named manufacturer in this item and the Contractor shall include in his base bid proposal, equipment by the specified manufacturer.

	1.3 QUALITY ASSURANCE
	A. All pump manufacturers must have been in the business of manufacturing complete pump stations for a minimum of five (5) years successful field operation of actual proposed equipment and minimum of 10 installations at equivalent application.
	B. The pump manufacturer shall be the entity that designs, machines, assembles, hydraulically tests and warranties the final product.  Any entity that does not meet this definition will not be considered an acceptable supplier.  For quality control re...
	C. Supplier shall provide a list of names and dates of similar installations for verification by the engineer or Owner’s Representative.
	D. Manufacturer must demonstrate to the satisfaction of engineer that the proposed pump equipment will meet system flows and heads required. In addition, pre-submittal must also demonstrate to the satisfaction of the engineer that the equipment being ...
	E. Certified Pump Test
	1. Each pump shall be shop tested for capacity, head, speed, power and efficiency in accordance with Standards of the Hydraulic Institute.
	2. Certified copies of each test curve shall be furnished to the Engineer for approval.
	3. Test shall consist of checking each pump at its rated speed, head, capacity, efficiency, and brake horsepower.
	4. The pumps shall not leave the manufacturer’s plant until receipt of the Engineer’s approval.

	F. In addition to requirements of these specifications, comply with manufacturer's instructions and recommendations for work.
	G. If Contractor chooses to submit a bid that does not meet all the requirements of this specification, the bid shall include a written description of the deviation with data that shows the magnitude of and justification for the deviation from this sp...

	1.4 SUBMITTALS
	A. The Contractor shall submit manufacturer’s technical data and application instruction in accordance with the General and Supplementary Conditions and Division 1 specifications and any additional information listed herein.
	B. Product Data: Submit the manufacturer’s technical data and installation instructions including certified pump curves with efficiency, capacity, head, speed, brake horsepower required, and operating point required for each pump.  Submit all wiring d...
	C. Manufacturer’s Data:
	1. The Contractor shall submit, as a minimum, the following information:
	a. Motor data, including starting kVA, starting torque, full load current and torque efficiency curves, and power factor curves (typical motor test data from equivalent motors are acceptable).
	b. Materials of construction for all components.
	c. Details of the new pump installation.

	2. Manufacturer's Certificates, including certified test curves with the design points clearly marked (computer model printouts are not acceptable).  Performance curves shall be submitted for each pump to be supplied to both the Engineer and Owner.
	3. The pump manufacturer must be certified to ISO 9001 by an accredited agency, with scope of registration including design control and service after sales activities.

	D. Warranty:  The Equipment Manufacturer shall submit a (5) Five-year Full Coverage warranty certificate for review for all pump equipment. The date of the warranty begins after commissioning and operational demonstration.
	E. After receipt of notice to proceed, the contractor shall furnish the engineer the shop drawings detailing the equipment to be furnished for the pump station, including dimensional data and materials of construction.
	F. Prior to completion of equipment delivery, the contractor shall supply one (1) electronic digital copy in PDF format and three (3) paper copies of Operation and Maintenance instructions.

	1.5 WARRANTY
	A. The manufacturer shall provide a warranty on any defective pump station part(s) and labor to replace defective parts for a period of Five years after date of manufacture. The pumps shall be warranted for a period of Five (5) years. The owner will r...

	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Acceptable pump station manufacturer(s) are:

	2.2 PUMP STATION
	A. Guide Rail Assembly:
	1. Two (2) Cast Iron Base Elbow Stationary Fittings, Bolted to Wet Well Floor with Stainless Steel Studs with 4” Diameter Flanged Base Elbow Fittings.
	2. Two (2) Cast Iron Upper Guide Rail Brackets, Mounted on Wet Well Access Cover Frame.
	3. Four (4) 304 Stainless Steel Guide Pipes
	4. Two (2) Cast Iron Moveable Fittings, mounted on Pump Discharges, allowing Pumps to be removed without entering wet well.
	5. Two (2) 316 Stainless Steel Lifting Chains, attached to each Pump Lifting Handle.
	6. Include Intermediate Guide Rail Brackets if wet well depths are greater than 20’ deep.

	B. Submersible Pumps:
	1. Required Pump Models:
	a. Two (2) Barnes Explosion-Proof Submersible Envie Sithe Sewage Chopper Pumps, 40 HP, 480 V, 3-Phase Electrical Motor with Cooling Jacket, Model 4XESCDI400N4.
	b. Two (2) Flygt Explosion-Proof Submersible N-Series Pumps, 35 HP, 480 V, 3-Phase Electrical Motor with Cooling Jacket, Model NP3171.095
	c. Engineer’s pre-approved equal.

	2. The motor will be capable of operating continuously when fully submerged, partially submerged, or unsubmerged. The pumps shall be driven by a Premium Efficient/ IE3 motor capable of operating in a 40 C/104  F environment and handling liquids with t...
	3. Two (2) 50’ long Pre-Wired Power and Sensor Cords with Plugs to Connect to the Junction Box
	4. Mechanical seals: Silicon Carbide double mechanical seal.
	5. Heat and Seal Fail Alarm Sensors.
	6. 3 Inch Solids Handling Ductile Iron Impeller
	7. Slicing Blade & Striker Plate shall be manufactured of a minimum of ASTM A276 440C Stainless Steel heat treated to 53-60 HRC

	C. Discharge Piping:
	1. Socket or Flanged Pipe and Fittings, Ranging from 6” Diameter, C900 PVC.

	D. Electrical and Controls:
	1. One (1) Stainless Steel Panel Stand W/ NEMA 4X Stainless Steel Power Distribution & Control Panel Complete with Terminal Strips & Receptacles.
	a. One (1) 480 , 3-Phase Circuit Breaker with Disconnect Switch Capable of External Operation
	b. Transient Voltage Surge Suppressor (TVSS) with Dedicated Circuit Breaker
	c. Phase Monitor
	d. One (1) Duplex Arc Sentry Controller Set Complete with:
	1) Primary Level Transducer
	2) Float Switch Secondary Level Control
	3) For Each Pump:
	a) Circuit Breaker
	b) 3% Line Reactor
	c) 40 hp Variable Frequency Drive


	e. One (1) Pump Vision Touch Screen Controller PV600 for monitoring and adjustment of control settings.
	f. One (1) Transformer with Primary and Secondary Overcurrent Protection and Circuit Breakers for Odor Controller, LED area light, GFI Receptacle, , and SCADA system..
	g. HOA Switches, Run Lights, Alarm Lights, Seal Moisture Sensor and Motor Thermal Circuits, High Water Alarm Light and Audible Horn with Silence, Battery Operated Alarm Light, and Elapsed Time Meters for each pump.
	h. One (1) Laminated Schematic mounted inside Panel Door.
	i. One (1) installation of customer supplied SCADA system to communicate with Utility.
	j. One (1) Omni-site style Auto-Dialer to call upon failure.

	2. One (1) manual transfer switch with generator receptacle installed.
	3. One (1) primary transducer level control with stilling tube.
	4. Six (6) Float Switches with Stainless Steel Float Brackets for Backup with Plugs and Receptacles with 60’ Cords.
	5. One (1) Wet Well Aerator for Odor Control.

	E. Performance and Pump Schedule
	1. In order to ensure proper operation in all conditions, pump(s) must operate without overheating in continuous operation, maximum head condition required by the system. Pump(s) must also be capable of operating at zero or negative heads without dama...
	2. Pump Summary Schedule:



	PART 3 -  EXECUTION
	3.1 TESTING AND STARTUP
	A. The pumps provided shall be factory tested at three points to verify the pump performs at the design points.
	1. Tests shall consist of checking the unit at its rated speed, head, capacity, efficiency and brake horsepower, and at such other conditions of head and capacity to properly establish the performance curve.
	2. The standards of the Hydraulic Institute shall govern the procedures and calculations for these tests.
	3. All completed stations shall be factory leak tested to assure the integrity of all joints, seams and penetrations. All necessary penetrations such as inlets, discharge fittings and cable connectors shall be included in this test along with their re...

	B. The Contractor shall test all power and control devices in Control Panel for proper operation.
	C. A factory trained service technician shall be provided for a minimum of one-half (1/2) day to test and make adjustments to the control panel and level system to place it into operation and provide training in operation and maintenance.
	D. After all testing has been completed to the satisfaction of the Owner and/or Engineer, the entire Lift Station and Control Panel System shall operate satisfactorily for a minimum test period of 30 days.
	1. Cumulative down time of all components furnished shall not exceed 1/2 hour as recorded by the Engineer during the test period.
	2. System documentation shall be delivered on the last day of test period.  Test period shall not end until system documentation has been delivered.

	E. If the cumulative downtime limit is exceeded, the Engineer shall have the following options:
	1. Extend the test period as required until the cumulative downtime during the preceding 30 days does not exceed 1/2 hour as recorded by the Engineer.
	2. Subsystems which have no components contributing to the cumulative downtime will be approved as partial acceptance.
	3. Subsystems which have components that contributed to the cumulative downtime shall have their test period begin after all repairs and adjustments have been made.


	3.2 FIELD TESTING
	A. Each pump shall be submerged, operated and tested for performance compliance to its respective curve.



	011100 - SUMMARY OF WORK.pdf
	PART 1 -  GENERAL
	1.1 LOCATION OF THE PROJECT
	A. The project is located in the Village of Sunbury, Delaware County, Ohio.

	1.2 PROJECT DESCRIPTION
	A. The project consists of various upgrades to be performed on an existing sewage lift station.

	1.3 SPECIFICATIONS
	A. In general, these Specifications describe the work to be performed by the various trades, other than work specifically excluded.  It shall be the responsibility of the Contractor and Subcontractors to perform all work incidental to their trade, whe...
	B. It is advised that the Contractor and all Subcontractors familiarize themselves with the contents of the complete Specifications, particularly for the trades preceding, following, related or adjacent to their work.

	1.4 DRAWING SCHEDULE
	A. The work to be done under this Contract is shown on the following Drawings:
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