City of Seattle Invitation to Bid #PRK303
Addendum 

Updated on 10/27/2010


The following is additional information regarding Invitation to Bid #PRK303, titled Aquarium Pumps released on 10/18/2010.  The due date and time for responses remains 10/29/2010 (Pacific).  This addendum includes both questions from prospective bidders/proposers and the City’s answers, and revisions to the ITB/RFP.  This addendum is hereby made part of the ITB/RFP and therefore, the information contained herein shall be taken into consideration when preparing and submitting a bid/proposal.
	Item #
	Date Received
	Date Answered
	Vendor’s Question
	City’s Answer
	ITB Revisions

	1
	10/19/2010
	10/21/2010
	The City has determined that a set of specifications were inadvertently omitted from the bid documents.
	
	The following embedded document shall be added to Section 5, Scope of Work, Drawings:
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	2
	10/19/2010
	10/21/2010
	The City has determined that a set of specifications were inadvertently omitted from the bid documents.
	
	The following embedded document shall be added to Section 5, Scope of Work, Front End Specifications:


[image: image14.emf]01 78 23 Operation  & Maintenance Data.doc



 EMBED Word.Document.8 \s [image: image15.emf]01 78 36 Warranties  & Bonds.doc



 EMBED Word.Document.8 \s [image: image16.emf]01 78 39 Record  Documents.doc



	3
	10/25/2010
	10/26/2010
	Rebuild of Goulds Pumps is not specific enough.

Specification states “Pumps shall be rebuilt to a warrantable parts labor condition of a minimum of 24 months.” Minor Rebuild: Replace all shafting, bowl bearing, spider bearings, shaft coupling, packing, wear ring, and balance impeller.  Same bowl assembly (1 stage bowl assembly and enclosed impeller).

Minor Rebuild lead time is not an issue (12 weeks first pump and 24 weeks second pump).

Major Rebuild:  Replace all shafting, bowl bearing, spider bearings, shaft coupling, packing, and “new” bowl assembly, 

Major Rebuild lead time is an issue (20 weeks first pump and 24 weeks second pump).

What rebuild does the city want us to quote?  Quote both rebuilds?
	Bid based on your ability to warranty for 24 months.  Rebuild states “all rotating assemblies and components”.  We didn’t differentiate with respect to the bowl and/or minor vs. major rebuild, but bidders should expect significant replacement of parts and assemblies.
	


Page 1 of 2

_1349086063.pdf





_1349086213.pdf


Aquarium Saltwater Pump Replacement WC 2392 Section 220800
Commissioning of Mechanical Systems


© 2010 The Greenbusch Group, Inc. 220800 - 1 of 4


SECTION 220800 - COMMISSIONING OF MECHANICAL SYSTEMS


PART 1 - GENERAL


1.01 SUMMARY


A. Work covered under this section of the specification includes the furnishing of all equipment,
materials and labor incidental to complete the coordination, management and execution of
Contractor participation within the commissioning process. This includes commissioning support
activities related to mechanical system installation, start-up and testing. This also includes
Contractor coordination and scheduling of commissioning activities, participation in deficiency
resolutions, and select the most current edition of the Seattle Energy Code (SEC) project
completion requirements, for which the Contractor is responsible.


B. Systems installed under Division 22, as well as certain pieces of equipment provided under other
Divisions (including but not limited to Division 26) that connect to or interface with systems in
Division 22, will be evaluated and tested (commissioned) to ensure that each performs per the
intent of the design and/or representations made relative to performance, efficiency, and suitability
for application in this project.


C. Owner will employ an Commissioning Authority.  The Commissioning Authority is a knowledge-able
third party, hired to verify that the systems work as intend-ed. The Commissioning Authority will
inform the Owner of the results of the commissioning, and provide suggestions, as necessary, to
correct deficiencies in observed performance or installation.


D. Commissioning Agent shall be in attendance along with Seattle Aquarium Controls Contractor
RCK, electrical contractor, and pump installer at a Kick-off meeting for the Commissioning process,
that will immediately follow the installation of each new or rebuilt saltwater pump.


1.02 SYSTEMS TO BE COMMISSIONED


A. Commissioning activities will be completed for the following systems and equipment.
1. Saltwater Pumps and Accessories
2. Variable Frequency Drives


1.03 CONTRACTOR RESPONSIBILITIES


A. Furnish project completion requirements in accordance with the contract documents and as
described in the SEC, Section 1416.2 - Cx Requirements, Sections
1. 1416.2.1 General
2. 1416.2.2 Systems Balancing
3. 1416.2.3 Functional Performance Testing
4. 1416.2.4 Post Construction Commissioning
5. 1416.2.5 Commissioning Reports


B. Execute equipment start-up of mechanical systems in accordance with the contract documents and
perform the following start-up procedures.
1. STARTING OF SYSTEMS


a. Coordinate schedule for start-up of various equipment and systems.
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b. Notify Owner's Representative and Commissioning Authority at least seven (7) days prior
to start-up of each item.


c. Verify that each piece of equipment and system has been checked for proper lubrication,
drive rotation, belt tension, control sequence, or for other conditions that may cause
malfunction or damage.


d. Verify that tests, meter readings, and specified electrical characteristics agree with those
required by the equipment or system manufacturer.


e. Verify wiring and support components for equipment are complete and tested.
f. Execute start-up under supervision of applicable personnel in accordance with contract


documents and manufacturer's instructions.
g. When specified in individual specification sections, require manufacturer to provide


authorized representative to be present at site to inspect, check, and approved
equipment or system installation prior to start-up, and to supervise placing equipment or
system in operation.


h. Provide detailed startup forms and clearly document all completed startup activities.  The
controls start-up forms shall include detailed checkout forms with descriptions for each
controlled device.  Provide copies of start-up forms to the Architect.


i. Correct deficiencies found during start-up in a timely manner.
j. Submit a written notice that equipment and systems have been properly started and are


functioning in accordance with manufacturer's recommendations and the contract
document.


C. Give a minimum of 48 hours prior notice to the Commissioning Authority when pipe flushing,
cleaning, startup of each piece of equipment.  Notify the Commissioning Authority when
commissioning activities not yet performed or not yet scheduled will delay construction.  Be
proactive in seeing that commissioning processes are executed and that the Commissioning
Authority has the scheduling information needed to efficiently execute commissioning.


D. Provide commissioning support for Commissioning Authority's testing activities, including but not
limited to: attend commissioning meetings, coordinate and schedule participation of Contractor and
Commissioning Authority activities, provide access to work, assist in system testing and
troubleshooting efforts.  Specific coordination requirements are as follows:
1. Coordinate Commissioning support of Seattle Aquarium Controls contractor RCK with the


Commissioning Agent as well as make staff available to exercise system, as requested by
Commissioning Agent.


2. All Start-Up of mechanical equipment (refer to mechanical equipment schedules) shall be
coordinated beforehand with Commissioning Agent.


3. Electrical Contractor shall make staff available to staff available to exercise any aspects of the
electrical word, as requested by Commissioning Agent.


4. Functional Performance Testing shall be performed by the Commissioning Authority and
supported by the Contractor.  Contractor shall provide support to operate all mechanical
systems deemed necessary by the Commissioning Authority when conducting Functional
Performance Tests.


E. Furnish information as requested, in a timely manner, to the Commissioning Authority including but
not limited to project schedules, shop drawings, accepted submittal and product data; product
operation and maintenance information; substitutions or change orders, inspection and test reports;
sequence of operations, point-to-point testing report; test and balance reports, or other select
information as may be requested.


F. Contractor shall cooperate with the Commissioning Authority personnel and provide qualified
personnel when scheduled to operate any mechanical equipment under Division 22.


G. Contractors shall, in a timely manner, make repairs or correct performance deficiencies found
during the installation, Start-Up, Operational and Functional testing period, and provide qualified
personnel to Commissioning Agent for any required retesting of mechanical systems.







Aquarium Saltwater Pump Replacement WC 2392 Section 220800
Commissioning of Mechanical Systems


© 2010 The Greenbusch Group, Inc. 220800 - 3 of 4


H. Contractor shall provide written documentation of mechanical system Start-Up and Operational
Testing as described in Division 1 and 22 and shall meet the documentation requirements
described in this Section.


I. The Contractor shall document action performed to resolve deficiencies, re-testing or other
activities required to achieve operational equipment and systems. Written documentation of
corrective actions shall be provided to the Commissioning Authority within seven (7) days of the
issued deficiency log, and at a minimum, shall include:
1. Description of repair.
2. Date performed.
3. Result of repair.


J. Contractor shall generate a training schedule, including a detailed agenda as described in Division
1 and 22, and coordinate training activities with Owner and Commissioning Authority.  Notify
Commissioning Authority at least seven (7) days prior to Owner Training taking place.


1.04 COMMISSIONING AUTHORITY RESPONSIBILITIES


A. Commissioning Authority shall provide select project completion requirements, which shall, at a
minimum, meet the requirements of SEC Section 1416 - Mechanical Systems Commissioning and
Completion Requirements.


B. Provide a commissioning plan. The Commissioning plan shall be prepared and executed in
accordance with the separate agreement between the Owner and the Commissioning Authority.
The plan shall, at a minimum, include the Commissioning scope of work; description of
commissioning process; roles and responsibilities for Engineer, Contractor and Commissioning
Authority; schedule of activities; sample forms to be used for inspection, verification and/or testing;
and anticipated functional test procedures for each system to be tested.


C. Generate a commissioning schedule and shall coordinate with the Contractor for incorporation into
the Master Construction Schedule.


D. Perform periodic site visits, as defined by the Owner agreement, during the construction phase to
observe construction progress and installation quality.  Field observations shall concentrate on
those systems to be commissioned. A field observation report shall be submitted for each site visit
to the Owner within Seven (7) days. The observation report shall include a description of systems
and equipment inspected, and shall include a description of any deficiencies identified during these
inspections.


E. Perform equipment and system installation verification and verify contractor pre-start and start-up
process execution.


F. Perform equipment and mechanical system functional performance tests. Detailed functional
performance test procedures shall be written and executed to demonstrate system operation per
design intent. Final test procedures shall be submitted to the Owner (30) days in advance of
scheduled test dates. Functional performance testing shall be performed by the Commissioning
Authority and supported by the Contractor.


G. Provide reports to the Owner detailing commissioning activities, field observations, equipment
verification and functional tests performed.


H. Maintain written documentation of deficiencies found and track deficiencies to their resolution. The
deficiencies log shall, at a minimum, include:
1. Description of deficiency
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2. Date found
3. Corrective measures performed
4. Date resolved


I. Organize and facilitate commissioning meetings as necessary to conduct commissioning activities
in an effective and efficient manner.


J. Cooperate with Owner, Architect and Contractor personnel; provide qualified personnel when
scheduled.


K. Provide a preliminary report and final report of commissioning test findings in accordance with
SEC, Sections 1416.2.5.1 and 1416.2.5.2 respectively.


L. Commissioning Authority is not authorized to:
1. Release, revoke, alter, or expand requirements of Contract Documents,
2. Direct, approve or accept any portion of work,
3. Perform any duties of the Contractor,
4. Perform any duties of the Project Engineer.


PART 2 - PRODUCTS   (NOT USED)


PART 3 - EXECUTION   (NOT USED)


END OF SECTION 220800
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SECTION 01 78 36   PAGE 1

WARRANTIES & BONDS




PART 1 – GENERAL


1.01
GENERAL:

A. This section addresses the need, if required, to either extend the bonded warranty for the Contractor and/or obtain extended warranties from subcontractors, suppliers and or manufacturers for materials, equipment, and installation as identified in the technical specifications of the Project Manual, and warranty inspections.


B. The general guaranty and warranty for the entire project shall be provided FOR A PERIOD OF NOT LESS THAN ONE YEAR FROM  THE DATE  OF PHYSICAL COMPL;ETION

1.02
Extension of standard Contractor-Bonded Warranty:

A. If, as part of developing the technical specification, it is determined that the standard one year warranty period from date of Physical Completion should be extended, it shall be so noted in the technical specification.

1.03
Extended Warranty for materials, equipment, and installation:

A. Individual technical sections may require specific warranties beyond the standard one-year bonded warranty.


B. Subcontractors, manufactures and suppliers shall provide limited or full warranties for products that they provide as specified later in this document.  

C. Extended warranties shall start at Physical Completion and cover the warranty period specified in the technical specifications or the time period provided by the subcontractor, supplier and or manufacturer, which ever is longer.  Warranties shall cover material and or equipment replacement, costs of installation, and costs associated with repair of damages caused by the removal and replacement of the defective product. 


D. Form of extended Warranty:


"I (We), (insert the name of Contractor), certify (insert name of trade or portion of work being guaranteed) installed by (insert name of appropriate subcontractor) on (insert name of job) located at (street address or location), is performed in strict accordance with the contract documents.  Further, I (we) guarantee this work to be free of defects in materials and workmanship, for (fill in specific required guarantee period) years from (date of Physical Completion), and will repair, or replace, without delay, any defects in materials or workmanship, and associated damage discovered within the warranty period by replacing the defective material and or equipment at no cost to the Engineer.


Sincerely,


(Name of Contractor/responsible principal/address/telephone number):


Signed by Principal, Partner, or other person authorized to commit firm.


1.04
Submittal Requirements:

A. Submit one (1) hard cover binder with originals of each extended warranty specified in respective specification sections of the Project Manual to the Consultant for their review and approval.  Binder shall match the O&M Manual binders in Section 01 78  23.  Submit Approved binder and contents with the Approved O&M Manuals prior to Substantial Completion.  


1.05
Warranty Provisions:

A. The bonded warranty period for the Contractor extends for one year from the date of Physical Completion.


B. In the event of failure of any part of the Work during the warranty period, repair or remove and replace the defective components, including repair/replacement of any overlying or dependent construction, at no additional charge to the Engineer.


C. Repair and replacements shall be completed in accordance with all the requirements of the Contract Documents.  Repaired or replaced work shall be an exact match for original work unless otherwise approved in writing by the Engineer.


D. In the event of repeated failure of any repaired component, or if the Engineer is not satisfied that the quality of repairs meets the requirements of the Contract Documents, the Engineer may order defective work completely removed and replaced with new.


E. The Engineer shall schedule a warranty inspection of all work completed under the Contract within one year of the date of Physical Completion.  The Engineer shall establish the date, time and place for the warranty inspection and notify the Contractor and Consultant to send representatives. Working with the Engineer and the Contractor, the Consultant shall identify valid warranty defects and prepare a warranty inspection list of items to be corrected.  The Consultant shall provide a copy of the warranty inspection list to the Engineer and the Contractor.  The Contractor shall correct and/or replace defective items or defective workmanship in a reasonable time, not to exceed two months.  Failure of the Contractor to correct identified warranty deficiencies may result in the Engineer referring the matter for corrective action.

PART 2 - PRODUCTS:   Not Used


PART 3 - EXECUTION:  Not Used

END OF SECTION
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SECTION 01 78 39   PAGE 1

RECORD DOCUMENTS




PART 1 - GENERAL


1.01
As-BUILT Drawings:

A. The Contractor shall maintain a clean, undamaged set of bond copies of the Contract Drawings.  Clearly identify the set as "AS-BUILT DRAWINGS".  Mark the set to show the actual installation of materials and systems wherever the installation varies substantially from the Work as originally shown in the contract documents.  Mark whichever drawing is most capable of showing conditions fully and accurately; where Shop Drawings are used, record a cross-reference at the corresponding location on the Contract Drawings and affix the shop drawings to the prints.  Clearly mark and number the work in each Change Order.  Give particular attention to concealed elements that would be difficult to measure and record at a later date.


1.02
Use and Protection:

A. Do not use Record Documents for construction purposes; protect from deterioration and loss in a secure, fire-resistive location; provide access to record documents for the Consultant’s reference during normal working hours.


1.03
QUALITY ASSURANCE:

A. Delegate the responsibility for maintenance of record prints to one person on the Contractor's staff, as approved by the Engineer.


B. Make entries on the record prints clearly showing as-built conditions within 24 hours after completing any element of work.


C. Accuracy of records:


1. Coordinate changes and additions within the record prints, making adequate and proper entries on each page of specifications and each sheet of drawings and other documents where such entry is required to show the change properly.


2. Accuracy of records shall be such that future search for items shown in the contract documents may rely reasonably on information obtained from the approved project record documents,


1.04
MAINTENANCE OF RECORD DOCUMENTS:

A. Maintain and store in field office apart from documents used for construction, the following documents:


1. Permit drawings, bearing building permit approval from DPD and/or other regulatory agency having jurisdiction, if any.


2. Project Manual, bearing building permit approval from DPD and/or other regulatory agency having jurisdiction, if any.


3. The Signed Contract, Bonds, Insurance, Addenda, Design Clarifications, Field Directives, Modification Proposals, Change Orders, and approved Substitutions.


4. Approved shop drawings and all other submittals.


5. Field test records.


B. Provide files and racks for storage of documents


C. File documents in accordance with Project Manual table of contents.

D. Maintain documents in orderly, clean and legible conditions.  Do not use record documents for construction purposes.


E. Make documents available for weekly progress meeting and at all times for inspection by Consultant.

F. In the event of loss of recorded data, the Contractor shall use all means necessary to again secure the data to the Engineer's satisfaction.

G. Payment may be withheld or pay requests modified for incomplete recording of as-built data.

H. The Engineer may request confirmation of recorded work by independent survey.  If inaccuracies are found, Engineer may order hidden elements to be exposed for recording.  All costs associated with this work may be deducted from the Contractor's contract amount if the information has either not been recorded or has been recorded incorrectly.


1.05
SUBMITTALS:

A.
Before Substantial Completion, the Contractor shall deliver a complete set of Record Documents to the Consultant for review and approval.  The Record Documents will consist of one black line As-built Drawing set; annotated Project Manual; Change Orders; and approved shop drawings, product data, and samples which clearly and legibly show all deviations from the Contract Documents with colored pencil.  The Record Documents must be approved by the Consultant prior to the Contractor requesting a Substantially Completion date from the Engineer.

PART 2 - PRODUCTS:   Not Used


PART 3 - EXECUTION 


3.01
RECORDING:

A. Mark Record Documents with red erasable pencil; use other colors to distinguish between variations in separate categories of the Work.


B. Mark new information that was not shown on Contract Drawings or Shop Drawings, and as directed by the Engineer.


C. Indicate changes to the work and/or the project site that were not known prior to beginning the work but were visible as part of the project implementation that did not result in a change order.


D. Note all changes resulting from Modification Proposals by MP# and including approved substitutions.


E. Record information concurrently with construction progress.  Do not conceal any work until required information is recorded.


F. The Contractor and its subcontractors shall coordinate recording of information as follows: 


1. Each subcontractor is responsible for making record notations for his/her own work and forwarding these not less than weekly to the general Contractor.  The general Contractor will transfer each subcontractor's notations as well as record its own notations of the general Work to a single set of record documents.


2. Legibly mark record set of drawings and addenda to show the following:


a) Accurate measurements and locations of underground services and utilities, referenced to the building or other permanent construction as directed by the Engineer.


b) Note changes of direction and locations, by horizontal dimension and vertical elevations, as utilities are actually installed.


c) Note deviations from the contract documents, and reference reason for change (e.g., construction meeting minutes, telephone call report, field order, etc).


d) Show details and locations not on original contract drawings.


e) Indicate field changes of dimensions and details.


G. Specifications and addenda: Legibly mark each section to record:


1. Manufacturer, trade name, catalog number, and supplier of each equipment item actually installed; and


2. Changes made by field order or by change order.


H. Shop drawings, product data sheets and samples: Maintain one complete set as Record Documents and legibly annotate to record all approved changes.


3.02
ORGANIZATION OF RECORD DOCUMENTS:

A.
Organize all Record Documents into a manageable set, and print suitable titles, dates and other identification on the cover sheet.

END OF SECTION
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SECTION 221123 - PUMPS AND ACCESSORIES


PART 1 - GENERAL


1.01 SECTION INCLUDES


A. Pumps


B. Variable Frequency Drives


1.02 RELATED DIVISIONS AND SECTIONS


A. Division 1, Division 26.


B. Section 211116, Piping


C. Section 220800, Commissioning of Mechanical Systems


1.03 SUBMITTALS


A. See Division 1, Division 22, Section 220500, and Section 013310 for Submittal requirements.


B. Product Data:
1. Include pumps and accessories.
2. Include component sizes, rough-in requirements, service sizes, and finishes.
3. Include product description, model, dimensions, component sizes, rough-in requirements,


service sizes, and finishes.
4. Provide electrical characteristics and connection requirements.


C. Shop Drawings: Indicate detailed assembly of components of each system or sub-system.  Provide
detailed layout drawings of pump, piping configurations, and schedules of materials and
equipment.  See Section 220500 for additional requirements.


D. Manufacturer's Instructions: Indicate installation details, components assembly, and start-up
procedures.


E. Project Record Documents: Record actual locations of controlling devices and underfloor piping.


F. Operation Data: Include installation instructions, lubrication instructions, and assembly views.


G. Maintenance Data: Include maintenance and inspection data, replacement part numbers and
availability, and service depot location and telephone number.


H. Warranty: Submit manufacturer warranty and ensure forms have been completed in Owner's name
and registered with manufacturer.


I. Checkout, Commissioning (See Section 220800 for Commissioning documentation requirements),
and Instruction material shall be provided prior to the activities to which they relate. Submittal of
these checklists, start-up sheets, and manuals shall be noted on the project schedule.







Aquarium Saltwater Pump Replacement WC 2392 Section 221123
Pumps and Accessories


© 2010 The Greenbusch Group, Inc. 221123 - 2 of 7


1.04 QUALITY ASSURANCE


A. Perform Work in accordance with NSF 50. Maintain one copy on site.


B. Manufacturer Qualifications: Company specializing in manufacturing the type of products specified
in this section, with minimum five years of documented experience.


C. Installer Qualifications: Company specializing in performing the type of work specified in this
section with minimum 5 years of experience.


1.05 REGULATORY REQUIREMENTS


A. Conform to all applicable codes for installation of all systems.


B. Perform work in accordance with local regulations.


C. Provide certificate of compliance from authority having jurisdiction indicating approval of
installation.


1.06 PRE-BID FIELD VERIFICATION


A. Any contractors or manufacturers who wishes to bid on this project must field verify that their
selected pumps can be installed in the space provided.  Access will be provided by the Seattle
Aquarium to all contractors and manufacturers prior to the close of bidding for this field
verifications. See Section 011100 for more detailed description.


1.07 DELIVERY, STORAGE, AND PROTECTION


A. Accept equipment on site in shipping containers with labeling in place. Inspect for damage.


B. Protect equipment from damage and elements by maintaining shipping packaging in place until
installation.  Store equipment in a manner approved by the manufacturer.  Maintain temporary inlet
and outlet caps in place until installation. See Section 011100.


1.08 WARRANTY


A. See Division 1 -Closeout Submittals, for additional warranty requirements.


1.09 SYSTEM START-UP


A. Contractor shall start-up and check all systems for proper operation.  Use industry standard or
manufacturer check-off sheets for start-up. Provide copy of check sheets used to Engineer for
review and acceptance.  See additional start-up requirements specified under Section 221123,
Paragraph 2.01 and 2.02.


B. Coordinate system start-up with Commissioning Agent.  See Section 220800 for Commissioning
requirements.
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1.10 TESTING AND DEMONSTRATION


A. Submit a start-up procedure for engineer to review and approve. Coordinate all testing procedures
and schedules with engineer. All testing shall be documented with test procedures, results and
initials of witnessing personnel.


B. Perform all alignment, hydrostatic, flow, operating, and vibration  tests required and specified to
successfully start the equipment. Additional tests may be required under balancing and testing to
confirm and verify performance.


C. Systems Operation Demonstration: Subject systems to such operating tests as are required to
demonstrate that the equipment installed will operate within the specified and scheduled limits
through normal ranges and sequences including simulation of possible abnormal conditions.
Operate every device manually and automatically, in accordance with its purpose. Operating test
duration; not less than 6 hours after all major corrections have been made. If tests do not
demonstrate satisfactory system performance, correct deficiencies and retest systems.


D. Operation of Equipment and Systems: Contractor is responsible during all periods of balancing and
testing.


E. Provide all equipment, instruments, personnel and supplies required to conduct all tests.


F. See Section 220800 for Commissioning requirements.


1.11 INSTRUCTION FOR OWNER'S PERSONNEL


A. Contractor's representatives, in general, who conduct these instructions and demonstrations shall
be qualified foremen or superintendents acquainted with this project and from the trade involved.
For control systems, the representative shall be the control engineer who performs testing and
adjustment. For major equipment, the representative shall be manufacturer's representatives with
operating experience and substantial design experience on this project. Their qualifications shall be
submitted to the Engineer before conducting the instruction period.


B. Representatives of Owner who will be present at these meetings may include Owners
administrative, operating, and maintenance personnel; and for fire protection systems,
representatives of City Fire Department.


C. General Description of Instruction Periods: Each period shall include preliminary discussion and
presentation of information from operation and maintenance manuals with appropriate references
to Drawings, followed by tours of equipment spaces explaining maintenance requirements, access
methods, servicing, and maintenance procedures, temperature settings, and available system and
equipment adjustments.


D. Duration of Instruction Periods:
1. Pump Systems 1/2 day or as determined by pump manufacturer.


PART 2 - PRODUCTS


2.01 PUMPS


A. Pumps to be supplied under this specification shall be vertical turbine lineshaft design, consisting of
a bowl, column assembly and discharge head.  The impellers shall be enclosed type. The column
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assembly shall be designed for open lineshaft.  The discharge head shall be designed to carry the
entire weight of the bowl and column assembly along with the specified driver with no undue
vibration or noise. All equipment supplied shall be suitable for this application and conform to this
specification.


B. The vertical turbine lineshaft pump shall conform to the materials of construction as listed for open
lineshaft design:
1. Bowl 316SS standard
2. Suction Bell 316SS
3. Impeller 316SS (Enclosed) taper locked, dynamically balanced
4. Bowl Shaft Nitronics 50
5. Suction Bell Bearing Carbon
6. Bowl Bearings Carbon
7. Strainer 316LSS (basket)
8. Column 316LSS long flanged
9. Column Shaft 316SS, lineshaft sleeve: none
10. Lineshaft Bearings Rubber with phenolic backing, 5' spacing
11. Lineshaft Coupling 316SS Threaded
12. Discharge Head 316LSS with 316LSS driver stand
13. Headshaft Coupling 315SS Threaded
14. Seal Packing Acrylic Yarn and Graphite
15. Coupling Guard 316SS


C. Coordinate existing pump bowl assembly screen removal and new pump bowl assembly screen
installation with Seattle Aquarium.


D. The pump manufacturer shall include in his proposal two (2) days start-up field service for the
purpose of supervising pump start-up and instruction of proper pump operation and maintenance.
Service provided by factory representative:
1. Inspect and approve installation
2. Supervise initial adjustment
3. Supervise field run test
4. Instruct owner in proper start-up and operation and maintenance
5. Coordinate pump manufacturer start-up with Commissioning Agent and Section 220800


E. Bowl Assembly:
1. The suction bell shall be designed to provide conservative entrance velocities and direct the


flow to the first stage impeller. The inner surface of the suction bell shall be smooth and free of
sharp projections which could cause turbulence or cavitation. The suction bell shall be
designed to house the suction bell bearing by means of four (4) vanes.


2. The bowls shall be smooth and free of sharp projections. Bowls shall have register fits for
alignment and be connected by flanged and bolted construction.


3. The impellers shall be machined and finished smooth to insure proper performance. They are
to be dynamically balanced prior to assembly.


4. The bowl shaft to be designed of ample size to operate without distortion and have the first
critical speed not less than 50 percent above the maximum operating speed.


F. Column Assembly:
1. The interior of the column shall be free of offsets, burrs, discontinuities and irregularities.
2. The lineshaft shall be of adequate size to transmit the full power of the pump without slip,


vibration or excessive elongation, and shall have screwed joints. Lineshaft lengths shall not
exceed 10 feet. The lineshaft shall have left hand threads to tighten during pump operation.


3. The bearing spacing shall be selected to insure operation at a minimum of 25% above or
below the first critical speed.


G. Discharge Head Assembly:
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1. The discharge head shall be designed for above ground service and fitted with a flanged
connection.  The discharge head shall be designed to carry the entire weight of the complete
pump and driver without distortion when spanning an opening of sufficient size to permit
removal of the complete pump assembly.  The head design shall insure that vibration limits
are in accordance with Hydraulic Institute Standards. The discharge head shall be provided
with a coupling guard.


2. Seal type shall be stuffing box.  An extra long bearing shall be located below the packing in
the stuffing box. Packing lubrication leakage through the stuffing box shall be drained back  to
the sump. The packing gland shall be of a two (2) piece design.


H. Driver Features:
1. Electric motor, WPI premium efficiency motor enclosure
2. 40 degrees C ambient
3. Steady bushing
4. Suitable for VFD


I. All hydro and performance testing shall be completed and documented prior to the application of
any paint and/or coating. All factory testing shall be in accordance with the standards of the
Hydraulic Institute.  All testing is to be performed at the pump manufacturer's facility.


J. See section 220800 for additional Commissioning and testing requirements.


K. Basis for Design: Goulds VIT-FF 10x16BHC. Other manufacturers by accepted prior approval.


2.02 PUMP VARIABLE FREQUENCY DRIVES (VFD)


A. Solid state adjustable frequency drive, one per motor. The pump capacity shall be controlled by
varying the speed of the pump motor. Coordinate variable frequency drive control requirements
with the Seattle Aquarium Control Contractor RCK and Division 26. Eddy current devices are not
acceptable. Drive shall be provided, mounted and wired by the pump manufacturer. The VFD's
shall be solid state, with a pulse width modulated output. The NEMA 12 enclosure shall be dust
tight completely assembled and tested by the manufacturer. The VFD shall employ a full wave
rectifier, Integral Gate Bipolar Transistors (IGBT's) as the output switching device. Power factor
shall be 97% or better at full speed and full load. ITT PumpSmart.  Other manufacturers by
accepted prior approval.


B. Features
1. Coordinate all features with Seattle Aquarium and Seattle Aquarium Controls Contractor RCK
2. Gateway compatible with existing Seattle Aquarium DDC system.
3. A programmed reverse run inhibit shall be provided to prevent reverse rotation of pumps.
4. The VFD shall include a control terminal strip for the purpose of accepting external control


commands.  These shall include:
a. Forward Run/Stop - A command from any normally-open contact shall cause the VFD to


run.
b. Speed Reference Input - Shall accept either a manual speed pot signal or an instrument


follower signal of:
1) 0 to 10 VDC
2) 4 to 20 mA current
3) 1 to 5 VDC


c. Multi-function output contacts shall be provided; one shall be a relay contact rated for 1A.
at 230VAC or 30VDC; two shall be open collector outputs rated for 48VDC at 50mA. All
shall be individually programmable for any of the following indications:
1) Run mode
2) Zero speed detect
3) Overtorque detect
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4) Coast to stop detect
5) Run reference mode
6) Speed reference mode
7) Speed synchronization
8) Output frequency detect
9) Skip frequency


5. Low voltage detect
6. Operation ready
7. Speed reference missing
8. Braking resistor fault
9. Drive fault
10. Firestat/freezestat


a. Output Fault Relay Contact - A form C fault relay contact shall be provided for remote
indication that the AFD diagnostic has detected a fault condition and can be selectively
activated when either a fault initially occurs or after final (unsuccessful) auto restart
attempt.  This contact shall be rated for 1A at 230 VAC or 30 VDC.


b. Terminal that will accept contact closure for remote switching between local/remote
control (or H.O.A.).


c. Multi-function input terminals that will accept freezestat or firestat signals or any external
fault signal that will then shut down the drive and give a digital readout, or provide
external relays and indicating lights to accomplish this.


d. A multi-function analog output signal shall be provided, selectable for 0 to 10 VDC signal
proportional to either output frequency or output current.


C. Local Operator Control
1. The VFD shall have a front mounted sealed touch-pad operator to include:


a. Local run/stop keys
b. Local speed command
c. Reset push button
d. Digital output frequency meter and speed reference meter which both can be


reprogrammed for other speed related indications, including RPM, GPM, FPM, etc., or
provide an integrally mounted meter.


e. Digital voltmeter, or provide integrally mounted meter.
f. Digital kilowatt-meter, or provide integrally mounted meter.
g. Digital ammeter, or provide integrally mounted meter.
h. Input and output terminal status indication.


D. Additional Features:
1. Integral 3% line reactors to reduce harmonics to the power line and to increase power factor.


The minimum impedance shall be 3%.
2. The keypad shall include Hand-Off-Auto membrane selections. When in "Hand", the VFD will


be started and the speed will be controlled from the up/down arrows. When in "Off", the VFD
will be stopped. When in "Auto", the VFD will start via an external contact closure and the VFD
speed will be controlled via an external speed reference. The drive shall incorporate
"bumpless transfer" of speed reference when switching between "Auto" and "Hand" modes
and vice-versa.


E. Features to be furnished and mounted by the drive manufacturer.  Features shall be UL Listed by
the drive manufacturer as a complete assembly.
1. Complete factory wired and tested bypass system consisting of an output contactor and


bypass contactor. Overload protection and shall be provided in both drive and bypass modes.
2. The following operators shall be provided:


a. Bypass Hand-Off-Auto
b. Drive mode selector
c. Bypass mode selector
d. Bypass fault reset
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3. The following indicating lights (LED type) shall be provided.
a. Power-on
b. External fault
c. Drive mode selected
d. Bypass mode selected
e. Drive running
f. Bypass running
g. Drive fault
h. Bypass fault
i. Bypass H-O-A mode
j. Automatic transfer to bypass selected


4. Customer Interlock Terminal Strip - provide a separate terminal strip for connection of freeze,
fire, smoke contacts, and external start command. External safety interlocks shall remain fully
functional whether the system is in Hand, Auto, or Bypass modes. The remote start/stop
contact shall operate in VFD and bypass modes.


5. The following relay (form C) outputs from the bypass shall be provided:
a. Drive run
b. Bypass run
c. Drive fault
d. Bypass fault (motor overload or underload (broken belt))


6. Automatic or manual bypass (field selectable)
7. Manual or automatic bypass fault (field selectable)
8. Dedicated digital input that will transfer motor from VFD mode to bypass mode upon dry


contact closure for fireman's override. Two modes of operation are required.
a. One mode forces the motor to bypass operation and overrides both the VFD and bypass


H-O-A switches and forces the motor to operate across the line.
b. The second fireman's override mode remains as above, but will defeat the overload and


single-phase protection for bypass and run the motor to destruction.
9. Door interlocked, padlockable circuit breaker which will disconnect all input power from the


drive and all internally mounted options.


PART 3 - EXECUTION


3.01 INSTALLATION


A. Install all work in accordance with State of Washington, City of Seattle and Industry standards.


B. Install equipment in accordance with manufacturer's instructions.


3.02 VARIABLE FREQUENCY DRIVES


A. Furnish and install complete all wiring and control connections required. Coordinate electrical
connections to equipment Division 26.


END OF SECTION 221123
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OPERATION AND MAINTENANCE DATA



PART 1 - GENERAL


1.01
RELATED DOCUMENTS:

A.
Drawings and general provisions of contract, including General Conditions and Division 1 Specifications, apply to work in this Section. 


1.02
WORK IN OTHER SECTIONS:

A.
Coordinate related work specified in other parts of the project manual


1.03
DESCRIPTION OF WORK:

A.
The O & M Manual shall contain:  all operating and maintenance data relevant to all landscape and irrigation components; architectural products, finishes and furnishings; mechanical equipment and components; electrical equipment and components; and any other special equipment and components as required for the project.  Note:  An itemized indexed list of all warranted items and products and their warranty term shall be placed at the beginning of the O & M Manual for easy reference.

1.04
MANUAL FORM:

A.
Organization - the Manual shall be organized in accordance with the 50 Division CSI (The Construction Specifications Institute) numbering system.  Divisions shall be flagged with tabs.


B.
Size – shall be 8-1/2" x 11"


C. Paper – provide 20 pound minimum; white for typed pages.


D.
Text – provide Manufacturer's printed data, or neatly typewritten information.


E.
Drawings - accordion fold all oversize drawings to 8-1/2" x 11" size for binding.


F.
Flyleaf - provide for each separate product and major component parts of equipment followed by typed descriptions.  Provide indexed tabs for each CSI Division.


G.
Tabs- shall be typewritten, plastic coated, reinforced, and indexed to match the names and order listed in the Table of Contents.

H.
Binders – provide:


1. Commercial quality three-ring hard cover binders with durable and cleanable plastic covers for inserting required cover and spine information.

2.
Maximum ring size: As suitable to content, 3 inch maximum.  Minimum ring size:  one inch.

3.
When multiple binders are used, correlate data into related groupings.


I.
Cover - identify the front cover (and each volume in case of multi-volume manual) with typed title: "Operating and Maintenance Manual".  Label volumes as 1 of 4, 2 of 4, 3 of 4, etc.  The front cover shall show:  Title of Project, names of the Consultant, Contractor, appropriate Mechanical, Electrical or other prime Subcontractor(s), and the date of Physical Completion. Show the CIP Project number, Purchase Order number, and other information as needed.  The spine shall show: Name of the project, identity of the volume if more then one and the general subject matter covered in the Manual, and the year the project was completed.


1.05
CONTENTS:

A.
Title Page - provide the title of the Project, name of the  Project Manager, names addresses, telephone numbers of the, Consultant, major sub-consultants, General Contractor, major sub-contractors, and date of Physical Completion.


B. Table of Contents - provide a complete table of contents listing major sections of the Manual and clearly identifying categories of information in each section.

C. Letter of Physical Completion


D. Warranty List noted in 1.03 listed above.

E. Preventative Maintenance Schedule- provided by the Consultant.

F
Body of Manual - shall be in the Construction Specification Institute (CSI) Format.


1. Divisions 02 through 50: 

Bind all product data, product maintenance data, and warranty information together for each product listed. All products and systems that could require replacement during the 40-year life of this project must be covered in this manual.


Product Data:

a.
Product Data - submit original product literature only. Mark each sheet to clearly identify specific products and component parts and data applicable to installation.  Modify product data as required to accurately represent completed installation.  Delete inapplicable information.

b.
Products, Applied Materials and Finishes- include all product data with catalog number, size, composition, and color and texture designations. Provide all necessary information for re-ordering custom manufactured items.  Note:  For all painting work, provide a complete finish schedule of products, color names and numbers, formulas, and gloss used. Provide a drawing showing all paint and color locations.


c.
Moisture Protection and Weather Exposed Products- include product data listing applicable reference standards, chemical composition, and details of installation.  Provide recommendations for inspections, maintenance, and repair.

d.
For each product or finish, list names, addresses and telephone numbers of suppliers, including local source of supplies and replacement parts.

e. Drawings - supplement product data to illustrate relations of component parts of equipment and systems, to show control and flow diagrams.  Do not use Project Record Document as maintenance drawings.


f. Additional Requirements- as specified in individual specification sections and such data that becomes apparent during instruction of Parks’ personnel.


Product Maintenance:


a.
Preventative Maintenance Instruction- prepares Preventative Maintenance Instructions.  Include for each piece of equipment or system furnished requiring periodic inspections, lubrication, adjustment and the like, to ensure optimum and continued performance as originally specified.


b.
Instructions for Care and Maintenance- include manufacturer's recommendations for cleaning agents and methods, precautions against detrimental agents and methods, and recommend schedule for cleaning and maintenance.


c.
Provide a table showing maintenance schedules and what is to be done to all equipment, i.e. scheduled maintenance spreadsheet.


Product Warranties:  Include copies of all Extended Warranties with products that have them. See individual Project Manual sections for requirements.  Add item to the itemized list at the beginning of the Manual.

2. Division 23 - Mechanical Equipment and Systems:

Bind all product data, product maintenance data, and warranty information together for each product listed.  All products that could require replacement during the 40-year life of this project must be covered in this manual.


a.
Product Data - submit original product literature only. Mark each sheet to clearly identify specific products and component parts and data applicable to installation.  Modify product data as required to accurately represent completed installation.  Delete inapplicable information.


b.
Include unit and component part description, operating procedures, sequence of operation, maintenance procedures, preventive maintenance schedules, and servicing and lubrication schedule listing lubricants required.

c.
Include heat loss and cooling load calculations, fan curves, pump curves and other pertinent calculations, air balancing reports, sequence of operations for HVAC equipment.


d.
Manufacturer's printed operating and maintenance instructions, description of operating and maintenance instructions, original manufacturer's information (parts list, illustrations, assembly drawings and diagrams) required for maintenance, as-installed control diagrams by control Manufacturer (include one extra [each] framed and install under glass; locate room where directed), each Contractor's coordination drawings with as-installed color coded piping diagrams, charts of valve tag numbers (with location and function of each valve), list of original Manufacturer's spare parts, maintenance of finishes, and other data as required under pertinent Specification Sections.


e.
Prepare and include additional data when the need for such data becomes apparent during instruction of Engineer's personnel.


f.
Insert the Commissioning report documents here if part of this Contract. Final report to be inserted later when commissioning work is complete.

3. Division 26 – Electrical:  


Bind all product data, product maintenance data, and warranty information together for each product listed. All products that could require replacement during the 40-year life of this project must be covered in this manual.


a.
Product Data - submit original product literature only. Mark each sheet to clearly identify specific products and component parts and data applicable to installation. Modify product data as required to accurately represent completed installation.  Delete inapplicable information.


b.
Include electrical control diagrams, description of system and component parts, circuit directories of panel boards, as-installed color coded wiring diagrams, operating procedures, maintenance procedures, manufacturer's printed operating and maintenance instructions, listed under pertinent Specifications Sections.  This section shall also include lighting fixtures with all data.


c.
Prepare and include additional data when the need for such data becomes apparent during instruction of Engineer's personnel.


G.
Warranties and Bonds:

1.
Bind in copy of each warranty with each product or system.  One original of each warranty shall be bound in a separate labeled hard cover binder and submitted with the Approved O & M Manuals. See section 01 78 36 - Warranties and Bonds.


1.06
SUBMITTAL SCHEDULE:

A.
Submit one copy of preliminary draft of proposed formats and outlines of contents to the Consultant for review and approval. After review, the copy will be returned to the contractor with accompanying comments.


B.
Submit one copy of completed data in approved final form to the Consultant for final review. This copy will be required prior to Contractor training of Parks’ personnel 


C.
Submit three (3) copies of approved Manuals in final form prior to Substantial Completion.


PART 2- PRODUCTS:  (Not Used)


PART 3- EXECUTION:  (Not Used)

END OF SECTION
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SECTION 221116 - PIPING


PART 1 - GENERAL


1.01 SECTION INCLUDES


A. Pipe and Pipe Fittings, Valves, Strainers.


1.02 RELATED DIVISIONS AND SECTIONS


A. Division 1, Division 26.


B. Section 221123, Pumps and Accessories


C. Section 220554, Nameplates and Pipe Markers


1.03 SUBMITTALS


A. See Division 1, Section 013310 and Section 220500 for Submittal requirements.


B. Product Data:
1. Include data on pipe materials, pipe fittings, valves and accessories.
2. Include component sizes, rough-in requirements, service sizes, and finishes.
3. Include product description, model, dimensions, component sizes, rough-in requirements,


service sizes, and finishes.
4. Provide electrical characteristics and connection requirements.


C. Shop Drawings: Indicate detailed assembly of components of each system or sub-system.  Provide
detailed layout drawings of pump, piping configurations, and schedules of materials and
equipment.  See Section 220500 for additional requirements.


D. Manufacturer's Instructions: Indicate installation details, components assembly, and start-up
procedures.


E. Project Record Documents: Record actual locations of controlling devices and underfloor piping.


F. Checkout, Commissioning, and Instruction material shall be provided prior to the activities to which
they relate. Submittal of these checklists, start-up sheets, and manuals shall be noted on the
project schedule.


1.04 QUALITY ASSURANCE


A. Perform Work in accordance with NSF 50. Maintain one copy on site.


1.05 REGULATORY REQUIREMENTS


A. Conform to all applicable codes for installation of all systems.
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B. Perform work in accordance with local regulations.


C. Provide certificate of compliance from authority having jurisdiction indicating approval of
installation.


PART 2 - PRODUCTS


2.01 PVC PIPE AND FITTINGS


A. PVC Pipe: ASTM D 1785, Schedule 40.
1. Fittings: ASTM D 2467, PVC.
2. Joints: ASTM D 2855, clear solvent weld.


B. True unions for Pipe Sizes 2 inch and Under: PVC for plastic piping.


C. Flanges for Pipe Sizes over 2 inch:
1. PVC Flanges for plastic piping. Spears Class 150 Flanges or accepted equal.
2. Bronze Flanges for copper piping.


D. Bolts: Tripac Hex Bolt T-316 or accepted equal.


E. All fasteners potentially exposed to corrosive environments shall be 316 stainless steel.


F. Solvents shall be low VOC Cements and Primers by IPS. All solvent welds shall be installed per
ASTM D2855 by a certified installer.
1. IPS 2705 for pipe up to 4-inch pipe.
2. IPS 2717 for pipe 4-inch to 12-inch pipe.
3. Primer shall be P-70 clear.


2.02 PVC VALVES


A. Valves: PVC plastic body and ball, double lever handle, double union with socket ends, EPDM
seals, teflon seats.
1. Valves Less than 3-inches:  Ball Valves, manufactured to ASTM F1970 and constructed of


PVC (ASTM Type I or Type IV), o-rings shall be EPDM, valve handles shall be made of
polypropylene with built in lock-out mechanism, valve components shall be replaceable, NSF
rated for potable water use and rated for 235 psi operation.
a. Basis of Design: Spears True Union Ball Valves.


2. Valves 3-inches and Larger: Butterfly valves with PVC body with Polypropylene disc and
EDPM seat and seals, valve stem to be stainless steel, handle to be locking, provide with
mounting ready to accept electric actuation, rated at 150psi.
a. Basis of Design: Asahi Type-57 Butterfly Valves.


B. Controls and Actuation: Coordinate with Aquarium and Engineer. All valves to be provided with
manual memory stop operator.


2.03 STEEL PIPING, FITTINGS AND VALVES


A. All steel piping, fittings, and valves that are replaced along with pump installation shall match
existing 316 stainless steel type used.  In cases where standard fittings and transitions are not
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sufficient, custom fabrication (such as, but not limited to, the flanged discharge reducer on salt
water pumps) may be required.


PART 3 - EXECUTION


3.01 INSTALLATION


A. Install all work in accordance with State of Washington, City of Seattle and Industry standards.


B. Install equipment in accordance with manufacturer's instructions.


C. Install piping to conserve building space, not interfere with use of space and other work. Route
piping in orderly manner, and maintain gradient. Group whenever practical at common elevations.


D. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected
equipment.  Provide access to valves and fittings.


E. All hanger systems shall be rated to 1000 lbs, minimum, as to be acceptable for fall protection
tie-off.


F. Install unions downstream of valves and at equipment or apparatus connections.


END OF SECTION 221116
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SECTION 220520 - PIPING AND PUMPS DEMOLITION


PART 1 - GENERAL


1.01 WORK INCLUDED


A. Selective demolition, as indicated and required to perform the described scope of work, of existing
mechanical equipment, piping, systems and work related to installation of saltwater  replacement
pumps.


B. Contract requirements of the General Conditions, the Supplementary Conditions, and Division 01
apply.


1.02 QUALITY ASSURANCE


A. Regulatory Requirements:
1. Comply with applicable city, county, and state codes and ordinances. In case of conflict with


Drawings or Specifications, the codes and ordinances govern.


PART 2 - PRODUCTS    ( NOT USED )


PART 3 - EXECUTION


3.01 GENERAL


A. Provide protective measures as required to minimize the transfer of noise, dust, dirt, and refuse to
adjacent areas of the project. Such measure may include, dust tight barriers, temporary walls,
portable exhaust fans, vacuum systems, and segmental partitioning.


B. Observe location of identified lay down areas.


C. Areas of demolition shall be kept as clean and orderly as physically possible. Do not allow
demolition debris to accumulate. Gather debris and dispose daily.


D. Protect existing, furnishing, and systems with protective coverings. Protect finished surfaces
including floors, ceilings, and walls.


E. Coordinate in advance of any work, all demolition activities with the Owner, building occupants and
construction schedule.  Coordinate with the General Contractor and Owner when any activities that
may effect remaining occupied spaces will occur (noise, dust, debris, etc.) and work within their
schedule to perform demolition to minimize impacts to occupied spaces.  Solicit the Owners input,
occupancy schedule and construction standards and respect the Owner's requirements for noise
and dust producing construction activities.
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3.02 DAMAGES


A. Promptly repair any damage to existing surfaces, equipment, finishes, or adjacent facilities at no
cost to the Contracting Agency and to the satisfaction of the Project Administrator and the
Contracting Agency's representative.


3.03 UTILITY SERVICES


A. Maintain existing services and systems as shown on the plans, or unless otherwise authorized.
Provide temporary services as may be required to maintain uninterrupted system operation.  Do
not interrupt existing utilities serving occupied or used facilities without advance notification and
approval of the Owner. Refer to Division 01 General Requirements.


3.04 DEMOLITION


A. Provide demolition work as required for the removal of existing mechanical equipment, ductwork, or
piping and the installation of new equipment, ductwork, or piping. Relocate or modify the existing
equipment, piping, and ductwork as required by general construction alterations or by the
installation of new equipment, ductwork, or piping in the existing building.


B. Remove and dispose of existing materials indicated to be removed.


C. Perform cutting and patching to restore finishes as indicated and required.


D. Do not reuse existing equipment and piping unless approved by the Engineer.


E. Specific demolition work and operating conditions to be encountered shall be verified from on-site
review and coordination with the Contracting Agency. Maintain service to existing equipment and
devices during new construction work as required by Construction Sequencing/Scheduling
provisions; in areas adjacent to the new construction work, provide temporary services as
necessary to meet these conditions.


3.05 SALVAGE


A. Coordinate with Contracting Agency on salvage and equipment removed for renovation. Locate
equipment neatly in an approved manner and location maintained for salvaged materials. Maintain
adequate security to prevent loss due to theft or vandalism. Salvaged items lost due to theft,
vandalism, or breakage during salvage shall be replaced at no cost to the Contracting Agency.


B. Equipment indicated to be removed shall be turned over to the Contracting Agency's
Representative unless otherwise indicated.


C. Items not indicated to be salvaged shall be transported and legally disposed of off site.


D. Items noted for salvage, but that are removed and discarded shall be replaced at no charge to the
Contracting Agency.


3.06 DISPOSAL OF DEMOLISHED MATERIALS


A. Remove debris, rubbish, and other materials resulting from demolition operations from building site.
Transport and legally dispose of material off site.
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B. Repair demolition performed in excess of that required at no additional cost to the Contracting
Agency. Return structures and surfaces to conditions existing prior to commencement of demolition
work or as directed by Contracting Agency's representative.


3.07 CLEAN-UP AND REPAIR


A. Upon completion of demolition work, remove tools, equipment and demolished materials from site.
Remove protection and leave interior areas clean.


B. Repair demolition performed in excess of that required at no additional cost to the Contracting
Agency. Return structures and surfaces to conditions existing prior to commencement of demolition
work or as directed by Project Administrator.


END OF SECTION 220520
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SECTION 220554 - NAMEPLATES AND PIPE MARKERS


PART 1 - GENERAL


1.01 SECTION INCLUDES


A. Nameplates.


B. Pipe Markers.


1.02 RELATED SECTIONS


A. All other Contract Documents complement the requirements of this section.


B. Requirements of Division 0 and Division 1 apply to the work of this section.


1.03 REFERENCES


A. ASME A13.1 -Scheme for the Identification of Piping Systems; The American Society of
Mechanical Engineers; 1996 (Reaffirmed 2002).


1.04 SUBMITTALS


A. See Section 013310 -Submittal Procedures and Section 220500 for submittal procedures.


B. List: Submit list of wording, symbols, letter size, and color coding for mechanical identification.


C. Product Data: Provide manufacturers catalog literature for each product required.


D. Samples: Submit two labels 4 x 4 inch in size.


E. Manufacturer's Installation Instructions: Indicate special procedures, and installation.


F. Manufacturer's Certificate: Certify that products meet or exceed specified requirements.


G. Project Record Documents: Record actual locations of tagged valves.


PART 2 - PRODUCTS


2.01 MANUFACTURERS


A. Brady Corporation: www.bradycorp.com.


B. Champion America, Inc: www.Champion-America.com.


C. Seton Identification Products: www.seton.com/aec.
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2.02 NAMEPLATES


A. Description: Laminated three-layer plastic with engraved letters.
1. Letter Color: White.
2. Letter Height: 1/2 inch.
3. Background Color: Black.
4. Each equipment nameplate shall match how equipment is identified on Drawings and the


name of the room or zone served. Locate nameplates to be readily visible. Concealed
equipment shall have labels on two sides.


2.03 PIPE MARKERS


A. Color: Conform to ASME A13.1.


B. Plastic Pipe Markers: Factory fabricated, flexible, semi-rigid plastic, preformed to fit around pipe or
pipe covering; minimum information indicating flow direction arrow and identification of fluid being
conveyed.


PART 3 - EXECUTION


3.01 PREPARATION


A. Degrease and clean surfaces to receive adhesive for identification materials. Verify with Aquarium
all standard practices, tags, call-outs, abbreviations and nomenclature.


3.02 INSTALLATION


A. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive. Apply with
sufficient adhesive to ensure permanent adhesion and seal with clear lacquer. For unfinished
canvas covering, apply paint primer before applying labels.


B. Install identifying devices after completion of coverings and painting.


C. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's
instructions.


D. Identify air handling units, pumps, heat transfer equipment, tanks, and water treatment devices with
plastic nameplates. Small devices, such as in-line pumps, may be identified with tags.


E. Identify valves in main and branch piping with tags.


F. Tag automatic controls, instruments, and relays. Key to control schematic.


G. Identify piping, concealed or exposed, with plastic pipe markers. Use tags on piping 3/4 inch
diameter and smaller. Identify service, flow direction, and pressure. Install in clear view and align
with axis of piping. Locate identification not to exceed 20 feet on straight runs including risers and
drops, adjacent to each valve and Tee, at each side of penetration of structure or enclosure, and at
each obstruction.
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H. Each equipment nameplate shall match how equipment is identified on Drawings and the name of
the room or zone served. Locate nameplates to be readily visible. Concealed equipment shall have
labels on two sides.


I. Piping in mechanical rooms and spaces and other areas where exposed to view (boiler rooms,
utility tunnels, fan rooms, pump rooms, etc.) shall have the coding applied after painting.


J. In groups of piping running parallel, bands are to be staggered alternately on adjacent pipes.


K. Valves are to have bonding on the upstream side wherever other banding is not within five (5) feet.


L. Where banding is to be applied on black-colored pipe (C.I. waste, asphaltum-coated, etc.), a white
background may be provided, using white banding tape, or painted with aluminum or white as
indicated above.


M. Banding tape is to be lapped 1 1/2 turns around the piping to assure adequate adhesion.


N. A readable, identifying, graphic legend is to be provided in each mechanical room. The legend shall
consist of a listing of each system which may be found in that area or at the site, and a short strip
of the tapes actually used on the piping, opposite each of the system names.


3.03 MECHANICAL EQUIPMENT IDENTIFICATION


A. Mechanical equipment Identification: Install engraved plastic laminate sign on or near every major
item of mechanical equipment and each operation device. As an example, provide signs for but not
limited to the following general categories of equipment and operational devices.
1. Tanks and pressure vessels.


3.04 SCHEDULES


A. Mount valve schedule frames and schedules in location of Engineer's choosing. Verify location with
Engineer.


3.05 PIPE COLOR CODING AND MARKING:


A. Aquarium to select the style, color, location, size, and nomenclature for all pipe marking.  All labels
to match existing labeling scheme.  All labels shall be adhesive, vinyl HD exterior rated labels.


B. Pipe Types include, but are not limited to, the following:
1. Raw Seawater, Filtered Seawater, Fresh Water, Backwash Effluent, and Backwash Header.


END OF SECTION 220554
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SECTION 220500 - COMMON WORK PIPING AND PUMPS


PART 1 - GENERAL


1.01 GENERAL


A. The specifications and accompanying documents describe the mechanical work to be designed
and completed for the replacement of saltwater Pumps at the Seattle Aquarium.


B. Requirements of Division 0 and Division 1 apply to the work of this section.


C. Definitions and Abbreviations:
1. "Accepted", as used in these specifications, means the acceptance of the Engineer.
2. "Furnish" means supply and deliver to the job site.
3. "Install" means build into the work, ready to use in a complete finished and operable system.
4. "Approved or Approval" means written approval by the Engineer.
5. "Work" or "Project" means the entire scope of work required by the Contract Documents.
6. "Provide" means furnish and install for a complete finished and operable system.
7. Definitions and abbreviations of all terms shall be in accordance with applicable definitions of:


ANSI American National Standards Institute
ASHRAE American Society of Heating, Refrigerating & Air Conditioning Engineers
ASME American Society of Mechanical Engineers
ASTM American Society for Testing and Materials
AWS American Welding Society
CISPI Cast Iron Soil Pipe Institute
FM Factory Mutual Engineering Corporation
HI Hydraulic Institute
MSS Manufacturers' Standardization Society of the Valve and Fittings Industry, Inc.
NEC National Electric Code
NEMA National Electrical Manufacturer's Association
NFPA National Fire Protection Association
NSF National Sanitation Foundation
OSHA Occupational Safety and Health Administration
SMACNA Sheet Metal and Air-Conditioning Contractors' National Association
UL Underwriters' Laboratories, Inc.
IBC International Building Code
UPC Uniform Plumbing Code
IMC International Mechanical Code
WAC Washington Administrative Code
WSEC Washington State Energy Code
SEC Seattle Energy Code
WISHA Washington Industrial Safety & Health Act


8. Refer also to Division 1 for additional acronyms and for additional definitions and explanations
of terms.


9. Some of these abbreviations may not be used. All other abbreviations shall have the definition
commonly associated with them by the trade or industry. Confirm the meaning of any unclear
or unknown definitions with the Architect before proceeding with any work.
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1.02 DESCRIPTION


A. The work under Division 22 includes furnishing all materials, equipment, labor, supervision, tools
and items necessary for the design, construction, installation, connection, coordination, testing and
operation of all mechanical work for this project, as shown on the Drawings and defined in this
Division.


1.03 QUALITY ASSURANCE


A. Substitutions: Refer to Division 1.
1. Whenever any material or equipment is specified by patent or proprietary name or by the


name of the manufacturer, such specification establishes the standard of quality in that
particular field of manufacture.


2. When approved substitute equipment or material necessitates revisions to the plans or
involves other trades, include drawings and details showing all such changes, and coordinate
and assume any liability from the affected trades.


3. Acceptance: The acceptance of a manufacturer's name or product does not relieve the
Contractor of the responsibility for providing materials and equipment which comply in all
details with the requirements of the contract documents.


B. Tests: Demonstrate that all equipment operates as indicated as specified, and in accordance with
the manufacturer's recommendations. Perform tests in the presence of the Owner and Engineer.
Provide all instruments and personnel required to conduct the tests.   See Section 221123 and
220800 for additional requirements.


C. Qualifications: Use sufficient and qualified journeyman and competent supervisors in the execution
of the work to ensure proper and adequate installation throughout. In the acceptance of installed
work, no allowance will be made for lack of skill on the part of the workmen.


D. See also the requirements of Section 221123 - 1.04 Quality Assurance.


1.04 WORK OF OTHER TRADES


A. The Drawings do not show complete details of the building construction. Specific locations of
structural features or equipment items shall be obtained from field measurements or the trade
providing the material or equipment. No extra payments will be allowed for failure to obtain this
information.


B. Coordination: Conform to requirements in Division 1. Plan and execute work including, but not
limited to, piping and ductwork, in cooperation with all other trades. Make every reasonable effort to
provide all concerned with timely notice of work affecting other trades to prevent conflicts or
interference as to space requirements, dimensions, openings, block-outs, sleeving or other matters
which will cause delays or necessitate work-around methods. Failure to coordinate work will be
considered sufficient cause for work to be altered at Contractor's expense, as directed by Engineer.


C. Contractor shall give full cooperation to other trades and shall furnish in writing to other contractors,
with copies to the Engineer, any information necessary to permit the work of all trades to be
installed satisfactorily, with the least possible interference or delay, and with maximum headroom
and clearance.


D. The Contractor shall furnish to other trades, as required, all necessary templates, patterns, setting
plans, and shop details for the proper installation of work and for the purpose of coordinating
adjacent work.
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1.05 EXISTING CONDITIONS


A. Demolition work required is noted on the Drawings. Specific scope of demolition work and
operating conditions to be encountered shall be verified from on-site review and coordination with
the Engineer and Aquarium Staff. Maintain service to existing equipment and devices to be
retained in area adjacent to the existing areas scheduled for renovation. Provide temporary
services as necessary to meet these conditions. Coordinate with Section 220520 and 011100.


B. Special Protection: Exercise maximum precaution to provide positive protection for the existing
building and equipment from damage of any kind, and in particular prevent any water and dust
seepage into the existing building.


C. Aquarium Operation: Operation will continue during construction. Coordinate with Section 011100


D. Aquarium life support requires a constant pump operation of at least 2 pumps at any given time.
Interruption of system water flow for more than 30-min is unacceptable.  Coordinate all shutdown
durations with Aquarium staff in advance.  Coordinate and provide for any power, controls and/or
water necessary to ensure the continued operation of the life support system through all phases of
construction. Coordinate directly with the Aquarium staff to ensure that all precautions are taken.
Coordinate with Section 011100


1.06 CODES, PERMITS, INSPECTIONS, AND FEES


A. Comply with requirements of Division 1. See Section 011100.


B. Obtain permits and inspections and pay fees required by Federal, State and Local authorities.
Make arrangements for inspections by the Owner, Engineer and other authority as required.
Submit 3 copies of certificates of compliance to the Owner.


C. Work and materials shall be in accordance with requirements of all applicable codes, regulations,
and ordinances. Including but no limited to the International Building Code, International
Mechanical Code, Uniform Plumbing Code and Seattle Energy Code.


D. Codes shall establish a minimum, or base level, of requirements. Where provisions of the various
codes standards conflict with each other, the more stringent provisions shall govern.


E. Nothing in Drawings and specifications shall be construed to permit work not in conformance with
these rules and regulations.


F. Where Drawings or specifications call for material or construction of a better quality or larger sizes
than required by the above-mentioned rules and regulations, the provisions of the Drawings or
specifications shall take precedence over requirements of the rules and regulations.


G. Utilities: Comply with all rules and requirements of local utility companies; coordinate and pay for all
connections.


1.07 EQUIPMENT APPROVALS


A. Whenever UL listed standards exist for equipment with electrical components, provide UL listed
equipment. Otherwise provide equipment certified by the manufacturer as complying with UL
standards for similar items.
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B. All materials, equipment, and processes requiring approval of the Washington State Department of
Labor and Industries or other nationally-recognized testing agency shall be labeled as so approved
in accordance with the provisions of the Washington Administrative Code.


1.08 INTENT OF DRAWINGS


A. Drawings are diagrammatic and show only approximate locations of piping, fixtures, and
equipment. Take measurements from building or site and verify with architectural, structural, and/or
electrical Drawings. Because of the small scale of the Drawings, it is not possible to indicate all
offsets, fittings, and accessories that may be required. Carefully investigate the plumbing, fire
protection, electrical, structural, and finish conditions that would affect the work to be performed
and coordinate such work accordingly, furnishing required ductwork and piping offsets, fittings, and
accessories to meet such conditions. No additional payment shall be made for such offsets, fittings
and accessories.


B. It is the responsibility of the Contractor to provide equipment that fits into the space allotted and
allows adequate acceptable clearances for installation, replacement, entry, servicing, and
maintenance. When motors and equipment furnished are larger than sizes indicated, provide any
required changes to the electrical services as may be necessary and related work as a part of the
work for the section specifying that motor or equipment.


C. Report any conflict to Engineer or Owner prior to proceeding with the work. Failure to follow this
instruction is considered sufficient cause to alter the work, at no cost to the Engineer, as directed
by the Owner.


D. Plans and sections generally do not show all isolating valves, control valves, instruments, or other
components; refer to diagrams or schematics to obtain a more complete description of systems.


1.09 DETAIL DRAWINGS BY CONTRACTOR


A. Wherever the work is of sufficient complexity to warrant additional detailing, prepare additional
detail drawings to scale 1/4 inch = 1 foot, prepared on tracing paper the same size as contract
drawings; with these layouts, coordinate work with the work of other trades. All such detailing work
shall be clearly identified on the drawings as to the area to which it applies.


B. Do not submit these drawings to the Architect for approval. At completion, however, include a set of
such drawings with each set of as-built drawings for Owner's record purposes.


1.10 SUBMITTALS


A. General:
1. Comply with requirements of Division 1, Section 013310.
2. Provide submittals for all equipment and systems indicated and specified by the Contract


Documents.
3. Identify each transmittal using the 6-digit specification section number and section title.
4. Pay for all costs associated with materials, reproduction, and distribution.


B. Submit:
1. Provide five copies of the submittals in 3-ring notebook(s), organized by specification section,


large enough to accept total volume of material. Reference project information shall include:
a. Project title,
b. Project number and Location,







Aquarium Saltwater Pump Replacement WC 2392 Section 220500
Common Work Piping and Pumps


© 2010 The Greenbusch Group, Inc. 220500 - 5 of 9


c. Owner,
d. Consultant,
e. Contractor,
f. Subcontractor(s),
g. Submission date,
h. Specification sections submitted.


2. Label cover and binder end. Clearly indicate any items not included with submitted
assemblies. Consultant will not take responsibility for collating submitted information into
notebooks. Submittals not bound and organized as specified will be rejected.


3. The contractor shall make every attempt to respond to the Engineer and Consultant
comments in a timely manner. Submittal material requiring more than three Engineering or
Consultant reviews will be considered non-responsive. The Consultant may elect to charge
the contractor on an hourly basis for additional consultation as required to secure a responsive
submittal.


C. List of Manufacturers: Submit within 30 days after award of Contract a Bill of Materials containing
items to be used on this project, listing manufacturer's name and catalog numbers (where
applicable) and referenced to the applicable specification paragraph.


D. Submit shop drawings, coordination drawings, descriptive bulletins, data sheets, diagrams, catalog
cuts, samples and mock-ups, test reports and certifications, operation and maintenance manuals,
warranties/guarantees, seismic calculations or other additional information as required for the items
specified hereinafter in other sections.


E. Drawings shall be in AutoCAD format and submitted for review to the Engineer.


F. Consultant Review
1. Review is general and does not:


a. Permit departure from Contract Documents.
b. Relieve Contractor form responsibility for error in detail, quantities, dimensions or related


items.
c. Accepted departure from previous instructions or detail.
d. Relieve Contractor of responsibility to provide all components, wiring, etc., required to


make item operational or usable.
e. Imply acceptance of items for which no data is submitted.


2. Work which requires submittals shall not be started without Consultant's review.
3. Allow fifteen working days for submittal review.
4. Acceptance will be indicated by a signed stamp affixed to the submittal, or a letter over the


Consultant's signature. No exceptions.


G. Acceptance: The acceptance of a manufacturer's name or product by the Engineer does not relieve
the Contractor of the responsibility for providing materials and equipment which comply in all
details with the requirements of the contract documents.


1.11 MATERIAL AND WORKMANSHIP


A. Comply with requirements of Division 1 and the following:


B. Quality: Materials, products, and equipment in strict accordance with governing codes and
ordinances.


C. Quantity: Equipment and items of any one classification which are used in quantity, such as
accessories, valves, specialties, cleanouts, drains, fittings, fans, air handling units etc., shall be
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products of one manufacturer and shall be used only for services recommended by the
manufacturer.


D. All materials and apparatus required for the work shall be new, of first-class quality, and shall be
furnished, delivered, erected, connected and finished in every detail, and shall be so selected and
arranged as to fit properly into the building spaces. Where no specific kind or quality of material is
given, a first-class standard article as approved by the Architect shall be furnished.


E. All equipment specified shall be regularly cataloged items of the manufacturer; shall have been in
use for at least five (5) years; shall have had continuous representation by a firm that can provide
support for the product and shall be supplied as a warranted unit in accordance with the
manufacturer's standard specifications and any optional items required for proper installation for
the equipment unless otherwise noted. All equipment and materials shall be installed in accordance
with the manufacturer's recommendations and best trade practices.


F. The Contractor shall furnish the services of an experienced superintendent, who shall be constantly
in charge of the installation of the work, together with all skilled workmen, fitters, metal workers,
welders, helpers and labor required to unload, transfer, erect, connect-up, adjust, start, operate,
and test each system.


G. Unless otherwise specifically indicated on the Drawings or specifications, all equipment and
materials shall be installed with the approval of the Architect in accordance with the
recommendations of the manufacturer. This includes the performance of such tests as the
manufacturer recommends.


H. As required by requirements of the Mechanical Specifications, other portions of the Specifications,
and Standards to which reference is made in the Specifications, or where prohibited by Codes,
Regulations and Ordinances, no materials shall be installed which exceed the allowable limits of
flame-spread or smoke-developed indexes, or which do not meet the requirements for Approved
Plastic Materials as defined in the International Building Code.


I. Maintaining Cleanliness of Piping and Equipment:
1. Piping shall be maintained clean and dry from fabrication through field installation. Open ends


shall be sealed with plastic at the all times except when the piping is in the process of being
modified or extended. Maintain sealing procedure from fabrication until installation is
completed.


2. All components of equipment that will be exposed shall be maintained clean and dry from
fabrication through field installation. Open ends exposed shall be sealed with plastic at the all
times except when the equipment is in the process of being installed. Maintain sealing
procedure from fabrication until installation is completed.


1.12 OPERATION AND MAINTENANCE MANUALS


A. Time of submittals, quantity of copies for submittals, binding, content, and other requirements shall
be as specified in Division 1.


1.13 RECORD DRAWINGS


A. Construction set of drawings shall be kept and updated ON SITE with red lines denoting changes
and progress of work. Approved changes of work shall be indicated on these drawings along with
date of approval and reference to the person who approved such changes.


B. Furnish record drawings in conformance with the requirements of Division 1.
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C. Record drawings shall show all buried piping and duct work, with dimensions given to permanent,
easily identified building features.


D. Record drawings shall indicate locations of all valves, dampers, and other access points which are
above ceilings or concealed in walls. Valve numbers shall be indicated on the Record Drawings.


1.14 SITE CONDITIONS AND METHODS


A. Measurements: Verify space availability by field measurement prior to submitting shop drawings for
approval. Verify all access path from point of delivery to point of installation. The contractor is
responsible for providing products that take the existing building's accessibility restraints into
consideration. Contractor shall field verify all dimensions prior to submitting shop drawings for
approval. See section 011100.


B. Roughing-In Dimensions: Obtain roughing-in dimensions for equipment from approved shop
drawings or actual equipment measurements.


C. Manufacturer's Installation Instructions: Follow manufacturer's written instructions where furnished.
If the details are in conflict with design drawings, notify Engineer's for resolution. All final locations
to be verified by Seattle Aquarium and Engineer.


D. Accessibility: Install products which require periodic servicing or repair so that products are readily
accessible. Otherwise, obtain Engineer's approval of location. All final locations to be verified by
Seattle Aquarium and Engineer.


E. Provision for Light Fixtures: In laying out piping and ductwork, provide a minimum of 8 inches
above all ceilings to allow clearance for light fixtures. Where available structural clearances are
limited and piping cannot be routed above ductwork due to sloping requirements (e.g. gravity
sanitary pipe), piping shall be routed to within 4 inches of ceiling at locations between light fixtures.
If interference occur, move the piping or ducts and, if not possible, notify the Engineer.


F. Rejected Materials: Remove damaged or rejected materials from the site.


G. Operation of Equipment and Systems: Contractor is responsible during all periods of balancing and
testing, and responsible until system is functioning, commissioned and excepted.


H. Delivery, Storage, and Handling: Conform to requirements of Division 1 and the following:
1. Handle, store, and protect equipment and materials to prevent damage before and during


installation in accordance with the manufacturer's recommendations and as approved by the
Engineer. Replace damaged or defective items.


2. Equipment with damaged factory applied finishes shall be refinished as required to bring the
equipment to a like-new condition in accordance with manufacturer's recommendations.


3. All materials for this project shall be ordered and stored prior to start of project to prevent any
delays during the construction period.


I. Prior to completion all construction debris shall be cleaned up in a workmanlike manner.


1.15 GUARANTEES AND WARRANTIES


A. Submit written copies of all guarantees and warranties prior to requesting final payment. See
Section 017826.
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1.16 SCHEDULE OF VALUES


A. The schedule of Values for Mechanical work shall be prepared in accordance with Division 1
Section 012973 requirements. The breakdown of Mechanical work shall include, at a minimum, the
following categories:
1. Mobilization and Demobilization
2. Pump and accessory Equipment
3. Piping Material and Accessories
4. Systems Labor
5. Commissioning Support


1.17 PROTECTION


A. The Contractor shall protect all work and material from damage by his work or workmen, and shall
be liable for all damage thus caused.


B. The Contractor shall be responsible for work and equipment until finally inspected, tested, and
accepted; he shall protect work against theft, injury or damage; and shall carefully store material
and equipment received on site which are not immediately installed. He shall close open ends of
work with temporary covers or plugs during storage and construction to prevent entry of obstructing
material.


C. Cover and seal all openings in piping, ductwork and equipment during construction to prevent
against contamination from dirt and debris.


D. See section 011100.


1.18 SCAFFOLDING, RIGGING, HOISTING


A. The Contractor shall furnish all scaffolding, rigging, hoisting, and services necessary for erection
and delivery into the premises of any equipment and apparatus furnished. Remove same from
premises when no longer required.


PART 2 - PRODUCTS


2.01 GENERAL


A. Comply with "Quality Assurance" provisions, Specifications, and Manufacturers' Data. Where these
may be in conflict, the more stringent requirements govern. Coordinate work with Division 26.


2.02 MOTORS


A. Provide motors conforming to the following unless noted otherwise:
1. Design and Construction: Unless otherwise indicated, provide electric motors and enclosures


described by this specification conforming to the applicable definitions and requirements of
NEMA MG-1.


2. Standard Commercial Product: Provide motors of manufacturers' standard commercial
product. A standard commercial product is a product which has been or will be sold on the
commercial market through advertisements or manufacturers' catalogs or brochures, and
represents the latest production model(s).
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3. Nameplates: Provide all motors with readily visible nameplates containing the information
required in NEMA MG-1.


4. Variable Frequency Drive compatible.


B. Motor Requirements:
1. Manufacturer: General Electric, Lincoln, Allis-Chalmers, Goulds or U.S. Motors or accepted


equal.
2. Type: Furnish High Efficiency motors. Motor efficiencies shall meet or exceed the efficiency


values required by the Seattle Energy Code.


2.03 MOTOR CONTROL EQUIPMENT


A. General: The mechanical contractor is responsible for providing and installing motor control
equipment as required for mechanical equipment and systems, unless otherwise indicated or
directed. Refer also to the requirements of Division 26. Motor control equipment shall be comprised
of and comply with the following:


B. See Section 221123 for Variable Frequency Drives


PART 3 - EXECUTION  (NOT USED)


END OF SECTION 220500
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