NORTHERN MARIANAS HOUSING CORPORATION
P.O. BOX 500514, Saipan, MP 96950-0514
Email: nmhc@nmbhc.gov.mp
Website: http://www.cnmi-cdbgdr.com

INVITATION FOR BIDS (IFB)
(This ad is paid by NMHC by HUD funds)

NMHC IFB 2025-010
BID SUBMISSION DATE: October 27, 2025, 2:00 p.m.

Carolinas Heights Road and Drainage Improvement Project
Tinian

Project Package will be available on September 26, 2025, at the NMHC Central Office in Garapan, Saipan, during
regular working hours (7:30 a.m. to 4:30 p.m.) Monday thru Friday except CNMI holidays. A non-refundable
payment of One Hundred Fifty Dollars ($150.00) is required for each set of the project package. Payment must be
made payable to NMHC and receipt of payment must be presented when obtaining the project package at the
reception counter.

The provisions on the NMHC Procurement regulations, NMIAC 100-60-725 AND 100-60-730 Prohibiting
Gratuities, Kickbacks and Contingent Fees shall apply.

A Mandatory Pre-Bid Conference will be held at the NMHC Field Office in Tinian located at the NMC Campus in
Tinian on October 10, 2025, 10:00 a.m. In addition, a Mandatory site Visit/Inspection of the project site will be
conducted immediately after the Pre-Bid Conference. Failure to attend both the Mandatory Pre-bid conference and
the Mandatory site Visit/Inspection will be considered a non-responsive bidder.

For more information, contact Mr. Jacob Muna, Office Manager, at (670) 234-9447 or via email at
officemanager@nmhcgov.net during business hours, 7:30am — 4:30pm Monday through Friday, except CNMI
holidays.

/s/ /s/
Zenie P. Mafnas Merced “Marcie” M. Tomokane
Corporate Director Chairwoman, NMHC Board of Directors
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NORTHERN MARIANAS HOUSING CORPORATION
P.O. BOX 500514, Saipan, MP 96950-0514
Email: nmhc@nmbhc.gov.mp
Website: http://www.nmhcgov.net

INVITATION FOR BIDS (IFB)

(This ad is paid by NMHC with HUD Funds)

NMHC IFB 2025-010

Carolinas Heights Road and Drainage Improvement Project
Tinian

The Northern Marianas Housing Corporation (NMHC) is soliciting sealed bids for the above-mentioned
project located in the island of Tinian.

The Project Package will be available beginning September 26, 2025, at the NMHC Central Office in
Garapan, Saipan, during regular working hours (7:30 a.m. to 4:30 p.m.) Monday thru Friday except CNMI
holidays. A non-refundable payment of One Hundred Fifty Dollars ($150.00) is required for each set of
the project package. Payment must be made payable to NMHC and receipt of payment must be presented
when obtaining the project package at the reception counter.

A Mandatory Pre-Bid Conference will be held at the NMHC Field Office in Tinian located at the NMC
Campus in Tinian on October 10, 2025, 10:00 a.m. In addition, a Mandatory site Visit/Inspection of the
project site will be conducted immediately after the Pre-Bid Conference. Failure to attend both the

Mandatory Pre-bid conference and the Mandatory site Visit/Inspection will be considered a non-responsive
bidder.

Sealed bids must be marked NMHC IFB 2025-010._For Bidders within the CNMI, an original, three (3)
copies of sealed bids and one (1) USB flash drive must be submitted to the NMHC Central Office, Garapan,
Saipan MP 95960, no later than 2:00 p.m. October 27, 2025. Bids received after the date and time will
not be accepted. Bidders located outside the CNMI may obtain an additional seven (7) working days for
receipt of their bids by submitting a Notice of Intent to Bid. Notice of Intent Bid must be received by the
Procurement Officer no later than 2:00 p.m. local time, October 27, 2025 and must be transmitted via
facsimile to (670) 234-9021, or via email to officemanager@nmhcgov.net. For bidders outside the CNMI,
an original, three (3) copies and one (1) USB Flash Drive of sealed bids must be postmarked by the U.S.
Postal Services or the official government postal service of a foreign country no later than October 27,
2025 and must be received at NMHC no later than November 05, 2025. Note that failure to submit the
required number of copies may be cause for rejection of a bid.

Bids will be publicly opened and read at the NMHC Central Office, Garapan, Saipan on October 27, 2025,
2:30 p.m. local time. However, if a bidder outside the CNMI submits a notice of intent to bid, bids will be
opened at 2:00 p.m. local time on November 06, 2025.

Bid Security: Bids shall be accompanied by a bid guarantee of not less than fifteen percent (15%) of the
amount of the bid which maybe a Bid Bond (form enclosed) in cash, by certified check, cashiers’ check
or other form acceptable to NMHC.
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Payment and Performance Bonds: 100% payment and performance bond is required for this project. The
winning bidder shall furnish the required payment and performance bond after execution of a contract or
as prescribed by the NMHC Procurement Officer.

Project Duration: The period of performance to complete the project is two hundred (200) calendar days.
The selected lowest responsive and responsible bidder shall obtain the necessary permits within the
established period of performance. Liquidated Damages for delays beyond the established completion date
will be assessed $1,000.00 per calendar day.

Bidder’s Qualification: Before a bid is considered for an award, the bidder will be required to the NMHC
to submit a statement regarding their previous experience in performing similar work, their business,
technical organization, financial resources, on-going contract if any and plant available to be used in
performing the contract.

Bidder’s Acknowledgement: The bidder acknowledges and confirms they have read and understand all
the instructions, program requirements and the project requirements of this bid.

Questions and Clarifications: Bidders that had attended the mandatory pre-bid meeting shall submit their
Request For Information (RFI) on or before October 17, 2025, no later than 4:00 p.m. via email at
officemanager@nmhcgov.net.

Bidding Procedures shall be in compliance with the NMHC Procurement Regulations (NMIAC § 100-60)
Breach of Ethical Standard
NMIAC § 100-60-725 (a) Gratuities and Kickbacks

Gratuities. It shall be a breach of ethical standards for any person to offer, give or agree to give any
employee or former employee or for any employee or former employee to solicit, demand accept, or agree
to accept from another person, a gratuity or an offer of employment in connection with any decision,
approval, disapproval, recommendation, preparation of any part of a program requirement or purchase
request, influencing the content of any specification or procurement standard, rendering of advice,
investigation, auditing or any other advisory capacity in any proceeding or application, determination, claim
or controversy, or other particular matter, pertaining to any program requirement or a contract or
subcontract or to any solicitation or proposal therefor.

Kickbacks. It shall be a breach of ethical standards for any payment, gratuity, or offer of employment to
be made by or on behalf of a subcontractor under a contract to the prime contractor or higher tier
subcontractor or any person associated therewith as an inducement for the award of a subcontractor or
order.

NMIAC 100-60-730 Prohibition Against Contingent Fees

Contingent Fees. It shall be a breach of ethical standards for a person to be retained, or to retain a person,
to solicit or secure NMHC contracts upon an agreement or understanding for a commission, percentage,
brokerage or contingent fee, except for retention of bona fide employees or bona fide established
commercial selling agencies for the purpose of securing business.

NMHC hereby notifies all bidders that it will affirmatively ensure that, in any contracts entered into
pursuant to this advertisement, small, minority businesses and women’s business enterprises will be
afforded equal opportunity to submit bids and will not be discriminated against on grounds of race, color,
religion, sex, disabilities or national origin.
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This project is also subject to Section of the Housing and Community Development Act of 1968 which
requires the successful bidder to the “maximum extent feasible”, take affirmative steps to provide training,
contracting and employment opportunities and help ensure that the economic opportunities generated by
these HUD funds are provided to local low-income residents in Saipan.

NMHC reserves the right to reject any and all proposals for any reason and to waive any defects in the bids
if determined to be in its best interest. All bids received shall become the property of the Commonwealth
Government

/s/ /s/
Zenie P. Mafnas Merced “Marcie” M. Tomokane
Corporate Director Chairwoman, NMHC Board of Directors
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	01 10 00 Title and appen_SPECs
	01 11 00 - Summary of Work Rev. 11.15.23
	PART 1 - GENERAL
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	PART 3 - EXECUTION – Not Used

	01 22 00 - Measurement and Payment Rev. 11.15.23
	PART 1 - GENERAL
	PART 2 - PRODUCTS – Not Used
	PART 3 - EXECUTION – Not Used
	END OF SECTION

	01 29 00 - Payment Procedures
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES:
	A. This Section specifies administrative and procedural requirements relative to a certified Application for Payment.
	1. Coordinate the certified Schedule of Values and certified Application for Payment with, but not limited to, the Construction Schedule, submittal log, and list of Subcontractors.


	1.2 RELATED SECTIONS:
	A. Section 01 22 00: Measurement and Payment
	B. Section 01 70 00: Execution and Closeout Requirements


	PART 2 -  PRODUCTS - Not used
	PART 3 -  EXECUTION
	3.1 APPLICATION FOR PAYMENT
	A. Each certified Application for Payment shall be consistent with previous applications and payments as reviewed by Owner’s Representative, paid by the Owner.
	B. The initial Application for Payment, the Application for Payment at time of Substantial Completion, and the final Application for Payment involve additional requirements.
	C. Payment Application Times: The period of the Work covered by each Application for Payment is the payment date for each progress payment as specified in the General Conditions.  The period covered by each Application for Payment shall be no less tha...
	D. Payment Application Forms: Use Owner provided forms for the Application for Payment.
	E. Application Preparation: Complete every entry on the form.  Include execution by a person authorized to sign legal documents on behalf of Contractor.  Incomplete applications may be returned without action.
	F. Transmittal:  Submit a minimum of two (2) notarized and signed, original copies of each certified Application for Payment to the Owner’s Representative.  All copies shall be complete, including releases, certified payroll, construction progress sch...
	1. Transmit each copy with a transmittal form listing attachments and recording appropriate information related to the application, in a manner acceptable to Owner’s Representative.

	G. Initial Application for Payment: Administrative actions and submittals, that must precede or coincide with submittal for the first certified Application for Payment include, but are not limited to, the following:
	1. Submit Schedule of Values within 20-days after receipt of Notice to Proceed. The schedule of values shall include cost breakdown for all lump sum items and serve as the basis for progress payment.
	2. Performance and payment bonds. List of principal suppliers and fabricators.
	3. Worker Compensation Certificates, if applicable.
	4. Auto Insurance, if applicable.
	5. Hazardous Material Insurance Certificates, if applicable.
	6. Construction Schedule
	7. Submittal Schedule
	8. Emergency Contact List
	9. Copies of authorizations, licenses and permits from governing authorities for performance of the Work

	H. Application for Payment at Substantial Completion:  Following Owner’s Representative issuance of the Certificate of Substantial Completion, submit an Application for Payment:
	1. Administrative actions, submittals and/or work that shall precede or coincide with this application include:
	a. Removal of temporary facilities, signs and services.
	b. Testing, adjusting and balance records.
	c. Removal of surplus materials, rubbish, and similar elements.
	d. Start-up performance reports.
	e. Owner training and orientations.
	f. Change over information related to Owner occupancy, use, operation, and maintenance.
	g. Final cleaning.
	h. Ensure that incomplete work will be completed without undue delay.
	i. Notice on shifting insurance coverage.
	j. List of defective work, recognized as exceptions to certificate of Substantial Completion.
	k. Change of door and gate locks to Owner system.


	I. Final Payment Application:  Administrative actions and submittals that must precede or coincide with submittal of the Final Application for Payment include, but are not limited to, the following:
	1. Completion of Contract Closeout requirements.
	2. Project record documents.
	3. Completion of final punch list items.
	4. Delivery of extra materials, products and or stock.
	5. Identification of unsettled claims.
	6. Proof that taxes, fees, and similar obligations are paid.
	7. Operating and maintenance instruction manuals.
	8. Consent of surety to final payment.
	9. Waivers and releases.
	10. Warranties, guarantees and maintenance agreements.




	01 30 00 - Administrative Requirements
	PART 1 GENERAL
	1.1 SECTION INCLUDES
	A. Coordination and project conditions.
	B. Field engineering.
	C. Preconstruction meeting.
	D. Site mobilization meeting.
	E. Progress meetings.
	F. Pre-installation meetings.

	1.2 COORDINATION AND PROJECT CONDITIONS
	A. Coordinate scheduling, submittals, and work of various sections of Project Manual to ensure efficient and orderly sequence of installation of interdependent construction elements, with provisions for accommodating items installed later.
	B. Verify utility requirements and characteristics of operating equipment are compatible with building utilities. Coordinate work of various sections having interdependent responsibilities for installing, connecting to, and placing in service, operati...
	C. Coordinate space requirements, supports, and installation of mechanical and electrical work indicated diagrammatically on Drawings. Follow routing shown for pipes, ducts, and conduit, as closely as practicable; place runs parallel with lines of bui...
	D. In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring within construction. Coordinate locations of fixtures and outlets with finish elements.
	E. Coordinate completion and clean-up of work of separate sections in preparation for Substantial Completion for occupancy.
	F. After Owner occupancy of premises, coordinate access to site for correction of defective work and work not in accordance with Contract Documents, to minimize disruption of Owner's activities.

	1.3 PRECONSTRUCTION MEETING
	A. Owner will schedule meeting after Notice of Award.
	B. Attendance Required: Owner, and Contractor.
	C. Agenda:
	1. Execution of Owner-Contractor Agreement.
	2. Submission of executed bonds and insurance certificates.
	3. Distribution of Contract Documents.
	4. Submission of list of Subcontractors, list of products, and progress schedule.
	5. Designation of personnel representing parties in Contract, and Architect/Engineer.
	6. Procedures and processing of field decisions, submittals, substitutions, applications for payments, proposal request, Change Orders, and Contract closeout procedures.
	7. Scheduling.

	D. Record minutes and distribute copies within two 2 days after meeting to participants, with two 2 copies to Owner, and those affected by decisions made.

	1.4 SITE MOBILIZATION MEETING
	A. If decided during the preconstruction meeting a site mobilization meeting will be held.
	B. Owner will schedule meeting at Project site prior to Contractor occupancy.
	C. Attendance Required: Owner, special consultants, and Contractor, Contractor's Superintendent, and major subcontractors.
	D. Agenda:
	1. Use of premises by Owner and Contractor.
	2. Owner's requirements
	3. Construction facilities and controls provided by Owner.
	4. Temporary utilities provided by Owner.
	5. Survey and layout.
	6. Security and housekeeping procedures.
	7. Procedures for testing.
	8. Procedures for maintaining record documents.
	9. Requirements for start-up of equipment.
	10. Inspection and acceptance of equipment put into service during construction period.

	E. Record minutes and distribute copies within two 2 days after meeting to participants, with two 2 copies to Owner, and those affected by decisions made.

	1.5 PROGRESS MEETINGS
	A. Schedule and administer meetings throughout progress of the Work at maximum bi-monthly intervals.
	B. Make arrangements for meetings, prepare agenda with copies for participants, and preside at meetings.
	C. Attendance Required: Job superintendent, major subcontractors and suppliers, Owner, as appropriate to agenda topics for each meeting.
	D. Agenda:
	1. Review minutes of previous meetings.
	2. Review of Work progress.
	3. Field observations, problems, and decisions.
	4. Identification of problems impeding planned progress.
	5. Review of submittals schedule and status of submittals.
	6. Review of off-site fabrication and delivery schedules.
	7. Maintenance of progress schedule.
	8. Corrective measures to regain projected schedules.
	9. Planned progress during succeeding work period.
	10. Coordination of projected progress.
	11. Maintenance of quality and work standards.
	12. Effect of proposed changes on progress schedule and coordination.
	13. Other business relating to Work.

	E. Record minutes and distribute copies within two 2 days after meeting to participants, with two 2 copies to Owner, and those affected by decisions made.

	1.6 PRE-INSTALLATION MEETINGS
	A. When required in individual specification sections, convene pre-installation meetings at Project site prior to commencing work of specific section.
	B. Require attendance of parties directly affecting, or affected by, work of specific sections.
	C. Notify Engineer four 4 days in advance of meeting date.
	D. Prepare agenda and preside at meeting:
	1. Review conditions of installation, preparation and installation procedures.
	2. Review coordination with related work.

	E. Record minutes and distribute copies within two 2 days after meeting to participants, with two 2 copies to Owner, and those affected by decisions


	PART 2 PRODUCTS – Not Used
	PART 3 EXECUTION – Not Used

	01 33 00 - Submittal Procedures
	PART 1 -  GENERAL
	1.1. SECTION INCLUDES
	A. Administrative and procedural requirements for submittals required for the Work, including but not limited to; shop drawings, product data, samples, material lists, and quality control items as required by the Contract Documents.
	B. Wherever possible, throughout the Contract Documents, the minimum acceptable quality of workmanship and products has been defined by the name and catalog number of a manufacturer and by reference of recognized industry standards.
	C. To ensure that specified products are furnished and installed in accordance with the design intent, procedures have been established for submittal of design data and for its review by Owner’s Representative and others.

	1.2. RELATED SECTIONS
	A. Section 01 22 00: Payment Procedures
	B. Section 01 50 00: Temporary Facilities and Controls
	C. Section 01 60 00: Product Requirements
	D. Section 01 70 00: Execution and Closeout Requirements


	PART 2 -  PRODUCTS - Not used
	PART 3 -  EXECUTION
	3.1. PROCEDURES
	A. Contractor shall package each submittal appropriately for transmittal and handling.  Contractor shall transmit each submittal to the Owner’s Representative.  Owner’s Representative will not accept submittals received from sources other than the Con...
	B. After review, Owner’s Representative will transmit submittals to Contractor and others as required. Installation of materials requiring submittal approval shall not commence until reviewed and approved submittals are transmitted to Contractor.
	C. Contractor shall clearly identify any deviations from the Contract Documents on each submittal. Any deviation not noted, even though stamped reviewed, is not acceptable.
	D. Contractor shall coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and related activities requiring sequential activity.
	E. Timing of Submittals:
	1. Contractor shall submit to the Owner’s Representative, those shop drawings, product data, diagrams, materials lists, samples and other submittals required by the Contract Documents.
	2. The schedule of submittals shall provide adequate time between submittals in order to allow for proper review without negative impact to the Construction Schedule.
	3. Schedule of submittals shall be related to Work progress, and shall be so organized as to allow sufficient time for transmitting, reviewing, corrections, resubmission, and re-reviewing.
	4. Contractor shall coordinate submittal of related items. Owner’s Representative reserves the right to withhold action on a submittal requiring coordination with other submittals until all related submittals are received by Owner’s Representative.
	5. Contractor shall revise, update and submit submittal schedule to Owner’s Representative on the first of each month, or as required by Owner’s Representative.
	6. Contractor shall allow in the Construction Schedule, at least twenty (20) calendar days for Owner’s Representative review following Owner’s Representative receipt of material submittals.  For design submittals mechanical, plumbing, electrical, and ...
	7. No adjustments to the Contract Time and/or Milestones will be authorized because of a failure to transmit submittals to Owner’s Representative sufficiently in advance of the Work to permit review and processing.
	8. In case of product substitution, shop drawing preparation shall not commence until such time Owner’s Representative reviews said submittal relative to the General Conditions.

	F. If required, resubmit submittals in a timely manner.  Resubmit as specified for initial submittal but identify as such.  Review times for re-submitted items shall be as per the time frames for initial submittal review.
	G. Shop drawing preparation shall not commence until such time as Contractor receives product data approval.
	H. Owner’s Representative, or authorized agent, will stamp each submittal with a uniform, action stamp. Owner’s Representative, or authorized agent, will mark the stamp appropriately to indicate the action taken, as follows:
	1. Approved: When Owner’s Representative, or authorized agent, marks a submittal “Approved”, the work covered by the submittal may proceed provided it complies with requirements of the Contract Documents.  Final payment depends on compliance.
	2. Approved With Restrictions: When Owner’s Representative, or authorized agent, marks a submittal “Approved With Restrictions”, the Work covered by the submittal may proceed provided it complies with restrictions, notations or corrections on the subm...
	3. Rejected: When Owner’s Representative, or authorized agent, marks a submittal “Rejected”,” do not proceed with work covered by the submittal, including purchasing, fabrication, delivery, or other activity.  Revise or prepare a new submittal accordi...


	3.2. SHOP DRAWINGS
	A. Shop drawings are original drawings prepared by Contractor, subcontractor, supplier, or distributor illustrating some portion of Work by showing fabrication, layout, setting, or erection details.  Do not reproduce Contract Documents or copy standar...
	B. Produce shop drawings to an accurate scale that is large enough to indicate all pertinent features and methods.  Except for templates, patterns, and similar full-size drawings, submit shop drawings on sheets at least 8-1/2 x 11 inches but no larger...
	C. Shop drawings shall include fabrication and installation drawings, setting diagrams, schedules, patterns, templates, and similar drawings. Include the following information:
	1. Dimensions
	2. Identification of products and materials included by sheet and detail number.
	3. Compliance with specified standards.
	4. Notation of coordination requirements.
	5. Notation of dimensions established by field measurement.

	D. Provide a space of approximately 4 by 5 inches on the label or beside the title block on shop drawings to record Contractor and Owner’s Representative review, and the action taken. Include the following information on the label for processing and r...
	1. Project name.
	2. Date.
	3. Name and address of Owner’s Representative.
	4. Name and address of Contractor.
	5. Name and address of Subcontractor.
	6. Name and address of supplier.
	7. Name and address of manufacturer.
	8. Name and title of appropriate Specifications section.
	9. Drawing number and detail references, as appropriate.

	E. Unless otherwise agreed to or indicated in individual Specifications sections, submit a sufficient number to allow for adequate Contractor, Subcontractor, supplier, manufacturer and fabricators distribution plus two sets to be retained by Owner’s R...
	F. Electronic files will not be provided by the Owner.
	G. Reproduction of the Contract Documents as a submittal is not allowed.

	3.3. PRODUCT DATA
	A. Collect product data into a single submittal for each element of Work or system. Product data includes printed information, such as manufacturer’s installation instructions, catalog cuts, standard color charts, roughing-in diagrams and templates, w...
	1. Mark each copy to show or delineate pertinent materials, products, models, applicable choices, or options.  Where product data includes information on several products that are not required, clearly mark copies to indicate the applicable informatio...
	a. Manufacturer’s printed recommendations.
	b. Compliance with trade association standards.
	c. Compliance with recognized testing agency standards.
	d. Application of testing agency labels and seals.
	e. Notation of dimensions verified by field measurement.
	f. Notation of coordination requirements.
	g. Notation of dimensions and required clearances.
	h. Indicate performance characteristics and capacities.
	i. Indicate wiring diagrams and controls.

	2. Do not submit product data until compliance with requirements of the Contract Documents has been confirmed.

	B. Required copies and distribution: Same as denoted in sub-section 3.2, E.

	3.4. SAMPLES
	A. Procedure:
	1. Submit samples of sufficient size, quantity, cured and finished and physically identical to the proposed product or material.  Samples include partial or full sections or range of manufactured or fabricated components, cuts or containers of materia...
	a. Mount or display samples in the manner to facilitate review of qualities indicated.  Include the following:
	1) Specifications section number and reference.
	2) Generic description of the sample.
	3) Sampling source.
	4) Product name or name of manufacturer.
	5) Compliance with recognized standards.
	6) Availability and delivery time.


	2. Submit samples for review of size, kind, color, pattern, and texture. Submit samples for a final check of these characteristics with other elements and a comparison of these characteristics between the final submittal and the actual component as de...
	a. Where variations in color, pattern, texture, or other characteristic is inherent in the material or product represented, submit at least three (3) multiple units that show the approximate limits of the variations.
	b. Refer to other Specifications sections for requirements for samples that illustrate workmanship, fabrication techniques, assembly details, connections, operation, and similar construction characteristics.
	c. Refer to other sections for samples to be returned to Contractor for incorporation into the Work.  Such samples must be undamaged at time of installation. On the transmittal, indicate special requests regarding disposition of sample submittals.
	d. Samples not incorporated into the Work, or otherwise not designated as Owner property, remain the property of Contractor and shall be removed from the Project site prior to Substantial Completion.

	3. Color and pattern: Whenever a choice of color or pattern is available in a specified product, submit accurate color chips and pattern charts to Owner’s Representative for review and selection.
	4. Number required: Submit three (3) samples of each item. Two will be returned to Contractor with one to Owner’s Representative.

	B. When specified, erect field samples and mock-ups at the Project site to illustrate products, materials, or workmanship and to establish standards by which completed work shall be judged.
	C. Maintain sets of samples, as returned, at the Project site, for quality comparisons throughout the course of the Work. Sample sets may be used to obtain final acceptance of the work associated with each set.

	3.5. QUALITY CONTROL SUBMITTALS
	A. Prior to start of Work, Contractor shall submit lists of material submittals, design submittals and sample requirements.
	B. Submit quality control submittals, including design data, certifications, manufacturer’s field reports, and other quality control submittals as required under other sections of the Contract Documents.
	C. When other sections of the Contract Documents require manufacturer’s certification of a product, material, and/or installation complies with specified requirements, submit a notarized certification from the manufacturer certifying compliance with s...
	D. Certification shall be signed by an officer of the manufacturer or other individual authorized to sign documents on behalf of the represented company.
	E. Requirements for submittal of inspection and test reports are specified in other sections of the Contract Documents.



	01 40 00 - Quality Requirements
	01 45 23 - Testing and Inspecting Services
	PART 1 -  GENERAL
	1.1 TESTS
	A. Prior to start of Work, Contractor shall submit list of test requirements.
	B. Contractor shall notify the Owner and testing laboratory a sufficient time in advance of the manufacture of material to be supplied to him under the Contract Documents, which must by terms of the Contract be tested, in order that the testing labora...
	C. Material shipped from the source of supply prior to having satisfactorily passed such testing and inspection or prior to the receipt of notice from the Owner that such testing and inspection will not be required, shall not be incorporated in the Work.
	D. The Owner may select additional tests other than those outlined in the Specifications.  The Contractor will be reimbursed for any additional testing costs not defined in the Specifications.

	1.2 TEST REPORTS
	A. Two (2) copies of each test report will be forwarded to the Owner by the testing laboratory.  Such reports shall include all tests made, regardless of whether such tests indicate that the material is satisfactory or unsatisfactory.  Samples taken b...

	1.3 OWNER'S INSPECTOR
	A. The work of construction in all stages of progress will be subject to the personal continuous observation of the Inspector.  He shall have free access to any or all parts of the work at any time.  Furnish the Inspector with reasonable facilities fo...

	1.4 SPECIFIC TESTS AND INSPECTIONS
	A. Applicable tests and inspections noted below but not limited to, will be required to the extent that the work represented thereby is required by the Contract.
	1. Concrete Strength Tests
	2. Compaction Tests
	3. Variable Frequency Drives
	4. Disinfection System and Metering Pump
	5. Gauges and Flow Meters



	PART 2 -  PRODUCTS - Not Used
	PART 3 -  EXECUTION - Not Used.

	01 50 00 - Temporary Facilities and Control
	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. This section covers the work necessary to move in personnel and equipment, set up offices, and related facilities necessary to prepare the Work area for construction.  Temporary facilities and controls required for the Work include, but are not nec...
	1. Temporary utilities such as water, electricity, and telephone;
	2. Sanitary facilities.


	1.2 PRODUCT HANDLING
	A. Protection:
	1. Use all means necessary to maintain temporary facilities and controls in proper and safe condition throughout progress of the Work.



	PART 2 -  PRODUCTS
	2.1 UTILITIES
	A. General:
	1. Make available for use by all workers and subcontractors employed on the Project.
	2. Maintain utilities in a proper, safe operating and sanitary condition.
	3. Upon completion of Contract, remove such temporary utilities from premises.
	4. "Provide," as used below, means at Contractor's expense.

	B. Temporary water:
	1. Make all arrangements and pay all operating costs for temporary water used during construction.

	C. Temporary electricity:
	1. Make all arrangements and pay all operating costs for electrical power, both temporary and permanent, used during construction, testing, and up to the time of final acceptance by the Owner.
	2. Pay for all services associated with the temporary power.

	D.  Temporary lighting:
	1. Provide lighting for general security.
	2. Provide work lighting such that work can be properly and safely performed.
	3. Provide warning and barricade lighting.
	4. Provide temporary lighting as may be required by governing agencies.


	2.2 SANITARY FACILITIES
	A. Toilet facilities shall be provided at each construction jobsite.  Provisions shall be made for routinely servicing and disposing of the sewage in accordance with Federal, Commonwealth, and local health regulations.  Toilets shall be maintained in ...
	B. An adequate supply of potable water shall be provided in all places of employment.  Drinking water shall be obtained from sources approved by Federal, Commonwealth, or local health authorities, and dispensed in a manner acceptable to the Owner.  Co...


	PART 3 -  EXECUTION
	3.1 REMOVAL
	A. Maintain all temporary facilities and controls as long as needed for the safe and proper completion of the Work; remove all such temporary facilities and controls as rapidly as progress of the Work will permit or as directed by the Owner’s Represen...



	01 56 00 - Temporary Barriers and Enclosures
	SECTION 01 56 00
	Temporary Barriers and Enclosures
	PART 1 - GENERAL
	1.1 DESCRIPTION
	A. The work of this section consists of furnishing, installing, and maintaining barriers to protect existing facilities and the public from construction operations.


	PART 2 - PRODUCTS
	2.1 GENERAL
	A. Material may be new or used, but shall be suitable for its intended purpose.  Fences and barriers shall be structurally adequate and neat in appearance.

	2.2 FENCING
	A. Safety Barrier Fence:  Orange plastic fence, with minimum height of 4 feet.

	2.3 BARRICADES AND SIGNS
	2.4 LUMBER
	A. Free of nails, large knot holes and splinters.

	2.5 BARRIER TAPE
	A. Banner Guard, imprinted with "CAUTION: CONSTRUCTION AREA", manufactured by Reef Industries, Inc., Houston, Texas, or approved equal.


	PART 3 - EXECUTION
	3.1 PROTECTION OF PUBLIC
	A. Fence, barricade, or otherwise block off the immediate work area to prevent unauthorized entry.
	B. Erect and maintain barricades, lights, danger signals, and warning signs in accordance with MUTCD-latest edition
	C. Illuminate barricades and obstructions at night; keep safety lights powered and on from sunset to sunrise.
	D. Adequately barricade and post open cuts in or adjacent to thoroughfares.
	E. Protect pedestrian traffic by guardrails or fences.
	F. When pedestrian traffic is detoured onto a roadway, provide temporary walkways with protection as required at ends and overhead.  For walkways, use lumber running parallel to direction of traffic movement and provide ramps at changes of elevation.
	G. Cover pipes, hoses, and power lines crossing sidewalks and walkways with troughs using beveled edge boards.
	H. Erect and maintain sufficient detour signs at road closures and along detour routes.
	I. Maintain all traffic control devices in a well and kept manner. Contractor shall correct any identified deficiencies immediately upon notification.

	3.2 BARRIER TAPE
	A. Install where directed by Owner’s Representative.  Keep a minimum of two rolls on site at all times.

	3.3 REMOVAL
	A. Completely remove barriers no longer needed when approved by Owner’s Representative.


	END OF SECTION

	01 60 00-  Product Requirements
	01 70 00 - Execution and Closeout Requirements
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Closeout procedures.
	B. Starting of systems.
	C. Demonstration and instructions.
	D. Testing, adjusting, and balancing.
	E. Project record documents.
	F. Operation and maintenance data.
	G. Manual for equipment and systems.
	H. Spare parts and maintenance products.
	I. Product warranties and product bonds.
	J. Maintenance service.
	K. Examination.
	L. Preparation.
	M. Execution.
	N. Cutting and patching.
	O. Protecting installed construction.
	P. Final cleaning.

	1.2 CLOSEOUT PROCEDURES
	A. Prerequisites to Substantial Completion: Complete following items before requesting Certification of Substantial Completion, either for entire Work or for portions of Work:
	1. Submit operation and maintenance manuals, Project record documents, and other similar final record data in compliance with this Section.
	2. Complete facility startup, testing, adjusting, balancing of systems and equipment, demonstrations, and instructions to Owner's operating and maintenance personnel as specified in compliance with this Section.
	3. Conduct inspection to establish basis for request that Work is substantially complete.  Create comprehensive list (initial punch list) indicating items to be completed or corrected, value of incomplete or nonconforming Work, reason for being incomp...
	4. Obtain and submit releases enabling Owner's full, unrestricted use of Project and access to services and utilities.  Include certificate of occupancy, operating certificates, and similar releases from authorities having jurisdiction and utility com...
	5. Deliver tools, spare parts, extra stocks of material, and similar physical items to Owner.
	6. Make final change-over of locks eliminating construction master-key system and transmit keys directly to Owner. Advise Owner's personnel of change-over in security provisions.
	7. Discontinue or change over and remove temporary facilities and services from Project Site, along with construction tools, mockups, and similar elements.
	8. Perform final cleaning according to this Section.

	B. Substantial Completion Inspection:
	1. When Contractor considers Work to be substantially complete, submit to Owner and/or their Representative:
	a. Written certificate that Work, or designated portion, is substantially complete.
	b. List of items to be completed or corrected (initial punch list).

	2. Within seven days after receipt of request for Substantial Completion, Owner and/or their Representative will make inspection to determine whether Work or designated portion is substantially complete.
	3. Should Owner and/or their Representative determine that Work is not substantially complete:
	a. Owner and/or their Representative will promptly notify Contractor in writing, stating reasons for its opinion.
	b. Contractor shall remedy deficiencies in Work and send second written request for Substantial Completion to Owner and/or their Representative.
	c.  Owner and/or their Representative will re-inspect Work.
	d. Redo and Inspection of Deficient Work: Repeated until Work passes Owner and/or their Representative’s inspection.

	4. When Owner and/or their Representative finds that Work is substantially complete, Owner’s Representative will:
	a. Prepare Certificate of Substantial Completion on Owner’s prescribed form, accompanied by Contractor's list of items to be completed or corrected as verified and amended by Owner and/or their Representative (final punch list).
	b. Submit Certificate to Owner and Contractor for their written acceptance of responsibilities assigned to them in Certificate.

	5. After Work is substantially complete, Contractor shall:
	a. Allow Owner occupancy of Project under provisions stated in Certificate of Substantial Completion.
	b. Complete Work listed for completion or correction within time period stipulated.


	C. Prerequisites for Final Completion: Complete following items before requesting final acceptance and final payment.
	1. When Contractor considers Work to be complete, submit written certification that:
	a. Contract Documents have been reviewed.
	b. Work has been examined for compliance with Contract Documents.
	c. Work has been completed according to Contract Documents.
	d. Work is completed and ready for final inspection.

	2. Submittals: Submit following:
	a. Final punch list indicating all items have been completed or corrected.
	b. Submit As-Built Plans in electronic copy (CAD file) and 3 sets of hard copy, 10 working days prior to final inspection.
	c. Final payment request with final releases and supporting documentation not previously submitted and accepted. Include certificates of insurance for products and completed operations where required.
	d. Specified warranties, workmanship/maintenance bonds, maintenance agreements, and other similar documents.
	e. Accounting statement for final changes to Contract Sum.
	f. Contractor's affidavit of payment of debts and claims.
	g. Contractor affidavit of release of liens.
	h. Consent of surety to final payment.
	i. CNMI Tax Clearance

	3. Perform final cleaning for Contractor-soiled areas according to this Section.

	D. Final Completion Inspection:
	1. Within seven days after receipt of request for final inspection, Owner and/or their Representative will make inspection to determine whether Work or designated portion is complete.
	2. Should Owner and/or their Representative consider Work to be incomplete or defective:
	a.  Owner and/or their Representative will promptly notify Contractor in writing, listing incomplete or defective Work.
	b. Contractor shall remedy stated deficiencies and send second written request to Owner and/or their Representative that Work is complete.
	c.  Owner and/or their Representative will re-inspect Work.
	d. Redo and Inspection of Deficient Work: Repeated until Work passes Owner  and/or their Representative’s inspection.



	1.3 STARTING OF SYSTEMS
	A. Contractor will coordinate schedule with CUC to arrange startup of various equipment and systems.
	B. Contractor will notify CUC at least thirty days prior to completion of installation of pumps, controls and related components in order to provide sufficient time for CUC to schedule the start up with Manufacturer’s Technical Representative.
	C. Contractor will ensure staff and equipment are available to immediately respond to Manufacturer’s Technical Representative’s request and instruction to repair or correct any deficiencies.
	D. Contractor will assure that all necessary piping, electrical components, and related items are in place and operable prior to the schedule of the startup.

	1.4 DEMONSTRATION AND INSTRUCTIONS
	A. Demonstrate operation and maintenance of products to Owner's personnel two weeks prior to date of Substantial Completion.
	B. Demonstrate Project equipment and instructed by authorized manufacturer's representative who is knowledgeable about the Project.
	C. Use operation and maintenance manuals as basis for instruction. Review contents of manual with Owner's personnel in detail to explain all aspects of operation and maintenance.
	D. Demonstrate startup, operation, control, adjustment, troubleshooting, servicing, maintenance, and shutdown of each item of equipment at agreed time, at equipment location.
	E. Prepare and insert additional data in operations and maintenance manuals when need for additional data becomes apparent during instruction.
	F. Required instruction time for each item of equipment and system is specified in individual Specification Sections.

	1.5 TESTING, ADJUSTING, AND BALANCING
	A. The Contractor shall be responsible for testing, adjusting and balancing by an Owner approved independent firm having five (5) years minimum experience.
	B. Reports will be submitted by independent firm to Owner and/or their Representative indicating observations and results of tests and indicating compliance or noncompliance with requirements of Contract Documents.
	C. The Contractor shall make any and all necessary repairs, adjustments, and replacements until performance has been demonstrated to the satisfaction of the Owner.   The Contractor shall bear the cost of any repair, adjustment, or replacement.

	1.6 PROJECT RECORD DOCUMENTS
	A. Maintain on Site one set of the following record documents; record actual revisions to the Work:
	1. Drawings.
	2. Specifications.
	3. Addenda.
	4. Change Orders and other modifications to the Contract.
	5. Reviewed Shop Drawings, product data, and Samples.
	6. Manufacturer's instruction for assembly, installation, and adjusting.

	B. Ensure entries are complete and accurate, enabling future reference by Owner.
	C. Store record documents separate from documents used for construction.
	D. Record information concurrent with construction progress, not less than weekly.
	E. Specifications: Legibly mark and record, at each product Section, description of actual products installed, including the following:
	1. Manufacturer's name and product model and number.
	2. Product substitutions or alternates used.
	3. Changes made by Addenda and modifications.

	F. Record Drawings and Shop Drawings: Legibly mark each item to record actual construction as follows:
	1. Include Contract modifications such as Addenda, supplementary instructions, change directives, field orders, minor changes in the Work, and change orders.
	2. Include locations of concealed elements of the Work.
	3. Identify depth of buried utility lines and provide dimensions showing distances from permanent facility components that are parallel to utilities.
	4. Dimension ends, corners, and junctions of buried utilities to permanent facility components using triangulation.
	5. Identify and locate existing buried or concealed items encountered during Project.
	6. Measured depths of foundations in relation to finish main floor datum.
	7. Measured horizontal and vertical locations of underground utilities and appurtenances, referenced to permanent surface improvements.
	8. Measured locations of internal utilities and appurtenances concealed in construction, referenced to visible and accessible features of the Work.
	9. Field changes of dimension and detail.
	10. Details not on original Drawings.

	G. Submit PDF electronic files of marked-up documents to Owner’s Representative with claim for final Application for Payment.

	1.7 OPERATION AND MAINTENANCE DATA
	A. Submit data bound in 8-1/2 x 11-inch text pages, three D side ring binders with durable plastic covers.
	B. Prepare binder cover with printed title "OPERATION AND MAINTENANCE INSTRUCTIONS," title of Project.
	C. Internally subdivide binder contents with permanent page dividers, logically organized as described below; with tab titling clearly printed under reinforced laminated plastic tabs.
	D. Drawings: Provide with reinforced punched binder tab. Bind in with text; fold larger drawings to size of text pages.
	E. Contents: Prepare table of contents for each volume, with each product or system description identified, typed on white paper, in three parts as follows:
	1. Part 1: Directory, listing names, addresses, and telephone numbers of Engineer, Contractor, Subcontractors, and major equipment suppliers.
	2. Part 2: Operation and maintenance instructions, arranged by system and subdivided by Specification Section. For each category, identify names, addresses, and telephone numbers of Subcontractors and suppliers. Include the following:
	a. Significant design criteria.
	b. List of equipment.
	c. Parts list for each component.
	d. Operating instructions.
	e. Maintenance instructions for equipment and systems.
	f. Maintenance instructions for special finishes, including recommended cleaning methods and materials, and special precautions identifying detrimental agents.
	g. Safety precautions to be taken when operating and maintaining or working near equipment.

	3. Part 3: Project documents and certificates, including the following:
	a. Shop Drawings and product data.
	b. Air and water balance reports.
	c. Certificates.
	d.  Photocopies of warranties and bonds.



	1.8 MANUAL FOR EQUIPMENT AND SYSTEMS
	A. Submit two copies of preliminary draft or proposed formats and outlines of contents before Substantial Completion. Owner’s Representative will review draft and return one copy with comments.
	B. For equipment, or component parts of equipment put into service during construction and operated by Owner, submit documents within ten (10) days after acceptance.
	C. Submit one copy of completed volumes fifteen (15) days prior to final inspection. Draft copy will be reviewed and returned after final inspection, with Owner’s Representative’s comments. Revise content of document sets as required prior to final su...
	D. Submit two sets of revised final volumes within ten days after final inspection.
	E. Each Item of Equipment and Each System: Include description of unit or system and component parts. Identify function, normal operating characteristics, and limiting conditions. Include performance curves, with engineering data and tests, and comple...
	F. Panelboard Circuit Directories: Provide electrical service characteristics, controls, and communications; by label machine.
	G. Include color-coded wiring diagrams as installed with wire numbers noted.
	H. Operating Procedures: Include startup, break-in, and routine normal operating instructions and sequences. Include regulation, control, stopping, shutdown, and emergency instructions. Include summer and special operating instructions.
	I. Maintenance Requirements: Include routine procedures and guide for preventative maintenance and troubleshooting; disassembly, repair, and reassembly instructions; and alignment, adjusting, balancing, and checking instructions.
	J. Include servicing and lubrication schedule and list of lubricants required.
	K. Include manufacturer's printed operation and maintenance instructions.
	L. Include sequence of operation by controls manufacturer.
	M. Include original manufacturer's parts list, illustrations, assembly drawings, and diagrams required for maintenance.
	N. Include control diagrams by controls manufacturer as installed.
	O. Include Contractor's coordination drawings with color-coded piping diagrams as installed.
	P. Include charts of valve tag numbers, with location and function of each valve, keyed to flow and control diagrams.
	Q. Include list of original manufacturer's spare parts, current prices, and recommended quantities to be maintained in storage.
	R. Additional Requirements: As specified in individual product Specification Sections.
	S. Include listing in table of contents for design data with tabbed dividers and space for insertion of data.

	1.9 SPARE PARTS AND MAINTENANCE PRODUCTS
	A. Furnish spare parts, maintenance, and extra products in quantities specified in individual Specification Sections.
	B. Deliver to Project Site and place in location as directed by Owner; obtain receipt prior to final payment.

	1.10 PRODUCT WARRANTIES AND PRODUCT BONDS
	A. Obtain warranties and bonds executed in duplicate by responsible Subcontractors, suppliers, and manufacturers within ten days after completion of applicable item of Work.
	B. Execute and assemble transferable warranty documents and bonds from Subcontractors, suppliers, and manufacturers.
	C. Verify documents are in proper form, contain full information, and are notarized.
	D. Co-execute submittals when required.
	E. Include table of contents and assemble in three D side ring binder with durable plastic cover.
	F. Submit prior to final Application for Payment.
	G. Time of Submittals:
	1. For equipment or component parts of equipment put into service during construction with Owner's permission, submit documents within ten days after acceptance.
	2. Make other submittals within ten days after date of Substantial Completion, prior to final Application for Payment.
	3. For items of Work for which acceptance is delayed beyond Substantial Completion, submit within ten days after acceptance, listing date of acceptance as beginning of warranty or bond period.


	1.11 MAINTENANCE SERVICE
	A. Furnish service and maintenance of components indicated in Specification Sections during warranty period.
	B. Examine system components at frequency consistent with reliable operation. Clean, adjust, and lubricate as required.
	C. Include systematic examination, adjustment, and lubrication of components. Repair or replace parts whenever required. Use parts produced by manufacturer of original component.
	D. Do not assign or transfer maintenance service to agent or Subcontractor without prior written consent of Owner.


	PART 2 -  PRODUCTS - Not Used
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that existing Site conditions and substrate surfaces are acceptable for subsequent Work. Beginning new Work means acceptance of existing conditions.
	B. Verify that existing substrate is capable of structural support or attachment of new Work being applied or attached.
	C. Examine and verify specific conditions described in individual Specification Sections.
	D. Verify that utility services are available with correct characteristics and in correct locations.

	3.2 PREPARATION
	A. Clean substrate surfaces prior to applying next material or substance according to manufacturer's instructions.
	B. Seal cracks or openings of substrate prior to applying next material or substance.
	C. Apply manufacturer-required or -recommended substrate primer, sealer, or conditioner prior to applying new material or substance in contact or bond.

	3.3 EXECUTION
	A. Comply with manufacturer's installation instructions, performing each step in sequence. Maintain one set of manufacturer's installation instructions at Project Site during installation and until completion of construction.
	B. When manufacturer's installation instructions conflict with Contract Documents, request clarification from Owner’s Representative’s before proceeding.
	C. Verify that field measurements are as indicated on approved Shop Drawings or as instructed by manufacturer.
	D. Secure products in place with positive anchorage devices designed and sized to withstand stresses, vibration, physical distortion, or disfigurement.
	1. Secure Work true to line and level and within specified tolerances, or if not specified, industry-recognized tolerances.
	2. Physically separate products in place, provide electrical insulation, or provide protective coatings to prevent galvanic action or corrosion between dissimilar metals.
	3. Exposed Joints:  Provide uniform joint width and arrange to obtain best visual effect.  Refer questionable visual-effect choices to Owner’s Representative’s for final decision.

	E. Allow for expansion of materials and building movement.
	F. Climatic Conditions and Project Status: Install each unit of Work under conditions to ensure best possible results in coordination with entire Project.
	1. Isolate each unit of Work from incompatible Work as necessary to prevent deterioration.
	2. Coordinate enclosure of Work with required inspections and tests to minimize necessity of uncovering Work for those purposes.

	G. Mounting Heights: Where not indicated, mount individual units of Work at industry recognized standard mounting heights for particular application indicated.
	1. Refer questionable mounting heights choices to Owner’s Representative’s for final decision.
	2. Elements Identified as Accessible to Handicapped: Comply with applicable codes and regulations.

	H. Adjust operating products and equipment to ensure smooth and unhindered operation.
	I. Clean and perform maintenance on installed Work as frequently as necessary through remainder of construction period.  Lubricate operable components as recommended by manufacturer.

	3.4 CUTTING AND PATCHING
	A. Employ skilled and experienced installers to perform cutting and patching.
	B. Submit written request in advance of cutting or altering elements affecting:
	1. Structural integrity of element.
	2. Efficiency, maintenance, or safety of element.
	3. Visual qualities of sight-exposed elements.
	4. Work of Owner or separate contractor.

	C. Execute cutting, fitting, and patching including excavation and fill to complete Work and to:
	1. Fit the several parts together, to integrate with other Work.
	2. Uncover Work to install or correct ill-timed Work.
	3. Remove and replace defective and nonconforming Work.
	4. Remove samples of installed Work for testing.

	D. Execute Work by methods to avoid damage to other Work and to provide proper surfaces to receive patching and finishing.
	E. Cut masonry and concrete materials using masonry saw or core drill.
	F. Restore Work with new products according to requirements of Contract Documents.
	G. Refinish surfaces to match adjacent finishes. For continuous surfaces, refinish to nearest intersection; for assembly, refinish entire unit.
	H. Identify hazardous substances or conditions exposed during the Work to Owner’s Representative’s for decision or remedy.

	3.5 PROTECTING INSTALLED CONSTRUCTION
	A. Protect installed Work and provide special protection where specified in individual Specification Sections.
	B. Provide temporary and removable protection for installed products. Control activity in immediate Work area to prevent damage.
	C. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.
	D. Use durable sheet materials to protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement of heavy objects.
	E. Prohibit traffic or storage upon waterproofed or roofed surfaces. When traffic or activity is necessary, obtain recommendations for protection from waterproofing or roofing material manufacturer.
	F. Prohibit traffic from landscaped areas.

	3.6 FINAL CLEANING
	A. Execute final cleaning prior to final Project assessment.
	B. Clean equipment and fixtures to sanitary condition with appropriate cleaning materials.
	C. Clean filters of operating equipment.
	D. Clean Site; sweep paved areas, rake clean landscaped surfaces.
	E. Remove waste and surplus materials, rubbish, and construction facilities from Site.



	01 71 13 - Mobilization Demobilization
	PART 1 -  GENERAL
	1.1 SCOPE OF WORK
	A. Mobilization shall consist of preparatory work and operation, including, but not limited to, those necessary for the movement of personnel, equipment, supplies, and incidentals to the Project site; for the establishment of all offices, buildings, a...
	B. Demobilization shall consist of movement of personnel and the removing and disposing of all equipment, materials, and supplies remaining upon completion of the Work.  And for final close-up, submittal of all test results, O&M manual.
	C. Costs of Mobilization and Demobilization are listed as one item in the Contractor’s Bid for the Project.
	D. The maximum proposal allowed for mobilization and demobilization is an amount not to exceed five (5) percent of the total original contract amount in the Proposal Schedule, excluding the proposal price of this item.


	PART 2 -  PRODUCTS - Not used
	PART 3 -  EXECUTION - Not used

	01 74 00 - Cleaning and Waste Management
	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. Maintain work areas free from accumulations of waste, debris, dust, and mud caused by Contractor's operations.
	B. At completion of Work, remove all waste materials, tools, equipment, machinery, surplus materials and clean all exposed surfaces; leave property clean and ready for occupancy, leave all rights of ways in a condition equal to that at the beginning o...


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Contractor to arrange with the Owner of water for cleanup, metered and pay all costs.
	B. Water for construction may not be available within the site.  The Contractor shall furnish water from a source outside the site.


	PART 3 -  EXECUTION
	3.1 DURING CONSTRUCTION
	A. Execute cleaning to insure that any buildings affected, grounds and especially streets and public properties are maintained free from accumulation of waste materials, dust, mud and debris.
	B. Where required, wet down surfaces to lay dust and prevent the blowing of dust to nearby residences or public properties.
	C. The Contractor shall keep all streets clean and free of dust, mud and debris resulting from his own operations.  Daily cleanup throughout the job will be necessary as the Contractor progresses with his work, but extra precautions in cleanup shall b...
	D. All waste materials, debris and rubbish shall be disposed of at sites to be chosen by Contractor.  Prior to dumping on any private property, a letter allowing such dumping shall be obtained from the property owner and presented to the Owner’s Repre...
	E. If the Contractor does not properly clean up (in the opinion of the Owner’s Representative or the Owner), then either the Owner’s Representative or the Owner shall have the option of using outside equipment to perform the work and such cost will be...
	F. See also the General Conditions for any withholds that may be retained when cleanup by the Contractor is found to be unsatisfactory.

	3.2 FINAL CLEANING
	A. Remove grease, dust, dirt, stains, labels, fingerprints and other foreign materials from site-exposed interior and exterior finished surfaces.
	B. Repair, patch and touch up marred surfaces to match adjacent finishes.
	C. All dust, mud, spoils, and construction debris shall be removed from all roadways, ditches, shoulders, and private property (fills or spoils placed on private property at Owner's written request accepted).



	02 00 00 - Existing Conditions
	PART 1 -  GENERAL
	1.1 RELATED INFORMATION
	A. Related information and requirements are included in the General and Supplementary Conditions with regard to existing underground utilities.
	B. Existing Underground Structures - Section 02 00 50

	1.2 INFORMATION ON SITE CONDITIONS
	A. All information obtained by the Engineer regarding site conditions, subsurface information, groundwater elevations, existing construction of site facilities, and existing underground utilities and similar data are shown on the Plans.
	B. Test borings were not done by the Engineer to investigate subsurface conditions.  The Contractor may perform its own independent soil borings to ascertain subsurface conditions.  No representation of existing soil conditions is made herein.
	C. Information derived from inspection of logs of test borings, of topographic maps, or from Plans showing locations of utilities and structures will not in any way relieve the Contractor from any risk, or from properly examining the site and making s...

	1.3 CONTRACTOR'S RESPONSIBILITIES
	A. The Contractor shall satisfy himself as to the nature and location of the work, the general and local conditions, particularly those bearing upon availability of transportation, disposal, handling and storage of materials, availability of labor, wa...
	B. The Contractor further shall satisfy himself as to the character, quality, and quantity of surface and subsurface materials to be encountered from inspecting the site, any exploratory work done by the Owner, as well as from information presented by...
	C. The Contractor shall anticipate underground obstructions such as utility lines, concrete, water table, soil conditions and debris.  No extra payment will be allowed for the removal, replacement, repair or possible increased cost caused by undergrou...
	D. The Contractor shall note that many of the existing roads and streets are residential in character and that heavy truck and equipment operations may cause roadway damage in excess of normal usage.  Damage caused to the streets by Contractor's opera...

	1.4 ADDITIONAL INFORMATION
	A. Prior to bidding, bidders may make their own subsurface investigations subject to time schedules and arrangements approved in advance by the Owner’s Representative.  Before any subsurface test holes are excavated, obtain permits from the Owner to p...


	PART 2 -  PRODUCTS - Not used
	PART 3 -  EXECUTION - Not used

	02 00 50  - Existing Underground Structures
	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. Related requirements specified elsewhere:
	B. Construction Requirements:


	PART 2 -   PRODUCTS
	2.1 UTILITIES AFFECTED
	A. Electrical/Water/Sewer
	B. Drainage, Roads and Streets
	C. Fire Protection, Road Detours or Closure
	D. Telephone/Communications Systems
	E. Cable TV

	2.2 TEMPORARY FACILITIES

	PART 3 -  EXECUTION
	3.1 LOCATION OF UTILITIES
	3.2 CONTRACTOR RESPONSIBILITY
	3.3 PRIOR INVESTIGATION


	02 30 15  - Excavation Trenching Backfill Pipelines_Send to MGS
	EXCAVATION, TRENCHING AND BACKFILL FOR PIPELINES
	PART 1 - GENERAL
	A. This section includes excavation, trenching and backfill necessary for the construction of the facilities as indicated on the plans including, but not limited to: water mains, sewer mains, force mains, service lines, valves and hydrants.  This sect...
	B. A project geotechnical report dated November 30, 2022 is available for this project and is incorporated herein. Incidences where conflict between project geotechnical report and this specification arise the project geotechnical report shall govern.
	1.05 SUBMITTALS
	1.06 QUALITY ASSURANCE
	PART 2 – PRODUCTS
	PART 3 - EXECUTION
	END OF SECTION


	02 41 00 - Demolition
	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. Work included:
	1. Demolition required for this Work includes removal of existing water tank, chain-link fence and gate, altitude valve vault, asphalt concrete pavement, concrete slabs , wooden pole wit fixtures, meter box, and miscellaneous items.
	2. Salvaging items for reuse by Owner.

	B. Related work described elsewhere:
	1. Existing Conditions:  Section 02 00 00
	2. Existing Underground Structures:  Section 02 00 50
	3. Site Clearing:  Section 31 10 00


	1.2 QUALITY ASSURANCE
	A.  In addition to complying with all pertinent codes and regulations, comply with the requirements of those insurance carriers providing coverage for this work.

	1.3 JOB CONDITIONS
	A. Dust control:
	1. Use all means necessary to prevent the spread of dust during performance of the work of this Section.

	B. Burning:
	1. On-site burning will not be permitted.

	C. Protection:
	1. Use all means necessary to protect existing structures designated to remain and, in the event of damage, immediately make all repairs and replacements necessary to the approval of the Owner’s Representative at no additional cost to the Owner.



	PART 2 -  PRODUCTS - Not Used
	PART 3 -  EXECUTION
	3.1 SITE INSPECTION
	A. Prior to any demolition work, carefully inspect the site and determine the extent of work involved.
	B. Report any discrepancy to the Owner’s Representative immediately.

	3.2 COORDINATION AND SCHEDULING
	A. Schedule and coordinate demolition with Owner, any public utilities or other contractors which may be involved.

	3.3 SHORING AND BRACING
	A. Provide any temporary shoring or bracing which may be required during demolition.

	3.4 SALVAGED ITEMS
	A. Owner to examine general condition of all removed materials and identify materials to be salvaged prior to disposal.
	B. Sort and organize salvage materials and store items in a secure and weather protected area until removed from site or transferred to Owner.

	3.5 SAFETY
	A.  All work shall conform to pertinent OSHA regulations and to other local codes and ordinances as applicable.

	3.6 REMOVAL OF DEBRIS
	A.  Remove all debris from the site and leave the site in a neat and orderly condition.



	02 82 20 - Chain Link Fence and Gate Rev. 11.15.23
	03 10 00 - Concrete Forming and Accessories
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Formwork for cast-in place concrete, with shoring, bracing and anchorage.
	B. Form accessories.
	C. Form stripping.

	1.2 RELATED SECTIONS
	A. Section 03 20 00 - Concrete Reinforcing.
	B. Section 03 30 00 - Cast-in-Place Concrete.

	1.3 REFERENCES
	A. ACI 301 - Structural Concrete for Buildings.
	B. ACI 318 - Building Code Requirements for Reinforced Concrete.
	C. ACI 347 - Recommended Practice for Concrete Formwork.

	1.4 DESIGN REQUIREMENTS
	A. Design, engineer and construct formwork, shoring and bracing to conform to design and code requirements; resultant concrete to conform to required shape, line and dimension.

	1.5 QUALITY ASSURANCE
	A. Perform Work in accordance with ACI 347.

	1.6 REGULATORY REQUIREMENTS
	A. Conform to applicable code for design, fabrication, erection and removal of formwork.

	1.7 SUBMITTALS:  Submit the following in accordance with Section 01 33 00, "Submittal Procedures."
	A. Manufacturer's Catalog Data
	1. Waterstops



	PART 2 -  PRODUCTS
	2.1 FORM MATERIALS
	A. Form Materials:  Provide wood, plywood, or steel.  Use plywood or steel forms where a smooth form finish is required.  Lumber shall be square edged or tongue-and-groove boards, free of raised grain, knotholes, or other surface defects.  Plywood: PS...

	2.2 FORMWORK ACCESSORIES
	A. Form Ties: Removable or Snap-off type, galvanized metal or plastic, fixed or adjustable length, cone type, free of defects that could leave holes larger than 1 inch in concrete surface.
	B. Form Release Agent:  Colorless mineral oil which will not stain concrete, or absorb moisture or impair natural bonding or color characteristics of coating intended for use on concrete.
	C. Corners:  Chamfered, rigid plastic or wood strip type; ¾ x ¾ inch size; maximum possible lengths.
	D. Nails, Spikes, Lag Bolts, Through Bolts, Anchorages:  Sized as required, of sufficient strength and character to maintain formwork in place while placing concrete.
	E. Polyvinylchloride Waterstops:  COE CRD-C-572.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify lines, levels and centers before proceeding with formwork. Ensure that dimensions agree with drawings.

	3.2 FORMS
	A. Coating:  Before concrete placement, coat the contact surfaces of forms with a non-staining mineral oil, non-staining form coating compound, or two coats of nitrocellulose lacquer.  Do not use mineral oil on forms for surfaces to which adhesive, pa...
	B. Removal of Forms and Supports:  After placing concrete, forms shall remain in place for the time periods specified in ACI 347R.  Prevent concrete damage during form removal.
	1. Special Requirements for Reduced Time Period:  Forms may be removed earlier than specified if ASTM C 39 test results of field-cured samples from a representative portion of the structure indicate that the concrete has reached a minimum of 85 percen...

	C. Re-shoring:  Re-shore concrete elements where forms are removed prior to the specified time period.  Do not permit elements to deflect or accept loads during form stripping or re-shoring.  Forms on columns, walls, or other load-bearing members may ...

	3.3 EARTH FORMS
	A. Not permitted.

	3.4 WATERSTOP SPLICES
	3.5 ERECTION - FORMWORK
	A. Erect formwork, shoring and bracing to achieve design requirements, in accordance with requirements of ACI 301.
	B. Provide bracing to ensure stability of formwork.  Shore or strengthen formwork subject to overstressing by construction loads.
	C. Arrange and assemble formwork to permit dismantling and stripping.   Do not damage concrete during stripping.  Permit removal of remaining principal shores.
	D. Align joints and make watertight.  Keep form joints to a minimum.
	E. Obtain approval before framing openings in structural members which are not indicated on Drawings.
	F. Provide chamfer strips on external corners of beams, columns and walls.
	G. Coordinate this section with other sections of work which require attachment of components to formwork.
	H. If formwork is placed after reinforcement resulting in insufficient concrete cover over reinforcement before proceeding, request instructions from Owner’s Representative.

	3.6 APPLICATION - FORM RELEASE AGENT
	A. Apply form release agent on formwork in accordance with manufacturer's recommendations.
	B. Apply prior to placement of reinforcing steel, anchoring devices, and embedded items.
	C. Do not apply form release agent where concrete surfaces will receive special finishes or applied coverings which are affected by agent.  Soak inside surfaces of untreated forms with clean water.  Keep surfaces coated prior to placement of concrete.

	3.7 INSERTS, EMBEDDED PARTS, AND OPENINGS
	A. Locate and set in place items which will be cast directly into concrete.
	B. Coordinate with work of other sections in forming and placing openings, slots, reglets, recesses, sleeves, bolts, anchors, other inserts, and components of other Work.
	C. Install accessories in accordance with manufacturer's instructions, straight, level, and plumb.  Ensure items are not disturbed during concrete placement.
	D. Provide temporary ports or openings in formwork where required to facilitate cleaning and inspection.  Locate openings at bottom of forms to allow flushing water to drain.
	E. Close temporary openings with tight fitting panels, flush with inside face of forms, and neatly fitted so joints will not be apparent in exposed concrete surfaces.

	3.8 FORM CLEANING
	A. Clean forms as erection proceeds, to remove foreign matter within forms.
	B. Clean formed cavities of debris prior to placing concrete.
	C. Flush with water or use compressed air to remove remaining foreign matter.  Ensure that water and debris drain to exterior through clean-out ports.

	3.9 FORMWORK TOLERANCES
	A. Construct formwork to maintain tolerances required by ACI 301.
	B. Camber slabs and beams in accordance with ACI 301.

	3.10 FIELD QUALITY CONTROL
	A. Section 01 40 00 - Quality Requirements:  Field inspection and testing.
	B. Inspect erected formwork, shoring, and bracing to ensure that work is in accordance with formwork design, and that supports, fastenings, wedges, ties, and items are secure.

	3.11 FORM REMOVAL
	A. General: Formwork for sides of beams, walls, columns, and similar parts of the Work that does not support weight of concrete may be removed after cumulatively curing at not less than 50 deg F for 24 hours after placing concrete, if concrete is hard...
	1. Leave formwork for structural elements that supports weight of concrete in place until concrete has achieved at least 85 percent of its 28-day design compressive strength.
	2. Remove forms only if shores have been arranged to permit removal of forms without loosening or disturbing shores

	B. Loosen forms carefully.  Do not wedge pry bars, hammers, or tools against finish concrete surfaces scheduled for exposure to view.
	C. Store removed forms in manner that surfaces to be in contact with fresh concrete will not be damaged.  Discard damaged forms.



	03 20 00 - Concrete Reinforcing
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Reinforcing bars.
	B. Reinforcement accessories.

	1.2 RELATED SECTIONS
	A. Section 03 10 00 - Concrete Forming and Accessories.
	B. Section 03 30 00 - Cast-in-Place Concrete.

	1.3 REFERENCES
	A. American Concrete Institute:
	1. ACI 301 - Specifications for Structural Concrete.
	2. ACI 318 - Building Code Requirements for Structural Concrete.
	3. ACI SP-66 - ACI Detailing Manual.

	B. American Society for Testing and Materials:
	1. ASTM A615/A615M - Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement.
	2. A 775, Standard Specification for Epoxy-Coated Reinforcing Steel Bars

	C. American Welding Society:
	1. AWS D1.4 - Structural Welding Code - Reinforcing Steel.

	D. Concrete Reinforcing Steel Institute:
	1. CRSI - Manual of Standard Practice.
	2. CRSI - Placing Reinforcing Bars.


	1.4 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Submittal procedures.
	B. Reinforcing steel shop drawings: submit shop drawings for review prior to fabrication.

	1.5 QUALITY ASSURANCE
	A. Perform Work in accordance with ACI 301, ACI SP-66 and ACI 318.


	PART 2 -  PRODUCTS
	2.1 REINFORCEMENT
	A. Reinforcing Steel: Deformed reinforcing bars meeting the requirements of ASTM A706/A706M, 60 ksi yield grade or ASTM ASTM A615/A615M, 60 ksi yield grade shall be permitted if the actual yield strength based on mill tests does not exceed Fy by more ...
	B. Epoxy-Coated Reinforcing Bars: ACI 301 unless otherwise specified. ASTM A775/A775M with the bars Grade 60.
	C. Reinforcing Bar Supports: Provide bar ties and supports of PVC coated (for epoxy bars) or non-corrodible material.
	D. Mechanical Reinforcing Bar Connectors: ACI 301. Provide 125 percent minimum yield strength of the reinforcement bar.

	2.2 ACCESSORY MATERIALS
	A. Tie Wire: Minimum 16 gage annealed type.  Must be PVC coated for epoxy bars.
	B. Chairs, Bolsters, Bar Supports, Spacers: Sized and shaped for strength and support of reinforcement during concrete placement conditions including load bearing pad on bottom to prevent vapor retarder puncture.  Must be PVC coated for epoxy bars.
	C. Reinforcing Splicing Devices: Mechanical threaded type; full tension; sized to fit joined reinforcing.

	2.3 FABRICATION
	A. Fabricate concrete reinforcement in accordance with ACI 318.
	B. Do not weld reinforcement
	C. Bar splicing is not applicable.


	PART 3 -  EXECUTION
	3.1 PLACEMENT
	A. Place, support and secure reinforcement against displacement. Do not deviate from required position.
	B. Confirm to applicable ACI code for concrete cover over reinforcement.



	03 30 00 - Cast-in-Place Concrete
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes cast-in-place concrete for the following:
	1. All cast-in-place concrete.


	1.2 REFERENCES
	A. American Concrete Institute:
	1. ACI 301 - Specifications for Structural Concrete.
	2. ACI 305 - Hot Weather Concreting.
	3. ACI 318 - Building Code Requirements for Structural Concrete.

	B. American Society for Testing and Materials:
	1. ASTM C33 - Standard Specification for Concrete Aggregates.
	2. ASTM C94 - Standard Specification for Ready-Mixed Concrete.
	3. ASTM C150 - Standard Specification for Portland Cement.
	4. ASTM C260 - Standard Specification for Air-Entraining Admixtures for Concrete.
	5. ASTM C494 - Standard Specification for Chemical Admixtures for Concrete.
	6. ASTM C595 - Standard Specification for Blended Hydraulic Cements.
	7. ASTM C1017 - Standard Specification for Chemical Admixtures for Use in Producing Flowing Concrete.
	8. ASTM C1107 - Standard Specification for Packaged Dry, Hydraulic-Cement Grout (Nonshrink).
	9. ASTM D994 - Standard Specification for Preformed Expansion Joint Filler for Concrete (Bituminous Type).
	10. ASTM D1190 - Standard Specification for Concrete Joint Sealer, Hot-Applied Elastic Type.
	11. ASTM E1643 - Standard Practice for Installation of Water Vapor Retarders Used in Contact with Earth or Granular Fill under Concrete Slabs.
	12. ASTM E1745 - Standard Specification for Plastic Water Vapor Retarders Used in Contact with Soil or Granular Fill under Concrete Slabs.


	1.3 QUALITY CONTROL
	1.4 The Quality Control provisions of Division 1, Section 01 40 00 apply to this section.  All approvals, except those required for field installations, field applications and field tests, shall be before construction is started and before delivery of...
	1.5 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Submittal procedures.
	B. Shop Drawings:  Reproductions of contract drawings are unacceptable.
	1. Shop Drawings for Reinforcing Steel:  ACI 315.  Indicate bending diagrams, assembly diagrams, splicing and laps of bars, shapes, dimensions and details of bar reinforcing, construction joints, accessories, and concrete covering.  Do not scale dimen...
	2. Subcontractor Mix Design:  Thirty (30) days minimum prior to concrete placement, submit a mix design for each strength and type of concrete.  Furnish a complete list of materials including type; brand; source and amount of cement. Obtain approval b...

	C. Certificates of Compliance:  Before delivery of materials, certified test reports are required for the following:
	1. Aggregates
	2. Reinforcement
	3. Cement
	4. Admixtures

	D. Catalog Data:
	1. Materials for Curing Concrete
	2. Joint Sealant
	3. Joint Filler
	4. Non-shrink grout

	E. Design Data:
	1. Submit concrete mix design for each concrete strength. Submit separate mix designs when admixtures are required for the following:
	a. Hot weather concrete work.
	b. Air entrained concrete work.
	c. Fly Ash or other approved Pozzolan

	2. Identify mix ingredients and proportions, including admixtures.


	1.6 QUALITY ASSURANCE
	A. Perform Work in accordance with ACI 301.
	B. Acquire cement and aggregate from one source for work.
	C. Conform to ACI 305 when concreting during hot weather.
	D. Concrete testing to be performed by an independent laboratory.

	1.7 DELIVERY
	1.8 STORAGE

	PART 2 -  PRODUCTS
	2.1 CONCRETE MATERIALS
	A. Cement: ASTM C150, Type I or II Portland type or approved equal.
	B. Fine Aggregates: ASTM C33.
	C. Coarse Aggregates: ASTM C136.
	D. Water: Clean and not detrimental to concrete.
	E. Water Cement Ratio:  Shall not exceed 0.50 for concrete with specified compressive strength of 4000 psi or more.

	2.2 ADMIXTURES
	A. Furnish materials in accordance with local standards.
	B. Air Entrainment: ASTM C260.
	C. Chemical: ASTM C494 Type A - Water Reducing, Type B – Retarding
	D. Fly Ash: ASTM C618 Class F.
	E. Provide anti-washout or viscosity modifying admixtures for underwater concrete placement. Provide certification that the admixture is compatible with the cementitious materials and other chemical admixtures in the proposed concrete mixture. The ant...

	2.3 ACCESSORIES
	A. Non-Shrink Grout: ASTM C1107, Grade A
	B. Bonding Agent for Concrete

	2.4 JOINT DEVICES AND FILLER MATERIALS
	A. Joint Filler: ASTM D1751.
	B. Expansion and Contraction Joint Devices: ASTM B221

	2.5 CONCRETE MIX
	A. Mix concrete in accordance with ACI 301. Deliver concrete in accordance with ASTM C94.
	B. Select proportions for normal weight concrete in accordance with ACI 301 trial mixtures.
	C. Provide concrete to the following criteria:
	1. Chlorination Building:
	a. Foundation and slab-on-grade: Design for 3,000 psi at 28 days using 3/4-inch maximum size of aggregate, and 4-inch maximum slump.
	b. Concrete Equipment Pad: Design for 4,000 psi at 28 days using 3/4-inch maximum size of aggregate, and 4-inch maximum slump.
	c. Walls, beams and suspended slab: Design for 4,000 psi at 28 days using 3/4-inch maximum size of aggregate, and 4-inch maximum slump.

	2. Concrete Fill and Pipe Encasements: Unless noted otherwise in the plans, design for 3,000 psi at 28 days using 1-inch maximum size of aggregate, and 4-inch maximum slump
	3. Pipe Supports and Other Miscellaneous Items: Unless noted otherwise in the plans, design for 3,000 psi at 28 days using 3/4-inch maximum size of aggregate, and 3-inch maximum slump.

	D. Admixtures: Include admixture types and quantities indicated in concrete mix designs approved through submittal process.
	1. Add air entraining agent to normal weight concrete mix.
	2. Add Fly Ash or other approved Pozzolan to normal weight concrete mix.

	E. Flowable Fill –lean concrete, flowable, self leveling mix with compressive strength of 250 to 500 PSI.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify requirements for concrete cover over reinforcement.
	B. Verify anchors, seats, plates, reinforcement and other items to be cast into concrete are accurately placed, positioned securely, and will not interfere with placing concrete.
	C. Contractor shall notify Owner’s Representative for inspection of all construction joints prior to concrete and grout closure placement. If joint placement is performed without Owner’s Representative presence or approval, the work may be deemed unac...

	3.2 PREPARATION
	A. Prepare previously placed concrete by cleaning with steel brush all materials that inhibit bond. Materials such as curing compounds, laitance, saw dust, wood, dirt, shall be removed. Concrete shall be roughened to produce a surface texture of plus ...
	B. Concrete surface shall be wetted with clean potable water and standing water removed immediately before new concrete is placed. A bonding agent shall be used prior to placing the concrete.
	C. In locations where new concrete is doweled to existing work, drill holes in existing concrete, insert steel dowels and pack solid with non-shrink grout.

	3.3 PLACING CONCRETE
	A. Place concrete in accordance with ACI 301, ACI 318.
	B. Notify Owner’s Representative minimum 24 hours prior to commencement of operations.
	C. Ensure reinforcement, inserts, embedded parts, formed expansion and contraction joints are not disturbed during concrete placement.
	D. Repair vapor barrier damaged during placement of concrete reinforcing. Repair with vapor barrier material; lap over damaged areas minimum 12 inches and seal watertight.
	E. Separate slabs on grade from vertical surfaces with 1/2 inch thick joint filler.
	F. Maintain records of concrete placement. Record date, location, quantity, air temperature, and test samples taken.
	G. Place concrete continuously between predetermined expansion, control, and construction joints.
	H. Do not interrupt successive placement; do not permit cold joints to occur.
	I. Screed slabs on grade level, maintaining surface flatness of maximum ¼ inch in 10 feet.
	J. Depositing Concrete Under Water: ACI 301 methods and equipment used shall prevent the washing of the cement from the mixture, minimize the formation of laitance, prevent the flow of water through the concrete before it has hardened, and minimize di...
	K. Do not place lean concrete backfill in contact with aluminum or aluminum-coated structures.
	L. Do not use lean concrete backfill above the top of subgrade.
	M. Wait at least 4 hours before backfilling over lean concrete backfill.

	3.4 CURING AND PROTECTION
	A. Immediately after placement, protect concrete from premature drying, excessively hot or cold temperatures, and mechanical injury.
	B. Maintain concrete with minimal moisture loss at relatively constant temperature for period necessary for hydration of cement and hardening of concrete.

	3.5 FIELD QUALITY CONTROL
	A. Contractor shall have tests made by independent laboratory to insure compliance with Specifications. Concrete testing will be paid for by the Contractor.
	B. Submit proposed mix design to testing firm for review prior to commencement of Work.
	C. Tests of cement and aggregates shall be performed to ensure conformance with specified requirements.
	D. Three concrete test cylinders will be taken for every truck load of concrete.
	E. One slump test and air content test will be taken for each set of test cylinders taken. Break samples at 7 and 28 days, submit official test result.
	F. Maintain records of concrete placement. Record date, location, quantity, air temperature and test samples taken.
	G. Hand mixing is not permissible.
	H. Discharge of concrete mix shall be completed within 60 minutes after introduction of mixing water to the cement and aggregates.

	3.6 PATCHING
	A. Excessive honeycomb or embedded debris in concrete is not acceptable. Notify Owner’s Representative upon discovery.
	B. Allow Owner’s Representative to inspect concrete surfaces immediately upon removal of forms.
	C. Patch imperfections in accordance with ACI 301.

	3.7 DEFECTIVE CONCRETE
	A. Defective Concrete: Concrete not conforming to required lines, details, dimensions, tolerances or specified requirements.
	B. Repair or replacement of defective concrete will be determined by Owner’s Representative.



	03 60 00 - Grout
	PART 1 -  GENERAL
	1.1 REFERENCES
	A. American Society for Testing and Materials (ASTM)
	1. C531, Standard Test Method for Linear Shrinkage and Coefficient of Thermal Expansion of Chemical Resistant Mortars, Grouts and Monolithic Surfacings and Polymer Concretes
	2. C579, Standard Test Methods for Compressive Strength of Chemical- Resistant Mortars, Grouts and Monolithic Surfacings and Polymer Concretes
	3. C827, Standard Test Method for Change in Height at Early Ages of Cylindrical Specimens from Cementitious Mixtures
	4. C1107, Standard Specification for Packaged Dry, Hydraulic-Cement Grout (Nonshrink)


	1.2 SUBMITTALS
	A. Submit, in accordance with Division 1, shop drawings and product data showing materials of construction and details of installation for:
	1. Commercially manufactured nonshrink cementitious grout. The submittal shall include catalog cuts, technical data, storage requirements, product life, working standards and Material Safety Data Sheet.
	2. Commercially manufactured nonshrink epoxy grout. The submittal shall include catalog cuts, technical data, storage requirements, product life, working time after mixing, temperature considerations, conformity to required ASTM standards and Material...
	3. Cement grout. The submittal shall include the type and brand of the cement, the gradation of the fine aggregate, product data on any proposed admixtures and the proposed mix of the grout.
	4. Concrete grout. The submittal shall include data as required for concrete as delineated in Section 03 30 00. This includes the mix design, constituent quantities per cubic yard and the water/cement ratio.

	B. Samples
	1. Samples of commercially manufactured grout products when requested by the Resident Project Representative (RPR).
	2. Aggregates for use in concrete grout when requested by the RPR.

	C. Laboratory Test Reports: Submit laboratory test data as required under Section 03300 for concrete to be used as concrete grout.
	D. Certifications: Certify that commercially manufactured grout products and concrete grout admixtures are suitable for use in contact with potable water after 30 days curing.
	E. Qualifications: Submit documentation that manufacturers of commercially manufactured grout products have at least 10 years’ experience in the production and use of the proposed grouts which they will supply.

	1.3 QUALITY ASSURANCE
	A. Qualifications
	1. Manufacturers of commercially manufactured grout products shall have a minimum of 10 years’ experience in the production and use of the type of grout proposed for the work.
	2. The independent testing laboratory shall be a reputable laboratory, acceptable to the RPR, having experience with testing procedures and associated equipment as required by this Section. Laboratories affiliated with the Contractor or in which the C...

	B. Pre-installation Conference: Well in advance of grouting, hold a pre-installation meeting to review the requirements for surface preparation, mixing, placing and curing procedures for each product proposed for use. Parties concerned with grouting s...
	C. Services of Manufacturer's Representative: A qualified field technician of the nonshrink grout manufacturer, specifically trained in the installation of the products, shall attend the pre-installation conference and shall be present for the initial...
	D. Field Testing
	1. All field testing and inspection services required will be provided by the Contractor. The Contractor shall sample materials and shall provide any ladders, platforms, etc., for access to the work. The methods of testing will comply with the applica...
	2. The field testing of Concrete Grout will be as specified for concrete in Section 03 30 00.


	1.4 DELIVERY, STORAGE AND HANDLING
	A. Deliver materials to the jobsite in original, unopened packages, clearly labeled with the manufacturer's name, product identification, batch numbers and printed instructions.
	B. Store materials in full compliance with the manufacturer's recommendations. Total storage time from date of manufacture to date of installation shall be limited to 6 months or the manufacturer's recommended storage time, whichever is less.
	C. Material which becomes damp or otherwise unacceptable shall be immediately removed from the site and replaced with acceptable material at no additional expense to the Owner.
	D. Nonshrink cement-based grouts shall be delivered as preblended, prepackaged mixes requiring only the addition of water.
	E. Nonshrink epoxy grouts shall be delivered as premeasured, prepackaged, three component systems requiring only blending as directed by the manufacturer.

	1.5 DEFINITIONS
	A. Nonshrink Grout: A commercially manufactured product that does not shrink in either the plastic or hardened state, is dimensionally stable in the hardened state and bonds to a clean base plate.

	1.6 MEASUREMENT AND PAYMENT
	A. Payment for compliance with this section shall be deemed included in other contract items of work associated with all site concrete and the site structures, and no additional compensation shall be allowed therefor.


	PART 2 -  PRODUCTS
	2.1 GENERAL
	A. The use of a manufacturer's name and product or catalog number is for the purpose of establishing the standard of quality desired.
	B. Like materials shall be the products of one manufacturer or supplier in order to provide standardization of appearance.

	2.2 MATERIALS
	A. Nonshrink Cementitious Grout
	1. Nonshrink cementitious grouts shall meet or exceed the requirements of ASTM C1107, Grades B or C. Grouts shall be portland cement based, contain a pre-proportioned blend of selected aggregates and shrinkage compensating agents and shall require onl...
	a. General purpose nonshrink cementitious grout shall conform to the standards stated above.
	1) SikaGrout 212 by Sika Corp.;
	2) Set Grout by BASF;
	3) NS Grout by The Euclid Chemical Co.;
	4) Or approved equivalent.

	b. Flowable (Precision) nonshrink cementitious grout shall conform to the standards stated above.
	1) Masterflow 928 by BASF;
	2) Hi-Flow Grout by the Euclid Chemical Co.;
	3) SikaGrout 212 by Sika Corp.;
	4) Or approved equivalent.



	B. Nonshrink Epoxy Grout
	1. Nonshrink epoxy-based grout shall be a pre-proportioned, three components, 100 percent solids system consisting of epoxy resin, hardener, and blended aggregate. It shall have a compressive strength of 10,000 psi in 7 days when tested in conformity ...
	a. Masterflow 648 CP by DeGussa Building Systems;
	b. Five Star HP Epoxy Grout by Five Stars Products, Inc;
	c. Sikadur 42 Grout-Pak by Sika Corp.;
	d. High Strength Epoxy Grout E3-G by the Euclid Chemical Co.
	e. Or approved equivalent.


	C. Cement Grout
	1. Cement grouts shall be a mixture of one part portland cement conforming to ASTM C150, Types I, II, or III and 1 to 2 parts sand conforming to ASTM C33 with sufficient water to place the grout. The water content shall be sufficient to impart workabi...

	D. Concrete Grout
	1. Concrete grout shall conform to the requirements of Section 033000 except as specified herein. It shall be proportioned with cement, coarse and fine aggregates, water, water reducer and air entraining agent to produce a mix having an average streng...

	E. Water
	1. Potable water, free from injurious amounts of oil, acid, alkali, organic matter, or other deleterious substances.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Grout shall be placed over cured concrete that has attained its full design strength unless otherwise approved by the RPR.
	B. Concrete surfaces to receive grout shall be clean and sound, free of ice, frost, dirt, grease, oil, curing compounds, laitance and paints and free of all loose material or foreign matter which may affect the bond or performance of the grout.
	C. Roughen concrete surfaces by chipping, sandblasting, or other mechanical means to ensure bond of the grout to the concrete. Remove loose or broken concrete. Irregular voids or projecting coarse aggregate need not be removed if they are sound, free ...
	1. Air compressors used to clean surfaces in contact with grout shall be the oilless type or equipped with an oil trap in the airline to prevent oil from being blown onto the surface.

	D. Remove all loose rust, oil or other deleterious substances from metal embedments or bottom of baseplates prior to the installation of the grout.
	E. Concrete surfaces shall be washed clean and then kept moist for at least 24 hours prior to the placement of cementitious or cement grout. Saturation may be achieved by covering the concrete with saturated burlap bags, use of a soaker hose, flooding...
	F. Epoxy-based grouts do not require the saturation of the concrete substrate. Surfaces in contact with epoxy grout shall be completely dry before grouting.
	G. Construct grout forms or other leakproof containment as required. Forms shall be lined or coated with release agents recommended by the grout manufacturer. Forms shall be of adequate strength, securely anchored in place and shored to resist the for...
	1. Forms for epoxy grout shall be designed to allow the formation of a hydraulic head and shall have chamfer strips built into forms.

	H. Level and align the structural or equipment bearing plates in accordance with the structural requirements and the recommendations of the equipment manufacturer.
	I. Equipment shall be supported during alignment and installation of grout by shims, wedges, blocks or other approved means. The shims, wedges and blocking devices shall be prevented from bonding to the grout by appropriate bond breaking coatings and ...

	3.2 INSTALLATION - GENERAL
	A. Mix, apply and cure products in strict compliance with the manufacturer's recommendations and this Section.
	B. Have sufficient manpower and equipment available for rapid and continuous mixing and placing. Keep all necessary tools and materials ready and close at hand.
	C. Maintain temperatures of the foundation plate, supporting concrete, and grout between 40 and 90 degrees F during grouting and for at least 24 hours thereafter or as recommended by the grout manufacturer, whichever is longer. Take precautions to min...
	D. Take special precautions for hot weather or cold weather grouting as recommended by the manufacturer when ambient temperatures and/or the temperature of the materials in contact with the grout are outside of the 60 and 90 degrees F range.
	E. Install grout in a manner which will preserve the isolation between the elements on either side of the joint where grout is placed in the vicinity of an expansion or control joint.
	F. Reflect all existing underlying expansion, control and construction joints through the grout.

	3.3 INSTALLATION - CEMENT GROUTS AND NONSHRINK CEMENTITIOUS GROUTS
	A. Mix in accordance with manufacturer's recommendations. Do not add cement, sand, pea gravel or admixtures without prior approval by the RPR.
	B. Avoid mixing by hand. Mixing in a mortar mixer (with moving blades) is recommended. Pre-wet the mixer and empty excess water. Add premeasured amount of water for mixing, followed by the grout. Begin with the minimum amount of water recommended by t...
	C. Placements greater than 3-in in depth shall include the addition of clean, washed pea gravel to the grout mix when approved by the manufacturer. Comply with the manufacturer's recommendations for the size and amount of aggregate to be added.
	D. Place grout into the designated areas in a manner which will avoid segregation or entrapment of air. Do not vibrate grout to release air or to consolidate the material. Placement should proceed in a manner which will ensure the filling of all space...
	E. Place grout rapidly and continuously to avoid cold joints. Do not place cement grouts in layers. Do not add additional water to the mix (retemper) after initial stiffening.
	F. Just before the grout reaches its final set, cut back the grout to the substrate at a 45 degree angle from the lower edge of bearing plate unless otherwise approved by the RPR. Finish this surface with a wood float (brush) finish.
	G. Begin curing immediately after form removal, cutback, and finishing. Keep grout moist and within its recommended placement temperature range for at least 24 hours after placement or longer if recommended by the manufacturer. Saturate the grout surf...

	3.4 INSTALLATION - NONSHRINK EPOXY GROUTS
	A. Mix in accordance with the procedures recommended by the manufacturer. Do not vary the ratio of components or add solvent to change the consistency of the grout mix. Do not overmix. Mix full batches only to maintain proper proportions of resin, har...
	B. Monitor ambient weather conditions and contact the grout manufacturer for special placement procedures to be used for temperatures below 60 or above 90 degrees F.
	C. Place grout into the designated areas in a manner which will avoid trapping air. Placement methods shall ensure the filling of all spaces and provide full contact between the grout and adjoining surfaces. Provide grout holes as necessary.
	D. Minimize "shoulder" length (extension of grout horizontally beyond base plate). In no case shall the shoulder length of the grout be greater than the grout thickness.
	E. Finish grout by puddling to cover all aggregate and provide a smooth finish. Break bubbles and smooth the top surface of the grout in conformity with the manufacturer's recommendations.
	F. Epoxy grouts are self-curing and do not require the application of water. Maintain the formed grout within its recommended placement temperature range for at least 24 hours after placing, or longer if recommended by the manufacturer.

	3.5 INSTALLATION - CONCRETE GROUT
	A. Screed underlying concrete to the grade shown on the Drawings. Provide the surface with a broomed finish, aligned to drain. Protect and keep the surface clean until placement of concrete grout.
	B. Remove the debris and clean the surface by sweeping and vacuuming of all dirt and other foreign materials. Wash the surface using a strong jet of water. Flushing of debris into drain lines will not be permitted.
	C. Saturate the concrete surface for at least 24 hours prior to placement of the concrete grout. Saturation may be maintained by ponding, by the use or soaker hoses, or by other methods acceptable to the RPR. Remove excess water just prior to placemen...
	D. Place concrete grout to slopes and final grade using the scraper mechanism as a guide for surface elevation and to ensure high and low spots are eliminated. Unless specifically approved by the equipment manufacturer, mechanical scraper mechanisms s...
	E. Provide grout control joints as indicated on the Drawings.
	F. Finish and cure the concrete grout as specified for cast-in-place concrete.

	3.6 GROUT SCHEDULE
	A. The following list indicates where the particular types of grout are to be used:
	1. General purpose nonshrink cementitious grout: Use at all locations where non shrink grout is called for on the Drawings except for base plates greater in area than 3-ft wide by 3-ft long and except for the setting of anchor rods, anchor bolts or re...
	2. Flowable nonshrink cementitious grout: Use under all base plates greater in area than 3-ft by 3-ft. Use at all locations indicated to receive flowable nonshrink grout by the Drawings. The Contractor, at his/her option and convenience, may cementiti...
	3. Nonshrink epoxy grout: Use for the setting of anchor rods, anchor bolts and reinforcing steel in concrete and for all locations specifically indicated to receive epoxy grout.
	4. Cement grout: Cement grout may be used for grouting of incidental base plates for structural and miscellaneous steel such as post base plates for platforms, base plates for beams, etc. It shall not be used when nonshrink grout is specifically calle...
	5. Concrete grout: Use for overlaying the base concrete to allow more control in placing the surface grade. Use for concrete grout fill within liquid-containment structures and other locations where specifically indicated on the Drawings.




	04 20 00 - Unit Masonry
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Concrete masonry units.
	2. Mortar and grout.
	3. Steel reinforcing bars.
	4. Masonry joint reinforcement.
	5. Ties and anchors.

	B. Related Sections:
	1. Section 033000 "Cast-in-Place Concrete"


	1.3 DEFINITIONS
	A. CMU(s): Concrete masonry unit(s).
	B. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells.

	1.4 PERFORMANCE REQUIREMENTS
	A. Provide structural unit masonry that develops indicated net-area compressive strengths at 28 days.
	1. Determine net-area compressive strength of masonry from average net-area compressive strengths of masonry units and mortar types (unit-strength method) according to Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602.
	2. Determine net-area compressive strength of masonry by testing masonry prisms according to ASTM C 1314.


	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Product Certificates for Credits MR 5: For products and materials required to comply with requirements for regional materials indicating location and distance from Project of material manufacturer and point of extraction, harvest, or recovery for e...
	1. Masonry Units: Show sizes, profiles, coursing, and locations of special shapes.
	2. Reinforcing Steel:  Detail bending and placement of unit masonry reinforcing bars.
	3. Comply with ACI 315, "Details and Detailing of Concrete Reinforcement." Show elevations of reinforced walls.


	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For testing agency.
	B. Material Certificates: For each type and size of the following:
	1. Masonry units.
	a. Include data on material properties.
	b. For masonry units, include data and calculations establishing average net-area compressive strength of units.

	2. Cementitious materials. Include brand, type, and name of manufacturer.
	3. Preblended, dry mortar mixes. Include description of type and proportions of ingredients.
	4. Grout mixes. Include description of type and proportions of ingredients.
	5. Reinforcing bars.
	6. Joint reinforcement.
	7. Anchors, ties and metal accessories.

	C. Mix Designs: For each type of mortar and grout. Include description of type and proportions of ingredients.
	1. Include test reports for mortar mixes required to comply with property specification. Test according to ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water retention, and ASTM C 91 for air content.
	2. Include test reports, according to ASTM C 1019, for grout mixes required to comply with compressive strength requirement.

	D. Statement of Compressive Strength of Masonry: For each combination of masonry unit type and mortar type, provide statement of average net-area compressive strength of masonry units, mortar type, and resulting net-area compressive strength of masonr...

	1.7 Hot Weather Procedures
	A. Detailed description of methods, materials and equipment to be used to comply with requirements. QUALITY ASSURANCE
	B. Testing Agency Qualifications: Qualified according to ASTM C 1093 for testing indicated.
	C. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and color, or a uniform blend within the ranges accepted for these characteristics, from single source from single manufacturer for each product required.
	D. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality, including color for exposed masonry, from single manufacturer for each cementitious component and from single source or producer for each aggregate.
	E. Masonry Standard: Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by requirements in the Contract Documents.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Store masonry units on elevated platforms in a dry location. If units are not stored in an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If units become wet, do not install until they are dry.
	B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not use cementitious materials that have become damp.
	C. Store aggregates where grading and other required characteristics can be maintained and contamination avoided.

	1.9 PROJECT CONDITIONS
	A. Protection of Masonry: During construction, cover tops of walls, projections, and sills with waterproof sheeting at end of each day's work. Cover partially completed masonry when construction is not in progress.
	1. Extend cover a minimum of 24 inches down both sides of walls and hold cover securely in place.

	B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least three days after building masonry walls or columns.
	C. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such masonry.
	1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading coverings on ground and over wall surface.
	2. Protect sills, ledges, and projections from mortar droppings.
	3. Protect surfaces of window and door frames, as well as similar products with painted and integral finishes, from mortar droppings.
	4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from splashing mortar and dirt onto completed masonry.

	D. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in ACI 530.1/ASCE 6/TMS 602.


	PART 2 -  PRODUCTS
	2.1 MASONRY UNITS, GENERAL
	A. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to contain chips, cracks, or other defects exceeding limits stated in the standard. Do not use units where such defects will be exposed in the completed Work.

	2.2 CONCRETE MASONRY UNITS
	A. Regional Materials: CMUs shall be manufactured within 500 miles of Project site from aggregates and cement that have been extracted, harvested, or recovered, as well as manufactured, within 500 miles of Project site.
	B. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed faces of adjacent units unless otherwise indicated.
	1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, bonding, and other special conditions.
	2. Provide square-edged units for outside corners unless otherwise indicated.

	C. CMUs: ASTM C 90.
	1. Unit Compressive Strength: Provide units with minimum average net-area compressive strength of 2150 psi.
	2. Density Classification: Normal weight.
	3. Size (Width): Manufactured to dimensions 3/8 inch less than nominal dimensions.
	4. Faces to Receive Plaster: Where units are indicated to receive a direct application of plaster, provide textured-face units made with gap-graded aggregates.


	2.3 MORTAR AND GROUT MATERIALS
	A. Portland Cement: ASTM C 150, Type I or II.
	B. Hydrated Lime: ASTM C 207, Type S.
	C. Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing no other ingredients.
	D. Masonry Cement: ASTM C 91.
	E. Aggregate for Mortar: ASTM C 144.
	F. Aggregate for Grout: ASTM C 404.
	G. Water: Potable.

	2.4 REINFORCEMENT
	A. Uncoated Steel Reinforcing Bars: ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60.

	2.5 TIES AND ANCHORS
	A. Materials: Provide ties and anchors specified in this article that are made from materials that comply with the following unless otherwise indicated.
	1. Mill-Galvanized, Carbon-Steel Wire: ASTM A 82/A 82M; with ASTM A 641/A 641M, Class 1 coating.
	2. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A 82/A 82M; with ASTM A 153/A 153M, Class B-2 coating.

	B. Wire Ties, General: Unless otherwise indicated, size wire ties to extend at least halfway through veneer but with at least 5/8-inch cover on outside face. Outer ends of wires are bent 90 degrees and extend 2 inches parallel to face of veneer.
	C. Individual Wire Ties: Rectangular units with closed ends and not less than 4 inches wide.
	1. Z-shaped ties with ends bent 90 degrees to provide hooks not less than 2 inches long may be used for masonry constructed from solid units.
	2. Wire: Fabricate from 3/16-inch- diameter, hot-dip galvanized steel wire.


	2.6 MASONRY CLEANERS
	A. Proprietary Acidic Cleaner: Manufacturer's standard-strength cleaner designed for removing mortar/grout stains, efflorescence, and other new construction stains from new masonry without discoloring or damaging masonry surfaces. Use product expressl...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Diedrich Technologies, Inc.
	b. EaCo Chem, Inc.
	c. ProSoCo, Inc.



	2.7 MORTAR AND GROUT MIXES
	A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise indicated.
	1. Do not use calcium chloride in mortar or grout.
	2. Use portland cement-lime or mortar cement mortar unless otherwise indicated.
	3. For reinforced masonry, use portland cement-lime or mortar cement mortar.

	B. Mortar for Unit Masonry: Comply with ASTM C 270.
	C. Provide the following types of mortar for applications stated unless another type is indicated.
	1. For reinforced masonry, use Type S.

	D. Grout for Unit Masonry: Comply with ASTM C 476.
	1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces and pour height.
	2. Proportion grout in accordance with ASTM C 476, Table 1 or paragraph 4.2.2 for specified 28-day compressive strength indicated, but not less than 2000 psi.
	3. Provide grout with a slump of 8 to 11 inches as measured according to
	4. ASTM C 143/C 143M.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to performance of work.
	2. Verify that foundations are within tolerances specified.
	3. Verify that reinforcing dowels are properly placed.

	B. Before installation, examine rough-in and built-in construction for piping systems to verify actual locations of piping connections.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Thickness: Build cavity and composite walls and other masonry construction to full thickness shown. Build single-wythe walls to actual widths of masonry units, using units of widths indicated.
	B. Leave openings for equipment to be installed before completing masonry. After installing equipment, complete masonry to match the construction immediately adjacent to opening.
	C. Use full-size units without cutting if possible. If cutting is required to provide a continuous pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, unchipped edges. Allow units to dry before laying unle...
	D. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and textures.
	1. Mix units from several pallets or cubes as they are placed.

	E. Matching Existing Masonry: Match coursing, bonding, color, and texture of existing masonry.
	F. Wetting of Brick: Wet brick before laying if initial rate of absorption exceeds 30 g/30 sq. in. per minute when tested per ASTM C 67. Allow units to absorb water so they are damp but not wet at time of laying.

	3.3 TOLERANCES
	A. Dimensions and Locations of Elements:
	1. For dimensions in cross section or elevation do not vary by more than plus 1/2 inch or minus 1/4 inch.
	2. For location of elements in plan do not vary from that indicated by more than plus or minus 1/2 inch.
	3. For location of elements in elevation do not vary from that indicated by more than plus or minus 1/4 inch in a story height or 1/2 inch total.

	B. Lines and Levels:
	1. For bed joints and top surfaces of bearing walls do not vary from level by more than 1/4 inch in 10 feet, or 1/2 inch maximum.
	2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary from level by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2 inch maximum.
	3. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet, 3/8 inch in 20 feet, or 1/2 inch maximum.
	4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2 inch maximum.
	5. For lines and surfaces do not vary from straight by more than 1/4 inch in 10 feet, 3/8 inch in 20 feet, or 1/2 inch maximum.
	6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 inch in 10 feet, or 1/2 inch maximum.
	7. For faces of adjacent exposed masonry units, do not vary from flush alignment by more than 1/16 inch except due to warpage of masonry units within tolerances specified for warpage of units.

	C. Joints:
	1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch, with a maximum thickness limited to 1/2 inch.
	2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more than 1/8 inch.
	3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 inch or minus 1/4 inch.
	4. For exposed head joints, do not vary from thickness indicated by more than plus or minus 1/8 inch. Do not vary from adjacent bed-joint and head-joint thicknesses by more than 1/8 inch.
	5. For exposed bed joints and head joints of stacked bond, do not vary from a straight line by more than 1/16 inch from one masonry unit to the next.


	3.4 LAYING MASONRY WALLS
	A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses and for accurate location of openings, movement-type joints, returns, and offsets. Avoid using less-than-half-size units, particularly at corners,...
	B. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less than 2 inches. Bond and interlock each course of each wythe at corners. Do not use units with less than nominal 4-inch horizontal face dimensions at corne...
	C. Stopping and Resuming Work: Stop work by racking back units in each course from those in course below; do not tooth. When resuming work, clean masonry surfaces that are to receive mortar, remove loose masonry units and mortar, and wet brick if requ...
	D. Built-in Work: As construction progresses, build in items specified in this and other Sections.
	E. Fill in solidly with masonry around built-in items.
	F. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.
	G. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of metal lath, wire mesh, or plastic mesh in the joint below and rod mortar or grout into core.
	H. Fill cores in hollow CMUs with grout 24 inches under bearing plates, beams, lintels, posts, and similar items unless otherwise indicated.

	3.5 MORTAR BEDDING AND JOINTING
	A. Lay hollow CMUs as follows:
	1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints.
	2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters.
	3. With webs fully bedded in mortar in grouted masonry, including starting course on footings.
	4. With entire units, including areas under cells, fully bedded in mortar at starting course on footings where cells are not grouted.

	B. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than paint) unless otherwise indicated.

	3.6 MASONRY JOINT REINFORCEMENT
	A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch on exterior side of walls, 1/2 inch elsewhere. Lap reinforcement a minimum of 6 inches.
	1. Space reinforcement not more than 16 inches o.c.
	2. Provide reinforcement not more than 8 inches above and below wall openings and extending 12 inches beyond openings in addition to continuous reinforcement.

	B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.
	C. Provide continuity at wall intersections by using prefabricated T-shaped units.
	D. Provide continuity at corners by using prefabricated L-shaped units.
	E. Cut and bend reinforcing units as directed by manufacturer for continuity at corners, returns, offsets, column fireproofing, pipe enclosures, and other special conditions.

	3.7 LINTELS
	A. Provide concrete lintels where shown and as indicated on drawings.
	B. Provide minimum bearing of 8 inches at each jamb unless otherwise indicated.

	3.8 REINFORCED UNIT MASONRY INSTALLATION
	A. Temporary Formwork and Shores: Construct formwork and shores as needed to support reinforced masonry elements during construction.
	1. Construct formwork to provide shape, line, and dimensions of completed masonry as indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, tie, and support forms to maintain position and shape during construction and ...
	2. Do not remove forms and shores until reinforced masonry members have hardened sufficiently to carry their own weight and other loads that may be placed on them during construction.

	B. Placing Reinforcement: Comply with requirements in ACI 530.1/ASCE 6/TMS 602.
	C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough strength to resist grout pressure.
	1. Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for grout placement, including minimum grout space and maximum pour height.
	2. Limit height of vertical grout pours to not more than 60 inches.


	3.9 FIELD QUALITY CONTROL
	A. Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections and prepare reports. Allow inspectors access to scaffolding and work areas, as needed to perform tests and inspections. Retesting of materials that fail t...
	B. Inspections: Level 1 special inspections according to the "International Building Code."
	1. Begin masonry construction only after inspectors have verified proportions of site- prepared mortar.
	2. Place grout only after inspectors have verified compliance of grout spaces and of grades,
	3. sizes, and locations of reinforcement.
	4. Place grout only after inspectors have verified proportions of site-prepared grout.

	C. Testing Prior to Construction: One set of tests.
	D. Testing Frequency: One set of tests for each 5000 sq. ft. of wall area or portion thereof.
	E. Concrete Masonry Unit Test: For each type of unit provided, according to ASTM C 140 for compressive strength.
	F. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, according to ASTM C 780.
	G. Mortar Test (Property Specification): For each mix provided, according to ASTM C 780. Test mortar for mortar air content and compressive strength.
	H. Grout Test (Compressive Strength): For each mix provided, according to ASTM C 1019.
	I. Prism Test: For each type of construction provided, according to ASTM C 1314 at 28 days.

	3.10 REPAIRING, POINTING, AND CLEANING
	A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged or that do not match adjoining units. Install new units to match adjoining units; install in fresh mortar, pointed to eliminate evidence of replacement.
	B. Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and completely fill with mortar. Point up joints, including corners, openings, and adjacent construction, to provide a neat, uniform appearance. Prepare joints for ...
	C. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove mortar fins and smears before tooling joints.
	D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:
	1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes or chisels.
	2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison purposes. Obtain Architect's approval of sample cleaning before proceeding with cleaning of masonry.
	3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering them with liquid strippable masking agent or polyethylene film and waterproof masking
	4. tape.
	5. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing surfaces thoroughly with clear water.
	6. Clean masonry with a proprietary acidic cleaner applied according to manufacturer's
	7. written instructions.
	8. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to type of stain on exposed surfaces.


	3.11 MASONRY WASTE DISPOSAL
	A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's property. At completion of unit masonry work, remove from Project site.
	B. Waste Disposal as Fill Material: Dispose of clean masonry waste, including excess or soil- contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill material as fill is placed.
	1. Crush masonry waste to less than 4 inches in each dimension.
	2. Mix masonry waste with at least two parts of specified fill material for each part of masonry waste. Fill material is specified in Section 312000 "Earth Moving."
	3. Do not dispose of masonry waste as fill within 18 inches of finished grade.

	C. Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as described above, and other masonry waste, and legally dispose of off Owner's property.



	05 50 00 - Metal Fabrications
	07 56 00 - Fluid-Applied Urethane Roofing
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Fluid-applied, elastomeric polyurethane membrane roofing system for new exposed concrete roof slabs.

	B. Related Documents: The Contract Documents, as defined in Section 011000 - Summary of Work, apply to the work of this Section. Additional requirements and information necessary to complete the work of this Section may be found in other Documents.
	C. Related Sections:
	1. Section 03 30 00 - Cast-In-Place Concrete: Substrate for roofing materials.


	1.2 DESCRIPTION OF WORK
	A. The extent of fluid-applied waterproofing over new concrete roof slabs is indicated on the Drawings and as specified herein, and includes providing and applying all the required products.

	1.3 REFERENCES
	A. The publications listed below form a part of this Specification to the extent referenced. Publications are referred to in the text by basic designation only.
	B. American Society for Testing and Materials (ASTM):
	1. ASTM C 501, Test Method for Relative Resistance to Wear of Unglazed Ceramic Tile by the Taber Abraser.
	2. ASTM C 957, Specification for High-Solids Content, Cold Liquid-Applied Elastomeric Waterproofing Membrane With Integral Wearing Surface.
	3. ASTM D 412, Test Methods for Vulcanized Rubber and Thermoplastic Elastomers - Tension.
	4. ASTM D 624, Test Methods for Tear Strength of Conventional Vulcanized Rubber and Thermoplastic Elastomers.
	5. ASTM D 822, Practice for Filtered Open-Flame Carbon-Arc Exposures of Paint and Related Coatings.
	6. ASTM D 903, Test Method for Peel or Stripping Strength of Adhesive Bonds.
	7. ASTM D 1004, Test Method for Tear Resistance (Graves Tear) of Plastic Film and Sheeting.
	8. ASTM D 2240, Test Method for Rubber Property - Durometer Hardness.
	9. ASTM E 96, Test Methods for Water Vapor Transmission of Materials.

	C. National Roofing Contractors Association (NRCA):
	1. Roofing and Waterproofing Manual.

	D. Underwriters Laboratories Inc.:
	1. UL 790, Test Method for Fire Test of Roof Coverings.

	E. U. S. Environmental Protection Agency (EPA):
	1. Method 24, Determination of Volatile Matter Content.


	1.4 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Procedures for submittals.
	1. Product Data: Provide data for primer, membrane roofing, flexible flashings, joint and crack sealants and temperature range for application of the waterproofing membrane.
	2. Shop Drawings: Sequence drawings and details for special conditions not covered by the manufacturer’s standard details.
	3. Samples: Not less than 6" x 6" in size showing the applied thickness, texture and color.
	4. Manufacturer’s Installation Instructions: Indicate special procedures and perimeter conditions requiring special attention.
	5. Assurance / Control Submittals:
	a. Manufacturer’s certificate that the products meet or exceed the specified requirements.
	b. Manufacturer's Material Safety Data Sheets (MSDS).
	c. Manufacturer’s certification that the products supplied comply with applicable federal and local regulations controlling the use of volatile organic compounds (VOC).
	d. Manufacturer's instructions indicating procedures and conditions requiring special attention, and cautionary procedures required during application.
	e. Documentation of experience indicating compliance with the specified qualifications requirements.


	B. Section 01 77 00 - Closeout Submittals: Procedures for closeout submittals.
	1. Warranty: Submit a written special Warranty with forms completed in the name of the Owner and registered with the manufacturer.


	1.5 QUALITY ASSURANCE
	A. Qualifications:
	1. Manufacturer: Company specializing in manufacturing aromatic and aliphatic urethane roofing systems materials with a minimum of five (5) years documented experience in high temperature, high UV and high humidity environments.
	2. Authorized Applicator: Company specialized in, and has successfully completed applications of the same or similar type of materials for not less than five (5) years.
	a. Applicator shall be specifically approved as a factory-authorized Applicator, in writing, by the roofing system manufacturer.
	b. Submit the manufacturer’s written approval and certification of the Applicator.
	c. Applicator’s equipment and training shall conform to the manufacturer’s standards.
	d. As applicable, assign work closely associated with waterproofing, including, but not limited to, waterproofing accessories, flashing in connection with waterproofing, expansion joints in membranes, and insulation and protection courses in membranes...
	e. Applicator shall conform strictly to the manufacturer’s Quality Assurance Program requirements.


	B. Source Quality Control: Obtain the primary waterproofing materials from a single manufacturer. Provide secondary materials only as recommended by the primary materials manufacturer.
	C. Manufacturer’s Technical Representative:
	1. The primary waterproofing materials manufacturer to make a Technical Representative available to monitor the on-going work to ensure proper application of the roofing system. The manufacturer must maintain the same Technical Representative for the ...
	2. Pre-Application Review: Prior to the start of work and the purchase of any materials, the Manufacturer’s Technical Representative, who is to certify each application, shall visit the Project Site, review existing conditions, and review the Contract...
	3. Certification: After the Manufacturer’s Technical Representative’s review, submit written certification of the appropriateness of the requirements, or submit other or additional specific recommendations, if any, to assure that the specified system ...
	4. Substrate Certification: Submit the Technical Representative’s written certification of compliance that the prepared substrate is in conformance with requirements necessary for application of the system. Inspection and certification of the substrat...
	5. Technical Representative’s Field Review of Work:
	a. Number of Site Visits: Submit the manufacturer’s recommended minimum number of times the Technical Representative is to field review the work to ensure success of the application. Indicate the stages of work when such visits are to be made.
	b. Field Reports: For each visit, the Technical Representative shall submit a detailed Field Report assessing each application. Field Reports to indicate the date, time of day, length of each visit, weather conditions during the visit, condition of th...


	D. Regulatory Requirements: Comply with the applicable rules and regulations of the EPA and the local pollution control regulatory agency having jurisdiction regarding volatile organic compounds (VOC) and the use of hydrocarbon solvents.
	E. Performance Requirements: It is required that the fluid-applied waterproofing membrane be watertight, and not deteriorate in excess of the limits published by the membrane manufacturer.
	F. Caution: Do not apply fluid-applied waterproofing membrane to on-grade slabs, split slabs with buried membrane or on slabs over unvented metal pans without prior approval of the roofing membrane manufacturer.

	1.6 COORDINATION
	A. Pre-Application Conference: Prior to start of the application of materials, meet at the Project Site with the Owner’s representative, Architect, Contractor, Applicator and subcontractors whose work penetrates the surfaces to be roofed. Review the c...

	1.7 DELIVERY, STORAGE AND HANDLING
	A. Section 01 60 00 - Product Requirements: Transport, handle, store, and protect the products.
	B. Deliver products to the Project Site in the manufacturer's original, new and unopened packages and containers with seals and labels intact; dry and undamaged, bearing the product name, color, manufacturer’s lot number, directions for use and precau...
	C. Store materials not in actual use, in tightly covered containers. Maintain containers used in the storage of materials, in a clean condition, free of foreign materials and residue.
	D. Store materials in a well ventilated area, and in compliance with the manufacturer’s written instructions.
	E. Keep storage areas neat and orderly. Remove waste daily.
	F. Protect against fire hazards and spontaneous combustion.
	G. Take all precautions to ensure that workmen and the work areas are adequately protected from health hazards resulting from handling, mixing and application of the materials.

	1.8 JOB CONDITIONS
	A. Proceed with the work only after the substrate construction and penetrating work has been completed.
	B. Proceed with the work only when existing and forecasted weather conditions will permit work to be performed in accordance with the manufacturer’s recommendations. Do not apply products under the following conditions:
	1. Substrate surfaces have cured less than thirty (30) days.
	2. Rain is predicted within 24 hours.
	3. Surfaces have not been dry for a minimum of 24 hours.

	C. Provide adequate ventilation to prevent the accumulation of hazardous fumes during the application of solvent-based components in enclosed spaces; maintain ventilation until the coatings have thoroughly cured.
	D. Warn personnel against breathing vapors and contact of materials with the skin and eyes.
	E. Ensure that workmen wear the appropriate approved respiratory gear and protective clothing.
	F. Ensure that all gas flames and electrical apparatus are shut down during the coating application and curing.

	1.9 SAFETY / COORDINATION
	A. All application, material handling and associated equipment shall conform to, and be operated in conformance with OSHA safety requirements.
	B. Manufacturer’s Material Safety Data Sheets (MSDS) shall be read, understood and the instructions adhered to.
	C. A sufficient number of filled and operating fire extinguishers meeting current standards must be on the roof deck at all times during application of the roofing materials.

	1.10 WARRANTY
	A. Section 017700 - Closeout Submittals: Procedures for closeout submittals.
	B.  Special Warranty:
	1. Provide a written joint and severable Warranty signed by the roofing materials manufacturer, Contractor and Applicator, agreeing to repair or replace defective materials and workmanship, defined to include leakage of water, ruptures caused by crack...
	2. During the warranty period, repairs and replacements required because of acts of God and other events beyond the Contractor’s / Applicator’s control, and those which exceed the performance requirements, shall be completed by the Contractor / Applic...
	3. Warranty Period: Five (5) years from the date of Substantial Completion of the roofing work.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Subject to compliance with the Project requirements, manufacturers offering products which may be incorporated into the work include the following:
	1. Urethane Polymers International, Inc.
	2. Carlisle Coatings & Waterproofing.

	B. Section 01 60 00 - Product Requirements: Product Options: Substitutions not permitted.

	2.2 SYSTEM
	A. The following specifications are based on Urethane Polymers International, M-C-Thane 4556 - 60 Mil system to establish quality.
	B. Other acceptable manufacturer’s systems shall be equivalent.

	2.3 ELASTOMERIC ROOFING MATERIALS
	A. Primer: UI-7012 water-based, or UI-7112 solvent-based, Epoxy-Polyamide, low viscosity, two-component primer / sealer; as recommended by the membrane manufacturer.
	B. Base Membrane: UI-7013 single-component, high-adhesion, moisture-cured, polyurethane membrane. Meet or exceed the following typical properties:
	C. Elastomeric Membrane: UI-7013-HT, single component, high tensile strength, moisture-cured, liquid elastomeric polyurethane. Meet or exceed the following typical properties:
	D. Top Coat: UI-7016-HS, single-component, high tensile strength, abrasion-resistant, weather-resistant, aliphatic polyurethane. Meet or exceed the following typical performance properties:

	2.4 ACCESSORIES
	A. Flexible Flashing: 45-60 mils, thickness neoprene sheet or non-woven reinforcing fabric, or as recommended by the roofing materials manufacturer.
	B. Embedded Flashing / Reinforcing: Non-woven fabric as recommended by the roofing materials manufacturer.
	C. Joint and Crack Sealant: One- or two-component polyurethane compound, as recommended by the roofing membrane manufacturer.
	D. Caulking Compound: One- or two-component polyurethane compound as approved by the roofing membrane manufacturer.
	E. Aggregate: Rounded, non-angular, pre-blended 20 / 30 mesh, flint shot silica, ground glass, Monterey sand, or equivalent washed and kiln-dried aggregate; free of foreign materials; hard and stable to atmospheric conditions.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Section 017000 - Execution Requirements: Verification of existing conditions before starting the work.
	B. Verification of Conditions: Verify that field measurements, surfaces, substrates and conditions are as required, and ready to receive the work.
	1. Roofing Applicator, Manufacturer’s Technical Representative and the Owner’s Representative must jointly examine the substrates and conditions under which the roofing work is to be done.
	2. Verify that substrate surfaces are durable, free of matter detrimental to adhesion and application of the roofing materials.
	3. Verify that substrate surfaces are smooth, free of honeycomb and pitting, and not detrimental to full contact bond of the waterproofing materials.
	4. Verify that items which penetrate surfaces to receive the roofing are installed and secured in-place.

	C. Report, in writing, prevailing conditions that will adversely affect satisfactory execution of the work of this Section. Do not proceed with the work until the unsatisfactory conditions have been corrected.

	3.2 CONDITION OF CONCRETE SURFACES
	A. Concrete surfaces shall have a steel troweled finish, free of fins, ridges, voids and air entraining holes.
	B. Cured at least 28 days or until completely dry by the water curing method. Curing compounds or chemical curing agents shall not be used without prior approval of the roofing manufacturer.
	C. Surfaces shall be sloped for proper drainage.
	D. Saw-cut control joints and / or expansion joints shall have been properly installed at strategic locations throughout the field of the deck.
	E. Required crickets and drains shall be cast monolithic with the main roof deck.
	F. Concrete decks poured over precast (T’s(, planks or slabs, shall have control joints placed directly over all corresponding joints and openings in the precast units.
	G. Coordinate with Section 03300 - Cast-In-Place Concrete.

	3.3 PREPARATION
	A. Finish voids, rock pockets and excessively rough surfaces with epoxy grout or grind to match the unrepaired areas.
	B. Apply bond breaker per the manufacturer’s recommendations, fill voids and seal joints with polyurethane sealant; pay particular attention to construction joints.
	C. Clean, prime, install backing rod and caulk all expansion and contraction joints with elastomeric polyurethane sealant.
	D. Repair of concrete cracks and spalls:
	1. All cracks over 1/16" in width and all moving cracks less than 1/16" in width shall be routed out to 1/4" minimum, width and depth, and filled flush with polyurethane elastomeric sealant.
	2. Joints less than 1/2" in width and all caulked cracks shall be stripe-coated with a 30 mil preparatory coat of Base Membrane for a width of 3" on either side of the crack.
	3. Apply 45 to 60 mil thick neoprene flashing or non-woven reinforcing fabric over all cracks as recommended by the membrane manufacturer.

	E. Treatment of Roof Penetrations:
	1. Caulk around and along the perimeters of duct and pipe penetrations with polyurethane elastomeric sealant.
	2. Apply a 3/4" cant of sealant around all pipes, drains and vertical junctions.
	3. Apply 30 mils of polyurethane membrane coating 6" vertically, 6" horizontally on surfaces around roof penetrations.

	F. Correct ponding water locations for smooth flow into roof drains; use epoxy topping where required to build up slopes.
	G. Clean concrete substrate of projections and substances detrimental to the work.
	H. Thoroughly clean and dry concrete surfaces free of laitance, surface contaminants and cleaning residue. Clean and prepare surfaces to receive roofing in accordance with the manufacturer's published instructions.
	I. Protect adjacent surfaces not scheduled to receive roofing. Mask off surfaces to effectively prevent spillage and overspray of liquid materials outside the membrane area.
	J. Protect landscaping, property, personnel and vehicles from over spray and drift.

	3.4 FLASHING REINFORCEMENT
	A. Install all required metal and neoprene flashings and fabric flashing reinforcement; install all sealant cants.
	B. Deliver all metal shop primed, then field prime with Epoxy Primer prior to coating with the Base Membrane. Prime metal surfaces which exhibit adhesion difficulties first with a zinc chromate type of epoxy primer.
	C. Base Membrane is used as an adhesive for polyester reinforcing fabric. Reinforcing fabric shall be laid into wet Base Membrane with roller, brush or broad blade knife. Fabric shall be laid relaxed, smooth and wrinkle-free; over-coat with Base Membr...
	D. Coat flashings and polyester reinforcing fabric with Base Coat and Top Coat with each application.

	3.5 APPLICATION
	A. The roofing Applicator shall have the sole right of access to specific areas of the roof for the time required to complete the application and to effect adequate cure.
	B. Comply with the manufacturer’s instructions, except where more stringent requirements are shown or specified, and except where the Project conditions require extra precautions or provisions to ensure satisfactory performance of the work.
	C. Start application of the waterproofing membrane only in the presence and with the advice of the Manufacturer’s Technical Representative.
	D. Stir and mix separately packaged components using a mixing paddle on a slow speed drill motor, in accordance with the manufacturer’s instructions. Protect the components from sun and rain.
	E. Apply uniform coatings of waterproofing to substrates and surfaces indicated to receive membrane.
	F. Apply coatings by spray, squeegee or roller.
	G. Primer:
	1. Apply Primer at the approximate rate of 250 sq. ft. per gallon. Allow primer to dry until tack-free. Within 16 hours of primer application, apply Base Coat. If the base coat cannot be applied within 16 hours then re-prime the surfaces.

	H. Base Membrane:
	1. Apply Base Membrane in one uniform coat at the rate of 60 to 65 sq. ft. per gallon, minimum, or as needed to obtain a minimum dry film thickness of 20 mils. Allow 16 to 48 hours curing time before applying the next coat. Do not apply coating over j...

	I. Elastomeric Membrane:
	1. Apply in one uniform coat at the approximate rate of 60 to 65 sq. ft. per gallon, minimum, or as needed to obtain an average dry film thickness of 18 mils. Allow 16 hours curing time before applying the next coat.
	2. If the preceding layers of membrane become dirty or contaminated or lose their surface tack, wipe clean with xylene immediately before applying the next coating.
	3. Apply a second coat of Elastomeric Membrane in one uniform coat at the rate of 100 sq. ft. per gallon, or as needed to obtain an average dry film thickness of 12 mils.
	4. At locations shown on the Drawings, or if not shown, as directed, while the second coat is still fluid, uniformly broadcast aggregate onto the coating at the rate of 25 lbs. per 100 sq. ft.
	5. Allow 16 to 36 hours curing time before applying the next coat.

	J. Top Coat:
	1. Apply one uniform coat at the rate of 100 sq. ft. per gallon, minimum, to obtain an average dry film thickness of 10 mils, and to completely encapsulate the aggregate.
	2. For walkway surfaces and around roof-mounted equipment, provide aggregate additive for a tough non-slip surface. Apply in colors and patterns as designated by the Architect.

	K. Spray coats over flashings; embed with fabric when plastic flashings are spanning voids greater than 3/4".
	L. The application of membrane waterproofing materials shall be continued up onto vertical surfaces 6", minimum, and over the tops of fascias and parapets. Apply extra thickness waterproofing material at corners, intersections, angles, cants, penetrat...
	M. If waterproofing is applied on unscheduled surfaces, remove immediately by a method approved by the membrane manufacturer.
	N. The overall dry film thickness of the completed waterproofing system, exclusive of aggregate, shall average 60 mils.
	O. Permit the membrane to cure under conditions which will not contaminate or deteriorate the waterproofing materials. Block off all traffic and protect the membrane from physical damage.
	P. Remove protective coverings.

	3.6 FIELD QUALITY CONTROL
	A. Section 01 40 00 - Quality Control: Field inspection and testing.
	B. Inspect the fluid-applied roofing application.
	C. Test for required dry film thickness.

	3.7 PROTECTION
	A. Section 01 70 00 - Execution Requirements: Protection of the applied work.
	B. Do not permit traffic on the membrane during the first 24 hours after application and no heavy traffic within four (4) days after the final coat has been applied, or until accepted by the Owner’s representative.
	C. Do not permit traffic over unprotected or uncovered membrane.



	07 92 00 - Joint Sealers
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Sealants.
	2. Backing.
	3. Substrate preparation.

	B. Related Documents: The Contract Documents, as defined in Section 01 10 00 - Summary of Work, apply to the work of this Section. Additional requirements and information necessary to complete the work of this Section may be found in other Documents.
	C. Related Sections:
	1. Section 03 30 00 - Cast-In-Place Concrete: Sealant used in conjunction with concrete work.
	2. Section 04 20 00 - Unit Masonry: Sealant used in conjunction with masonry work.
	3. Section 07 56 00 - Fluid-Applied Urethane Roofing: Sealant for waterproofing roofing applications.
	4. Section 07 19 00 - Water Repellents (Sealer): Sealant for waterproofing concrete walks and floors.
	5. Section 08 31 13 - Access Doors and Frames: Sealant to close joint where metal edge trim meets adjacent surfaces.
	6. Section 08 11 16 – Aluminum Doors and Frames: Sealants for weatherproofing frame perimeters and thresholds.
	7. Section 08 90 00 - Louvers and Vents: Sealants to close joint where metal edge trim meets vertical surfaces.


	1.2 DESCRIPTION OF WORK
	A. The extent of joint sealers work is indicated on the Drawings and as specified herein, and includes providing and installing sealants, complete. The principal item of work is the sealing of openings and joints indicated, specified, and as required ...
	B. This Section contains general specifications for sealants throughout the Project. The specific use for joint sealants is indicated in the Sealant Schedule at the end of this Section.

	1.3 REFERENCES
	A. The publications listed below form a part of this Specification to the extent referenced. Publications are referred to in the text by basic designation only.
	B. American Society for Testing and Materials (ASTM):
	1. ASTM C 717, Terminology of Building Seals and Sealants.
	2. ASTM C 834, Specification for Latex Sealants.
	3. ASTM C 920, Specification for Elastomeric Joint Sealants.
	4. ASTM C 1193, Guide for Use of Joint Sealants.
	5. ASTM C 1299, Guide for Use in Selection of Liquid-Applied Sealants.
	6. ASTM D 1056, Specification for Flexible Cellular Materials - Sponge or Expanded Rubber.


	1.4 SUBMITTALS
	A. Section 01 33 00 - Submittals: Procedures for submittals.
	1. Product Data: Manufacturer’s specifications, recommendations, handling, installation and curing instructions for each type of sealant and associated miscellaneous material required. Include chemical characteristics, performance criteria, substrate ...
	2. Samples: 2" long of each color required for each type of sealant exposed to view.
	3. Assurance / Control Submittals:
	a. Manufacturer’s certificate that the products meet or exceed the specified requirements.
	b. Manufacturer's Material Safety Data Sheets (MSDS).
	c. Manufacturer’s certification that the products supplied comply with applicable federal and local regulations controlling the use of volatile organic compounds (VOC).
	d. Manufacturer's Instructions indicating procedures and conditions requiring special attention, and cautionary procedures required during application.
	e. Documentation of experience indicating compliance with the specified qualifications requirements.


	B. Section 01 77 00 - Closeout Submittals: Procedures for closeout submittals.
	1. Warranty: Provide a written special Warranty with forms completed in the name of the Owner and registered with the manufacturer.


	1.5 QUALITY ASSURANCE
	A. Qualifications:
	1. Manufacturer: Company specializing in manufacturing the products specified with a minimum of five (5) years documented experience.
	2. Installer: Company experienced in performing the work of this Section with a minimum of five (5) years documented experience.


	1.6 DELIVERY, STORAGE AND HANDLING
	A. Section 01 60 00 - Product Requirements: Transport, handle, store and protect the products.
	B. Deliver products to the Project Site in the manufacturer's original, new, unopened packages or containers, dry and undamaged with seals and labels intact, identifying the product and manufacturer, product designation, date of manufacture, lot numbe...
	C. Handle and store materials to prevent deterioration and damage due to moisture, temperature changes, contaminants and other causes.
	D. Store materials not in actual use out of the weather until ready for use. Maintain packages and containers in a clean condition, free of foreign materials and residue.
	E. Store materials in a ventilated area, and in compliance with the manufacturer’s printed instructions.
	F. Keep storage areas neat and orderly.
	G. Protect against fire hazards and spontaneous combustion.
	H. Take all necessary precautions to ensure that workmen and the work areas are adequately protected from health hazards resulting from handling, mixing and installation of the materials.

	1.7 JOB CONDITIONS
	A. Environmental Requirements: Install sealants only during the manufacturer's recommended temperature ranges and weather conditions for proper application and cure. Consult the manufacturer if a sealant cannot be applied under the recommended conditi...

	1.8 WARRANTY
	A. Section 01 78 00 - Closeout Submittals: Procedures for closeout submittals.
	B. Special Warranty:
	1. Submit a joint and severable written Warranty signed by the sealant manufacturer and the Installer certifying that the products and installation is free of defective materials and workmanship and agreeing to repair or replace sealants and accessori...
	2. Warranty Period: Three (3) years from the date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General Performance Requirements: Select materials for compatibility with the joint surfaces to be encountered and other indicated exposures, and except as otherwise indicated, select modulus of elasticity and hardness or grade recommended by the m...
	B. Where exposed to foot traffic, select materials of sufficient strength and hardness to withstand stiletto heel traffic without damage or deterioration of the sealant system.
	C. Subject to compliance with the Project requirements, manufacturers offering products which may be incorporated into the work include the following:
	1. Urethanes:
	a. Two-Part Urethane: Self-Leveling, ASTM C 920, Type M, Grade P, Class 25.
	1) Chem-Calk 550 by Bostik.
	2) Vulkem 245 by Tremco (formerly Mameco International, Inc.)
	3) Vulkem 255 FM by Tremco.
	4) Urexpan NR-200 by Pecora Corporation.
	5) Sikaflex 2c SL by Sika Group.

	b. Two-Part Urethane: Non-Sag, ASTM C 920, Type M, Grade NS, Class 25.
	1) Chem-Calk 500 by Bostik.
	2) Sonolastic NP 2 by Sonneborn Building Products
	3) Vulkem 227 by Tremco.
	4) Dynatrol II by Pecora.
	5) Sikaflex-2c NS EX Mix by Sika.

	c. One-Part Urethane: Self-Leveling, ASTM C 920, Type S, Grade P, Class 25.
	1) Vulkem 45 by Tremco.
	2) Sonolastic SL1 by Sonneborn.
	3) Urexpan NR-201 by Pecora.

	d. One-Part Urethane: Non-Sag, ASTM C 920, Type S, Grade NS, Class 25.
	1) Chem-Calk 900 by Bostik.
	2) Sonolastic NP 1 by Sonneborn.
	3) Vulkem 116 by Tremco.


	2. Silicones:
	a. One-Part Silicones: ASTM C 920, Type S, Grade NS, Class 25. Vertical Surfaces Only.
	1) 795 Silicone Building Sealant Structural Glazing, Glazing and Weatherproofing Sealant by Dow Corning. (colors only)
	2) Construction 1200 Sealant by General Electric Company.
	3) 999-A Silicone Building and Glazing Sealant by Dow Corning.
	4) 864 Architectural Silicone by Pecora.

	b. One-Part Silicones: ASTM C 920, Type S, Grade NS, Class 25.
	1) 786 Mildew Resistant Silicone Sealant by Dow.
	2) Sanitary 1700 Silicone Sealant by General Electric.
	3) 898 Sanitary Mildew Resistant Silicone Sealant by Pecora.


	3. Acrylics, Latex:
	a. One-Part Acrylic Latex, Non-Sag, ASTM C 834.
	1) Chem-Calk 600 by Bostik.
	2) LC-130 Liquid Nails Caulk Window and Door Acrylic Latex by Macco Adhesives.
	3) AC-20 Acrylic Latex Caulking, Non-Sag by Pecora.
	4) Sonolac Acrylic Latex Caulk by Sonneborn.


	4. Acoustical Sealants:
	a. AC-20 FTR Fire and Temperature Rated Acoustical and Insulation
	b. Sealant by Pecora.
	c. Sheetrock Acoustical Sealant by United States Gypsum Co.

	5. Butyls:
	a. One-Part Butyl, Non-Sag, FS TT-S-1657.
	1) Chem-Calk 300 Butyl Rubber Caulk by Bostik.
	2) BC-158 Butyl Rubber Caulk by Pecora.


	6. Preformed Compressible & Non-Compressible Fillers:
	a. Backer Rod - Closed cell polyethylene foam:
	1) Chem-Rod / Closed by Bostik.
	2) Expand-O-Foam by Williams Products.
	3) HBR Backer Rod by Nomaco, Inc.
	4) Sonofoam Closed-Cell Backer Rod by Sonneborn.

	b. Backer Rod - Open cell polyurethane foam:
	1) Denver Foam by Backer Rod Manufacturing.
	2) Foam Pack II by Nomaco.

	c. Neoprene compression seals:
	1) WA and WE Series by Watson Bowman Acme.

	d. Butyl Rod: Kirkhill Rubber Co.

	7. Paving Sealants:
	a. Two-Part Urethane: Self-Leveling, ASTM C 920, Type M, Grade P, Class 25.
	1) Vulkem 202 by Tremco. (Jet Fuel Resistant) (FS SS-S-200E, Type H only).
	2) NR-300 Urexpan by Pecora (FS SS-S-200E).

	b. One-Part Urethane: Self-Leveling, ASTM C 920, Type S, Grade P, Class 25.
	1) SONOMETRIC 1 Sealant by Sonneborn (FS SS-S-200E).
	2) Vulkem 45 by Tremco.



	D. Section 016000 - Product Requirements: Product Options: Substitutions permitted.

	2.2 MISCELLANEOUS MATERIALS
	A. Joint Cleaner: Provide the type of joint cleaning compound recommended by the sealant manufacturer for the joint surfaces to be cleaned.
	B. Joint Primer / Sealer: Type of joint primer / sealer recommended by the sealant manufacturer for the joint surfaces to be primed or sealed.
	C. Bond Breaker Tape: Polyethylene tape or other plastic tape as recommended by the sealant manufacturer, to be applied to the sealant contact surfaces where bond to the substrate or joint filler must be avoided for proper performance of the sealant. ...
	D. Sealant Backer Rod: Compressible rod stock of polyethylene foam, polyethylene jacketed polyurethane foam, butyl rubber foam, neoprene foam or other flexible, permanent, durable non-absorbable material as recommended by the sealant manufacturer for ...
	E. Masking tape and similar accessories as necessary to protect adjacent surfaces from damage.

	2.3 COLORS
	A. Generally use sealant colors to match the color of the material in which the joint is located. Select from the manufacturer’s standard colors.
	B. Where a joint occurs between two materials of differing colors and the Contractor cannot determine which material to match, contact the Owner’s representative for a decision.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Section 017000 - Execution Requirements: Verification of existing conditions before starting the work.
	B. Verification of Conditions: Verify that field measurements, surfaces, substrates and conditions are as required, and ready to receive the work.
	1. Verify that joint widths are in conformance with the sealant manufacturer’s allowable limits.
	2. Verify that contaminants capable of interfering with adhesion have been cleaned from joints.
	3. Verify that joints have been properly prepared.

	C. Report, in writing, prevailing conditions that will adversely affect satisfactory execution of the work of this Section. Do not proceed with the work until the unsatisfactory conditions have been corrected.

	3.2 JOINT PREPARATION
	A. Prepare and size joints in accordance with the manufacturer's instructions.
	B. Clean joint surfaces immediately before installation of sealant. Remove dust, dirt, laitance, unsecured coatings, mortar, moisture and other substances which could interfere with bond of sealant or caulking compounds using a solvent or abrasion as ...
	C. Etch concrete and masonry joint surfaces as recommended by the sealant manufacturer.
	D. Roughen vitreous and glazed joint surfaces as recommended by the sealant manufacturer.
	E. Prime or seal joint surfaces where indicated, and where recommended by the sealant manufacturer.
	F. Verify that the sealant is suitable for the substrate.
	G. Verify that joint backing and release tapes are compatible with the sealant.
	H. Verify that the sealant is paintable if a paint finish is indicated.

	3.3 INSTALLATION
	A. Install in accordance with the manufacturer’s printed instructions, except where more stringent requirements are shown or specified, and except where the manufacturer’s technical representative directs otherwise. Perform the work in accordance with...
	B. Prime or seal joint surfaces where recommended by the sealant manufacturer. Do not allow the primer or sealer to spill or migrate onto adjoining surfaces.
	C. Set joint filler units at the proper depth or position to coordinate with other work, including the installation of bond breakers, backer rods and sealants. Do not leave voids or gaps between the ends of joint filler units.
	D. Install sealant backer rods, except where shown to be omitted or recommended to be omitted by the sealant manufacturer for the application indicated.
	E. Install pre-formed compressible and non-compressible fillers in accordance with the manufacturer's published instructions.
	F. Install bond breaker tape where indicated and where required by the manufacturer’s recommendations to ensure that elastomeric sealants will perform properly.
	G. Employ only proven installation techniques which will ensure that the sealants are deposited in uniform, continuous ribbons without gaps or air pockets, foreign embedded matter, ridges and sags, with complete (wetting( of joint bond surfaces equall...
	H. Except as otherwise indicated, fill sealant rabbet to a slight concave surface, slightly below the adjoining surfaces. Where horizontal joints are between a horizontal surface and a vertical surface, fill the joint to form a slight cove so the join...
	I. Dry tool joints. Do not use soap, water or solvent to tool the joints.
	J. Seal joints before adjacent surfaces are waterproofed or painted.
	K. Install sealants to the depths shown or, if not shown, as recommended by the sealant manufacturer, but within the following general limitations, measured at the center (thin) section of the bead:
	1. For sidewalks, pavements and similar joints sealed with elastomeric sealants and subject to traffic and other abrasions and indentation exposures, fill the joints to a depth equal to 75% of the joint width, but not less than 3/8" deep or more than ...
	2. For normal moving joints sealed with elastomeric sealants not subject to traffic, fill joints to a depth equal to 50% of the joint width, but not less than 1/4" deep or more than (" deep.
	3. For joints sealed with non-elastomeric sealants, fill the joints to a depth in the range of 75% to 125% of the joint width.


	3.4 SPILLAGE
	A. Protect materials surrounding the work of this Section from damage and disfigurement. Do not allow sealants to overflow or spill onto adjacent surfaces, or to migrate into the voids of adjoining surfaces.
	B. Recess exposed edges of exposed joint fillers slightly behind the adjoining surfaces, unless otherwise shown, so the compressed units will not protrude from the joints.
	C. Bond ends of joint fillers together with an adhesive or (weld( by other means recommended by the manufacturer to ensure a continuous watertight and airtight installation.

	3.5 CURING
	A. Cure sealants in compliance with the manufacturer's published instructions.

	3.6 FIELD QUALITY CONTROL
	A. Section 01 40 00 - Quality Control: Field inspection.
	B. Inspect sealant work for proper installation, depth and adhesion.

	3.7 CLEANING
	A. Section 01 70 00 - Execution Requirements: Cleaning the installed work.
	B. Remove excess and spillage of sealants promptly as the work progresses using the materials and methods recommended by the sealant and substrate manufacturers.
	C. Clean adjoining surfaces to eliminate evidence of spillage without damage to the adjoining surfaces and finishes.

	3.8 SEALANT SCHEDULE
	A. Exterior Joints:
	1. Perimeters of exterior openings where frames and other penetrations meet the exterior face of the building; precast concrete, concrete, concrete masonry, polymer reinforced concrete:
	a. Sealant No. 2.1, C.1.b

	2. Exterior joints in horizontal wearing and non-wearing surfaces:
	a. Sealant No. 2.1, C.1.a
	b. Sealant No. 2.1, C.1.c
	c. Material No. 2.1, C.6.a

	3. Paving joints and curb:
	a. Sealant No. 2.1, C.1.d
	b. Sealant No. 2.1, C.2.a

	4. Setting bed for thresholds and saddles:
	a. Sealant No. 2.1, C.1.c

	5. Painted metal lap and flashing joints:
	a. Sealant No. 2.1, C.2.a


	B. Interior Joints:
	1. Seal the interior perimeters of exterior openings.
	2. Perimeters of interior aluminum and hollow metal frames.
	3. Interior masonry vertical control joints and intersecting unit masonry walls; masonry-to-masonry, masonry-to-concrete.
	4. For all of the above interior joints:
	a. Sealant No. 2.1, C.1.b
	b. Sealant No. 2.1, C.1.d
	c. Sealant No. 2.1, C.1.a (for pre-finished materials only).

	5. Interior expansion and control joints in floor surfaces exposed to foot traffic:
	a. Sealant No. 2.1, C.1.a
	b. Sealant No. 2.1, C.1.c
	c. Material No. 2.1, C.6.a

	6. Interior non-moving joints, including control, contraction, and construction joints in interior floor slabs exposed to heavy duty traffic:
	a. Sealant No. 2.1, C.7

	7. Painted metal lap joints:
	a. Sealant No. 2.1, C.2





	08 11 16 - Aluminum Doors and Frames
	PART 1 - GENERAL
	1.1 SECTION INCLUDES
	A. Aluminum doors and frames.
	B. Sealant Materials.
	C. Door hardware.
	D. Fabrication.
	E. Finishes

	1.2 PRODUCTS INSTALLED BUT NOT FURNISHED UNDER THIS SECTION
	A. Section 08 71 00 - Door Hardware:  Hardware items other than specified in this section.

	1.3 RELATED SECTIONS
	A. Section 03 30 00 - Cast-in-Place Concrete.  Preparation of adjacent work to receive work of this section.
	B. Section 08 71 00 - Door Hardware:  Mortised hardware reinforcement requirements affecting framing members.

	1.4 REFERENCES
	A. AA (Aluminum Association) - Designation System for Aluminum Finishes.
	B. AAMA - Metal Curtain Wall, Window, Store Front and Entrance - Guide Specifications Manual.
	C. AAMA - Curtain Wall Manual #10 - Care and Handling of Architectural Aluminum From Shop to Site.
	D. AAMA 501 - Methods of Test for Metal Curtain Walls.
	E. AAMA 608.1 - Specification and Inspection Methods for Electrolytically Deposited Color Anodic Finishes for Architectural Aluminum.
	F. AAMA SFM-1 - Aluminum Storefront and Entrance Manual.
	G. ANSI A117.1 - Safety Standards for the Handicapped.
	H. ANSI/ASTM A386 - Zinc Coating (Hot Dip) on Assembled Steel Products.
	I. ANSI/ASTM A446 - Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process, Structural (Physical) Quality.
	J. ANSI/ASTM B209 - Aluminum and Aluminum-Alloy Sheet and Plate.
	K. ANSI/ASTM B221 - Aluminum-Alloy Extruded Bar, Rod, Wire, Shape, and Tube.
	L. ANSI/ASTM E283 - Rate of Air Leakage Through Exterior Windows, Curtain Walls, and Doors.
	M. ANSI/ASTM E330 - Structural Performance of Exterior Windows, Curtain Walls, and Doors by Uniform Static Air Pressure Difference.
	N. ANSI/ASTM E331 - Test Method for Water Penetration of Exterior Windows, Curtain Walls, and Doors by Uniform Static Air Pressure Difference.
	O. SSPC - Steel Structures Painting Council.
	P. Acoustic System

	1.5 SYSTEM DESCRIPTION
	A. Aluminum entrances and frame system includes tubular aluminum sections; shop fabricated, factory pre-finished, related flashings, anchorage and attachment devices.
	B. Aluminum flush door and frame system, panels 1 ¾ inch thick, core shall be honeycomb material 80 pounds per 3000 square feet.

	1.6 PERFORMANCE REQUIREMENTS
	A. Design and size components to withstand dead and live loads caused by positive and negative wind pressure acting normal to plane of wall as calculated in accordance with ASCE 7-88 and the Uniform Building Code, latest edition, with a basic wind spe...
	B. Limit mullion deflection to 1/200; with full recovery of glazing materials.
	C. Seismic Loads:  Design and size components to withstand seismic loads and sway displacement as calculated in accordance with Uniform Building code, latest edition, Zone 3 Requirements.
	D. System to accommodate, without damage to components or deterioration of seals, movement within system, movement between system and peripheral construction, dynamic loading and release of loads, deflection of structural support framing.
	E. Limit air leakage through assembly to 0.06 cfm/min/sq. ft of wall area, measured at a reference differential pressure across assembly of 10 pounds per square foot as measured in accordance with AAMA 501 or ANSI/ASTM E283.
	F. Water Leakage:  None, when measured in accordance with AAMA 501 or ASTM E331 with a test pressure difference of 10 pounds per square foot.
	G. Maintain continuous air and vapor barrier throughout assembly, primarily in line with pane of glass and heel bead of glazing compound.
	H. System to provide for expansion and contraction within system components caused by a cycling temperature range of 170 degrees F over a 12 hour period without causing detrimental effect to system components.
	I. Drain water entering joints, condensation occurring in glazing channels, or migrating moisture occurring within system, to the exterior by a weep drainage network.

	1.7 SUBMITTALS
	A. Submit under provisions of Section 01 33 00.
	B. Shop Drawings:  Indicate system dimensions, framed opening requirements and tolerances, affected related Work.  Provide complete engineering calculations indicating system performance under design loads.
	C. Calculations:  Provide complete engineering calculations indicating system performance under design loads.
	D. Product Data:  Provide component dimensions; describe components within assembly, anchorage and fasteners, glass and in-fill, door hardware, and internal drainage.
	E. Samples:  Submit two samples 12 x 12 inches in size illustrating pre-finished aluminum members, glass units, glazing materials.
	F. Manufacturer's Certificate:  Certify that Products meet or exceed specified requirements.

	1.8 QUALITY ASSURANCE
	A. Perform Work in accordance with AAMA SFM-1 and AAMA-Metal Curtain Wall, Window, Store Front and Entrance -Guide Specifications Manual.
	B. Conform to requirements of ANSI A117.1.
	C. Design System under direct supervision of a Licensed Professional Structural Engineer experienced in design of this work with acceptable registration in State of manufacture.

	1.9 QUALIFICATIONS
	A. Manufacturer and Installer:  Company specializing in manufacturing aluminum glazing systems with minimum three years documented experience.

	1.10 DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, protect and handle products to site under provisions of Section 01 60 00.
	B. Handle work of this section in accordance with AAMA -Curtain Wall Manual #10.
	C. Protect pre-finished aluminum surfaces with wrapping.  Do not use adhesive papers or sprayed coatings which bond when exposed to sunlight or weather.

	1.11 FIELD MEASUREMENTS
	A. Verify that field measurements are as indicated on shop drawings.

	1.12 WARRANTY
	A. Provide three year project warranty under provisions of Section 01 70 00.
	B. Warranty:  Include coverage for complete system for failure to meet specified requirements.


	PART 2 - PRODUCTS
	2.1 MANUFACTURERS
	A. Flush Door:
	1. Special Lite, Inc. FRP SL-17
	2. Cline Aluminum Flush Doors
	3. Other acceptable manufacturers offering equivalent Products.


	2.2 MATERIALS
	A. Extruded Aluminum:  ANSI/ASTM B221; 6063 alloy, T5 temper.
	B. Sheet Aluminum:  ANSI/ASTM B209; alloy, temper.
	C. Fasteners: 316 Stainless steel, "Tapcon" style.
	D. Shop and Touch-Up Primer for Steel Components:  SSPC 15, Type 1, and red oxide.
	E. Touch-Up Primer for Galvanized Steel Surfaces:  SSPS 20, zinc rich type.

	2.3 COMPONENTS
	A. Frame: 1 ¾ x 6 inch nominal dimension; applied glazing stops; drainage holes; internal weep drainage system.
	B. Flashings:  .040 inch thick aluminum finish to match mullion sections where exposed.
	C. Aluminum Flush Doors:  Doors shall be nominally 1 ¾ inch thick with fiberglass reinforced polyester construction.  The core shall be honeycomb material 80 pounds per 3000 square foot ream, 20 percent phenolic resin, 7/16 inch cell size.  Aluminum t...

	2.4 SEALANT MATERIALS
	A. Sealant and Backing Materials:  As Types described below.
	B. Perimeter Sealant:  Single component polyurethane, Type A.

	2.5 HARDWARE
	A. Flush Door:  See hardware schedule Section 08 71 00.

	2.6 FABRICATION
	A. Fabricate components with minimum clearances and shim spacing around perimeter of assembly, yet enabling installation and dynamic movement of perimeter seal.
	B. Accurately fit and secure joints and corners.  Make joints flush, hairline, and weatherproof.
	C. Prepare components to receive anchor devices.  Fabricate anchors.
	D. Arrange fasteners and attachments to conceal from view.
	E. Prepare components with internal reinforcement for door hardware.
	F. Permit internal drainage weep holes and channels to migrate moisture to exterior.  Provide internal drainage of glazing spaces to exterior through weep holes.
	G. Assemble inset screens of rolled aluminum tubular sections.  Miter and reinforced frame corners.  Fit mesh taught in frame into frame and secured.  Fit frame with stainless steel roller bearings for sliding operation, spring loaded to facilitate re...

	2.7 FINISHES
	A. Finish coating to conform to AAMA 603.8.
	B. Exposed Aluminum Surfaces: AAMA anodized to 215-R1 thickness, prepared with a chemical pre-treatment and anodized.


	PART 3 - EXECUTION
	A. EXAMINATION
	B. Verify dimensions, tolerances, and method of attachment with other work.
	C. Verify wall openings and adjoining air and vapor seal materials are ready to receive work of this Section.
	3.2 INSTALLATION
	A. Install wall system in accordance with manufacturer's instructions and AAMA - Metal Curtain Wall, Window, Store Front and Entrance - Guide Specifications Manual.
	B. Attach to structure to permit sufficient adjustment to accommodate construction tolerances and other irregularities.
	C. Provide alignment attachments and shims to permanently fasten system to building structure.
	D. Align assembly plumb and level, free of warp or twist.  Maintain assembly dimensional tolerances, aligning with adjacent work.
	E. Provide thermal isolation where components penetrate or disrupt building insulation.
	F. Install sill flashings.
	G. Coordinate attachment and seal of perimeter air and vapor barrier materials.
	H. Pack fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of thermal barrier.
	I. Install flashings and trim.
	J. Set thresholds in bed of mastic and secure.
	K. Install hardware using templates provided.  Refer to Section 08 71 00 for installation requirements.
	L. Install perimeter sealant to method required to achieve performance criteria, and installation criteria.

	3.3 TOLERANCES
	A. Maximum Variation from Plumb:  0.06 inches every 3 feet non-cumulative or 1/16 inches per 10 feet, whichever is less.
	B. Maximum Misalignment of Two Adjoining Members Abutting in Plane:  1/32 inch.

	3.4 ADJUSTING
	A. Adjust work under provisions of Section 01 70 00.
	B. Adjust operating hardware for smooth operation.

	3.5 CLEANING
	A. Clean work under provisions of Section 01 70 00.
	B. Remove protective material from pre-finished aluminum surfaces.
	C. Wash down surfaces with a solution of mild detergent in warm water, applied with soft, clean wiping cloths.  Take care to remove dirt from corners.  Wipe surfaces clean.
	D. Remove excess sealant by method acceptable to sealant manufacturer.

	3.6 PROTECTION OF FINISHED WORK
	A. Protect finished Work under provisions of Section 01 70 00.
	B. Protect finished Work from damage.



	08 31 00 - Floor Access Doors
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Access doors and frames for walls and ceilings.

	B. The work covered by this section included furnishing all labor, materials, tools and equipment required to install factory-fabricated floor access doors as shown on the drawings and specified herein.

	1.3 DEFINITIONS/STANDARDS
	A. Aluminum Diamond Tread Plate: ASTM B632-02, 1/4 inch 6061-T6 aluminum with mill finish.
	B. Aluminum Extrusion: 6061-T6 aluminum.
	C. Steel Diamond Tread Plate: ASTM A786.
	D. Steel Angle: ASTM A36-94 steel frame, structural.
	E. Hot Dip Galvanized: ASTM A-123.
	F. Stainless Steel Diamond Tread Plate: ASTM A793 stainless steel, No. 304 finish.
	G. Stainless Steel Angle: ASTM A276 stainless steel, No. 304 finish.
	H. Stainless Steel Smooth Plate: ASTM A240 smooth plate stainless steel, type No. 316.
	I.  Fasteners: Type No. 316 stainless steel. ASTM F593 for bolts and ASTM F594 for nuts.
	J. General: Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.

	1.4 COORDINATION
	A. Coordinate installation of anchorages for gratings, grating frames, supports, and channel covers. Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integ...
	B. Contractor shall coordinate and submit shop drawings of the channel covers to ensure that the products will fit to the final installation for approval by Owner and Engineer prior to fabrication
	C. Provide concealed framing components as needed for support and anchorage of access doors.

	1.5 SUBMITTALS
	A. Prepare submittals per requirements of Division 01 Section “Submittal Procedures”.
	B. Product Data: Submit manufacturer’s product data.
	C. Shop Drawings: Submit shop drawings including accessories, adjacent construction interface, dimensions, and rated capacities. Include standard details, materials, individual components and profiles, and finishes.
	D. Schedule: List the following data for each access door using same designations used on Drawings.
	1. Type.
	2. Location.
	3. Size.
	4. Finish.
	5. Latch or lock type.
	6. UL label.
	7. Shop Drawings:
	a. Fabrication and installation of custom access panels and frames.
	b. Conditions not covered by standard details.
	c. Include details of each frame type, elevations of door design types, anchorage and accessory items.


	E. Warranty: Submit executed copy of manufacturer’s standard warranty.

	1.6 QUALITY ASSURANCE
	A. General: The floor access door manufacturer shall furnish a written certification to the Engineer that all doors comply with all applicable requirements of the standards specified herein.
	B. Access doors shall be the product of a recognized manufacturer whose personnel have been regularly engaged in the design and manufacture of such equipment. The manufacturer must be able to demonstrate experience with the design, fabrication, supply...
	C. Installation and testing of doors and equipment furnished under this section shall be performed by qualified, skilled technicians who are regularly engaged in such activities involving systems of similar complexity, and who possesses all licenses a...
	D. Fabrication shall be done in compliance with all applicable ASTM standards or equivalent international standards.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Package equipment in containers constructed for international shipping, handling and storage.
	B. Store materials in a dry, protected, well-vented area. Inspect product upon receipt and report damaged material immediately to delivering carrier and note such damage on the carrier’s freight bill of lading.

	1.8 WARRANTIES AND BONDS
	A. The contractor shall provide a warranty in accordance with the requirements of Division 01. Access covers shall carry a lifetime guarantee against defects in material and/or workmanship.


	PART 2 -  PRODUCTS
	2.1 GENERAL
	A. Surface preparation and coatings shall be in accordance with Division 09 Section "Protective Coatings”.
	B. Concrete: The entire bed and frame must be supported by a full bed of Class A concrete (H-20 load rating)

	2.2 ACCESS DOOR
	A. General: Provide access door and frame assemblies manufactured as integral units ready for installation.
	B. Metal Surfaces: For metal surfaces exposed to view in the completed Work, provide materials with smooth, flat surfaces without blemishes. Do not use materials with exposed pitting, seam marks, roller marks, rolled trade names, or roughness.
	C. Furnish and install where indicated on plans vault access door. The floor access door shall be single or double leaf and pre-assembled from the manufacturer.
	D. Performance characteristics:
	1. Cover: Cover shall be reinforced to withstand a live load of  H-20 uniform live load with a maximum allowable deflection of 1/150 of the span and shall not protrude into the channel frame when in the open position.
	2. Operation of the cover shall be smooth and easy with controlled operation throughout the entire arc of opening and closing.
	3. Operation of the cover shall not be affected by temperature.
	4. Entire door, including all hardware components, shall be highly corrosion resistant.

	E. Cover: The door panel(s) shall be 1/4 inch aluminum diamond plate.
	F. Frame: Channel frame shall be 1/4 inch thick extruded aluminum with a mill finish, incorporating a continuous concrete anchor. After fabrication, apply manufacturer's standard protective coating on aluminum that will come in contact with concrete.
	G. Hinges: Doors shall open to 90 degrees and automatically lock with a Type 316 stainless steel hold open arm with an aluminum release handle. For ease of operation, the door hold open arm shall incorporate an enclosed stainless steel compression spr...
	H. Drain Coupling: A 1-1/2 inch drainage coupling shall be located in the front left corner of the channel frame.
	I. Unit shall carry a lifetime guarantee against defects in material and/or workmanship.
	J. Hardware:
	1. Unit shall lock with a T-316 stainless steel slam lock with removable key and have a non-corrosive handle.
	2. Hardware: Shall be Type 316 stainless steel throughout.

	K. Finishes:
	1. A bituminous coating shall be applied to the frame exterior where it will come into contact with concrete.
	2. Comply with NAAMM "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	3. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	4. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.


	2.3 FALL-THRU PREVENTION SYSTEM
	A. Supplied with a hinged, lockable aluminum grating panel installed beneath the access hatch to provide protection against fall-thru and to control access to the confined space.
	B. System shall have 300 psf load rating, aluminum “I” bar construction, T-316 stainless steel hardware, and T-316 stainless steel hold open arm with aluminum latch.
	C. Painted Finishes: Comply with coating manufacturer's written instructions for cleaning, conversion coating, and applying and baking finish.
	1. Factory Primed: Apply manufacturer's standard, lead- and chromate-free, universal primer immediately after surface preparation and pretreatment.
	2. Factory Finished: Apply manufacturer's standard baked-enamel or powder-coat finish immediately after cleaning and pretreating, with minimum dry-film thickness of 1 mil for topcoat.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine materials for compliance with requirements for installation tolerances and other conditions affecting performance. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install products in strict accordance with manufacturer’s instructions and approved submittals. Locate units level, plumb, with plane, and in proper alignment with adjacent work.
	1. Install units with frame flanges in full, continuous contact with adjacent finish surface.
	2. Set concealed frame access panels flush and in plane with adjacent finish surfaces.
	3. Anchor units rigidly and securely to concealed framing.
	4. Repair finishes damaged during installation.
	5. Restore finishes so no evidence remains of corrective work.


	3.3 ADJUSTING AND CLEANING
	A. Clean exposed surfaces using methods acceptable to the manufacturer which will not damage finish.
	B. Test units for proper function and adjust until proper operation is achieved.
	C. Adjust doors and hardware for smooth, accurate operation and secure closure



	08 31 13 - Access Doors and Frames
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Work included: Furnishing and installing factory fabricated vault access doors.
	B. Related Sections:
	1. Section 03 30 00 - Cast-In-Place Concrete


	1.2 REFERENCES
	A. American Society for Testing and Materials (ASTM)
	1. ASTM A 36-93a: Standard Specification for Structural Steel

	B. International Organization for Standardization (ISO)
	1. ISO 9001:2008 Certified


	1.3 SUBMITTALS
	A. Product Data: Provide manufacturer’s product data for all materials in this specification.
	B. Shop Drawings: Show profiles, accessories, location, and dimensions.
	C. Samples: Manufacturer to provide upon request; sized to represent material adequately.
	D. Contract Closeout: Vault access door manufacturer shall provide the manufacturer’s Warranty prior to the contract closeout.

	1.4 PRODUCT HANDLING
	A. All materials shall be delivered in manufacturer’s original packaging.
	B. Store materials in a dry, protected, well-vented area. The contractor shall thoroughly inspect product upon receipt and report damaged material immediately to delivering carrier and note such damage on the carrier’s freight bill of lading.
	C. Remove protective wrapping immediately after installation.

	1.5 SUBSTITUTIONS
	A. Proposals for substitution products shall be accepted only from bidding contractors and not less than (10) working days before bid due date. Contractor guarantees that proposed substitution shall meet the performance and quality standards of this s...

	1.6 JOB CONDITIONS
	A. Verify that other trades with related work are complete before installing vault access doors.
	B. Mounting surfaces shall be straight and secure; substrates shall be of proper width.
	C. Refer to the construction documents, shop drawings, and manufacturer’s installation instructions.
	D. Observe all appropriate OSHA safety guidelines for this work.

	1.7 WARRANTY/GUARANTEE
	A. Manufacturer’s standard warranty: Materials shall be free of defects in material and workmanship for a period of twenty five years (25) from the date of purchase. Should a part fail to function in normal use within this period, manufacturer shall f...
	B. Manufacturer’s Quality System: Registered to ISO 9001:2008 Quality Standards including in-house engineering for product design activities.


	PART 2 - PRODUCTS
	2.1 MANUFACTURER
	A. Syracuse Castings Model DT-HD-AOSG. Web: www.syrcast.com
	B. The BILCO Company, P.O. Box 1203, New Haven, CT 06505; 1-203-934-6363, Fax: 1-203-933-8478, Web: www.bilco.com.
	C. Xylem Solutions, Aluminum SAFE – HATCH Access System, Web: www.xylemwatersolutions.com
	D. Or approved equal.

	2.2 ACCESS DOOR
	A. Furnish and install, where indicated on Plans, Aluminum access hatch with safety grate Syracuse Castings Model DT-HD-AOSG. Type J-AL, JD-AL with Fall-Thru protection in conformance with OSHA 1910.23 by Bilco, Xylem Solutions Aluminum SAFE – HATCH A...
	B. Performance characteristics:
	1. Covers: Shall be reinforced to support a minimum live load of 300 psf with a maximum deflection of 1/150th of the span.
	2. Operation of the covers shall be smooth and easy with controlled operation throughout the entire arc of opening and closing.
	3. Operation of the covers shall not be affected by temperature.
	4. Entire door, including all hardware components, shall be highly corrosion resistant.

	C. Covers: Shall be 1/4” Type Aluminum with diamond pattern.
	D. Frame: Channel frame shall be extruded Aluminum with bend down anchor tabs around the perimeter.
	E. Hinges: Shall be specifically designed for horizontal installation and shall be through bolted to covers with tamperproof Type 316 stainless steel lock bolts and shall be through bolted to the frame with Type 316 stainless steel bolts and locknuts.
	F. Drain Coupling: Provide a 1-1/2” (38mm) drain coupling located in the right front corner of the channel frame (note: can be placed at a different location if specified).  It shall drain to daylight.
	G. Lifting mechanisms: Manufacturer shall provide the required number and size of compression spring operators enclosed in telescopic tubes to provide, smooth, easy, and controlled cover operation throughout the entire arc of opening and to act as a c...
	H. A removable exterior turn/lift handle with a spring loaded ball detent shall be provided to open the cover and the latch release shall be protected by a flush, gasketed, removable screw plug.  Five (5) handles shall be provided to the Owner.
	I. Hardware:
	1. Hinges: Heavy forged Type 316 stainless steel hinges, each having a minimum 1/4” diameter Type 316 stainless steel pin, shall be provided and shall pivot so the covers do not protrude into the channel frame.
	2. Covers shall be equipped with a hold open arm which automatically locks each cover in the open position.
	3. Covers shall be fitted with the required number and size of compression spring operators. Springs and spring tubes shall be Type 316 stainless steel.
	4. A Type 316 stainless steel snap lock with fixed handle shall be mounted on the underside of one cover.
	5. Hardware: Shall be Type 316 stainless steel throughout.


	2.3 FALL PROTECTION GRATING
	A. Furnish and install on access doors, where indicated on plans, fall protection grating system.  Door manufacturer shall install the grating system when the door is fabricated or if field installation is necessary, grating system shall be installed ...
	B. Grating:  Panels shall be Aluminum and designed to meet OSHA 29 CFR 1910.23 requirements for fall protection.
	C. Hold open feature:  An Aluminum hold open device shall be provided to lock the cover in the fully open 90 degree position.
	D. Hardware:  All hardware shall be Type 316 stainless steel.
	E. Performance characteristics:
	1. Grating panels shall be high visibility safety yellow in color.
	2. Grating panels shall lock automatically in the full open position.
	3. Grating system shall have a twenty-five year warranty.
	4. Grating panels shall have a provision for locking to prevent unauthorized opening.



	PART 3 - EXECUTION
	3.1 INSPECTION
	A. Verify that the vault access door installation will not disrupt other trades. Verify that the substrate is dry, clean, and free of foreign matter. Report and correct defects prior to any installation.

	3.2 INSTALLATION
	A. Submit product design drawings for review and approval to the Owner’s Representative before fabrication.
	B. The installer shall check as-built conditions and verify the manufacturer’s vault access door details for accuracy to fit the application prior to fabrication. The installer shall comply with the vault access door manufacturer’s installation instru...
	C. The installer shall furnish mechanical fasteners consistent with the vault access door manufacturer’s instructions.



	08 71 00 - Door Hardware
	PART 1 - GENERAL
	1.1 SECTION INCLUDES
	A. Hardware for aluminum doors.
	B. Thresholds.
	C. Weather stripping, seals, and door gaskets.
	D. Keying

	1.2 RELATED SECTIONS
	A. Section 08 11 16 – Aluminum Doors and Frames: Hardware for same.

	1.3 REFERENCES
	A. BHMA (Builders Hardware Manufacturers Association) – A156 series.
	B. DHI (Door and Hardware Institute) – A115 series.
	C. NFPA 80 – Fire Doors and Windows.
	D. NFPA 101 – Life Safety Code.
	E. NFPA – 252 – Fire Tests of Door Assemblies.
	F. UL 10B – Safety Fire Tests of Door Assemblies.
	G. UL 305 – Safety Panic Hardware.

	1.4 SUBMITTALS FOR REVIEW
	A. Section 01 33 00 – Submittal Procedures: Procedures for submittals.
	B. Shop Drawings
	1. Indicate locations and mounting heights of each type of hardware, schedules, catalog cuts, electrical characteristics and connection requirements.
	2. Submit manufacturer’s parts lists, templates, and cut sheets.

	C. Samples
	1. Submit 1 sample of hinge, latchset, lockset, closer, illustrating style, color, and finish.
	2. Samples may be incorporated into the work.


	1.5 SUBMITTALS FOR INFORMATION
	A. Section 01 33 00 – Submittal Procedures: Procedures for submittals.
	B. Manufacturer’s Installation Instructions:  Indicate special procedures, perimeter conditions requiring special attention.

	1.6 SUBMITTALS AT PROJECT CLOSEOUT
	A. Section 01 70 00 – Execution and Closeout Requirements: Warranties, Procedures for submittals.
	B. Project Record Documents: Record actual locations of installed cylinders and their master key code.
	C. Maintenance Data: Include data on operating hardware, lubrication requirements, and inspection procedures related to preventative maintenance.
	D. Keys: Deliver with identifying tags to Owner by security shipment direct from hardware supplier.
	E. Warranty: Submit manufacturer warranty and ensure forms have been completed in Owner’s name and registered with manufacturer.

	1.7 QUALITY ASSURANCE
	A. Perform Work in accordance with the manufacturer’s instructions and recommendations.
	B. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in this section with minimum three years’ experience.
	C. Hardware Supplier Qualifications:  Company specializing in supplying commercial door hardware with five years documented experience.

	1.8 DELIVERY, STORAGE, AND PROTECTION
	A. Section 01 60 00 – Product Requirements: Transport, handle, store, and protect products.
	B. Package hardware items individually; label and identify each package with door opening code to match hardware schedule.

	1.9 PROJECT CONDITIONS
	A. Coordinate the work with other directly affected sections involving manufacture or fabrication of internal reinforcement for door hardware and recessed items.
	B. Sequence installation to ensure utility connections are achieved in an orderly and expeditious manner.
	C. Coordinate Owner’s keying requirements during the course of the Work.

	1.10 WARRANTY
	A. Section 01 70 00 – Execution and Closeout Requirements.
	B. Provide five years manufacturer warranty for door closers and lock sets.

	1.11 MAINTENANCE PRODUCTS
	A. Section 01 70 00 – Execution and Closeout Requirements.
	B. Provide special wrenches and tools applicable to each different or special hardware component.
	C. Provide maintenance tools and accessories supplied by hardware component manufacturer.

	1.12 EXTRA MATERIALS
	A. Section 01 70 00 – Execution and Closeout Requirements.
	B. Provide two extra key lock cylinders for each master keyed group.


	PART 2 - PRODUCTS
	2.1 ACCEPTABLE MANUFACTURERS
	A. Hinges:  Pemko
	B. Latch Sets: Schlage with interchangeable cores.
	C. Devices: Dorma.
	D. Push/Pulls: Elmes
	E. Closers: Dorma.
	F. Stops: Hager
	G. Sweeps and Weatherstrip: Pemko
	H. Threshold: Pemko
	I. Substitutions: Under provisions of Section 01 60 00.

	2.2 KEYING
	A. Door Locks: Coordinate keying system with CUC representative.  Grand master keyed system shall be provided.  Construction keying shall be incorporated for interim use during construction.
	B. Supply keys in the quantities as requested by CUC representative.

	2.3 FINISHES
	A. Finishes: Identified in schedule at end of section.


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Verify that doors and frames are ready to receive work and dimensions are as indicated on shop drawings.

	3.2 INSTALLATION
	A. Install hardware in accordance with manufacturer’s instructions.
	B. Use templates provided by hardware item manufacturer.

	3.3 FIELD QUALITY CONTROL
	A. Section 01 40 00 – Quality Requirements: Field inspection, testing, and adjusting.

	3.4 ADJUSTING
	A. Section 01 70 00 – Execution and Closeout Requirements: Adjusting installed work.
	B. Adjust hardware for smooth operation.

	3.5 PROTECTION OF FINISHED WORK
	A. Section 01 70 00 – Execution and Closeout Requirements: Protecting installed work.
	B. Do not permit adjacent work to damage hardware or finish.
	C. Remove hardware for painting and finishing of adjacent surfaces.



	08 90 00 - Louvers and Vents
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Fixed aluminum wall louvers.
	2. Bird screens.

	B. Related Documents: The Contract Documents, as defined in Section 01 10 00 - Summary of Work, apply to the work of this Section. Additional requirements and information necessary to complete the work of this Section may be found in other Documents.
	C. Related Sections:
	1. Section 03 30 00 - Cast-In-Place Concrete: Substrate for attachment of units.
	2. Section 04 20 00 - Unit Masonry: Substrate for attachment of units.
	3. Section 07 92 00 - Joint Sealers: Perimeter sealant at louver and vent frames.


	1.2 DESCRIPTION OF WORK
	A. The extent of the louvers and vents work is indicated on the Drawings and as specified herein, and includes providing and installing louvers and vents with bird screens, anchor devices, flashings and sealants necessary for complete and weather-tigh...
	B. The work of this Section does not include providing and installing louvers for doors specified in Section 08 11 16.

	1.3 REFERENCES
	A. The publications listed below form a part of this Specification to the extent referenced. Publications are referred to in the text by basic designation only.
	B. American Society of Civil Engineers (ASCE):
	1. ASCE / SEI 7, Minimum Design Loads for Buildings and Other Structures.

	C. American Society for Testing and Materials (ASTM):
	1. ASTM B 221, Aluminum-Alloy Extruded Bars, Rods, Wire, Shapes, and Tubes.
	2. ASTM E 330, Test Method for Structural Performance of Exterior Windows, Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference.
	3. ASTM E 1996, Specification for Performance of Exterior Windows, Curtain Walls, Doors, and Impact Protective Systems Impacted by Windborne Debris in Hurricanes.

	D. International Code Council:
	1. International Building Code (IBC), 2018.


	1.4 SUBMITTALS
	A. Section 013300 - Submittal Procedures: Procedures for submittals.
	1. Product Data: Provide data describing the design characteristics, maximum recommended air velocity, design free area, materials and finishes.
	2. Shop Drawings: Indicate louver layout plan and elevations, openings and clearance dimensions, tolerances; head, jamb and sill details; blade configuration, screens, blankout areas, and frames.
	3. Samples: When requested, submit 6" X 6" square of each required finish. Prepare samples on metal of the same gage and alloy as that to be used in the work. Where color variations are to be expected, submit two (2) or more samples showing the limits...
	4. Assurance / Control Submittals:
	a. Manufacturer's certificate that the Products meet or exceed the specified requirements.
	b. Calculations indicating that the products and anchorages satisfy the performance requirements.
	c. Documentation of experience indicating compliance with the specified qualifications requirements.



	1.5 COORDINATION
	A. Verify size, locations and placement of louver units prior to fabrication, wherever possible.
	B. Coordinate with the mechanical subcontractor for size and location of required louvers and vents.
	C. Where size or location of louvers or vents differ with the Drawings, notify the Owner’s representative.

	1.6 QUALITY ASSURANCE
	A. Qualifications:
	1. Manufacturer: Company specializing in manufacturing the products specified with a minimum of five (5) years documented experience.

	B. Performance Requirements: Provide the capacity to withstand the following loading requirements as defined in IBC 2018 Chapter 16:
	1. Wind Loads for exterior units: According to IBC 2018, Section 1609 and ASCE 7-05:
	a. Basic Wind Speed: 170 mph; qs of 74.0
	b. Exposure Category: C
	c. Occupancy Category: Per IBC 2009, Table 1604.5
	d. Importance Factor: Per ASCE 7-05
	e. Terrain Factor: Calculated per ASCE 7-05

	2. Seismic Loads: According to IBC 2018, Section 1613 and ASCE 7-05
	a. Seismic Design Category: D
	b. Seismic Importance Factor: Per ASCE 7-05

	3. Height of louver units above ground level are indicated on or can be calculated from the Drawings.


	1.7 DELIVERY, STORAGE AND HANDLING
	A. Section 01 60 00 - Product Requirements: Transport, handle, store and protect the products.
	B. Protect finished aluminum surfaces with a strippable coating. Do not use adhesive papers or sprayed coatings which bond when exposed to sunlight or weather.
	C. Deliver product to the Project Site in the manufacturer’s original, unopened protective packaging.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Subject to compliance with the Project requirements, manufacturers offering products which may be incorporated into the work include the following:
	1. The Airolite Co.
	2. Airline Products, Nystrom Building Products.
	3. Construction Specialties, C/S Louvers.

	B. Section 01 60 00 - Product Requirements: Product Options: Substitutions permitted.

	2.2 MATERIALS
	A. Aluminum: ASTM B 221, extruded shapes.
	B. Bird Screen: 1/4" x 1/4" mesh, aluminum, set in aluminum frame.

	2.3 ACCESSORIES
	A. Fasteners and Anchors: Stainless steel.
	B. Flashings: Of the same material as the louver frame.
	C. Sealants: As specified in Section 07 92 00 - Joint Sealers.

	2.4 FABRICATION
	A. Louver Panel Thickness: 6" deep; face measurements as shown on the Drawings.
	B. Louver Blade Design: Weatherproof, minimum material thickness of 0.081"; integral and lateral rain water stops positioned on the blades.
	C. Louver Frame: Channel shape, mechanically fastened corner joints, minimum material thickness of 0.081".
	D. Head and Sill Flashings: Extruded to the required shapes, single length, in one piece per location.
	E. Screens: Install screen mesh in shaped frames, reinforce corner construction, shop install to the louvers with non-ferrous fasteners.

	2.5 FINISH
	A. Exposed Aluminum Surfaces: Clear anodized or as selected from the manufacturer’s standard finishes.
	B. Maintain same color range within each unit. Do not mix light and dark shades within an assembly.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Section 017000 - Execution Requirements: Verification of existing conditions before starting the work.
	B. Verification of Conditions: Verify that field measurements, surfaces, substrates and conditions are as required, and ready to receive the work.
	C. Report in writing, prevailing conditions that will adversely affect satisfactory execution of the work of this Section. Do not proceed with the work until the unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install louver assemblies in accordance with the manufacturer's published instructions.
	B. Install louvers level, plumb, free of rack and securely attached to the structure.
	C. Install flashings and align louver assemblies to ensure that moisture sheds from the flashings, and to the exterior.
	D. Secure louvers in opening framing with concealed fasteners as required to meet the Performance Requirements.
	E. Install perimeter sealant in accordance with Section 079200 - Joint Sealers.

	3.3 ISOLATION REQUIREMENTS
	A. Dissimilar Metals: Where aluminum surfaces are in contact with, or fastened to dissimilar metals except stainless steel, zinc or zinc coating, the aluminum shall be protected from the dissimilar metal. Where aluminum contacts another metal, paint t...
	B. Cementitious Materials: Paint aluminum where in contact with mortar, concrete, masonry or other cementitious material, with an alkali-resistant coating such as heavy-bodied bituminous paint or epoxy paint.
	C. Wood Contract: Isolate aluminum from cedar, redwood, oak and acid-treated lumber by means of unbroken 6-mil polyethylene construction sheet or a heavy coating of metal-protective paint.
	D. Surfaces in contact with sealants after installation need not be coated with any type of protective material.

	3.4 PROTECTION
	A. Protect the finish from damage during construction by the use of temporary protective coverings approved by the manufacturer.

	3.5 ADJUSTING
	A. Section 017000 - Execution Requirements: Adjusting the installed work.
	B. Remove protective covering at project completion or when directed by the Owner’s representative.
	C. Restore finishes damaged during installation and construction so no evidence of the corrective work remains.
	D. Return items which cannot be refinished in the field to the shop, make the necessary alterations, and refinish the entire unit, or provide a new unit.

	3.6 FIELD QUALITY CONTROL
	A. Section 014000 - Quality Control: Field inspection.
	B. Inspect the installations for correct location, alignment and elevation, plumb, level, true to line, free of rack and secure attachment and anchorage.

	3.7 CLEANING
	A. Section 017000 - Execution Requirements: Cleaning installed work.
	B. Immediately prior to final inspection, remove protective wrappings.
	C. Wipe down all louver blades and frames before final acceptance.



	09 90 00 - Painting and Coating
	PART 1 - GENERAL
	1.1 SECTION INCLUDES
	A. Surface preparation and field application of paints and coatings.

	1.2 REFERENCES
	A. ASTM D16 - Definitions of Terms Relating to Paint, Varnish, Lacquer, and Related Products.
	B. ASTM D2016 - Test Method for Moisture Content of Wood.
	C. NACE (National Association of Corrosion Engineers) - Industrial Maintenance Painting.
	D. NPCA (National Paint and Coatings Association) - Guide to U.S. Government Paint Specifications.
	E. PDCA (Painting and Decorating Contractors of America) - Painting – Architectural Specifications Manual.
	F. SSPC (Steel Structures Painting Council) - Steel Structures Painting Manual.

	1.3 DEFINITIONS
	A. Conform to ASTM D16 for interpretation of terms used in this Section.

	1.4 SUBMITTALS
	A. Product Data:  Provide data on all finishing products.
	B. Samples:  Submit two samples, 6 x 8 inch in size illustrating colors selected.
	C. Manufacturer's Instructions:  Indicate special surface preparation procedures, and substrate conditions requiring special attention.
	D. Colors are to be selected by the Owner.

	1.5 QUALIFICATIONS
	A. Manufacturer:  Company specializing in manufacturing the Products specified in this section with minimum three years documented experience.
	B. Applicator:  Company specializing in performing the work of this section with minimum three years documented experience.

	1.6 REGULATORY REQUIREMENTS
	A. Conform to latest edition UBC for flame and smoke rating requirements for finishes.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials to job site in original, new and unopened packages and containers bearing manufacturer's name and label, and following information.
	1. Name and title of material.
	2. Fed. Spec. number, if applicable.
	3. Manufacturer's stock number and date of manufacture.
	4. Manufacturer's name.
	5. Contents by volume, for major pigment and vehicle constituents.
	6. Thinning instructions.
	7. Application instructions.
	8. Color name and number.

	B. Inspect to verify acceptability.
	C. Store paint materials at maximum of 90 degrees Fahrenheit, in ventilated area, and as required by manufacturer's instructions.
	D. Take precautionary measures to prevent fire hazards and spontaneous combustion.

	1.8 ENVIRONMENTAL REQUIREMENTS
	A. Do not apply exterior coatings during rain or when relative humidity is outside the humidity ranges required by the paint product manufacturer.
	B. Apply solvent-thinned paints only when temperature of surfaces to be painted and surrounding air temperatures are below 95 degrees Fahrenheit (30 degrees Celsius), unless otherwise permitted by paint manufacturer's printed instructions.
	C. Do not apply paint in rain, fog or mist; or when relative humidity exceeds 85%; or to damp or wet surfaces; unless otherwise permitted by paint manufacturer's printed instructions.

	1.9 EXTRA MATERIALS
	A. Provide 5 gallons of each color and surface texture to Owner.
	B. Label each container with color, type, texture, room locations, in addition to the manufacturer's label.


	PART 2 - PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:
	1. Benjamin-Moore.
	2. Fuller O'Brien.
	3. PPG.


	2.2 MATERIALS
	A. Mildew resistant coatings:  Ready mixed, except field catalyzed coatings. Process pigments to a soft paste consistency, capable of being readily and uniformly dispersed to a homogeneous coating; good flow and brushing properties; capable of drying ...
	B. Accessory Materials:  Linseed oil, shellac, turpentine, paint thinners and other materials not specifically indicated but required to achieve the finishes specified, of commercial quality.
	C. Patching Materials:  Latex filler.


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Verify that surfaces are ready to receive work as instructed by the product manufacturer.
	B. Examine surfaces scheduled to be finished prior to commencement of work.  Report any condition that may potentially affect proper application.
	C. Test shop applied primer for compatibility with subsequent cover materials.
	D. Measure moisture content of surfaces using an electronic moisture meter.  Do not apply finishes unless moisture content of surfaces are below the following maximums:
	1. Plaster and Gypsum Wallboard:  12 percent.
	2. Masonry, Concrete, and Concrete Unit Masonry:  12 percent.
	3. Interior Wood:  15 percent, measured in accordance with ASTM D2016.
	4. Exterior Wood:  15 percent, measured in accordance with ASTM D2016.
	5. Concrete Floors:  8 percent.


	3.2 PREPARATION
	A. Remove or mask electrical plates, hardware, light fixture trim, escutcheons, and fittings prior to preparing surfaces or finishing.
	B. Correct defects and clean surfaces which affect work of this section.
	C. Aluminum Surfaces Scheduled for Paint Finish:  Remove surface contamination by steam or high pressure water. Remove oxidation with acid etch and solvent washing.  Apply etching primer immediately following cleaning.
	D. Gypsum Board Surfaces:  Fill minor defects with filler compound.  Spot prime defects after repair.
	E. Galvanized Surfaces:  Remove surface contamination and oils and wash with solvent.  Apply coat of etching primer.
	F. Concrete and Unit Masonry Surfaces Scheduled to Receive Paint Finish:  Remove dirt, loose mortar, scale, salt or alkali powder, and other foreign matter.  Remove oil and grease with a solution of tri-sodium phosphate; rinse well and allow to dry.  ...
	G. Plaster Surfaces:  Fill hairline cracks, small holes, and imperfections with latex patching plaster.  Make smooth and flush with adjacent surfaces.  Wash and neutralize high alkali surfaces.
	H. Uncoated Steel and Iron Surfaces:  Remove grease, mill scale, weld splatter, dirt, and rust. Where heavy coatings of scale are evident, remove by hand, power tool, wire brushing or sandblasting; clean by washing with solvent.  Apply a treatment of ...
	I. Shop Primed Steel Surfaces:  Sand and scrape to remove loose primer and rust.  Feather edges to make touch-up patches inconspicuous.  Clean surfaces with solvent.  Prime bare steel surfaces.
	J. Interior Wood Items Scheduled to Receive Paint Finish:  Wipe off dust and grit prior to priming.  Seal knots, pitch streaks, and sappy sections with sealer.  Fill nail holes and cracks after primer has dried; sand between coats.

	3.3 APPLICATION
	A. Apply products in accordance with manufacturer's instructions.
	B. Do not apply finishes to surfaces that are not dry.
	C. Apply each coat to uniform finish.
	D. Apply each coat of paint slightly darker than preceding coat unless otherwise approved.
	E. Sand lightly between coats to achieve required finish.
	F. Vacuum clean surfaces free of loose particles.  Use tack cloth just prior to applying next coat.
	G. Allow applied coat to dry before next coat is applied.

	3.4 CLEANING
	A. Collect waste material which may constitute a fire hazard, place in closed metal containers and remove daily from site.

	3.5 SCHEDULE
	A. Number of Coats:  The number of coats of finishes specified hereinafter is the minimum which shall be used for the various surfaces.  However, apply materials with an absolutely uniform film thickness with opaque finishes providing such complete hi...
	B. In general, the type of paint specified herein is referred to by general terms, without references to any particular manufacturer.  The paint to be used shall be the best grade of the paint manufacturer conforming to the terminology used herein and...
	C. Exterior Galvanized Metal Surfaces:
	1. No paint for all galvanized surface.

	D. Exterior Iron and Steel:
	1. One Coat:  Red oxide metal primer, TT-P-86.
	2. Two Coats:  Exterior alkyd enamel, TT-P-489.

	E. Exterior & Interior Concrete and Cement Plaster Surfaces:
	1. Two coats exterior acrylic emulsion, TT-P-19x.

	F. Exterior & Interior Concrete Masonry Unit Surfaces:
	1. One Coat:  Cement emulsion fill coat consisting of:
	a. White Portland cement  - 16.5 pounds
	b. Two coats, Exterior Acrylic Emulsion, TT-P-19c.


	G. Exterior Wood:
	1. One Coat:  Zinc-free oil or alkyd base exterior wood primer.
	2. Two Coats:  Exterior lead-free enamel, TT-P-105.




	22 05 13 Common Motor Requirments for Plumbing Equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and installed at equipment manufacturer's factory or shipped...

	1.3 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:
	1. Motor controllers.
	2. Torque, speed, and horsepower requirements of the load.
	3. Ratings and characteristics of supply circuit and required control sequence.
	4. Ambient and environmental conditions of installation location.



	PART 2 -  PRODUCTS
	2.1 GENERAL MOTOR REQUIREMENTS
	A. Comply with requirements in this Section except when stricter requirements are specified in plumbing equipment schedules or Sections.
	B. Comply with NEMA MG 1 unless otherwise indicated.
	C. Comply with IEEE 841 for severe-duty motors.

	2.2 MOTOR CHARACTERISTICS
	A. Duty:  Continuous duty at ambient temperature of 40 deg C and at altitude of 25 feet above sea level.
	B. Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considerin...

	2.3 POLYPHASE MOTORS
	A. Description:  NEMA MG 1, Design B, medium induction motor.
	B. Efficiency:  Energy efficient, as defined in NEMA MG 1.
	C. Service Factor:  1.15.
	D. Multispeed Motors:  Variable torque.
	1. For motors with 2:1 speed ratio, consequent pole, single winding.
	2. For motors with other than 2:1 speed ratio, separate winding for each speed.

	E. Multispeed Motors:  Separate winding for each speed.
	F. Rotor:  Random-wound, squirrel cage.
	G. Bearings:  Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	H. Temperature Rise:  Match insulation rating.
	I. Insulation:  Class F.
	J. Code Letter Designation:
	1. Motors 15 HP and Larger:  NEMA starting Code F or Code G.
	2. Motors Smaller than 15 HP:  Manufacturer's standard starting characteristic.

	K. Enclosure Material:  Cast iron for motor frame sizes 324T and larger; rolled steel for motor frame sizes smaller than 324T.

	2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS
	A. Motors Used with Reduced-Voltage and Multispeed Controllers:  Match wiring connection requirements for controller with required motor leads.  Provide terminals in motor terminal box, suited to control method.
	B. Motors Used with Variable Frequency Controllers:  Ratings, characteristics, and features coordinated with and approved by controller manufacturer.
	1. Windings:  Copper magnet wire with moisture-resistant insulation varnish, designed and tested to resist transient spikes, high frequencies, and short time rise pulses produced by pulse-width modulated inverters.
	2. Energy- and Premium-Efficient Motors:  Class B temperature rise; Class F insulation.
	3. Inverter-Duty Motors:  Class F temperature rise; Class H insulation.
	4. Thermal Protection:  Comply with NEMA MG 1 requirements for thermally protected motors.

	C. Severe-Duty Motors:  Comply with IEEE 841, with 1.15 minimum service factor.

	2.5 SINGLE-PHASE MOTORS
	A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:
	1. Permanent-split capacitor.
	2. Split phase.
	3. Capacitor start, inductor run.
	4. Capacitor start, capacitor run.

	B. Multispeed Motors:  Variable-torque, permanent-split-capacitor type.
	C. Bearings:  Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	D. Motors 1/20 HP and Smaller:  Shaded-pole type.
	E. Thermal Protection:  Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation.  Thermal-protection device shall automatically reset wh...


	PART 3 -  EXECUTION (Not Applicable)
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	22 45 00 Emergency Eyewash
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Eye/face wash equipment.
	2. Hose bibb
	3. Shutoff Valve
	4. Cold Water Piping


	1.3 DEFINITIONS
	A. Plumbed Emergency Plumbing Fixture: Fixture with fixed, potable-water supply.
	B. Tepid: Moderately warm.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated. Include flow rates and capacities, furnished specialties, and accessories.
	B. Shop Drawings:
	1. Include plans, elevations, sections, and mounting details.
	2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.


	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For emergency plumbing fixtures to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. ISEA Standard: Comply with ISEA Z358.1.
	B. NSF Standard: Comply with NSF 61 and NSF 372, for fixture materials that will be in contact with potable water.

	2.2 EYE/FACE WASH EQUIPMENT
	A. Standard, Freestanding, Plumbed Eye/Face Wash Units,:
	1. Capacity: Not less than 3.0 gpm for at least 15 minutes.
	2. Supply Piping: NPS 1/2 chrome-plated brass or stainless steel with flow regulator and stay-open control valve.
	3. Control-Valve Actuator:  Paddle.
	4. Spray-Head Assembly: Two or four receptor-mounted spray heads.
	5. Receptor:  Stainless-steel bowl.
	6. Bowl Cover:  Stainless-steel bowl cover that automatically raises when unit is activated.
	7. Drain Piping:
	a. Size: NPS 1-1/4 minimum.
	b. Finish: Chrome-plated brass.
	c. Fittings: Receptor drain complying with ASME A112.18.2/CSA B125.2.

	8. Mounting: Pedestal.


	2.3 SHUTOFF VALVE
	A. Brass Ball Valves, Two-Piece with Full Port and Stainless-Steel Trim, Threaded or Soldered Ends:
	1. Compliance:  ASME B16.18
	2. Standard: MSS SP-110 or MSS SP-145.
	3. CWP Rating: 600 psig (4140 kPa).
	4. Body Design: Two piece.
	5. Body Material: Forged brass.
	6. Ends: Threaded and soldered.
	7. Seats: PTFE.
	8. Stem: Stainless steel.
	9. Ball: Stainless steel, vented.
	10. Port: Full.
	11. NSF Compliance: NSF 61 and NSF 372 for valve materials for potable-water service.


	2.4 HOSE BIBB
	A. Hose Bibbs:
	1. Standard: ASME A112.18.1 for sediment faucets.
	2. Body Material: Bronze.
	3. Seat: Bronze, replaceable.
	4. Supply Connections: NPS 1/2 or NPS 3/4 (DN 15 or DN 20) threaded or solder-joint inlet.
	5. Outlet Connection: Garden-hose thread complying with ASME B1.20.7.
	6. Pressure Rating: 125 psig (860 kPa).
	7. Vacuum Breaker: Integral or field-installation, nonremovable, drainable, hose-connection vacuum breaker complying with ASSE 1011.
	8. Finish for Equipment Rooms: Rough bronze, or chrome or nickel plated.
	9. Finish for Service Areas:  Rough bronze.
	10. Operation for Service Areas:  Operating key.
	11. Include operating key with each operating-key hose bibb.


	2.5 PIPING
	A. Potable-water piping and components shall comply with NSF 14, NSF 61, and NSF 372. Include marking "NSF-pw" on piping.
	B. Underground pipes shall be Type "K" seamless rigid copper tubing conforming to ASTM B88 with wrought copper solder type fittings conforming to ANSI B16.22 or ANSI B16.18.  Joints shall be brazed with AWS A5.8M/A5.8, BCuP Series, copper-phosphorus a...
	C. Above ground piping shall be Type "L" seamless rigid copper tubing conforming to ASTM B88 with wrought copper or cast copper alloy solder type fittings conforming to ANSI B16.22 or ANSI B16.18.  Solder shall be ASTM B 32, lead-free alloys.
	D. Solder and brazing flux shall meet ASTM B813 Standard, "Specifications for Liquid and Paste Fluxes for Soldering Applications of Copper and Copper Alloy Tube."


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for water piping systems to verify actual locations of piping connections before plumbed emergency plumbing fixture installation.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION OF EMERGENCY PLUMBING FIXTURE INSTALLATION
	A. Assemble emergency plumbing fixture piping, fittings, control valves, and other components.
	B. Install fixtures level and plumb.
	C. Fasten fixtures to substrate.
	D. Install shutoff valves in water-supply piping to fixtures, to facilitate maintenance of the equipment. Use ball or if specific type valve is not indicated. Install valves chained or locked in open position if permitted. Install valves in locations ...
	E. Install dielectric fitting in supply piping to emergency equipment if piping and equipment connections are made of different metals.

	3.3 CONNECTIONS
	A. Connect cold-water-supply piping to plumbed emergency plumbing fixtures not having water-tempering equipment.
	B. Where installing piping adjacent to emergency plumbing fixtures, allow space for service and maintenance of fixtures.
	C. Install underground copper tube in PE encasement according to ASTM A 674 or AWWA C105/A21.5.

	3.4 IDENTIFICATION
	A. Install equipment nameplates or equipment markers on emergency plumbing fixtures and equipment and equipment signs on water-tempering equipment.

	3.5 FIELD QUALITY CONTROL
	A. Mechanical-Component Testing: After plumbing connections have been made, test for compliance with requirements. Verify ability to achieve indicated capacities.
	B. Tests and Inspections:
	1. Perform each visual and mechanical inspection.
	2. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.
	3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	4. Test each pressure vacuum breaker according to authorities having jurisdiction and the device's reference standard.

	C. Emergency plumbing fixtures will be considered defective if they do not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.6 ADJUSTING
	A. Adjust or replace fixture flow regulators for proper flow.
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	26 05 19 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
	PART 1 -  GENERAL
	1.1   RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2   SUMMARY
	A.   Section Includes:
	1. Building wires and cables rated 600 V and less.
	2. Connectors, splices, and terminations rated 600 V and less.


	1.3   ACTION SUBMITTALS
	A.  Product Data: For each type of product.

	1.4  INFORMATIONAL SUBMITTALS
	A.  Qualification Data: For testing agency.
	B.  Field quality-control reports.

	1.5 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Member company of NETA or an NRTL.
	1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.



	PART 2 -  PRODUCTS
	2.1 CONDUCTORS AND CABLES
	A. Copper Conductors: Comply with NEMA WC 70/ICEA S-95-658.
	B. Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for Type THHN/THWN-2.

	2.2 CONNECTORS AND SPLICES
	A.   Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated.

	2.3 SYSTEM DESCRIPTION
	A.   Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with NFPA 70.


	PART 3 -  EXECUTION
	3.1 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders:  Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	B. Branch Circuits: Copper. Solid for No. 10 No. 12 AWG and smaller; stranded for No. 8 AWG and larger.

	3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Type THHN/THWN-2, single conductors in raceway for all applications.

	3.3 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.
	B. Complete raceway installation between conductor and cable termination points according to Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and cables.
	C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.
	E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow surface contours where possible.
	F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."

	3.4 CONNECTIONS
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values. If manufacturer's torque values are not indicated, use those specified in UL 486A-486B.
	B. Make splices, terminations, and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than unspliced conductors.
	C. Wiring at Outlets: Install conductor at each outlet, with at least 35T12 inches45T35T45T of slack.

	3.5 IDENTIFICATION
	A. Identify and color-code conductors and cables according to Section 260553 "Identification for Electrical Systems."
	B. Identify each spare conductor at each end with identity number and location of other end of conductor, and identify as spare conductor.

	3.6 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies

	3.7 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	C. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. After installing conductors and cables and before electrical circuitry has been energized, test service entrance and feeder conductors and conductors feeding critical equipment and services for compliance with requirements.
	2. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification. Certify compliance with test parameters.

	D. Test and Inspection Reports: Prepare a written report to record the following:
	1. Procedures used.
	2. Results that comply with requirements.
	3. Results that do not comply with requirements and corrective action taken to achieve compliance with requirements.

	E. Cables will be considered defective if they do not pass tests and inspections.



	26 05 26 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes grounding and bonding systems and equipment.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.

	1.4 INFORMATIONAL SUBMITTALS
	A. As-Built Data: Plans showing dimensioned as-built locations of grounding features specified in "Field Quality Control" Article, including the following:
	1. Ground rods.
	2. Grounding arrangements and connections for separately derived systems.

	B. Qualification Data: For testing agency and testing agency's field supervisor.
	C. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For grounding to include in emergency, operation, and maintenance manuals.
	1. In addition to items specified in Section 01 70 00 "Execution and Closeout Requirements," include the following:
	a. Instructions for periodic testing and inspection of grounding features at grounding connections for separately derived systems based on NETA MTS and NFPA 70B.
	1) Tests shall determine if ground-resistance or impedance values remain within specified maximums, and instructions shall recommend corrective action if values do not.
	2) Include recommended testing intervals.




	1.6 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with UL 467 for grounding and bonding materials and equipment.


	PART 2 -  PRODUCTS
	2.1 SYSTEM DESCRIPTION
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with UL 467 for grounding and bonding materials and equipment.

	2.2 CONDUCTORS
	A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Bare Copper Conductors:
	1. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.
	2. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8 inches wide and 1/16 inch thick.


	2.3 CONNECTORS
	A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in which used and for specific types, sizes, and combinations of conductors and other items connected.
	B. Bolted Connectors for Conductors and Pipes: Copper or copper alloy.
	C. Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.
	D. Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless compression exothermic-type wire terminals, and long-barrel, two-bolt connection to ground bus bar.

	2.4 GROUNDING ELECTRODES
	A. Ground Rods:  Copper-clad steel; 34T3/4 inch by 10 feet44T34T44T.


	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for No. 6 AWG and larger unless otherwise indicated.
	B. Conductor Terminations and Connections:
	1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
	2. Underground Connections: Welded connectors except at test wells and as otherwise indicated.
	3. Connections to Ground Rods at Test Wells: Bolted connectors.
	4. Connections to Structural Steel: Welded connectors.


	3.2 GROUNDING AT THE SERVICE
	A. Equipment grounding conductors and grounding electrode conductors shall be connected to the ground bus. Install a main bonding jumper between the neutral and ground buses.

	3.3 GROUNDING SEPARATELY DERIVED SYSTEMS
	A. Generator: Install grounding electrode(s) at the generator location. The electrode shall be connected to the equipment grounding conductor and to the frame of the generator.

	3.4 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with all feeders and branch circuits.
	B. Install insulated equipment grounding conductors with the following items, in addition to those required by NFPA 70:
	1. Feeders and branch circuits.
	2. Lighting circuits.
	3. Receptacle circuits.
	4. Single-phase motor.
	5. Three-phase motor .


	3.5 INSTALLATION
	A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise indicated or required by Code. Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	B. Ground Rods: Drive rods until tops are 2 inches below finished floor or final grade unless otherwise indicated.
	1. Interconnect ground rods with grounding electrode conductor below grade and as otherwise indicated. Make connections without exposing steel or damaging coating if any.

	C. Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance except where routed through short lengths of conduit.
	1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate any adjacent parts.
	2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install bonding so vibration is not transmitted to rigidly mounted equipment.
	3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection is required, use a bolted clamp.

	D. Grounding and Bonding for Piping:
	1. Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit, from building's main service equipment, or grounding bus, to main metal water service entrances to building. Connect grounding conductors to main metal water servi...
	2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water meters. Connect to pipe with a bolted connector.


	3.6 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Tests and Inspections:
	1. After installing grounding system but before permanent electrical circuits have been energized, test for compliance with requirements.
	2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, electrical connections with a calibrated torque wrench according to manufacturer's written instructions.
	3. Test completed grounding system at each location where a maximum ground-resistance level is specified, at service disconnect enclosure grounding terminal, and at individual ground rods. Make tests at ground rods before any conductors are connected.
	a. Measure ground resistance no fewer than two full days after last trace of precipitation and without soil being moistened by any means other than natural drainage or seepage and without chemical treatment or other artificial means of reducing natura...
	b. Perform tests by fall-of-potential method according to IEEE 81.

	4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod assembly, and other grounding electrodes. Identify each by letter in alphabetical order, and key to the record of tests and observations. Include the number of rods dri...

	C. Grounding system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. Report measured ground resistances that exceed the following values:
	1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less:  10 ohms.

	F. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify the Contraction Manager promptly and include recommendations to reduce ground resistance.



	26 05 29 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Hangers and supports for electrical equipment and systems.
	2. Construction requirements for concrete bases.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for the following:
	a. Hangers.
	b. Steel slotted support systems.
	c. Nonmetallic support systems.
	d. Trapeze hangers.
	e. Clamps.
	f. Turnbuckles.
	g. Sockets.
	h. Eye nuts.
	i. Saddles.
	j. Brackets.

	2. Include rated capacities and furnished specialties and accessories.

	B. Shop Drawings: For fabrication and installation details for electrical hangers and support systems.
	1. Trapeze hangers. Include product data for components.
	2. Steel slotted-channel systems.
	3. Nonmetallic slotted-channel systems.
	4. Equipment supports.
	5. Vibration Isolation Base Details: Detail fabrication, including anchorages and attachments to structure and to supported equipment. Include adjustable motor bases, rails, and frames for equipment mounting.

	C. Delegated-Design Submittal: For hangers and supports for electrical systems.
	1. Include design calculations and details of trapeze hangers.
	2. Include design calculations for seismic restraints.


	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Suspended ceiling components.
	2. Structural members to which hangers and supports will be attached.



	PART 2 -  PRODUCTS
	2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems: Comply with MFMA-4 factory-fabricated components for field assembly.
	1. Material:  Stainless Steel, Type 316.
	2. Channel Width:  1-5/8 inches 1-1/4 inches 13/16 inches Insert size.
	3. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating applied according to MFMA-4.
	4. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-4.
	5. Protect finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	6. Channel Dimensions: Selected for applicable load criteria.

	B. Aluminum Slotted Support Systems: Comply with MFMA-4 factory-fabricated components for field assembly.
	1. Channel Width:  1-5/8 inches 1-1/4 inches 13/16 inches Insert size.
	2. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating applied according to MFMA-4.
	3. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-4.
	4. Protect finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	5. Channel Dimensions: Selected for applicable load criteria.

	C. Conduit and Cable Support Devices:  Steel, Steel and malleable-iron, Stainless-steel Glass-fiber-resin hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	D. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded body and insulating wedging plug or plugs for nonarmored electrical conductors or cables in riser conduits. Plugs shall have number, size, and shape of c...
	E. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M steel plates, shapes, and bars; black and galvanized.
	F. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their supports to building surfaces include the following:
	1. Verify suitability of fasteners in "Powder-Actuated Fasteners" Subparagraph below for use in lightweight concrete or concrete slabs less than 4 inches (100 mm) thick.
	2. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened Portland cement concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.
	3. Mechanical-Expansion Anchors: Insert-wedge-type, stainless steel, for use in hardened Portland cement concrete, with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.
	4. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar to MSS Type 18 units and comply with MFMA-4 or MSS SP-58.
	5. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable for attached structural element.
	6. Through Bolts: Structural type, hex head, and high strength. Comply with ASTM A 325.
	7. Toggle Bolts:  Stainless-steel springhead type.
	8. Hanger Rods: Threaded steel.


	2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
	A. Description: Welded or bolted structural-steel shapes, shop or field fabricated to fit dimensions of supported equipment.
	B. Materials: Comply with requirements in Section 055000 "Metal Fabrications" for steel shapes and plates.


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and systems unless requirements in this Section are stricter.
	B. Comply with requirements for raceways and boxes specified in Section 260533 "Raceways and Boxes for Electrical Systems."
	C. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for RMCs as required by NFPA 70. Minimum rod size shall be 35T1/4 inch45T35T45T in diameter.
	D. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted or other support system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.
	1. Secure raceways and cables to these supports with two-bolt conduit clamps.

	E. Spring-steel clamps designed for supporting single conduits without bolts may be used for 35T1-1/2-inch45T35T45T and smaller raceways serving branch circuits and communication systems above suspended ceilings and for fastening raceways to trapeze s...

	3.2 SUPPORT INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this article.
	B. Raceway Support Methods: In addition to methods described in NECA 1, EMTs and RMCs may be supported by openings through structure members, according to NFPA 70.
	C. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits. Minimum static design load used for strength determination shall ...
	D. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:
	1. To Wood: Fasten with lag screws or through bolts.
	2. To New Concrete: Bolt to concrete inserts.
	3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid masonry units.
	4. To Existing Concrete: Expansion anchor fasteners.
	5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock washers and nuts may be used in existing standard-weight concrete 35T4 inches45T35T45T thick or greater. Do not use for anchorage to lightweight-aggregate concre...
	6. To Steel:  Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers and nuts Beam clamps (MSS SP-58, Type 19, 21, 23, 25, or 27), complying with MSS SP-69 Spring-tension clamps.
	7. To Light Steel: Sheet metal screws.
	8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets, panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers, and other devices on slotted-channel racks attached to substrate by mean...

	E. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for reinforcing bars.

	3.3 INSTALLATION OF FABRICATED METAL SUPPORTS
	A. Comply with installation requirements in Section 055000 "Metal Fabrications" for site-fabricated metal supports.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	C. Field Welding: Comply with AWS D1.1/D1.1M.

	3.4 CONCRETE BASES
	A. Construct concrete bases of dimensions indicated but not less than 35T4 inches45T35T45T larger in both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from edge of the base.
	B. Use 3000-psi, 28-day compressive-strength concrete. Concrete materials, reinforcement, and placement requirements are specified in Section 033000 "Cast-in-Place Concrete." Section 033053 "Miscellaneous Cast-in-Place Concrete."
	C. Anchor equipment to concrete base as follows:
	1. Place and secure anchorage devices. Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	2. Install anchor bolts to elevations required for proper attachment to supported equipment.
	3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.


	3.5 PAINTING
	A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after erecting hangers and supports. Use same materials as used for shop painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
	1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

	B. Touchup: Comply with requirements in Section 099113 "Exterior Painting" Section 099123 "Interior Painting" and Section 099600 "High-Performance Coatings" for cleaning and touchup painting of field welds, bolted connections, and abraded areas of sho...
	C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.



	26 05 33 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal conduits, tubing, and fittings.
	2. Nonmetal conduits, tubing, and fittings.
	3. Boxes.


	1.3 DEFINITIONS
	A. ARC: Aluminum rigid conduit.

	1.4 ACTION SUBMITTALS
	A. Product Data: For fittings.


	PART 2 -  PRODUCTS
	2.1 METAL CONDUITS, TUBING, AND FITTINGS
	A. Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. ARC: Comply with ANSI C80.5 and UL 6A.
	C. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.
	D. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.
	1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886 and NFPA 70.
	2. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated for environmental conditions where installed, and including flexible external bonding jumper.

	E. Joint Compound for ARC: Approved, as defined in NFPA 70, by authorities having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect threaded conduit joints from corrosion and to enhance their conductivity.

	2.2 NONMETALLIC CONDUITS, TUBING, AND FITTINGS
	A. Listing and Labeling: Nonmetallic conduits, tubing, and fittings shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. RNC:  Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise indicated.
	C. Fittings for RNC: Comply with NEMA TC 3; match to conduit or tubing type and material.
	D. Solvent cements and adhesive as recommended by conduit manufacturer.

	2.3 BOXES
	A. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets installed in wet locations shall be listed for use in wet locations.
	B. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.
	C. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy aluminum, Type FD, with gasketed cover.
	D. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 lb. Outlet boxes designed for attachment of luminaires weighing more than 50 lb shall be listed and marked for the maximum allowable weight.
	E. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.
	F. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast aluminum galvanized, cast iron with gasketed cover.
	G. Boxes for Hazardous (Classified) Locations Comply with UL and NFPA 70.
	H. Device Box Dimensions:  4 inches square by 2-1/8 inches deep.
	I. Gangable boxes are prohibited.


	PART 3 -  EXECUTION
	3.1 RACEWAY APPLICATION
	A. Outdoors: Apply raceway products as specified below unless otherwise indicated:
	1. Exposed Conduit:  ARC.
	2. Underground Conduit: RNC, Type EPC-40-PVC.
	3. Connection to Vibrating Equipment (Including Motor-Driven Equipment):  LFMC.
	4. Boxes and Enclosures, Aboveground: NEMA 250, Type 4X 316 SST.

	B. Indoors: Apply raceway products as specified below unless otherwise indicated:
	1. Connection to Vibrating Equipment (Including Motor-Driven Equipment): LFMC.
	2. Damp or Wet Locations:  ARC.
	3. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4X 316 stainless steel in damp or wet locations.

	C. Minimum Raceway Size:  3/4-inch trade size.
	D. Raceway Fittings: Compatible with raceways and suitable for use and location.
	1. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with NEMA FB 2.20.

	E. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.

	3.2 INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except where requirements on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits. Comply with NFPA 70 limitations for types of raceways allowed in specif...
	B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes. Install horizontal raceway runs above water and steam piping.
	C. Complete raceway installation before starting conductor installation.
	D. Arrange stub-ups so curved portions of bends are not visible above finished slab.
	E. Install no more than the equivalent of three 90-degree bends in any conduit run except for control wiring conduits, for which fewer bends are allowed. Support within 12 inches of changes in direction.
	F. Support conduit within 12 inches of enclosures to which attached.
	G. Raceways Embedded in Slabs:
	1. Run conduit larger than 1-inch trade size, parallel or at right angles to main reinforcement. Where at right angles to reinforcement, place conduit close to slab support. Secure raceways to reinforcement at maximum 10-foot intervals.
	2. Arrange raceways to cross building expansion joints at right angles with expansion fittings.
	3. Arrange raceways to keep a minimum of 2 inches of concrete cover in all directions.
	4. Do not embed threadless fittings in concrete unless specifically approved by Contracting Officer for each specific location.

	H. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply listed compound to threads of raceway and fittings before making up joints. Follow compound manufacturer's written instructions.
	I. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings to protect conductors including conductors smaller than No. 4 AWG.
	J. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal bushings on 1-1/2-inch trade size and larger conduits te...
	K. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install locknuts hand tight plus 1/4 turn more.
	L. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.
	M. Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, use roll cutter or a guide to make cut straight and perpendicular to the length.
	N. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not less than 200-lb tensile strength. Leave at least 12 inches of slack at each end of pull wire. Cap underground raceways designated as spare above grade al...
	O. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with listed sealing compound. For concealed raceways, install each fitting in a flush steel box with a blank cover plate having a finish similar to that of ...
	P. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or boxes are between the seal and the following changes of environments. Seal the interior of all raceways at the following points:
	1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated spaces.
	2. Where an underground service raceway enters a building or structure.
	3. Where otherwise required by NFPA 70.

	Q. Comply with manufacturer's written instructions for solvent welding RNC and fittings.
	R. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches of flexible conduit for recessed and semirecessed luminaires, equipment subject to vibration, noise transmission, or movement; and for transformers and motors.
	1. Use LFMC in damp or wet locations.

	S. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not individually indicated, give priority to ADA requirements. Install boxes with height measured to top of box unless otherwise indicated.
	T. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block, and install box flush with surface of wall. Prepare block surfaces to provide a flat surface for a raintight connection between box and cover plate or supp...
	U. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same vertical channel.
	V. Locate boxes so that cover or plate will not span different building finishes.
	W. Support boxes of three gangs or more from more than one side by spanning two framing members or mounting on brackets specifically designed for the purpose.
	X. Fasten junction and pull boxes to or support from building structure. Do not support boxes by conduits.

	3.3 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies.

	3.4 PROTECTION
	A. Protect coatings and finishes from damage and deterioration.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.




	26 05 43 - UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Concrete-encased conduit, ducts, and duct accessories.


	1.3 DEFINITIONS
	A. Trafficways: Locations where vehicular or pedestrian traffic is a normal course of events.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include duct-bank materials, including separators and miscellaneous components.
	2. Include ducts and conduits and their accessories, including elbows, end bells, bends, fittings, and solvent cement.
	3. Include warning tape.


	1.5 INFORMATIONAL SUBMITTALS
	A. Duct-Bank Coordination Drawings: Show duct profiles and coordination with other utilities and underground structures.
	1. Include plans and sections, drawn to scale, and show bends and locations of expansion fittings.
	2. Drawings shall be signed and sealed by a qualified professional engineer.


	1.6 MAINTENANCE MATERIALS SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

	1.7 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated.

	1.8 FIELD CONDITIONS
	A. Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities occupied by Owner or others unless permitted under the following conditions, and then only after arranging to provide temporary electrical service accord...
	1. Notify Construction Manager no fewer than two days in advance of proposed interruption of electrical service.
	2. Do not proceed with interruption of electrical service without Construction Manager's written permission.



	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR DUCTS AND RACEWAYS
	A. Comply with ANSI C2.

	2.2 CONDUIT
	A. Rigid Steel Conduit: Galvanized. Comply with ANSI C80.1.
	B. RNC: NEMA TC 2, Type EPC-40-PVC, UL 651, with matching fittings by same manufacturer as the conduit, complying with NEMA TC 3 and UL 514B.

	2.3 NONMETALLIC DUCTS AND DUCT ACCESSORIES
	A. Underground Plastic Utilities Duct: NEMA TC 2, UL 651, ASTM F 512, Type EPC-40, with matching fittings complying with NEMA TC 3 by same manufacturer as the duct.
	B. Solvents and Adhesives: As recommended by conduit manufacturer.
	C. Duct Accessories:
	1. Duct Separators: Factory-fabricated rigid PVC interlocking spacers, sized for type and size of ducts with which used, and selected to provide minimum duct spacing indicated while supporting ducts during concreting or backfilling.
	2. Warning Tape: Underground-line warning tape specified in Section 26 05 53 "Identification for Electrical Systems."


	2.4 SOURCE QUALITY CONTROL
	A. Test and inspect precast concrete utility structures according to ASTM C 1037.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Coordinate layout and installation of ducts, with final arrangement of other utilities, site grading, and surface features as determined in the field. Notify Contracting Officer if there is a conflict between areas of excavation and existing struct...
	B. Coordinate elevations of ducts with final locations and profiles of ducts and duct banks, as determined by coordination with other utilities, underground obstructions, and surface features. Revise locations and elevations as required to suit field ...
	C. Clear and grub vegetation to be removed and protect vegetation to remain according to Section 31 10 00 "Site Clearing." Remove and stockpile topsoil for reapplication according to Section 31 10 00 "Site Clearing."

	3.2 UNDERGROUND DUCT APPLICATION
	A. Ducts for Electrical: RNC, NEMA Type EPC-40-PVC, in concrete-encased duct bank unless otherwise indicated.

	3.3 EARTHWORK
	A. Excavation and Backfill: Comply with Section 31 23 16 "Excavation," and Section 31 23 23 “Fill,” but do not use heavy-duty, hydraulic-operated, compaction equipment.
	B. Restore surface features at areas disturbed by excavation and re-establish original grades unless otherwise indicated. Replace removed sod immediately after backfilling is completed.
	C. Restore areas disturbed by trenching, storing of dirt, cable laying, and other work.
	D. Cut and patch existing pavement in the path of underground ducts and utility structures according to the "Cutting and Patching" Article in Section 01 70 00 "Execution and Closeout Requirements."

	3.4 DUCT INSTALLATION
	A. Install ducts according to NEMA TCB 2.
	B. Slope: Pitch ducts slope  down toward  handhole and away from buildings and equipment.
	C. Curves and Bends: Use 5-degree angle couplings for small changes in direction. Use manufactured long sweep bends with a minimum radius of 35T48 inches45T35T45T 35T12.5 feet45T35T45T 35T25 feet45T35T45T, both horizontally and vertically, at other lo...
	D. Joints: Use solvent-cemented joints in ducts and fittings and make watertight according to manufacturer's written instructions. Stagger couplings so those of adjacent ducts do not lie in same plane.
	E. Building Wall Penetrations: Make a transition from underground duct to rigid steel conduit at least 35T10 feet45T35T45T outside the building wall, without reducing duct line slope away from the building, and without forming a trap in the line. Use ...
	F. Sealing: Provide temporary closure at terminations of ducts that have cables pulled. Seal spare ducts at terminations. Use sealing compound and plugs to withstand at least 15-psig hydrostatic pressure.
	G. Pulling Cord: Install 100-lbf- test nylon cord in empty ducts.
	H. Concrete-Encased Ducts: Support ducts on duct separators.
	1. Excavate trench bottom to provide firm and uniform support for duct bank. Prepare trench bottoms as specified in Section 31 23 17 "Trenching" for pipes less than 6 inches in nominal diameter.
	2. Width: Excavate trench 35T3 inches45T35T45T wider than duct bank on each side.
	3. Depth: Install top of duct bank at least 35T24 inches45T35T45T below finished grade in areas not subject to deliberate traffic, and at least 35T30 inches45T35T45T below finished grade in deliberate traffic paths for vehicles unless otherwise indica...
	4. Support ducts on duct separators coordinated with duct size, duct spacing, and outdoor temperature.
	5. Separator Installation: Space separators close enough to prevent sagging and deforming of ducts, with not less than five spacers per 35T20 feet45T35T45T of duct. Secure separators to earth and to ducts to prevent floating during concreting. Stagger...
	6. Minimum Space between Ducts: 35T3 inches45T35T45T between ducts and exterior envelope wall, and 35T3 inches45T35T45T between power and signal ducts.
	7. Elbows: Use manufactured duct elbows for stub-ups at poles and equipment, at building entrances through floor, and at changes of direction in duct run unless otherwise indicated. Extend concrete encasement throughout length of elbow.
	8. Elbows: Use manufactured rigid steel conduit elbows for stub-ups at poles and equipment, at building entrances through floor, and at changes of direction in duct run.
	a. Couple steel conduits to ducts with adapters designed for this purpose, and encase coupling with 3 inches of concrete.
	b. Stub-Ups to Equipment: For equipment mounted on outdoor concrete bases, extend steel conduit horizontally a minimum of 60 inches from edge of base. Install insulated grounding bushings on terminations at equipment.

	9. Reinforcement: Reinforce concrete-encased duct banks where they cross disturbed earth and where indicated. Arrange reinforcing rods and ties without forming conductive or magnetic loops around ducts or duct groups.
	10. Forms: Use walls of trench to form side walls of duct bank where soil is self-supporting and concrete envelope can be poured without soil inclusions; otherwise, use forms.
	11. Concrete Cover: Install a minimum of 35T3 inches45T35T45T of concrete cover at top and bottom, and a minimum of 35T3 inches45T35T45T on each side of duct bank.
	12. Concreting Sequence: Pour each run of envelope between manholes or other terminations in one continuous operation.
	a. Start at one end and finish at the other, allowing for expansion and contraction of ducts as their temperature changes during and after the pour. Use expansion fittings installed according to manufacturer's written recommendations or use other spec...
	b. If more than one pour is necessary, terminate each pour in a vertical plane and install 3/4-inch reinforcing-rod dowels extending a minimum of 18 inches into concrete on both sides of joint near corners of envelope.

	13. Pouring Concrete: Comply with requirements in "Concrete Placement" Article in Section 03 30 00 "Cast-in-Place Concrete." Place concrete carefully during pours to prevent voids under and between conduits and at exterior surface of envelope. Do not ...

	I. Warning Tape: Bury warning tape approximately 12 inches above all concrete-encased ducts and duct banks. Align tape parallel to and within 3 inches of centerline of duct bank. Provide an additional warning tape for each 12-inch increment of duct-ba...

	3.5 GROUNDING
	A. Ground underground ducts and utility structures according to Section 26 05 26 "Grounding and Bonding for Electrical Systems."

	3.6 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections and prepare test reports:
	1. Demonstrate capability and compliance with requirements on completion of installation of underground duct.
	3.7         CLEANING

	B. Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of ducts. Follow with rubber duct swab for final cleaning and to assist in spreading lubricant throughout ducts.



	26 05 53 - IDENTIFICATION FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Identification for raceways.
	2. Identification of power and control cables.
	3. Identification for conductors.
	4. Underground-line warning tape.
	5. Warning labels and signs.
	6. Instruction signs.
	7. Equipment identification labels, including arc-flash warning labels.
	8. Miscellaneous identification products.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for electrical identification products.

	B. Identification Schedule: For each piece of electrical equipment and electrical system components to be an index of nomenclature for electrical equipment and system components used in identification signs and labels. Use same designations indicated ...


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Comply with ASME A13.1 and IEEE C2.
	B. Comply with NFPA 70.
	C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
	D. Comply with ANSI Z535.4 for safety signs and labels.
	E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by label printers, shall comply with UL 969.
	F. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes.

	2.2 COLOR AND LEGEND REQUIREMENTS
	A. Raceways and Cables Carrying Circuits at 600 V or Less:
	1. Black letters on an orange field Insert color scheme.
	2. Legend: Indicate voltage and system or service type.

	B. Warning labels and signs shall include, but are not limited to, the following legends:
	1. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES."
	2. Insert names and wording of warning signs or labels (e.g., arc flash, multiple services and voltages, and others.


	2.3 LABELS
	A. Vinyl Labels for Raceways Carrying Circuits at 600 V or Less: Preprinted, flexible labels laminated with a clear, weather- and chemical-resistant coating and matching wraparound clear adhesive tape for securing label ends.
	B. Snap-Around Labels for Raceways and Cables Carrying Circuits at 600 V or Less: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeves, with diameters sized to suit diameters of raceways they identify, and that stay in place by grippi...
	C. Self-Adhesive Labels:
	1. Preprinted, 3-mil- thick, polyester flexible label with acrylic pressure-sensitive adhesive.
	a. Self-Lamination: Clear; UV-, weather- and chemical-resistant; self-laminating, protective shield over the legend. Labels sized to fit the cable raceway diameter, such that the clear shield overlaps the entire printed legend.

	2. Polyester, thermal, transfer-printed, 3-mil- thick, multicolor, weather- and UV-resistant, pressure-sensitive adhesive labels, configured for display on front cover, door, or other access to equipment unless otherwise indicated.
	a. Nominal Size: 3.5-by-5-inch.

	3. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag manufacturer.
	4. Marker for Tags: Machine-printed, permanent, waterproof, black ink recommended by printer manufacturer.


	2.4 TAPES AND STENCILS:
	A. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification legend machine printed by thermal transfer or equivalent process.
	B. Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; not less than 3 mils thick by 1 to 2 inches wide; compounded for outdoor use.
	C. Tape and Stencil for Raceways Carrying Circuits 600 V or Less: 4-inch- wide black stripes on 10-inch centers placed diagonally over orange background that extends full length of raceway or duct and is 12 inches wide. Stop stripes at legends.
	D. Floor Marking Tape: 2-inch- wide, 5-mil pressure-sensitive vinyl tape, with black and white yellow and black stripes and clear vinyl overlay.
	E. Underground-Line Warning Tape
	1. Tape:
	a. Recommended by manufacturer for the method of installation and suitable to identify and locate underground electrical and communications utility lines.
	b. Printing on tape shall be permanent and shall not be damaged by burial operations.
	c. Tape material and ink shall be chemically inert and not subject to degradation when exposed to acids, alkalis, and other destructive substances commonly found in soils.

	2. Color and Printing:
	a. Comply with ANSI Z535.1, ANSI Z535.2, ANSI Z535.3, ANSI Z535.4, and ANSI Z535.5.

	3. Tag:  Type ID:
	a. Detectable three-layer laminate, consisting of a printed pigmented polyolefin film, a solid aluminum-foil core, and a clear protective film that allows inspection of the continuity of the conductive core; bright colored, continuous-printed on one s...
	b. Width: 3 inches.
	c. Overall Thickness: 5 mils.
	d. Foil Core Thickness: 0.35 mil.
	e. Weight: 28 lb/1000 sq. ft..
	f. Tensile according to ASTM D 882: 70 lbf and 4600 psi.


	F. Stenciled Legend: In nonfading, waterproof, black ink or paint. Minimum letter height shall be 1 inch.

	2.5 TAGS
	A. Metal Tags: Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched for use with self-locking cable tie fastener.
	B. Nonmetallic Preprinted Tags: Polyethylene tags, 0.015 inch 0.023 inch thick, color-coded for phase and voltage level, with factory printed permanent designations; punched for use with self-locking cable tie fastener.

	2.6 SIGNS
	A. Baked-Enamel Signs:
	1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size required for application.
	2. 1/4-inch grommets in corners for mounting.
	3. Nominal Size: 7 by 10 inches.


	2.7 CABLE TIES
	A. UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior sunlight, self-extinguishing, one piece, self-locking, Type 6/6 nylon.
	1. Minimum Width: 3/16 inch.
	2. Tensile Strength at 73 deg F according to ASTM D 638: 12,000 psi.
	3. Temperature Range: Minus 40 to plus 185 deg F.
	4. Color: Black.


	2.8 MISCELLANEOUS IDENTIFICATION PRODUCTS
	A. Paint: Comply with requirements in painting Sections for paint materials and application requirements. Retain paint system applicable for surface material and location (exterior or interior).
	B. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine screws with nuts and flat and lock washers.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Self-Adhesive Identification Products: Before applying electrical identification products, clean substrates of substances that could impair bond, using materials and methods recommended by manufacturer of identification product.

	3.2 INSTALLATION
	A. Verify and coordinate identification names, abbreviations, colors, and other features with requirements in other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's wiring diagrams, and operation and maintenance ...
	B. Install identifying devices before installing acoustical ceilings and similar concealment.
	C. Verify identity of each item before installing identification products.
	D. Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment. Install access doors or panels to provide view of identifying devices.
	E. Apply identification devices to surfaces that require finish after completing finish work.
	F. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners appropriate to the location and substrate.
	G. Attach plastic raceway and cable labels that are not self-adhesive type with clear vinyl tape, with adhesive appropriate to the location and substrate.
	H. Cable Ties: For attaching tags. Use general-purpose type, except as listed below:
	1. Outdoors: UV-stabilized nylon.
	2. In Spaces Handling Environmental Air: Plenum rated.

	I. Painted Identification: Comply with requirements in painting Sections for surface preparation and paint application.
	J. Aluminum Wraparound Marker Labels and Metal Tags: Secure tight to surface of conductor or cable at a location with high visibility and accessibility.
	K. System Identification Color-Coding Bands for Raceways and Cables: Each color-coding band shall completely encircle cable or conduit. Place adjacent bands of two-color markings in contact, side by side. Locate bands at changes in direction, at penet...
	L. During backfilling of trenches, install continuous underground-line warning tape directly above cable or raceway at 6 to 8 inches below finished grade. Use multiple tapes where width of multiple lines installed in a common trench or concrete envelo...

	3.3 IDENTIFICATION SCHEDULE
	A. Accessible Raceways, 600 V or Less, for Service, Feeder, and Branch Circuits, More Than A and 120 V to Ground: Identify with self-adhesive vinyl tape applied in bands. Install labels at 10-foot maximum intervals.
	B. Accessible Raceways and Cables within Buildings: Identify the covers of each junction and pull box of the following systems with self-adhesive vinyl labels containing the wiring system legend and system voltage. System legends shall be as follows:
	1. "POWER."

	C. Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull and junction boxes, manholes, and handholes, use color-coding conductor tape to identify the phase.
	1. Color-Coding for Phase- and Voltage-Level Identification, 600 V or Less: Use colors listed below for ungrounded service feeder and branch-circuit conductors.
	a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG if authorities having jurisdiction permit.
	b. Colors for 240/120-V Circuits:
	1) Phase A: Black.
	2) Phase B: Red.
	3) Phase C: Blue.

	c. On a 3-phase, 4-wire delta system, the high leg shall be orange, as required by NFPA 70.
	d. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum distance of 6 inches from terminal points, in boxes where splices or taps are made and where cabling is accessible (pullboxes, etc.). Apply last two turns of tape ...


	D. Install instructional sign, including the color code for grounded and ungrounded conductors using adhesive-film-type labels.
	E. Locations of Underground Lines: Identify with underground-line warning tape for power.
	F. Workspace Indication: Install floor marking tape to show working clearances in the direction of access to live parts. Workspace shall comply with NFPA 70 and 29 CFR 1926.403 unless otherwise indicated. Do not install at flush-mounted panelboards an...
	G. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Metal-backed, butyrate warning signs.
	1. Comply with 29 CFR 1910.145.
	2. Identify system voltage with black letters on an orange background.
	3. Apply to exterior of door, cover, or other access.
	4. For equipment with multiple power or control sources, apply to door or cover of equipment, including, but not limited to, the following:
	a. Power-transfer switches.
	b. Controls with external control power connections.


	H. Arc Flash Warning Labeling: Self-adhesive thermal transfer vinyl labels.
	1. Comply with NFPA 70E and ANSI Z535.4.

	I. Operating Instruction Signs: Install instruction signs to facilitate proper operation and maintenance of electrical systems and items to which they connect. Install instruction signs with approved legend where instructions are needed for system or ...
	J. Emergency Operating Instruction Signs: Install instruction signs with white legend on a red background with minimum 3/8-inch- high letters for emergency instructions at equipment used for power transfer load shedding Insert emergency operations.
	K. Equipment Identification Labels.
	1. Labeling Instructions:
	a. Indoor Equipment:  Engraved, laminated acrylic or melamine plastic sign.
	b. Outdoor Equipment:  Laminated acrylic or melamine sign.

	2. Equipment To Be Labeled:
	a. Panelboards: Typewritten directory of circuits in the location provided by panelboard manufacturer. Panelboard identification shall be in the form of an engraved, laminated acrylic or melamine label.
	b. Enclosures and electrical cabinets.
	c. Access doors and panels for concealed electrical items.
	d. Enclosed circuit breakers.
	e. Enclosed controllers.
	f. Power-transfer equipment.
	g. Power-generating units.





	26 13 00 - EXTERIOR ELECTRICAL WORK
	26 24 16 - PANELBOARDS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Lighting and appliance branch-circuit panelboards.


	1.3 DEFINITIONS
	A. ATS: Acceptance testing specification.
	B. MCCB: Molded-case circuit breaker.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of panelboard.
	1. Include materials, switching and overcurrent protective devices, accessories, and components indicated.
	2. Include dimensions and manufacturers' technical data on features, performance, electrical characteristics, ratings, and finishes.

	B. Shop Drawings: For each panelboard and related equipment.
	1. Include dimensioned plans, elevations, sections, and details.
	2. Show tabulations of installed devices with nameplates, conductor termination sizes, equipment features, and ratings.
	3. Detail enclosure types including mounting and anchorage, environmental protection, knockouts, corner treatments, covers and doors, gaskets, hinges, and locks.
	4. Detail bus configuration, current, and voltage ratings.
	5. Short-circuit current rating of panelboards and overcurrent protective devices.
	6. Include evidence of NRTL listing for series rating of installed devices.
	7. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices and auxiliary components.
	8. Include wiring diagrams for power, signal, and control wiring.


	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For panelboards and components to include in emergency, operation, and maintenance manuals. In addition to items specified in Section 01 78 23 "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for testing and adjusting overcurrent protective devices.
	2. Time-current curves, including selectable ranges for each type of overcurrent protective device that allows adjustments.


	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Keys:  Two spares for each type of panelboard cabinet lock.


	1.7 QUALITY ASSURANCE
	A. Manufacturer Qualifications: ISO 9001 or 9002 certified.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Remove loose packing and flammable materials from inside panelboards.
	B. Handle and prepare panelboards for installation according to NECA 407 NEMA PB 1.

	1.9 FIELD CONDITIONS
	A. Environmental Limitations:
	1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work in spaces is complete and dry, work above panelboards is complete, and temporary HVAC system is operating and maintaining ambient temperature and humidity co...
	2. Rate equipment for continuous operation under the following conditions unless otherwise indicated:
	a. Ambient Temperature: Not exceeding minus 22 deg F 23 deg F to plus 104 deg F.
	b. Altitude: Not exceeding 6600 feet.


	B. Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electric service according to ...
	1. Notify Construction Manager no fewer than two days in advance of proposed interruption of electric service.
	2. Do not proceed with interruption of electric service without Construction Manager's written permission.
	3. Comply with NFPA 70E.


	1.10 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to repair or replace panelboards that fail in materials or workmanship within specified warranty period.
	1. Panelboard Warranty Period:  18 months from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PANELBOARDS COMMON REQUIREMENTS
	A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces applicable.
	B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Comply with NEMA PB 1.
	D. Comply with NFPA 70.
	E. Enclosures:  Surface-mounted, dead-front cabinets.
	1. Rated for environmental conditions at installed location.
	a. Indoor Dry and Clean Locations: NEMA 250, Type 1.

	2. Height: 84 inches maximum.
	3. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match box dimensions; for flush-mounted fronts, overlap box. Trims shall cover all live parts and shall have no exposed hardware.
	4. Finishes:
	a. Panels and Trim:  Galvanized steel, factory finished immediately after cleaning and pretreating with manufacturer's standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat.
	b. Back Boxes:  Galvanized steel.
	c. Fungus Proofing: Permanent fungicidal treatment for overcurrent protective devices and other components.


	F. Incoming Mains:
	1. Location:  Convertible between top and bottom.
	2. Main Breaker: Main lug interiors up to 400 amperes shall be field convertible to main breaker.

	G. Phase, Neutral, and Ground Buses:
	1. Material:  Hard-drawn copper, 98 percent conductivity.
	a. Plating shall run entire length of bus.
	b. Bus shall be fully rated the entire length.

	2. Interiors shall be factory assembled into a unit. Replacing switching and protective devices shall not disturb adjacent units or require removing the main bus connectors.
	3. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment grounding conductors; bonded to box.
	4. Full-Sized Neutral: Equipped with full-capacity bonding strap for service entrance applications. Mount electrically isolated from enclosure. Do not mount neutral bus in gutter.

	H. Conductor Connectors: Suitable for use with conductor material and sizes.
	1. Material:  Hard-drawn copper, 98 percent conductivity.
	2. Terminations shall allow use of 75 deg C rated conductors without derating.
	3. Size: Lugs suitable for indicated conductor sizes, with additional gutter space, if required, for larger conductors.
	4. Main and Neutral Lugs:  Compression type, with a lug on the neutral bar for each pole in the panelboard.
	5. Ground Lugs and Bus-Configured Terminators:  Compression type, with a lug on the bar for each pole in the panelboard.

	I. NRTL Label: Panelboards shall be labeled by an NRTL acceptable to authority having jurisdiction for use as service equipment with one or more main service disconnecting and overcurrent protective devices. Panelboards shall have meter enclosures, wi...
	J. Future Devices: Panelboards shall have mounting brackets, bus connections, filler plates, and necessary appurtenances required for future installation of devices.
	1. Percentage of Future Space Capacity:  as indicated.

	K. Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit current available at terminals. Assembly listed by an NRTL for 100 percent interrupting capacity.
	1. Panelboards and overcurrent protective devices rated 240 V or less shall have short-circuit ratings as shown on Drawings, but not less than 10,000 A rms symmetrical.


	2.2 PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Panelboards shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified."


	2.3 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS
	A. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.
	B. Mains:  Circuit breaker.
	C. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without disturbing adjacent units.
	D. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

	2.4 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
	A. MCCB: Comply with UL 489, with interrupting capacity to meet available fault currents.
	1. Thermal-Magnetic Circuit Breakers:
	a. Inverse time-current element for low-level overloads.
	b. Instantaneous magnetic trip element for short circuits.
	c. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

	2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted, field-adjustable trip setting.
	3. MCCB Features and Accessories:
	a. Standard frame sizes, trip ratings, and number of poles.
	b. Breaker handle indicates tripped status.
	c. Lugs:  Compression style, suitable for number, size, trip ratings, and conductor materials.



	2.5 IDENTIFICATION
	A. Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of phases, and number of poles shall be located on the interior of the panelboard door.
	B. Breaker Labels: Faceplate shall list current rating, UL and IEC certification standards, and AIC rating.
	C. Circuit Directory: Directory card inside panelboard door, mounted in transparent card holder.
	1. Circuit directory shall identify specific purpose with detail sufficient to distinguish it from all other circuits.

	D. Circuit Directory: Computer-generated circuit directory mounted inside panelboard door with transparent plastic protective cover.
	1. Circuit directory shall identify specific purpose with detail sufficient to distinguish it from all other circuits.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify actual conditions with field measurements prior to ordering panelboards to verify that equipment fits in allocated space in, and comply with, minimum required clearances specified in NFPA 70.
	B. Receive, inspect, handle, and store panelboards according to NECA 407, NEMA PB 1.1.
	C. Examine panelboards before installation. Reject panelboards that are damaged, rusted, or have been subjected to water saturation.
	D. Examine elements and surfaces to receive panelboards for compliance with installation tolerances and other conditions affecting performance of the Work.
	E. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Coordinate layout and installation of panelboards and components with other construction that penetrates walls or is supported by them, including electrical and other types of equipment, raceways, piping, encumbrances to workspace clearance require...
	B. Comply with NECA 1.
	C. Install panelboards and accessories according to NECA 407, NEMA PB 1.1.
	D. Equipment Mounting:
	1. Install panelboards on cast-in-place concrete equipment base(s). Comply with requirements for equipment bases and foundations as specified.
	2. Attach panelboard to the vertical finished or structural surface behind the panelboard.

	E. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from panelboards.
	F. Mount top of trim 90 inches above finished floor unless otherwise indicated.
	G. Mount panelboard cabinet plumb and rigid without distortion of box.
	H. Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back box.
	I. Mounting panelboards with space behind is recommended for damp, wet, or dirty locations. The steel slotted supports in the following paragraph provide an even mounting surface and the recommended space behind to prevent moisture or dirt collection.
	J. Mount surface-mounted panelboards to steel slotted supports 5/8 inch, 1 1/4 inch in depth. Orient steel slotted supports vertically.
	K. Install overcurrent protective devices and controllers not already factory installed.
	1. Set field-adjustable, circuit-breaker trip ranges.
	2. Tighten bolted connections and circuit breaker connections using calibrated torque wrench or torque screwdriver per manufacturer's written instructions.

	L. Make grounding connections and bond neutral for services and separately derived systems to ground. Make connections to grounding electrodes, separate grounds for isolated ground bars, and connections to separate ground bars.
	M. Install filler plates in unused spaces.
	N. Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing load balancing.

	3.3 IDENTIFICATION
	A. Identify field-installed conductors, interconnecting wiring, and components; install warning signs complying with requirements in Section 26 05 53 "Identification for Electrical Systems."
	B. Create a directory to indicate installed circuit loads after balancing panelboard loads. Obtain approval before installing. Handwritten directories are not acceptable. Install directory inside panelboard door.
	C. Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements for identification specified in Section 26 05 53 "Identification for Electrical Systems."
	D. Device Nameplates: Label each branch circuit device in power panelboards with a nameplate complying with requirements for identification specified in Section 26 05 53 "Identification for Electrical Systems."
	E. Install warning signs complying with requirements in Section 26 05 53 "Identification for Electrical Systems" identifying source of remote circuit.

	3.4 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Acceptance Testing Preparation:
	1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.

	C. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test for low-voltage air circuit breakers and low-voltage surge arrestors stated in NETA ATS, Paragraph 7.6 Circuit Breakers. Certify compliance with test parameters.
	2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	3. Perform the following infrared scan tests and inspections and prepare reports:
	a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each panelboard. Remove front panels so joints and connections are accessible to portable scanner.
	b. Instruments and Equipment:
	1) Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values. Provide calibration record for device.



	D. Panelboards will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports, including a certified report that identifies panelboards included and that describes scanning results, with comparisons of the two scans. Include notation of deficiencies detected, remedial action taken, and obs...

	3.5 ADJUSTING
	A. Adjust moving parts and operable components to function smoothly and lubricate as recommended by manufacturer.
	B. Set field-adjustable circuit-breaker trip ranges as indicated
	C. Load Balancing: After Substantial Completion, but not more than 60 days after Final Acceptance, measure load balancing and make circuit changes. Prior to making circuit changes to achieve load balancing, inform Architect of effect on phase color co...
	1. Measure loads during period of normal facility operations.
	2. Perform circuit changes to achieve load balancing outside normal facility operation schedule or at times directed by the Architect. Avoid disrupting services such as fax machines and on-line data processing, computing, transmitting, and receiving e...
	3. After changing circuits to achieve load balancing, recheck loads during normal facility operations. Record load readings before and after changing circuits to achieve load balancing.
	4. Tolerance: Maximum difference between phase loads, within a panelboard, shall not exceed 20 percent.




	26 27 26  - WIRING DEVICES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Straight-blade convenience, receptacles.
	2. GFCI receptacles.
	3. Toggle switches.
	4. Wall plates.


	1.3 DEFINITIONS
	A. Abbreviations of Manufacturers' Names:
	1. Cooper: Cooper Wiring Devices; Division of Cooper Industries, Inc.
	2. Hubbell: Hubbell Incorporated: Wiring Devices-Kellems.
	3. Leviton: Leviton Mfg. Company, Inc.
	4. Pass & Seymour: Pass& Seymour/Legrand.

	B. GFCI: Ground-fault circuit interrupter.
	C. Pigtail: Short lead used to connect a device to a branch-circuit conductor.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: List of legends and description of materials and process used for premarking wall plates.
	C. Samples: One for each type of device and wall plate specified, in each color specified.

	1.5 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-label warnings and instruction manuals that include labeling conditions.

	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.


	PART 2 -  PRODUCTS
	2.1 GENERAL WIRING-DEVICE REQUIREMENTS
	A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with NFPA 70.
	C. Source Limitations: Obtain each type of wiring device and associated wall plate from single source from single manufacturer.

	2.2 STRAIGHT-BLADE RECEPTACLES
	A. Duplex Convenience Receptacles: 125 V, 20 A; comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, and FS W-C-596.
	1. Description: Single piece, rivetless, nickel-plated, all-brass grounding system. Nickel-plated, brass mounting strap.


	2.3 GFCI RECEPTACLES
	A. General Description:
	1. 125 V, 20 A, straight blade, feed and non-feed-through type.
	2. Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, UL 943 Class A, and FS W-C-596.
	3. Include indicator light that shows when the GFCI has malfunctioned and no longer provides proper GFCI protection.

	B. Duplex GFCI Convenience Receptacles.

	2.4 TOGGLE SWITCHES
	A. Comply with NEMA WD 1, UL 20, and FS W-S-896.
	B. Switches, 120/277 V, 20 A:
	1. Single Pole


	2.5 WALL PLATES
	A. Single and combination types shall match corresponding wiring devices.
	1. Plate-Securing Screws: Metal with head color to match plate finish.
	2. Material for Finished Spaces:  Steel with white baked enamel, suitable for field painting, Smooth, high-impact thermoplastic, 34T0.035-inch-44T34T44T thick, satin-finished, Type 302 stainless steel, 34T0.04-inch-44T34T44T thick, brushed brass with ...
	3. Material for Unfinished Spaces:  Galvanized steel, Smooth, high-impact thermoplastic.
	4. Material for Damp Locations:  Thermoplastic, Cast aluminum with spring-loaded lift cover, and listed and labeled for use in wet and damp locations.

	B. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-resistant, die-cast aluminum, thermoplastic with lockable cover.

	2.6 FINISHES
	A. Device Color:
	1. Wiring Devices Connected to Normal Power System:  Ivory unless otherwise indicated or required by NFPA 70 or device listing.

	B. Wall Plate Color: For plastic covers, match device color.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise indicated.
	B. Coordination with Other Trades:
	1. Protect installed devices and their boxes. Do not place wall finish materials over device boxes and do not cut holes for boxes with routers that are guided by riding against outside of boxes.
	2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and other material that may contaminate the raceway system, conductors, and cables.
	3. Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the joint is troweled flush with the face of the wall.
	4. Install wiring devices after all wall preparation, including painting, is complete.

	C. Conductors:
	1. Do not strip insulation from conductors until right before they are spliced or terminated on devices.
	2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid scoring or nicking of solid wire or cutting strands from stranded wire.
	3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, Article 300, without pigtails.
	4. Existing Conductors:
	a. Cut back and pigtail or replace all damaged conductors.
	b. Straighten conductors that remain and remove corrosion and foreign matter.
	c. Pig tailing existing conductors is permitted, provided the outlet box is large enough.


	D. Device Installation:
	1. Replace devices that have been in temporary use during construction and that were installed before building finishing operations were complete.
	2. Keep each wiring device in its package or otherwise protected until it is time to connect conductors.
	3. Do not remove surface protection, such as plastic film and smudge covers, until the last possible moment.
	4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length.
	5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid conductor tightly clockwise, two-thirds to three-fourths of the way around terminal screw.
	6. Use a torque screwdriver when a torque is recommended or required by manufacturer.
	7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice No. 12 AWG pigtails for device connections.
	8. Tighten unused terminal screws on the device.
	9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device-mounting screws in yokes, allowing metal-to-metal contact.

	E. Receptacle Orientation:
	1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted receptacles to the left.

	F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.
	G. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical and with grounding terminal of receptacles on top. Group adjacent switches under single, multigang wall plates.

	3.2 GFCI RECEPTACLES
	A. Install non-feed-through-type GFCI.

	3.3 IDENTIFICATION
	A. Comply with Section 26 05 53 "Identification for Electrical Systems."
	B. Identify each receptacle with panelboard identification and circuit number. Use hot, stamped, or engraved machine printing with black-filled lettering on face of plate, and durable wire markers or tags inside outlet boxes.

	3.4 FIELD QUALITY CONTROL
	A. Test Instruments: Use instruments that comply with UL 1436.
	B. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. Test Instruments: Use instruments that comply with UL 1436.

	C. Tests for Convenience Receptacles:
	1. Line Voltage: Acceptable range is 105 to 132 V.
	2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unacceptable.
	3. Ground Impedance: Values of up to 2 ohms are acceptable.
	4. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.
	5. Using the test plug, verify that the device and its outlet box are securely mounted.
	6. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit breaker, poor connections, inadequate fault current path, defective devices, or similar problems. Correct circuit conditions remove malfunctioning units and re...

	D. Wiring device will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.



	26 28 16 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Non fusible switches.
	2. Molded-case circuit breakers (MCCBs).
	3. Enclosures.


	1.3 PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Enclosed switches and circuit breakers shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and component indicated. Include dimensioned elevations, sections, weights, and manufacturers' technical data on features, performance, electrical characteristics, ratings,...
	1. Enclosure types and details for types other than NEMA 250, Type 1.
	2. Current and voltage ratings.
	3. Short-circuit current ratings (interrupting and withstand, as appropriate).
	4. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices, accessories, and auxiliary components.

	B. Shop Drawings: For enclosed switches and circuit breakers. Include plans, elevations, sections, details, and attachments to other work.
	1. Wiring Diagrams: For power wiring.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For qualified testing agency.
	B. Seismic Qualification Certificates: For enclosed switches and circuit breakers, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.

	C. Field quality-control reports.
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Results of failed tests and corrective action taken to achieve test results that comply with requirements.


	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For enclosed switches and circuit breakers to include in operation, and maintenance manuals. Include the following:
	1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit breakers.
	2. Time-current coordination curves for each type and rating of overcurrent protective device; include selectable ranges for each type of overcurrent protective device.


	1.7 QUALITY ASSURANCE
	A. Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective devices, components, and accessories, within same product category, from single source from single manufacturer.
	B. Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed switches and circuit breakers, including clearances between enclosures, and adjacent surfaces and other items. Comply with indicated maximum dimensions.
	C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Comply with NFPA 70.

	1.8 PROJECT CONDITIONS
	A. Environmental Limitations: Rate equipment for continuous operation under the following conditions unless otherwise indicated:
	1. Ambient Temperature: Not less than minus 22 deg F and not exceeding 104 deg F.
	2. Altitude: Not exceeding 6600 feet.

	B. Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electric service according to ...
	1. Notify Construction Manager no fewer than 2 days in advance of proposed interruption of electric service.
	2. Do not proceed with interruption of electric service without Construction Manager's written permission.
	3. Comply with NFPA 70E.


	1.9 COORDINATION
	A. Coordinate layout and installation of switches, circuit breakers, and components with equipment served and adjacent surfaces. Maintain required workspace clearances and required clearances for equipment access doors and panels.


	PART 2 -  PRODUCTS
	2.1 NONFUSIBLE SWITCHES
	A. Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller: UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with cover in closed position.
	B. Accessories:
	1. Equipment Ground Kit: Internally mounted and labeled for copper ground conductors.
	2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; labeled for copper neutral conductors.
	3. Lugs: Mechanical type, suitable for number, size, and conductor material.


	2.2 MOLDED-CASE CIRCUIT BREAKERS
	A. General Requirements: Comply with UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to comply with available fault currents.
	B. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads and instantaneous magnetic trip element for short circuits. Adjustable magnetic trip setting for circuit-breaker frame sizes 100 A and larger.
	C. Features and Accessories:
	1. Standard frame sizes, trip ratings, and number of poles.
	2. Lugs: Mechanical type, suitable for number, size, trip ratings, and conductor material.
	3. Application Listing: Appropriate for application.


	2.3 ENCLOSURES
	A. Enclosed Switches and Circuit Breakers: NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to comply with environmental conditions at installed location.
	1. Indoor, Dry and Clean Locations: NEMA 250, Type 1.
	2. Outdoor Locations: NEMA 250, Type 4X 316 SST.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance with installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless otherwise indicated.
	B. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	C. Comply with NECA 1.

	3.3 IDENTIFICATION
	A. Comply with requirements in Section 260553 "Identification for Electrical Systems."
	1. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs.
	2. Label each enclosure with engraved metal or laminated-plastic nameplate.


	3.4 FIELD QUALITY CONTROL
	A. Acceptance Testing Preparation:
	1. Test insulation resistance for each enclosed switch and circuit breaker, component, connecting supply and feeder.
	2. Test continuity of each circuit.

	B. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification. Certify compliance with test parameters.
	2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	3. Perform the following infrared scan tests and inspections and prepare reports:
	a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each enclosed switch and circuit breaker. Remove front panels so joints and connections are accessible to portabl...
	b. Instruments and Equipment: Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values. Provide calibration record for device.

	4. Test and adjust controls, and safeties. Replace damaged and malfunctioning controls and equipment.

	C. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and inspections.
	D. Prepare test and inspection reports, including a certified report that identifies enclosed switches and circuit breakers and that describes scanning results. Include notation of deficiencies detected, remedial action taken, and observations after r...

	3.5 ADJUSTING
	A. Adjust moving parts and operable components to function smoothly and lubricate as recommended by manufacturer.



	26 43 13 - SURGE PROTECTION FOR LOW-VOLTAGE ELECTRICAL POWER CIRCUITS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes field-mounted SPDs for low-voltage (120 to 600 V) power distribution and control equipment.

	1.3 DEFINITIONS
	A. Inominal: Nominal discharge current.
	B. MCOV: Maximum continuous operating voltage.
	C. Mode(s), also Modes of Protection: The pair of electrical connections where the VPR applies.
	D. MOV: Metal-oxide varistor; an electronic component with a significant non-ohmic current-voltage characteristic.
	E. OCPD: Overcurrent protective device.
	F. SCCR: Short-circuit current rating.
	G. SPD: Surge protective device.
	H. VPR: Voltage protection rating.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	2. Copy of UL Category Code VZCA certification, as a minimum, listing the tested values for VPRs, Inominal ratings, MCOVs, type designations, OCPD requirements, model numbers, system voltages, and modes of protection.


	1.5 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.
	B. Sample Warranty: For manufacturer's special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For SPDs to include in maintenance manuals.

	1.7 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to replace or replace SPDs that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  Five years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 GENERAL SPD REQUIREMENTS
	A. SPD with Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with NFPA 70.
	C. Comply with UL 1449.
	D. MCOV of the SPD shall be the nominal system voltage.

	2.2 SERVICE ENTRANCE
	A. SPDs: Comply with UL 1449, Type 2.
	B. Comply with UL 1283.
	C. Peak Surge Current Rating: The minimum single-pulse surge current withstand rating per phase shall not be less than 200 kA. The peak surge current rating shall be the arithmetic sum of the ratings of the individual MOVs in a given mode.
	D. Protection modes and UL 1449 VPR for 240/120 V, three-phase, four-wire, high-leg delta circuits shall not exceed the following:
	1. Line to Neutral: 700 V.
	2. Line to Ground:  700 V.
	3. Line to Line: 1000 V.

	E. SCCR: Equal or exceed 200 kA.
	F. Inominal Rating: 20 kA.

	2.3 ENCLOSURES
	A. Indoor Enclosures: NEMA 250, Type 1.

	2.4 CONDUCTORS AND CABLES
	A. Power Wiring: Same size as SPD leads, complying with Section 26 05 19 "Low-Voltage Electrical Power Conductors and Cables."


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1.
	B. Install an OCPD or disconnect as required to comply with the UL listing of the SPD.
	C. Install SPDs with conductors between suppressor and points of attachment as short and straight as possible, and adjust circuit-breaker positions to achieve shortest and straightest leads. Do not splice and extend SPD leads unless specifically permi...
	D. Use crimped connectors and splices only. Wire nuts are unacceptable.
	E. Wiring:
	1. Power Wiring: Comply with wiring methods in Section 26 05 19 "Low-Voltage Electrical Power Conductors and Cables."


	3.2 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections with the assistance of a factory-authorized service representative.
	1. Compare equipment nameplate data for compliance with Drawings and Specifications.
	2. Inspect anchorage, alignment, grounding, and clearances.
	3. Verify that electrical wiring installation complies with manufacturer's written installation requirements.

	B. An SPD will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.3 STARTUP SERVICE
	A. Complete startup checks according to manufacturer's written instructions.
	B. Do not perform insulation-resistance tests of the distribution wiring equipment with SPDs installed. Disconnect SPDs before conducting insulation-resistance tests, and reconnect them immediately after the testing is over.
	C. Energize SPDs after power system has been energized, stabilized, and tested.

	3.4 DEMONSTRATION
	A. Train Owner's maintenance personnel to operate and maintain SPDs.



	26 51 16 - INTERIOR LIGHTING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Interior led luminaires, lamps, and driver.
	2. Luminaire supports.


	1.3 DEFINITIONS
	A. CCT: Correlated color temperature.
	B. CRI: Color Rendering Index.
	C. Fixture: See "Luminaire."
	D. IP: International Protection or Ingress Protection Rating
	E. Lumen: Measured output of lamp and luminaire, or both.
	F. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Arrange in order of luminaire designation.
	2. Include data on features, accessories, and finishes.
	3. Include physical description and dimensions of luminaires.
	4. LED Driver.
	5. Include life, output (lumens, CCT, and CRI), and energy efficiency data.
	6. Include photometric data and adjustment factors based on laboratory tests, complying with IESNA Lighting Measurements Testing and Calculation Guides, of each luminaire type. The adjustment factors shall be for lamps, ballasts, and accessories ident...
	a. Manufacturers' Certified Data: Photometric data certified by manufacturer's laboratory with a current accreditation under the National Voluntary Laboratory Accreditation Program (NVLAP) for Energy Efficient Lighting Products.


	B. Product Schedule: For LED luminaires. Use same designations indicated on Drawings.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For luminaires and lighting systems to include in maintenance manuals.
	1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes.


	1.6 QUALITY ASSURANCE
	A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's laboratory is accredited under the NVLAP for Energy Efficient Lighting Products.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering before shipping.

	1.8 WARRANTY
	A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  Two year(s) from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Luminaires shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	B. Seismic Performance: Luminaires and lamps shall be labeled vibration and shock resistant.
	1. The term "withstand" means "the luminaire will remain in place without separation of any parts when subjected to the seismic forces specified and the luminaire will be fully operational during and after the seismic event."


	2.2 LUMINAIRE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated class and division of hazard by an NRTL.
	C. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated class and division of hazard by FM Global.
	D. UL Compliance: Comply with UL 1598.
	E. Lamp base complying with ANSI C81.61 or IEC 60061-1.
	F. Nominal Operating Voltage:  120 V ac.

	2.3 METAL FINISHES
	A. Variations in finishes are unacceptable..

	2.4 LUMINAIRE SUPPORT COMPONENTS
	A. Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. Finish shall match luminaire.
	B. Wires: ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage.
	C. Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod.
	D. Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with threaded attachment, cord, and locking-type plug.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical connections before fixture installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with NECA 1.
	B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.
	C. Install lamps in each luminaire.
	D. Supports:
	1. Sized and rated for luminaire weight.
	2. Able to maintain luminaire position after cleaning and relamping.
	3. Provide support for luminaire without causing deflection of ceiling or wall.
	4. Luminaire mounting devices shall be capable of supporting a horizontal force of 100 percent of luminaire weight and vertical force of 400 percent of luminaire weight.

	E. Comply with requirements in Section 26 05 19 "Low-Voltage Electrical Power Conductors and Cables" and Section 26 05 33 "Raceways and Boxes for Electrical Systems" for wiring connections and wiring methods.

	3.3 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification specified in Section 26 05 53 "Identification for Electrical Systems."

	3.4 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	B. Operational Test: After installing luminaires, switches, and accessories, and after electrical circuitry has been energized, test units to confirm proper operation.
	1. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. Verify transfer from normal power to battery power and retransfer to normal.

	C. Luminaire will be considered defective if it does not pass operation tests and inspections.
	D. Prepare test and inspection reports.



	31 05 13 - Soils for Earthwork
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Subsoil materials.
	2. Topsoil materials.

	B. Related Sections:
	1. Section 31 05 16 - Aggregates for Earthwork.
	2. Section 31 23 17 - Trenching.
	3. Section 31 23 23 - Fill.
	4. Section 31 25 13 - Erosion Controls.


	1.2 UNIT PRICE - MEASUREMENT AND PAYMENT - Not Used.
	1.3 REFERENCES
	A. American Association of State Highway and Transportation Officials:
	1. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils Using a 10-lb Rammer and a 18-in. Drop.

	B. ASTM International:
	1. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3).
	2. ASTM D1557 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort (6,000 ft-lbf/ft3).
	3. ASTM D2487 - Standard Classification of Soils for Engineering Purposes (Unified Soil Classification System).


	1.4 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Requirements for submittals.
	B. Samples: Submit, in air-tight containers, 10 lb sample of each type of fill to testing laboratory.
	C. Materials Source: Submit name of imported materials source.
	D. Manufacturer's Certificate: Products meet or exceed specified requirements.

	1.5 QUALITY ASSURANCE
	A. Furnish each subsoil topsoil material from single source throughout the Work.
	B. Perform Work in accordance with CNMI’s Department of Public Work's standard.
	C. Maintain one copy on site.


	PART 2 -  PRODUCTS
	2.1 SUBSOIL MATERIALS
	A. Subsoil Type S1: Conforming to CNMI’s Department of Public Work's standard.
	B. Subsoil Type S2:
	1. Select or local borrow.
	2. Graded.
	3. Free of lumps larger than 3 inches, rocks larger than 2 inches, and debris.
	4. Conforming to ASTM D2487 Group Symbol CL.


	2.2 TOPSOIL MATERIALS
	A. Topsoil Type S3: Conforming to CNMI’s Department of Public Work's standard.
	B. Topsoil Type S4:
	1. Excavated and reused material.
	2. Graded.
	3. Free of roots, rocks larger than 1/2 inch, subsoil, debris, large weeds and foreign matter.
	a. Screening: Single screened.

	4. Conforming to ASTM D2487 Group Symbol OH.

	C. Topsoil Type S5:
	1. Imported borrow.
	2. Friable loam.
	3. Reasonably free of roots, rocks larger than 1/2 inch, subsoil, debris, large weeds, and foreign matter.
	a. Screening: Single screened.

	4. Acidity range (pH) of 5.5 to 7.5.
	5. Containing minimum of 4 percent and maximum of 25 percent inorganic matter.
	6. Conforming to ASTM D2487 Group Symbol OH.


	2.3 SOURCE QUALITY CONTROL
	A. Section 01 40 00 - Quality Requirements: Testing and analysis of soil material.
	B. Testing and Analysis of Subsoil Material: Perform in accordance with ASTM D698, ASTM D1557 or AASHTO T180.
	C. Testing and Analysis of Topsoil Material: Perform in accordance with ASTM D698, ASTM D1557 or AASHTO T180.
	D. When tests indicate materials do not meet specified requirements, change material and retest.
	E. Furnish materials of each type from same source throughout the Work.


	PART 3 -  EXECUTION
	3.1 EXCAVATION
	A. Excavate subsoil and topsoil from areas designated. Strip topsoil to full depth of topsoil in designated areas.
	B. Stockpile excavated material meeting requirements for subsoil materials and topsoil materials.
	C. Remove excess excavated materials, subsoil, and topsoil not intended for reuse, from site.
	D. Remove excavated materials not meeting requirements for subsoil materials and topsoil materials from site.

	3.2 STOCKPILING
	A. Stockpile materials on site at locations designated by Owner’s Representative.
	B. Stockpile in sufficient quantities to meet Project schedule and requirements.
	C. Separate differing materials with dividers or stockpile apart to prevent mixing.
	D. Stockpile topsoil 8 feet high maximum.
	E. Prevent intermixing of soil types or contamination.
	F. Direct surface water away from stockpile site to prevent erosion or deterioration of materials.
	G. Stockpile unsuitable or hazardous materials on impervious material and cover to prevent erosion and leaching, until disposed of.

	3.3 STOCKPILE CLEANUP
	A. Remove stockpile, leave area in clean and neat condition. Grade site surface to prevent free standing surface water.
	B. When borrow area is indicated, leave area in clean and neat condition. Grade site surface to prevent free standing surface water.



	31 05 16 - Aggregates for Earthwork
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Coarse aggregate materials.
	2. Fine aggregate materials.

	B. Related Sections:
	1. Section 31 05 13 - Soils for Earthwork: Fill and grading materials.
	2. Section 31 23 17 - Trenching.
	3. Section 31 23 23 - Fill.
	4. Section 31 25 13 - Erosion Controls.
	5. Section 32 11 23 - Aggregate Base Courses.


	1.2 UNIT PRICE - MEASUREMENT AND PAYMENT  - Not Used.
	1.3 REFERENCES
	A. American Association of State Highway and Transportation Officials:
	1. AASHTO M147 - Standard Specification for Materials for Aggregate and Soil-Aggregate Subbase, Base and Surface Courses.
	2. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils Using a 10-lb Rammer and an 18-in. Drop.

	B. ASTM International:
	1. ASTM C136 - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	2. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort 12,400 ft-lbf/ft3.
	3. ASTM D1557 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort 6,000 ft-lbf/ft3.
	4. ASTM D2487 - Standard Classification of Soils for Engineering Purposes (Unified Soil Classification System).
	5. ASTM D4318 - Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils.


	1.4 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Requirements for submittals.
	B. Samples: Submit, in air-tight containers, 10 lb sample of each type of fill to testing laboratory.
	C. Materials Source: Submit name of imported materials suppliers.
	D. Manufacturer's Certificate: Products meet or exceed specified requirements.

	1.5 QUALITY ASSURANCE
	A. Furnish each aggregate material from single source throughout the Work.
	B. Perform Work in accordance with CNMI Department of Public Work's standard.
	C. Maintain one copy of each document on site.


	PART 2 - PRODUCTS
	2.1 COARSE AGGREGATE MATERIALS
	A. Coarse Aggregate Type A1: Conforming to CNMI’s Department of Public Work's standard.
	B. Coarse Aggregate Type A2 (Gravel):
	1. Course aggregate may be used as substitution for base course under sidewalk.

	C. Coarse Aggregate Type A3, Base Course; free of shale, clay, friable material and debris; graded in accordance with ASTM C136, ASTM D2487 within the following limits:
	D. Aggregate Type A4 (Pea Gravel): Natural stone; washed, free of clay, shale, organic matter; graded in accordance with ASTM C136, ASTM D2487 Group Symbol GM or GC; to the following limits:
	1. Minimum Size: 1/4 inch.
	2. Maximum Size: 5/8 inch.


	2.2 FINE AGGREGATE MATERIALS
	A. Fine Aggregate Type A5: Conforming to CNMI’s Department of Public Work's standard.
	B. Fine Aggregate Type A6 (Sand): Natural river or bank sand; washed;] free of silt, clay, loam, friable or soluble materials, and organic matter; graded in accordance with ASTM C136 or ASTM D2487 Group Symbol SW, SP, SM or SC; within the following li...
	C. Blended Aggregate Type A7.

	2.3 SOURCE QUALITY CONTROL
	A. Section 01 40 00 - Quality Requirements: Testing and inspection services.
	B. Coarse Aggregate Material - Testing and Analysis: Perform in accordance with ASTM D698, ASTM D1557, AASHTO T180, ASTM D4318 or ASTM C136.
	C. Fine Aggregate Material - Testing and Analysis: Perform in accordance with ASTM D698, ASTM D1557, AASHTO T180, ASTM D4318 or ASTM C136.
	D. When tests indicate materials do not meet specified requirements, change material and retest.


	PART 3 - EXECUTION
	3.1 EXCAVATION
	A. Stockpile excavated material meeting requirements for coarse aggregate materials and fine aggregate materials.
	B. Remove excess excavated materials, coarse aggregate materials and fine aggregate materials not intended for reuse, from site.
	C. Remove excavated materials not meeting requirements for coarse aggregate materials and fine aggregate materials from site.

	3.2 STOCKPILING
	A. Stockpile materials on site at locations indicated designated by Owner’s Representative.
	B. Stockpile in sufficient quantities to meet Project schedule and requirements.
	C. Separate different aggregate materials with dividers or stockpile individually to prevent mixing.
	D. Direct surface water away from stockpile site to prevent erosion or deterioration of materials.
	E. Stockpile hazardous materials on impervious material and cover to prevent erosion and leaching, until disposed of.

	3.3 STOCKPILE CLEANUP
	A. Remove stockpile, leave area in clean and neat condition. Grade site surface to prevent free standing surface water.



	31 10 00 - Site Clearing
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Removing surface debris.
	2. Removing designated paving, curbs, and utilities.
	3. Removing designated trees, shrubs, and other plant life.
	4. Removing abandoned utilities.
	5. Excavating topsoil.

	B. Related Sections:
	1. Section 02 00 00:  Existing Conditions
	2. Section 02 00 50: Existing Underground Structures
	3. Section 02 41 00: Demolition


	1.2 UNIT PRICE - MEASUREMENT AND PAYMENT – Not used.
	1.3 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Requirements for submittals.
	B. Product Data: Submit data for herbicide. Indicate compliance with applicable codes for environmental protection.

	1.4 QUALITY ASSURANCE
	A. Conform to applicable code for environmental requirements, disposal of debris, burning debris on site, and use of herbicides.
	B. Perform Work in accordance with CNMI Department of Public Works’ standard.


	PART 2 - PRODUCTS - Not Used
	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Section 02 00 00 – Existing Conditions: Verification of existing conditions before starting work.
	B. Verify existing plant life designated to remain is tagged or identified.
	C. Identify salvage area for placing removed materials.

	3.2 PREPARATION
	A. Call Local Utility Line Information service at CUC 664-4282, IT&E 234-6100 and MCV 235-4628 not less than three (3) working days before performing Work.
	1. Request underground utilities to be located and marked within and surrounding construction areas.


	3.3 PROTECTION
	A.  Locate, identify, and protect utilities indicated to remain, from damage.
	B. Protect trees, plant growth, and features designated to remain, as final landscaping as specified in Section 01 50 00 - Temporary Facilities and Controls.
	C. Protect bench marks, survey control points, and existing structures from damage or displacement.

	3.4 CLEARING
	A. Clear areas required for access to site and execution of Work to minimum depth of 12 inches.
	B. Remove trees and shrubs within marked areas.  Remove stumps, main root ball, root system to depth of 48 inches and surface rock.
	C. Clear undergrowth and deadwood, without disturbing subsoil.
	D. Apply herbicide to remaining stumps to inhibit growth.

	3.5 REMOVAL
	A. Remove debris, rock, and extracted plant life from site.
	B. Remove paving, curbs, and utilities as indicated on Drawings. Neatly saw cut edges at right angle to surface.
	C. Remove abandoned utilities. Indicated removal termination point for underground utilities on Record Documents.
	D. Continuously clean-up and remove waste materials from site. Do not allow materials to accumulate on site.
	E. Do not burn or bury materials on site. Leave site in clean condition.



	31 22 13  - Rough Grading
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Excavating topsoil.
	2. Excavating subsoil.
	3. Cutting, grading, filling, rough contouring, compacting, and site for site structures and building pads.

	B. Related Sections:
	1. Section 31 05 13 - Soils for Earthwork: Soils for fill.
	2. Section 31 05 16 - Aggregates for Earthwork: Aggregates for fill.
	3. Section 02 41 00 – Demolition.
	4. Section 31 10 00 - Site Clearing: Excavating topsoil.
	5. Section 31 23 16 - Excavation.
	6. Section 31 23 17 - Trenching: Trenching and backfilling for utilities.
	7. Section 31 23 23 - Fill.


	1.2 UNIT PRICE - MEASUREMENT AND PAYMENT – Not Used.
	1.3 REFERENCES
	A. American Association of State Highway and Transportation Officials:
	1. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils Using a 4.54-kg (10-lb) Rammer and a 457-mm (18-in.) Drop.

	B. ASTM International:
	1. ASTM C136 - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	2. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)).
	3. ASTM D1556 - Standard Test Method for Density of Soil in Place by the Sand-Cone Method.
	4. ASTM D1557 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort (6,000 ft-lbf/ft3 (2,700 kN-m/m3)).
	5. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the Rubber Balloon Method.
	6. ASTM D2419 - Standard Test Method for Sand Equivalent Value of Soils and Fine Aggregate.
	7. ASTM D2434 - Standard Test Method for Permeability of Granular Soils (Constant Head).
	8. ASTM D2922 - Standard Test Method for Density of Soil and Soil-Aggregate in Place by Nuclear Methods (Shallow Depth).
	9. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in Place by Nuclear Methods (Shallow Depth).


	1.4 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Requirements for submittals.
	B. Samples: Submit, in air-tight containers, 10 lb sample of each type of fill to testing laboratory.
	C. Materials Source: Submit name of imported materials suppliers.

	1.5 CLOSEOUT SUBMITTALS
	A. Section 01 70 00 - Execution Requirements: Requirements for submittals.
	B. Project Record Documents: Accurately record actual locations of utilities remaining by horizontal dimensions, elevations or inverts, and slope gradients.

	1.6 QUALITY ASSURANCE
	A. Perform Work in accordance with ASTM C136, ASTM D2419, and ASTM D2434.
	B. Perform Work in accordance with CNMI Department of Public Work's standard.
	C. Maintain one copy of each document on site.


	PART 2 - PRODUCTS
	2.1 MATERIALS
	A. Topsoil: Type as specified in Section 31 05 13.
	B. Subsoil Fill: Type as specified in Section 31 05 13.
	C. Structural Fill: Type as specified in Section 31 05 13 and 31 05 16.


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Section 02 00 00 - Existing Conditions: Verification of existing conditions before starting work.
	B. Verify survey bench mark and intended elevations for the Work are as indicated on Drawings.

	3.2 PREPARATION
	A. Call Local Utility Line Information service at CUC 235-7025, IT&E 234-6100 and MCV 235-4628 not less than three working days before performing Work.
	1. Request underground utilities to be located and marked within and surrounding construction areas.

	B. Identify required lines, levels, contours, and datum.
	C. Protect utilities indicated to remain from damage.
	D. Protect plant life, lawns, rock outcropping and other features remaining as portion of final landscaping.
	E. Protect bench marks, survey control point, existing structures, fences, sidewalks, paving, and curbs from excavating equipment and vehicular traffic.

	3.3 TOPSOIL EXCAVATION
	A. Excavate topsoil from areas to be further excavated, relandscaped, or regraded, marked areas, entire site, without mixing with foreign materials for use in finish grading.
	B. Do not excavate wet topsoil.
	C. Stockpile in area designated on site to depth not exceeding 8 feet and protect from erosion. Stockpile material on impervious material or 36 mil Hypalon material and cover over with same material, until disposal.
	D. Remove excess topsoil not intended for reuse, from site.

	3.4 SUBSOIL EXCAVATION
	A. Excavate subsoil from areas to be further excavated, relandscaped, or regraded.
	B. Do not excavate wet subsoil or excavate and process wet material to obtain optimum moisture content.
	C. When excavating through roots, perform Work by hand and cut roots with sharp axe.
	D. Remove excess subsoil not intended for reuse, from site.
	E. Benching Slopes: Horizontally bench existing slopes greater than 1: 4 to key placed fill material to slope to provide firm bearing.
	F. Stability: Replace damaged or displaced subsoil as specified for fill.

	3.5 FILLING
	A. Fill areas to contours and elevations with unfrozen materials.
	B. Place fill material in continuous layers and compact in accordance with schedule at end of this section.
	C. Maintain optimum moisture content of fill materials to attain required compaction density.
	D. Slope grade away from building minimum 2 percent slope for minimum distance of 10 feet, unless noted otherwise.
	E. Make grade changes gradual. Blend slope into level areas.
	F. Repair or replace items indicated to remain damaged by excavation or filling.

	3.6 TOLERANCES
	A. Section 01 40 00 - Quality Requirements: Tolerances.
	B. Top Surface of Subgrade: Plus or minus 1/10 foot from required elevation.

	3.7 FIELD QUALITY CONTROL
	A. Section 01 40 00 - Quality Requirements: Field inspecting, testing, adjusting, and balancing.
	B. Perform laboratory material tests in accordance with ASTM D1557.
	C. Perform in place compaction tests in accordance with the following:
	1. Density Tests: ASTM D1556, ASTM D2167 or ASTM D2922.
	2. Moisture Tests: ASTM D3017.

	D. When tests indicate Work does not meet specified requirements, remove Work, replace and retest.
	E. Frequency of Tests:

	3.8 SCHEDULES
	A. Structural Fill:
	1. Fill Type: To subgrade elevation indicated in the Drawing.
	2. Compact uniformly to minimum 95 percent of maximum density.

	B. Previous Structural Fill:
	1. Fill Type: To subgrade elevation indicated in the Drawing.
	2. Compact uniformly to minimum 95 percent of maximum density.

	C. Subsoil Fill:
	1. Fill Type: To subgrade elevation indicated in the Drawing.
	2. Compact uniformly to minimum 95 percent of maximum density.

	D. Topsoil Fill:
	1. Fill Type: To subgrade elevation indicated in the Drawing.
	2. Compact uniformly to minimum 90 percent of maximum density.




	31 23 16 - Excavation
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Soil densification.
	2. Excavating for building foundations.
	3. Excavating for paving, roads, and parking areas.
	4. Excavating for slabs-on-grade.
	5. Excavating for site structures.
	6. Excavating for landscaping.

	B. Related Sections:
	1. Section 31 05 13 - Soils for Earthwork: Stockpiling excavated materials.
	2. Section 31 05 16 - Aggregates for Earthwork: Stockpiling excavated materials.
	3. Section 31 23 17 - Trenching: Excavating for utility trenches.
	4. Section 31 23 23 - Fill.
	5. Section 31 25 13 - Erosion controls.
	6. Section 33 10 01 - Water transmission and Distribution System.


	1.2 UNIT PRICE - MEASUREMENT AND PAYMENT - Not Used.
	1.3 REFERENCES
	A. ASTM International:
	1. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)).
	2. ASTM D1556 - Standard Test Method for Density of Soil in Place by the Sand-Cone Method.
	3. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the Rubber Balloon Method.
	4. ASTM D2922 - Standard Test Method for Density of Soil and Soil-Aggregate in Place by Nuclear Methods (Shallow Depth).

	B. Local utility standards when working within 24 inches of utility lines.

	1.4 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Requirements for submittals.
	B. Excavation Protection Plan: Describe sheeting, shoring, and bracing materials and installation required to protect excavations and adjacent structures and property; include structural calculations to support plan.
	C. Shop Drawings: Indicate soil densification grid for each size and configuration footing requiring soils densification.

	1.5 QUALITY ASSURANCE
	A. Perform Work in accordance with CNMI Department of Public Work's standard.
	B. Maintain one copy of document on site.

	1.6 QUALIFICATIONS
	A. Prepare excavation protection plan under direct supervision of Professional Engineer experienced in design of this Work and licensed in the CNMI.


	PART 2 - PRODUCTS - Not Used
	PART 3 - EXECUTION
	3.1 PREPARATION
	A. Call Local Utility Line Information service at CUC 235-7025, IT&E 234-6100 and MCV 235-4628 not less than three working days before performing Work.
	1. Request underground utilities to be located and marked within and surrounding construction areas.

	B. Identify required lines, levels, contours, and datum.
	C. Protect utilities indicated to remain from damage.
	D. Protect plant life, lawns, rock outcroppings and other features remaining as portion of final landscaping.
	E. Protect bench marks, survey control points, existing structures, fences, sidewalks, paving, and curbs from excavating equipment and vehicular traffic.

	3.2 EXCAVATION
	A. Underpin adjacent structures which may be damaged by excavation work.
	B. Excavate subsoil to accommodate building foundations, slabs-on-grade, paving and site structures, and construction operations.
	C. Excavate to working elevation for piling work.
	D. Compact disturbed load bearing soil in direct contact with foundations to original bearing capacity; perform compaction in accordance with Section 31 23 23 and Section 31 23 17.
	E. Slope banks with machine to angle of repose or less until shored.
	F. Do not interfere with 45 degree bearing splay of foundations.
	G. Grade top perimeter of excavation to prevent surface water from draining into excavation.
	H. Trim excavation. Remove loose matter.
	I. Remove lumped subsoil, boulders, and rock up to 1/3 cu yd measured by volume. Remove larger material as specified in Section 31 23 23.
	J. Notify Owner’s Representative of unexpected subsurface conditions.
	K. Correct areas over excavated with structural fill specified in Section 31 23 23 or as directed by Owner’s Representative.
	L. Remove excess and unsuitable material from site.
	M. Repair or replace items indicated to remain damaged by excavation.

	3.3 FIELD QUALITY CONTROL
	A. Section 01 40 00 - Quality Requirements and 01 70 00 - Execution and Closeout Requirements: Field inspecting, testing, adjusting, and balancing.
	B. Request visual inspection of bearing surfaces by Owner’s Representative before installing subsequent work.

	3.4 PROTECTION
	A. Prevent displacement or loose soil from falling into excavation; maintain soil stability.
	B. Protect bottom of excavations and soil adjacent to and beneath foundation from freezing.
	C. Protect structures, utilities and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earth operations.



	31 23 17 - Trenching
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Excavating trenches for utilities from 5 feet outside building to utility service.
	2. Compacted fill from top of utility bedding to subgrade elevations.
	3. Backfilling and compaction.

	B. Related Sections:
	1. Section 03 30 00 - Cast-In-Place Concrete: Concrete materials.
	2. Section 31 05 13 - Soils for Earthwork: Soils for fill.
	3. Section 31 23 16 - Excavation: Generator building excavation.
	4. Section 31 23 23 - Fill: General backfilling.
	5. Section 33 10 01 – Water Transmission and Distribution System.


	1.2 UNIT PRICE - MEASUREMENT AND PAYMENT - Not Used.
	1.3 REFERENCES
	A. American Association of State Highway and Transportation Officials:
	1. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils Using a 10-lb Rammer and an 18-in. Drop.

	B. ASTM International:
	1. ASTM C136 - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	2. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort 12,400 ft-lbf/ft3.
	3. ASTM D1556 - Standard Test Method for Density of Soil in Place by the Sand-Cone Method.
	4. ASTM D1557 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort 6,000 ft-lbf/ft3.
	5. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the Rubber Balloon Method.
	6. ASTM D2922 - Standard Test Method for Density of Soil and Soil-Aggregate in Place by Nuclear Methods (Shallow Depth).
	7. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in Place by Nuclear Methods (Shallow Depth).


	1.4 DEFINITIONS
	A. Utility: Any buried pipe, duct, conduit, or cable.

	1.5 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Requirements for submittals.
	B. Excavation Protection Plan: Describe sheeting, shoring, and bracing materials and installation required to protect excavations and adjacent structures and property; include structural calculations to support plan.
	C. Product Data: Submit data for geotextile fabric indicating fabric and construction.
	D. Samples: Submit, in air-tight containers, 10 lb sample of each type of fill to testing laboratory.
	E. Materials Source: Submit name of imported fill materials suppliers.
	F. Manufacturer's Certificate: Products meet or exceed specified requirements.

	1.6 QUALITY ASSURANCE
	A. Perform Work in accordance with CNMI Department of Public Works’ standard.
	B. Maintain one copy of each document on site.

	1.7 QUALIFICATIONS
	A. Prepare excavation protection plan under direct supervision of Professional Engineer experienced in design of this Work and licensed in the CNMI.

	1.8 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	1.9 COORDINATION
	A. Verify Work associated with lower elevation utilities is complete before placing higher elevation utilities.


	PART 2 -  PRODUCTS
	2.1 FILL MATERIALS
	A. Subsoil Fill: Type S1, S2 as specified in Section 31 05 13.
	B. Structural Fill: Type S1, S2, A1, A2, A3, A7 as specified in Section 31 05 13 and 31 05 16.
	C. Granular Fill: Type A1, A2, A3, A7 as specified in Section 31 05 16.
	D. Concrete: Lean concrete, Structural concrete as specified in Section 03 30 00 with compressive strength of 2000 psi.

	2.2 ACCESSORIES
	A. Geotextile Fabric: Non-biodegradable, woven or non-woven.
	1. Substitutions: Section 01 60 00 - Product Requirements Not Permitted.



	PART 3 -  EXECUTION
	3.1 LINES AND GRADES
	A. Lay pipes to lines and grades indicated on Drawings.
	1. Owner’s Representative reserves right to make changes in lines, grades, and depths of utilities when changes are required for Project conditions.

	B. Maintain grade alignment of pipe using string line parallel with grade line and vertically above centerline of pipe.
	1. Establish string line on level batter boards at intervals of not more than 25 feet.
	2. Install batter boards spanning trench, rigidly anchored to posts driven into ground on both sides of trench.
	3. Set three adjacent batter boards before laying pipe to verify grades and line.
	4. Determine elevation and position of string line from elevation and position of offset points or stakes located along pipe route.
	5. Do not locate pipe using side lines for line or grade.


	3.2 PREPARATION
	A. Call Local Utility Line Information service at CUC 235-7025, IT&E 234-6100 and MCV 235-4628 not less than three working days before performing Work.
	1. Request underground utilities to be located and marked within and surrounding construction areas.

	B. Identify required lines, levels, contours, and datum locations.
	C. Protect plant life, lawns, rock outcropping and other features remaining as portion of final landscaping.
	D. Protect bench marks, existing structures, fences, sidewalks, paving, and curbs from excavating equipment and vehicular traffic.
	E. Maintain and protect above and below grade utilities indicated to remain.
	F. Establish temporary traffic control and detours when trenching is performed in public right-of-way. Relocate controls and reroute traffic as required during progress of Work.

	3.3 TRENCHING
	A. Excavate subsoil required for utilities to utility service.
	B. Remove lumped subsoil, boulders, and rock up of 1/6 cubic yard, measured by volume. Remove larger material as specified in Section 31 23 23.
	C. Perform excavation within 24 inches of existing utility service in accordance with the local utility’s requirements.
	D. Do not advance open trench more than 200 feet ahead of installed pipe.
	E. Cut trenches to width indicated on Drawings.  Sufficiently wide to enable installation and allow inspection.  Remove water or materials that interfere with Work.
	F. Excavate bottom of trenches maximum 2 feet wider than outside diameter of pipe.
	G. Excavate trenches to depth indicated on Drawings. Provide uniform and continuous bearing and support for bedding material and pipe utilities.
	H. Do not interfere with 45 degree bearing splay of foundations.
	I. When Project conditions permit, slope side walls of excavation starting 2 feet above top of pipe. When side walls can not be sloped, provide sheeting and shoring to protect excavation as specified in this section.
	J. When subsurface materials at bottom of trench are loose or soft, excavate to greater depth as directed by Owner’s Representative until suitable material is encountered.
	K. Cut out soft areas of subgrade not capable of compaction in place. Backfill with Fill Type and compact to density equal to or greater than requirements for subsequent backfill material.
	L. Trim excavation.  Hand trim for bell and spigot pipe joints.  Remove loose matter.
	M. Correct areas over excavated areas with compacted backfill as specified for authorized excavation or replace with fill concrete as directed by Owner’s Representative.
	N. Remove excess subsoil not intended for reuse, from site.

	3.4 SHEETING AND SHORING
	A. Sheet, shore, and brace excavations to prevent danger to persons, structures and adjacent properties and to prevent caving, erosion, and loss of surrounding subsoil.
	B. Support trenches more than 5 feet deep excavated through unstable, loose, or soft material. Provide sheeting, shoring, bracing, or other protection to maintain stability of excavation.
	C. Design sheeting and shoring to be removed at completion of excavation work.
	D. Repair damage caused by failure of the sheeting, shoring, or bracing and for settlement of filled excavations or adjacent soil.
	E. Repair damage to new and existing Work from settlement, water or earth pressure or other causes resulting from inadequate sheeting, shoring, or bracing.

	3.5 BACKFILLING
	A. Backfill trenches to contours and elevations with unfrozen fill materials.
	B. Systematically backfill to allow maximum time for natural settlement. Do not backfill over porous, wet, frozen, or spongy subgrade surfaces.
	C. Place geotextile fabric over Fill Type prior to placing subsequent fill materials.
	D. Place material in continuous layers as follows:
	1. Subsoil Fill: Maximum 12 inches compacted depth.
	2. Structural Fill: Maximum 8 inches compacted depth.
	3. Granular Fill: Maximum 8 inches compacted depth.

	E. Employ placement method that does not disturb or damage foundation perimeter drainage and utilities in trench.
	F. Maintain optimum moisture content of fill materials to attain required compaction density.
	G. Do not leave more than 50 feet of trench open at end of working day.
	H. Protect open trench to prevent danger to the public.

	3.6 TOLERANCES
	A. Section 01 40 00 - Quality Requirements: Tolerances.
	B. Top Surface of Backfilling Under Paved Areas: Plus or minus (1 inch) (0.08 feet) from required elevations.
	C. Top Surface of General Backfilling: Plus or minus (1 inch) (0.08 feet) from required elevations.

	3.7 FIELD QUALITY CONTROL
	A. Section 01 40 00 - Quality Requirements and 01 70 00 - Execution and Closeout Requirements: Field inspecting, testing, adjusting, and balancing.
	B. Perform laboratory material tests in accordance with ASTM D1557, ASTM D698 or AASHTO T180.
	C. Perform in place compaction tests in accordance with the following:
	1. Density Tests: ASTM D1556, ASTM D2167, or ASTM D2922.
	2. Moisture Tests: ASTM D3017.

	D. When tests indicate Work does not meet specified requirements, remove Work, replace, compact, and retest.

	3.8 PROTECTION OF FINISHED WORK
	A. Section 01 70 00 - Execution and Closeout Requirements: Protecting finished work.
	B. Reshape and re-compact fills subjected to vehicular traffic during construction.

	3.9 SCHEDULE
	A. Water Piping:
	1. Cover pipe and bedding with Fill Type: To subgrade elevation indicated in the Drawing.
	2. Compact uniformly to the requirement indicated in the Drawing.

	B. Duct Bank:
	1. Cover duct and bedding with Fill Type: To subgrade elevation indicated in the Drawing.
	2. Compact uniformly to minimum 95 percent of maximum density.




	31 23 23 - Fill
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Related Sections:
	1. Section 03 30 00 - Cast-In-Place Concrete: Concrete materials.
	2. Section 31 05 13 - Soils for Earthwork: Soils for fill.
	3. Section 31 05 16 - Aggregates for Earthwork: Aggregates for fill.
	4. Section 31 23 16 - Excavation.
	5. Section 31 23 17 - Trenching: Backfilling of utility trenches.
	6. Section 33 10 01 – Water Transmission and Distribution System.


	1.2 UNIT PRICE - MEASUREMENT AND PAYMENT - Not Used.
	1.3 REFERENCES
	A. American Association of State Highway and Transportation Officials:
	1. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils Using a 10-lb Rammer and an 18-in. Drop.

	B. ASTM International:
	1. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort 12,400 ft-lbf/ft3.
	2. ASTM D1556 - Standard Test Method for Density of Soil in Place by the Sand-Cone Method.
	3. ASTM D1557 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort 6,000 ft-lbf/ft3.
	4. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the Rubber Balloon Method.
	5. ASTM D2922 - Standard Test Method for Density of Soil and Soil-Aggregate in Place by Nuclear Methods Shallow Depth.
	6. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in Place by Nuclear Methods Shallow Depth.
	7. ASTM D4253 - Standard Test Methods for Maximum Index Density and Unit Weight of Soils Using a Vibratory Table.


	1.4 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Requirements for submittals.
	B. Product Data: Submit data for geotextile fabric indicating fabric and construction.
	C. Samples: Submit, in air-tight containers, 10 lb sample of each type of fill to testing laboratory.
	D. Materials Source: Submit name of imported fill materials suppliers.
	E. Manufacturer's Certificate: Products meet or exceed specified requirements.

	1.5 QUALITY ASSURANCE
	A. Perform Work in accordance with CNMI Department of Public Works’ standard.
	B. Maintain one copy of each document on site.


	PART 2 - PRODUCTS
	2.1 FILL MATERIALS
	A. Subsoil Fill: Type S1, S2 as specified in Section 31 05 13.
	B. Structural Fill: Type S1, S2, A1, A2, A3, A7 as specified in Section 31 05 13.
	C. Granular Fill: Type A1, A2, A3, A7 as specified in Section 31 05 16.
	D. Concrete: Lean concrete and Structural concrete as specified in Section 03 30 00 with compressive strength of 250 - 500 psi.

	2.2 ACCESSORIES
	A. Geotextile Fabric: Non-biodegradable, woven or non-woven.
	1. Substitutions: Section 01 60 00 - Product Requirements.



	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Verify subdrainage, dampproofing, or waterproofing installation has been inspected.
	B. Verify underground tanks are anchored to their own foundations to avoid flotation after backfilling.
	C. Verify structural ability of unsupported walls to support loads imposed by fill.

	3.2 PREPARATION
	A. Compact subgrade to density requirements for subsequent backfill materials.
	B. Cut out soft areas of subgrade not capable of compaction in place. Backfill with structural or granular fill and compact to density equal to or greater than requirements for subsequent fill material.
	C. Scarify subgrade surface to depth of 6 inch
	D. Proof roll to identify soft spots; fill and compact to density equal to or greater than requirements for subsequent fill material.

	3.3 BACKFILLING
	A. Backfill areas to contours and elevations with unfrozen materials.
	B. Systematically backfill to allow maximum time for natural settlement. Do not backfill over porous, wet, frozen or spongy subgrade surfaces.
	C. Place geotextile fabric over fill prior to placing next lift of fill.
	D. Place material in continuous layers as follows:
	1. Subsoil Fill: Maximum 12 inches compacted depth.
	2. Structural Fill: Maximum 8 inches compacted depth.
	3. Granular Fill: Maximum 8 inches compacted depth.

	E. Employ placement method that does not disturb or damage other work.
	F. Maintain optimum moisture content of backfill materials to attain required compaction density.
	G. Backfill against supported foundation walls. Do not backfill against unsupported foundation walls.
	H. Backfill simultaneously on each side of unsupported foundation walls until supports are in place.
	I. Slope grade away from building minimum 2 percent slope for minimum distance of 10 feet, unless noted otherwise.
	J. Make gradual grade changes. Blend slope into level areas.
	K. Remove surplus backfill materials from site.
	L. Leave fill material stockpile areas free of excess fill materials.

	3.4 TOLERANCES
	A. Section 01 40 00 - Quality Requirements: Tolerances.
	B. Top Surface of Backfilling Within Building Areas: Plus or minus 1 inch from required elevations.
	C. Top Surface of Backfilling Under Paved Areas: Plus or minus 1 inch from required elevations.
	D. Top Surface of General Backfilling: Plus or minus 1 inch from required elevations.

	3.5 FIELD QUALITY CONTROL
	A. Section 01 40 00 - Quality Requirements: Field inspecting, testing, adjusting, and balancing.
	B. Perform laboratory material tests in accordance with ASTM D1557, ASTM D698 or AASHTO T180.
	C. Perform in place compaction tests in accordance with the following:
	1. Density Tests: ASTM D1556, ASTM D2167, or ASTM D2922.
	2. Moisture Tests: ASTM D3017.

	D. When tests indicate Work does not meet specified requirements, remove Work, replace and retest.
	E. Proof roll compacted fill surfaces under slabs-on-grade, pavers, paving, and.

	3.6 PROTECTION OF FINISHED WORK
	A. Section 01 70 00 - Execution and Closeout Requirements: Protecting finished work.
	B. Reshape and re-compact fills subjected to vehicular traffic.

	3.7 SCHEDULE
	A. Interior Slab-On-Grade:
	1. Fill Type, 6 inches thick, compacted to 95 percent.
	2. Cover with Fill Type, 2 inches thick, compact uniformly to 95 percent of maximum density.

	B. Fill Under Grass Areas:
	1. Fill Type, to 6 inches below finish grade, compact uniformly to 85 percent of maximum density.

	C. Fill Under Asphalt and Concrete Paving:
	1. Compact subsoil to 95 percent of its maximum dry density.




	31 25 13 - Erosion Controls
	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. Work Included:

	1.2 UNIT PRICE - MEASUREMENT AND PAYMENT
	A. Measurement and Payment: Section 01 22 00.


	PART 2 -  PRODUCTS
	A. Material shall conform to the following Sections:
	1. Trenching  Section 31 23 17
	2. Fill   Section 31 23 23
	3. Geotextiles DEQ Approved/per Plan
	4. Sandbags DEQ Approved
	5. Silt fence DEQ Approved/per Plan and this Section


	PART 3 -  EXECUTION
	3.1 CONSTRUCTION REQUIREMENTS
	A. Erosion Control Plan.  The erosion control plan in the contract documents reflect special concerns, measures to protect resources, and permit requirements.  An alternate erosion control plan, with all necessary permits, may be submitted for approva...
	B. Controls and Limitations on Work.  Before grubbing and grading, construct all erosion controls around the perimeter of the project including filter barriers, diversion, and settling structures.  Limit the combined grubbing and grading operations ar...
	1. Construct temporary erosion controls in incremental stages as construction proceeds.
	2. Construct temporary slope drains, diversion channels, and earth berms to protect disturbed areas and slopes.
	3. Provide silt fence around existing drainage inlets for protection from sedimentation.
	4. Apply temporary turf establishment on uncompleted disturbed areas that will remain exposed for over 30 calendar days.
	5. Construct and maintain erosion controls on and around soil stockpiles to prevent soil loss.  Silt fence should surround soil stockpiles, and stockpiles should be seeded with appropriate grass species for erosion control if the stockpile is to remai...
	6. Following each day's grading operations, shape earthwork to minimize and control erosion from storm runoff.

	C. Filter Barriers.  Construct silt fence, or brush barriers for filtering sediment from runoff and reducing the velocity of sheet flow.  Conserve brush from clearing operations to construct brush barriers.  Silt fence fabric shall meet the Table belo...
	1. Filter Fabric
	2. Fence post shall be a minimum of 36 inches long.  Wood post shall be of sound quality hardwood with a minimum cross sectional area of 3.0 square inches.  Steel post will be standard “T” and “U” section weighing not less than 1 lb/ft.
	3. Wire fence shall be a minimum 14.25 gage with a maximum 6 inches mesh opening or as approved by DEQ.
	4. Envirofence or approved equal maybe used in lieu of the above method providing the unit is installed per manufacturer’s instructions.

	D. Sediment Retention Structures.  Construct temporary sediment retention structures as follows:
	1. Temporary sediment traps.  Construct temporary sediment traps to detain runoff from disturbed areas and settle out sediment.  Provide outlet protection.

	E. Outlet Protection.  Construct riprap aprons or basins to reduce water velocity and prevent scour at the outlet of permanent and temporary erosion control measures.
	F. Diversions.  Construct temporary channels, temporary culverts, earth berms, or sandbags to divert water around disturbed areas and slopes.  Use temporary channels, temporary culverts, pumps, sandbags, or other methods to divert the flow of live str...

	3.2 MAINTENANCE AND CLEANUP
	A. Maintain temporary erosion control measures in working condition until the project is complete or the measures are no longer needed.  Clean erosion control measures when half full of sediment.  Use the sediment in the work, if acceptable, or dispose.
	B. Replace erosion control measures that cannot be maintained and those that are damaged by construction operations.
	C. Remove and dispose of temporary erosion control measures when the turf is satisfactorily established and drainage ditches and channels are lined and stabilized.  Remove and dispose of erosion control measures.
	D. Restore the ground to its natural or intended condition and provide permanent erosion control measures.



	32 01 01 - Pavement Removal and Replacement
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Where trenches, pits or other excavations are made in existing roadways and where asphalt or concrete pavement exists, restoration of such pavements shall require Department of Public Works Pavement Patching and Repair Permit, field inspection and ...
	B. Refer to Typical Road Restoration in project drawings for removal and replacement requirements.

	1.2 RELATED SECTIONS
	A. Policy on Asphalt Road Pavement Patching and Repair by DPW (provided at the end of this section).
	B. Specifications for Road Restoration by DPW (provided at the end of this section).

	1.3 UNIT PRICE - MEASUREMENT AND PAYMENT
	A. Measurement and Payment: Section 01 22 00.

	1.4 SUBMITTALS
	A. Certificates of Conformance or Compliance: Submit the following for approval:
	1. Base materials
	2. Asphalts and asphalt cement
	3. Bituminous Concrete Mix
	4. Concrete

	B. Materials Tests and Test Reports: The testing requirements for materials incorporated in referenced documents will be waived provided the manufacturer submits certificates stating: previously manufactured materials have been tested by recognized la...
	C. DPW Pavement Patching and Repair Permit – refer to DPW Policy on Asphalt Road Pavement Patching and Repair for guidelines.


	PART 2 -  PRODUCTS
	See attached DPW Specifications for Road Restoration.

	PART 3 -  EXECUTION
	See attached DPW Specifications for Road Restoration.


	32 01 01bDPW Policy
	32 11 23 - Aggregate Base Courses
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Aggregate subbase.
	2. Aggregate base course.

	B. Related Sections:
	1. Section 31 22 13 - Rough Grading: Preparation of site for base course.
	2. Section 31 23 17 - Trenching: Compacted fill under base course.
	3. Section 31 23 23 - Fill: Compacted fill under base course.


	1.2 UNIT PRICE - MEASUREMENT AND PAYMENT - Not Used.
	1.3 REFERENCES
	A. American Association of State Highway and Transportation Officials:
	1. AASHTO M288 - Standard Specification for Geotextile Specification for Highway Applications.
	2. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils Using a 10-lb) Rammer and an 18-in. Drop.

	B. ASTM International:
	1. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort 12,400 ft-lbf/ft3.
	2. ASTM D1556 - Standard Test Method for Density of Soil in Place by the Sand-Cone Method.
	3. ASTM D1557 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort 6,000 ft-lbf/ft3.
	4. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the Rubber Balloon Method.
	5. ASTM D2922 - Standard Test Method for Density of Soil and Soil-Aggregate in Place by Nuclear Methods Shallow Depth.
	6. ASTM D2940 - Standard Specification for Graded Aggregate Material For Bases or Subbases for Highways or Airports.
	7. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in Place by Nuclear Methods Shallow Depth.


	1.4 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Requirements for submittals.
	B. Product Data:
	1. Submit data for geotextile fabric and herbicide.

	C. Samples: Submit, in air-tight containers, 10 lb sample of each type of aggregate fill to testing laboratory.
	D. Materials Source: Submit name of aggregate materials suppliers.
	E. Manufacturer's Certificate: Certify Products meet or exceed specified requirements.

	1.5 QUALITY ASSURANCE
	A. Furnish each aggregate material from single source throughout the Work.
	B. Perform Work in accordance with CNMI’s Department of Public Works’ standard.
	C. Maintain one copy of each document on site.


	PART 2 -  PRODUCTS
	2.1 AGGREGATE MATERIALS
	A. Subbase Aggregate: ASTM D2940; graded type.
	B. Base Aggregate: ASTM D2940; graded type.

	2.2 ACCESSORIES
	A. Geotextile Fabric: AASHTO M288; non-woven, polypropylene.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Section 02 00 00 - Existing Conditions: Verification of existing conditions before starting work.
	B. Verify compacted substrate is dry and ready to support paving and imposed loads.
	1. Proof roll substrate in minimum two perpendicular passes to identify soft spots.
	2. Remove soft substrate and replace with compacted fill as specified in Section 31 23 23.

	C. Verify substrate has been inspected, gradients and elevations are correct.

	3.2 PREPARATION
	A. Correct irregularities in substrate gradient and elevation by scarifying, reshaping, and re-compacting.
	B. Do not place fill on soft, muddy, or frozen surfaces.

	3.3 AGGREGATE PLACEMENT
	A. Install geotextile fabric over subgrade in accordance with manufacturer's instructions.
	1. Lap ends and edges minimum 6 inches.
	2. Anchor fabric to subgrade when required to prevent displacement until aggregate is installed.

	B. Spread aggregate over prepared substrate to total compacted thickness of 6 inches.
	C. Place aggregate equal thickness layers to total compacted thickness of 6 inches.
	1. Maximum Layer Compacted Thickness: 8 inches.
	2. Minimum Layer Compacted Thickness: 4 inches.

	D. Roller compact aggregate to 95 percent maximum density or as indicated on Drawings.
	E. Level and contour surfaces to elevations, profiles, and gradients indicated.
	F. Add small quantities of fine aggregate to coarse aggregate when required to assist compaction.
	G. Maintain optimum moisture content of fill materials to attain specified compaction density.
	H. Use mechanical tamping equipment in areas inaccessible to compaction equipment.

	3.4 TOLERANCES
	A. Section 01 40 00 - Quality Requirements: Tolerances.
	B. Maximum Variation From Flat Surface: 1/2 inch measured with 10 foot straight edge.
	C. Maximum Variation From Thickness: 1/4 inch.
	D. Maximum Variation From Elevation: 1/2 inch.

	3.5 FIELD QUALITY CONTROL
	A. Section 01 40 00 - Quality Requirements: Field inspecting, testing, adjusting, and balancing.
	B. Compaction testing will be performed in accordance with ASTM D1556, ASTM D1557, ASTM D698, AASHTO T180, ASTM D2167, ASTM D2922 or ASTM D3017.
	C. When tests indicate Work does not meet specified requirements, remove Work, replace and retest.
	D. Frequency of Tests: One test for every 1000 square yards of each layer compacted aggregate.

	3.6 SCHEDULES
	A. Pavement Restoration: thickness as indicated in the Drawings placed in equal layers.
	1. Compact placed aggregate materials uniformly to achieve minimum percentage of maximum dry density indicated in the Drawings.




	32 92 00 - Turf and Grasses
	33 10 01 - Water Transmission and Distribution System
	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. The work includes providing new water piping and connecting to existing water piping systems and related work.
	1. Water Pipelines: Provide and install transmission and distribution lines, water meters, gate valves, blow-off valves, and other related appurtenances in accordance with the drawings, these specifications and the CUC’s Standards.
	2. Coordination of Work: Coordinate all work under this section, particularly connection to existing systems and other activities, which will affect water service with the Contracting Officer and the Water Division of the Commonwealth Utility Corporat...


	1.2 RELATED SECTIONS
	A. Section 02 00 00 - Existing Conditions
	B. Section 02 00 50 - Existing Underground Structures
	C. Section 31 23 16 - Excavation
	D. Section 31 23 17 - Trenching
	E. Section 31 23 23 – Fill

	1.3 REFERENCES
	A. The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.
	1. Federal Specifications:
	WW-P-421c Pipe cast iron, pressure (for water and other liquids)
	WW-V-58B Valves, Gate, Cast Iron; Threaded and Flanged (for Land Use)
	TT-P-51f Asphalt Varnish
	2. American National Standards Institute (ANSI) Publications:
	A21.11 Rubber Gasket for Joint for Ductile Iron and Gray Iron Pressure Pipe and Fittings
	3. B16.1-1967 Cast Iron Flanges and Flanged Fittings 25, 125, 250 and 800 lbs.
	4. American Society of Mechanical Engineers (ASME) Publications:
	5. B16.1-2010 Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250
	6. American Society for Testing and Materials (ASTM) Publications:
	A47-99(2009) Ferritic Malleable Iron Castings
	A48-03(2012) Gray Iron Castings
	A126-04(2009) Gray Iron Castings for Valves, Flanges and Pipe Fittings
	A269-10 Seamless and Welded Austenitic Stainless Steel Tubing for General Service
	A307-10 Carbon Steel Bolts and Studs, 60000 PSI Tensile Strength
	A325-10 Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum Tensile Strength
	A513-12 Electrical-Resistance-Welded Carbon and Alloy Steel Mechanical Tubing
	B61-08 Steam or Valve Bronze Castings
	B62-09 Composition Bronze or Ounce Metal Castings
	D1248-12 Polyethylene Plastics Extrusion Materials for Wire and Cable
	D1785-12 Polyvinyl Chloride (PVC) Plastic Pipe, Schedules 40, 80, and 120
	D2564-12 Solvent Cements for Poly (Vinyl Chloride) (PVC) Plastic Pipe and Fittings.
	D 2683  Standard Specification for Socket-Type Polyethylene Fittings for Outside Diameter-Controlled Polyethylene Pipe and Tubing
	D3261  Standard Specification for Butt Heat Fusion Polyethylene (PE) Plastic Fittings for Polyethylene (PE) Plastic Pipe and Tubing
	D 3350-08  Standard Specification for Polyethylene Plastics Pipe and Fittings Materials
	7. American Water Works Association (AWWA) Publications:
	C104-08 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water
	C105-10 Polyethylene Encasement for Ductile-Iron Pipe Systems
	C110-12 Ductile-Iron and Gray-Iron Fittings
	C111-12 Rubber Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
	C115-11 Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded Flanges
	C151-09 Ductile-Iron Pipe, Centrifugally Cast, for Water
	C153-11 Ductile-Iron Compact Fittings for Water Service
	C500-09 Metal-Seated Gate Valves for Water Supply Service
	C503-05 Wet-Barrel Fire Hydrants
	C507-11 Ball Valves, 6 In. Through 60 In.
	C509-09 Resilient-Seated Gate Valves for Water Supply Service
	C600-10 Installation of Ductile-Iron Water Mains and Their Appurtenances
	C605-05 Underground Installation of Polyvinyl Chloride (PVC) Pressure Pipe and Fittings for Water
	C651-05 Disinfecting Water mains
	C701-12 Cold-Water Meters–Turbine Type, for Customer Service
	C800-05 Underground Service Line Valves and Fittings
	C900-07 Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 4 In. Through 12 In., for Water Transmission and Distribution
	C906-90 Polyethelene (PE) Pressure Pipe and Fittings, 4 In. through 63 In., for Water Distribution and Transmission
	M20 Manual of Water Supply Practices, Water Chlorination and Chlorination Practices and Principles


	1.4 SUBMITTALS
	A. Submit drawings for layout of valving systems, connections to existing systems, water service connections and special transition sections.  Indicate locations and configurations of all fittings, valves, and other appurtenances and accessories on la...
	B. Manufacturer’s Data: Submit manufacturer’s standard drawings or catalog cuts of the following items:
	1. Pipe, fittings, joints, couplings, and gaskets
	2. All Valves, including, but not limited to gate, check, pressure, float, air relief, altitude, pump control, and blow-off.                                                                                                                               ...
	3. Valve boxes
	4. Water Meters

	C. Standards Compliance: Submit manufacturer’s certificates of conformance or compliance for each of the following items:
	1. Pipes and fittings
	2. Pipe joint materials
	3. Valves
	4. Valves Boxes


	1.5 QUALITY ASSURANCE
	A. All material shall be new and of current manufacture and shall be guaranteed against defects of workmanship in accordance with the general conditions and supplementary conditions.
	B. For assembly, installation and testing of work in this section use only thoroughly trained and experienced personnel who are familiar with the requirements for this work and with installation recommendations.
	C. All drinking water system components shall be certified as meeting and conforming to the requirements of NSF/ANSI 61 and 372.
	1. NSF/ANSI 61 - Drinking Water System Components - Health Effects.
	2. NSF/ANSI 372 - Drinking Water System Components - Lead Content.


	1.6 DELIVERY, STORAGE, AND HANDLING OF MATERIALS:
	A. Delivery and Storage: Inspect materials delivered to site for damage; unload and store with minimum handling.  Store materials in enclosures or under protective covering; store rubber gaskets not to be installed immediately under cover, out of dire...
	B. Handling: Handle pipe, fittings, valves and other accessories and appurtenances in such a manner as to ensure delivery to the trench in sound, undamaged condition.


	PART 2 -  PRODUCTS
	2.1 POLYVINYL CHLORIDE PIPE (PVC): LESS THAN 4-INCH DIAMETER
	A. Pipe-Polyvinyl chloride pipe less than four inches in diameter shall be schedule 80.  PVC material shall conform to ASTM D1785.  Each length of pipe shall be marked with the manufacturer’s name, nominal size, schedule, and date of manufacture.
	B. Joints and Fittings - Joints shall be solvent weld, socket type conforming to ASTM D2564.  Joints and fittings shall have pressure rating at least equivalent to that of the pipe.

	2.2 POLYVINYL CHLORIDE PIPE (PVC): 4-INCH THRU 12-INCH DIAMETER
	A. Pipe - Polyvinyl chloride pipe shall conform to AWWA C900-07, Class 235 (DR 18).
	Each standard or random length shall have been factory tested twice the service pressure rating of the pipe.  Each length of pipe shall be marked with the manufacturer’s name, nominal size, pressure classification and date of manufacture.
	B. Joints - Joints shall be push-on type couplings or internal socket bell PVC unless shown otherwise on the drawings with rubber gaskets conforming to ASTM D3139.  Internal socket bells of PVC pipe or separate couplings shall meet the same strength r...
	C. Fittings - Fittings shall be of ductile iron mechanical joint compact type conforming to ANSI/AWWA C153.  Fittings shall have a pressure rating at least equivalent to that of the pipe used and shall be cement-mortar lined, double thickness, in acco...
	D. Water Main Warning Tape - Metallic impregnated warning tape shall be blue in color with “Caution - Buried Water Line Below” continuously printed on it.  Tape shall be made by company regularly engaged in making metallic warning tapes, such as Griff...

	2.3 DUCTILE IRON PIPE (DI): 4-INCH THRU 12-INCH DIAMETER
	A. For use at all exposed conditions both aboveground and in valve vaults.
	B. Ductile-Iron Pipe:
	a. Comply with AWWA C151.
	b. Bituminous Outside Coating: Comply with AWWA C151.
	c. Pipe Mortar Lining:
	1) Comply with AWWA C104.
	2) Double thickness.

	d. Pipe Class:
	1) Comply with AWWA C151.
	2) Working pressure 250psi

	e. Fittings:
	1) Material: Ductile iron, AWWA C110.
	2) Compact Fittings: Comply with AWWA C153.
	3) Coating and Lining:
	a. Bituminous Coating: Comply with AWWA C110.
	b. Cement Mortar Lining: Comply with AWWA C104, double thickness.

	f. Joints:
	1) Mechanical and Push-on Joints: Comply with AWWA C111.
	2) Flanged Joints: Comply with AWWA C115



	2.4 VALVES, AND OTHER WATER ACCESSORIES
	A. Gate Valve:
	1. Valves 2”- 12” shall be resilient wedge type rated for 250 psig cold water working pressure. All ferrous components shall be ductile iron, ASTM A536. Valves 3”-12” shall be in full compliance with AWWA C515. The words “D.I.” or “Ductile Iron” shall...
	2. The gate valve stem and wedge nut shall be copper alloy in accordance with Section 4.4.5.1 of the AWWA C515 Standard. Stainless Steel stems are not acceptable. The NRS stem must have an integral thrust collar in accordance with Section 4.4.5.3 of A...
	3. Valves shall be certified by NSF to Standard 61.
	4. The    operating    nut    shall    be constructed of ductile iron and shall have four flats at stem connection to ensure even input torque to the stem. All   gaskets   shall   be   pressure-energized O-Rings.  Handwheels shall be furnished only wh...
	5. Stem shall be sealed by three O-Rings. The top two O-Rings shall be replaceable with valve fully open and while subject to full rated working pressure. O-Rings set in a cartridge shall not be allowed.
	6. All internal and external surfaces of the valve body and bonnet shall have a fusion-bonded-epoxy coating, complying with ANSI/AWWA C550, applied electrostatically prior to assembly.
	7. Valves shall be American Flow Control’s Series 2500 Ductile Iron Resilient Wedge Gate Valve, or approved equal.
	8. Valves Boxes: Each gate valve on buried piping shall be provided with an adjustable cast-iron box of a size suitable for the valve on which it is to be used.  The head shall be round and the lid shall have the word “WATER” cast on it.  The least di...

	B. Check Valve:
	Check valve shall be of the flanged globe style, center-guided, silent, non-slam type. Check valve to have cast iron body, bronze disc and seat, and stainless steel spring   with NSF 61 approved fusion bonded epoxy coating.  Flange drilling to be ANSI...
	Globe style silent check valve shall be Flomatic, model 402BTR, manufactured by Flomatic Corporation, or approved equal.
	C. Pressure Gauge:
	All pressure gauges shall have a 3-1/2" dial with black enamel finish with stainless steel plate ring.  Accuracy shall be ½ of 1 percent of scale range.  The movement shall be constructed of stainless steel and monel, rustproof and corrosion resistant...
	Gauges shall be March Type 103 “Mastergauge”, Marshall town Figure 23, Ashcroft Duragauge equivalent, or approved equal.
	D. Flow Meter:
	Flow Meter shall be SCADA compatible.  The flow meter shall be bluetooth capable.
	1. Flow Sensor
	 Mounting:  Flange ANSI B 16.5
	 Housing:  Carbon Steel
	 Flanges:  Carbon Steel
	 Lining:   Hard Rubber
	 Accuracy:  Better than ±0.25%
	2. Remote Display Unit (mounted within chlorination building)
	 Housing:  Polycarbonate, glass reinforced
	 Protection Lid: Transparent Polycarbonate
	 Display: 1.5 x 2.7” white backlit LCD-display (64 x 128 pixels) with softkeys
	3. Remote Converter
	 Accuracy:  ± 0.1% of reading
	 Measuring Range: Minimum range = 0 – 0.6 ft/sec
	    Maximum range = 0 – 30 ft/sec
	 Housing:  Polycarbonate, glass reinforced

	The flow meter shall be equipped with a data logger.
	The flowmeter shall be installed in a straight pipe at a distance from interfering elements of 3 x Diameter upstream and 2 x Diameter downstream or per manufacturer’s requirements.
	Manufacturer: MJK Magflux Electromagnetic Flow Meter, or approved equal.
	E. Combination Air Release Valve:
	Combination air release valve shall be automatic float operated valves designed to exhaust large quantities of air during the filling of a piping system and close upon liquid entry.  The valve shall open during draining or if a negative pressure occur...
	The valve body and cover shall be constructed of ASTM A126 Class B cast iron.
	The float, guide shafts, and bushings shall be constructed of Type 316 stainless steel.  Non-metallic floats, linkage, or bushings are not acceptable. Resilient seats shall be Buna-N.
	The exterior of the valve shall be coated with a universal alkyd primer.
	Manufacturer: Series 201C.2 (single body) as manufactured by Val-Matic Valve and Manufacturing Corporation, Elmhurst, Il, USA, or approved equal.

	2.5 Fire Hydrant:
	Hydrants shall conform to AWWA C503 or UL 246, “Wet Barrel” design.  Hydrants shall be 6-inch diameter with a minimum 5-inch clear inlet valve opening, and provided with one 4-1/2 inch pumper connection and two 2-1/2 inch hose connections.  Hydrants s...
	2.6 Flush Hydrant:
	Flush hydrant shall be self-draining, compression type with 2-3/16” main valve opening.  Inlet connection shall be 2-inch MJ.  Outlet shall be 2-inch IP.  Hydrant shall have a 3-inch ductile iron pipe riser with a cast iron stock top, and non-turning ...
	Flush hydrant shall be Eclipse No. 2 Post Hydrant as manufactured by John C. Kupferle Foundry Co., or approved equal.

	2.7 Corporation Stops:
	Corporation stops shall be ball valve type made up of brass conforming to ASTM B62; and shall be suitable for the working pressure of the system. Inlet shall be male iron pipe thread or AWWA taper thread.  Outlet shall be pack joint for PE pipe.  Corp...
	2.8 SERVICE SADDLE:
	Service saddle shall be double strap type, stainless steel type 304, designed to hold pressures in excess of pipe working pressure.
	2.9 CONNECTORS
	A. Flexible Couplings: Provide flexible couplings where called for on the drawings or where necessary in sizes and working pressure equal to the design pressure for the pipe for which they are to be installed.  For buried pipes, they shall have cast-i...
	Couplings shall be of steel with stainless steel bolts, without pipe stop, and shall be sized fit the pipe shown on the plans.  The thickness of the middle ring shall be not less than the thickness of the steel pipe on which it is used, and in no case...
	B. Flanged Couplings Adapters: Flanged adapters shall have at least four (4) anchor studs per coupling or equivalent.  Bolts and nuts shall be Type 18-8 stainless steel.
	C. Clamp-Type Couplings: Clamp-type couplings shall be designed for a water working pressure equal to the design pressure for the pipe on which they are installed, and shall be equipped with rubber gaskets for water service.  Couplings for pipe and fi...
	Buried clamp-style couplings shall be coated with a coal tar compound.  The compound shall be 1/8-inch thick coating of EC-244, as manufactured by Minnesota Mining and Manufacturing Co., Bitumastic Super Service Black by the Koppers Co., or approved e...
	D. Insulating Flanges: Insulating flanges shall be used with couplings to connect pipes of dissimilar material or when indicated on the drawings.  The insulating flanges shall consist of a central gasket, bolt sleeve and insulating washer with steel w...
	E. Bolts and Nuts: All bolts, washer, and nuts not specified to be Type 18-8 stainless steel shall be hot dipped galvanized steel bolts unless otherwise shown on drawings.  The material for steel bolts and nuts shall conform to the requirements of the...
	All bolts shall be furnished with hexagonal or square heads and semi-finished hexagonal nuts.
	The dimensions of all heads and nuts shall be not less than those required for the American Standard regular, and the height shall be sufficient to break the bolt in the body portion when tested.  Threads shall be American Standard Screw Thread, coars...
	F. Adapters: Wherever indicated or whenever a transition from one type of pipe to another occurs, suitable adapters for pressure rating equal to the adjacent pipes shall be installed.

	2.10 RESTRAINED JOINTS
	Wedge action retainer glands shall be used on the mechanical joints of new fire hydrant installations; on PVC pipe specified to be restrained to a mechanical joint hub; on mechanical joints specified to be retained on the construction drawings; and on...
	A. Retainer gland restraints for ductile iron pipe shall be “Mega-Lug 1100 Series” and retainer gland restraints for PVC pipe shall be “Mega-Lug 2200 Series” by EBBA Iron Sales, or approved equal.
	B. Joint preparation and installation shall be in accordance with manufacturer’s recommendations.

	2.11 PIPE SUPPORTS
	A. Pipe Saddle on Concrete Support: Concrete support shall be 2,000 psi cast-in-place concrete with 1”x2” stainless steel restraint strap and 30# felt-liner around the full circumference, installed as shown in the plans.
	B. Pipe Saddle on Stanchion Support: Pipe support shall be stainless steel stanchion saddle with stainless steel yoke and nuts, designed to hold pressures in excess of pipe working pressure. Provide Figure 63P Square Cut End Stanchion, stainless steel...


	PART 3 -  EXECUTION
	3.1 GENERAL
	A. No more than one week’s supply of material shall be distributed in advanced of pipe laying operations unless approved by the Owner’s Representative.

	3.2 PIPE LAYING AND JOINTING
	A. Pipe, fittings, valve and accessories will be carefully inspected by the Contracting Officer before and after installation and those found defective will be rejected.  Pipes and fittings shall be free from fins and burrs.  Before being placed in po...
	Installation of piping, fittings, and appurtenances shall be in accordance with the manufacturer’s written instructions and in accordance with the following references:
	1. Ductile Iron Pipe - AWWA C600-10
	2. Polyvinyl Chloride Pipe - AWWA C605-05
	The locations of mains are shown on the drawings.  All mains shall be installed to the grades and elevations shown on the drawings and shall provide a minimum cover of 3 feet from the top of the pipe to existing ground or paved surface.  The allowable...

	B. Connections to Existing Lines: Connections to existing lines shall be made in a manner approved by the Owner’s Representative and shall be accomplished with a minimum interruption of service on the existing line.  Where connections to existing line...
	C. Connections to Water Mains: Service lines shall be connected to the main by a corporation stop and a service saddle or clamp, with a stopcock except as otherwise indicated.  The work shall include the connection to the property service line and be ...
	D. Installation shall be in accordance with the general requirements for installation of pipelines and with the applicable requirements of AWWA C600, or AWWA C605.  Pipe shall be laid in flat-bottom trench without blocks.

	3.3 INSTALLATION OF VALVES
	A. Installation of Valves - Valves shall be installed in accordance with the applicable installation requirements specified herein before for the respective pipeline material of which valves are a part.

	3.4 INSTALLATION OF METER ASSEMBLIES
	A. Meter assemblies shall be installed as shown in the plans and in accordance with the manufacturer’s recommendation and with the CUC Standards.  Location shall be as shown or as directed by the Owner’s Representative.

	3.5 DISINFECTION
	A. All new potable water lines and affected portions of existing potable water lines shall be flushed and disinfected in accordance with AWWA C601.  Application shall be by the continuous feed method.

	3.6 WATER WARNING TAPE
	A. The warning tape shall be installed 18 inches above the top of the pipe, and brought to ground surface at valve boxes.

	3.7 FIELD TEST AND INSPECTIONS
	A. The Contracting Officer will conduct field inspection and witness all field tests specified in this Section.  The Contractor shall perform all field tests, and provide all labor, equipment and incidentals required for testing.  Approval will be by ...

	3.8 PIPE PRESSURE AND LEAKAGE TEST
	All water mains and appurtenances including service laterals and service connection shall be subjected to a hydrostatic pressure test by the Contractor as directed by the Contracting Officer.
	A. PRESSURIZATION: After the pipe has been laid, all newly laid pipe or any valve section thereof shall be subjected to a hydrostatic pressure of at least 1.5 times the working pressure at the point of testing.  Each valve section of the pipe shall be...
	The hydrostatic test shall be at least 2 hour duration.  Test pressure shall not vary by more than 5 psi for the duration of the test.
	B. AIR REMOVAL: Before applying the specified test pressure, air shall be expelled completely from the pipe, valves and hydrants.  If permanent air vents are not located at high points, the Contractor shall install corporation cocks at such points so ...
	At the conclusion of the pressure test, the corporation cocks shall be removed and plugged or left in place at the discretion of the Owner.
	C. EXAMINATION: Any exposed pipe, fittings, valves, hydrants, and joints shall be examined carefully during the test.  Any damaged or defective pipe, fittings, valves, hydrants, or joints that are discovered following the pressure test shall be repair...
	D. LEAKAGE TEST: Leakage shall be defined as the quantity of water that must be supplied into the newly laid pipe or any valved section thereof to maintain pressure within 5 psi of the specified test pressure after the pipe has been filled with water ...
	Leakage shall not be measured by a drop in pressure in a test section over a period of time.
	E. ALLOWABLE LEAKAGE: No pipe installation will be accepted if the leakage is greater than that determined by the following formula:
	L =  SD
	148,000
	Where:

	L = allowable leakage, in gallons per hour
	S = length of pipe tested, in feet
	D = nominal diameter of the pipe, in inches
	P = average test pressure during the leakage test, in pound per square inch (gauge)

	3.9 CHLORINATION OF WATER PIPELINES AND FITTINGS
	Upon completion of the installation of the water system and pressure testing and as soon as is practicable thereafter, the Contractor shall flush and disinfect the water system.
	The Contractor shall install temporary risers adjacent to certain valves for disinfection purposes prior to the start of backfill.  The excavation necessary to expose these risers and the final backfill shall be performed by the Contractor.
	The Contractor shall expose all service connections for chlorination.  After completion of the chlorination and flushing, the Contractor shall backfill the connections.
	A. DISINFECTION PROCEDURE: The Contractor shall perform all work necessary for the disinfection of water pipelines under the supervision of the Contracting Officer.
	B. PRELIMINARY FLUSHING: Where conditions permit, main shall be flushed with maximum available pressure and velocity.  Adequacy of flushing shall be determined by the absence of particles.
	C. CHLORINATION: The Contractor shall submit to the Contracting Officer, for approval, a sketch showing locations of sampling points and a plan of schedule delineating the method or steps he proposes to use to accomplish the work.  The following metho...
	1. Flush new system adequately with chlorinated of at least 50 mg/l concentration.
	2. Retention of chlorinated water (50 mg/l) overnight.
	3. Expose interior surfaces of pipes with chlorinated water (200 mg/l) for 2 hours.
	4. SAMPLING: In all cases, microbiological samples shall be taken only after all chlorine has been flushed out as evidence by the ortho-tolidine test.  Sampling shall be done by the Contractor under the coordination of the Contracting Officer.
	5. DISPOSAL OF CHLORINATED WATER: The Contractor shall be responsible for the proper disposal of chlorinated water to safeguard public health and environment in accordance with local health requirements.
	6. CERTIFICATION: New mains shall be certified after two samples that are collected 24 hours apart in newly chlorinated areas, and one sample that is collected in normally chlorinated area that are adjacent to and directly connected to new mains show ...
	7. REPETITION OF PROCEDURE: Disinfection of mains shall be repeated until samples show absence of coliforms.
	8. PROCEDURAL GUIDELINE: The disinfection procedures herein above are guidelines only and do not guaranty certification after one application.




	33 16 13.16 - Prestressed Concrete Aboveground Water Utility Tank send to DN
	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. Work Included
	1. This section specifies the design qualifications for the Tank Contractor and requirements for the construction of an AWWA D110 Type I core wall, strand wound, prestressed, concrete circular tank and foundation; including all site work, excavation, ...
	2. In the event of discrepancy between this section of the Specifications and any other section of the Specifications, this section shall govern.
	3. The Tank Contractor shall furnish all labor, materials, tools, and equipment necessary to construct, disinfect and test the strand wound, prestressed concrete tank and appurtenances as indicated on the drawings, and as specified.
	4. The specifications and project concept drawings reflect the minimum tank design requirements that shall be used as a guide for the tank design.

	B. Related Work Described Elsewhere
	1. Section 03 30 00 Cast-in-Place Concrete
	2. Section 33 10 01: Water Distribution System
	3. Section 31 23 16:  Excavation
	4. MGS Geotechnical Engineering Report

	C. Description of System
	1. The tank shall consist of a cast-in-place reinforced concrete mat foundation, a strand wrapped, cast-in­ place vertical and circumferentially wound prestressed concrete wall, and a cast-in-place clear span concrete dome roof.

	D. Tank Contractor Definition
	1. If construction for the prestressed concrete tank is subcontracted, the Tank Contractor shall be identified by the main Contractor in its executed Bid Documents.
	2. Due to the critical and complex technical requirements of this project, the prestressed concrete tank specified in this Section shall be furnished by a single Tank Contractor. The Tank Contractor shall be a single firm, or corporation to assume ful...


	1.2 QUALITY ASSURANCE
	A. Qualifications and Experience
	1. Singular Responsibility: It is the intent of this specification to require single party responsibility for the design and construction of the cast-in-place with vertical prestressed reinforcement, AWWA D110 Type I pre-stressed concrete tank. The ta...
	2. All tank work shall be performed by a company that specializes in the design and construction of AWWA D110 Type I cast-in-place, vertical pre-stressed, strand wound pre-stressed concrete tanks using the method of circumferential pre-stressed reinfo...
	3. The Tank Contractor shall have in its employ a Design Engineer registered with the Northern Mariana Islands Board of Professional Licensing as a structural engineer with a minimum experience of five years in the design of AWWA D110 tanks with Type ...
	4. The Tank Contractor shall employ for this project a team consisting of a tank superintendent, project manager, certified shotcrete foreman, pre­stressing foreman, each of whom shall have constructed a minimum of three AWWA D110 Type I core wall tan...
	5. Experience in the design and construction of AWWA D110 Type II, Ill or Type IV core wall tanks, tanks having fixed wall bases, mild-steel reinforced tank core walls, tank core walls incorporating internal stressing systems or external wire wrapping...

	B. Codes & Standards
	C. All Codes shall be considered the most current version of that code unless noted otherwise.
	1. ACI 301 Specifications for Structural Concrete
	2. ACI 305 Hot Weather Concreting
	3. ACI 306 Cold Weather Concreting
	4. ACI 309R Guide for Consolidation of Concrete
	5. ACI 318 Building Code Requirements for Reinforced Concrete and Commentary
	6. ACI 350 Code Requirements for Environmental Engineering Concrete Structures and Commentary
	7. ACI 350.3 Seismic Design of Liquid Containing Concrete Structures and Commentary
	8. ACI 372R Design and Construction of Circular Wire- and Strand Wrapped Prestressed Concrete Structures
	9. ACI 506R Guide to Shotcrete
	10. ASTM A123/A123M Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products
	11. ASTM A185 Standard Specification for Steel Welded Wire Reinforcement, Plain, for Concrete
	12. ASTM A416 Standard Specification for Steel Strand, Uncoated Seven-Wire for Prestressed Concrete
	13. ASTM A475 Standard Specification for Zinc-Coated Steel Wire Strand
	14. ASTM A615/A615M Standard Specification for Deformed and Plain Carbon-Steel Bars for Concrete Reinforcement
	15. ASTM A706/A706M Standard Specification for Low-Alloy Steel Deformed and Plain Bars for Concrete Reinforcement
	16. ASTM A722/A722M Standard Specification for Uncoated High-Strength Steel Bar for Prestressing Concrete
	17. ASTM C31 Standard Practice for Making and Curing Concrete Test Specimens in the Field
	18. ASTM C33 Standard Specification for Concrete Aggregates
	19. ASTM C39 Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens
	20. ASTM C231 Test Method for Air Content of Freshly Mixed Concrete by the Pressure Method
	21. ASTM C618, Type F Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete
	22. ASTM D698 Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 Ft. - lbf/ft3) 600 KN-M/M3)
	23. ASTM C920 Specification for Elastomeric Joint Sealants
	24. ASTM D1056 Standard Specification for Flexible Cellular Materials - Sponge or Expanded Rubber
	25. ASTM C1116/C1116M Standard Specification for Fiber-Reinforced Concrete and Shotcrete
	26. ASTM D1556 Standard Test Method for Density and Unit Weight of Soil in Place by the Sand-Cone Method
	27. ASTM D1557 Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 Ft. - lbf/ft3) 2700 KN-M/M3
	28. ASTM D2000   Classification    System   for   Rubber   Products   in   Automotive Applications
	29. ASCE Standard 7-16 Minimum Design Loads for Buildings and Other Structures
	30. AWWA C652 Standard for Disinfection of Water-Storage Facilities
	31. AWWA D110 Wire and Strand Wound, Circular, Prestressed Concrete Water Tanks
	32. TID-7024, Dynamic   Pressure on Fluid Containers of Nuclear Reactors and Earthquakes
	33. US Army Corps of Engineers Specification CRD-C-572, Specification for PVC Waters top

	D. Design Criteria
	1. The pre-stressed concrete tank shall be designed and constructed in accordance with the provisions of AWWA D110 Standard for Wire or Strand Wound Circular Pre-Stressed-Concrete Water Tanks, Type I core wall, ACI 350, ACI 350.3, ASCE 7 and IBC 2018.
	2. Horizontal pre-stressing strands shall be continuous. Horizontal pre-stressing strands may be spliced using Tank DOR-approved splice devices and stressing operation continued with records of the splice locations and stresses made available for insp...
	3. The Tank Contractor shall use the following loadings and requirements in the design calculation:
	a. Capacity: 1,000,000 gallons.
	b. Dimensions: 64’-0” inside diameter, 41’-0”” water depth.
	c. Dead Load: shall be the estimated weight of all permanent imposed loads. Unit weight of concrete 150 pounds per cubic foot; steel 490 pounds per cubic foot.
	d. Live Load: shall be the weight of all the liquid when the reservoir is filled to overflowing.  Unit weight of liquid 62.4 pounds per cubic foot.
	e. Minimum Backfill Height: 6” below top of footing
	f. Maximum Backfill Height: as required by the hydrostatic design requirement of the tank. The dynamic seismic forces caused by the backfill surrounding the tank, if any, shall be taken into account according to the soil-structure interaction criteria...
	g. Seismic Criteria:
	1) Seismic Design Criteria: Seismic design shall be based on the applicable sections of AWWA D110-13, ACI 350.3, ASCE 7-10, TID 7024 and the local jurisdictional building code whichever is more stringent.
	2) The values for total lateral force and total base overturning moment used in design shall not be less than 80% of the base shear value and overturning moment, each adjusted for the effects of soil-structure interaction that is obtained using the AS...
	3) Damping for convective (sloshing) force component shall be taken as 0.5 percent. Impulsive and convective components shall be combined by the direct sum or the square toot of the sum of squares (SRSS) method where the modal periods are separated. I...
	4) Sloshing Height: The sloshing height shall be calculated using AWWA D110, but need not exceed the fluid displacement calculation when determined using ACI 350.3, TID 7024 or ASCE 7. The effects of the "sloshing wave" shall be accounted for by incre...
	5) Dynamic Effects of Backfill: Seismic design shall consider the additive effects of the dynamic backfill loading.
	6) Base Restraint Cable Design:
	a) The base restraint prestressing cables shall be designed for the total base shear obtained from the maximum values of impulsive and convective components and the dynamic effects of backfill. The maximum allowable restraint-cable tensile stress shal...


	h. Wind Loads: The Design Wind Speed Shall be 210 mph in accordance with the ASCE 7-10.
	i. Vent Capacity Requirements: 1000 cfm

	4. The Tank Contractor shall design the tank  cast-in-place core wall  based on the following design criteria and requirements:
	a. The pre-stressed tank wall shall be considered as a cylindrical shell with anchored flexible base connection.
	b. Minimum cast-in-place tank core wall thickness shall be minimum 10 inches. The core wall is that area of the wall interior to fill circumferential pre­stressing.
	c. The minimum final shotcrete cover layer over the circumferential pre­ stressing strand shall be 1.50 inch.
	d. The cast-in-place tank core wall may be pre-stressed vertically with high­strength thread bars or pre-stressing tendons with end anchors at each end in accordance with AWWA D110. Looped strand anchors will not be permitted. The maximum spacing of v...
	e. Vertical pre-stressing reinforcements may be 1.25 inches or 1.375 inches diameter thread bars, with screw nut anchors, or vertical tendons with end anchors at top and bottom of the wall. Looped strand tendons shall not be used.
	f. The cast-in-place tank core wall shall be supported by solid neoprene bearing pads with a minimum 40 durometer hardness to allow free radial movement of the wall relative to the wall footing. If required by design, the walls shall be anchored circu...
	g. The minimum pad thickness under the cast-in-place tank core wall shall be 0.75 inch.
	h. The minimum total neoprene bearing pad width under cast-in-place tank core wall shall be 2.5 inches.
	i. All neoprene pad sections shall be based on continuous loading values not to exceed those allowed in the neoprene design manual.
	j. No reduction in ring compression or tension in the cast-in-place tank core wall will be taken due to restraint at the bottom.
	k. The long-term pre-stressing losses caused by shrinkage, creep, and relaxation in the pre-stressed reinforcement of the cast-in-place tank core wall shall not be assumed less than 25,000 psi.
	l. Friction between wall and rubber bearing pads and lateral soil pressures shall not be considered in resisting seismically generated shear forces between the wall footing and the wall between. These forces shall be resisted by positive connections t...
	m. Tank wall systems based on jack-operated cable or rod type tendons, involving the circumferential movement of pre-stressing steel relative to the wall surface shall not be considered. Circumferential systems relying on strand cables placed inside o...
	n. Shotcrete, precast concrete or other alternative core walls are not permitted.

	5. The tank foundation shall be designed by the contractor on the basis of the geotechnical report dated 11/30/2022 performed by Marianas Geotech services as part of this project. The floor slab shall be a structural mat slab designed to handle seismi...
	6. Dome Roof
	a. The dome roof shall be designed based on elastic spherical shell analysis. The dome roof shall have a rise to span ratio within the range of 1:8 to 1:14. The dome shall be fixed to the tank wall. No interior support or column is allowed.
	b. The dome shall have a minimum thickness of 5 inches. The minimum ratio of dome reinforcement area to concrete area shall be 0.25 percent in both the radial and circumferential directions. In the dome edge region, two layers of non-prestressed reinf...
	c. The dome roof shall be designed to accommodate seismic vertical acceleration forces, and uplift forces due to sloshing.



	1.3 QUALITY ASSURANCE SUBMITTALS
	A. As supplemental to Paragraph 1.2 A, the following information shall be submitted:
	1. The name and address of the Tank Contractor, if different than the main Contractor and a list of circumferentially strand wrapped prestressed concrete tanks, similar in design to the tank specified here-in, successfully designed and completed by th...
	2. The name of the proposed qualified superintendent who will be in direct charge of the tank construction for the full duration of the Contract.
	3. The names of the other proposed qualified members of the team.  See Section 1.2 A.4.
	4. A list of at least three tank jobs successfully completed in the past five years by each member of the team listed by the Tank Contractor, which shall include a tank description and the approximate completion date of each tank while directly employ...
	5. The main Contractor shall submit with the bid the experience of the Tank Contractor’s Design Engineer including the names and addresses of the prestressed concrete tanks meeting these criteria.  See Section 1.2 A.3 for the required qualifications a...
	6. Descriptive literature of the strand-wrapping, the vertical prestressing and the automated shotcrete machinery meeting all of these Specification requirements. Include in such data photographs or prints of the means of recording of both the circ...
	7. A written statement from the Tank Contractor indicating that the Tank Contractor has a minimum of two operable strand-wrapping and automated shotcrete machines meeting these Specifications.


	1.4 SUBMITTALS
	A. Design Submittal after Execution of Contract
	1. Design calculations and drawings in quadruplicate, showing details and procedures of construction, shall be submitted to the Owner’s Representative for approval after execution of the Contract. After approval by the Owner’s Representative, one set ...
	2. Approval by the Owner’s Representative of the drawings and calculations submitted by the Tank Erector will not in any way relieve the Tank Erector of full responsibility for the accuracy and completeness of the drawings and calculations.
	3. Design calculations and drawings shall be stamped by a professional structural engineer, licensed in the CNMI, experienced in the design of AWWA D110, Type I core wall, strand wound, pre-stressed concrete tanks and registered in the state the tank ...

	B. Construction Submittals for Review Prior to Use
	C. Submittals shall be in accordance with the requirements of Section 01 33 00 - Submittal Procedures.
	1. Tank Foundation Design
	2. Tank Design including but not limited to: Tank Dimensions, wall, floor and dome thickness, diaphragm and structural supports.
	3. Tank level control system
	4. Site piping, fittings and valves
	5. Design proportions for all concrete and shotcrete. Concrete strengths of trial mixes.
	6. Admixtures to be used in the concrete or shotcrete and their purpose.
	7. Reinforcing steel shop drawings showing fabrication and placement.
	8. Catalog cuts or shop drawings of all appurtenances, i.e. hatch, vent, ladders, waterstops, manways, inlet/outlet, level gauge.


	1.5 PRODUCT DELIVERY, STORAGE AND HANDLING
	A. Prestressing steel shall be adequately packaged against intrusion of chemical contaminants (from the atmosphere or otherwise) for the protection of the steel against physical damage and corrosion during (and subsequently as the result of) shipping ...
	B. Prestressing steel that has sustained physical damage through rust or otherwise will be rejected.
	C. All materials and prestressing material delivered to the job site shall be stored at least 6 inches off the ground. The ground shall be covered with plastic sheets to prevent vegetation and moisture from getting into contact with the stored materia...

	1.6 GUARANTEE
	A. The Tank Contractor shall provide a written company guarantee the structure against defective materials or workmanship for a period of five years from the date of completion. If any materials or workmanship prove to be defective within five years, ...
	B. Upon completion of construction of tank, provide Owner with a "Notarized Certification of Compliance" stating that the tank has been designed, constructed, inspected and tested in accordance with all of the requirements of AWWA Standard D-110, Type I.


	PART 2 -   PRODUCTS
	2.1 CONCRETE
	A. Concrete shall conform to ACI 301.
	B. Cement shall be Portland cement Type I or Type II.
	C. Admixtures, other than air-entraining, superplasticizers, shrinkage reducing and water reducing admixtures will not be permitted unless approved by the Owner’s Representative.
	D. Concrete for tank foundation, wall and roof construction shall have a minimum compressive strength of 4,000 psi at twenty-eight days and a maximum water to cement ratio of 0.40.
	E. Concrete for the tank pipe encasement, and all other work shall have a minimum compressive strength of 4,000 psi at twenty-eight days, shall not be air entrained and have a maximum water to cement ratio of 0.45.
	F. The coarse and fine aggregate shall meet the requirements of ASTM C33. Coarse aggregate shall be No. 67 with 100% passing the 1 1/2 inch sieve. Superplasticizers, water-reducing, and shrinkage reducing (if applicable) admixtures shall be incorporat...
	G. Proportioning for concrete shall be in accordance with ACI 301.
	H. All concrete shall have a maximum water soluble chloride ion concentration of 0.06% by weight of cement.

	2.2 SHOTCRETE
	A. Shotcrete shall conform to ACI Standard 506, except as modified herein.
	B. The wet mix process shall be employed for shotcreting.
	C. Shotcrete used for covering prestressed strand shall consist of not more than three parts sand to one part Portland cement by weight. Additional coats of shotcrete shall consist of not more than four parts sand to one part Portland cement by weight...
	D. Rebound material shall not be reused in any form for shotcrete.
	E. If used by the Tank Contractor, the total volumetric air content of the shotcrete before placement shall not exceed 7% (±1%) as determined by ASTM C-173 or ASTM C-231.
	F. Fine Aggregates:
	1. The fineness modulus shall be between 2.7 and 3.0. A well-graded coarse sand shall be used for all shotcrete applications.
	2. The gradation for the fine aggregates shall adhere to the "Grading No. 1" requirements listed in "Table 1.1 - Grading Limits for Combined Aggregates" of ACI 506.

	G. All shotcrete shall have a maximum water soluble chloride ion concentration of 0.06% by weight of cement.

	2.3 REINFORCING STEEL
	A. Reinforcing steel shall be new billet steel Grade 60, as shown on the Drawings, meeting the requirements of ASTM A615. Welded wire fabric and weldable reinforcing steel shall conform to ASTM A185 and ASTM A706, respectively.
	B. Reinforcing steel shall be accurately fabricated and shall be free from loose rust, scale, and contaminants, which reduce bond.
	C. Reinforcing steel shall be accurately positioned on supports, spacers, hangers, or other reinforcements and shall be secured in place with wire ties or suitable clips. Rebar chair supports may be either steel with plastic tips, turned up legs or pl...
	D. Circumferential reinforcing shall be continuous through vertical joints of pre-stressed walls.
	E. Continuous reinforcing is required through floor and roof joints, where applicable, shall have a Class A galvanized coating or epoxy coating.

	2.4 BASE RESTRAINT CABLES
	A. The tank designer shall use base restraint cables to resist earthquake and/or wind loads. Base restraint cables shall be hot-dip galvanized seven-wire strand and shall be manufactured in accordance with ASTM A416 prior to galvanizing, and ASTM A475...
	B. Hot-dip galvanized seven-wire strand shall have a nominal strand diameter of 0.375 in, 0.50 in or 0.60 in. The 0.375 inch diameter strand shall have an MUS after galvanization of 21.36 kips and a min. yield at 1% extension of 15.60 kips. The 0.50 i...
	C. Neoprene sleeves for base restraint cables shall be closed-cell conforming to ASTM D1056, Type 2, Class A, and Grade 3. The sleeves shall have a compression deflection limited to 25% at 9 to 13 psi, hardness of 60 to 80 durometer, a minimum tensile...

	2.5 DUCTS FOR VERTICAL THREADBARS
	A. Duct enclosures for vertical pre-stressing steel shall be standard 1.25 inches or 1.50 inches diameter PVC pipe Class 160 or Class 200, respectively, unless otherwise specified in the drawings.
	B. All ducts shall be provided with PVC ball valves to facilitate the injection of epoxy after pre-stressing.
	C. All connection details shall be as shown on the drawings.

	2.6 MORTAR FILL, NON-SHRINK GROUT
	A. Mortar fill and non-shrink grout shall have a minimum compressive strength of 4,000 psi at twenty-eight days, have a maximum water cement ratio of 0.40 and meet all requirements for concrete contained in this specification.
	B. Portland cement grout will not be accepted.

	2.7 EPOXY GROUT FOR VERTICAL THREADBARS
	A. The vertical threadbar system shall offer complete two part epoxy protection of the prestressing steel inside ducting and anchors.
	B. Portland cement grout will not be accepted.

	2.8 HIGH-STRENGTH THREADBARS
	A. Deformation of the threadbar shall form a screw-thread suitable for mechanically coupling lengths of threadbar and for positive attachment of anchor assemblies.
	B. Deformations shall conform to ASTM A-722, Type II requirements and shall be uniform such that any length of bar may be cut at any point and the internal threads of a coupling designated for that size of bar can be freely screwed on the bar. The bar...
	C. In order to provide reduced relaxation, more uniform elastic modulus and reduced residual stress in the critical thread area, only threadbars that are stress relieved after the threads are formed will be accepted. All threadbars shall be proof stre...

	2.9 CIRCUMFERENTIAL PRESTRESSING STEEL
	A. Steel for prestressing shall be galvanized seven-wire strand.
	B. Galvanized strand shall meet the requirements of ASTM A416 with zinc coating for galvanizing meeting the requirements of ASTM A641/641M or ASTM A475. Each wire shall be individually hot-dip galvanized before being stranded. The minimum weight of zi...
	C. Splices for horizontal prestressed reinforcement shall be ferrous material compatible with the reinforcement and shall develop the full strength of the strand. Strand splice and anchorage accessories shall not nick or otherwise damage the prestress...

	2.10 ANCHORAGES FOR VERTICAL POST-TENSIONING THREADBARS
	A. All post-tensioned prestressing shall be secured at the ends by means of approved permanent anchoring devices, which shall hold the prestressing steel at a force not less than 95% of the guaranteed minimum tensile strength of the prestressing steel.
	B. The load from the vertical prestressing anchoring device shall be distributed to the concrete through steel bearing plates of dimensions and details shown on the Drawings.
	C. All vertical prestressing anchor plate dimensions, all dimensions relating to the conical hole in the top and bottom of the bearing plate (35 degree cone angle with the vertical), all steel tubing attached to the top bearing plate, and all threadba...
	D. Fully threaded anchor connections shall be used at both ends of the vertical prestressing bar, which shall incorporate a spherical shaped bearing surface to match the conical surface in the bearing plate.
	E. The contact point of the spherical shaped vertical prestressing bearing surface to conical hole shall be approximately 1/4 inch to 1/2 inch below the bearing plate surface.
	F. Wedge anchors shall not be used for permanent anchor hardware.

	2.11 ANCHOR POCKETS FOR VERTICAL THREADBARS
	A. Anchor pockets for vertical prestressing threadbars shall consist of steel cans, hot-dip galvanized after cutting (unless shown otherwise on the drawings) and subsequently welded to the top bearing plate.
	B. Anchor pockets shall be adequately sealed from moisture and concrete intrusion by wooden lids and 2 inch wide plastic adhesive tape.
	C. Anchor pockets for vertical prestressing threadbars shall have adequate provisions for flushing of ducts with water during concrete placement.

	2.12 ELASTOMERIC MATERIALS
	A. A 9-inch minimum waterstop with centerbulb shall be polyvinyl chloride meeting the requirements of the Corps of Engineers Specification CRD-C 572. Splices shall be made in accordance with the Manufacturer's recommendations subject to the approval o...
	B. Bearing pads shall be neoprene.
	1. Neoprene bearing pads shall have a hardness of 40 to 50 durometer, a minimum tensile strength of 1,500 psi, a minimum elongation of 500%, and a maximum compressive set of 50%. Pads shall meet the requirements of ASTM D2000 Line Call-Out M 2 BC 410 ...

	C. Sponge filler shall be closed-cell neoprene or rubber conforming to ASTM D1056, Type 2, Class A, and Grade 1 or 3. Compression deflection limited to 25% at 2 to 5 psi.
	D. Polysulfide or polyurethane sealant will be a two or three component elastomeric compound meeting the requirements of ASTM C920. Sealants shall have permanent characteristics of bond to metal surfaces, flexibility, and resistance to extrusion due t...
	E. The remaining voids below the wall, not taken up by the solid neoprene or natural rubber pads, shall be filled with closed cell rubber pads and soft mastic to ensure a substantially unrestrained free movement of wall and roof.

	2.13 APPURTENANCES
	A. The Tank Contractor shall provide and install all appurtenances as shown on the drawings. Appurtenances shall include the following:
	1. Inlet-Outlet Piping. Coat steel pipe inside and out of the tank.
	2. Overflow Piping. 10-inch minimum diameter PVC overflow pipe outside the tank and ductile iron overflow pipe inside the tank. Coat ductile iron pipe exterior the same as the tank. Provide No. 24 mesh screen and flapper valve at the end of the pipe g...
	3. Roof Hatch: A 3 feet x 3 feet minimum square (overflow observation) and a 4 feet x 8 feet minimum rectangular (roof access) stainless steel hatches with lockable, hinged cover and curb frame. The hatch shall have a lift handle, padlock tab, padlock...
	4. Roof Ventilator: Fiberglass or Aluminum, with fiberglass insect 20 x 20 screen, minimum diameter 2 feet.. The vent opening shall have a capacity to pass air at a rate so that water entering or leaving the tank will not develop excessive pressure.  ...
	5. Roof Perimeter Guardrail:  Perimeter guardrail and toe board (if required) around the perimeter of the ladder deck shall be provided and installed as shown on the Tank Design Plan. Guardrail shall be stainless steel 304.
	6. Exterior Ladder: The ladder shall extend from the final grade to the tank roof. The ladder shall be made out of stainless steel 304 and have an OSHA-approved stainless steel fall prevention device (see item 8 below), safety cage, safety rail, and s...
	7. Interior Ladder: The ladder shall extend from the floor to the hatch. The ladder stainless steel 316 and have an OSHA-approved stainless steel fall prevention device, see item 8 below. Show on the tank design plan.
	8. Fall Prevention System: The system shall comply with the latest OSHA climbing safety regulations.  It shall be made up of stainless steel consisting of the following components:  1) notched rigid rail, 2) rung clamps, 3) dismount extension, 4) grip...
	9. Identification Plate: Manufacturer's nameplate shall list the tank serial number, tank diameter and height, and maximum design capacity. The nameplate shall be affixed to the tank exterior sidewall location approximately five (5) feet from the grad...
	10. Drain. A 10-inch drainline with No. 24 mesh screen and flapper valve at the end shall be provided.
	11. Tank level gauge: 8-1/2 Face, ¼” Lower Male, Dual Scale 0-20 PSI & 0-45 Feet of water, Dial Wika Liquid-Filled Models or approved equal.



	PART 3 -  EXECUTION
	3.1 SAFETY
	A. Every precaution shall be taken to keep personnel and visitors outside the prestressing area.
	B. At no time shall anyone stand in the line of stressed strand.
	C. No personnel is allowed outside of the tank, other than the pre-stressing crew, within 100 feet from the wrapping operation.  Additional precautions shall be taken by Tank Contractor should specified clearance not be available.
	D. Where access to the site by unauthorized persons is outside the Tank Contractor's control, while pre-stressing work is in progress, Tank Contractor shall erect protective fencing.
	E. Tank Contractor to conform and enforce all Local and Federal OSHA safety rules and regulations.

	3.2 EXCAVATION AND BACKFILL
	A. The Tank Contractor shall excavate to such depths and widths to provide adequate room for tank construction. A minimum working area of 8 feet beyond the circumference of the tank foundation at an elevation 4 feet below the bottom of the proposed ta...
	B. The excavation shall be dewatered as required during construction. The dewatering method used shall prevent disturbance of the tank foundation soils.
	C. The Tank Contractor shall excavate rock, if encountered, to the lines and grades indicated on the drawings, or as directed by the Owner’s Representative.  No payment for Rock excavation. All excavation is unclassified.
	D. In the event the subgrade material is disturbed or over excavated by the Tank Contractor during excavation, it shall be removed and replaced with compacted select fill, at the Tank Contractor's expense.
	E. Deeper stripping may be needed to thoroughly remove unsuitable subgrade soils.  If, in the opinion of the Owner’s Representative, the subgrade is unsuitable for the foundation, the Owner’s Representative shall direct that it be removed by the Tank ...
	F. After excavation is complete, the bottom of the excavation shall be proof rolled and leveled as directed by the Owner’s Representative before the compacted select fill is placed.  The Owner’s Representative shall inspect the subgrade for conformanc...
	G. A minimum 6 inch thick layer of compacted base course shall be placed beneath the entire tank foundation.  Engineered fill shall be placed in layers not exceeding 8 inches and compacted to a minimum density equal to 95% of the maximum laboratory de...
	H. The surface elevation of the base course shall be fine graded to a tolerance of plus zero inches to minus inch over the entire foundation areas. Fine grading tolerances for floor pipe encasements shall be plus zero inches to minus 6 inches.
	I. The tank shall be backfilled and rough graded to the contours shown on the drawings. Unless other material is specified by the Owner’s Representative, materials used for backfilling shall be suitable on site material.
	J. Unapproved material shall not be used for backfill nor shall fill material be placed. Rock or concrete spoils (greater than 6 inches) shall not be used in backfill within 2 feet of the tank wall.
	K. Engineered fill should be inorganic soils free of vegetation, debris, and fragments no larger than one and one-half inches in size and should be well graded within the following limits.

	3.3 FLOOR
	A. The floor and wall footings shall be constructed to the dimensions shown on the Tank Design Plan.
	B. Prior to placement of the floor reinforcing, a 6 mil polyethylene moisture barrier shall be placed over the leveling base material. Joints in the polyethylene shall be overlapped a minimum of 6 inches.
	C. Prior to placement of the floor concrete, all piping that penetrates the floor shall be set and encased in concrete.
	D. The vertical waterstop shall be placed and supported so that the bottom of the center bulb is at the elevation of the top of the footing. The waterstop shall be supported without puncturing any portion of the waterstop other than pre-manufactured h...
	E. Floors over 20,000 sq. ft. in surface area, at the option of the Tank Contractor, may have one or more construction joints.  Such construction joints shall be approved by the Owner’s Representative prior to placement and shall include a continuous ...
	F. The floor shall be cured by applying one coat of curing compound, curing blankets and/or flooding with water, and shall remain saturated for a minimum of seven days.

	3.4 CAST-IN-PLACE CORE WALL
	A. The wall shall have a minimum thickness of  10 inches and be poured without any horizontal joints. The wall design shall be such that wall sections can be poured full height without creating horizontal cold joints.
	B. Pouring of walls shall be done only through pour openings on one side of the wall. The pour openings size shall be 18 inches x 18 inches and the horizontal distance between such openings shall not exceed 96 inches nor shall the distance between the...
	C. Under no circumstance shall the forming be such that the drop of concrete in the forms will exceed 6 feet in any one place.
	D. The out of round tolerance is: 3/4 inch in 50 feet, 3/8 inch in 10 feet and 3/16 inch in 24 inches from the true curvature specified at any point on the wall.
	E. The maximum permissible variation in the vertical alignment, from the bottom to the top of the wall, is plus or minus 3/8 inch.
	F. The allowable tolerance in the average wall thickness for poured walls shall not vary more than 1/8 inch either way. All transitions from plus to minus shall be gradual, even and smooth, and without abrupt changes in the surfaces.
	G. Removal of wall forms shall not be started any sooner than twelve hours of accumulated time with the ambient air temperature above 50 F after completion of the wall pour, respectively.

	3.5 CAST-IN-PLACE DOME CONSTRUCTION
	A. The dome shall be constructed to the dimensions and curvature provided on the Approved Shop Drawings.
	B. Dome roof decking shall not vary from level, or the curvature shown, more than ¼” in 10 feet or ½” maximum in 20 feet or more.
	C. The dome shall be constructed to the thickness shown on the Approved Shop Drawings. Screed rails shall be provided to insure proper curvature and reinforcing cover.
	D. A curing compound which is compatible with the decorative coating systems shall be applied to the dome in accordance with the manufacturer’s recommendations. Water curing may be used in conjunction with the curing compound.

	3.6 CONCRETE
	A. All concrete shall be conveyed, placed, finished, and cured as required by pertinent ACI standards.
	B. Weather Limitations
	1. Unless specifically authorized in writing by the Owner’s Representative, concrete shall not be placed without special protection during rainy weather. Concrete shall be protected in accordance with ACI 306. The temperature of the concrete shall be ...
	2. During hot weather, concreting shall be in accordance with the requirements of ACI 305.
	3. Placement of concrete during periods of low humidity (below 50%) shall be avoided when feasible and economically possible, particularly when large surface areas are to be finished. In any event, surfaces exposed to drying wind shall be covered with...

	C. Finishes
	1. The floor slab shall receive a mechanical hard-trowel finish. The top of the wall footing, exterior to the waterstop, shall receive a steel trowel or magnesium trowel finish.
	2. The interior surface of the tank wall shall have a form finish.
	3. The top surface of the roof shall receive a light broom finish and a form finish on the bottom and edge surfaces.
	4. Exterior shotcrete shall receive a natural gun /nozzle finish.

	D. Curing
	E. Testing
	1. For all concrete, two sets of five cylinders for the first 50 cubic yards, and one set of five cylinders for every 100 cubic yards thereafter placed in the same day. Two cylinders shall be tested at seven days, two at twenty-eight days, cured at th...
	2. Slump, air content and temperature testing shall be performed on each sampled truck (maximum slump of 5-inches).
	3. All concrete testing shall be in accordance with ASTM C31 and C39, at the expense of the Contractor, and shall be conducted by an independent testing agency approved by the Owner’s Representative.


	3.7 SHOTCRETING
	A. Weather Limitations
	1. Hot weather shotcreting shall be in accordance with the requirements of ACI 506, ACI 301 and ACI 305.

	B. Coating Over Pre-stressing Strand
	1. Each pre-stress strand shall be individually encased in shotcrete. Shotcrete thickness shall be sufficient to provide a clear cover over the strand of at least 3/8 inch.
	2. Finish cover coat shotcrete shall be applied as soon as practical after the last application of strand coat.
	3. The minimum final shotcrete cover over the outermost prestressing strand layer shall be 1.5 inch.

	C. Placement of Shotcrete
	1. Shotcrete shall be applied by automated shotcrete equipment using the wet mix process only.  Nozzles shall be kept mounted on power driven machinery enabling the nozzle to travel parallel to the surface to be sprayed at a uniform linear or bi-direc...
	2. For localized touchup, manually applied shotcrete is allowed. The shotcrete nozzle shall be held at a small upward angle not exceeding 5 degrees and constantly moving during application in a smooth motion with the nozzle pointing in a radial direct...

	D. Curing
	1. Shotcrete shall be cured using water curing methods, sealing materials or curing compounds at the option of the Tank Contractor. Curing compounds shall not be used on surfaces to which decorative coatings, mortar or shotcrete is to be applied. Curi...
	2. Water curing is not required should additional shotcrete be applied on the entire wall surface within the following twelve hours.
	3. Indiscriminate use of continuous water cure for intermediate layers shall be avoided.
	4. Complete shotcrete surfaces, which do not receive any additional coatings, may be water cured for a period of at least seven days by encapsulating the shotcrete inside of plastic sheeting.

	E. Testing
	1. Testing of shotcrete shall be in accordance with ACI 506, except as specified herein. One test panel shall be made for each of the following operations: core wall, strand cover, and cover coat. Test panels shall be made from the shotcrete as it is ...
	2. The sample slab shall be moist cured in a manner identical with the regular surface application. The sample slab shall be sent to the testing laboratory. Nine 3 inch cubes shall be cut from the sample slab and subjected to compression tests in acco...
	3. At the Tank Contractor's option testing of shotcrete applied with an automated process shall be in accordance with ACI 301 and conform to Division 13, Section 3.08.E "Concrete Testing" of these specifications in lieu of that indicated in Section 3....


	3.8 PRE-STRESSING
	A. Circumferential Pre-stressing:
	1. The circumferential stressing system shall produce a continuously, electronically (or substantial equivalent) monitored permanent stress or force recording along its full length as it is being applied and the stress variation in any strand at any p...
	2. No manual, individual or intermittent force readings taken on wrapped strand in full bodily contact with the wall will be accepted.  Force readings based on anything other  than  instantaneous  force  readings,  as  the  strand  is  being tensioned...
	3. The pre-stressing system shall be capable of applying a continuous wrapped force at any point around the circumference within the specified tolerances. Circumferential stressing systems based on jack-operated cable or rod-type tendons will not be a...
	4. Each coil of pre-stressing shall be temporarily anchored at sufficient intervals to minimize the loss of pre-stress in case a strand breaks during wrapping.
	5. Minimum clear distance between pre-stressing strands is 3/8 inch or 1.5 strand diameters, whichever is greater. Any strands not meeting the spacing requirements shall be respaced. Pre-stressing shall be placed no closer than 2 inches from the top o...
	6. The band of pre-stressing normally required over the height of an opening shall be displaced into circumferential bands immediately above and below the opening to maintain the required pre-stressing force. Bundling of the prestressing strand shall ...
	7. Ends of individual coils shall be joined by suitable steel splicing devices capable of developing the full strength of the pre-stressing strand.

	B. Vertical Pre-stressing:
	1. All permanent anchor hardware shall have a ball-shaped threaded nut that can be screwed down on to a matching cone-shaped bearing surface in the bearing plate after the desired tension on the anchor hardware and/or pre-stressing steel has been appl...
	2. All vertical threadbar forces and elongations shall be simultaneously, permanently electronically monitored and recorded on graph paper from start to finish of each stressing operation.
	3. All ducts shall be clean and free of water and deleterious materials that would impair bonding of the grout or interfere with grouting procedures.
	4. Epoxy injection pipes shall be fitted with positive mechanical shutoff valves, which shall not be removed within the first twenty-four hours. Epoxy injecting of threadbars shall be started at the lowest grout connection. Each vertical threadbar duc...
	5. In cold weather, and especially during frosts, special precautions shall be taken to avoid the freezing of grout. In the event that the grouting procedure cannot be postponed, the wall temperature shall be kept above the freezing point with hot bla...
	6. Upon completion of the vertical stressing and grouting operation, all anchor pocket areas above the anchor nuts shall be drypacked with a one part cement to two parts sand mortar mix or non-shrink grout immediately after the epoxy coating on the in...
	7. The inside surfaces of any metal cans to be drypacked shall be coated with a two part epoxy.  The drypack surface shall be finished flush with the adjoining concrete surface.
	8. Vertical pre-stressing threadbars be securely fastened in place to reinforcing steel and form ties to prevent movement during placement of concrete. Placing of vertical threadbars shall be done to proper locations, elevations and alignments, with a...
	9. All vertical threadbars shall be flushed with water from the top immediately upon completion of the wall concrete vibrating operation.
	10. Upon completion of the water flushing operation of vertical threadbars, the ducts shall be given a short burst of compressed air from the top only to remove any accumulations of water at the bottom of the ducts.
	11. Cleaning of threadbars with air only, or removal of water with air from the bottom connection, will not be permitted.
	12. Anchor plates shall be installed at right angles to the threadbar alignment near the anchor. Anchor plates shall be installed with long sides, if applicable, aligned parallel with the wall forms and secured to prevent rotation while wall concrete ...
	13. Unless indicated otherwise on the drawings, the minimum concrete cover around metal anchor pockets and bearing plates shall be 1.5 inches.


	3.9 SAND BLASTING
	1. Exterior surfaces of poured concrete walls and dome-ring areas (if any), shall be sandblasted with #16 silica sand, #12/#16 copper slag, or equal, by the dry or wet sandblasting process before strandwrapping may be started.  Sandblasting shall not ...
	2. The concrete surface shall be heavily pitted leaving no traces of laitance, form-oil and original surface smoothness and surface color.
	3. The minimum sand or copper slag consumption per 100 square feet of surface shall be 150 lbs. for manual application processes and 100 lbs. for automated application processes.

	3.10 CLEANING PRIOR TO DISINFECTION
	A. All scaffolding, planks, tools, rags and any other material not part of the structural or operating facilities of the tank shall be removed. Then the surfaces of ties of the tanks shall be removed. Afterwards the surfaces of the walls, floor, and o...

	3.11 DISINFECTION
	A. The Tank Contractor shall, at the completion of tank construction, thoroughly clean the interior of the tank.
	B. The Tank Contractor shall notify the Owner’s Representative prior to disinfecting the tank. Disinfection shall meet with the approval of the Owner’s Representative, AWWA C652, and the appropriate state agency.
	C. The tank floor and interior of the wall shall be disinfected by using a solution of chlorine and water per Method 3 of AWWA C652.
	D. Prior to placing the tank in service, a bacteriological test shall be taken, and successful results received. Testing shall be by an independent testing laboratory at the expense of the Contractor.

	3.12 WATERTIGHTNESS TEST
	A. Upon completion, the tank shall be tested to determine water-tightness. The tank shall be filled with potable water to the maximum level. Water required to fill the tank will be provided by the CUC. However, careful scheduling and coordination with...
	B. The liquid volume loss for a period of twenty-four hours shall not exceed 1/20th of 1% of the tank capacity, 0.0005 x tank volume. If the liquid volume loss exceeds this amount, it shall be considered excessive, and the tank shall be repaired and r...
	C. Damp spots will not be permitted at any location on the tank wall. Damp spots are defined as spots where moisture can be picked up on a dry hand. All such areas shall be repaired as necessary.
	D. Damp spots or standing water on the footing may occur upon tank filling and are permissible within the allowable volume loss.  Measurable flow in this area is not permissible and shall be corrected.

	3.13 SETTLEMENT CHECK
	A. Prior to filling tank, record elevations at quarter points along outside of foundation. Permanently mark points for future reference. Record elevations to within 0.01 ft. using the site benchmark from construction.
	B. Submit documentation of all elevations taken along with a foundation plan showing point locations, oriented to north and referenced to major tank appurtenances, sealed by a registered land surveyor.

	3.14 CLEAN-UP
	A. The premises shall be kept clean and orderly at all times during the work. Upon completion of construction, the Tank Contractor shall remove or otherwise dispose of all rubbish and other materials caused by the construction operation. The Tank Cont...



	43 32 76 - Chlorination Equipment
	PART 1 - GENERAL
	1.1 FUNCTIONAL DESCRIPTION
	A. Work included:
	1. Provide a complete calcium hypochlorite solution feed system with maximum chemical injection rate to equal 50 lbs/day Available Chlorine.  Full system will include chemical feed hopper, solution tank and chemical dosing pump(s). (2 pumps on-site pr...
	2. Equipment, tools and spare parts specified herein are to be provided unless otherwise specified.

	B. Related work described elsewhere:
	1. Submittal Procedures:   Section 01 33 00
	2. Product Requirements:   Section 01 60 00
	3. Quality Requirements:   Section 01 40 00


	1.2 UNIT PRICE - MEASUREMENT AND PAYMENT
	A. Measurement and Payment: Section 01 22 00.

	1.3 QUALITY ASSURANCE
	A. Qualifications of manufacturers:
	1. The equipment shall be furnished by one supplier who is regularly engaged in the manufacture of chlorination equipment and has factory qualified representatives that can supervise the installation of the equipment.  Field assembly should be limited...
	2. All materials shall be new and of current manufacture and shall be guaranteed against defects of workmanship in accordance with the General Conditions and Supplementary Conditions.

	B. Qualifications of installers:
	1. For the actual assembly, installation, and testing of the Work of this Section, use only thoroughly trained and experienced personnel who are completely familiar with the requirements for this work and with the installation recommendations of the m...
	2. In acceptance or rejection of installed materials, no allowance will be made for lack of skill on the part of installers.


	1.4 SUBMITTALS
	A. Shop drawings:
	1. In accordance with the provisions of Section 01 33 00 of these Specifications, submit complete shop drawings including layouts, elevations, details and electrical wiring diagram to the Owner’s Representative.

	B. Material List:
	1. In accordance with the provisions of Section 01 33 00 of the Specifications, submit with the shop drawings a complete list of all materials and equipment proposed to be furnished and installed under this portion of the work, giving manufacturer’s n...

	C. Manufacturer’s recommendations:
	1. Accompanying the materials list and shop drawings, submit copies of the manufacturer’s current recommended method of installation, operation and maintenance.


	1.5 PRODUCT HANDLING
	A. Use all means necessary to protect the materials of this Section before, during, and after installation and to protect the installed work and materials of all other trades.
	B. The Contractor shall provide and use proper implements, tools and facilities for the safe and proper handling and protection of the material.
	C. In the event of damage, immediately make all repairs and replacements necessary to the approval of the Owner’s Representative and at no additional cost to the Owner.
	D. When damaged material cannot be repaired to the satisfaction of the Owner’s Representative, it shall be removed from the job.
	E. Material shall be stored in a safe location, protected from the elements where damage there from could result.

	1.6 SPARE PARTS
	A. Calcium Hypochlorite System manufacturer shall provide a list of recommended spare parts for the Owner’s Representative’s review and approval.  The approved parts shall be furnished with the equipment as part of the bid price for the chlorination e...
	B. Contractor shall also provide a spare parts list from chemical dosing pump manufacturer for a 2-year supply of OEM recommended parts for Owner’s Representative’s review and approval.  The approved parts shall be furnished with the equipment as part...
	C. Contractor shall provide one pallet of calcium hypochlorite briquettes (24 pails each @ 50 lbs. = one pallet or 1,200 lbs. net chemical)

	1.7 WARRANTY REQUIREMENTS
	A. All equipment, unless otherwise stated, shall be warranted by the manufacturer for 12 months from date of start-up not to exceed 18 months from date of shipment.

	1.8 SYSTEM START-UP
	A. The chlorination equipment manufacturer shall furnish the services of a qualified field engineer to check installation, start-up and instruct operating personnel in the proper operation and maintenance of the equipment.


	PART 2 -  PRODUCTS
	2.1 Manufacturers with products that CUC believes meet the specifications are listed below.
	A. A Calcium Hypochlorite System manufactured by Innovative Water Care LLC, 1400 Bluegrass Lakes Pkwy, Alpharetta GA 30004 USA; phone 1-800-222-2348; Website wwwsigurawater.com
	B. Chemical Dosing Pumps, manufactured by Blue White Industries, 5300 Business Drive, Huntington Beach, CA 92649 USA, phone (714) 893-8529, Fax (714) 894-9492; Website sales@blue-white.com
	C. Substitutions: Under provisions of Section 01 60 00
	1. These brands are provided only as examples and any manufacturer providing substantially equivalent products that meet the specification will be considered pending evaluation and approval by CUC.


	2.2 EQUIPMENT
	A. Provide the following:
	1. One MC4 Constant Chlor System
	2. One (or two) Blue White Chemical Dosing Pump – model MC2
	3. One Fluid Dynamics Magcat in-line softener
	4. One (1) Residual Free Chlorine analyzer with ball valve, filter, PRV brass body and flow rate valve
	5. One 1.5 - 2hp Booster pump with piping and appurtenances, booster pump flow switch, inlet and outlet pressure gauges


	2.3 CALCIUM HYPOCHLORITE OPERATIONS
	A. Contractor shall perform all installation requirements according to OEM installation and operations manuals (manual must be included with delivery) – provide proper sequencing / flow to provide proper feed source water psi and chemical injection li...
	B. Contractor shall install on calcium hypochlorite skid or close proximity (within 2’), a chemical dosing pump capable to perform 50% capacity above site design capacity requirements. (example if site requires 20 lbs. Available Chlorine p/day pump mu...
	C. The calcium hypochlorite system shall have a capacity of at least 100 lbs. per day (4.2 lbs. per hour) of Available Chlorine and other components shall be sized for the capacity specified in the Functional Description.
	D. Contractor shall provide on-site training and assist with maintenance program specific to calcium hypochlorite system

	2.4 BOOSTER PUMPS
	A. The chlorination system shall be equipped with a duplex booster pump system, sized to operate the chlorine ejectors. Pumps shall be floor mounted, with true union isolation (ball) valves on both the suction and discharge sides and a check valve on ...
	B. The pumps shall be wired to operate whenever flow is detected by the flow switch in the transmission line from the Tank Site, and to shut off when the flow in the Transmission Line stops.  The booster pumps shall alternate operation and if one fail...
	C. The pump piping shall be securely attached to the building floor and walls, refer to Plans for location. Both connections to the water system piping shall include a corporation stop.
	D. The flow switch shall be 1.5 HP, general purpose, electrically operated, minimum flow rate 15 GPM, maximum flow rate 40 GPM, connection size 1 NPT, switch enclosure NEMA1, minimum ambient temperature 32 degrees F, minimum fluid temperature 32 degre...

	2.5 SAFETY EQUIPMENT
	A. Safety goggles, half face respirator (3M cartridge P100 60929), or full mask respirator with same cartridge, safety gloves of nitrile or neoprene type

	2.6 WATER QUALITY MONITORS, RESIDUAL ANALYZER
	A. The chlorine residual analyzer shall continuously analyze a sample using the amperometric method and produce a current proportional to the chlorine residual in the sample. The wall mounted residual analyzer shall measure 0-2 mg/l of free chlorine r...
	B. The sample flow to the cell shall be kept constant by a built-in gravity flow regulator and shall have automatic temperature compensation. The ambient and sample temperatures shall be between 0 and 50 degrees C (32 and 120 degrees F) and response t...
	C. The output signal shall be 4-20 mA DC and all electronics shall be housed in a NEMA 4 enclosure with 3-1/2 digit LED display indication. Separate high and low set points shall be provided and shall be adjustable from the front of the unit from 0-10...
	D. The analyzer shall operate from a 120 VAC, 50/60 Hz, and 1 phase power supply.
	E. The following residual analyzer spare parts shall be provided:
	1. One (1) set residual analyzer PVC cleaning spheres
	2. One (1) set residual analyzer O-rings
	3. Initial calibration materials to last at least 90 days

	F. The chlorine residual analyzer shall be as recommended by the calcium hypochlorite system supplier with controller.  The controller shall be equipped with a data logger.

	2.7 Chlorine Sampling Station
	A sampling station, a non-draining unit that comes standard with a stainless steel and lead free brass waterway and a lockable cast-aluminum enclosure. Unit is manual-draining, non-freezing with use of an attachable manual hand pump (sold separately)....

	PART 3 -  EXECUTION
	3.1 SURFACE CONDITIONS
	A. Inspection:
	1. Prior to all work of this Section, carefully inspect the installed work of all other trades and verify that all such work is complete to the point where this installation may properly commence.
	2. Verify that all materials may be installed in accordance with all pertinent codes and regulations, the original design, and the referenced standards.

	B. Discrepancies:
	1. In the event of discrepancy, immediately notify the Owner’s Representative.
	2. Do not proceed with installation in area of discrepancy until all such discrepancies have been fully resolved.


	3.2 INSTALLATION
	A. General:
	1. Install all materials in strict accordance with the manufacturer’s recommendations as approved by the Owner’s Representative.

	B. Chlorination equipment shall meet the requirements of all applicable industrial standards or specifications as to design, construction, and performance.
	C. Installation shall be done under the supervision of a qualified factory representative having previous experience with this type of equipment.  The factory representative shall check the installation for proper mounting, assembly, mechanical adjust...
	D. Electrical wiring shall conform to the requirements of Division 26.  The Chlorination equipment supplier shall furnish wiring diagrams to the Contractor that clearly illustrate the operation, internal connections, and interconnection of all specifi...
	E. Solution, and injection plumbing shall conform to the requirement of the equipment manufacturers.

	3.3 TESTS
	A. General:
	1. Upon completion of this portion of the Work, and prior to its acceptance by the Owner, make all required tests and secure all required approvals from agencies having jurisdiction.

	B. Testing:
	1. Following complete installation of the mechanisms and accessories, the operation of all systems shall be checked.  Systems shall be operated at design conditions.  All items requiring adjustment shall be corrected by the Contractor.
	2. The Contractor shall be responsible for programming, testing and commissioning of programmable devices by a manufacturer representative having five (5) year minimum experience.


	3.4 INSTRUCTIONS
	A. Instruction of Owner’s personnel shall be in accordance with Section 01 40 00.  Instruction shall be for a minimum of 1 working day (8 hours) after the water tank has started normal operation.  These requirements shall not relieve the Contractor of...
	END OF SECTION
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	01 29 00 - Payment Procedures
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES:
	A. This Section specifies administrative and procedural requirements relative to a certified Application for Payment.
	1. Coordinate the certified Schedule of Values and certified Application for Payment with, but not limited to, the Construction Schedule, submittal log, and list of Subcontractors.


	1.2 RELATED SECTIONS:
	A. Section 01 22 00: Measurement and Payment
	B. Section 01 70 00: Execution and Closeout Requirements


	PART 2 -  PRODUCTS - Not used
	PART 3 -  EXECUTION
	3.1 APPLICATION FOR PAYMENT
	A. Each certified Application for Payment shall be consistent with previous applications and payments as reviewed by Owner’s Representative, paid by the Owner.
	B. The initial Application for Payment, the Application for Payment at time of Substantial Completion, and the final Application for Payment involve additional requirements.
	C. Payment Application Times: The period of the Work covered by each Application for Payment is the payment date for each progress payment as specified in the General Conditions.  The period covered by each Application for Payment shall be no less tha...
	D. Payment Application Forms: Use Owner provided forms for the Application for Payment.
	E. Application Preparation: Complete every entry on the form.  Include execution by a person authorized to sign legal documents on behalf of Contractor.  Incomplete applications may be returned without action.
	F. Transmittal:  Submit a minimum of two (2) notarized and signed, original copies of each certified Application for Payment to the Owner’s Representative.  All copies shall be complete, including releases, certified payroll, construction progress sch...
	1. Transmit each copy with a transmittal form listing attachments and recording appropriate information related to the application, in a manner acceptable to Owner’s Representative.

	G. Initial Application for Payment: Administrative actions and submittals, that must precede or coincide with submittal for the first certified Application for Payment include, but are not limited to, the following:
	1. Submit Schedule of Values within 20-days after receipt of Notice to Proceed. The schedule of values shall include cost breakdown for all lump sum items and serve as the basis for progress payment.
	2. Performance and payment bonds. List of principal suppliers and fabricators.
	3. Worker Compensation Certificates, if applicable.
	4. Auto Insurance, if applicable.
	5. Hazardous Material Insurance Certificates, if applicable.
	6. Construction Schedule
	7. Submittal Schedule
	8. Emergency Contact List
	9. Copies of authorizations, licenses and permits from governing authorities for performance of the Work

	H. Application for Payment at Substantial Completion:  Following Owner’s Representative issuance of the Certificate of Substantial Completion, submit an Application for Payment:
	1. Administrative actions, submittals and/or work that shall precede or coincide with this application include:
	a. Removal of temporary facilities, signs and services.
	b. Testing, adjusting and balance records.
	c. Removal of surplus materials, rubbish, and similar elements.
	d. Start-up performance reports.
	e. Owner training and orientations.
	f. Change over information related to Owner occupancy, use, operation, and maintenance.
	g. Final cleaning.
	h. Ensure that incomplete work will be completed without undue delay.
	i. Notice on shifting insurance coverage.
	j. List of defective work, recognized as exceptions to certificate of Substantial Completion.
	k. Change of door and gate locks to Owner system.


	I. Final Payment Application:  Administrative actions and submittals that must precede or coincide with submittal of the Final Application for Payment include, but are not limited to, the following:
	1. Completion of Contract Closeout requirements.
	2. Project record documents.
	3. Completion of final punch list items.
	4. Delivery of extra materials, products and or stock.
	5. Identification of unsettled claims.
	6. Proof that taxes, fees, and similar obligations are paid.
	7. Operating and maintenance instruction manuals.
	8. Consent of surety to final payment.
	9. Waivers and releases.
	10. Warranties, guarantees and maintenance agreements.




	01 30 00 - Administrative Requirements
	PART 1 GENERAL
	1.1 SECTION INCLUDES
	A. Coordination and project conditions.
	B. Field engineering.
	C. Preconstruction meeting.
	D. Site mobilization meeting.
	E. Progress meetings.
	F. Pre-installation meetings.

	1.2 COORDINATION AND PROJECT CONDITIONS
	A. Coordinate scheduling, submittals, and work of various sections of Project Manual to ensure efficient and orderly sequence of installation of interdependent construction elements, with provisions for accommodating items installed later.
	B. Verify utility requirements and characteristics of operating equipment are compatible with building utilities. Coordinate work of various sections having interdependent responsibilities for installing, connecting to, and placing in service, operati...
	C. Coordinate space requirements, supports, and installation of mechanical and electrical work indicated diagrammatically on Drawings. Follow routing shown for pipes, ducts, and conduit, as closely as practicable; place runs parallel with lines of bui...
	D. In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring within construction. Coordinate locations of fixtures and outlets with finish elements.
	E. Coordinate completion and clean-up of work of separate sections in preparation for Substantial Completion for occupancy.
	F. After Owner occupancy of premises, coordinate access to site for correction of defective work and work not in accordance with Contract Documents, to minimize disruption of Owner's activities.

	1.3 PRECONSTRUCTION MEETING
	A. Owner will schedule meeting after Notice of Award.
	B. Attendance Required: Owner, and Contractor.
	C. Agenda:
	1. Execution of Owner-Contractor Agreement.
	2. Submission of executed bonds and insurance certificates.
	3. Distribution of Contract Documents.
	4. Submission of list of Subcontractors, list of products, and progress schedule.
	5. Designation of personnel representing parties in Contract, and Architect/Engineer.
	6. Procedures and processing of field decisions, submittals, substitutions, applications for payments, proposal request, Change Orders, and Contract closeout procedures.
	7. Scheduling.

	D. Record minutes and distribute copies within two 2 days after meeting to participants, with two 2 copies to Owner, and those affected by decisions made.

	1.4 SITE MOBILIZATION MEETING
	A. If decided during the preconstruction meeting a site mobilization meeting will be held.
	B. Owner will schedule meeting at Project site prior to Contractor occupancy.
	C. Attendance Required: Owner, special consultants, and Contractor, Contractor's Superintendent, and major subcontractors.
	D. Agenda:
	1. Use of premises by Owner and Contractor.
	2. Owner's requirements
	3. Construction facilities and controls provided by Owner.
	4. Temporary utilities provided by Owner.
	5. Survey and layout.
	6. Security and housekeeping procedures.
	7. Procedures for testing.
	8. Procedures for maintaining record documents.
	9. Requirements for start-up of equipment.
	10. Inspection and acceptance of equipment put into service during construction period.

	E. Record minutes and distribute copies within two 2 days after meeting to participants, with two 2 copies to Owner, and those affected by decisions made.

	1.5 PROGRESS MEETINGS
	A. Schedule and administer meetings throughout progress of the Work at maximum bi-monthly intervals.
	B. Make arrangements for meetings, prepare agenda with copies for participants, and preside at meetings.
	C. Attendance Required: Job superintendent, major subcontractors and suppliers, Owner, as appropriate to agenda topics for each meeting.
	D. Agenda:
	1. Review minutes of previous meetings.
	2. Review of Work progress.
	3. Field observations, problems, and decisions.
	4. Identification of problems impeding planned progress.
	5. Review of submittals schedule and status of submittals.
	6. Review of off-site fabrication and delivery schedules.
	7. Maintenance of progress schedule.
	8. Corrective measures to regain projected schedules.
	9. Planned progress during succeeding work period.
	10. Coordination of projected progress.
	11. Maintenance of quality and work standards.
	12. Effect of proposed changes on progress schedule and coordination.
	13. Other business relating to Work.

	E. Record minutes and distribute copies within two 2 days after meeting to participants, with two 2 copies to Owner, and those affected by decisions made.

	1.6 PRE-INSTALLATION MEETINGS
	A. When required in individual specification sections, convene pre-installation meetings at Project site prior to commencing work of specific section.
	B. Require attendance of parties directly affecting, or affected by, work of specific sections.
	C. Notify Engineer four 4 days in advance of meeting date.
	D. Prepare agenda and preside at meeting:
	1. Review conditions of installation, preparation and installation procedures.
	2. Review coordination with related work.

	E. Record minutes and distribute copies within two 2 days after meeting to participants, with two 2 copies to Owner, and those affected by decisions


	PART 2 PRODUCTS – Not Used
	PART 3 EXECUTION – Not Used

	01 33 00 - Submittal Procedures
	PART 1 -  GENERAL
	1.1. SECTION INCLUDES
	A. Administrative and procedural requirements for submittals required for the Work, including but not limited to; shop drawings, product data, samples, material lists, and quality control items as required by the Contract Documents.
	B. Wherever possible, throughout the Contract Documents, the minimum acceptable quality of workmanship and products has been defined by the name and catalog number of a manufacturer and by reference of recognized industry standards.
	C. To ensure that specified products are furnished and installed in accordance with the design intent, procedures have been established for submittal of design data and for its review by Owner’s Representative and others.

	1.2. RELATED SECTIONS
	A. Section 01 22 00: Payment Procedures
	B. Section 01 50 00: Temporary Facilities and Controls
	C. Section 01 60 00: Product Requirements
	D. Section 01 70 00: Execution and Closeout Requirements


	PART 2 -  PRODUCTS - Not used
	PART 3 -  EXECUTION
	3.1. PROCEDURES
	A. Contractor shall package each submittal appropriately for transmittal and handling.  Contractor shall transmit each submittal to the Owner’s Representative.  Owner’s Representative will not accept submittals received from sources other than the Con...
	B. After review, Owner’s Representative will transmit submittals to Contractor and others as required. Installation of materials requiring submittal approval shall not commence until reviewed and approved submittals are transmitted to Contractor.
	C. Contractor shall clearly identify any deviations from the Contract Documents on each submittal. Any deviation not noted, even though stamped reviewed, is not acceptable.
	D. Contractor shall coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and related activities requiring sequential activity.
	E. Timing of Submittals:
	1. Contractor shall submit to the Owner’s Representative, those shop drawings, product data, diagrams, materials lists, samples and other submittals required by the Contract Documents.
	2. The schedule of submittals shall provide adequate time between submittals in order to allow for proper review without negative impact to the Construction Schedule.
	3. Schedule of submittals shall be related to Work progress, and shall be so organized as to allow sufficient time for transmitting, reviewing, corrections, resubmission, and re-reviewing.
	4. Contractor shall coordinate submittal of related items. Owner’s Representative reserves the right to withhold action on a submittal requiring coordination with other submittals until all related submittals are received by Owner’s Representative.
	5. Contractor shall revise, update and submit submittal schedule to Owner’s Representative on the first of each month, or as required by Owner’s Representative.
	6. Contractor shall allow in the Construction Schedule, at least twenty (20) calendar days for Owner’s Representative review following Owner’s Representative receipt of material submittals.  For design submittals mechanical, plumbing, electrical, and ...
	7. No adjustments to the Contract Time and/or Milestones will be authorized because of a failure to transmit submittals to Owner’s Representative sufficiently in advance of the Work to permit review and processing.
	8. In case of product substitution, shop drawing preparation shall not commence until such time Owner’s Representative reviews said submittal relative to the General Conditions.

	F. If required, resubmit submittals in a timely manner.  Resubmit as specified for initial submittal but identify as such.  Review times for re-submitted items shall be as per the time frames for initial submittal review.
	G. Shop drawing preparation shall not commence until such time as Contractor receives product data approval.
	H. Owner’s Representative, or authorized agent, will stamp each submittal with a uniform, action stamp. Owner’s Representative, or authorized agent, will mark the stamp appropriately to indicate the action taken, as follows:
	1. Approved: When Owner’s Representative, or authorized agent, marks a submittal “Approved”, the work covered by the submittal may proceed provided it complies with requirements of the Contract Documents.  Final payment depends on compliance.
	2. Approved With Restrictions: When Owner’s Representative, or authorized agent, marks a submittal “Approved With Restrictions”, the Work covered by the submittal may proceed provided it complies with restrictions, notations or corrections on the subm...
	3. Rejected: When Owner’s Representative, or authorized agent, marks a submittal “Rejected”,” do not proceed with work covered by the submittal, including purchasing, fabrication, delivery, or other activity.  Revise or prepare a new submittal accordi...


	3.2. SHOP DRAWINGS
	A. Shop drawings are original drawings prepared by Contractor, subcontractor, supplier, or distributor illustrating some portion of Work by showing fabrication, layout, setting, or erection details.  Do not reproduce Contract Documents or copy standar...
	B. Produce shop drawings to an accurate scale that is large enough to indicate all pertinent features and methods.  Except for templates, patterns, and similar full-size drawings, submit shop drawings on sheets at least 8-1/2 x 11 inches but no larger...
	C. Shop drawings shall include fabrication and installation drawings, setting diagrams, schedules, patterns, templates, and similar drawings. Include the following information:
	1. Dimensions
	2. Identification of products and materials included by sheet and detail number.
	3. Compliance with specified standards.
	4. Notation of coordination requirements.
	5. Notation of dimensions established by field measurement.

	D. Provide a space of approximately 4 by 5 inches on the label or beside the title block on shop drawings to record Contractor and Owner’s Representative review, and the action taken. Include the following information on the label for processing and r...
	1. Project name.
	2. Date.
	3. Name and address of Owner’s Representative.
	4. Name and address of Contractor.
	5. Name and address of Subcontractor.
	6. Name and address of supplier.
	7. Name and address of manufacturer.
	8. Name and title of appropriate Specifications section.
	9. Drawing number and detail references, as appropriate.

	E. Unless otherwise agreed to or indicated in individual Specifications sections, submit a sufficient number to allow for adequate Contractor, Subcontractor, supplier, manufacturer and fabricators distribution plus two sets to be retained by Owner’s R...
	F. Electronic files will not be provided by the Owner.
	G. Reproduction of the Contract Documents as a submittal is not allowed.

	3.3. PRODUCT DATA
	A. Collect product data into a single submittal for each element of Work or system. Product data includes printed information, such as manufacturer’s installation instructions, catalog cuts, standard color charts, roughing-in diagrams and templates, w...
	1. Mark each copy to show or delineate pertinent materials, products, models, applicable choices, or options.  Where product data includes information on several products that are not required, clearly mark copies to indicate the applicable informatio...
	a. Manufacturer’s printed recommendations.
	b. Compliance with trade association standards.
	c. Compliance with recognized testing agency standards.
	d. Application of testing agency labels and seals.
	e. Notation of dimensions verified by field measurement.
	f. Notation of coordination requirements.
	g. Notation of dimensions and required clearances.
	h. Indicate performance characteristics and capacities.
	i. Indicate wiring diagrams and controls.

	2. Do not submit product data until compliance with requirements of the Contract Documents has been confirmed.

	B. Required copies and distribution: Same as denoted in sub-section 3.2, E.

	3.4. SAMPLES
	A. Procedure:
	1. Submit samples of sufficient size, quantity, cured and finished and physically identical to the proposed product or material.  Samples include partial or full sections or range of manufactured or fabricated components, cuts or containers of materia...
	a. Mount or display samples in the manner to facilitate review of qualities indicated.  Include the following:
	1) Specifications section number and reference.
	2) Generic description of the sample.
	3) Sampling source.
	4) Product name or name of manufacturer.
	5) Compliance with recognized standards.
	6) Availability and delivery time.


	2. Submit samples for review of size, kind, color, pattern, and texture. Submit samples for a final check of these characteristics with other elements and a comparison of these characteristics between the final submittal and the actual component as de...
	a. Where variations in color, pattern, texture, or other characteristic is inherent in the material or product represented, submit at least three (3) multiple units that show the approximate limits of the variations.
	b. Refer to other Specifications sections for requirements for samples that illustrate workmanship, fabrication techniques, assembly details, connections, operation, and similar construction characteristics.
	c. Refer to other sections for samples to be returned to Contractor for incorporation into the Work.  Such samples must be undamaged at time of installation. On the transmittal, indicate special requests regarding disposition of sample submittals.
	d. Samples not incorporated into the Work, or otherwise not designated as Owner property, remain the property of Contractor and shall be removed from the Project site prior to Substantial Completion.

	3. Color and pattern: Whenever a choice of color or pattern is available in a specified product, submit accurate color chips and pattern charts to Owner’s Representative for review and selection.
	4. Number required: Submit three (3) samples of each item. Two will be returned to Contractor with one to Owner’s Representative.

	B. When specified, erect field samples and mock-ups at the Project site to illustrate products, materials, or workmanship and to establish standards by which completed work shall be judged.
	C. Maintain sets of samples, as returned, at the Project site, for quality comparisons throughout the course of the Work. Sample sets may be used to obtain final acceptance of the work associated with each set.

	3.5. QUALITY CONTROL SUBMITTALS
	A. Prior to start of Work, Contractor shall submit lists of material submittals, design submittals and sample requirements.
	B. Submit quality control submittals, including design data, certifications, manufacturer’s field reports, and other quality control submittals as required under other sections of the Contract Documents.
	C. When other sections of the Contract Documents require manufacturer’s certification of a product, material, and/or installation complies with specified requirements, submit a notarized certification from the manufacturer certifying compliance with s...
	D. Certification shall be signed by an officer of the manufacturer or other individual authorized to sign documents on behalf of the represented company.
	E. Requirements for submittal of inspection and test reports are specified in other sections of the Contract Documents.



	01 40 00 - Quality Requirements
	01 45 23 - Testing and Inspecting Services
	PART 1 -  GENERAL
	1.1 TESTS
	A. Prior to start of Work, Contractor shall submit list of test requirements.
	B. Contractor shall notify the Owner and testing laboratory a sufficient time in advance of the manufacture of material to be supplied to him under the Contract Documents, which must by terms of the Contract be tested, in order that the testing labora...
	C. Material shipped from the source of supply prior to having satisfactorily passed such testing and inspection or prior to the receipt of notice from the Owner that such testing and inspection will not be required, shall not be incorporated in the Work.
	D. The Owner may select additional tests other than those outlined in the Specifications.  The Contractor will be reimbursed for any additional testing costs not defined in the Specifications.

	1.2 TEST REPORTS
	A. Two (2) copies of each test report will be forwarded to the Owner by the testing laboratory.  Such reports shall include all tests made, regardless of whether such tests indicate that the material is satisfactory or unsatisfactory.  Samples taken b...

	1.3 OWNER'S INSPECTOR
	A. The work of construction in all stages of progress will be subject to the personal continuous observation of the Inspector.  He shall have free access to any or all parts of the work at any time.  Furnish the Inspector with reasonable facilities fo...

	1.4 SPECIFIC TESTS AND INSPECTIONS
	A. Applicable tests and inspections noted below but not limited to, will be required to the extent that the work represented thereby is required by the Contract.
	1. Concrete Strength Tests
	2. Compaction Tests
	3. Variable Frequency Drives
	4. Disinfection System and Metering Pump
	5. Gauges and Flow Meters



	PART 2 -  PRODUCTS - Not Used
	PART 3 -  EXECUTION - Not Used.

	01 50 00 - Temporary Facilities and Control
	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. This section covers the work necessary to move in personnel and equipment, set up offices, and related facilities necessary to prepare the Work area for construction.  Temporary facilities and controls required for the Work include, but are not nec...
	1. Temporary utilities such as water, electricity, and telephone;
	2. Sanitary facilities.


	1.2 PRODUCT HANDLING
	A. Protection:
	1. Use all means necessary to maintain temporary facilities and controls in proper and safe condition throughout progress of the Work.



	PART 2 -  PRODUCTS
	2.1 UTILITIES
	A. General:
	1. Make available for use by all workers and subcontractors employed on the Project.
	2. Maintain utilities in a proper, safe operating and sanitary condition.
	3. Upon completion of Contract, remove such temporary utilities from premises.
	4. "Provide," as used below, means at Contractor's expense.

	B. Temporary water:
	1. Make all arrangements and pay all operating costs for temporary water used during construction.

	C. Temporary electricity:
	1. Make all arrangements and pay all operating costs for electrical power, both temporary and permanent, used during construction, testing, and up to the time of final acceptance by the Owner.
	2. Pay for all services associated with the temporary power.

	D.  Temporary lighting:
	1. Provide lighting for general security.
	2. Provide work lighting such that work can be properly and safely performed.
	3. Provide warning and barricade lighting.
	4. Provide temporary lighting as may be required by governing agencies.


	2.2 SANITARY FACILITIES
	A. Toilet facilities shall be provided at each construction jobsite.  Provisions shall be made for routinely servicing and disposing of the sewage in accordance with Federal, Commonwealth, and local health regulations.  Toilets shall be maintained in ...
	B. An adequate supply of potable water shall be provided in all places of employment.  Drinking water shall be obtained from sources approved by Federal, Commonwealth, or local health authorities, and dispensed in a manner acceptable to the Owner.  Co...


	PART 3 -  EXECUTION
	3.1 REMOVAL
	A. Maintain all temporary facilities and controls as long as needed for the safe and proper completion of the Work; remove all such temporary facilities and controls as rapidly as progress of the Work will permit or as directed by the Owner’s Represen...



	01 56 00 - Temporary Barriers and Enclosures
	SECTION 01 56 00
	Temporary Barriers and Enclosures
	PART 1 - GENERAL
	1.1 DESCRIPTION
	A. The work of this section consists of furnishing, installing, and maintaining barriers to protect existing facilities and the public from construction operations.


	PART 2 - PRODUCTS
	2.1 GENERAL
	A. Material may be new or used, but shall be suitable for its intended purpose.  Fences and barriers shall be structurally adequate and neat in appearance.

	2.2 FENCING
	A. Safety Barrier Fence:  Orange plastic fence, with minimum height of 4 feet.

	2.3 BARRICADES AND SIGNS
	2.4 LUMBER
	A. Free of nails, large knot holes and splinters.

	2.5 BARRIER TAPE
	A. Banner Guard, imprinted with "CAUTION: CONSTRUCTION AREA", manufactured by Reef Industries, Inc., Houston, Texas, or approved equal.


	PART 3 - EXECUTION
	3.1 PROTECTION OF PUBLIC
	A. Fence, barricade, or otherwise block off the immediate work area to prevent unauthorized entry.
	B. Erect and maintain barricades, lights, danger signals, and warning signs in accordance with MUTCD-latest edition
	C. Illuminate barricades and obstructions at night; keep safety lights powered and on from sunset to sunrise.
	D. Adequately barricade and post open cuts in or adjacent to thoroughfares.
	E. Protect pedestrian traffic by guardrails or fences.
	F. When pedestrian traffic is detoured onto a roadway, provide temporary walkways with protection as required at ends and overhead.  For walkways, use lumber running parallel to direction of traffic movement and provide ramps at changes of elevation.
	G. Cover pipes, hoses, and power lines crossing sidewalks and walkways with troughs using beveled edge boards.
	H. Erect and maintain sufficient detour signs at road closures and along detour routes.
	I. Maintain all traffic control devices in a well and kept manner. Contractor shall correct any identified deficiencies immediately upon notification.

	3.2 BARRIER TAPE
	A. Install where directed by Owner’s Representative.  Keep a minimum of two rolls on site at all times.

	3.3 REMOVAL
	A. Completely remove barriers no longer needed when approved by Owner’s Representative.


	END OF SECTION

	01 60 00-  Product Requirements
	01 70 00 - Execution and Closeout Requirements
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Closeout procedures.
	B. Starting of systems.
	C. Demonstration and instructions.
	D. Testing, adjusting, and balancing.
	E. Project record documents.
	F. Operation and maintenance data.
	G. Manual for equipment and systems.
	H. Spare parts and maintenance products.
	I. Product warranties and product bonds.
	J. Maintenance service.
	K. Examination.
	L. Preparation.
	M. Execution.
	N. Cutting and patching.
	O. Protecting installed construction.
	P. Final cleaning.

	1.2 CLOSEOUT PROCEDURES
	A. Prerequisites to Substantial Completion: Complete following items before requesting Certification of Substantial Completion, either for entire Work or for portions of Work:
	1. Submit operation and maintenance manuals, Project record documents, and other similar final record data in compliance with this Section.
	2. Complete facility startup, testing, adjusting, balancing of systems and equipment, demonstrations, and instructions to Owner's operating and maintenance personnel as specified in compliance with this Section.
	3. Conduct inspection to establish basis for request that Work is substantially complete.  Create comprehensive list (initial punch list) indicating items to be completed or corrected, value of incomplete or nonconforming Work, reason for being incomp...
	4. Obtain and submit releases enabling Owner's full, unrestricted use of Project and access to services and utilities.  Include certificate of occupancy, operating certificates, and similar releases from authorities having jurisdiction and utility com...
	5. Deliver tools, spare parts, extra stocks of material, and similar physical items to Owner.
	6. Make final change-over of locks eliminating construction master-key system and transmit keys directly to Owner. Advise Owner's personnel of change-over in security provisions.
	7. Discontinue or change over and remove temporary facilities and services from Project Site, along with construction tools, mockups, and similar elements.
	8. Perform final cleaning according to this Section.

	B. Substantial Completion Inspection:
	1. When Contractor considers Work to be substantially complete, submit to Owner and/or their Representative:
	a. Written certificate that Work, or designated portion, is substantially complete.
	b. List of items to be completed or corrected (initial punch list).

	2. Within seven days after receipt of request for Substantial Completion, Owner and/or their Representative will make inspection to determine whether Work or designated portion is substantially complete.
	3. Should Owner and/or their Representative determine that Work is not substantially complete:
	a. Owner and/or their Representative will promptly notify Contractor in writing, stating reasons for its opinion.
	b. Contractor shall remedy deficiencies in Work and send second written request for Substantial Completion to Owner and/or their Representative.
	c.  Owner and/or their Representative will re-inspect Work.
	d. Redo and Inspection of Deficient Work: Repeated until Work passes Owner and/or their Representative’s inspection.

	4. When Owner and/or their Representative finds that Work is substantially complete, Owner’s Representative will:
	a. Prepare Certificate of Substantial Completion on Owner’s prescribed form, accompanied by Contractor's list of items to be completed or corrected as verified and amended by Owner and/or their Representative (final punch list).
	b. Submit Certificate to Owner and Contractor for their written acceptance of responsibilities assigned to them in Certificate.

	5. After Work is substantially complete, Contractor shall:
	a. Allow Owner occupancy of Project under provisions stated in Certificate of Substantial Completion.
	b. Complete Work listed for completion or correction within time period stipulated.


	C. Prerequisites for Final Completion: Complete following items before requesting final acceptance and final payment.
	1. When Contractor considers Work to be complete, submit written certification that:
	a. Contract Documents have been reviewed.
	b. Work has been examined for compliance with Contract Documents.
	c. Work has been completed according to Contract Documents.
	d. Work is completed and ready for final inspection.

	2. Submittals: Submit following:
	a. Final punch list indicating all items have been completed or corrected.
	b. Submit As-Built Plans in electronic copy (CAD file) and 3 sets of hard copy, 10 working days prior to final inspection.
	c. Final payment request with final releases and supporting documentation not previously submitted and accepted. Include certificates of insurance for products and completed operations where required.
	d. Specified warranties, workmanship/maintenance bonds, maintenance agreements, and other similar documents.
	e. Accounting statement for final changes to Contract Sum.
	f. Contractor's affidavit of payment of debts and claims.
	g. Contractor affidavit of release of liens.
	h. Consent of surety to final payment.
	i. CNMI Tax Clearance

	3. Perform final cleaning for Contractor-soiled areas according to this Section.

	D. Final Completion Inspection:
	1. Within seven days after receipt of request for final inspection, Owner and/or their Representative will make inspection to determine whether Work or designated portion is complete.
	2. Should Owner and/or their Representative consider Work to be incomplete or defective:
	a.  Owner and/or their Representative will promptly notify Contractor in writing, listing incomplete or defective Work.
	b. Contractor shall remedy stated deficiencies and send second written request to Owner and/or their Representative that Work is complete.
	c.  Owner and/or their Representative will re-inspect Work.
	d. Redo and Inspection of Deficient Work: Repeated until Work passes Owner  and/or their Representative’s inspection.



	1.3 STARTING OF SYSTEMS
	A. Contractor will coordinate schedule with CUC to arrange startup of various equipment and systems.
	B. Contractor will notify CUC at least thirty days prior to completion of installation of pumps, controls and related components in order to provide sufficient time for CUC to schedule the start up with Manufacturer’s Technical Representative.
	C. Contractor will ensure staff and equipment are available to immediately respond to Manufacturer’s Technical Representative’s request and instruction to repair or correct any deficiencies.
	D. Contractor will assure that all necessary piping, electrical components, and related items are in place and operable prior to the schedule of the startup.

	1.4 DEMONSTRATION AND INSTRUCTIONS
	A. Demonstrate operation and maintenance of products to Owner's personnel two weeks prior to date of Substantial Completion.
	B. Demonstrate Project equipment and instructed by authorized manufacturer's representative who is knowledgeable about the Project.
	C. Use operation and maintenance manuals as basis for instruction. Review contents of manual with Owner's personnel in detail to explain all aspects of operation and maintenance.
	D. Demonstrate startup, operation, control, adjustment, troubleshooting, servicing, maintenance, and shutdown of each item of equipment at agreed time, at equipment location.
	E. Prepare and insert additional data in operations and maintenance manuals when need for additional data becomes apparent during instruction.
	F. Required instruction time for each item of equipment and system is specified in individual Specification Sections.

	1.5 TESTING, ADJUSTING, AND BALANCING
	A. The Contractor shall be responsible for testing, adjusting and balancing by an Owner approved independent firm having five (5) years minimum experience.
	B. Reports will be submitted by independent firm to Owner and/or their Representative indicating observations and results of tests and indicating compliance or noncompliance with requirements of Contract Documents.
	C. The Contractor shall make any and all necessary repairs, adjustments, and replacements until performance has been demonstrated to the satisfaction of the Owner.   The Contractor shall bear the cost of any repair, adjustment, or replacement.

	1.6 PROJECT RECORD DOCUMENTS
	A. Maintain on Site one set of the following record documents; record actual revisions to the Work:
	1. Drawings.
	2. Specifications.
	3. Addenda.
	4. Change Orders and other modifications to the Contract.
	5. Reviewed Shop Drawings, product data, and Samples.
	6. Manufacturer's instruction for assembly, installation, and adjusting.

	B. Ensure entries are complete and accurate, enabling future reference by Owner.
	C. Store record documents separate from documents used for construction.
	D. Record information concurrent with construction progress, not less than weekly.
	E. Specifications: Legibly mark and record, at each product Section, description of actual products installed, including the following:
	1. Manufacturer's name and product model and number.
	2. Product substitutions or alternates used.
	3. Changes made by Addenda and modifications.

	F. Record Drawings and Shop Drawings: Legibly mark each item to record actual construction as follows:
	1. Include Contract modifications such as Addenda, supplementary instructions, change directives, field orders, minor changes in the Work, and change orders.
	2. Include locations of concealed elements of the Work.
	3. Identify depth of buried utility lines and provide dimensions showing distances from permanent facility components that are parallel to utilities.
	4. Dimension ends, corners, and junctions of buried utilities to permanent facility components using triangulation.
	5. Identify and locate existing buried or concealed items encountered during Project.
	6. Measured depths of foundations in relation to finish main floor datum.
	7. Measured horizontal and vertical locations of underground utilities and appurtenances, referenced to permanent surface improvements.
	8. Measured locations of internal utilities and appurtenances concealed in construction, referenced to visible and accessible features of the Work.
	9. Field changes of dimension and detail.
	10. Details not on original Drawings.

	G. Submit PDF electronic files of marked-up documents to Owner’s Representative with claim for final Application for Payment.

	1.7 OPERATION AND MAINTENANCE DATA
	A. Submit data bound in 8-1/2 x 11-inch text pages, three D side ring binders with durable plastic covers.
	B. Prepare binder cover with printed title "OPERATION AND MAINTENANCE INSTRUCTIONS," title of Project.
	C. Internally subdivide binder contents with permanent page dividers, logically organized as described below; with tab titling clearly printed under reinforced laminated plastic tabs.
	D. Drawings: Provide with reinforced punched binder tab. Bind in with text; fold larger drawings to size of text pages.
	E. Contents: Prepare table of contents for each volume, with each product or system description identified, typed on white paper, in three parts as follows:
	1. Part 1: Directory, listing names, addresses, and telephone numbers of Engineer, Contractor, Subcontractors, and major equipment suppliers.
	2. Part 2: Operation and maintenance instructions, arranged by system and subdivided by Specification Section. For each category, identify names, addresses, and telephone numbers of Subcontractors and suppliers. Include the following:
	a. Significant design criteria.
	b. List of equipment.
	c. Parts list for each component.
	d. Operating instructions.
	e. Maintenance instructions for equipment and systems.
	f. Maintenance instructions for special finishes, including recommended cleaning methods and materials, and special precautions identifying detrimental agents.
	g. Safety precautions to be taken when operating and maintaining or working near equipment.

	3. Part 3: Project documents and certificates, including the following:
	a. Shop Drawings and product data.
	b. Air and water balance reports.
	c. Certificates.
	d.  Photocopies of warranties and bonds.



	1.8 MANUAL FOR EQUIPMENT AND SYSTEMS
	A. Submit two copies of preliminary draft or proposed formats and outlines of contents before Substantial Completion. Owner’s Representative will review draft and return one copy with comments.
	B. For equipment, or component parts of equipment put into service during construction and operated by Owner, submit documents within ten (10) days after acceptance.
	C. Submit one copy of completed volumes fifteen (15) days prior to final inspection. Draft copy will be reviewed and returned after final inspection, with Owner’s Representative’s comments. Revise content of document sets as required prior to final su...
	D. Submit two sets of revised final volumes within ten days after final inspection.
	E. Each Item of Equipment and Each System: Include description of unit or system and component parts. Identify function, normal operating characteristics, and limiting conditions. Include performance curves, with engineering data and tests, and comple...
	F. Panelboard Circuit Directories: Provide electrical service characteristics, controls, and communications; by label machine.
	G. Include color-coded wiring diagrams as installed with wire numbers noted.
	H. Operating Procedures: Include startup, break-in, and routine normal operating instructions and sequences. Include regulation, control, stopping, shutdown, and emergency instructions. Include summer and special operating instructions.
	I. Maintenance Requirements: Include routine procedures and guide for preventative maintenance and troubleshooting; disassembly, repair, and reassembly instructions; and alignment, adjusting, balancing, and checking instructions.
	J. Include servicing and lubrication schedule and list of lubricants required.
	K. Include manufacturer's printed operation and maintenance instructions.
	L. Include sequence of operation by controls manufacturer.
	M. Include original manufacturer's parts list, illustrations, assembly drawings, and diagrams required for maintenance.
	N. Include control diagrams by controls manufacturer as installed.
	O. Include Contractor's coordination drawings with color-coded piping diagrams as installed.
	P. Include charts of valve tag numbers, with location and function of each valve, keyed to flow and control diagrams.
	Q. Include list of original manufacturer's spare parts, current prices, and recommended quantities to be maintained in storage.
	R. Additional Requirements: As specified in individual product Specification Sections.
	S. Include listing in table of contents for design data with tabbed dividers and space for insertion of data.

	1.9 SPARE PARTS AND MAINTENANCE PRODUCTS
	A. Furnish spare parts, maintenance, and extra products in quantities specified in individual Specification Sections.
	B. Deliver to Project Site and place in location as directed by Owner; obtain receipt prior to final payment.

	1.10 PRODUCT WARRANTIES AND PRODUCT BONDS
	A. Obtain warranties and bonds executed in duplicate by responsible Subcontractors, suppliers, and manufacturers within ten days after completion of applicable item of Work.
	B. Execute and assemble transferable warranty documents and bonds from Subcontractors, suppliers, and manufacturers.
	C. Verify documents are in proper form, contain full information, and are notarized.
	D. Co-execute submittals when required.
	E. Include table of contents and assemble in three D side ring binder with durable plastic cover.
	F. Submit prior to final Application for Payment.
	G. Time of Submittals:
	1. For equipment or component parts of equipment put into service during construction with Owner's permission, submit documents within ten days after acceptance.
	2. Make other submittals within ten days after date of Substantial Completion, prior to final Application for Payment.
	3. For items of Work for which acceptance is delayed beyond Substantial Completion, submit within ten days after acceptance, listing date of acceptance as beginning of warranty or bond period.


	1.11 MAINTENANCE SERVICE
	A. Furnish service and maintenance of components indicated in Specification Sections during warranty period.
	B. Examine system components at frequency consistent with reliable operation. Clean, adjust, and lubricate as required.
	C. Include systematic examination, adjustment, and lubrication of components. Repair or replace parts whenever required. Use parts produced by manufacturer of original component.
	D. Do not assign or transfer maintenance service to agent or Subcontractor without prior written consent of Owner.


	PART 2 -  PRODUCTS - Not Used
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that existing Site conditions and substrate surfaces are acceptable for subsequent Work. Beginning new Work means acceptance of existing conditions.
	B. Verify that existing substrate is capable of structural support or attachment of new Work being applied or attached.
	C. Examine and verify specific conditions described in individual Specification Sections.
	D. Verify that utility services are available with correct characteristics and in correct locations.

	3.2 PREPARATION
	A. Clean substrate surfaces prior to applying next material or substance according to manufacturer's instructions.
	B. Seal cracks or openings of substrate prior to applying next material or substance.
	C. Apply manufacturer-required or -recommended substrate primer, sealer, or conditioner prior to applying new material or substance in contact or bond.

	3.3 EXECUTION
	A. Comply with manufacturer's installation instructions, performing each step in sequence. Maintain one set of manufacturer's installation instructions at Project Site during installation and until completion of construction.
	B. When manufacturer's installation instructions conflict with Contract Documents, request clarification from Owner’s Representative’s before proceeding.
	C. Verify that field measurements are as indicated on approved Shop Drawings or as instructed by manufacturer.
	D. Secure products in place with positive anchorage devices designed and sized to withstand stresses, vibration, physical distortion, or disfigurement.
	1. Secure Work true to line and level and within specified tolerances, or if not specified, industry-recognized tolerances.
	2. Physically separate products in place, provide electrical insulation, or provide protective coatings to prevent galvanic action or corrosion between dissimilar metals.
	3. Exposed Joints:  Provide uniform joint width and arrange to obtain best visual effect.  Refer questionable visual-effect choices to Owner’s Representative’s for final decision.

	E. Allow for expansion of materials and building movement.
	F. Climatic Conditions and Project Status: Install each unit of Work under conditions to ensure best possible results in coordination with entire Project.
	1. Isolate each unit of Work from incompatible Work as necessary to prevent deterioration.
	2. Coordinate enclosure of Work with required inspections and tests to minimize necessity of uncovering Work for those purposes.

	G. Mounting Heights: Where not indicated, mount individual units of Work at industry recognized standard mounting heights for particular application indicated.
	1. Refer questionable mounting heights choices to Owner’s Representative’s for final decision.
	2. Elements Identified as Accessible to Handicapped: Comply with applicable codes and regulations.

	H. Adjust operating products and equipment to ensure smooth and unhindered operation.
	I. Clean and perform maintenance on installed Work as frequently as necessary through remainder of construction period.  Lubricate operable components as recommended by manufacturer.

	3.4 CUTTING AND PATCHING
	A. Employ skilled and experienced installers to perform cutting and patching.
	B. Submit written request in advance of cutting or altering elements affecting:
	1. Structural integrity of element.
	2. Efficiency, maintenance, or safety of element.
	3. Visual qualities of sight-exposed elements.
	4. Work of Owner or separate contractor.

	C. Execute cutting, fitting, and patching including excavation and fill to complete Work and to:
	1. Fit the several parts together, to integrate with other Work.
	2. Uncover Work to install or correct ill-timed Work.
	3. Remove and replace defective and nonconforming Work.
	4. Remove samples of installed Work for testing.

	D. Execute Work by methods to avoid damage to other Work and to provide proper surfaces to receive patching and finishing.
	E. Cut masonry and concrete materials using masonry saw or core drill.
	F. Restore Work with new products according to requirements of Contract Documents.
	G. Refinish surfaces to match adjacent finishes. For continuous surfaces, refinish to nearest intersection; for assembly, refinish entire unit.
	H. Identify hazardous substances or conditions exposed during the Work to Owner’s Representative’s for decision or remedy.

	3.5 PROTECTING INSTALLED CONSTRUCTION
	A. Protect installed Work and provide special protection where specified in individual Specification Sections.
	B. Provide temporary and removable protection for installed products. Control activity in immediate Work area to prevent damage.
	C. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.
	D. Use durable sheet materials to protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement of heavy objects.
	E. Prohibit traffic or storage upon waterproofed or roofed surfaces. When traffic or activity is necessary, obtain recommendations for protection from waterproofing or roofing material manufacturer.
	F. Prohibit traffic from landscaped areas.

	3.6 FINAL CLEANING
	A. Execute final cleaning prior to final Project assessment.
	B. Clean equipment and fixtures to sanitary condition with appropriate cleaning materials.
	C. Clean filters of operating equipment.
	D. Clean Site; sweep paved areas, rake clean landscaped surfaces.
	E. Remove waste and surplus materials, rubbish, and construction facilities from Site.



	01 71 13 - Mobilization Demobilization
	PART 1 -  GENERAL
	1.1 SCOPE OF WORK
	A. Mobilization shall consist of preparatory work and operation, including, but not limited to, those necessary for the movement of personnel, equipment, supplies, and incidentals to the Project site; for the establishment of all offices, buildings, a...
	B. Demobilization shall consist of movement of personnel and the removing and disposing of all equipment, materials, and supplies remaining upon completion of the Work.  And for final close-up, submittal of all test results, O&M manual.
	C. Costs of Mobilization and Demobilization are listed as one item in the Contractor’s Bid for the Project.
	D. The maximum proposal allowed for mobilization and demobilization is an amount not to exceed five (5) percent of the total original contract amount in the Proposal Schedule, excluding the proposal price of this item.


	PART 2 -  PRODUCTS - Not used
	PART 3 -  EXECUTION - Not used

	01 74 00 - Cleaning and Waste Management
	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. Maintain work areas free from accumulations of waste, debris, dust, and mud caused by Contractor's operations.
	B. At completion of Work, remove all waste materials, tools, equipment, machinery, surplus materials and clean all exposed surfaces; leave property clean and ready for occupancy, leave all rights of ways in a condition equal to that at the beginning o...


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Contractor to arrange with the Owner of water for cleanup, metered and pay all costs.
	B. Water for construction may not be available within the site.  The Contractor shall furnish water from a source outside the site.


	PART 3 -  EXECUTION
	3.1 DURING CONSTRUCTION
	A. Execute cleaning to insure that any buildings affected, grounds and especially streets and public properties are maintained free from accumulation of waste materials, dust, mud and debris.
	B. Where required, wet down surfaces to lay dust and prevent the blowing of dust to nearby residences or public properties.
	C. The Contractor shall keep all streets clean and free of dust, mud and debris resulting from his own operations.  Daily cleanup throughout the job will be necessary as the Contractor progresses with his work, but extra precautions in cleanup shall b...
	D. All waste materials, debris and rubbish shall be disposed of at sites to be chosen by Contractor.  Prior to dumping on any private property, a letter allowing such dumping shall be obtained from the property owner and presented to the Owner’s Repre...
	E. If the Contractor does not properly clean up (in the opinion of the Owner’s Representative or the Owner), then either the Owner’s Representative or the Owner shall have the option of using outside equipment to perform the work and such cost will be...
	F. See also the General Conditions for any withholds that may be retained when cleanup by the Contractor is found to be unsatisfactory.

	3.2 FINAL CLEANING
	A. Remove grease, dust, dirt, stains, labels, fingerprints and other foreign materials from site-exposed interior and exterior finished surfaces.
	B. Repair, patch and touch up marred surfaces to match adjacent finishes.
	C. All dust, mud, spoils, and construction debris shall be removed from all roadways, ditches, shoulders, and private property (fills or spoils placed on private property at Owner's written request accepted).



	02 00 00 - Existing Conditions
	PART 1 -  GENERAL
	1.1 RELATED INFORMATION
	A. Related information and requirements are included in the General and Supplementary Conditions with regard to existing underground utilities.
	B. Existing Underground Structures - Section 02 00 50

	1.2 INFORMATION ON SITE CONDITIONS
	A. All information obtained by the Engineer regarding site conditions, subsurface information, groundwater elevations, existing construction of site facilities, and existing underground utilities and similar data are shown on the Plans.
	B. Test borings were not done by the Engineer to investigate subsurface conditions.  The Contractor may perform its own independent soil borings to ascertain subsurface conditions.  No representation of existing soil conditions is made herein.
	C. Information derived from inspection of logs of test borings, of topographic maps, or from Plans showing locations of utilities and structures will not in any way relieve the Contractor from any risk, or from properly examining the site and making s...

	1.3 CONTRACTOR'S RESPONSIBILITIES
	A. The Contractor shall satisfy himself as to the nature and location of the work, the general and local conditions, particularly those bearing upon availability of transportation, disposal, handling and storage of materials, availability of labor, wa...
	B. The Contractor further shall satisfy himself as to the character, quality, and quantity of surface and subsurface materials to be encountered from inspecting the site, any exploratory work done by the Owner, as well as from information presented by...
	C. The Contractor shall anticipate underground obstructions such as utility lines, concrete, water table, soil conditions and debris.  No extra payment will be allowed for the removal, replacement, repair or possible increased cost caused by undergrou...
	D. The Contractor shall note that many of the existing roads and streets are residential in character and that heavy truck and equipment operations may cause roadway damage in excess of normal usage.  Damage caused to the streets by Contractor's opera...

	1.4 ADDITIONAL INFORMATION
	A. Prior to bidding, bidders may make their own subsurface investigations subject to time schedules and arrangements approved in advance by the Owner’s Representative.  Before any subsurface test holes are excavated, obtain permits from the Owner to p...


	PART 2 -  PRODUCTS - Not used
	PART 3 -  EXECUTION - Not used

	02 00 50  - Existing Underground Structures
	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. Related requirements specified elsewhere:
	B. Construction Requirements:


	PART 2 -   PRODUCTS
	2.1 UTILITIES AFFECTED
	A. Electrical/Water/Sewer
	B. Drainage, Roads and Streets
	C. Fire Protection, Road Detours or Closure
	D. Telephone/Communications Systems
	E. Cable TV

	2.2 TEMPORARY FACILITIES

	PART 3 -  EXECUTION
	3.1 LOCATION OF UTILITIES
	3.2 CONTRACTOR RESPONSIBILITY
	3.3 PRIOR INVESTIGATION


	02 30 15  - Excavation Trenching Backfill Pipelines_Send to MGS
	EXCAVATION, TRENCHING AND BACKFILL FOR PIPELINES
	PART 1 - GENERAL
	A. This section includes excavation, trenching and backfill necessary for the construction of the facilities as indicated on the plans including, but not limited to: water mains, sewer mains, force mains, service lines, valves and hydrants.  This sect...
	B. A project geotechnical report dated November 30, 2022 is available for this project and is incorporated herein. Incidences where conflict between project geotechnical report and this specification arise the project geotechnical report shall govern.
	1.05 SUBMITTALS
	1.06 QUALITY ASSURANCE
	PART 2 – PRODUCTS
	PART 3 - EXECUTION
	END OF SECTION


	02 41 00 - Demolition
	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. Work included:
	1. Demolition required for this Work includes removal of existing water tank, chain-link fence and gate, altitude valve vault, asphalt concrete pavement, concrete slabs , wooden pole wit fixtures, meter box, and miscellaneous items.
	2. Salvaging items for reuse by Owner.

	B. Related work described elsewhere:
	1. Existing Conditions:  Section 02 00 00
	2. Existing Underground Structures:  Section 02 00 50
	3. Site Clearing:  Section 31 10 00


	1.2 QUALITY ASSURANCE
	A.  In addition to complying with all pertinent codes and regulations, comply with the requirements of those insurance carriers providing coverage for this work.

	1.3 JOB CONDITIONS
	A. Dust control:
	1. Use all means necessary to prevent the spread of dust during performance of the work of this Section.

	B. Burning:
	1. On-site burning will not be permitted.

	C. Protection:
	1. Use all means necessary to protect existing structures designated to remain and, in the event of damage, immediately make all repairs and replacements necessary to the approval of the Owner’s Representative at no additional cost to the Owner.



	PART 2 -  PRODUCTS - Not Used
	PART 3 -  EXECUTION
	3.1 SITE INSPECTION
	A. Prior to any demolition work, carefully inspect the site and determine the extent of work involved.
	B. Report any discrepancy to the Owner’s Representative immediately.

	3.2 COORDINATION AND SCHEDULING
	A. Schedule and coordinate demolition with Owner, any public utilities or other contractors which may be involved.

	3.3 SHORING AND BRACING
	A. Provide any temporary shoring or bracing which may be required during demolition.

	3.4 SALVAGED ITEMS
	A. Owner to examine general condition of all removed materials and identify materials to be salvaged prior to disposal.
	B. Sort and organize salvage materials and store items in a secure and weather protected area until removed from site or transferred to Owner.

	3.5 SAFETY
	A.  All work shall conform to pertinent OSHA regulations and to other local codes and ordinances as applicable.

	3.6 REMOVAL OF DEBRIS
	A.  Remove all debris from the site and leave the site in a neat and orderly condition.



	02 82 20 - Chain Link Fence and Gate Rev. 11.15.23
	03 10 00 - Concrete Forming and Accessories
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Formwork for cast-in place concrete, with shoring, bracing and anchorage.
	B. Form accessories.
	C. Form stripping.

	1.2 RELATED SECTIONS
	A. Section 03 20 00 - Concrete Reinforcing.
	B. Section 03 30 00 - Cast-in-Place Concrete.

	1.3 REFERENCES
	A. ACI 301 - Structural Concrete for Buildings.
	B. ACI 318 - Building Code Requirements for Reinforced Concrete.
	C. ACI 347 - Recommended Practice for Concrete Formwork.

	1.4 DESIGN REQUIREMENTS
	A. Design, engineer and construct formwork, shoring and bracing to conform to design and code requirements; resultant concrete to conform to required shape, line and dimension.

	1.5 QUALITY ASSURANCE
	A. Perform Work in accordance with ACI 347.

	1.6 REGULATORY REQUIREMENTS
	A. Conform to applicable code for design, fabrication, erection and removal of formwork.

	1.7 SUBMITTALS:  Submit the following in accordance with Section 01 33 00, "Submittal Procedures."
	A. Manufacturer's Catalog Data
	1. Waterstops



	PART 2 -  PRODUCTS
	2.1 FORM MATERIALS
	A. Form Materials:  Provide wood, plywood, or steel.  Use plywood or steel forms where a smooth form finish is required.  Lumber shall be square edged or tongue-and-groove boards, free of raised grain, knotholes, or other surface defects.  Plywood: PS...

	2.2 FORMWORK ACCESSORIES
	A. Form Ties: Removable or Snap-off type, galvanized metal or plastic, fixed or adjustable length, cone type, free of defects that could leave holes larger than 1 inch in concrete surface.
	B. Form Release Agent:  Colorless mineral oil which will not stain concrete, or absorb moisture or impair natural bonding or color characteristics of coating intended for use on concrete.
	C. Corners:  Chamfered, rigid plastic or wood strip type; ¾ x ¾ inch size; maximum possible lengths.
	D. Nails, Spikes, Lag Bolts, Through Bolts, Anchorages:  Sized as required, of sufficient strength and character to maintain formwork in place while placing concrete.
	E. Polyvinylchloride Waterstops:  COE CRD-C-572.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify lines, levels and centers before proceeding with formwork. Ensure that dimensions agree with drawings.

	3.2 FORMS
	A. Coating:  Before concrete placement, coat the contact surfaces of forms with a non-staining mineral oil, non-staining form coating compound, or two coats of nitrocellulose lacquer.  Do not use mineral oil on forms for surfaces to which adhesive, pa...
	B. Removal of Forms and Supports:  After placing concrete, forms shall remain in place for the time periods specified in ACI 347R.  Prevent concrete damage during form removal.
	1. Special Requirements for Reduced Time Period:  Forms may be removed earlier than specified if ASTM C 39 test results of field-cured samples from a representative portion of the structure indicate that the concrete has reached a minimum of 85 percen...

	C. Re-shoring:  Re-shore concrete elements where forms are removed prior to the specified time period.  Do not permit elements to deflect or accept loads during form stripping or re-shoring.  Forms on columns, walls, or other load-bearing members may ...

	3.3 EARTH FORMS
	A. Not permitted.

	3.4 WATERSTOP SPLICES
	3.5 ERECTION - FORMWORK
	A. Erect formwork, shoring and bracing to achieve design requirements, in accordance with requirements of ACI 301.
	B. Provide bracing to ensure stability of formwork.  Shore or strengthen formwork subject to overstressing by construction loads.
	C. Arrange and assemble formwork to permit dismantling and stripping.   Do not damage concrete during stripping.  Permit removal of remaining principal shores.
	D. Align joints and make watertight.  Keep form joints to a minimum.
	E. Obtain approval before framing openings in structural members which are not indicated on Drawings.
	F. Provide chamfer strips on external corners of beams, columns and walls.
	G. Coordinate this section with other sections of work which require attachment of components to formwork.
	H. If formwork is placed after reinforcement resulting in insufficient concrete cover over reinforcement before proceeding, request instructions from Owner’s Representative.

	3.6 APPLICATION - FORM RELEASE AGENT
	A. Apply form release agent on formwork in accordance with manufacturer's recommendations.
	B. Apply prior to placement of reinforcing steel, anchoring devices, and embedded items.
	C. Do not apply form release agent where concrete surfaces will receive special finishes or applied coverings which are affected by agent.  Soak inside surfaces of untreated forms with clean water.  Keep surfaces coated prior to placement of concrete.

	3.7 INSERTS, EMBEDDED PARTS, AND OPENINGS
	A. Locate and set in place items which will be cast directly into concrete.
	B. Coordinate with work of other sections in forming and placing openings, slots, reglets, recesses, sleeves, bolts, anchors, other inserts, and components of other Work.
	C. Install accessories in accordance with manufacturer's instructions, straight, level, and plumb.  Ensure items are not disturbed during concrete placement.
	D. Provide temporary ports or openings in formwork where required to facilitate cleaning and inspection.  Locate openings at bottom of forms to allow flushing water to drain.
	E. Close temporary openings with tight fitting panels, flush with inside face of forms, and neatly fitted so joints will not be apparent in exposed concrete surfaces.

	3.8 FORM CLEANING
	A. Clean forms as erection proceeds, to remove foreign matter within forms.
	B. Clean formed cavities of debris prior to placing concrete.
	C. Flush with water or use compressed air to remove remaining foreign matter.  Ensure that water and debris drain to exterior through clean-out ports.

	3.9 FORMWORK TOLERANCES
	A. Construct formwork to maintain tolerances required by ACI 301.
	B. Camber slabs and beams in accordance with ACI 301.

	3.10 FIELD QUALITY CONTROL
	A. Section 01 40 00 - Quality Requirements:  Field inspection and testing.
	B. Inspect erected formwork, shoring, and bracing to ensure that work is in accordance with formwork design, and that supports, fastenings, wedges, ties, and items are secure.

	3.11 FORM REMOVAL
	A. General: Formwork for sides of beams, walls, columns, and similar parts of the Work that does not support weight of concrete may be removed after cumulatively curing at not less than 50 deg F for 24 hours after placing concrete, if concrete is hard...
	1. Leave formwork for structural elements that supports weight of concrete in place until concrete has achieved at least 85 percent of its 28-day design compressive strength.
	2. Remove forms only if shores have been arranged to permit removal of forms without loosening or disturbing shores

	B. Loosen forms carefully.  Do not wedge pry bars, hammers, or tools against finish concrete surfaces scheduled for exposure to view.
	C. Store removed forms in manner that surfaces to be in contact with fresh concrete will not be damaged.  Discard damaged forms.



	03 20 00 - Concrete Reinforcing
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Reinforcing bars.
	B. Reinforcement accessories.

	1.2 RELATED SECTIONS
	A. Section 03 10 00 - Concrete Forming and Accessories.
	B. Section 03 30 00 - Cast-in-Place Concrete.

	1.3 REFERENCES
	A. American Concrete Institute:
	1. ACI 301 - Specifications for Structural Concrete.
	2. ACI 318 - Building Code Requirements for Structural Concrete.
	3. ACI SP-66 - ACI Detailing Manual.

	B. American Society for Testing and Materials:
	1. ASTM A615/A615M - Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement.
	2. A 775, Standard Specification for Epoxy-Coated Reinforcing Steel Bars

	C. American Welding Society:
	1. AWS D1.4 - Structural Welding Code - Reinforcing Steel.

	D. Concrete Reinforcing Steel Institute:
	1. CRSI - Manual of Standard Practice.
	2. CRSI - Placing Reinforcing Bars.


	1.4 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Submittal procedures.
	B. Reinforcing steel shop drawings: submit shop drawings for review prior to fabrication.

	1.5 QUALITY ASSURANCE
	A. Perform Work in accordance with ACI 301, ACI SP-66 and ACI 318.


	PART 2 -  PRODUCTS
	2.1 REINFORCEMENT
	A. Reinforcing Steel: Deformed reinforcing bars meeting the requirements of ASTM A706/A706M, 60 ksi yield grade or ASTM ASTM A615/A615M, 60 ksi yield grade shall be permitted if the actual yield strength based on mill tests does not exceed Fy by more ...
	B. Epoxy-Coated Reinforcing Bars: ACI 301 unless otherwise specified. ASTM A775/A775M with the bars Grade 60.
	C. Reinforcing Bar Supports: Provide bar ties and supports of PVC coated (for epoxy bars) or non-corrodible material.
	D. Mechanical Reinforcing Bar Connectors: ACI 301. Provide 125 percent minimum yield strength of the reinforcement bar.

	2.2 ACCESSORY MATERIALS
	A. Tie Wire: Minimum 16 gage annealed type.  Must be PVC coated for epoxy bars.
	B. Chairs, Bolsters, Bar Supports, Spacers: Sized and shaped for strength and support of reinforcement during concrete placement conditions including load bearing pad on bottom to prevent vapor retarder puncture.  Must be PVC coated for epoxy bars.
	C. Reinforcing Splicing Devices: Mechanical threaded type; full tension; sized to fit joined reinforcing.

	2.3 FABRICATION
	A. Fabricate concrete reinforcement in accordance with ACI 318.
	B. Do not weld reinforcement
	C. Bar splicing is not applicable.


	PART 3 -  EXECUTION
	3.1 PLACEMENT
	A. Place, support and secure reinforcement against displacement. Do not deviate from required position.
	B. Confirm to applicable ACI code for concrete cover over reinforcement.



	03 30 00 - Cast-in-Place Concrete
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes cast-in-place concrete for the following:
	1. All cast-in-place concrete.


	1.2 REFERENCES
	A. American Concrete Institute:
	1. ACI 301 - Specifications for Structural Concrete.
	2. ACI 305 - Hot Weather Concreting.
	3. ACI 318 - Building Code Requirements for Structural Concrete.

	B. American Society for Testing and Materials:
	1. ASTM C33 - Standard Specification for Concrete Aggregates.
	2. ASTM C94 - Standard Specification for Ready-Mixed Concrete.
	3. ASTM C150 - Standard Specification for Portland Cement.
	4. ASTM C260 - Standard Specification for Air-Entraining Admixtures for Concrete.
	5. ASTM C494 - Standard Specification for Chemical Admixtures for Concrete.
	6. ASTM C595 - Standard Specification for Blended Hydraulic Cements.
	7. ASTM C1017 - Standard Specification for Chemical Admixtures for Use in Producing Flowing Concrete.
	8. ASTM C1107 - Standard Specification for Packaged Dry, Hydraulic-Cement Grout (Nonshrink).
	9. ASTM D994 - Standard Specification for Preformed Expansion Joint Filler for Concrete (Bituminous Type).
	10. ASTM D1190 - Standard Specification for Concrete Joint Sealer, Hot-Applied Elastic Type.
	11. ASTM E1643 - Standard Practice for Installation of Water Vapor Retarders Used in Contact with Earth or Granular Fill under Concrete Slabs.
	12. ASTM E1745 - Standard Specification for Plastic Water Vapor Retarders Used in Contact with Soil or Granular Fill under Concrete Slabs.


	1.3 QUALITY CONTROL
	1.4 The Quality Control provisions of Division 1, Section 01 40 00 apply to this section.  All approvals, except those required for field installations, field applications and field tests, shall be before construction is started and before delivery of...
	1.5 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Submittal procedures.
	B. Shop Drawings:  Reproductions of contract drawings are unacceptable.
	1. Shop Drawings for Reinforcing Steel:  ACI 315.  Indicate bending diagrams, assembly diagrams, splicing and laps of bars, shapes, dimensions and details of bar reinforcing, construction joints, accessories, and concrete covering.  Do not scale dimen...
	2. Subcontractor Mix Design:  Thirty (30) days minimum prior to concrete placement, submit a mix design for each strength and type of concrete.  Furnish a complete list of materials including type; brand; source and amount of cement. Obtain approval b...

	C. Certificates of Compliance:  Before delivery of materials, certified test reports are required for the following:
	1. Aggregates
	2. Reinforcement
	3. Cement
	4. Admixtures

	D. Catalog Data:
	1. Materials for Curing Concrete
	2. Joint Sealant
	3. Joint Filler
	4. Non-shrink grout

	E. Design Data:
	1. Submit concrete mix design for each concrete strength. Submit separate mix designs when admixtures are required for the following:
	a. Hot weather concrete work.
	b. Air entrained concrete work.
	c. Fly Ash or other approved Pozzolan

	2. Identify mix ingredients and proportions, including admixtures.


	1.6 QUALITY ASSURANCE
	A. Perform Work in accordance with ACI 301.
	B. Acquire cement and aggregate from one source for work.
	C. Conform to ACI 305 when concreting during hot weather.
	D. Concrete testing to be performed by an independent laboratory.

	1.7 DELIVERY
	1.8 STORAGE

	PART 2 -  PRODUCTS
	2.1 CONCRETE MATERIALS
	A. Cement: ASTM C150, Type I or II Portland type or approved equal.
	B. Fine Aggregates: ASTM C33.
	C. Coarse Aggregates: ASTM C136.
	D. Water: Clean and not detrimental to concrete.
	E. Water Cement Ratio:  Shall not exceed 0.50 for concrete with specified compressive strength of 4000 psi or more.

	2.2 ADMIXTURES
	A. Furnish materials in accordance with local standards.
	B. Air Entrainment: ASTM C260.
	C. Chemical: ASTM C494 Type A - Water Reducing, Type B – Retarding
	D. Fly Ash: ASTM C618 Class F.
	E. Provide anti-washout or viscosity modifying admixtures for underwater concrete placement. Provide certification that the admixture is compatible with the cementitious materials and other chemical admixtures in the proposed concrete mixture. The ant...

	2.3 ACCESSORIES
	A. Non-Shrink Grout: ASTM C1107, Grade A
	B. Bonding Agent for Concrete

	2.4 JOINT DEVICES AND FILLER MATERIALS
	A. Joint Filler: ASTM D1751.
	B. Expansion and Contraction Joint Devices: ASTM B221

	2.5 CONCRETE MIX
	A. Mix concrete in accordance with ACI 301. Deliver concrete in accordance with ASTM C94.
	B. Select proportions for normal weight concrete in accordance with ACI 301 trial mixtures.
	C. Provide concrete to the following criteria:
	1. Chlorination Building:
	a. Foundation and slab-on-grade: Design for 3,000 psi at 28 days using 3/4-inch maximum size of aggregate, and 4-inch maximum slump.
	b. Concrete Equipment Pad: Design for 4,000 psi at 28 days using 3/4-inch maximum size of aggregate, and 4-inch maximum slump.
	c. Walls, beams and suspended slab: Design for 4,000 psi at 28 days using 3/4-inch maximum size of aggregate, and 4-inch maximum slump.

	2. Concrete Fill and Pipe Encasements: Unless noted otherwise in the plans, design for 3,000 psi at 28 days using 1-inch maximum size of aggregate, and 4-inch maximum slump
	3. Pipe Supports and Other Miscellaneous Items: Unless noted otherwise in the plans, design for 3,000 psi at 28 days using 3/4-inch maximum size of aggregate, and 3-inch maximum slump.

	D. Admixtures: Include admixture types and quantities indicated in concrete mix designs approved through submittal process.
	1. Add air entraining agent to normal weight concrete mix.
	2. Add Fly Ash or other approved Pozzolan to normal weight concrete mix.

	E. Flowable Fill –lean concrete, flowable, self leveling mix with compressive strength of 250 to 500 PSI.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify requirements for concrete cover over reinforcement.
	B. Verify anchors, seats, plates, reinforcement and other items to be cast into concrete are accurately placed, positioned securely, and will not interfere with placing concrete.
	C. Contractor shall notify Owner’s Representative for inspection of all construction joints prior to concrete and grout closure placement. If joint placement is performed without Owner’s Representative presence or approval, the work may be deemed unac...

	3.2 PREPARATION
	A. Prepare previously placed concrete by cleaning with steel brush all materials that inhibit bond. Materials such as curing compounds, laitance, saw dust, wood, dirt, shall be removed. Concrete shall be roughened to produce a surface texture of plus ...
	B. Concrete surface shall be wetted with clean potable water and standing water removed immediately before new concrete is placed. A bonding agent shall be used prior to placing the concrete.
	C. In locations where new concrete is doweled to existing work, drill holes in existing concrete, insert steel dowels and pack solid with non-shrink grout.

	3.3 PLACING CONCRETE
	A. Place concrete in accordance with ACI 301, ACI 318.
	B. Notify Owner’s Representative minimum 24 hours prior to commencement of operations.
	C. Ensure reinforcement, inserts, embedded parts, formed expansion and contraction joints are not disturbed during concrete placement.
	D. Repair vapor barrier damaged during placement of concrete reinforcing. Repair with vapor barrier material; lap over damaged areas minimum 12 inches and seal watertight.
	E. Separate slabs on grade from vertical surfaces with 1/2 inch thick joint filler.
	F. Maintain records of concrete placement. Record date, location, quantity, air temperature, and test samples taken.
	G. Place concrete continuously between predetermined expansion, control, and construction joints.
	H. Do not interrupt successive placement; do not permit cold joints to occur.
	I. Screed slabs on grade level, maintaining surface flatness of maximum ¼ inch in 10 feet.
	J. Depositing Concrete Under Water: ACI 301 methods and equipment used shall prevent the washing of the cement from the mixture, minimize the formation of laitance, prevent the flow of water through the concrete before it has hardened, and minimize di...
	K. Do not place lean concrete backfill in contact with aluminum or aluminum-coated structures.
	L. Do not use lean concrete backfill above the top of subgrade.
	M. Wait at least 4 hours before backfilling over lean concrete backfill.

	3.4 CURING AND PROTECTION
	A. Immediately after placement, protect concrete from premature drying, excessively hot or cold temperatures, and mechanical injury.
	B. Maintain concrete with minimal moisture loss at relatively constant temperature for period necessary for hydration of cement and hardening of concrete.

	3.5 FIELD QUALITY CONTROL
	A. Contractor shall have tests made by independent laboratory to insure compliance with Specifications. Concrete testing will be paid for by the Contractor.
	B. Submit proposed mix design to testing firm for review prior to commencement of Work.
	C. Tests of cement and aggregates shall be performed to ensure conformance with specified requirements.
	D. Three concrete test cylinders will be taken for every truck load of concrete.
	E. One slump test and air content test will be taken for each set of test cylinders taken. Break samples at 7 and 28 days, submit official test result.
	F. Maintain records of concrete placement. Record date, location, quantity, air temperature and test samples taken.
	G. Hand mixing is not permissible.
	H. Discharge of concrete mix shall be completed within 60 minutes after introduction of mixing water to the cement and aggregates.

	3.6 PATCHING
	A. Excessive honeycomb or embedded debris in concrete is not acceptable. Notify Owner’s Representative upon discovery.
	B. Allow Owner’s Representative to inspect concrete surfaces immediately upon removal of forms.
	C. Patch imperfections in accordance with ACI 301.

	3.7 DEFECTIVE CONCRETE
	A. Defective Concrete: Concrete not conforming to required lines, details, dimensions, tolerances or specified requirements.
	B. Repair or replacement of defective concrete will be determined by Owner’s Representative.



	03 60 00 - Grout
	PART 1 -  GENERAL
	1.1 REFERENCES
	A. American Society for Testing and Materials (ASTM)
	1. C531, Standard Test Method for Linear Shrinkage and Coefficient of Thermal Expansion of Chemical Resistant Mortars, Grouts and Monolithic Surfacings and Polymer Concretes
	2. C579, Standard Test Methods for Compressive Strength of Chemical- Resistant Mortars, Grouts and Monolithic Surfacings and Polymer Concretes
	3. C827, Standard Test Method for Change in Height at Early Ages of Cylindrical Specimens from Cementitious Mixtures
	4. C1107, Standard Specification for Packaged Dry, Hydraulic-Cement Grout (Nonshrink)


	1.2 SUBMITTALS
	A. Submit, in accordance with Division 1, shop drawings and product data showing materials of construction and details of installation for:
	1. Commercially manufactured nonshrink cementitious grout. The submittal shall include catalog cuts, technical data, storage requirements, product life, working standards and Material Safety Data Sheet.
	2. Commercially manufactured nonshrink epoxy grout. The submittal shall include catalog cuts, technical data, storage requirements, product life, working time after mixing, temperature considerations, conformity to required ASTM standards and Material...
	3. Cement grout. The submittal shall include the type and brand of the cement, the gradation of the fine aggregate, product data on any proposed admixtures and the proposed mix of the grout.
	4. Concrete grout. The submittal shall include data as required for concrete as delineated in Section 03 30 00. This includes the mix design, constituent quantities per cubic yard and the water/cement ratio.

	B. Samples
	1. Samples of commercially manufactured grout products when requested by the Resident Project Representative (RPR).
	2. Aggregates for use in concrete grout when requested by the RPR.

	C. Laboratory Test Reports: Submit laboratory test data as required under Section 03300 for concrete to be used as concrete grout.
	D. Certifications: Certify that commercially manufactured grout products and concrete grout admixtures are suitable for use in contact with potable water after 30 days curing.
	E. Qualifications: Submit documentation that manufacturers of commercially manufactured grout products have at least 10 years’ experience in the production and use of the proposed grouts which they will supply.

	1.3 QUALITY ASSURANCE
	A. Qualifications
	1. Manufacturers of commercially manufactured grout products shall have a minimum of 10 years’ experience in the production and use of the type of grout proposed for the work.
	2. The independent testing laboratory shall be a reputable laboratory, acceptable to the RPR, having experience with testing procedures and associated equipment as required by this Section. Laboratories affiliated with the Contractor or in which the C...

	B. Pre-installation Conference: Well in advance of grouting, hold a pre-installation meeting to review the requirements for surface preparation, mixing, placing and curing procedures for each product proposed for use. Parties concerned with grouting s...
	C. Services of Manufacturer's Representative: A qualified field technician of the nonshrink grout manufacturer, specifically trained in the installation of the products, shall attend the pre-installation conference and shall be present for the initial...
	D. Field Testing
	1. All field testing and inspection services required will be provided by the Contractor. The Contractor shall sample materials and shall provide any ladders, platforms, etc., for access to the work. The methods of testing will comply with the applica...
	2. The field testing of Concrete Grout will be as specified for concrete in Section 03 30 00.


	1.4 DELIVERY, STORAGE AND HANDLING
	A. Deliver materials to the jobsite in original, unopened packages, clearly labeled with the manufacturer's name, product identification, batch numbers and printed instructions.
	B. Store materials in full compliance with the manufacturer's recommendations. Total storage time from date of manufacture to date of installation shall be limited to 6 months or the manufacturer's recommended storage time, whichever is less.
	C. Material which becomes damp or otherwise unacceptable shall be immediately removed from the site and replaced with acceptable material at no additional expense to the Owner.
	D. Nonshrink cement-based grouts shall be delivered as preblended, prepackaged mixes requiring only the addition of water.
	E. Nonshrink epoxy grouts shall be delivered as premeasured, prepackaged, three component systems requiring only blending as directed by the manufacturer.

	1.5 DEFINITIONS
	A. Nonshrink Grout: A commercially manufactured product that does not shrink in either the plastic or hardened state, is dimensionally stable in the hardened state and bonds to a clean base plate.

	1.6 MEASUREMENT AND PAYMENT
	A. Payment for compliance with this section shall be deemed included in other contract items of work associated with all site concrete and the site structures, and no additional compensation shall be allowed therefor.


	PART 2 -  PRODUCTS
	2.1 GENERAL
	A. The use of a manufacturer's name and product or catalog number is for the purpose of establishing the standard of quality desired.
	B. Like materials shall be the products of one manufacturer or supplier in order to provide standardization of appearance.

	2.2 MATERIALS
	A. Nonshrink Cementitious Grout
	1. Nonshrink cementitious grouts shall meet or exceed the requirements of ASTM C1107, Grades B or C. Grouts shall be portland cement based, contain a pre-proportioned blend of selected aggregates and shrinkage compensating agents and shall require onl...
	a. General purpose nonshrink cementitious grout shall conform to the standards stated above.
	1) SikaGrout 212 by Sika Corp.;
	2) Set Grout by BASF;
	3) NS Grout by The Euclid Chemical Co.;
	4) Or approved equivalent.

	b. Flowable (Precision) nonshrink cementitious grout shall conform to the standards stated above.
	1) Masterflow 928 by BASF;
	2) Hi-Flow Grout by the Euclid Chemical Co.;
	3) SikaGrout 212 by Sika Corp.;
	4) Or approved equivalent.



	B. Nonshrink Epoxy Grout
	1. Nonshrink epoxy-based grout shall be a pre-proportioned, three components, 100 percent solids system consisting of epoxy resin, hardener, and blended aggregate. It shall have a compressive strength of 10,000 psi in 7 days when tested in conformity ...
	a. Masterflow 648 CP by DeGussa Building Systems;
	b. Five Star HP Epoxy Grout by Five Stars Products, Inc;
	c. Sikadur 42 Grout-Pak by Sika Corp.;
	d. High Strength Epoxy Grout E3-G by the Euclid Chemical Co.
	e. Or approved equivalent.


	C. Cement Grout
	1. Cement grouts shall be a mixture of one part portland cement conforming to ASTM C150, Types I, II, or III and 1 to 2 parts sand conforming to ASTM C33 with sufficient water to place the grout. The water content shall be sufficient to impart workabi...

	D. Concrete Grout
	1. Concrete grout shall conform to the requirements of Section 033000 except as specified herein. It shall be proportioned with cement, coarse and fine aggregates, water, water reducer and air entraining agent to produce a mix having an average streng...

	E. Water
	1. Potable water, free from injurious amounts of oil, acid, alkali, organic matter, or other deleterious substances.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Grout shall be placed over cured concrete that has attained its full design strength unless otherwise approved by the RPR.
	B. Concrete surfaces to receive grout shall be clean and sound, free of ice, frost, dirt, grease, oil, curing compounds, laitance and paints and free of all loose material or foreign matter which may affect the bond or performance of the grout.
	C. Roughen concrete surfaces by chipping, sandblasting, or other mechanical means to ensure bond of the grout to the concrete. Remove loose or broken concrete. Irregular voids or projecting coarse aggregate need not be removed if they are sound, free ...
	1. Air compressors used to clean surfaces in contact with grout shall be the oilless type or equipped with an oil trap in the airline to prevent oil from being blown onto the surface.

	D. Remove all loose rust, oil or other deleterious substances from metal embedments or bottom of baseplates prior to the installation of the grout.
	E. Concrete surfaces shall be washed clean and then kept moist for at least 24 hours prior to the placement of cementitious or cement grout. Saturation may be achieved by covering the concrete with saturated burlap bags, use of a soaker hose, flooding...
	F. Epoxy-based grouts do not require the saturation of the concrete substrate. Surfaces in contact with epoxy grout shall be completely dry before grouting.
	G. Construct grout forms or other leakproof containment as required. Forms shall be lined or coated with release agents recommended by the grout manufacturer. Forms shall be of adequate strength, securely anchored in place and shored to resist the for...
	1. Forms for epoxy grout shall be designed to allow the formation of a hydraulic head and shall have chamfer strips built into forms.

	H. Level and align the structural or equipment bearing plates in accordance with the structural requirements and the recommendations of the equipment manufacturer.
	I. Equipment shall be supported during alignment and installation of grout by shims, wedges, blocks or other approved means. The shims, wedges and blocking devices shall be prevented from bonding to the grout by appropriate bond breaking coatings and ...

	3.2 INSTALLATION - GENERAL
	A. Mix, apply and cure products in strict compliance with the manufacturer's recommendations and this Section.
	B. Have sufficient manpower and equipment available for rapid and continuous mixing and placing. Keep all necessary tools and materials ready and close at hand.
	C. Maintain temperatures of the foundation plate, supporting concrete, and grout between 40 and 90 degrees F during grouting and for at least 24 hours thereafter or as recommended by the grout manufacturer, whichever is longer. Take precautions to min...
	D. Take special precautions for hot weather or cold weather grouting as recommended by the manufacturer when ambient temperatures and/or the temperature of the materials in contact with the grout are outside of the 60 and 90 degrees F range.
	E. Install grout in a manner which will preserve the isolation between the elements on either side of the joint where grout is placed in the vicinity of an expansion or control joint.
	F. Reflect all existing underlying expansion, control and construction joints through the grout.

	3.3 INSTALLATION - CEMENT GROUTS AND NONSHRINK CEMENTITIOUS GROUTS
	A. Mix in accordance with manufacturer's recommendations. Do not add cement, sand, pea gravel or admixtures without prior approval by the RPR.
	B. Avoid mixing by hand. Mixing in a mortar mixer (with moving blades) is recommended. Pre-wet the mixer and empty excess water. Add premeasured amount of water for mixing, followed by the grout. Begin with the minimum amount of water recommended by t...
	C. Placements greater than 3-in in depth shall include the addition of clean, washed pea gravel to the grout mix when approved by the manufacturer. Comply with the manufacturer's recommendations for the size and amount of aggregate to be added.
	D. Place grout into the designated areas in a manner which will avoid segregation or entrapment of air. Do not vibrate grout to release air or to consolidate the material. Placement should proceed in a manner which will ensure the filling of all space...
	E. Place grout rapidly and continuously to avoid cold joints. Do not place cement grouts in layers. Do not add additional water to the mix (retemper) after initial stiffening.
	F. Just before the grout reaches its final set, cut back the grout to the substrate at a 45 degree angle from the lower edge of bearing plate unless otherwise approved by the RPR. Finish this surface with a wood float (brush) finish.
	G. Begin curing immediately after form removal, cutback, and finishing. Keep grout moist and within its recommended placement temperature range for at least 24 hours after placement or longer if recommended by the manufacturer. Saturate the grout surf...

	3.4 INSTALLATION - NONSHRINK EPOXY GROUTS
	A. Mix in accordance with the procedures recommended by the manufacturer. Do not vary the ratio of components or add solvent to change the consistency of the grout mix. Do not overmix. Mix full batches only to maintain proper proportions of resin, har...
	B. Monitor ambient weather conditions and contact the grout manufacturer for special placement procedures to be used for temperatures below 60 or above 90 degrees F.
	C. Place grout into the designated areas in a manner which will avoid trapping air. Placement methods shall ensure the filling of all spaces and provide full contact between the grout and adjoining surfaces. Provide grout holes as necessary.
	D. Minimize "shoulder" length (extension of grout horizontally beyond base plate). In no case shall the shoulder length of the grout be greater than the grout thickness.
	E. Finish grout by puddling to cover all aggregate and provide a smooth finish. Break bubbles and smooth the top surface of the grout in conformity with the manufacturer's recommendations.
	F. Epoxy grouts are self-curing and do not require the application of water. Maintain the formed grout within its recommended placement temperature range for at least 24 hours after placing, or longer if recommended by the manufacturer.

	3.5 INSTALLATION - CONCRETE GROUT
	A. Screed underlying concrete to the grade shown on the Drawings. Provide the surface with a broomed finish, aligned to drain. Protect and keep the surface clean until placement of concrete grout.
	B. Remove the debris and clean the surface by sweeping and vacuuming of all dirt and other foreign materials. Wash the surface using a strong jet of water. Flushing of debris into drain lines will not be permitted.
	C. Saturate the concrete surface for at least 24 hours prior to placement of the concrete grout. Saturation may be maintained by ponding, by the use or soaker hoses, or by other methods acceptable to the RPR. Remove excess water just prior to placemen...
	D. Place concrete grout to slopes and final grade using the scraper mechanism as a guide for surface elevation and to ensure high and low spots are eliminated. Unless specifically approved by the equipment manufacturer, mechanical scraper mechanisms s...
	E. Provide grout control joints as indicated on the Drawings.
	F. Finish and cure the concrete grout as specified for cast-in-place concrete.

	3.6 GROUT SCHEDULE
	A. The following list indicates where the particular types of grout are to be used:
	1. General purpose nonshrink cementitious grout: Use at all locations where non shrink grout is called for on the Drawings except for base plates greater in area than 3-ft wide by 3-ft long and except for the setting of anchor rods, anchor bolts or re...
	2. Flowable nonshrink cementitious grout: Use under all base plates greater in area than 3-ft by 3-ft. Use at all locations indicated to receive flowable nonshrink grout by the Drawings. The Contractor, at his/her option and convenience, may cementiti...
	3. Nonshrink epoxy grout: Use for the setting of anchor rods, anchor bolts and reinforcing steel in concrete and for all locations specifically indicated to receive epoxy grout.
	4. Cement grout: Cement grout may be used for grouting of incidental base plates for structural and miscellaneous steel such as post base plates for platforms, base plates for beams, etc. It shall not be used when nonshrink grout is specifically calle...
	5. Concrete grout: Use for overlaying the base concrete to allow more control in placing the surface grade. Use for concrete grout fill within liquid-containment structures and other locations where specifically indicated on the Drawings.




	04 20 00 - Unit Masonry
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Concrete masonry units.
	2. Mortar and grout.
	3. Steel reinforcing bars.
	4. Masonry joint reinforcement.
	5. Ties and anchors.

	B. Related Sections:
	1. Section 033000 "Cast-in-Place Concrete"


	1.3 DEFINITIONS
	A. CMU(s): Concrete masonry unit(s).
	B. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells.

	1.4 PERFORMANCE REQUIREMENTS
	A. Provide structural unit masonry that develops indicated net-area compressive strengths at 28 days.
	1. Determine net-area compressive strength of masonry from average net-area compressive strengths of masonry units and mortar types (unit-strength method) according to Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602.
	2. Determine net-area compressive strength of masonry by testing masonry prisms according to ASTM C 1314.


	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Product Certificates for Credits MR 5: For products and materials required to comply with requirements for regional materials indicating location and distance from Project of material manufacturer and point of extraction, harvest, or recovery for e...
	1. Masonry Units: Show sizes, profiles, coursing, and locations of special shapes.
	2. Reinforcing Steel:  Detail bending and placement of unit masonry reinforcing bars.
	3. Comply with ACI 315, "Details and Detailing of Concrete Reinforcement." Show elevations of reinforced walls.


	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For testing agency.
	B. Material Certificates: For each type and size of the following:
	1. Masonry units.
	a. Include data on material properties.
	b. For masonry units, include data and calculations establishing average net-area compressive strength of units.

	2. Cementitious materials. Include brand, type, and name of manufacturer.
	3. Preblended, dry mortar mixes. Include description of type and proportions of ingredients.
	4. Grout mixes. Include description of type and proportions of ingredients.
	5. Reinforcing bars.
	6. Joint reinforcement.
	7. Anchors, ties and metal accessories.

	C. Mix Designs: For each type of mortar and grout. Include description of type and proportions of ingredients.
	1. Include test reports for mortar mixes required to comply with property specification. Test according to ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water retention, and ASTM C 91 for air content.
	2. Include test reports, according to ASTM C 1019, for grout mixes required to comply with compressive strength requirement.

	D. Statement of Compressive Strength of Masonry: For each combination of masonry unit type and mortar type, provide statement of average net-area compressive strength of masonry units, mortar type, and resulting net-area compressive strength of masonr...

	1.7 Hot Weather Procedures
	A. Detailed description of methods, materials and equipment to be used to comply with requirements. QUALITY ASSURANCE
	B. Testing Agency Qualifications: Qualified according to ASTM C 1093 for testing indicated.
	C. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and color, or a uniform blend within the ranges accepted for these characteristics, from single source from single manufacturer for each product required.
	D. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality, including color for exposed masonry, from single manufacturer for each cementitious component and from single source or producer for each aggregate.
	E. Masonry Standard: Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by requirements in the Contract Documents.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Store masonry units on elevated platforms in a dry location. If units are not stored in an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If units become wet, do not install until they are dry.
	B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not use cementitious materials that have become damp.
	C. Store aggregates where grading and other required characteristics can be maintained and contamination avoided.

	1.9 PROJECT CONDITIONS
	A. Protection of Masonry: During construction, cover tops of walls, projections, and sills with waterproof sheeting at end of each day's work. Cover partially completed masonry when construction is not in progress.
	1. Extend cover a minimum of 24 inches down both sides of walls and hold cover securely in place.

	B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least three days after building masonry walls or columns.
	C. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such masonry.
	1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading coverings on ground and over wall surface.
	2. Protect sills, ledges, and projections from mortar droppings.
	3. Protect surfaces of window and door frames, as well as similar products with painted and integral finishes, from mortar droppings.
	4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from splashing mortar and dirt onto completed masonry.

	D. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in ACI 530.1/ASCE 6/TMS 602.


	PART 2 -  PRODUCTS
	2.1 MASONRY UNITS, GENERAL
	A. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to contain chips, cracks, or other defects exceeding limits stated in the standard. Do not use units where such defects will be exposed in the completed Work.

	2.2 CONCRETE MASONRY UNITS
	A. Regional Materials: CMUs shall be manufactured within 500 miles of Project site from aggregates and cement that have been extracted, harvested, or recovered, as well as manufactured, within 500 miles of Project site.
	B. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed faces of adjacent units unless otherwise indicated.
	1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, bonding, and other special conditions.
	2. Provide square-edged units for outside corners unless otherwise indicated.

	C. CMUs: ASTM C 90.
	1. Unit Compressive Strength: Provide units with minimum average net-area compressive strength of 2150 psi.
	2. Density Classification: Normal weight.
	3. Size (Width): Manufactured to dimensions 3/8 inch less than nominal dimensions.
	4. Faces to Receive Plaster: Where units are indicated to receive a direct application of plaster, provide textured-face units made with gap-graded aggregates.


	2.3 MORTAR AND GROUT MATERIALS
	A. Portland Cement: ASTM C 150, Type I or II.
	B. Hydrated Lime: ASTM C 207, Type S.
	C. Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing no other ingredients.
	D. Masonry Cement: ASTM C 91.
	E. Aggregate for Mortar: ASTM C 144.
	F. Aggregate for Grout: ASTM C 404.
	G. Water: Potable.

	2.4 REINFORCEMENT
	A. Uncoated Steel Reinforcing Bars: ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60.

	2.5 TIES AND ANCHORS
	A. Materials: Provide ties and anchors specified in this article that are made from materials that comply with the following unless otherwise indicated.
	1. Mill-Galvanized, Carbon-Steel Wire: ASTM A 82/A 82M; with ASTM A 641/A 641M, Class 1 coating.
	2. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A 82/A 82M; with ASTM A 153/A 153M, Class B-2 coating.

	B. Wire Ties, General: Unless otherwise indicated, size wire ties to extend at least halfway through veneer but with at least 5/8-inch cover on outside face. Outer ends of wires are bent 90 degrees and extend 2 inches parallel to face of veneer.
	C. Individual Wire Ties: Rectangular units with closed ends and not less than 4 inches wide.
	1. Z-shaped ties with ends bent 90 degrees to provide hooks not less than 2 inches long may be used for masonry constructed from solid units.
	2. Wire: Fabricate from 3/16-inch- diameter, hot-dip galvanized steel wire.


	2.6 MASONRY CLEANERS
	A. Proprietary Acidic Cleaner: Manufacturer's standard-strength cleaner designed for removing mortar/grout stains, efflorescence, and other new construction stains from new masonry without discoloring or damaging masonry surfaces. Use product expressl...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Diedrich Technologies, Inc.
	b. EaCo Chem, Inc.
	c. ProSoCo, Inc.



	2.7 MORTAR AND GROUT MIXES
	A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise indicated.
	1. Do not use calcium chloride in mortar or grout.
	2. Use portland cement-lime or mortar cement mortar unless otherwise indicated.
	3. For reinforced masonry, use portland cement-lime or mortar cement mortar.

	B. Mortar for Unit Masonry: Comply with ASTM C 270.
	C. Provide the following types of mortar for applications stated unless another type is indicated.
	1. For reinforced masonry, use Type S.

	D. Grout for Unit Masonry: Comply with ASTM C 476.
	1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces and pour height.
	2. Proportion grout in accordance with ASTM C 476, Table 1 or paragraph 4.2.2 for specified 28-day compressive strength indicated, but not less than 2000 psi.
	3. Provide grout with a slump of 8 to 11 inches as measured according to
	4. ASTM C 143/C 143M.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to performance of work.
	2. Verify that foundations are within tolerances specified.
	3. Verify that reinforcing dowels are properly placed.

	B. Before installation, examine rough-in and built-in construction for piping systems to verify actual locations of piping connections.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Thickness: Build cavity and composite walls and other masonry construction to full thickness shown. Build single-wythe walls to actual widths of masonry units, using units of widths indicated.
	B. Leave openings for equipment to be installed before completing masonry. After installing equipment, complete masonry to match the construction immediately adjacent to opening.
	C. Use full-size units without cutting if possible. If cutting is required to provide a continuous pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, unchipped edges. Allow units to dry before laying unle...
	D. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and textures.
	1. Mix units from several pallets or cubes as they are placed.

	E. Matching Existing Masonry: Match coursing, bonding, color, and texture of existing masonry.
	F. Wetting of Brick: Wet brick before laying if initial rate of absorption exceeds 30 g/30 sq. in. per minute when tested per ASTM C 67. Allow units to absorb water so they are damp but not wet at time of laying.

	3.3 TOLERANCES
	A. Dimensions and Locations of Elements:
	1. For dimensions in cross section or elevation do not vary by more than plus 1/2 inch or minus 1/4 inch.
	2. For location of elements in plan do not vary from that indicated by more than plus or minus 1/2 inch.
	3. For location of elements in elevation do not vary from that indicated by more than plus or minus 1/4 inch in a story height or 1/2 inch total.

	B. Lines and Levels:
	1. For bed joints and top surfaces of bearing walls do not vary from level by more than 1/4 inch in 10 feet, or 1/2 inch maximum.
	2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary from level by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2 inch maximum.
	3. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet, 3/8 inch in 20 feet, or 1/2 inch maximum.
	4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2 inch maximum.
	5. For lines and surfaces do not vary from straight by more than 1/4 inch in 10 feet, 3/8 inch in 20 feet, or 1/2 inch maximum.
	6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 inch in 10 feet, or 1/2 inch maximum.
	7. For faces of adjacent exposed masonry units, do not vary from flush alignment by more than 1/16 inch except due to warpage of masonry units within tolerances specified for warpage of units.

	C. Joints:
	1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch, with a maximum thickness limited to 1/2 inch.
	2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more than 1/8 inch.
	3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 inch or minus 1/4 inch.
	4. For exposed head joints, do not vary from thickness indicated by more than plus or minus 1/8 inch. Do not vary from adjacent bed-joint and head-joint thicknesses by more than 1/8 inch.
	5. For exposed bed joints and head joints of stacked bond, do not vary from a straight line by more than 1/16 inch from one masonry unit to the next.


	3.4 LAYING MASONRY WALLS
	A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses and for accurate location of openings, movement-type joints, returns, and offsets. Avoid using less-than-half-size units, particularly at corners,...
	B. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less than 2 inches. Bond and interlock each course of each wythe at corners. Do not use units with less than nominal 4-inch horizontal face dimensions at corne...
	C. Stopping and Resuming Work: Stop work by racking back units in each course from those in course below; do not tooth. When resuming work, clean masonry surfaces that are to receive mortar, remove loose masonry units and mortar, and wet brick if requ...
	D. Built-in Work: As construction progresses, build in items specified in this and other Sections.
	E. Fill in solidly with masonry around built-in items.
	F. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.
	G. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of metal lath, wire mesh, or plastic mesh in the joint below and rod mortar or grout into core.
	H. Fill cores in hollow CMUs with grout 24 inches under bearing plates, beams, lintels, posts, and similar items unless otherwise indicated.

	3.5 MORTAR BEDDING AND JOINTING
	A. Lay hollow CMUs as follows:
	1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints.
	2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters.
	3. With webs fully bedded in mortar in grouted masonry, including starting course on footings.
	4. With entire units, including areas under cells, fully bedded in mortar at starting course on footings where cells are not grouted.

	B. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than paint) unless otherwise indicated.

	3.6 MASONRY JOINT REINFORCEMENT
	A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch on exterior side of walls, 1/2 inch elsewhere. Lap reinforcement a minimum of 6 inches.
	1. Space reinforcement not more than 16 inches o.c.
	2. Provide reinforcement not more than 8 inches above and below wall openings and extending 12 inches beyond openings in addition to continuous reinforcement.

	B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.
	C. Provide continuity at wall intersections by using prefabricated T-shaped units.
	D. Provide continuity at corners by using prefabricated L-shaped units.
	E. Cut and bend reinforcing units as directed by manufacturer for continuity at corners, returns, offsets, column fireproofing, pipe enclosures, and other special conditions.

	3.7 LINTELS
	A. Provide concrete lintels where shown and as indicated on drawings.
	B. Provide minimum bearing of 8 inches at each jamb unless otherwise indicated.

	3.8 REINFORCED UNIT MASONRY INSTALLATION
	A. Temporary Formwork and Shores: Construct formwork and shores as needed to support reinforced masonry elements during construction.
	1. Construct formwork to provide shape, line, and dimensions of completed masonry as indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, tie, and support forms to maintain position and shape during construction and ...
	2. Do not remove forms and shores until reinforced masonry members have hardened sufficiently to carry their own weight and other loads that may be placed on them during construction.

	B. Placing Reinforcement: Comply with requirements in ACI 530.1/ASCE 6/TMS 602.
	C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough strength to resist grout pressure.
	1. Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for grout placement, including minimum grout space and maximum pour height.
	2. Limit height of vertical grout pours to not more than 60 inches.


	3.9 FIELD QUALITY CONTROL
	A. Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections and prepare reports. Allow inspectors access to scaffolding and work areas, as needed to perform tests and inspections. Retesting of materials that fail t...
	B. Inspections: Level 1 special inspections according to the "International Building Code."
	1. Begin masonry construction only after inspectors have verified proportions of site- prepared mortar.
	2. Place grout only after inspectors have verified compliance of grout spaces and of grades,
	3. sizes, and locations of reinforcement.
	4. Place grout only after inspectors have verified proportions of site-prepared grout.

	C. Testing Prior to Construction: One set of tests.
	D. Testing Frequency: One set of tests for each 5000 sq. ft. of wall area or portion thereof.
	E. Concrete Masonry Unit Test: For each type of unit provided, according to ASTM C 140 for compressive strength.
	F. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, according to ASTM C 780.
	G. Mortar Test (Property Specification): For each mix provided, according to ASTM C 780. Test mortar for mortar air content and compressive strength.
	H. Grout Test (Compressive Strength): For each mix provided, according to ASTM C 1019.
	I. Prism Test: For each type of construction provided, according to ASTM C 1314 at 28 days.

	3.10 REPAIRING, POINTING, AND CLEANING
	A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged or that do not match adjoining units. Install new units to match adjoining units; install in fresh mortar, pointed to eliminate evidence of replacement.
	B. Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and completely fill with mortar. Point up joints, including corners, openings, and adjacent construction, to provide a neat, uniform appearance. Prepare joints for ...
	C. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove mortar fins and smears before tooling joints.
	D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:
	1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes or chisels.
	2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison purposes. Obtain Architect's approval of sample cleaning before proceeding with cleaning of masonry.
	3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering them with liquid strippable masking agent or polyethylene film and waterproof masking
	4. tape.
	5. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing surfaces thoroughly with clear water.
	6. Clean masonry with a proprietary acidic cleaner applied according to manufacturer's
	7. written instructions.
	8. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to type of stain on exposed surfaces.


	3.11 MASONRY WASTE DISPOSAL
	A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's property. At completion of unit masonry work, remove from Project site.
	B. Waste Disposal as Fill Material: Dispose of clean masonry waste, including excess or soil- contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill material as fill is placed.
	1. Crush masonry waste to less than 4 inches in each dimension.
	2. Mix masonry waste with at least two parts of specified fill material for each part of masonry waste. Fill material is specified in Section 312000 "Earth Moving."
	3. Do not dispose of masonry waste as fill within 18 inches of finished grade.

	C. Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as described above, and other masonry waste, and legally dispose of off Owner's property.



	05 50 00 - Metal Fabrications
	07 56 00 - Fluid-Applied Urethane Roofing
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Fluid-applied, elastomeric polyurethane membrane roofing system for new exposed concrete roof slabs.

	B. Related Documents: The Contract Documents, as defined in Section 011000 - Summary of Work, apply to the work of this Section. Additional requirements and information necessary to complete the work of this Section may be found in other Documents.
	C. Related Sections:
	1. Section 03 30 00 - Cast-In-Place Concrete: Substrate for roofing materials.


	1.2 DESCRIPTION OF WORK
	A. The extent of fluid-applied waterproofing over new concrete roof slabs is indicated on the Drawings and as specified herein, and includes providing and applying all the required products.

	1.3 REFERENCES
	A. The publications listed below form a part of this Specification to the extent referenced. Publications are referred to in the text by basic designation only.
	B. American Society for Testing and Materials (ASTM):
	1. ASTM C 501, Test Method for Relative Resistance to Wear of Unglazed Ceramic Tile by the Taber Abraser.
	2. ASTM C 957, Specification for High-Solids Content, Cold Liquid-Applied Elastomeric Waterproofing Membrane With Integral Wearing Surface.
	3. ASTM D 412, Test Methods for Vulcanized Rubber and Thermoplastic Elastomers - Tension.
	4. ASTM D 624, Test Methods for Tear Strength of Conventional Vulcanized Rubber and Thermoplastic Elastomers.
	5. ASTM D 822, Practice for Filtered Open-Flame Carbon-Arc Exposures of Paint and Related Coatings.
	6. ASTM D 903, Test Method for Peel or Stripping Strength of Adhesive Bonds.
	7. ASTM D 1004, Test Method for Tear Resistance (Graves Tear) of Plastic Film and Sheeting.
	8. ASTM D 2240, Test Method for Rubber Property - Durometer Hardness.
	9. ASTM E 96, Test Methods for Water Vapor Transmission of Materials.

	C. National Roofing Contractors Association (NRCA):
	1. Roofing and Waterproofing Manual.

	D. Underwriters Laboratories Inc.:
	1. UL 790, Test Method for Fire Test of Roof Coverings.

	E. U. S. Environmental Protection Agency (EPA):
	1. Method 24, Determination of Volatile Matter Content.


	1.4 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Procedures for submittals.
	1. Product Data: Provide data for primer, membrane roofing, flexible flashings, joint and crack sealants and temperature range for application of the waterproofing membrane.
	2. Shop Drawings: Sequence drawings and details for special conditions not covered by the manufacturer’s standard details.
	3. Samples: Not less than 6" x 6" in size showing the applied thickness, texture and color.
	4. Manufacturer’s Installation Instructions: Indicate special procedures and perimeter conditions requiring special attention.
	5. Assurance / Control Submittals:
	a. Manufacturer’s certificate that the products meet or exceed the specified requirements.
	b. Manufacturer's Material Safety Data Sheets (MSDS).
	c. Manufacturer’s certification that the products supplied comply with applicable federal and local regulations controlling the use of volatile organic compounds (VOC).
	d. Manufacturer's instructions indicating procedures and conditions requiring special attention, and cautionary procedures required during application.
	e. Documentation of experience indicating compliance with the specified qualifications requirements.


	B. Section 01 77 00 - Closeout Submittals: Procedures for closeout submittals.
	1. Warranty: Submit a written special Warranty with forms completed in the name of the Owner and registered with the manufacturer.


	1.5 QUALITY ASSURANCE
	A. Qualifications:
	1. Manufacturer: Company specializing in manufacturing aromatic and aliphatic urethane roofing systems materials with a minimum of five (5) years documented experience in high temperature, high UV and high humidity environments.
	2. Authorized Applicator: Company specialized in, and has successfully completed applications of the same or similar type of materials for not less than five (5) years.
	a. Applicator shall be specifically approved as a factory-authorized Applicator, in writing, by the roofing system manufacturer.
	b. Submit the manufacturer’s written approval and certification of the Applicator.
	c. Applicator’s equipment and training shall conform to the manufacturer’s standards.
	d. As applicable, assign work closely associated with waterproofing, including, but not limited to, waterproofing accessories, flashing in connection with waterproofing, expansion joints in membranes, and insulation and protection courses in membranes...
	e. Applicator shall conform strictly to the manufacturer’s Quality Assurance Program requirements.


	B. Source Quality Control: Obtain the primary waterproofing materials from a single manufacturer. Provide secondary materials only as recommended by the primary materials manufacturer.
	C. Manufacturer’s Technical Representative:
	1. The primary waterproofing materials manufacturer to make a Technical Representative available to monitor the on-going work to ensure proper application of the roofing system. The manufacturer must maintain the same Technical Representative for the ...
	2. Pre-Application Review: Prior to the start of work and the purchase of any materials, the Manufacturer’s Technical Representative, who is to certify each application, shall visit the Project Site, review existing conditions, and review the Contract...
	3. Certification: After the Manufacturer’s Technical Representative’s review, submit written certification of the appropriateness of the requirements, or submit other or additional specific recommendations, if any, to assure that the specified system ...
	4. Substrate Certification: Submit the Technical Representative’s written certification of compliance that the prepared substrate is in conformance with requirements necessary for application of the system. Inspection and certification of the substrat...
	5. Technical Representative’s Field Review of Work:
	a. Number of Site Visits: Submit the manufacturer’s recommended minimum number of times the Technical Representative is to field review the work to ensure success of the application. Indicate the stages of work when such visits are to be made.
	b. Field Reports: For each visit, the Technical Representative shall submit a detailed Field Report assessing each application. Field Reports to indicate the date, time of day, length of each visit, weather conditions during the visit, condition of th...


	D. Regulatory Requirements: Comply with the applicable rules and regulations of the EPA and the local pollution control regulatory agency having jurisdiction regarding volatile organic compounds (VOC) and the use of hydrocarbon solvents.
	E. Performance Requirements: It is required that the fluid-applied waterproofing membrane be watertight, and not deteriorate in excess of the limits published by the membrane manufacturer.
	F. Caution: Do not apply fluid-applied waterproofing membrane to on-grade slabs, split slabs with buried membrane or on slabs over unvented metal pans without prior approval of the roofing membrane manufacturer.

	1.6 COORDINATION
	A. Pre-Application Conference: Prior to start of the application of materials, meet at the Project Site with the Owner’s representative, Architect, Contractor, Applicator and subcontractors whose work penetrates the surfaces to be roofed. Review the c...

	1.7 DELIVERY, STORAGE AND HANDLING
	A. Section 01 60 00 - Product Requirements: Transport, handle, store, and protect the products.
	B. Deliver products to the Project Site in the manufacturer's original, new and unopened packages and containers with seals and labels intact; dry and undamaged, bearing the product name, color, manufacturer’s lot number, directions for use and precau...
	C. Store materials not in actual use, in tightly covered containers. Maintain containers used in the storage of materials, in a clean condition, free of foreign materials and residue.
	D. Store materials in a well ventilated area, and in compliance with the manufacturer’s written instructions.
	E. Keep storage areas neat and orderly. Remove waste daily.
	F. Protect against fire hazards and spontaneous combustion.
	G. Take all precautions to ensure that workmen and the work areas are adequately protected from health hazards resulting from handling, mixing and application of the materials.

	1.8 JOB CONDITIONS
	A. Proceed with the work only after the substrate construction and penetrating work has been completed.
	B. Proceed with the work only when existing and forecasted weather conditions will permit work to be performed in accordance with the manufacturer’s recommendations. Do not apply products under the following conditions:
	1. Substrate surfaces have cured less than thirty (30) days.
	2. Rain is predicted within 24 hours.
	3. Surfaces have not been dry for a minimum of 24 hours.

	C. Provide adequate ventilation to prevent the accumulation of hazardous fumes during the application of solvent-based components in enclosed spaces; maintain ventilation until the coatings have thoroughly cured.
	D. Warn personnel against breathing vapors and contact of materials with the skin and eyes.
	E. Ensure that workmen wear the appropriate approved respiratory gear and protective clothing.
	F. Ensure that all gas flames and electrical apparatus are shut down during the coating application and curing.

	1.9 SAFETY / COORDINATION
	A. All application, material handling and associated equipment shall conform to, and be operated in conformance with OSHA safety requirements.
	B. Manufacturer’s Material Safety Data Sheets (MSDS) shall be read, understood and the instructions adhered to.
	C. A sufficient number of filled and operating fire extinguishers meeting current standards must be on the roof deck at all times during application of the roofing materials.

	1.10 WARRANTY
	A. Section 017700 - Closeout Submittals: Procedures for closeout submittals.
	B.  Special Warranty:
	1. Provide a written joint and severable Warranty signed by the roofing materials manufacturer, Contractor and Applicator, agreeing to repair or replace defective materials and workmanship, defined to include leakage of water, ruptures caused by crack...
	2. During the warranty period, repairs and replacements required because of acts of God and other events beyond the Contractor’s / Applicator’s control, and those which exceed the performance requirements, shall be completed by the Contractor / Applic...
	3. Warranty Period: Five (5) years from the date of Substantial Completion of the roofing work.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Subject to compliance with the Project requirements, manufacturers offering products which may be incorporated into the work include the following:
	1. Urethane Polymers International, Inc.
	2. Carlisle Coatings & Waterproofing.

	B. Section 01 60 00 - Product Requirements: Product Options: Substitutions not permitted.

	2.2 SYSTEM
	A. The following specifications are based on Urethane Polymers International, M-C-Thane 4556 - 60 Mil system to establish quality.
	B. Other acceptable manufacturer’s systems shall be equivalent.

	2.3 ELASTOMERIC ROOFING MATERIALS
	A. Primer: UI-7012 water-based, or UI-7112 solvent-based, Epoxy-Polyamide, low viscosity, two-component primer / sealer; as recommended by the membrane manufacturer.
	B. Base Membrane: UI-7013 single-component, high-adhesion, moisture-cured, polyurethane membrane. Meet or exceed the following typical properties:
	C. Elastomeric Membrane: UI-7013-HT, single component, high tensile strength, moisture-cured, liquid elastomeric polyurethane. Meet or exceed the following typical properties:
	D. Top Coat: UI-7016-HS, single-component, high tensile strength, abrasion-resistant, weather-resistant, aliphatic polyurethane. Meet or exceed the following typical performance properties:

	2.4 ACCESSORIES
	A. Flexible Flashing: 45-60 mils, thickness neoprene sheet or non-woven reinforcing fabric, or as recommended by the roofing materials manufacturer.
	B. Embedded Flashing / Reinforcing: Non-woven fabric as recommended by the roofing materials manufacturer.
	C. Joint and Crack Sealant: One- or two-component polyurethane compound, as recommended by the roofing membrane manufacturer.
	D. Caulking Compound: One- or two-component polyurethane compound as approved by the roofing membrane manufacturer.
	E. Aggregate: Rounded, non-angular, pre-blended 20 / 30 mesh, flint shot silica, ground glass, Monterey sand, or equivalent washed and kiln-dried aggregate; free of foreign materials; hard and stable to atmospheric conditions.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Section 017000 - Execution Requirements: Verification of existing conditions before starting the work.
	B. Verification of Conditions: Verify that field measurements, surfaces, substrates and conditions are as required, and ready to receive the work.
	1. Roofing Applicator, Manufacturer’s Technical Representative and the Owner’s Representative must jointly examine the substrates and conditions under which the roofing work is to be done.
	2. Verify that substrate surfaces are durable, free of matter detrimental to adhesion and application of the roofing materials.
	3. Verify that substrate surfaces are smooth, free of honeycomb and pitting, and not detrimental to full contact bond of the waterproofing materials.
	4. Verify that items which penetrate surfaces to receive the roofing are installed and secured in-place.

	C. Report, in writing, prevailing conditions that will adversely affect satisfactory execution of the work of this Section. Do not proceed with the work until the unsatisfactory conditions have been corrected.

	3.2 CONDITION OF CONCRETE SURFACES
	A. Concrete surfaces shall have a steel troweled finish, free of fins, ridges, voids and air entraining holes.
	B. Cured at least 28 days or until completely dry by the water curing method. Curing compounds or chemical curing agents shall not be used without prior approval of the roofing manufacturer.
	C. Surfaces shall be sloped for proper drainage.
	D. Saw-cut control joints and / or expansion joints shall have been properly installed at strategic locations throughout the field of the deck.
	E. Required crickets and drains shall be cast monolithic with the main roof deck.
	F. Concrete decks poured over precast (T’s(, planks or slabs, shall have control joints placed directly over all corresponding joints and openings in the precast units.
	G. Coordinate with Section 03300 - Cast-In-Place Concrete.

	3.3 PREPARATION
	A. Finish voids, rock pockets and excessively rough surfaces with epoxy grout or grind to match the unrepaired areas.
	B. Apply bond breaker per the manufacturer’s recommendations, fill voids and seal joints with polyurethane sealant; pay particular attention to construction joints.
	C. Clean, prime, install backing rod and caulk all expansion and contraction joints with elastomeric polyurethane sealant.
	D. Repair of concrete cracks and spalls:
	1. All cracks over 1/16" in width and all moving cracks less than 1/16" in width shall be routed out to 1/4" minimum, width and depth, and filled flush with polyurethane elastomeric sealant.
	2. Joints less than 1/2" in width and all caulked cracks shall be stripe-coated with a 30 mil preparatory coat of Base Membrane for a width of 3" on either side of the crack.
	3. Apply 45 to 60 mil thick neoprene flashing or non-woven reinforcing fabric over all cracks as recommended by the membrane manufacturer.

	E. Treatment of Roof Penetrations:
	1. Caulk around and along the perimeters of duct and pipe penetrations with polyurethane elastomeric sealant.
	2. Apply a 3/4" cant of sealant around all pipes, drains and vertical junctions.
	3. Apply 30 mils of polyurethane membrane coating 6" vertically, 6" horizontally on surfaces around roof penetrations.

	F. Correct ponding water locations for smooth flow into roof drains; use epoxy topping where required to build up slopes.
	G. Clean concrete substrate of projections and substances detrimental to the work.
	H. Thoroughly clean and dry concrete surfaces free of laitance, surface contaminants and cleaning residue. Clean and prepare surfaces to receive roofing in accordance with the manufacturer's published instructions.
	I. Protect adjacent surfaces not scheduled to receive roofing. Mask off surfaces to effectively prevent spillage and overspray of liquid materials outside the membrane area.
	J. Protect landscaping, property, personnel and vehicles from over spray and drift.

	3.4 FLASHING REINFORCEMENT
	A. Install all required metal and neoprene flashings and fabric flashing reinforcement; install all sealant cants.
	B. Deliver all metal shop primed, then field prime with Epoxy Primer prior to coating with the Base Membrane. Prime metal surfaces which exhibit adhesion difficulties first with a zinc chromate type of epoxy primer.
	C. Base Membrane is used as an adhesive for polyester reinforcing fabric. Reinforcing fabric shall be laid into wet Base Membrane with roller, brush or broad blade knife. Fabric shall be laid relaxed, smooth and wrinkle-free; over-coat with Base Membr...
	D. Coat flashings and polyester reinforcing fabric with Base Coat and Top Coat with each application.

	3.5 APPLICATION
	A. The roofing Applicator shall have the sole right of access to specific areas of the roof for the time required to complete the application and to effect adequate cure.
	B. Comply with the manufacturer’s instructions, except where more stringent requirements are shown or specified, and except where the Project conditions require extra precautions or provisions to ensure satisfactory performance of the work.
	C. Start application of the waterproofing membrane only in the presence and with the advice of the Manufacturer’s Technical Representative.
	D. Stir and mix separately packaged components using a mixing paddle on a slow speed drill motor, in accordance with the manufacturer’s instructions. Protect the components from sun and rain.
	E. Apply uniform coatings of waterproofing to substrates and surfaces indicated to receive membrane.
	F. Apply coatings by spray, squeegee or roller.
	G. Primer:
	1. Apply Primer at the approximate rate of 250 sq. ft. per gallon. Allow primer to dry until tack-free. Within 16 hours of primer application, apply Base Coat. If the base coat cannot be applied within 16 hours then re-prime the surfaces.

	H. Base Membrane:
	1. Apply Base Membrane in one uniform coat at the rate of 60 to 65 sq. ft. per gallon, minimum, or as needed to obtain a minimum dry film thickness of 20 mils. Allow 16 to 48 hours curing time before applying the next coat. Do not apply coating over j...

	I. Elastomeric Membrane:
	1. Apply in one uniform coat at the approximate rate of 60 to 65 sq. ft. per gallon, minimum, or as needed to obtain an average dry film thickness of 18 mils. Allow 16 hours curing time before applying the next coat.
	2. If the preceding layers of membrane become dirty or contaminated or lose their surface tack, wipe clean with xylene immediately before applying the next coating.
	3. Apply a second coat of Elastomeric Membrane in one uniform coat at the rate of 100 sq. ft. per gallon, or as needed to obtain an average dry film thickness of 12 mils.
	4. At locations shown on the Drawings, or if not shown, as directed, while the second coat is still fluid, uniformly broadcast aggregate onto the coating at the rate of 25 lbs. per 100 sq. ft.
	5. Allow 16 to 36 hours curing time before applying the next coat.

	J. Top Coat:
	1. Apply one uniform coat at the rate of 100 sq. ft. per gallon, minimum, to obtain an average dry film thickness of 10 mils, and to completely encapsulate the aggregate.
	2. For walkway surfaces and around roof-mounted equipment, provide aggregate additive for a tough non-slip surface. Apply in colors and patterns as designated by the Architect.

	K. Spray coats over flashings; embed with fabric when plastic flashings are spanning voids greater than 3/4".
	L. The application of membrane waterproofing materials shall be continued up onto vertical surfaces 6", minimum, and over the tops of fascias and parapets. Apply extra thickness waterproofing material at corners, intersections, angles, cants, penetrat...
	M. If waterproofing is applied on unscheduled surfaces, remove immediately by a method approved by the membrane manufacturer.
	N. The overall dry film thickness of the completed waterproofing system, exclusive of aggregate, shall average 60 mils.
	O. Permit the membrane to cure under conditions which will not contaminate or deteriorate the waterproofing materials. Block off all traffic and protect the membrane from physical damage.
	P. Remove protective coverings.

	3.6 FIELD QUALITY CONTROL
	A. Section 01 40 00 - Quality Control: Field inspection and testing.
	B. Inspect the fluid-applied roofing application.
	C. Test for required dry film thickness.

	3.7 PROTECTION
	A. Section 01 70 00 - Execution Requirements: Protection of the applied work.
	B. Do not permit traffic on the membrane during the first 24 hours after application and no heavy traffic within four (4) days after the final coat has been applied, or until accepted by the Owner’s representative.
	C. Do not permit traffic over unprotected or uncovered membrane.



	07 92 00 - Joint Sealers
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Sealants.
	2. Backing.
	3. Substrate preparation.

	B. Related Documents: The Contract Documents, as defined in Section 01 10 00 - Summary of Work, apply to the work of this Section. Additional requirements and information necessary to complete the work of this Section may be found in other Documents.
	C. Related Sections:
	1. Section 03 30 00 - Cast-In-Place Concrete: Sealant used in conjunction with concrete work.
	2. Section 04 20 00 - Unit Masonry: Sealant used in conjunction with masonry work.
	3. Section 07 56 00 - Fluid-Applied Urethane Roofing: Sealant for waterproofing roofing applications.
	4. Section 07 19 00 - Water Repellents (Sealer): Sealant for waterproofing concrete walks and floors.
	5. Section 08 31 13 - Access Doors and Frames: Sealant to close joint where metal edge trim meets adjacent surfaces.
	6. Section 08 11 16 – Aluminum Doors and Frames: Sealants for weatherproofing frame perimeters and thresholds.
	7. Section 08 90 00 - Louvers and Vents: Sealants to close joint where metal edge trim meets vertical surfaces.


	1.2 DESCRIPTION OF WORK
	A. The extent of joint sealers work is indicated on the Drawings and as specified herein, and includes providing and installing sealants, complete. The principal item of work is the sealing of openings and joints indicated, specified, and as required ...
	B. This Section contains general specifications for sealants throughout the Project. The specific use for joint sealants is indicated in the Sealant Schedule at the end of this Section.

	1.3 REFERENCES
	A. The publications listed below form a part of this Specification to the extent referenced. Publications are referred to in the text by basic designation only.
	B. American Society for Testing and Materials (ASTM):
	1. ASTM C 717, Terminology of Building Seals and Sealants.
	2. ASTM C 834, Specification for Latex Sealants.
	3. ASTM C 920, Specification for Elastomeric Joint Sealants.
	4. ASTM C 1193, Guide for Use of Joint Sealants.
	5. ASTM C 1299, Guide for Use in Selection of Liquid-Applied Sealants.
	6. ASTM D 1056, Specification for Flexible Cellular Materials - Sponge or Expanded Rubber.


	1.4 SUBMITTALS
	A. Section 01 33 00 - Submittals: Procedures for submittals.
	1. Product Data: Manufacturer’s specifications, recommendations, handling, installation and curing instructions for each type of sealant and associated miscellaneous material required. Include chemical characteristics, performance criteria, substrate ...
	2. Samples: 2" long of each color required for each type of sealant exposed to view.
	3. Assurance / Control Submittals:
	a. Manufacturer’s certificate that the products meet or exceed the specified requirements.
	b. Manufacturer's Material Safety Data Sheets (MSDS).
	c. Manufacturer’s certification that the products supplied comply with applicable federal and local regulations controlling the use of volatile organic compounds (VOC).
	d. Manufacturer's Instructions indicating procedures and conditions requiring special attention, and cautionary procedures required during application.
	e. Documentation of experience indicating compliance with the specified qualifications requirements.


	B. Section 01 77 00 - Closeout Submittals: Procedures for closeout submittals.
	1. Warranty: Provide a written special Warranty with forms completed in the name of the Owner and registered with the manufacturer.


	1.5 QUALITY ASSURANCE
	A. Qualifications:
	1. Manufacturer: Company specializing in manufacturing the products specified with a minimum of five (5) years documented experience.
	2. Installer: Company experienced in performing the work of this Section with a minimum of five (5) years documented experience.


	1.6 DELIVERY, STORAGE AND HANDLING
	A. Section 01 60 00 - Product Requirements: Transport, handle, store and protect the products.
	B. Deliver products to the Project Site in the manufacturer's original, new, unopened packages or containers, dry and undamaged with seals and labels intact, identifying the product and manufacturer, product designation, date of manufacture, lot numbe...
	C. Handle and store materials to prevent deterioration and damage due to moisture, temperature changes, contaminants and other causes.
	D. Store materials not in actual use out of the weather until ready for use. Maintain packages and containers in a clean condition, free of foreign materials and residue.
	E. Store materials in a ventilated area, and in compliance with the manufacturer’s printed instructions.
	F. Keep storage areas neat and orderly.
	G. Protect against fire hazards and spontaneous combustion.
	H. Take all necessary precautions to ensure that workmen and the work areas are adequately protected from health hazards resulting from handling, mixing and installation of the materials.

	1.7 JOB CONDITIONS
	A. Environmental Requirements: Install sealants only during the manufacturer's recommended temperature ranges and weather conditions for proper application and cure. Consult the manufacturer if a sealant cannot be applied under the recommended conditi...

	1.8 WARRANTY
	A. Section 01 78 00 - Closeout Submittals: Procedures for closeout submittals.
	B. Special Warranty:
	1. Submit a joint and severable written Warranty signed by the sealant manufacturer and the Installer certifying that the products and installation is free of defective materials and workmanship and agreeing to repair or replace sealants and accessori...
	2. Warranty Period: Three (3) years from the date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General Performance Requirements: Select materials for compatibility with the joint surfaces to be encountered and other indicated exposures, and except as otherwise indicated, select modulus of elasticity and hardness or grade recommended by the m...
	B. Where exposed to foot traffic, select materials of sufficient strength and hardness to withstand stiletto heel traffic without damage or deterioration of the sealant system.
	C. Subject to compliance with the Project requirements, manufacturers offering products which may be incorporated into the work include the following:
	1. Urethanes:
	a. Two-Part Urethane: Self-Leveling, ASTM C 920, Type M, Grade P, Class 25.
	1) Chem-Calk 550 by Bostik.
	2) Vulkem 245 by Tremco (formerly Mameco International, Inc.)
	3) Vulkem 255 FM by Tremco.
	4) Urexpan NR-200 by Pecora Corporation.
	5) Sikaflex 2c SL by Sika Group.

	b. Two-Part Urethane: Non-Sag, ASTM C 920, Type M, Grade NS, Class 25.
	1) Chem-Calk 500 by Bostik.
	2) Sonolastic NP 2 by Sonneborn Building Products
	3) Vulkem 227 by Tremco.
	4) Dynatrol II by Pecora.
	5) Sikaflex-2c NS EX Mix by Sika.

	c. One-Part Urethane: Self-Leveling, ASTM C 920, Type S, Grade P, Class 25.
	1) Vulkem 45 by Tremco.
	2) Sonolastic SL1 by Sonneborn.
	3) Urexpan NR-201 by Pecora.

	d. One-Part Urethane: Non-Sag, ASTM C 920, Type S, Grade NS, Class 25.
	1) Chem-Calk 900 by Bostik.
	2) Sonolastic NP 1 by Sonneborn.
	3) Vulkem 116 by Tremco.


	2. Silicones:
	a. One-Part Silicones: ASTM C 920, Type S, Grade NS, Class 25. Vertical Surfaces Only.
	1) 795 Silicone Building Sealant Structural Glazing, Glazing and Weatherproofing Sealant by Dow Corning. (colors only)
	2) Construction 1200 Sealant by General Electric Company.
	3) 999-A Silicone Building and Glazing Sealant by Dow Corning.
	4) 864 Architectural Silicone by Pecora.

	b. One-Part Silicones: ASTM C 920, Type S, Grade NS, Class 25.
	1) 786 Mildew Resistant Silicone Sealant by Dow.
	2) Sanitary 1700 Silicone Sealant by General Electric.
	3) 898 Sanitary Mildew Resistant Silicone Sealant by Pecora.


	3. Acrylics, Latex:
	a. One-Part Acrylic Latex, Non-Sag, ASTM C 834.
	1) Chem-Calk 600 by Bostik.
	2) LC-130 Liquid Nails Caulk Window and Door Acrylic Latex by Macco Adhesives.
	3) AC-20 Acrylic Latex Caulking, Non-Sag by Pecora.
	4) Sonolac Acrylic Latex Caulk by Sonneborn.


	4. Acoustical Sealants:
	a. AC-20 FTR Fire and Temperature Rated Acoustical and Insulation
	b. Sealant by Pecora.
	c. Sheetrock Acoustical Sealant by United States Gypsum Co.

	5. Butyls:
	a. One-Part Butyl, Non-Sag, FS TT-S-1657.
	1) Chem-Calk 300 Butyl Rubber Caulk by Bostik.
	2) BC-158 Butyl Rubber Caulk by Pecora.


	6. Preformed Compressible & Non-Compressible Fillers:
	a. Backer Rod - Closed cell polyethylene foam:
	1) Chem-Rod / Closed by Bostik.
	2) Expand-O-Foam by Williams Products.
	3) HBR Backer Rod by Nomaco, Inc.
	4) Sonofoam Closed-Cell Backer Rod by Sonneborn.

	b. Backer Rod - Open cell polyurethane foam:
	1) Denver Foam by Backer Rod Manufacturing.
	2) Foam Pack II by Nomaco.

	c. Neoprene compression seals:
	1) WA and WE Series by Watson Bowman Acme.

	d. Butyl Rod: Kirkhill Rubber Co.

	7. Paving Sealants:
	a. Two-Part Urethane: Self-Leveling, ASTM C 920, Type M, Grade P, Class 25.
	1) Vulkem 202 by Tremco. (Jet Fuel Resistant) (FS SS-S-200E, Type H only).
	2) NR-300 Urexpan by Pecora (FS SS-S-200E).

	b. One-Part Urethane: Self-Leveling, ASTM C 920, Type S, Grade P, Class 25.
	1) SONOMETRIC 1 Sealant by Sonneborn (FS SS-S-200E).
	2) Vulkem 45 by Tremco.



	D. Section 016000 - Product Requirements: Product Options: Substitutions permitted.

	2.2 MISCELLANEOUS MATERIALS
	A. Joint Cleaner: Provide the type of joint cleaning compound recommended by the sealant manufacturer for the joint surfaces to be cleaned.
	B. Joint Primer / Sealer: Type of joint primer / sealer recommended by the sealant manufacturer for the joint surfaces to be primed or sealed.
	C. Bond Breaker Tape: Polyethylene tape or other plastic tape as recommended by the sealant manufacturer, to be applied to the sealant contact surfaces where bond to the substrate or joint filler must be avoided for proper performance of the sealant. ...
	D. Sealant Backer Rod: Compressible rod stock of polyethylene foam, polyethylene jacketed polyurethane foam, butyl rubber foam, neoprene foam or other flexible, permanent, durable non-absorbable material as recommended by the sealant manufacturer for ...
	E. Masking tape and similar accessories as necessary to protect adjacent surfaces from damage.

	2.3 COLORS
	A. Generally use sealant colors to match the color of the material in which the joint is located. Select from the manufacturer’s standard colors.
	B. Where a joint occurs between two materials of differing colors and the Contractor cannot determine which material to match, contact the Owner’s representative for a decision.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Section 017000 - Execution Requirements: Verification of existing conditions before starting the work.
	B. Verification of Conditions: Verify that field measurements, surfaces, substrates and conditions are as required, and ready to receive the work.
	1. Verify that joint widths are in conformance with the sealant manufacturer’s allowable limits.
	2. Verify that contaminants capable of interfering with adhesion have been cleaned from joints.
	3. Verify that joints have been properly prepared.

	C. Report, in writing, prevailing conditions that will adversely affect satisfactory execution of the work of this Section. Do not proceed with the work until the unsatisfactory conditions have been corrected.

	3.2 JOINT PREPARATION
	A. Prepare and size joints in accordance with the manufacturer's instructions.
	B. Clean joint surfaces immediately before installation of sealant. Remove dust, dirt, laitance, unsecured coatings, mortar, moisture and other substances which could interfere with bond of sealant or caulking compounds using a solvent or abrasion as ...
	C. Etch concrete and masonry joint surfaces as recommended by the sealant manufacturer.
	D. Roughen vitreous and glazed joint surfaces as recommended by the sealant manufacturer.
	E. Prime or seal joint surfaces where indicated, and where recommended by the sealant manufacturer.
	F. Verify that the sealant is suitable for the substrate.
	G. Verify that joint backing and release tapes are compatible with the sealant.
	H. Verify that the sealant is paintable if a paint finish is indicated.

	3.3 INSTALLATION
	A. Install in accordance with the manufacturer’s printed instructions, except where more stringent requirements are shown or specified, and except where the manufacturer’s technical representative directs otherwise. Perform the work in accordance with...
	B. Prime or seal joint surfaces where recommended by the sealant manufacturer. Do not allow the primer or sealer to spill or migrate onto adjoining surfaces.
	C. Set joint filler units at the proper depth or position to coordinate with other work, including the installation of bond breakers, backer rods and sealants. Do not leave voids or gaps between the ends of joint filler units.
	D. Install sealant backer rods, except where shown to be omitted or recommended to be omitted by the sealant manufacturer for the application indicated.
	E. Install pre-formed compressible and non-compressible fillers in accordance with the manufacturer's published instructions.
	F. Install bond breaker tape where indicated and where required by the manufacturer’s recommendations to ensure that elastomeric sealants will perform properly.
	G. Employ only proven installation techniques which will ensure that the sealants are deposited in uniform, continuous ribbons without gaps or air pockets, foreign embedded matter, ridges and sags, with complete (wetting( of joint bond surfaces equall...
	H. Except as otherwise indicated, fill sealant rabbet to a slight concave surface, slightly below the adjoining surfaces. Where horizontal joints are between a horizontal surface and a vertical surface, fill the joint to form a slight cove so the join...
	I. Dry tool joints. Do not use soap, water or solvent to tool the joints.
	J. Seal joints before adjacent surfaces are waterproofed or painted.
	K. Install sealants to the depths shown or, if not shown, as recommended by the sealant manufacturer, but within the following general limitations, measured at the center (thin) section of the bead:
	1. For sidewalks, pavements and similar joints sealed with elastomeric sealants and subject to traffic and other abrasions and indentation exposures, fill the joints to a depth equal to 75% of the joint width, but not less than 3/8" deep or more than ...
	2. For normal moving joints sealed with elastomeric sealants not subject to traffic, fill joints to a depth equal to 50% of the joint width, but not less than 1/4" deep or more than (" deep.
	3. For joints sealed with non-elastomeric sealants, fill the joints to a depth in the range of 75% to 125% of the joint width.


	3.4 SPILLAGE
	A. Protect materials surrounding the work of this Section from damage and disfigurement. Do not allow sealants to overflow or spill onto adjacent surfaces, or to migrate into the voids of adjoining surfaces.
	B. Recess exposed edges of exposed joint fillers slightly behind the adjoining surfaces, unless otherwise shown, so the compressed units will not protrude from the joints.
	C. Bond ends of joint fillers together with an adhesive or (weld( by other means recommended by the manufacturer to ensure a continuous watertight and airtight installation.

	3.5 CURING
	A. Cure sealants in compliance with the manufacturer's published instructions.

	3.6 FIELD QUALITY CONTROL
	A. Section 01 40 00 - Quality Control: Field inspection.
	B. Inspect sealant work for proper installation, depth and adhesion.

	3.7 CLEANING
	A. Section 01 70 00 - Execution Requirements: Cleaning the installed work.
	B. Remove excess and spillage of sealants promptly as the work progresses using the materials and methods recommended by the sealant and substrate manufacturers.
	C. Clean adjoining surfaces to eliminate evidence of spillage without damage to the adjoining surfaces and finishes.

	3.8 SEALANT SCHEDULE
	A. Exterior Joints:
	1. Perimeters of exterior openings where frames and other penetrations meet the exterior face of the building; precast concrete, concrete, concrete masonry, polymer reinforced concrete:
	a. Sealant No. 2.1, C.1.b

	2. Exterior joints in horizontal wearing and non-wearing surfaces:
	a. Sealant No. 2.1, C.1.a
	b. Sealant No. 2.1, C.1.c
	c. Material No. 2.1, C.6.a

	3. Paving joints and curb:
	a. Sealant No. 2.1, C.1.d
	b. Sealant No. 2.1, C.2.a

	4. Setting bed for thresholds and saddles:
	a. Sealant No. 2.1, C.1.c

	5. Painted metal lap and flashing joints:
	a. Sealant No. 2.1, C.2.a


	B. Interior Joints:
	1. Seal the interior perimeters of exterior openings.
	2. Perimeters of interior aluminum and hollow metal frames.
	3. Interior masonry vertical control joints and intersecting unit masonry walls; masonry-to-masonry, masonry-to-concrete.
	4. For all of the above interior joints:
	a. Sealant No. 2.1, C.1.b
	b. Sealant No. 2.1, C.1.d
	c. Sealant No. 2.1, C.1.a (for pre-finished materials only).

	5. Interior expansion and control joints in floor surfaces exposed to foot traffic:
	a. Sealant No. 2.1, C.1.a
	b. Sealant No. 2.1, C.1.c
	c. Material No. 2.1, C.6.a

	6. Interior non-moving joints, including control, contraction, and construction joints in interior floor slabs exposed to heavy duty traffic:
	a. Sealant No. 2.1, C.7

	7. Painted metal lap joints:
	a. Sealant No. 2.1, C.2





	08 11 16 - Aluminum Doors and Frames
	PART 1 - GENERAL
	1.1 SECTION INCLUDES
	A. Aluminum doors and frames.
	B. Sealant Materials.
	C. Door hardware.
	D. Fabrication.
	E. Finishes

	1.2 PRODUCTS INSTALLED BUT NOT FURNISHED UNDER THIS SECTION
	A. Section 08 71 00 - Door Hardware:  Hardware items other than specified in this section.

	1.3 RELATED SECTIONS
	A. Section 03 30 00 - Cast-in-Place Concrete.  Preparation of adjacent work to receive work of this section.
	B. Section 08 71 00 - Door Hardware:  Mortised hardware reinforcement requirements affecting framing members.

	1.4 REFERENCES
	A. AA (Aluminum Association) - Designation System for Aluminum Finishes.
	B. AAMA - Metal Curtain Wall, Window, Store Front and Entrance - Guide Specifications Manual.
	C. AAMA - Curtain Wall Manual #10 - Care and Handling of Architectural Aluminum From Shop to Site.
	D. AAMA 501 - Methods of Test for Metal Curtain Walls.
	E. AAMA 608.1 - Specification and Inspection Methods for Electrolytically Deposited Color Anodic Finishes for Architectural Aluminum.
	F. AAMA SFM-1 - Aluminum Storefront and Entrance Manual.
	G. ANSI A117.1 - Safety Standards for the Handicapped.
	H. ANSI/ASTM A386 - Zinc Coating (Hot Dip) on Assembled Steel Products.
	I. ANSI/ASTM A446 - Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process, Structural (Physical) Quality.
	J. ANSI/ASTM B209 - Aluminum and Aluminum-Alloy Sheet and Plate.
	K. ANSI/ASTM B221 - Aluminum-Alloy Extruded Bar, Rod, Wire, Shape, and Tube.
	L. ANSI/ASTM E283 - Rate of Air Leakage Through Exterior Windows, Curtain Walls, and Doors.
	M. ANSI/ASTM E330 - Structural Performance of Exterior Windows, Curtain Walls, and Doors by Uniform Static Air Pressure Difference.
	N. ANSI/ASTM E331 - Test Method for Water Penetration of Exterior Windows, Curtain Walls, and Doors by Uniform Static Air Pressure Difference.
	O. SSPC - Steel Structures Painting Council.
	P. Acoustic System

	1.5 SYSTEM DESCRIPTION
	A. Aluminum entrances and frame system includes tubular aluminum sections; shop fabricated, factory pre-finished, related flashings, anchorage and attachment devices.
	B. Aluminum flush door and frame system, panels 1 ¾ inch thick, core shall be honeycomb material 80 pounds per 3000 square feet.

	1.6 PERFORMANCE REQUIREMENTS
	A. Design and size components to withstand dead and live loads caused by positive and negative wind pressure acting normal to plane of wall as calculated in accordance with ASCE 7-88 and the Uniform Building Code, latest edition, with a basic wind spe...
	B. Limit mullion deflection to 1/200; with full recovery of glazing materials.
	C. Seismic Loads:  Design and size components to withstand seismic loads and sway displacement as calculated in accordance with Uniform Building code, latest edition, Zone 3 Requirements.
	D. System to accommodate, without damage to components or deterioration of seals, movement within system, movement between system and peripheral construction, dynamic loading and release of loads, deflection of structural support framing.
	E. Limit air leakage through assembly to 0.06 cfm/min/sq. ft of wall area, measured at a reference differential pressure across assembly of 10 pounds per square foot as measured in accordance with AAMA 501 or ANSI/ASTM E283.
	F. Water Leakage:  None, when measured in accordance with AAMA 501 or ASTM E331 with a test pressure difference of 10 pounds per square foot.
	G. Maintain continuous air and vapor barrier throughout assembly, primarily in line with pane of glass and heel bead of glazing compound.
	H. System to provide for expansion and contraction within system components caused by a cycling temperature range of 170 degrees F over a 12 hour period without causing detrimental effect to system components.
	I. Drain water entering joints, condensation occurring in glazing channels, or migrating moisture occurring within system, to the exterior by a weep drainage network.

	1.7 SUBMITTALS
	A. Submit under provisions of Section 01 33 00.
	B. Shop Drawings:  Indicate system dimensions, framed opening requirements and tolerances, affected related Work.  Provide complete engineering calculations indicating system performance under design loads.
	C. Calculations:  Provide complete engineering calculations indicating system performance under design loads.
	D. Product Data:  Provide component dimensions; describe components within assembly, anchorage and fasteners, glass and in-fill, door hardware, and internal drainage.
	E. Samples:  Submit two samples 12 x 12 inches in size illustrating pre-finished aluminum members, glass units, glazing materials.
	F. Manufacturer's Certificate:  Certify that Products meet or exceed specified requirements.

	1.8 QUALITY ASSURANCE
	A. Perform Work in accordance with AAMA SFM-1 and AAMA-Metal Curtain Wall, Window, Store Front and Entrance -Guide Specifications Manual.
	B. Conform to requirements of ANSI A117.1.
	C. Design System under direct supervision of a Licensed Professional Structural Engineer experienced in design of this work with acceptable registration in State of manufacture.

	1.9 QUALIFICATIONS
	A. Manufacturer and Installer:  Company specializing in manufacturing aluminum glazing systems with minimum three years documented experience.

	1.10 DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, protect and handle products to site under provisions of Section 01 60 00.
	B. Handle work of this section in accordance with AAMA -Curtain Wall Manual #10.
	C. Protect pre-finished aluminum surfaces with wrapping.  Do not use adhesive papers or sprayed coatings which bond when exposed to sunlight or weather.

	1.11 FIELD MEASUREMENTS
	A. Verify that field measurements are as indicated on shop drawings.

	1.12 WARRANTY
	A. Provide three year project warranty under provisions of Section 01 70 00.
	B. Warranty:  Include coverage for complete system for failure to meet specified requirements.


	PART 2 - PRODUCTS
	2.1 MANUFACTURERS
	A. Flush Door:
	1. Special Lite, Inc. FRP SL-17
	2. Cline Aluminum Flush Doors
	3. Other acceptable manufacturers offering equivalent Products.


	2.2 MATERIALS
	A. Extruded Aluminum:  ANSI/ASTM B221; 6063 alloy, T5 temper.
	B. Sheet Aluminum:  ANSI/ASTM B209; alloy, temper.
	C. Fasteners: 316 Stainless steel, "Tapcon" style.
	D. Shop and Touch-Up Primer for Steel Components:  SSPC 15, Type 1, and red oxide.
	E. Touch-Up Primer for Galvanized Steel Surfaces:  SSPS 20, zinc rich type.

	2.3 COMPONENTS
	A. Frame: 1 ¾ x 6 inch nominal dimension; applied glazing stops; drainage holes; internal weep drainage system.
	B. Flashings:  .040 inch thick aluminum finish to match mullion sections where exposed.
	C. Aluminum Flush Doors:  Doors shall be nominally 1 ¾ inch thick with fiberglass reinforced polyester construction.  The core shall be honeycomb material 80 pounds per 3000 square foot ream, 20 percent phenolic resin, 7/16 inch cell size.  Aluminum t...

	2.4 SEALANT MATERIALS
	A. Sealant and Backing Materials:  As Types described below.
	B. Perimeter Sealant:  Single component polyurethane, Type A.

	2.5 HARDWARE
	A. Flush Door:  See hardware schedule Section 08 71 00.

	2.6 FABRICATION
	A. Fabricate components with minimum clearances and shim spacing around perimeter of assembly, yet enabling installation and dynamic movement of perimeter seal.
	B. Accurately fit and secure joints and corners.  Make joints flush, hairline, and weatherproof.
	C. Prepare components to receive anchor devices.  Fabricate anchors.
	D. Arrange fasteners and attachments to conceal from view.
	E. Prepare components with internal reinforcement for door hardware.
	F. Permit internal drainage weep holes and channels to migrate moisture to exterior.  Provide internal drainage of glazing spaces to exterior through weep holes.
	G. Assemble inset screens of rolled aluminum tubular sections.  Miter and reinforced frame corners.  Fit mesh taught in frame into frame and secured.  Fit frame with stainless steel roller bearings for sliding operation, spring loaded to facilitate re...

	2.7 FINISHES
	A. Finish coating to conform to AAMA 603.8.
	B. Exposed Aluminum Surfaces: AAMA anodized to 215-R1 thickness, prepared with a chemical pre-treatment and anodized.


	PART 3 - EXECUTION
	A. EXAMINATION
	B. Verify dimensions, tolerances, and method of attachment with other work.
	C. Verify wall openings and adjoining air and vapor seal materials are ready to receive work of this Section.
	3.2 INSTALLATION
	A. Install wall system in accordance with manufacturer's instructions and AAMA - Metal Curtain Wall, Window, Store Front and Entrance - Guide Specifications Manual.
	B. Attach to structure to permit sufficient adjustment to accommodate construction tolerances and other irregularities.
	C. Provide alignment attachments and shims to permanently fasten system to building structure.
	D. Align assembly plumb and level, free of warp or twist.  Maintain assembly dimensional tolerances, aligning with adjacent work.
	E. Provide thermal isolation where components penetrate or disrupt building insulation.
	F. Install sill flashings.
	G. Coordinate attachment and seal of perimeter air and vapor barrier materials.
	H. Pack fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of thermal barrier.
	I. Install flashings and trim.
	J. Set thresholds in bed of mastic and secure.
	K. Install hardware using templates provided.  Refer to Section 08 71 00 for installation requirements.
	L. Install perimeter sealant to method required to achieve performance criteria, and installation criteria.

	3.3 TOLERANCES
	A. Maximum Variation from Plumb:  0.06 inches every 3 feet non-cumulative or 1/16 inches per 10 feet, whichever is less.
	B. Maximum Misalignment of Two Adjoining Members Abutting in Plane:  1/32 inch.

	3.4 ADJUSTING
	A. Adjust work under provisions of Section 01 70 00.
	B. Adjust operating hardware for smooth operation.

	3.5 CLEANING
	A. Clean work under provisions of Section 01 70 00.
	B. Remove protective material from pre-finished aluminum surfaces.
	C. Wash down surfaces with a solution of mild detergent in warm water, applied with soft, clean wiping cloths.  Take care to remove dirt from corners.  Wipe surfaces clean.
	D. Remove excess sealant by method acceptable to sealant manufacturer.

	3.6 PROTECTION OF FINISHED WORK
	A. Protect finished Work under provisions of Section 01 70 00.
	B. Protect finished Work from damage.



	08 31 00 - Floor Access Doors
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Access doors and frames for walls and ceilings.

	B. The work covered by this section included furnishing all labor, materials, tools and equipment required to install factory-fabricated floor access doors as shown on the drawings and specified herein.

	1.3 DEFINITIONS/STANDARDS
	A. Aluminum Diamond Tread Plate: ASTM B632-02, 1/4 inch 6061-T6 aluminum with mill finish.
	B. Aluminum Extrusion: 6061-T6 aluminum.
	C. Steel Diamond Tread Plate: ASTM A786.
	D. Steel Angle: ASTM A36-94 steel frame, structural.
	E. Hot Dip Galvanized: ASTM A-123.
	F. Stainless Steel Diamond Tread Plate: ASTM A793 stainless steel, No. 304 finish.
	G. Stainless Steel Angle: ASTM A276 stainless steel, No. 304 finish.
	H. Stainless Steel Smooth Plate: ASTM A240 smooth plate stainless steel, type No. 316.
	I.  Fasteners: Type No. 316 stainless steel. ASTM F593 for bolts and ASTM F594 for nuts.
	J. General: Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.

	1.4 COORDINATION
	A. Coordinate installation of anchorages for gratings, grating frames, supports, and channel covers. Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integ...
	B. Contractor shall coordinate and submit shop drawings of the channel covers to ensure that the products will fit to the final installation for approval by Owner and Engineer prior to fabrication
	C. Provide concealed framing components as needed for support and anchorage of access doors.

	1.5 SUBMITTALS
	A. Prepare submittals per requirements of Division 01 Section “Submittal Procedures”.
	B. Product Data: Submit manufacturer’s product data.
	C. Shop Drawings: Submit shop drawings including accessories, adjacent construction interface, dimensions, and rated capacities. Include standard details, materials, individual components and profiles, and finishes.
	D. Schedule: List the following data for each access door using same designations used on Drawings.
	1. Type.
	2. Location.
	3. Size.
	4. Finish.
	5. Latch or lock type.
	6. UL label.
	7. Shop Drawings:
	a. Fabrication and installation of custom access panels and frames.
	b. Conditions not covered by standard details.
	c. Include details of each frame type, elevations of door design types, anchorage and accessory items.


	E. Warranty: Submit executed copy of manufacturer’s standard warranty.

	1.6 QUALITY ASSURANCE
	A. General: The floor access door manufacturer shall furnish a written certification to the Engineer that all doors comply with all applicable requirements of the standards specified herein.
	B. Access doors shall be the product of a recognized manufacturer whose personnel have been regularly engaged in the design and manufacture of such equipment. The manufacturer must be able to demonstrate experience with the design, fabrication, supply...
	C. Installation and testing of doors and equipment furnished under this section shall be performed by qualified, skilled technicians who are regularly engaged in such activities involving systems of similar complexity, and who possesses all licenses a...
	D. Fabrication shall be done in compliance with all applicable ASTM standards or equivalent international standards.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Package equipment in containers constructed for international shipping, handling and storage.
	B. Store materials in a dry, protected, well-vented area. Inspect product upon receipt and report damaged material immediately to delivering carrier and note such damage on the carrier’s freight bill of lading.

	1.8 WARRANTIES AND BONDS
	A. The contractor shall provide a warranty in accordance with the requirements of Division 01. Access covers shall carry a lifetime guarantee against defects in material and/or workmanship.


	PART 2 -  PRODUCTS
	2.1 GENERAL
	A. Surface preparation and coatings shall be in accordance with Division 09 Section "Protective Coatings”.
	B. Concrete: The entire bed and frame must be supported by a full bed of Class A concrete (H-20 load rating)

	2.2 ACCESS DOOR
	A. General: Provide access door and frame assemblies manufactured as integral units ready for installation.
	B. Metal Surfaces: For metal surfaces exposed to view in the completed Work, provide materials with smooth, flat surfaces without blemishes. Do not use materials with exposed pitting, seam marks, roller marks, rolled trade names, or roughness.
	C. Furnish and install where indicated on plans vault access door. The floor access door shall be single or double leaf and pre-assembled from the manufacturer.
	D. Performance characteristics:
	1. Cover: Cover shall be reinforced to withstand a live load of  H-20 uniform live load with a maximum allowable deflection of 1/150 of the span and shall not protrude into the channel frame when in the open position.
	2. Operation of the cover shall be smooth and easy with controlled operation throughout the entire arc of opening and closing.
	3. Operation of the cover shall not be affected by temperature.
	4. Entire door, including all hardware components, shall be highly corrosion resistant.

	E. Cover: The door panel(s) shall be 1/4 inch aluminum diamond plate.
	F. Frame: Channel frame shall be 1/4 inch thick extruded aluminum with a mill finish, incorporating a continuous concrete anchor. After fabrication, apply manufacturer's standard protective coating on aluminum that will come in contact with concrete.
	G. Hinges: Doors shall open to 90 degrees and automatically lock with a Type 316 stainless steel hold open arm with an aluminum release handle. For ease of operation, the door hold open arm shall incorporate an enclosed stainless steel compression spr...
	H. Drain Coupling: A 1-1/2 inch drainage coupling shall be located in the front left corner of the channel frame.
	I. Unit shall carry a lifetime guarantee against defects in material and/or workmanship.
	J. Hardware:
	1. Unit shall lock with a T-316 stainless steel slam lock with removable key and have a non-corrosive handle.
	2. Hardware: Shall be Type 316 stainless steel throughout.

	K. Finishes:
	1. A bituminous coating shall be applied to the frame exterior where it will come into contact with concrete.
	2. Comply with NAAMM "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	3. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	4. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.


	2.3 FALL-THRU PREVENTION SYSTEM
	A. Supplied with a hinged, lockable aluminum grating panel installed beneath the access hatch to provide protection against fall-thru and to control access to the confined space.
	B. System shall have 300 psf load rating, aluminum “I” bar construction, T-316 stainless steel hardware, and T-316 stainless steel hold open arm with aluminum latch.
	C. Painted Finishes: Comply with coating manufacturer's written instructions for cleaning, conversion coating, and applying and baking finish.
	1. Factory Primed: Apply manufacturer's standard, lead- and chromate-free, universal primer immediately after surface preparation and pretreatment.
	2. Factory Finished: Apply manufacturer's standard baked-enamel or powder-coat finish immediately after cleaning and pretreating, with minimum dry-film thickness of 1 mil for topcoat.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine materials for compliance with requirements for installation tolerances and other conditions affecting performance. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install products in strict accordance with manufacturer’s instructions and approved submittals. Locate units level, plumb, with plane, and in proper alignment with adjacent work.
	1. Install units with frame flanges in full, continuous contact with adjacent finish surface.
	2. Set concealed frame access panels flush and in plane with adjacent finish surfaces.
	3. Anchor units rigidly and securely to concealed framing.
	4. Repair finishes damaged during installation.
	5. Restore finishes so no evidence remains of corrective work.


	3.3 ADJUSTING AND CLEANING
	A. Clean exposed surfaces using methods acceptable to the manufacturer which will not damage finish.
	B. Test units for proper function and adjust until proper operation is achieved.
	C. Adjust doors and hardware for smooth, accurate operation and secure closure



	08 31 13 - Access Doors and Frames
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Work included: Furnishing and installing factory fabricated vault access doors.
	B. Related Sections:
	1. Section 03 30 00 - Cast-In-Place Concrete


	1.2 REFERENCES
	A. American Society for Testing and Materials (ASTM)
	1. ASTM A 36-93a: Standard Specification for Structural Steel

	B. International Organization for Standardization (ISO)
	1. ISO 9001:2008 Certified


	1.3 SUBMITTALS
	A. Product Data: Provide manufacturer’s product data for all materials in this specification.
	B. Shop Drawings: Show profiles, accessories, location, and dimensions.
	C. Samples: Manufacturer to provide upon request; sized to represent material adequately.
	D. Contract Closeout: Vault access door manufacturer shall provide the manufacturer’s Warranty prior to the contract closeout.

	1.4 PRODUCT HANDLING
	A. All materials shall be delivered in manufacturer’s original packaging.
	B. Store materials in a dry, protected, well-vented area. The contractor shall thoroughly inspect product upon receipt and report damaged material immediately to delivering carrier and note such damage on the carrier’s freight bill of lading.
	C. Remove protective wrapping immediately after installation.

	1.5 SUBSTITUTIONS
	A. Proposals for substitution products shall be accepted only from bidding contractors and not less than (10) working days before bid due date. Contractor guarantees that proposed substitution shall meet the performance and quality standards of this s...

	1.6 JOB CONDITIONS
	A. Verify that other trades with related work are complete before installing vault access doors.
	B. Mounting surfaces shall be straight and secure; substrates shall be of proper width.
	C. Refer to the construction documents, shop drawings, and manufacturer’s installation instructions.
	D. Observe all appropriate OSHA safety guidelines for this work.

	1.7 WARRANTY/GUARANTEE
	A. Manufacturer’s standard warranty: Materials shall be free of defects in material and workmanship for a period of twenty five years (25) from the date of purchase. Should a part fail to function in normal use within this period, manufacturer shall f...
	B. Manufacturer’s Quality System: Registered to ISO 9001:2008 Quality Standards including in-house engineering for product design activities.


	PART 2 - PRODUCTS
	2.1 MANUFACTURER
	A. Syracuse Castings Model DT-HD-AOSG. Web: www.syrcast.com
	B. The BILCO Company, P.O. Box 1203, New Haven, CT 06505; 1-203-934-6363, Fax: 1-203-933-8478, Web: www.bilco.com.
	C. Xylem Solutions, Aluminum SAFE – HATCH Access System, Web: www.xylemwatersolutions.com
	D. Or approved equal.

	2.2 ACCESS DOOR
	A. Furnish and install, where indicated on Plans, Aluminum access hatch with safety grate Syracuse Castings Model DT-HD-AOSG. Type J-AL, JD-AL with Fall-Thru protection in conformance with OSHA 1910.23 by Bilco, Xylem Solutions Aluminum SAFE – HATCH A...
	B. Performance characteristics:
	1. Covers: Shall be reinforced to support a minimum live load of 300 psf with a maximum deflection of 1/150th of the span.
	2. Operation of the covers shall be smooth and easy with controlled operation throughout the entire arc of opening and closing.
	3. Operation of the covers shall not be affected by temperature.
	4. Entire door, including all hardware components, shall be highly corrosion resistant.

	C. Covers: Shall be 1/4” Type Aluminum with diamond pattern.
	D. Frame: Channel frame shall be extruded Aluminum with bend down anchor tabs around the perimeter.
	E. Hinges: Shall be specifically designed for horizontal installation and shall be through bolted to covers with tamperproof Type 316 stainless steel lock bolts and shall be through bolted to the frame with Type 316 stainless steel bolts and locknuts.
	F. Drain Coupling: Provide a 1-1/2” (38mm) drain coupling located in the right front corner of the channel frame (note: can be placed at a different location if specified).  It shall drain to daylight.
	G. Lifting mechanisms: Manufacturer shall provide the required number and size of compression spring operators enclosed in telescopic tubes to provide, smooth, easy, and controlled cover operation throughout the entire arc of opening and to act as a c...
	H. A removable exterior turn/lift handle with a spring loaded ball detent shall be provided to open the cover and the latch release shall be protected by a flush, gasketed, removable screw plug.  Five (5) handles shall be provided to the Owner.
	I. Hardware:
	1. Hinges: Heavy forged Type 316 stainless steel hinges, each having a minimum 1/4” diameter Type 316 stainless steel pin, shall be provided and shall pivot so the covers do not protrude into the channel frame.
	2. Covers shall be equipped with a hold open arm which automatically locks each cover in the open position.
	3. Covers shall be fitted with the required number and size of compression spring operators. Springs and spring tubes shall be Type 316 stainless steel.
	4. A Type 316 stainless steel snap lock with fixed handle shall be mounted on the underside of one cover.
	5. Hardware: Shall be Type 316 stainless steel throughout.


	2.3 FALL PROTECTION GRATING
	A. Furnish and install on access doors, where indicated on plans, fall protection grating system.  Door manufacturer shall install the grating system when the door is fabricated or if field installation is necessary, grating system shall be installed ...
	B. Grating:  Panels shall be Aluminum and designed to meet OSHA 29 CFR 1910.23 requirements for fall protection.
	C. Hold open feature:  An Aluminum hold open device shall be provided to lock the cover in the fully open 90 degree position.
	D. Hardware:  All hardware shall be Type 316 stainless steel.
	E. Performance characteristics:
	1. Grating panels shall be high visibility safety yellow in color.
	2. Grating panels shall lock automatically in the full open position.
	3. Grating system shall have a twenty-five year warranty.
	4. Grating panels shall have a provision for locking to prevent unauthorized opening.



	PART 3 - EXECUTION
	3.1 INSPECTION
	A. Verify that the vault access door installation will not disrupt other trades. Verify that the substrate is dry, clean, and free of foreign matter. Report and correct defects prior to any installation.

	3.2 INSTALLATION
	A. Submit product design drawings for review and approval to the Owner’s Representative before fabrication.
	B. The installer shall check as-built conditions and verify the manufacturer’s vault access door details for accuracy to fit the application prior to fabrication. The installer shall comply with the vault access door manufacturer’s installation instru...
	C. The installer shall furnish mechanical fasteners consistent with the vault access door manufacturer’s instructions.



	08 71 00 - Door Hardware
	PART 1 - GENERAL
	1.1 SECTION INCLUDES
	A. Hardware for aluminum doors.
	B. Thresholds.
	C. Weather stripping, seals, and door gaskets.
	D. Keying

	1.2 RELATED SECTIONS
	A. Section 08 11 16 – Aluminum Doors and Frames: Hardware for same.

	1.3 REFERENCES
	A. BHMA (Builders Hardware Manufacturers Association) – A156 series.
	B. DHI (Door and Hardware Institute) – A115 series.
	C. NFPA 80 – Fire Doors and Windows.
	D. NFPA 101 – Life Safety Code.
	E. NFPA – 252 – Fire Tests of Door Assemblies.
	F. UL 10B – Safety Fire Tests of Door Assemblies.
	G. UL 305 – Safety Panic Hardware.

	1.4 SUBMITTALS FOR REVIEW
	A. Section 01 33 00 – Submittal Procedures: Procedures for submittals.
	B. Shop Drawings
	1. Indicate locations and mounting heights of each type of hardware, schedules, catalog cuts, electrical characteristics and connection requirements.
	2. Submit manufacturer’s parts lists, templates, and cut sheets.

	C. Samples
	1. Submit 1 sample of hinge, latchset, lockset, closer, illustrating style, color, and finish.
	2. Samples may be incorporated into the work.


	1.5 SUBMITTALS FOR INFORMATION
	A. Section 01 33 00 – Submittal Procedures: Procedures for submittals.
	B. Manufacturer’s Installation Instructions:  Indicate special procedures, perimeter conditions requiring special attention.

	1.6 SUBMITTALS AT PROJECT CLOSEOUT
	A. Section 01 70 00 – Execution and Closeout Requirements: Warranties, Procedures for submittals.
	B. Project Record Documents: Record actual locations of installed cylinders and their master key code.
	C. Maintenance Data: Include data on operating hardware, lubrication requirements, and inspection procedures related to preventative maintenance.
	D. Keys: Deliver with identifying tags to Owner by security shipment direct from hardware supplier.
	E. Warranty: Submit manufacturer warranty and ensure forms have been completed in Owner’s name and registered with manufacturer.

	1.7 QUALITY ASSURANCE
	A. Perform Work in accordance with the manufacturer’s instructions and recommendations.
	B. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in this section with minimum three years’ experience.
	C. Hardware Supplier Qualifications:  Company specializing in supplying commercial door hardware with five years documented experience.

	1.8 DELIVERY, STORAGE, AND PROTECTION
	A. Section 01 60 00 – Product Requirements: Transport, handle, store, and protect products.
	B. Package hardware items individually; label and identify each package with door opening code to match hardware schedule.

	1.9 PROJECT CONDITIONS
	A. Coordinate the work with other directly affected sections involving manufacture or fabrication of internal reinforcement for door hardware and recessed items.
	B. Sequence installation to ensure utility connections are achieved in an orderly and expeditious manner.
	C. Coordinate Owner’s keying requirements during the course of the Work.

	1.10 WARRANTY
	A. Section 01 70 00 – Execution and Closeout Requirements.
	B. Provide five years manufacturer warranty for door closers and lock sets.

	1.11 MAINTENANCE PRODUCTS
	A. Section 01 70 00 – Execution and Closeout Requirements.
	B. Provide special wrenches and tools applicable to each different or special hardware component.
	C. Provide maintenance tools and accessories supplied by hardware component manufacturer.

	1.12 EXTRA MATERIALS
	A. Section 01 70 00 – Execution and Closeout Requirements.
	B. Provide two extra key lock cylinders for each master keyed group.


	PART 2 - PRODUCTS
	2.1 ACCEPTABLE MANUFACTURERS
	A. Hinges:  Pemko
	B. Latch Sets: Schlage with interchangeable cores.
	C. Devices: Dorma.
	D. Push/Pulls: Elmes
	E. Closers: Dorma.
	F. Stops: Hager
	G. Sweeps and Weatherstrip: Pemko
	H. Threshold: Pemko
	I. Substitutions: Under provisions of Section 01 60 00.

	2.2 KEYING
	A. Door Locks: Coordinate keying system with CUC representative.  Grand master keyed system shall be provided.  Construction keying shall be incorporated for interim use during construction.
	B. Supply keys in the quantities as requested by CUC representative.

	2.3 FINISHES
	A. Finishes: Identified in schedule at end of section.


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Verify that doors and frames are ready to receive work and dimensions are as indicated on shop drawings.

	3.2 INSTALLATION
	A. Install hardware in accordance with manufacturer’s instructions.
	B. Use templates provided by hardware item manufacturer.

	3.3 FIELD QUALITY CONTROL
	A. Section 01 40 00 – Quality Requirements: Field inspection, testing, and adjusting.

	3.4 ADJUSTING
	A. Section 01 70 00 – Execution and Closeout Requirements: Adjusting installed work.
	B. Adjust hardware for smooth operation.

	3.5 PROTECTION OF FINISHED WORK
	A. Section 01 70 00 – Execution and Closeout Requirements: Protecting installed work.
	B. Do not permit adjacent work to damage hardware or finish.
	C. Remove hardware for painting and finishing of adjacent surfaces.



	08 90 00 - Louvers and Vents
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Fixed aluminum wall louvers.
	2. Bird screens.

	B. Related Documents: The Contract Documents, as defined in Section 01 10 00 - Summary of Work, apply to the work of this Section. Additional requirements and information necessary to complete the work of this Section may be found in other Documents.
	C. Related Sections:
	1. Section 03 30 00 - Cast-In-Place Concrete: Substrate for attachment of units.
	2. Section 04 20 00 - Unit Masonry: Substrate for attachment of units.
	3. Section 07 92 00 - Joint Sealers: Perimeter sealant at louver and vent frames.


	1.2 DESCRIPTION OF WORK
	A. The extent of the louvers and vents work is indicated on the Drawings and as specified herein, and includes providing and installing louvers and vents with bird screens, anchor devices, flashings and sealants necessary for complete and weather-tigh...
	B. The work of this Section does not include providing and installing louvers for doors specified in Section 08 11 16.

	1.3 REFERENCES
	A. The publications listed below form a part of this Specification to the extent referenced. Publications are referred to in the text by basic designation only.
	B. American Society of Civil Engineers (ASCE):
	1. ASCE / SEI 7, Minimum Design Loads for Buildings and Other Structures.

	C. American Society for Testing and Materials (ASTM):
	1. ASTM B 221, Aluminum-Alloy Extruded Bars, Rods, Wire, Shapes, and Tubes.
	2. ASTM E 330, Test Method for Structural Performance of Exterior Windows, Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference.
	3. ASTM E 1996, Specification for Performance of Exterior Windows, Curtain Walls, Doors, and Impact Protective Systems Impacted by Windborne Debris in Hurricanes.

	D. International Code Council:
	1. International Building Code (IBC), 2018.


	1.4 SUBMITTALS
	A. Section 013300 - Submittal Procedures: Procedures for submittals.
	1. Product Data: Provide data describing the design characteristics, maximum recommended air velocity, design free area, materials and finishes.
	2. Shop Drawings: Indicate louver layout plan and elevations, openings and clearance dimensions, tolerances; head, jamb and sill details; blade configuration, screens, blankout areas, and frames.
	3. Samples: When requested, submit 6" X 6" square of each required finish. Prepare samples on metal of the same gage and alloy as that to be used in the work. Where color variations are to be expected, submit two (2) or more samples showing the limits...
	4. Assurance / Control Submittals:
	a. Manufacturer's certificate that the Products meet or exceed the specified requirements.
	b. Calculations indicating that the products and anchorages satisfy the performance requirements.
	c. Documentation of experience indicating compliance with the specified qualifications requirements.



	1.5 COORDINATION
	A. Verify size, locations and placement of louver units prior to fabrication, wherever possible.
	B. Coordinate with the mechanical subcontractor for size and location of required louvers and vents.
	C. Where size or location of louvers or vents differ with the Drawings, notify the Owner’s representative.

	1.6 QUALITY ASSURANCE
	A. Qualifications:
	1. Manufacturer: Company specializing in manufacturing the products specified with a minimum of five (5) years documented experience.

	B. Performance Requirements: Provide the capacity to withstand the following loading requirements as defined in IBC 2018 Chapter 16:
	1. Wind Loads for exterior units: According to IBC 2018, Section 1609 and ASCE 7-05:
	a. Basic Wind Speed: 170 mph; qs of 74.0
	b. Exposure Category: C
	c. Occupancy Category: Per IBC 2009, Table 1604.5
	d. Importance Factor: Per ASCE 7-05
	e. Terrain Factor: Calculated per ASCE 7-05

	2. Seismic Loads: According to IBC 2018, Section 1613 and ASCE 7-05
	a. Seismic Design Category: D
	b. Seismic Importance Factor: Per ASCE 7-05

	3. Height of louver units above ground level are indicated on or can be calculated from the Drawings.


	1.7 DELIVERY, STORAGE AND HANDLING
	A. Section 01 60 00 - Product Requirements: Transport, handle, store and protect the products.
	B. Protect finished aluminum surfaces with a strippable coating. Do not use adhesive papers or sprayed coatings which bond when exposed to sunlight or weather.
	C. Deliver product to the Project Site in the manufacturer’s original, unopened protective packaging.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Subject to compliance with the Project requirements, manufacturers offering products which may be incorporated into the work include the following:
	1. The Airolite Co.
	2. Airline Products, Nystrom Building Products.
	3. Construction Specialties, C/S Louvers.

	B. Section 01 60 00 - Product Requirements: Product Options: Substitutions permitted.

	2.2 MATERIALS
	A. Aluminum: ASTM B 221, extruded shapes.
	B. Bird Screen: 1/4" x 1/4" mesh, aluminum, set in aluminum frame.

	2.3 ACCESSORIES
	A. Fasteners and Anchors: Stainless steel.
	B. Flashings: Of the same material as the louver frame.
	C. Sealants: As specified in Section 07 92 00 - Joint Sealers.

	2.4 FABRICATION
	A. Louver Panel Thickness: 6" deep; face measurements as shown on the Drawings.
	B. Louver Blade Design: Weatherproof, minimum material thickness of 0.081"; integral and lateral rain water stops positioned on the blades.
	C. Louver Frame: Channel shape, mechanically fastened corner joints, minimum material thickness of 0.081".
	D. Head and Sill Flashings: Extruded to the required shapes, single length, in one piece per location.
	E. Screens: Install screen mesh in shaped frames, reinforce corner construction, shop install to the louvers with non-ferrous fasteners.

	2.5 FINISH
	A. Exposed Aluminum Surfaces: Clear anodized or as selected from the manufacturer’s standard finishes.
	B. Maintain same color range within each unit. Do not mix light and dark shades within an assembly.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Section 017000 - Execution Requirements: Verification of existing conditions before starting the work.
	B. Verification of Conditions: Verify that field measurements, surfaces, substrates and conditions are as required, and ready to receive the work.
	C. Report in writing, prevailing conditions that will adversely affect satisfactory execution of the work of this Section. Do not proceed with the work until the unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install louver assemblies in accordance with the manufacturer's published instructions.
	B. Install louvers level, plumb, free of rack and securely attached to the structure.
	C. Install flashings and align louver assemblies to ensure that moisture sheds from the flashings, and to the exterior.
	D. Secure louvers in opening framing with concealed fasteners as required to meet the Performance Requirements.
	E. Install perimeter sealant in accordance with Section 079200 - Joint Sealers.

	3.3 ISOLATION REQUIREMENTS
	A. Dissimilar Metals: Where aluminum surfaces are in contact with, or fastened to dissimilar metals except stainless steel, zinc or zinc coating, the aluminum shall be protected from the dissimilar metal. Where aluminum contacts another metal, paint t...
	B. Cementitious Materials: Paint aluminum where in contact with mortar, concrete, masonry or other cementitious material, with an alkali-resistant coating such as heavy-bodied bituminous paint or epoxy paint.
	C. Wood Contract: Isolate aluminum from cedar, redwood, oak and acid-treated lumber by means of unbroken 6-mil polyethylene construction sheet or a heavy coating of metal-protective paint.
	D. Surfaces in contact with sealants after installation need not be coated with any type of protective material.

	3.4 PROTECTION
	A. Protect the finish from damage during construction by the use of temporary protective coverings approved by the manufacturer.

	3.5 ADJUSTING
	A. Section 017000 - Execution Requirements: Adjusting the installed work.
	B. Remove protective covering at project completion or when directed by the Owner’s representative.
	C. Restore finishes damaged during installation and construction so no evidence of the corrective work remains.
	D. Return items which cannot be refinished in the field to the shop, make the necessary alterations, and refinish the entire unit, or provide a new unit.

	3.6 FIELD QUALITY CONTROL
	A. Section 014000 - Quality Control: Field inspection.
	B. Inspect the installations for correct location, alignment and elevation, plumb, level, true to line, free of rack and secure attachment and anchorage.

	3.7 CLEANING
	A. Section 017000 - Execution Requirements: Cleaning installed work.
	B. Immediately prior to final inspection, remove protective wrappings.
	C. Wipe down all louver blades and frames before final acceptance.



	09 90 00 - Painting and Coating
	PART 1 - GENERAL
	1.1 SECTION INCLUDES
	A. Surface preparation and field application of paints and coatings.

	1.2 REFERENCES
	A. ASTM D16 - Definitions of Terms Relating to Paint, Varnish, Lacquer, and Related Products.
	B. ASTM D2016 - Test Method for Moisture Content of Wood.
	C. NACE (National Association of Corrosion Engineers) - Industrial Maintenance Painting.
	D. NPCA (National Paint and Coatings Association) - Guide to U.S. Government Paint Specifications.
	E. PDCA (Painting and Decorating Contractors of America) - Painting – Architectural Specifications Manual.
	F. SSPC (Steel Structures Painting Council) - Steel Structures Painting Manual.

	1.3 DEFINITIONS
	A. Conform to ASTM D16 for interpretation of terms used in this Section.

	1.4 SUBMITTALS
	A. Product Data:  Provide data on all finishing products.
	B. Samples:  Submit two samples, 6 x 8 inch in size illustrating colors selected.
	C. Manufacturer's Instructions:  Indicate special surface preparation procedures, and substrate conditions requiring special attention.
	D. Colors are to be selected by the Owner.

	1.5 QUALIFICATIONS
	A. Manufacturer:  Company specializing in manufacturing the Products specified in this section with minimum three years documented experience.
	B. Applicator:  Company specializing in performing the work of this section with minimum three years documented experience.

	1.6 REGULATORY REQUIREMENTS
	A. Conform to latest edition UBC for flame and smoke rating requirements for finishes.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials to job site in original, new and unopened packages and containers bearing manufacturer's name and label, and following information.
	1. Name and title of material.
	2. Fed. Spec. number, if applicable.
	3. Manufacturer's stock number and date of manufacture.
	4. Manufacturer's name.
	5. Contents by volume, for major pigment and vehicle constituents.
	6. Thinning instructions.
	7. Application instructions.
	8. Color name and number.

	B. Inspect to verify acceptability.
	C. Store paint materials at maximum of 90 degrees Fahrenheit, in ventilated area, and as required by manufacturer's instructions.
	D. Take precautionary measures to prevent fire hazards and spontaneous combustion.

	1.8 ENVIRONMENTAL REQUIREMENTS
	A. Do not apply exterior coatings during rain or when relative humidity is outside the humidity ranges required by the paint product manufacturer.
	B. Apply solvent-thinned paints only when temperature of surfaces to be painted and surrounding air temperatures are below 95 degrees Fahrenheit (30 degrees Celsius), unless otherwise permitted by paint manufacturer's printed instructions.
	C. Do not apply paint in rain, fog or mist; or when relative humidity exceeds 85%; or to damp or wet surfaces; unless otherwise permitted by paint manufacturer's printed instructions.

	1.9 EXTRA MATERIALS
	A. Provide 5 gallons of each color and surface texture to Owner.
	B. Label each container with color, type, texture, room locations, in addition to the manufacturer's label.


	PART 2 - PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:
	1. Benjamin-Moore.
	2. Fuller O'Brien.
	3. PPG.


	2.2 MATERIALS
	A. Mildew resistant coatings:  Ready mixed, except field catalyzed coatings. Process pigments to a soft paste consistency, capable of being readily and uniformly dispersed to a homogeneous coating; good flow and brushing properties; capable of drying ...
	B. Accessory Materials:  Linseed oil, shellac, turpentine, paint thinners and other materials not specifically indicated but required to achieve the finishes specified, of commercial quality.
	C. Patching Materials:  Latex filler.


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Verify that surfaces are ready to receive work as instructed by the product manufacturer.
	B. Examine surfaces scheduled to be finished prior to commencement of work.  Report any condition that may potentially affect proper application.
	C. Test shop applied primer for compatibility with subsequent cover materials.
	D. Measure moisture content of surfaces using an electronic moisture meter.  Do not apply finishes unless moisture content of surfaces are below the following maximums:
	1. Plaster and Gypsum Wallboard:  12 percent.
	2. Masonry, Concrete, and Concrete Unit Masonry:  12 percent.
	3. Interior Wood:  15 percent, measured in accordance with ASTM D2016.
	4. Exterior Wood:  15 percent, measured in accordance with ASTM D2016.
	5. Concrete Floors:  8 percent.


	3.2 PREPARATION
	A. Remove or mask electrical plates, hardware, light fixture trim, escutcheons, and fittings prior to preparing surfaces or finishing.
	B. Correct defects and clean surfaces which affect work of this section.
	C. Aluminum Surfaces Scheduled for Paint Finish:  Remove surface contamination by steam or high pressure water. Remove oxidation with acid etch and solvent washing.  Apply etching primer immediately following cleaning.
	D. Gypsum Board Surfaces:  Fill minor defects with filler compound.  Spot prime defects after repair.
	E. Galvanized Surfaces:  Remove surface contamination and oils and wash with solvent.  Apply coat of etching primer.
	F. Concrete and Unit Masonry Surfaces Scheduled to Receive Paint Finish:  Remove dirt, loose mortar, scale, salt or alkali powder, and other foreign matter.  Remove oil and grease with a solution of tri-sodium phosphate; rinse well and allow to dry.  ...
	G. Plaster Surfaces:  Fill hairline cracks, small holes, and imperfections with latex patching plaster.  Make smooth and flush with adjacent surfaces.  Wash and neutralize high alkali surfaces.
	H. Uncoated Steel and Iron Surfaces:  Remove grease, mill scale, weld splatter, dirt, and rust. Where heavy coatings of scale are evident, remove by hand, power tool, wire brushing or sandblasting; clean by washing with solvent.  Apply a treatment of ...
	I. Shop Primed Steel Surfaces:  Sand and scrape to remove loose primer and rust.  Feather edges to make touch-up patches inconspicuous.  Clean surfaces with solvent.  Prime bare steel surfaces.
	J. Interior Wood Items Scheduled to Receive Paint Finish:  Wipe off dust and grit prior to priming.  Seal knots, pitch streaks, and sappy sections with sealer.  Fill nail holes and cracks after primer has dried; sand between coats.

	3.3 APPLICATION
	A. Apply products in accordance with manufacturer's instructions.
	B. Do not apply finishes to surfaces that are not dry.
	C. Apply each coat to uniform finish.
	D. Apply each coat of paint slightly darker than preceding coat unless otherwise approved.
	E. Sand lightly between coats to achieve required finish.
	F. Vacuum clean surfaces free of loose particles.  Use tack cloth just prior to applying next coat.
	G. Allow applied coat to dry before next coat is applied.

	3.4 CLEANING
	A. Collect waste material which may constitute a fire hazard, place in closed metal containers and remove daily from site.

	3.5 SCHEDULE
	A. Number of Coats:  The number of coats of finishes specified hereinafter is the minimum which shall be used for the various surfaces.  However, apply materials with an absolutely uniform film thickness with opaque finishes providing such complete hi...
	B. In general, the type of paint specified herein is referred to by general terms, without references to any particular manufacturer.  The paint to be used shall be the best grade of the paint manufacturer conforming to the terminology used herein and...
	C. Exterior Galvanized Metal Surfaces:
	1. No paint for all galvanized surface.

	D. Exterior Iron and Steel:
	1. One Coat:  Red oxide metal primer, TT-P-86.
	2. Two Coats:  Exterior alkyd enamel, TT-P-489.

	E. Exterior & Interior Concrete and Cement Plaster Surfaces:
	1. Two coats exterior acrylic emulsion, TT-P-19x.

	F. Exterior & Interior Concrete Masonry Unit Surfaces:
	1. One Coat:  Cement emulsion fill coat consisting of:
	a. White Portland cement  - 16.5 pounds
	b. Two coats, Exterior Acrylic Emulsion, TT-P-19c.


	G. Exterior Wood:
	1. One Coat:  Zinc-free oil or alkyd base exterior wood primer.
	2. Two Coats:  Exterior lead-free enamel, TT-P-105.




	22 05 13 Common Motor Requirments for Plumbing Equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and installed at equipment manufacturer's factory or shipped...

	1.3 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:
	1. Motor controllers.
	2. Torque, speed, and horsepower requirements of the load.
	3. Ratings and characteristics of supply circuit and required control sequence.
	4. Ambient and environmental conditions of installation location.



	PART 2 -  PRODUCTS
	2.1 GENERAL MOTOR REQUIREMENTS
	A. Comply with requirements in this Section except when stricter requirements are specified in plumbing equipment schedules or Sections.
	B. Comply with NEMA MG 1 unless otherwise indicated.
	C. Comply with IEEE 841 for severe-duty motors.

	2.2 MOTOR CHARACTERISTICS
	A. Duty:  Continuous duty at ambient temperature of 40 deg C and at altitude of 25 feet above sea level.
	B. Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considerin...

	2.3 POLYPHASE MOTORS
	A. Description:  NEMA MG 1, Design B, medium induction motor.
	B. Efficiency:  Energy efficient, as defined in NEMA MG 1.
	C. Service Factor:  1.15.
	D. Multispeed Motors:  Variable torque.
	1. For motors with 2:1 speed ratio, consequent pole, single winding.
	2. For motors with other than 2:1 speed ratio, separate winding for each speed.

	E. Multispeed Motors:  Separate winding for each speed.
	F. Rotor:  Random-wound, squirrel cage.
	G. Bearings:  Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	H. Temperature Rise:  Match insulation rating.
	I. Insulation:  Class F.
	J. Code Letter Designation:
	1. Motors 15 HP and Larger:  NEMA starting Code F or Code G.
	2. Motors Smaller than 15 HP:  Manufacturer's standard starting characteristic.

	K. Enclosure Material:  Cast iron for motor frame sizes 324T and larger; rolled steel for motor frame sizes smaller than 324T.

	2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS
	A. Motors Used with Reduced-Voltage and Multispeed Controllers:  Match wiring connection requirements for controller with required motor leads.  Provide terminals in motor terminal box, suited to control method.
	B. Motors Used with Variable Frequency Controllers:  Ratings, characteristics, and features coordinated with and approved by controller manufacturer.
	1. Windings:  Copper magnet wire with moisture-resistant insulation varnish, designed and tested to resist transient spikes, high frequencies, and short time rise pulses produced by pulse-width modulated inverters.
	2. Energy- and Premium-Efficient Motors:  Class B temperature rise; Class F insulation.
	3. Inverter-Duty Motors:  Class F temperature rise; Class H insulation.
	4. Thermal Protection:  Comply with NEMA MG 1 requirements for thermally protected motors.

	C. Severe-Duty Motors:  Comply with IEEE 841, with 1.15 minimum service factor.

	2.5 SINGLE-PHASE MOTORS
	A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:
	1. Permanent-split capacitor.
	2. Split phase.
	3. Capacitor start, inductor run.
	4. Capacitor start, capacitor run.

	B. Multispeed Motors:  Variable-torque, permanent-split-capacitor type.
	C. Bearings:  Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	D. Motors 1/20 HP and Smaller:  Shaded-pole type.
	E. Thermal Protection:  Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation.  Thermal-protection device shall automatically reset wh...


	PART 3 -  EXECUTION (Not Applicable)
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	22 45 00 Emergency Eyewash
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Eye/face wash equipment.
	2. Hose bibb
	3. Shutoff Valve
	4. Cold Water Piping


	1.3 DEFINITIONS
	A. Plumbed Emergency Plumbing Fixture: Fixture with fixed, potable-water supply.
	B. Tepid: Moderately warm.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated. Include flow rates and capacities, furnished specialties, and accessories.
	B. Shop Drawings:
	1. Include plans, elevations, sections, and mounting details.
	2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.


	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For emergency plumbing fixtures to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. ISEA Standard: Comply with ISEA Z358.1.
	B. NSF Standard: Comply with NSF 61 and NSF 372, for fixture materials that will be in contact with potable water.

	2.2 EYE/FACE WASH EQUIPMENT
	A. Standard, Freestanding, Plumbed Eye/Face Wash Units,:
	1. Capacity: Not less than 3.0 gpm for at least 15 minutes.
	2. Supply Piping: NPS 1/2 chrome-plated brass or stainless steel with flow regulator and stay-open control valve.
	3. Control-Valve Actuator:  Paddle.
	4. Spray-Head Assembly: Two or four receptor-mounted spray heads.
	5. Receptor:  Stainless-steel bowl.
	6. Bowl Cover:  Stainless-steel bowl cover that automatically raises when unit is activated.
	7. Drain Piping:
	a. Size: NPS 1-1/4 minimum.
	b. Finish: Chrome-plated brass.
	c. Fittings: Receptor drain complying with ASME A112.18.2/CSA B125.2.

	8. Mounting: Pedestal.


	2.3 SHUTOFF VALVE
	A. Brass Ball Valves, Two-Piece with Full Port and Stainless-Steel Trim, Threaded or Soldered Ends:
	1. Compliance:  ASME B16.18
	2. Standard: MSS SP-110 or MSS SP-145.
	3. CWP Rating: 600 psig (4140 kPa).
	4. Body Design: Two piece.
	5. Body Material: Forged brass.
	6. Ends: Threaded and soldered.
	7. Seats: PTFE.
	8. Stem: Stainless steel.
	9. Ball: Stainless steel, vented.
	10. Port: Full.
	11. NSF Compliance: NSF 61 and NSF 372 for valve materials for potable-water service.


	2.4 HOSE BIBB
	A. Hose Bibbs:
	1. Standard: ASME A112.18.1 for sediment faucets.
	2. Body Material: Bronze.
	3. Seat: Bronze, replaceable.
	4. Supply Connections: NPS 1/2 or NPS 3/4 (DN 15 or DN 20) threaded or solder-joint inlet.
	5. Outlet Connection: Garden-hose thread complying with ASME B1.20.7.
	6. Pressure Rating: 125 psig (860 kPa).
	7. Vacuum Breaker: Integral or field-installation, nonremovable, drainable, hose-connection vacuum breaker complying with ASSE 1011.
	8. Finish for Equipment Rooms: Rough bronze, or chrome or nickel plated.
	9. Finish for Service Areas:  Rough bronze.
	10. Operation for Service Areas:  Operating key.
	11. Include operating key with each operating-key hose bibb.


	2.5 PIPING
	A. Potable-water piping and components shall comply with NSF 14, NSF 61, and NSF 372. Include marking "NSF-pw" on piping.
	B. Underground pipes shall be Type "K" seamless rigid copper tubing conforming to ASTM B88 with wrought copper solder type fittings conforming to ANSI B16.22 or ANSI B16.18.  Joints shall be brazed with AWS A5.8M/A5.8, BCuP Series, copper-phosphorus a...
	C. Above ground piping shall be Type "L" seamless rigid copper tubing conforming to ASTM B88 with wrought copper or cast copper alloy solder type fittings conforming to ANSI B16.22 or ANSI B16.18.  Solder shall be ASTM B 32, lead-free alloys.
	D. Solder and brazing flux shall meet ASTM B813 Standard, "Specifications for Liquid and Paste Fluxes for Soldering Applications of Copper and Copper Alloy Tube."


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for water piping systems to verify actual locations of piping connections before plumbed emergency plumbing fixture installation.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION OF EMERGENCY PLUMBING FIXTURE INSTALLATION
	A. Assemble emergency plumbing fixture piping, fittings, control valves, and other components.
	B. Install fixtures level and plumb.
	C. Fasten fixtures to substrate.
	D. Install shutoff valves in water-supply piping to fixtures, to facilitate maintenance of the equipment. Use ball or if specific type valve is not indicated. Install valves chained or locked in open position if permitted. Install valves in locations ...
	E. Install dielectric fitting in supply piping to emergency equipment if piping and equipment connections are made of different metals.

	3.3 CONNECTIONS
	A. Connect cold-water-supply piping to plumbed emergency plumbing fixtures not having water-tempering equipment.
	B. Where installing piping adjacent to emergency plumbing fixtures, allow space for service and maintenance of fixtures.
	C. Install underground copper tube in PE encasement according to ASTM A 674 or AWWA C105/A21.5.

	3.4 IDENTIFICATION
	A. Install equipment nameplates or equipment markers on emergency plumbing fixtures and equipment and equipment signs on water-tempering equipment.

	3.5 FIELD QUALITY CONTROL
	A. Mechanical-Component Testing: After plumbing connections have been made, test for compliance with requirements. Verify ability to achieve indicated capacities.
	B. Tests and Inspections:
	1. Perform each visual and mechanical inspection.
	2. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.
	3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	4. Test each pressure vacuum breaker according to authorities having jurisdiction and the device's reference standard.

	C. Emergency plumbing fixtures will be considered defective if they do not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.6 ADJUSTING
	A. Adjust or replace fixture flow regulators for proper flow.
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	26 05 19 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
	PART 1 -  GENERAL
	1.1   RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2   SUMMARY
	A.   Section Includes:
	1. Building wires and cables rated 600 V and less.
	2. Connectors, splices, and terminations rated 600 V and less.


	1.3   ACTION SUBMITTALS
	A.  Product Data: For each type of product.

	1.4  INFORMATIONAL SUBMITTALS
	A.  Qualification Data: For testing agency.
	B.  Field quality-control reports.

	1.5 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Member company of NETA or an NRTL.
	1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.



	PART 2 -  PRODUCTS
	2.1 CONDUCTORS AND CABLES
	A. Copper Conductors: Comply with NEMA WC 70/ICEA S-95-658.
	B. Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for Type THHN/THWN-2.

	2.2 CONNECTORS AND SPLICES
	A.   Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated.

	2.3 SYSTEM DESCRIPTION
	A.   Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with NFPA 70.


	PART 3 -  EXECUTION
	3.1 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders:  Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	B. Branch Circuits: Copper. Solid for No. 10 No. 12 AWG and smaller; stranded for No. 8 AWG and larger.

	3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Type THHN/THWN-2, single conductors in raceway for all applications.

	3.3 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.
	B. Complete raceway installation between conductor and cable termination points according to Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and cables.
	C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.
	E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow surface contours where possible.
	F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."

	3.4 CONNECTIONS
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values. If manufacturer's torque values are not indicated, use those specified in UL 486A-486B.
	B. Make splices, terminations, and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than unspliced conductors.
	C. Wiring at Outlets: Install conductor at each outlet, with at least 35T12 inches45T35T45T of slack.

	3.5 IDENTIFICATION
	A. Identify and color-code conductors and cables according to Section 260553 "Identification for Electrical Systems."
	B. Identify each spare conductor at each end with identity number and location of other end of conductor, and identify as spare conductor.

	3.6 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies

	3.7 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	C. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. After installing conductors and cables and before electrical circuitry has been energized, test service entrance and feeder conductors and conductors feeding critical equipment and services for compliance with requirements.
	2. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification. Certify compliance with test parameters.

	D. Test and Inspection Reports: Prepare a written report to record the following:
	1. Procedures used.
	2. Results that comply with requirements.
	3. Results that do not comply with requirements and corrective action taken to achieve compliance with requirements.

	E. Cables will be considered defective if they do not pass tests and inspections.



	26 05 26 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes grounding and bonding systems and equipment.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.

	1.4 INFORMATIONAL SUBMITTALS
	A. As-Built Data: Plans showing dimensioned as-built locations of grounding features specified in "Field Quality Control" Article, including the following:
	1. Ground rods.
	2. Grounding arrangements and connections for separately derived systems.

	B. Qualification Data: For testing agency and testing agency's field supervisor.
	C. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For grounding to include in emergency, operation, and maintenance manuals.
	1. In addition to items specified in Section 01 70 00 "Execution and Closeout Requirements," include the following:
	a. Instructions for periodic testing and inspection of grounding features at grounding connections for separately derived systems based on NETA MTS and NFPA 70B.
	1) Tests shall determine if ground-resistance or impedance values remain within specified maximums, and instructions shall recommend corrective action if values do not.
	2) Include recommended testing intervals.




	1.6 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with UL 467 for grounding and bonding materials and equipment.


	PART 2 -  PRODUCTS
	2.1 SYSTEM DESCRIPTION
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with UL 467 for grounding and bonding materials and equipment.

	2.2 CONDUCTORS
	A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Bare Copper Conductors:
	1. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.
	2. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8 inches wide and 1/16 inch thick.


	2.3 CONNECTORS
	A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in which used and for specific types, sizes, and combinations of conductors and other items connected.
	B. Bolted Connectors for Conductors and Pipes: Copper or copper alloy.
	C. Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.
	D. Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless compression exothermic-type wire terminals, and long-barrel, two-bolt connection to ground bus bar.

	2.4 GROUNDING ELECTRODES
	A. Ground Rods:  Copper-clad steel; 34T3/4 inch by 10 feet44T34T44T.


	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for No. 6 AWG and larger unless otherwise indicated.
	B. Conductor Terminations and Connections:
	1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
	2. Underground Connections: Welded connectors except at test wells and as otherwise indicated.
	3. Connections to Ground Rods at Test Wells: Bolted connectors.
	4. Connections to Structural Steel: Welded connectors.


	3.2 GROUNDING AT THE SERVICE
	A. Equipment grounding conductors and grounding electrode conductors shall be connected to the ground bus. Install a main bonding jumper between the neutral and ground buses.

	3.3 GROUNDING SEPARATELY DERIVED SYSTEMS
	A. Generator: Install grounding electrode(s) at the generator location. The electrode shall be connected to the equipment grounding conductor and to the frame of the generator.

	3.4 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with all feeders and branch circuits.
	B. Install insulated equipment grounding conductors with the following items, in addition to those required by NFPA 70:
	1. Feeders and branch circuits.
	2. Lighting circuits.
	3. Receptacle circuits.
	4. Single-phase motor.
	5. Three-phase motor .


	3.5 INSTALLATION
	A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise indicated or required by Code. Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	B. Ground Rods: Drive rods until tops are 2 inches below finished floor or final grade unless otherwise indicated.
	1. Interconnect ground rods with grounding electrode conductor below grade and as otherwise indicated. Make connections without exposing steel or damaging coating if any.

	C. Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance except where routed through short lengths of conduit.
	1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate any adjacent parts.
	2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install bonding so vibration is not transmitted to rigidly mounted equipment.
	3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection is required, use a bolted clamp.

	D. Grounding and Bonding for Piping:
	1. Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit, from building's main service equipment, or grounding bus, to main metal water service entrances to building. Connect grounding conductors to main metal water servi...
	2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water meters. Connect to pipe with a bolted connector.


	3.6 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Tests and Inspections:
	1. After installing grounding system but before permanent electrical circuits have been energized, test for compliance with requirements.
	2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, electrical connections with a calibrated torque wrench according to manufacturer's written instructions.
	3. Test completed grounding system at each location where a maximum ground-resistance level is specified, at service disconnect enclosure grounding terminal, and at individual ground rods. Make tests at ground rods before any conductors are connected.
	a. Measure ground resistance no fewer than two full days after last trace of precipitation and without soil being moistened by any means other than natural drainage or seepage and without chemical treatment or other artificial means of reducing natura...
	b. Perform tests by fall-of-potential method according to IEEE 81.

	4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod assembly, and other grounding electrodes. Identify each by letter in alphabetical order, and key to the record of tests and observations. Include the number of rods dri...

	C. Grounding system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. Report measured ground resistances that exceed the following values:
	1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less:  10 ohms.

	F. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify the Contraction Manager promptly and include recommendations to reduce ground resistance.



	26 05 29 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Hangers and supports for electrical equipment and systems.
	2. Construction requirements for concrete bases.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for the following:
	a. Hangers.
	b. Steel slotted support systems.
	c. Nonmetallic support systems.
	d. Trapeze hangers.
	e. Clamps.
	f. Turnbuckles.
	g. Sockets.
	h. Eye nuts.
	i. Saddles.
	j. Brackets.

	2. Include rated capacities and furnished specialties and accessories.

	B. Shop Drawings: For fabrication and installation details for electrical hangers and support systems.
	1. Trapeze hangers. Include product data for components.
	2. Steel slotted-channel systems.
	3. Nonmetallic slotted-channel systems.
	4. Equipment supports.
	5. Vibration Isolation Base Details: Detail fabrication, including anchorages and attachments to structure and to supported equipment. Include adjustable motor bases, rails, and frames for equipment mounting.

	C. Delegated-Design Submittal: For hangers and supports for electrical systems.
	1. Include design calculations and details of trapeze hangers.
	2. Include design calculations for seismic restraints.


	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Suspended ceiling components.
	2. Structural members to which hangers and supports will be attached.



	PART 2 -  PRODUCTS
	2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems: Comply with MFMA-4 factory-fabricated components for field assembly.
	1. Material:  Stainless Steel, Type 316.
	2. Channel Width:  1-5/8 inches 1-1/4 inches 13/16 inches Insert size.
	3. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating applied according to MFMA-4.
	4. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-4.
	5. Protect finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	6. Channel Dimensions: Selected for applicable load criteria.

	B. Aluminum Slotted Support Systems: Comply with MFMA-4 factory-fabricated components for field assembly.
	1. Channel Width:  1-5/8 inches 1-1/4 inches 13/16 inches Insert size.
	2. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating applied according to MFMA-4.
	3. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-4.
	4. Protect finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	5. Channel Dimensions: Selected for applicable load criteria.

	C. Conduit and Cable Support Devices:  Steel, Steel and malleable-iron, Stainless-steel Glass-fiber-resin hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	D. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded body and insulating wedging plug or plugs for nonarmored electrical conductors or cables in riser conduits. Plugs shall have number, size, and shape of c...
	E. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M steel plates, shapes, and bars; black and galvanized.
	F. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their supports to building surfaces include the following:
	1. Verify suitability of fasteners in "Powder-Actuated Fasteners" Subparagraph below for use in lightweight concrete or concrete slabs less than 4 inches (100 mm) thick.
	2. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened Portland cement concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.
	3. Mechanical-Expansion Anchors: Insert-wedge-type, stainless steel, for use in hardened Portland cement concrete, with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.
	4. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar to MSS Type 18 units and comply with MFMA-4 or MSS SP-58.
	5. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable for attached structural element.
	6. Through Bolts: Structural type, hex head, and high strength. Comply with ASTM A 325.
	7. Toggle Bolts:  Stainless-steel springhead type.
	8. Hanger Rods: Threaded steel.


	2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
	A. Description: Welded or bolted structural-steel shapes, shop or field fabricated to fit dimensions of supported equipment.
	B. Materials: Comply with requirements in Section 055000 "Metal Fabrications" for steel shapes and plates.


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and systems unless requirements in this Section are stricter.
	B. Comply with requirements for raceways and boxes specified in Section 260533 "Raceways and Boxes for Electrical Systems."
	C. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for RMCs as required by NFPA 70. Minimum rod size shall be 35T1/4 inch45T35T45T in diameter.
	D. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted or other support system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.
	1. Secure raceways and cables to these supports with two-bolt conduit clamps.

	E. Spring-steel clamps designed for supporting single conduits without bolts may be used for 35T1-1/2-inch45T35T45T and smaller raceways serving branch circuits and communication systems above suspended ceilings and for fastening raceways to trapeze s...

	3.2 SUPPORT INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this article.
	B. Raceway Support Methods: In addition to methods described in NECA 1, EMTs and RMCs may be supported by openings through structure members, according to NFPA 70.
	C. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits. Minimum static design load used for strength determination shall ...
	D. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:
	1. To Wood: Fasten with lag screws or through bolts.
	2. To New Concrete: Bolt to concrete inserts.
	3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid masonry units.
	4. To Existing Concrete: Expansion anchor fasteners.
	5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock washers and nuts may be used in existing standard-weight concrete 35T4 inches45T35T45T thick or greater. Do not use for anchorage to lightweight-aggregate concre...
	6. To Steel:  Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers and nuts Beam clamps (MSS SP-58, Type 19, 21, 23, 25, or 27), complying with MSS SP-69 Spring-tension clamps.
	7. To Light Steel: Sheet metal screws.
	8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets, panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers, and other devices on slotted-channel racks attached to substrate by mean...

	E. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for reinforcing bars.

	3.3 INSTALLATION OF FABRICATED METAL SUPPORTS
	A. Comply with installation requirements in Section 055000 "Metal Fabrications" for site-fabricated metal supports.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	C. Field Welding: Comply with AWS D1.1/D1.1M.

	3.4 CONCRETE BASES
	A. Construct concrete bases of dimensions indicated but not less than 35T4 inches45T35T45T larger in both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from edge of the base.
	B. Use 3000-psi, 28-day compressive-strength concrete. Concrete materials, reinforcement, and placement requirements are specified in Section 033000 "Cast-in-Place Concrete." Section 033053 "Miscellaneous Cast-in-Place Concrete."
	C. Anchor equipment to concrete base as follows:
	1. Place and secure anchorage devices. Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	2. Install anchor bolts to elevations required for proper attachment to supported equipment.
	3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.


	3.5 PAINTING
	A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after erecting hangers and supports. Use same materials as used for shop painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
	1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

	B. Touchup: Comply with requirements in Section 099113 "Exterior Painting" Section 099123 "Interior Painting" and Section 099600 "High-Performance Coatings" for cleaning and touchup painting of field welds, bolted connections, and abraded areas of sho...
	C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.



	26 05 33 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal conduits, tubing, and fittings.
	2. Nonmetal conduits, tubing, and fittings.
	3. Boxes.


	1.3 DEFINITIONS
	A. ARC: Aluminum rigid conduit.

	1.4 ACTION SUBMITTALS
	A. Product Data: For fittings.


	PART 2 -  PRODUCTS
	2.1 METAL CONDUITS, TUBING, AND FITTINGS
	A. Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. ARC: Comply with ANSI C80.5 and UL 6A.
	C. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.
	D. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.
	1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886 and NFPA 70.
	2. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated for environmental conditions where installed, and including flexible external bonding jumper.

	E. Joint Compound for ARC: Approved, as defined in NFPA 70, by authorities having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect threaded conduit joints from corrosion and to enhance their conductivity.

	2.2 NONMETALLIC CONDUITS, TUBING, AND FITTINGS
	A. Listing and Labeling: Nonmetallic conduits, tubing, and fittings shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. RNC:  Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise indicated.
	C. Fittings for RNC: Comply with NEMA TC 3; match to conduit or tubing type and material.
	D. Solvent cements and adhesive as recommended by conduit manufacturer.

	2.3 BOXES
	A. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets installed in wet locations shall be listed for use in wet locations.
	B. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.
	C. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy aluminum, Type FD, with gasketed cover.
	D. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 lb. Outlet boxes designed for attachment of luminaires weighing more than 50 lb shall be listed and marked for the maximum allowable weight.
	E. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.
	F. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast aluminum galvanized, cast iron with gasketed cover.
	G. Boxes for Hazardous (Classified) Locations Comply with UL and NFPA 70.
	H. Device Box Dimensions:  4 inches square by 2-1/8 inches deep.
	I. Gangable boxes are prohibited.


	PART 3 -  EXECUTION
	3.1 RACEWAY APPLICATION
	A. Outdoors: Apply raceway products as specified below unless otherwise indicated:
	1. Exposed Conduit:  ARC.
	2. Underground Conduit: RNC, Type EPC-40-PVC.
	3. Connection to Vibrating Equipment (Including Motor-Driven Equipment):  LFMC.
	4. Boxes and Enclosures, Aboveground: NEMA 250, Type 4X 316 SST.

	B. Indoors: Apply raceway products as specified below unless otherwise indicated:
	1. Connection to Vibrating Equipment (Including Motor-Driven Equipment): LFMC.
	2. Damp or Wet Locations:  ARC.
	3. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4X 316 stainless steel in damp or wet locations.

	C. Minimum Raceway Size:  3/4-inch trade size.
	D. Raceway Fittings: Compatible with raceways and suitable for use and location.
	1. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with NEMA FB 2.20.

	E. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.

	3.2 INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except where requirements on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits. Comply with NFPA 70 limitations for types of raceways allowed in specif...
	B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes. Install horizontal raceway runs above water and steam piping.
	C. Complete raceway installation before starting conductor installation.
	D. Arrange stub-ups so curved portions of bends are not visible above finished slab.
	E. Install no more than the equivalent of three 90-degree bends in any conduit run except for control wiring conduits, for which fewer bends are allowed. Support within 12 inches of changes in direction.
	F. Support conduit within 12 inches of enclosures to which attached.
	G. Raceways Embedded in Slabs:
	1. Run conduit larger than 1-inch trade size, parallel or at right angles to main reinforcement. Where at right angles to reinforcement, place conduit close to slab support. Secure raceways to reinforcement at maximum 10-foot intervals.
	2. Arrange raceways to cross building expansion joints at right angles with expansion fittings.
	3. Arrange raceways to keep a minimum of 2 inches of concrete cover in all directions.
	4. Do not embed threadless fittings in concrete unless specifically approved by Contracting Officer for each specific location.

	H. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply listed compound to threads of raceway and fittings before making up joints. Follow compound manufacturer's written instructions.
	I. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings to protect conductors including conductors smaller than No. 4 AWG.
	J. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal bushings on 1-1/2-inch trade size and larger conduits te...
	K. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install locknuts hand tight plus 1/4 turn more.
	L. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.
	M. Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, use roll cutter or a guide to make cut straight and perpendicular to the length.
	N. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not less than 200-lb tensile strength. Leave at least 12 inches of slack at each end of pull wire. Cap underground raceways designated as spare above grade al...
	O. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with listed sealing compound. For concealed raceways, install each fitting in a flush steel box with a blank cover plate having a finish similar to that of ...
	P. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or boxes are between the seal and the following changes of environments. Seal the interior of all raceways at the following points:
	1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated spaces.
	2. Where an underground service raceway enters a building or structure.
	3. Where otherwise required by NFPA 70.

	Q. Comply with manufacturer's written instructions for solvent welding RNC and fittings.
	R. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches of flexible conduit for recessed and semirecessed luminaires, equipment subject to vibration, noise transmission, or movement; and for transformers and motors.
	1. Use LFMC in damp or wet locations.

	S. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not individually indicated, give priority to ADA requirements. Install boxes with height measured to top of box unless otherwise indicated.
	T. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block, and install box flush with surface of wall. Prepare block surfaces to provide a flat surface for a raintight connection between box and cover plate or supp...
	U. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same vertical channel.
	V. Locate boxes so that cover or plate will not span different building finishes.
	W. Support boxes of three gangs or more from more than one side by spanning two framing members or mounting on brackets specifically designed for the purpose.
	X. Fasten junction and pull boxes to or support from building structure. Do not support boxes by conduits.

	3.3 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies.

	3.4 PROTECTION
	A. Protect coatings and finishes from damage and deterioration.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.




	26 05 43 - UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Concrete-encased conduit, ducts, and duct accessories.


	1.3 DEFINITIONS
	A. Trafficways: Locations where vehicular or pedestrian traffic is a normal course of events.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include duct-bank materials, including separators and miscellaneous components.
	2. Include ducts and conduits and their accessories, including elbows, end bells, bends, fittings, and solvent cement.
	3. Include warning tape.


	1.5 INFORMATIONAL SUBMITTALS
	A. Duct-Bank Coordination Drawings: Show duct profiles and coordination with other utilities and underground structures.
	1. Include plans and sections, drawn to scale, and show bends and locations of expansion fittings.
	2. Drawings shall be signed and sealed by a qualified professional engineer.


	1.6 MAINTENANCE MATERIALS SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

	1.7 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated.

	1.8 FIELD CONDITIONS
	A. Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities occupied by Owner or others unless permitted under the following conditions, and then only after arranging to provide temporary electrical service accord...
	1. Notify Construction Manager no fewer than two days in advance of proposed interruption of electrical service.
	2. Do not proceed with interruption of electrical service without Construction Manager's written permission.



	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR DUCTS AND RACEWAYS
	A. Comply with ANSI C2.

	2.2 CONDUIT
	A. Rigid Steel Conduit: Galvanized. Comply with ANSI C80.1.
	B. RNC: NEMA TC 2, Type EPC-40-PVC, UL 651, with matching fittings by same manufacturer as the conduit, complying with NEMA TC 3 and UL 514B.

	2.3 NONMETALLIC DUCTS AND DUCT ACCESSORIES
	A. Underground Plastic Utilities Duct: NEMA TC 2, UL 651, ASTM F 512, Type EPC-40, with matching fittings complying with NEMA TC 3 by same manufacturer as the duct.
	B. Solvents and Adhesives: As recommended by conduit manufacturer.
	C. Duct Accessories:
	1. Duct Separators: Factory-fabricated rigid PVC interlocking spacers, sized for type and size of ducts with which used, and selected to provide minimum duct spacing indicated while supporting ducts during concreting or backfilling.
	2. Warning Tape: Underground-line warning tape specified in Section 26 05 53 "Identification for Electrical Systems."


	2.4 SOURCE QUALITY CONTROL
	A. Test and inspect precast concrete utility structures according to ASTM C 1037.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Coordinate layout and installation of ducts, with final arrangement of other utilities, site grading, and surface features as determined in the field. Notify Contracting Officer if there is a conflict between areas of excavation and existing struct...
	B. Coordinate elevations of ducts with final locations and profiles of ducts and duct banks, as determined by coordination with other utilities, underground obstructions, and surface features. Revise locations and elevations as required to suit field ...
	C. Clear and grub vegetation to be removed and protect vegetation to remain according to Section 31 10 00 "Site Clearing." Remove and stockpile topsoil for reapplication according to Section 31 10 00 "Site Clearing."

	3.2 UNDERGROUND DUCT APPLICATION
	A. Ducts for Electrical: RNC, NEMA Type EPC-40-PVC, in concrete-encased duct bank unless otherwise indicated.

	3.3 EARTHWORK
	A. Excavation and Backfill: Comply with Section 31 23 16 "Excavation," and Section 31 23 23 “Fill,” but do not use heavy-duty, hydraulic-operated, compaction equipment.
	B. Restore surface features at areas disturbed by excavation and re-establish original grades unless otherwise indicated. Replace removed sod immediately after backfilling is completed.
	C. Restore areas disturbed by trenching, storing of dirt, cable laying, and other work.
	D. Cut and patch existing pavement in the path of underground ducts and utility structures according to the "Cutting and Patching" Article in Section 01 70 00 "Execution and Closeout Requirements."

	3.4 DUCT INSTALLATION
	A. Install ducts according to NEMA TCB 2.
	B. Slope: Pitch ducts slope  down toward  handhole and away from buildings and equipment.
	C. Curves and Bends: Use 5-degree angle couplings for small changes in direction. Use manufactured long sweep bends with a minimum radius of 35T48 inches45T35T45T 35T12.5 feet45T35T45T 35T25 feet45T35T45T, both horizontally and vertically, at other lo...
	D. Joints: Use solvent-cemented joints in ducts and fittings and make watertight according to manufacturer's written instructions. Stagger couplings so those of adjacent ducts do not lie in same plane.
	E. Building Wall Penetrations: Make a transition from underground duct to rigid steel conduit at least 35T10 feet45T35T45T outside the building wall, without reducing duct line slope away from the building, and without forming a trap in the line. Use ...
	F. Sealing: Provide temporary closure at terminations of ducts that have cables pulled. Seal spare ducts at terminations. Use sealing compound and plugs to withstand at least 15-psig hydrostatic pressure.
	G. Pulling Cord: Install 100-lbf- test nylon cord in empty ducts.
	H. Concrete-Encased Ducts: Support ducts on duct separators.
	1. Excavate trench bottom to provide firm and uniform support for duct bank. Prepare trench bottoms as specified in Section 31 23 17 "Trenching" for pipes less than 6 inches in nominal diameter.
	2. Width: Excavate trench 35T3 inches45T35T45T wider than duct bank on each side.
	3. Depth: Install top of duct bank at least 35T24 inches45T35T45T below finished grade in areas not subject to deliberate traffic, and at least 35T30 inches45T35T45T below finished grade in deliberate traffic paths for vehicles unless otherwise indica...
	4. Support ducts on duct separators coordinated with duct size, duct spacing, and outdoor temperature.
	5. Separator Installation: Space separators close enough to prevent sagging and deforming of ducts, with not less than five spacers per 35T20 feet45T35T45T of duct. Secure separators to earth and to ducts to prevent floating during concreting. Stagger...
	6. Minimum Space between Ducts: 35T3 inches45T35T45T between ducts and exterior envelope wall, and 35T3 inches45T35T45T between power and signal ducts.
	7. Elbows: Use manufactured duct elbows for stub-ups at poles and equipment, at building entrances through floor, and at changes of direction in duct run unless otherwise indicated. Extend concrete encasement throughout length of elbow.
	8. Elbows: Use manufactured rigid steel conduit elbows for stub-ups at poles and equipment, at building entrances through floor, and at changes of direction in duct run.
	a. Couple steel conduits to ducts with adapters designed for this purpose, and encase coupling with 3 inches of concrete.
	b. Stub-Ups to Equipment: For equipment mounted on outdoor concrete bases, extend steel conduit horizontally a minimum of 60 inches from edge of base. Install insulated grounding bushings on terminations at equipment.

	9. Reinforcement: Reinforce concrete-encased duct banks where they cross disturbed earth and where indicated. Arrange reinforcing rods and ties without forming conductive or magnetic loops around ducts or duct groups.
	10. Forms: Use walls of trench to form side walls of duct bank where soil is self-supporting and concrete envelope can be poured without soil inclusions; otherwise, use forms.
	11. Concrete Cover: Install a minimum of 35T3 inches45T35T45T of concrete cover at top and bottom, and a minimum of 35T3 inches45T35T45T on each side of duct bank.
	12. Concreting Sequence: Pour each run of envelope between manholes or other terminations in one continuous operation.
	a. Start at one end and finish at the other, allowing for expansion and contraction of ducts as their temperature changes during and after the pour. Use expansion fittings installed according to manufacturer's written recommendations or use other spec...
	b. If more than one pour is necessary, terminate each pour in a vertical plane and install 3/4-inch reinforcing-rod dowels extending a minimum of 18 inches into concrete on both sides of joint near corners of envelope.

	13. Pouring Concrete: Comply with requirements in "Concrete Placement" Article in Section 03 30 00 "Cast-in-Place Concrete." Place concrete carefully during pours to prevent voids under and between conduits and at exterior surface of envelope. Do not ...

	I. Warning Tape: Bury warning tape approximately 12 inches above all concrete-encased ducts and duct banks. Align tape parallel to and within 3 inches of centerline of duct bank. Provide an additional warning tape for each 12-inch increment of duct-ba...

	3.5 GROUNDING
	A. Ground underground ducts and utility structures according to Section 26 05 26 "Grounding and Bonding for Electrical Systems."

	3.6 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections and prepare test reports:
	1. Demonstrate capability and compliance with requirements on completion of installation of underground duct.
	3.7         CLEANING

	B. Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of ducts. Follow with rubber duct swab for final cleaning and to assist in spreading lubricant throughout ducts.



	26 05 53 - IDENTIFICATION FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Identification for raceways.
	2. Identification of power and control cables.
	3. Identification for conductors.
	4. Underground-line warning tape.
	5. Warning labels and signs.
	6. Instruction signs.
	7. Equipment identification labels, including arc-flash warning labels.
	8. Miscellaneous identification products.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for electrical identification products.

	B. Identification Schedule: For each piece of electrical equipment and electrical system components to be an index of nomenclature for electrical equipment and system components used in identification signs and labels. Use same designations indicated ...


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Comply with ASME A13.1 and IEEE C2.
	B. Comply with NFPA 70.
	C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
	D. Comply with ANSI Z535.4 for safety signs and labels.
	E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by label printers, shall comply with UL 969.
	F. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes.

	2.2 COLOR AND LEGEND REQUIREMENTS
	A. Raceways and Cables Carrying Circuits at 600 V or Less:
	1. Black letters on an orange field Insert color scheme.
	2. Legend: Indicate voltage and system or service type.

	B. Warning labels and signs shall include, but are not limited to, the following legends:
	1. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES."
	2. Insert names and wording of warning signs or labels (e.g., arc flash, multiple services and voltages, and others.


	2.3 LABELS
	A. Vinyl Labels for Raceways Carrying Circuits at 600 V or Less: Preprinted, flexible labels laminated with a clear, weather- and chemical-resistant coating and matching wraparound clear adhesive tape for securing label ends.
	B. Snap-Around Labels for Raceways and Cables Carrying Circuits at 600 V or Less: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeves, with diameters sized to suit diameters of raceways they identify, and that stay in place by grippi...
	C. Self-Adhesive Labels:
	1. Preprinted, 3-mil- thick, polyester flexible label with acrylic pressure-sensitive adhesive.
	a. Self-Lamination: Clear; UV-, weather- and chemical-resistant; self-laminating, protective shield over the legend. Labels sized to fit the cable raceway diameter, such that the clear shield overlaps the entire printed legend.

	2. Polyester, thermal, transfer-printed, 3-mil- thick, multicolor, weather- and UV-resistant, pressure-sensitive adhesive labels, configured for display on front cover, door, or other access to equipment unless otherwise indicated.
	a. Nominal Size: 3.5-by-5-inch.

	3. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag manufacturer.
	4. Marker for Tags: Machine-printed, permanent, waterproof, black ink recommended by printer manufacturer.


	2.4 TAPES AND STENCILS:
	A. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification legend machine printed by thermal transfer or equivalent process.
	B. Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; not less than 3 mils thick by 1 to 2 inches wide; compounded for outdoor use.
	C. Tape and Stencil for Raceways Carrying Circuits 600 V or Less: 4-inch- wide black stripes on 10-inch centers placed diagonally over orange background that extends full length of raceway or duct and is 12 inches wide. Stop stripes at legends.
	D. Floor Marking Tape: 2-inch- wide, 5-mil pressure-sensitive vinyl tape, with black and white yellow and black stripes and clear vinyl overlay.
	E. Underground-Line Warning Tape
	1. Tape:
	a. Recommended by manufacturer for the method of installation and suitable to identify and locate underground electrical and communications utility lines.
	b. Printing on tape shall be permanent and shall not be damaged by burial operations.
	c. Tape material and ink shall be chemically inert and not subject to degradation when exposed to acids, alkalis, and other destructive substances commonly found in soils.

	2. Color and Printing:
	a. Comply with ANSI Z535.1, ANSI Z535.2, ANSI Z535.3, ANSI Z535.4, and ANSI Z535.5.

	3. Tag:  Type ID:
	a. Detectable three-layer laminate, consisting of a printed pigmented polyolefin film, a solid aluminum-foil core, and a clear protective film that allows inspection of the continuity of the conductive core; bright colored, continuous-printed on one s...
	b. Width: 3 inches.
	c. Overall Thickness: 5 mils.
	d. Foil Core Thickness: 0.35 mil.
	e. Weight: 28 lb/1000 sq. ft..
	f. Tensile according to ASTM D 882: 70 lbf and 4600 psi.


	F. Stenciled Legend: In nonfading, waterproof, black ink or paint. Minimum letter height shall be 1 inch.

	2.5 TAGS
	A. Metal Tags: Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched for use with self-locking cable tie fastener.
	B. Nonmetallic Preprinted Tags: Polyethylene tags, 0.015 inch 0.023 inch thick, color-coded for phase and voltage level, with factory printed permanent designations; punched for use with self-locking cable tie fastener.

	2.6 SIGNS
	A. Baked-Enamel Signs:
	1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size required for application.
	2. 1/4-inch grommets in corners for mounting.
	3. Nominal Size: 7 by 10 inches.


	2.7 CABLE TIES
	A. UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior sunlight, self-extinguishing, one piece, self-locking, Type 6/6 nylon.
	1. Minimum Width: 3/16 inch.
	2. Tensile Strength at 73 deg F according to ASTM D 638: 12,000 psi.
	3. Temperature Range: Minus 40 to plus 185 deg F.
	4. Color: Black.


	2.8 MISCELLANEOUS IDENTIFICATION PRODUCTS
	A. Paint: Comply with requirements in painting Sections for paint materials and application requirements. Retain paint system applicable for surface material and location (exterior or interior).
	B. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine screws with nuts and flat and lock washers.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Self-Adhesive Identification Products: Before applying electrical identification products, clean substrates of substances that could impair bond, using materials and methods recommended by manufacturer of identification product.

	3.2 INSTALLATION
	A. Verify and coordinate identification names, abbreviations, colors, and other features with requirements in other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's wiring diagrams, and operation and maintenance ...
	B. Install identifying devices before installing acoustical ceilings and similar concealment.
	C. Verify identity of each item before installing identification products.
	D. Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment. Install access doors or panels to provide view of identifying devices.
	E. Apply identification devices to surfaces that require finish after completing finish work.
	F. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners appropriate to the location and substrate.
	G. Attach plastic raceway and cable labels that are not self-adhesive type with clear vinyl tape, with adhesive appropriate to the location and substrate.
	H. Cable Ties: For attaching tags. Use general-purpose type, except as listed below:
	1. Outdoors: UV-stabilized nylon.
	2. In Spaces Handling Environmental Air: Plenum rated.

	I. Painted Identification: Comply with requirements in painting Sections for surface preparation and paint application.
	J. Aluminum Wraparound Marker Labels and Metal Tags: Secure tight to surface of conductor or cable at a location with high visibility and accessibility.
	K. System Identification Color-Coding Bands for Raceways and Cables: Each color-coding band shall completely encircle cable or conduit. Place adjacent bands of two-color markings in contact, side by side. Locate bands at changes in direction, at penet...
	L. During backfilling of trenches, install continuous underground-line warning tape directly above cable or raceway at 6 to 8 inches below finished grade. Use multiple tapes where width of multiple lines installed in a common trench or concrete envelo...

	3.3 IDENTIFICATION SCHEDULE
	A. Accessible Raceways, 600 V or Less, for Service, Feeder, and Branch Circuits, More Than A and 120 V to Ground: Identify with self-adhesive vinyl tape applied in bands. Install labels at 10-foot maximum intervals.
	B. Accessible Raceways and Cables within Buildings: Identify the covers of each junction and pull box of the following systems with self-adhesive vinyl labels containing the wiring system legend and system voltage. System legends shall be as follows:
	1. "POWER."

	C. Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull and junction boxes, manholes, and handholes, use color-coding conductor tape to identify the phase.
	1. Color-Coding for Phase- and Voltage-Level Identification, 600 V or Less: Use colors listed below for ungrounded service feeder and branch-circuit conductors.
	a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG if authorities having jurisdiction permit.
	b. Colors for 240/120-V Circuits:
	1) Phase A: Black.
	2) Phase B: Red.
	3) Phase C: Blue.

	c. On a 3-phase, 4-wire delta system, the high leg shall be orange, as required by NFPA 70.
	d. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum distance of 6 inches from terminal points, in boxes where splices or taps are made and where cabling is accessible (pullboxes, etc.). Apply last two turns of tape ...


	D. Install instructional sign, including the color code for grounded and ungrounded conductors using adhesive-film-type labels.
	E. Locations of Underground Lines: Identify with underground-line warning tape for power.
	F. Workspace Indication: Install floor marking tape to show working clearances in the direction of access to live parts. Workspace shall comply with NFPA 70 and 29 CFR 1926.403 unless otherwise indicated. Do not install at flush-mounted panelboards an...
	G. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Metal-backed, butyrate warning signs.
	1. Comply with 29 CFR 1910.145.
	2. Identify system voltage with black letters on an orange background.
	3. Apply to exterior of door, cover, or other access.
	4. For equipment with multiple power or control sources, apply to door or cover of equipment, including, but not limited to, the following:
	a. Power-transfer switches.
	b. Controls with external control power connections.


	H. Arc Flash Warning Labeling: Self-adhesive thermal transfer vinyl labels.
	1. Comply with NFPA 70E and ANSI Z535.4.

	I. Operating Instruction Signs: Install instruction signs to facilitate proper operation and maintenance of electrical systems and items to which they connect. Install instruction signs with approved legend where instructions are needed for system or ...
	J. Emergency Operating Instruction Signs: Install instruction signs with white legend on a red background with minimum 3/8-inch- high letters for emergency instructions at equipment used for power transfer load shedding Insert emergency operations.
	K. Equipment Identification Labels.
	1. Labeling Instructions:
	a. Indoor Equipment:  Engraved, laminated acrylic or melamine plastic sign.
	b. Outdoor Equipment:  Laminated acrylic or melamine sign.

	2. Equipment To Be Labeled:
	a. Panelboards: Typewritten directory of circuits in the location provided by panelboard manufacturer. Panelboard identification shall be in the form of an engraved, laminated acrylic or melamine label.
	b. Enclosures and electrical cabinets.
	c. Access doors and panels for concealed electrical items.
	d. Enclosed circuit breakers.
	e. Enclosed controllers.
	f. Power-transfer equipment.
	g. Power-generating units.





	26 13 00 - EXTERIOR ELECTRICAL WORK
	26 24 16 - PANELBOARDS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Lighting and appliance branch-circuit panelboards.


	1.3 DEFINITIONS
	A. ATS: Acceptance testing specification.
	B. MCCB: Molded-case circuit breaker.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of panelboard.
	1. Include materials, switching and overcurrent protective devices, accessories, and components indicated.
	2. Include dimensions and manufacturers' technical data on features, performance, electrical characteristics, ratings, and finishes.

	B. Shop Drawings: For each panelboard and related equipment.
	1. Include dimensioned plans, elevations, sections, and details.
	2. Show tabulations of installed devices with nameplates, conductor termination sizes, equipment features, and ratings.
	3. Detail enclosure types including mounting and anchorage, environmental protection, knockouts, corner treatments, covers and doors, gaskets, hinges, and locks.
	4. Detail bus configuration, current, and voltage ratings.
	5. Short-circuit current rating of panelboards and overcurrent protective devices.
	6. Include evidence of NRTL listing for series rating of installed devices.
	7. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices and auxiliary components.
	8. Include wiring diagrams for power, signal, and control wiring.


	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For panelboards and components to include in emergency, operation, and maintenance manuals. In addition to items specified in Section 01 78 23 "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for testing and adjusting overcurrent protective devices.
	2. Time-current curves, including selectable ranges for each type of overcurrent protective device that allows adjustments.


	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Keys:  Two spares for each type of panelboard cabinet lock.


	1.7 QUALITY ASSURANCE
	A. Manufacturer Qualifications: ISO 9001 or 9002 certified.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Remove loose packing and flammable materials from inside panelboards.
	B. Handle and prepare panelboards for installation according to NECA 407 NEMA PB 1.

	1.9 FIELD CONDITIONS
	A. Environmental Limitations:
	1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work in spaces is complete and dry, work above panelboards is complete, and temporary HVAC system is operating and maintaining ambient temperature and humidity co...
	2. Rate equipment for continuous operation under the following conditions unless otherwise indicated:
	a. Ambient Temperature: Not exceeding minus 22 deg F 23 deg F to plus 104 deg F.
	b. Altitude: Not exceeding 6600 feet.


	B. Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electric service according to ...
	1. Notify Construction Manager no fewer than two days in advance of proposed interruption of electric service.
	2. Do not proceed with interruption of electric service without Construction Manager's written permission.
	3. Comply with NFPA 70E.


	1.10 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to repair or replace panelboards that fail in materials or workmanship within specified warranty period.
	1. Panelboard Warranty Period:  18 months from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PANELBOARDS COMMON REQUIREMENTS
	A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces applicable.
	B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Comply with NEMA PB 1.
	D. Comply with NFPA 70.
	E. Enclosures:  Surface-mounted, dead-front cabinets.
	1. Rated for environmental conditions at installed location.
	a. Indoor Dry and Clean Locations: NEMA 250, Type 1.

	2. Height: 84 inches maximum.
	3. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match box dimensions; for flush-mounted fronts, overlap box. Trims shall cover all live parts and shall have no exposed hardware.
	4. Finishes:
	a. Panels and Trim:  Galvanized steel, factory finished immediately after cleaning and pretreating with manufacturer's standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat.
	b. Back Boxes:  Galvanized steel.
	c. Fungus Proofing: Permanent fungicidal treatment for overcurrent protective devices and other components.


	F. Incoming Mains:
	1. Location:  Convertible between top and bottom.
	2. Main Breaker: Main lug interiors up to 400 amperes shall be field convertible to main breaker.

	G. Phase, Neutral, and Ground Buses:
	1. Material:  Hard-drawn copper, 98 percent conductivity.
	a. Plating shall run entire length of bus.
	b. Bus shall be fully rated the entire length.

	2. Interiors shall be factory assembled into a unit. Replacing switching and protective devices shall not disturb adjacent units or require removing the main bus connectors.
	3. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment grounding conductors; bonded to box.
	4. Full-Sized Neutral: Equipped with full-capacity bonding strap for service entrance applications. Mount electrically isolated from enclosure. Do not mount neutral bus in gutter.

	H. Conductor Connectors: Suitable for use with conductor material and sizes.
	1. Material:  Hard-drawn copper, 98 percent conductivity.
	2. Terminations shall allow use of 75 deg C rated conductors without derating.
	3. Size: Lugs suitable for indicated conductor sizes, with additional gutter space, if required, for larger conductors.
	4. Main and Neutral Lugs:  Compression type, with a lug on the neutral bar for each pole in the panelboard.
	5. Ground Lugs and Bus-Configured Terminators:  Compression type, with a lug on the bar for each pole in the panelboard.

	I. NRTL Label: Panelboards shall be labeled by an NRTL acceptable to authority having jurisdiction for use as service equipment with one or more main service disconnecting and overcurrent protective devices. Panelboards shall have meter enclosures, wi...
	J. Future Devices: Panelboards shall have mounting brackets, bus connections, filler plates, and necessary appurtenances required for future installation of devices.
	1. Percentage of Future Space Capacity:  as indicated.

	K. Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit current available at terminals. Assembly listed by an NRTL for 100 percent interrupting capacity.
	1. Panelboards and overcurrent protective devices rated 240 V or less shall have short-circuit ratings as shown on Drawings, but not less than 10,000 A rms symmetrical.


	2.2 PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Panelboards shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified."


	2.3 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS
	A. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.
	B. Mains:  Circuit breaker.
	C. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without disturbing adjacent units.
	D. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

	2.4 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
	A. MCCB: Comply with UL 489, with interrupting capacity to meet available fault currents.
	1. Thermal-Magnetic Circuit Breakers:
	a. Inverse time-current element for low-level overloads.
	b. Instantaneous magnetic trip element for short circuits.
	c. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

	2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted, field-adjustable trip setting.
	3. MCCB Features and Accessories:
	a. Standard frame sizes, trip ratings, and number of poles.
	b. Breaker handle indicates tripped status.
	c. Lugs:  Compression style, suitable for number, size, trip ratings, and conductor materials.



	2.5 IDENTIFICATION
	A. Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of phases, and number of poles shall be located on the interior of the panelboard door.
	B. Breaker Labels: Faceplate shall list current rating, UL and IEC certification standards, and AIC rating.
	C. Circuit Directory: Directory card inside panelboard door, mounted in transparent card holder.
	1. Circuit directory shall identify specific purpose with detail sufficient to distinguish it from all other circuits.

	D. Circuit Directory: Computer-generated circuit directory mounted inside panelboard door with transparent plastic protective cover.
	1. Circuit directory shall identify specific purpose with detail sufficient to distinguish it from all other circuits.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify actual conditions with field measurements prior to ordering panelboards to verify that equipment fits in allocated space in, and comply with, minimum required clearances specified in NFPA 70.
	B. Receive, inspect, handle, and store panelboards according to NECA 407, NEMA PB 1.1.
	C. Examine panelboards before installation. Reject panelboards that are damaged, rusted, or have been subjected to water saturation.
	D. Examine elements and surfaces to receive panelboards for compliance with installation tolerances and other conditions affecting performance of the Work.
	E. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Coordinate layout and installation of panelboards and components with other construction that penetrates walls or is supported by them, including electrical and other types of equipment, raceways, piping, encumbrances to workspace clearance require...
	B. Comply with NECA 1.
	C. Install panelboards and accessories according to NECA 407, NEMA PB 1.1.
	D. Equipment Mounting:
	1. Install panelboards on cast-in-place concrete equipment base(s). Comply with requirements for equipment bases and foundations as specified.
	2. Attach panelboard to the vertical finished or structural surface behind the panelboard.

	E. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from panelboards.
	F. Mount top of trim 90 inches above finished floor unless otherwise indicated.
	G. Mount panelboard cabinet plumb and rigid without distortion of box.
	H. Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back box.
	I. Mounting panelboards with space behind is recommended for damp, wet, or dirty locations. The steel slotted supports in the following paragraph provide an even mounting surface and the recommended space behind to prevent moisture or dirt collection.
	J. Mount surface-mounted panelboards to steel slotted supports 5/8 inch, 1 1/4 inch in depth. Orient steel slotted supports vertically.
	K. Install overcurrent protective devices and controllers not already factory installed.
	1. Set field-adjustable, circuit-breaker trip ranges.
	2. Tighten bolted connections and circuit breaker connections using calibrated torque wrench or torque screwdriver per manufacturer's written instructions.

	L. Make grounding connections and bond neutral for services and separately derived systems to ground. Make connections to grounding electrodes, separate grounds for isolated ground bars, and connections to separate ground bars.
	M. Install filler plates in unused spaces.
	N. Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing load balancing.

	3.3 IDENTIFICATION
	A. Identify field-installed conductors, interconnecting wiring, and components; install warning signs complying with requirements in Section 26 05 53 "Identification for Electrical Systems."
	B. Create a directory to indicate installed circuit loads after balancing panelboard loads. Obtain approval before installing. Handwritten directories are not acceptable. Install directory inside panelboard door.
	C. Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements for identification specified in Section 26 05 53 "Identification for Electrical Systems."
	D. Device Nameplates: Label each branch circuit device in power panelboards with a nameplate complying with requirements for identification specified in Section 26 05 53 "Identification for Electrical Systems."
	E. Install warning signs complying with requirements in Section 26 05 53 "Identification for Electrical Systems" identifying source of remote circuit.

	3.4 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Acceptance Testing Preparation:
	1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.

	C. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test for low-voltage air circuit breakers and low-voltage surge arrestors stated in NETA ATS, Paragraph 7.6 Circuit Breakers. Certify compliance with test parameters.
	2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	3. Perform the following infrared scan tests and inspections and prepare reports:
	a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each panelboard. Remove front panels so joints and connections are accessible to portable scanner.
	b. Instruments and Equipment:
	1) Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values. Provide calibration record for device.



	D. Panelboards will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports, including a certified report that identifies panelboards included and that describes scanning results, with comparisons of the two scans. Include notation of deficiencies detected, remedial action taken, and obs...

	3.5 ADJUSTING
	A. Adjust moving parts and operable components to function smoothly and lubricate as recommended by manufacturer.
	B. Set field-adjustable circuit-breaker trip ranges as indicated
	C. Load Balancing: After Substantial Completion, but not more than 60 days after Final Acceptance, measure load balancing and make circuit changes. Prior to making circuit changes to achieve load balancing, inform Architect of effect on phase color co...
	1. Measure loads during period of normal facility operations.
	2. Perform circuit changes to achieve load balancing outside normal facility operation schedule or at times directed by the Architect. Avoid disrupting services such as fax machines and on-line data processing, computing, transmitting, and receiving e...
	3. After changing circuits to achieve load balancing, recheck loads during normal facility operations. Record load readings before and after changing circuits to achieve load balancing.
	4. Tolerance: Maximum difference between phase loads, within a panelboard, shall not exceed 20 percent.




	26 27 26  - WIRING DEVICES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Straight-blade convenience, receptacles.
	2. GFCI receptacles.
	3. Toggle switches.
	4. Wall plates.


	1.3 DEFINITIONS
	A. Abbreviations of Manufacturers' Names:
	1. Cooper: Cooper Wiring Devices; Division of Cooper Industries, Inc.
	2. Hubbell: Hubbell Incorporated: Wiring Devices-Kellems.
	3. Leviton: Leviton Mfg. Company, Inc.
	4. Pass & Seymour: Pass& Seymour/Legrand.

	B. GFCI: Ground-fault circuit interrupter.
	C. Pigtail: Short lead used to connect a device to a branch-circuit conductor.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: List of legends and description of materials and process used for premarking wall plates.
	C. Samples: One for each type of device and wall plate specified, in each color specified.

	1.5 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-label warnings and instruction manuals that include labeling conditions.

	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.


	PART 2 -  PRODUCTS
	2.1 GENERAL WIRING-DEVICE REQUIREMENTS
	A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with NFPA 70.
	C. Source Limitations: Obtain each type of wiring device and associated wall plate from single source from single manufacturer.

	2.2 STRAIGHT-BLADE RECEPTACLES
	A. Duplex Convenience Receptacles: 125 V, 20 A; comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, and FS W-C-596.
	1. Description: Single piece, rivetless, nickel-plated, all-brass grounding system. Nickel-plated, brass mounting strap.


	2.3 GFCI RECEPTACLES
	A. General Description:
	1. 125 V, 20 A, straight blade, feed and non-feed-through type.
	2. Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, UL 943 Class A, and FS W-C-596.
	3. Include indicator light that shows when the GFCI has malfunctioned and no longer provides proper GFCI protection.

	B. Duplex GFCI Convenience Receptacles.

	2.4 TOGGLE SWITCHES
	A. Comply with NEMA WD 1, UL 20, and FS W-S-896.
	B. Switches, 120/277 V, 20 A:
	1. Single Pole


	2.5 WALL PLATES
	A. Single and combination types shall match corresponding wiring devices.
	1. Plate-Securing Screws: Metal with head color to match plate finish.
	2. Material for Finished Spaces:  Steel with white baked enamel, suitable for field painting, Smooth, high-impact thermoplastic, 34T0.035-inch-44T34T44T thick, satin-finished, Type 302 stainless steel, 34T0.04-inch-44T34T44T thick, brushed brass with ...
	3. Material for Unfinished Spaces:  Galvanized steel, Smooth, high-impact thermoplastic.
	4. Material for Damp Locations:  Thermoplastic, Cast aluminum with spring-loaded lift cover, and listed and labeled for use in wet and damp locations.

	B. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-resistant, die-cast aluminum, thermoplastic with lockable cover.

	2.6 FINISHES
	A. Device Color:
	1. Wiring Devices Connected to Normal Power System:  Ivory unless otherwise indicated or required by NFPA 70 or device listing.

	B. Wall Plate Color: For plastic covers, match device color.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise indicated.
	B. Coordination with Other Trades:
	1. Protect installed devices and their boxes. Do not place wall finish materials over device boxes and do not cut holes for boxes with routers that are guided by riding against outside of boxes.
	2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and other material that may contaminate the raceway system, conductors, and cables.
	3. Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the joint is troweled flush with the face of the wall.
	4. Install wiring devices after all wall preparation, including painting, is complete.

	C. Conductors:
	1. Do not strip insulation from conductors until right before they are spliced or terminated on devices.
	2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid scoring or nicking of solid wire or cutting strands from stranded wire.
	3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, Article 300, without pigtails.
	4. Existing Conductors:
	a. Cut back and pigtail or replace all damaged conductors.
	b. Straighten conductors that remain and remove corrosion and foreign matter.
	c. Pig tailing existing conductors is permitted, provided the outlet box is large enough.


	D. Device Installation:
	1. Replace devices that have been in temporary use during construction and that were installed before building finishing operations were complete.
	2. Keep each wiring device in its package or otherwise protected until it is time to connect conductors.
	3. Do not remove surface protection, such as plastic film and smudge covers, until the last possible moment.
	4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length.
	5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid conductor tightly clockwise, two-thirds to three-fourths of the way around terminal screw.
	6. Use a torque screwdriver when a torque is recommended or required by manufacturer.
	7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice No. 12 AWG pigtails for device connections.
	8. Tighten unused terminal screws on the device.
	9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device-mounting screws in yokes, allowing metal-to-metal contact.

	E. Receptacle Orientation:
	1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted receptacles to the left.

	F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.
	G. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical and with grounding terminal of receptacles on top. Group adjacent switches under single, multigang wall plates.

	3.2 GFCI RECEPTACLES
	A. Install non-feed-through-type GFCI.

	3.3 IDENTIFICATION
	A. Comply with Section 26 05 53 "Identification for Electrical Systems."
	B. Identify each receptacle with panelboard identification and circuit number. Use hot, stamped, or engraved machine printing with black-filled lettering on face of plate, and durable wire markers or tags inside outlet boxes.

	3.4 FIELD QUALITY CONTROL
	A. Test Instruments: Use instruments that comply with UL 1436.
	B. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. Test Instruments: Use instruments that comply with UL 1436.

	C. Tests for Convenience Receptacles:
	1. Line Voltage: Acceptable range is 105 to 132 V.
	2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unacceptable.
	3. Ground Impedance: Values of up to 2 ohms are acceptable.
	4. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.
	5. Using the test plug, verify that the device and its outlet box are securely mounted.
	6. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit breaker, poor connections, inadequate fault current path, defective devices, or similar problems. Correct circuit conditions remove malfunctioning units and re...

	D. Wiring device will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.



	26 28 16 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Non fusible switches.
	2. Molded-case circuit breakers (MCCBs).
	3. Enclosures.


	1.3 PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Enclosed switches and circuit breakers shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and component indicated. Include dimensioned elevations, sections, weights, and manufacturers' technical data on features, performance, electrical characteristics, ratings,...
	1. Enclosure types and details for types other than NEMA 250, Type 1.
	2. Current and voltage ratings.
	3. Short-circuit current ratings (interrupting and withstand, as appropriate).
	4. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices, accessories, and auxiliary components.

	B. Shop Drawings: For enclosed switches and circuit breakers. Include plans, elevations, sections, details, and attachments to other work.
	1. Wiring Diagrams: For power wiring.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For qualified testing agency.
	B. Seismic Qualification Certificates: For enclosed switches and circuit breakers, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.

	C. Field quality-control reports.
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Results of failed tests and corrective action taken to achieve test results that comply with requirements.


	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For enclosed switches and circuit breakers to include in operation, and maintenance manuals. Include the following:
	1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit breakers.
	2. Time-current coordination curves for each type and rating of overcurrent protective device; include selectable ranges for each type of overcurrent protective device.


	1.7 QUALITY ASSURANCE
	A. Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective devices, components, and accessories, within same product category, from single source from single manufacturer.
	B. Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed switches and circuit breakers, including clearances between enclosures, and adjacent surfaces and other items. Comply with indicated maximum dimensions.
	C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Comply with NFPA 70.

	1.8 PROJECT CONDITIONS
	A. Environmental Limitations: Rate equipment for continuous operation under the following conditions unless otherwise indicated:
	1. Ambient Temperature: Not less than minus 22 deg F and not exceeding 104 deg F.
	2. Altitude: Not exceeding 6600 feet.

	B. Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electric service according to ...
	1. Notify Construction Manager no fewer than 2 days in advance of proposed interruption of electric service.
	2. Do not proceed with interruption of electric service without Construction Manager's written permission.
	3. Comply with NFPA 70E.


	1.9 COORDINATION
	A. Coordinate layout and installation of switches, circuit breakers, and components with equipment served and adjacent surfaces. Maintain required workspace clearances and required clearances for equipment access doors and panels.


	PART 2 -  PRODUCTS
	2.1 NONFUSIBLE SWITCHES
	A. Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller: UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with cover in closed position.
	B. Accessories:
	1. Equipment Ground Kit: Internally mounted and labeled for copper ground conductors.
	2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; labeled for copper neutral conductors.
	3. Lugs: Mechanical type, suitable for number, size, and conductor material.


	2.2 MOLDED-CASE CIRCUIT BREAKERS
	A. General Requirements: Comply with UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to comply with available fault currents.
	B. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads and instantaneous magnetic trip element for short circuits. Adjustable magnetic trip setting for circuit-breaker frame sizes 100 A and larger.
	C. Features and Accessories:
	1. Standard frame sizes, trip ratings, and number of poles.
	2. Lugs: Mechanical type, suitable for number, size, trip ratings, and conductor material.
	3. Application Listing: Appropriate for application.


	2.3 ENCLOSURES
	A. Enclosed Switches and Circuit Breakers: NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to comply with environmental conditions at installed location.
	1. Indoor, Dry and Clean Locations: NEMA 250, Type 1.
	2. Outdoor Locations: NEMA 250, Type 4X 316 SST.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance with installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless otherwise indicated.
	B. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	C. Comply with NECA 1.

	3.3 IDENTIFICATION
	A. Comply with requirements in Section 260553 "Identification for Electrical Systems."
	1. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs.
	2. Label each enclosure with engraved metal or laminated-plastic nameplate.


	3.4 FIELD QUALITY CONTROL
	A. Acceptance Testing Preparation:
	1. Test insulation resistance for each enclosed switch and circuit breaker, component, connecting supply and feeder.
	2. Test continuity of each circuit.

	B. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification. Certify compliance with test parameters.
	2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	3. Perform the following infrared scan tests and inspections and prepare reports:
	a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each enclosed switch and circuit breaker. Remove front panels so joints and connections are accessible to portabl...
	b. Instruments and Equipment: Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values. Provide calibration record for device.

	4. Test and adjust controls, and safeties. Replace damaged and malfunctioning controls and equipment.

	C. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and inspections.
	D. Prepare test and inspection reports, including a certified report that identifies enclosed switches and circuit breakers and that describes scanning results. Include notation of deficiencies detected, remedial action taken, and observations after r...

	3.5 ADJUSTING
	A. Adjust moving parts and operable components to function smoothly and lubricate as recommended by manufacturer.



	26 43 13 - SURGE PROTECTION FOR LOW-VOLTAGE ELECTRICAL POWER CIRCUITS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes field-mounted SPDs for low-voltage (120 to 600 V) power distribution and control equipment.

	1.3 DEFINITIONS
	A. Inominal: Nominal discharge current.
	B. MCOV: Maximum continuous operating voltage.
	C. Mode(s), also Modes of Protection: The pair of electrical connections where the VPR applies.
	D. MOV: Metal-oxide varistor; an electronic component with a significant non-ohmic current-voltage characteristic.
	E. OCPD: Overcurrent protective device.
	F. SCCR: Short-circuit current rating.
	G. SPD: Surge protective device.
	H. VPR: Voltage protection rating.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	2. Copy of UL Category Code VZCA certification, as a minimum, listing the tested values for VPRs, Inominal ratings, MCOVs, type designations, OCPD requirements, model numbers, system voltages, and modes of protection.


	1.5 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.
	B. Sample Warranty: For manufacturer's special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For SPDs to include in maintenance manuals.

	1.7 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to replace or replace SPDs that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  Five years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 GENERAL SPD REQUIREMENTS
	A. SPD with Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with NFPA 70.
	C. Comply with UL 1449.
	D. MCOV of the SPD shall be the nominal system voltage.

	2.2 SERVICE ENTRANCE
	A. SPDs: Comply with UL 1449, Type 2.
	B. Comply with UL 1283.
	C. Peak Surge Current Rating: The minimum single-pulse surge current withstand rating per phase shall not be less than 200 kA. The peak surge current rating shall be the arithmetic sum of the ratings of the individual MOVs in a given mode.
	D. Protection modes and UL 1449 VPR for 240/120 V, three-phase, four-wire, high-leg delta circuits shall not exceed the following:
	1. Line to Neutral: 700 V.
	2. Line to Ground:  700 V.
	3. Line to Line: 1000 V.

	E. SCCR: Equal or exceed 200 kA.
	F. Inominal Rating: 20 kA.

	2.3 ENCLOSURES
	A. Indoor Enclosures: NEMA 250, Type 1.

	2.4 CONDUCTORS AND CABLES
	A. Power Wiring: Same size as SPD leads, complying with Section 26 05 19 "Low-Voltage Electrical Power Conductors and Cables."


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1.
	B. Install an OCPD or disconnect as required to comply with the UL listing of the SPD.
	C. Install SPDs with conductors between suppressor and points of attachment as short and straight as possible, and adjust circuit-breaker positions to achieve shortest and straightest leads. Do not splice and extend SPD leads unless specifically permi...
	D. Use crimped connectors and splices only. Wire nuts are unacceptable.
	E. Wiring:
	1. Power Wiring: Comply with wiring methods in Section 26 05 19 "Low-Voltage Electrical Power Conductors and Cables."


	3.2 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections with the assistance of a factory-authorized service representative.
	1. Compare equipment nameplate data for compliance with Drawings and Specifications.
	2. Inspect anchorage, alignment, grounding, and clearances.
	3. Verify that electrical wiring installation complies with manufacturer's written installation requirements.

	B. An SPD will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.3 STARTUP SERVICE
	A. Complete startup checks according to manufacturer's written instructions.
	B. Do not perform insulation-resistance tests of the distribution wiring equipment with SPDs installed. Disconnect SPDs before conducting insulation-resistance tests, and reconnect them immediately after the testing is over.
	C. Energize SPDs after power system has been energized, stabilized, and tested.

	3.4 DEMONSTRATION
	A. Train Owner's maintenance personnel to operate and maintain SPDs.



	26 51 16 - INTERIOR LIGHTING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Interior led luminaires, lamps, and driver.
	2. Luminaire supports.


	1.3 DEFINITIONS
	A. CCT: Correlated color temperature.
	B. CRI: Color Rendering Index.
	C. Fixture: See "Luminaire."
	D. IP: International Protection or Ingress Protection Rating
	E. Lumen: Measured output of lamp and luminaire, or both.
	F. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Arrange in order of luminaire designation.
	2. Include data on features, accessories, and finishes.
	3. Include physical description and dimensions of luminaires.
	4. LED Driver.
	5. Include life, output (lumens, CCT, and CRI), and energy efficiency data.
	6. Include photometric data and adjustment factors based on laboratory tests, complying with IESNA Lighting Measurements Testing and Calculation Guides, of each luminaire type. The adjustment factors shall be for lamps, ballasts, and accessories ident...
	a. Manufacturers' Certified Data: Photometric data certified by manufacturer's laboratory with a current accreditation under the National Voluntary Laboratory Accreditation Program (NVLAP) for Energy Efficient Lighting Products.


	B. Product Schedule: For LED luminaires. Use same designations indicated on Drawings.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For luminaires and lighting systems to include in maintenance manuals.
	1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes.


	1.6 QUALITY ASSURANCE
	A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's laboratory is accredited under the NVLAP for Energy Efficient Lighting Products.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering before shipping.

	1.8 WARRANTY
	A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  Two year(s) from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Luminaires shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	B. Seismic Performance: Luminaires and lamps shall be labeled vibration and shock resistant.
	1. The term "withstand" means "the luminaire will remain in place without separation of any parts when subjected to the seismic forces specified and the luminaire will be fully operational during and after the seismic event."


	2.2 LUMINAIRE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated class and division of hazard by an NRTL.
	C. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated class and division of hazard by FM Global.
	D. UL Compliance: Comply with UL 1598.
	E. Lamp base complying with ANSI C81.61 or IEC 60061-1.
	F. Nominal Operating Voltage:  120 V ac.

	2.3 METAL FINISHES
	A. Variations in finishes are unacceptable..

	2.4 LUMINAIRE SUPPORT COMPONENTS
	A. Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. Finish shall match luminaire.
	B. Wires: ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage.
	C. Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod.
	D. Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with threaded attachment, cord, and locking-type plug.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical connections before fixture installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with NECA 1.
	B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.
	C. Install lamps in each luminaire.
	D. Supports:
	1. Sized and rated for luminaire weight.
	2. Able to maintain luminaire position after cleaning and relamping.
	3. Provide support for luminaire without causing deflection of ceiling or wall.
	4. Luminaire mounting devices shall be capable of supporting a horizontal force of 100 percent of luminaire weight and vertical force of 400 percent of luminaire weight.

	E. Comply with requirements in Section 26 05 19 "Low-Voltage Electrical Power Conductors and Cables" and Section 26 05 33 "Raceways and Boxes for Electrical Systems" for wiring connections and wiring methods.

	3.3 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification specified in Section 26 05 53 "Identification for Electrical Systems."

	3.4 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	B. Operational Test: After installing luminaires, switches, and accessories, and after electrical circuitry has been energized, test units to confirm proper operation.
	1. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. Verify transfer from normal power to battery power and retransfer to normal.

	C. Luminaire will be considered defective if it does not pass operation tests and inspections.
	D. Prepare test and inspection reports.



	31 05 13 - Soils for Earthwork
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Subsoil materials.
	2. Topsoil materials.

	B. Related Sections:
	1. Section 31 05 16 - Aggregates for Earthwork.
	2. Section 31 23 17 - Trenching.
	3. Section 31 23 23 - Fill.
	4. Section 31 25 13 - Erosion Controls.


	1.2 UNIT PRICE - MEASUREMENT AND PAYMENT - Not Used.
	1.3 REFERENCES
	A. American Association of State Highway and Transportation Officials:
	1. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils Using a 10-lb Rammer and a 18-in. Drop.

	B. ASTM International:
	1. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3).
	2. ASTM D1557 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort (6,000 ft-lbf/ft3).
	3. ASTM D2487 - Standard Classification of Soils for Engineering Purposes (Unified Soil Classification System).


	1.4 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Requirements for submittals.
	B. Samples: Submit, in air-tight containers, 10 lb sample of each type of fill to testing laboratory.
	C. Materials Source: Submit name of imported materials source.
	D. Manufacturer's Certificate: Products meet or exceed specified requirements.

	1.5 QUALITY ASSURANCE
	A. Furnish each subsoil topsoil material from single source throughout the Work.
	B. Perform Work in accordance with CNMI’s Department of Public Work's standard.
	C. Maintain one copy on site.


	PART 2 -  PRODUCTS
	2.1 SUBSOIL MATERIALS
	A. Subsoil Type S1: Conforming to CNMI’s Department of Public Work's standard.
	B. Subsoil Type S2:
	1. Select or local borrow.
	2. Graded.
	3. Free of lumps larger than 3 inches, rocks larger than 2 inches, and debris.
	4. Conforming to ASTM D2487 Group Symbol CL.


	2.2 TOPSOIL MATERIALS
	A. Topsoil Type S3: Conforming to CNMI’s Department of Public Work's standard.
	B. Topsoil Type S4:
	1. Excavated and reused material.
	2. Graded.
	3. Free of roots, rocks larger than 1/2 inch, subsoil, debris, large weeds and foreign matter.
	a. Screening: Single screened.

	4. Conforming to ASTM D2487 Group Symbol OH.

	C. Topsoil Type S5:
	1. Imported borrow.
	2. Friable loam.
	3. Reasonably free of roots, rocks larger than 1/2 inch, subsoil, debris, large weeds, and foreign matter.
	a. Screening: Single screened.

	4. Acidity range (pH) of 5.5 to 7.5.
	5. Containing minimum of 4 percent and maximum of 25 percent inorganic matter.
	6. Conforming to ASTM D2487 Group Symbol OH.


	2.3 SOURCE QUALITY CONTROL
	A. Section 01 40 00 - Quality Requirements: Testing and analysis of soil material.
	B. Testing and Analysis of Subsoil Material: Perform in accordance with ASTM D698, ASTM D1557 or AASHTO T180.
	C. Testing and Analysis of Topsoil Material: Perform in accordance with ASTM D698, ASTM D1557 or AASHTO T180.
	D. When tests indicate materials do not meet specified requirements, change material and retest.
	E. Furnish materials of each type from same source throughout the Work.


	PART 3 -  EXECUTION
	3.1 EXCAVATION
	A. Excavate subsoil and topsoil from areas designated. Strip topsoil to full depth of topsoil in designated areas.
	B. Stockpile excavated material meeting requirements for subsoil materials and topsoil materials.
	C. Remove excess excavated materials, subsoil, and topsoil not intended for reuse, from site.
	D. Remove excavated materials not meeting requirements for subsoil materials and topsoil materials from site.

	3.2 STOCKPILING
	A. Stockpile materials on site at locations designated by Owner’s Representative.
	B. Stockpile in sufficient quantities to meet Project schedule and requirements.
	C. Separate differing materials with dividers or stockpile apart to prevent mixing.
	D. Stockpile topsoil 8 feet high maximum.
	E. Prevent intermixing of soil types or contamination.
	F. Direct surface water away from stockpile site to prevent erosion or deterioration of materials.
	G. Stockpile unsuitable or hazardous materials on impervious material and cover to prevent erosion and leaching, until disposed of.

	3.3 STOCKPILE CLEANUP
	A. Remove stockpile, leave area in clean and neat condition. Grade site surface to prevent free standing surface water.
	B. When borrow area is indicated, leave area in clean and neat condition. Grade site surface to prevent free standing surface water.



	31 05 16 - Aggregates for Earthwork
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Coarse aggregate materials.
	2. Fine aggregate materials.

	B. Related Sections:
	1. Section 31 05 13 - Soils for Earthwork: Fill and grading materials.
	2. Section 31 23 17 - Trenching.
	3. Section 31 23 23 - Fill.
	4. Section 31 25 13 - Erosion Controls.
	5. Section 32 11 23 - Aggregate Base Courses.


	1.2 UNIT PRICE - MEASUREMENT AND PAYMENT  - Not Used.
	1.3 REFERENCES
	A. American Association of State Highway and Transportation Officials:
	1. AASHTO M147 - Standard Specification for Materials for Aggregate and Soil-Aggregate Subbase, Base and Surface Courses.
	2. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils Using a 10-lb Rammer and an 18-in. Drop.

	B. ASTM International:
	1. ASTM C136 - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	2. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort 12,400 ft-lbf/ft3.
	3. ASTM D1557 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort 6,000 ft-lbf/ft3.
	4. ASTM D2487 - Standard Classification of Soils for Engineering Purposes (Unified Soil Classification System).
	5. ASTM D4318 - Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils.


	1.4 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Requirements for submittals.
	B. Samples: Submit, in air-tight containers, 10 lb sample of each type of fill to testing laboratory.
	C. Materials Source: Submit name of imported materials suppliers.
	D. Manufacturer's Certificate: Products meet or exceed specified requirements.

	1.5 QUALITY ASSURANCE
	A. Furnish each aggregate material from single source throughout the Work.
	B. Perform Work in accordance with CNMI Department of Public Work's standard.
	C. Maintain one copy of each document on site.


	PART 2 - PRODUCTS
	2.1 COARSE AGGREGATE MATERIALS
	A. Coarse Aggregate Type A1: Conforming to CNMI’s Department of Public Work's standard.
	B. Coarse Aggregate Type A2 (Gravel):
	1. Course aggregate may be used as substitution for base course under sidewalk.

	C. Coarse Aggregate Type A3, Base Course; free of shale, clay, friable material and debris; graded in accordance with ASTM C136, ASTM D2487 within the following limits:
	D. Aggregate Type A4 (Pea Gravel): Natural stone; washed, free of clay, shale, organic matter; graded in accordance with ASTM C136, ASTM D2487 Group Symbol GM or GC; to the following limits:
	1. Minimum Size: 1/4 inch.
	2. Maximum Size: 5/8 inch.


	2.2 FINE AGGREGATE MATERIALS
	A. Fine Aggregate Type A5: Conforming to CNMI’s Department of Public Work's standard.
	B. Fine Aggregate Type A6 (Sand): Natural river or bank sand; washed;] free of silt, clay, loam, friable or soluble materials, and organic matter; graded in accordance with ASTM C136 or ASTM D2487 Group Symbol SW, SP, SM or SC; within the following li...
	C. Blended Aggregate Type A7.

	2.3 SOURCE QUALITY CONTROL
	A. Section 01 40 00 - Quality Requirements: Testing and inspection services.
	B. Coarse Aggregate Material - Testing and Analysis: Perform in accordance with ASTM D698, ASTM D1557, AASHTO T180, ASTM D4318 or ASTM C136.
	C. Fine Aggregate Material - Testing and Analysis: Perform in accordance with ASTM D698, ASTM D1557, AASHTO T180, ASTM D4318 or ASTM C136.
	D. When tests indicate materials do not meet specified requirements, change material and retest.


	PART 3 - EXECUTION
	3.1 EXCAVATION
	A. Stockpile excavated material meeting requirements for coarse aggregate materials and fine aggregate materials.
	B. Remove excess excavated materials, coarse aggregate materials and fine aggregate materials not intended for reuse, from site.
	C. Remove excavated materials not meeting requirements for coarse aggregate materials and fine aggregate materials from site.

	3.2 STOCKPILING
	A. Stockpile materials on site at locations indicated designated by Owner’s Representative.
	B. Stockpile in sufficient quantities to meet Project schedule and requirements.
	C. Separate different aggregate materials with dividers or stockpile individually to prevent mixing.
	D. Direct surface water away from stockpile site to prevent erosion or deterioration of materials.
	E. Stockpile hazardous materials on impervious material and cover to prevent erosion and leaching, until disposed of.

	3.3 STOCKPILE CLEANUP
	A. Remove stockpile, leave area in clean and neat condition. Grade site surface to prevent free standing surface water.



	31 10 00 - Site Clearing
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Removing surface debris.
	2. Removing designated paving, curbs, and utilities.
	3. Removing designated trees, shrubs, and other plant life.
	4. Removing abandoned utilities.
	5. Excavating topsoil.

	B. Related Sections:
	1. Section 02 00 00:  Existing Conditions
	2. Section 02 00 50: Existing Underground Structures
	3. Section 02 41 00: Demolition


	1.2 UNIT PRICE - MEASUREMENT AND PAYMENT – Not used.
	1.3 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Requirements for submittals.
	B. Product Data: Submit data for herbicide. Indicate compliance with applicable codes for environmental protection.

	1.4 QUALITY ASSURANCE
	A. Conform to applicable code for environmental requirements, disposal of debris, burning debris on site, and use of herbicides.
	B. Perform Work in accordance with CNMI Department of Public Works’ standard.


	PART 2 - PRODUCTS - Not Used
	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Section 02 00 00 – Existing Conditions: Verification of existing conditions before starting work.
	B. Verify existing plant life designated to remain is tagged or identified.
	C. Identify salvage area for placing removed materials.

	3.2 PREPARATION
	A. Call Local Utility Line Information service at CUC 664-4282, IT&E 234-6100 and MCV 235-4628 not less than three (3) working days before performing Work.
	1. Request underground utilities to be located and marked within and surrounding construction areas.


	3.3 PROTECTION
	A.  Locate, identify, and protect utilities indicated to remain, from damage.
	B. Protect trees, plant growth, and features designated to remain, as final landscaping as specified in Section 01 50 00 - Temporary Facilities and Controls.
	C. Protect bench marks, survey control points, and existing structures from damage or displacement.

	3.4 CLEARING
	A. Clear areas required for access to site and execution of Work to minimum depth of 12 inches.
	B. Remove trees and shrubs within marked areas.  Remove stumps, main root ball, root system to depth of 48 inches and surface rock.
	C. Clear undergrowth and deadwood, without disturbing subsoil.
	D. Apply herbicide to remaining stumps to inhibit growth.

	3.5 REMOVAL
	A. Remove debris, rock, and extracted plant life from site.
	B. Remove paving, curbs, and utilities as indicated on Drawings. Neatly saw cut edges at right angle to surface.
	C. Remove abandoned utilities. Indicated removal termination point for underground utilities on Record Documents.
	D. Continuously clean-up and remove waste materials from site. Do not allow materials to accumulate on site.
	E. Do not burn or bury materials on site. Leave site in clean condition.



	31 22 13  - Rough Grading
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Excavating topsoil.
	2. Excavating subsoil.
	3. Cutting, grading, filling, rough contouring, compacting, and site for site structures and building pads.

	B. Related Sections:
	1. Section 31 05 13 - Soils for Earthwork: Soils for fill.
	2. Section 31 05 16 - Aggregates for Earthwork: Aggregates for fill.
	3. Section 02 41 00 – Demolition.
	4. Section 31 10 00 - Site Clearing: Excavating topsoil.
	5. Section 31 23 16 - Excavation.
	6. Section 31 23 17 - Trenching: Trenching and backfilling for utilities.
	7. Section 31 23 23 - Fill.


	1.2 UNIT PRICE - MEASUREMENT AND PAYMENT – Not Used.
	1.3 REFERENCES
	A. American Association of State Highway and Transportation Officials:
	1. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils Using a 4.54-kg (10-lb) Rammer and a 457-mm (18-in.) Drop.

	B. ASTM International:
	1. ASTM C136 - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	2. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)).
	3. ASTM D1556 - Standard Test Method for Density of Soil in Place by the Sand-Cone Method.
	4. ASTM D1557 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort (6,000 ft-lbf/ft3 (2,700 kN-m/m3)).
	5. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the Rubber Balloon Method.
	6. ASTM D2419 - Standard Test Method for Sand Equivalent Value of Soils and Fine Aggregate.
	7. ASTM D2434 - Standard Test Method for Permeability of Granular Soils (Constant Head).
	8. ASTM D2922 - Standard Test Method for Density of Soil and Soil-Aggregate in Place by Nuclear Methods (Shallow Depth).
	9. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in Place by Nuclear Methods (Shallow Depth).


	1.4 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Requirements for submittals.
	B. Samples: Submit, in air-tight containers, 10 lb sample of each type of fill to testing laboratory.
	C. Materials Source: Submit name of imported materials suppliers.

	1.5 CLOSEOUT SUBMITTALS
	A. Section 01 70 00 - Execution Requirements: Requirements for submittals.
	B. Project Record Documents: Accurately record actual locations of utilities remaining by horizontal dimensions, elevations or inverts, and slope gradients.

	1.6 QUALITY ASSURANCE
	A. Perform Work in accordance with ASTM C136, ASTM D2419, and ASTM D2434.
	B. Perform Work in accordance with CNMI Department of Public Work's standard.
	C. Maintain one copy of each document on site.


	PART 2 - PRODUCTS
	2.1 MATERIALS
	A. Topsoil: Type as specified in Section 31 05 13.
	B. Subsoil Fill: Type as specified in Section 31 05 13.
	C. Structural Fill: Type as specified in Section 31 05 13 and 31 05 16.


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Section 02 00 00 - Existing Conditions: Verification of existing conditions before starting work.
	B. Verify survey bench mark and intended elevations for the Work are as indicated on Drawings.

	3.2 PREPARATION
	A. Call Local Utility Line Information service at CUC 235-7025, IT&E 234-6100 and MCV 235-4628 not less than three working days before performing Work.
	1. Request underground utilities to be located and marked within and surrounding construction areas.

	B. Identify required lines, levels, contours, and datum.
	C. Protect utilities indicated to remain from damage.
	D. Protect plant life, lawns, rock outcropping and other features remaining as portion of final landscaping.
	E. Protect bench marks, survey control point, existing structures, fences, sidewalks, paving, and curbs from excavating equipment and vehicular traffic.

	3.3 TOPSOIL EXCAVATION
	A. Excavate topsoil from areas to be further excavated, relandscaped, or regraded, marked areas, entire site, without mixing with foreign materials for use in finish grading.
	B. Do not excavate wet topsoil.
	C. Stockpile in area designated on site to depth not exceeding 8 feet and protect from erosion. Stockpile material on impervious material or 36 mil Hypalon material and cover over with same material, until disposal.
	D. Remove excess topsoil not intended for reuse, from site.

	3.4 SUBSOIL EXCAVATION
	A. Excavate subsoil from areas to be further excavated, relandscaped, or regraded.
	B. Do not excavate wet subsoil or excavate and process wet material to obtain optimum moisture content.
	C. When excavating through roots, perform Work by hand and cut roots with sharp axe.
	D. Remove excess subsoil not intended for reuse, from site.
	E. Benching Slopes: Horizontally bench existing slopes greater than 1: 4 to key placed fill material to slope to provide firm bearing.
	F. Stability: Replace damaged or displaced subsoil as specified for fill.

	3.5 FILLING
	A. Fill areas to contours and elevations with unfrozen materials.
	B. Place fill material in continuous layers and compact in accordance with schedule at end of this section.
	C. Maintain optimum moisture content of fill materials to attain required compaction density.
	D. Slope grade away from building minimum 2 percent slope for minimum distance of 10 feet, unless noted otherwise.
	E. Make grade changes gradual. Blend slope into level areas.
	F. Repair or replace items indicated to remain damaged by excavation or filling.

	3.6 TOLERANCES
	A. Section 01 40 00 - Quality Requirements: Tolerances.
	B. Top Surface of Subgrade: Plus or minus 1/10 foot from required elevation.

	3.7 FIELD QUALITY CONTROL
	A. Section 01 40 00 - Quality Requirements: Field inspecting, testing, adjusting, and balancing.
	B. Perform laboratory material tests in accordance with ASTM D1557.
	C. Perform in place compaction tests in accordance with the following:
	1. Density Tests: ASTM D1556, ASTM D2167 or ASTM D2922.
	2. Moisture Tests: ASTM D3017.

	D. When tests indicate Work does not meet specified requirements, remove Work, replace and retest.
	E. Frequency of Tests:

	3.8 SCHEDULES
	A. Structural Fill:
	1. Fill Type: To subgrade elevation indicated in the Drawing.
	2. Compact uniformly to minimum 95 percent of maximum density.

	B. Previous Structural Fill:
	1. Fill Type: To subgrade elevation indicated in the Drawing.
	2. Compact uniformly to minimum 95 percent of maximum density.

	C. Subsoil Fill:
	1. Fill Type: To subgrade elevation indicated in the Drawing.
	2. Compact uniformly to minimum 95 percent of maximum density.

	D. Topsoil Fill:
	1. Fill Type: To subgrade elevation indicated in the Drawing.
	2. Compact uniformly to minimum 90 percent of maximum density.




	31 23 16 - Excavation
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Soil densification.
	2. Excavating for building foundations.
	3. Excavating for paving, roads, and parking areas.
	4. Excavating for slabs-on-grade.
	5. Excavating for site structures.
	6. Excavating for landscaping.

	B. Related Sections:
	1. Section 31 05 13 - Soils for Earthwork: Stockpiling excavated materials.
	2. Section 31 05 16 - Aggregates for Earthwork: Stockpiling excavated materials.
	3. Section 31 23 17 - Trenching: Excavating for utility trenches.
	4. Section 31 23 23 - Fill.
	5. Section 31 25 13 - Erosion controls.
	6. Section 33 10 01 - Water transmission and Distribution System.


	1.2 UNIT PRICE - MEASUREMENT AND PAYMENT - Not Used.
	1.3 REFERENCES
	A. ASTM International:
	1. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)).
	2. ASTM D1556 - Standard Test Method for Density of Soil in Place by the Sand-Cone Method.
	3. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the Rubber Balloon Method.
	4. ASTM D2922 - Standard Test Method for Density of Soil and Soil-Aggregate in Place by Nuclear Methods (Shallow Depth).

	B. Local utility standards when working within 24 inches of utility lines.

	1.4 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Requirements for submittals.
	B. Excavation Protection Plan: Describe sheeting, shoring, and bracing materials and installation required to protect excavations and adjacent structures and property; include structural calculations to support plan.
	C. Shop Drawings: Indicate soil densification grid for each size and configuration footing requiring soils densification.

	1.5 QUALITY ASSURANCE
	A. Perform Work in accordance with CNMI Department of Public Work's standard.
	B. Maintain one copy of document on site.

	1.6 QUALIFICATIONS
	A. Prepare excavation protection plan under direct supervision of Professional Engineer experienced in design of this Work and licensed in the CNMI.


	PART 2 - PRODUCTS - Not Used
	PART 3 - EXECUTION
	3.1 PREPARATION
	A. Call Local Utility Line Information service at CUC 235-7025, IT&E 234-6100 and MCV 235-4628 not less than three working days before performing Work.
	1. Request underground utilities to be located and marked within and surrounding construction areas.

	B. Identify required lines, levels, contours, and datum.
	C. Protect utilities indicated to remain from damage.
	D. Protect plant life, lawns, rock outcroppings and other features remaining as portion of final landscaping.
	E. Protect bench marks, survey control points, existing structures, fences, sidewalks, paving, and curbs from excavating equipment and vehicular traffic.

	3.2 EXCAVATION
	A. Underpin adjacent structures which may be damaged by excavation work.
	B. Excavate subsoil to accommodate building foundations, slabs-on-grade, paving and site structures, and construction operations.
	C. Excavate to working elevation for piling work.
	D. Compact disturbed load bearing soil in direct contact with foundations to original bearing capacity; perform compaction in accordance with Section 31 23 23 and Section 31 23 17.
	E. Slope banks with machine to angle of repose or less until shored.
	F. Do not interfere with 45 degree bearing splay of foundations.
	G. Grade top perimeter of excavation to prevent surface water from draining into excavation.
	H. Trim excavation. Remove loose matter.
	I. Remove lumped subsoil, boulders, and rock up to 1/3 cu yd measured by volume. Remove larger material as specified in Section 31 23 23.
	J. Notify Owner’s Representative of unexpected subsurface conditions.
	K. Correct areas over excavated with structural fill specified in Section 31 23 23 or as directed by Owner’s Representative.
	L. Remove excess and unsuitable material from site.
	M. Repair or replace items indicated to remain damaged by excavation.

	3.3 FIELD QUALITY CONTROL
	A. Section 01 40 00 - Quality Requirements and 01 70 00 - Execution and Closeout Requirements: Field inspecting, testing, adjusting, and balancing.
	B. Request visual inspection of bearing surfaces by Owner’s Representative before installing subsequent work.

	3.4 PROTECTION
	A. Prevent displacement or loose soil from falling into excavation; maintain soil stability.
	B. Protect bottom of excavations and soil adjacent to and beneath foundation from freezing.
	C. Protect structures, utilities and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earth operations.



	31 23 17 - Trenching
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Excavating trenches for utilities from 5 feet outside building to utility service.
	2. Compacted fill from top of utility bedding to subgrade elevations.
	3. Backfilling and compaction.

	B. Related Sections:
	1. Section 03 30 00 - Cast-In-Place Concrete: Concrete materials.
	2. Section 31 05 13 - Soils for Earthwork: Soils for fill.
	3. Section 31 23 16 - Excavation: Generator building excavation.
	4. Section 31 23 23 - Fill: General backfilling.
	5. Section 33 10 01 – Water Transmission and Distribution System.


	1.2 UNIT PRICE - MEASUREMENT AND PAYMENT - Not Used.
	1.3 REFERENCES
	A. American Association of State Highway and Transportation Officials:
	1. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils Using a 10-lb Rammer and an 18-in. Drop.

	B. ASTM International:
	1. ASTM C136 - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	2. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort 12,400 ft-lbf/ft3.
	3. ASTM D1556 - Standard Test Method for Density of Soil in Place by the Sand-Cone Method.
	4. ASTM D1557 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort 6,000 ft-lbf/ft3.
	5. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the Rubber Balloon Method.
	6. ASTM D2922 - Standard Test Method for Density of Soil and Soil-Aggregate in Place by Nuclear Methods (Shallow Depth).
	7. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in Place by Nuclear Methods (Shallow Depth).


	1.4 DEFINITIONS
	A. Utility: Any buried pipe, duct, conduit, or cable.

	1.5 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Requirements for submittals.
	B. Excavation Protection Plan: Describe sheeting, shoring, and bracing materials and installation required to protect excavations and adjacent structures and property; include structural calculations to support plan.
	C. Product Data: Submit data for geotextile fabric indicating fabric and construction.
	D. Samples: Submit, in air-tight containers, 10 lb sample of each type of fill to testing laboratory.
	E. Materials Source: Submit name of imported fill materials suppliers.
	F. Manufacturer's Certificate: Products meet or exceed specified requirements.

	1.6 QUALITY ASSURANCE
	A. Perform Work in accordance with CNMI Department of Public Works’ standard.
	B. Maintain one copy of each document on site.

	1.7 QUALIFICATIONS
	A. Prepare excavation protection plan under direct supervision of Professional Engineer experienced in design of this Work and licensed in the CNMI.

	1.8 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	1.9 COORDINATION
	A. Verify Work associated with lower elevation utilities is complete before placing higher elevation utilities.


	PART 2 -  PRODUCTS
	2.1 FILL MATERIALS
	A. Subsoil Fill: Type S1, S2 as specified in Section 31 05 13.
	B. Structural Fill: Type S1, S2, A1, A2, A3, A7 as specified in Section 31 05 13 and 31 05 16.
	C. Granular Fill: Type A1, A2, A3, A7 as specified in Section 31 05 16.
	D. Concrete: Lean concrete, Structural concrete as specified in Section 03 30 00 with compressive strength of 2000 psi.

	2.2 ACCESSORIES
	A. Geotextile Fabric: Non-biodegradable, woven or non-woven.
	1. Substitutions: Section 01 60 00 - Product Requirements Not Permitted.



	PART 3 -  EXECUTION
	3.1 LINES AND GRADES
	A. Lay pipes to lines and grades indicated on Drawings.
	1. Owner’s Representative reserves right to make changes in lines, grades, and depths of utilities when changes are required for Project conditions.

	B. Maintain grade alignment of pipe using string line parallel with grade line and vertically above centerline of pipe.
	1. Establish string line on level batter boards at intervals of not more than 25 feet.
	2. Install batter boards spanning trench, rigidly anchored to posts driven into ground on both sides of trench.
	3. Set three adjacent batter boards before laying pipe to verify grades and line.
	4. Determine elevation and position of string line from elevation and position of offset points or stakes located along pipe route.
	5. Do not locate pipe using side lines for line or grade.


	3.2 PREPARATION
	A. Call Local Utility Line Information service at CUC 235-7025, IT&E 234-6100 and MCV 235-4628 not less than three working days before performing Work.
	1. Request underground utilities to be located and marked within and surrounding construction areas.

	B. Identify required lines, levels, contours, and datum locations.
	C. Protect plant life, lawns, rock outcropping and other features remaining as portion of final landscaping.
	D. Protect bench marks, existing structures, fences, sidewalks, paving, and curbs from excavating equipment and vehicular traffic.
	E. Maintain and protect above and below grade utilities indicated to remain.
	F. Establish temporary traffic control and detours when trenching is performed in public right-of-way. Relocate controls and reroute traffic as required during progress of Work.

	3.3 TRENCHING
	A. Excavate subsoil required for utilities to utility service.
	B. Remove lumped subsoil, boulders, and rock up of 1/6 cubic yard, measured by volume. Remove larger material as specified in Section 31 23 23.
	C. Perform excavation within 24 inches of existing utility service in accordance with the local utility’s requirements.
	D. Do not advance open trench more than 200 feet ahead of installed pipe.
	E. Cut trenches to width indicated on Drawings.  Sufficiently wide to enable installation and allow inspection.  Remove water or materials that interfere with Work.
	F. Excavate bottom of trenches maximum 2 feet wider than outside diameter of pipe.
	G. Excavate trenches to depth indicated on Drawings. Provide uniform and continuous bearing and support for bedding material and pipe utilities.
	H. Do not interfere with 45 degree bearing splay of foundations.
	I. When Project conditions permit, slope side walls of excavation starting 2 feet above top of pipe. When side walls can not be sloped, provide sheeting and shoring to protect excavation as specified in this section.
	J. When subsurface materials at bottom of trench are loose or soft, excavate to greater depth as directed by Owner’s Representative until suitable material is encountered.
	K. Cut out soft areas of subgrade not capable of compaction in place. Backfill with Fill Type and compact to density equal to or greater than requirements for subsequent backfill material.
	L. Trim excavation.  Hand trim for bell and spigot pipe joints.  Remove loose matter.
	M. Correct areas over excavated areas with compacted backfill as specified for authorized excavation or replace with fill concrete as directed by Owner’s Representative.
	N. Remove excess subsoil not intended for reuse, from site.

	3.4 SHEETING AND SHORING
	A. Sheet, shore, and brace excavations to prevent danger to persons, structures and adjacent properties and to prevent caving, erosion, and loss of surrounding subsoil.
	B. Support trenches more than 5 feet deep excavated through unstable, loose, or soft material. Provide sheeting, shoring, bracing, or other protection to maintain stability of excavation.
	C. Design sheeting and shoring to be removed at completion of excavation work.
	D. Repair damage caused by failure of the sheeting, shoring, or bracing and for settlement of filled excavations or adjacent soil.
	E. Repair damage to new and existing Work from settlement, water or earth pressure or other causes resulting from inadequate sheeting, shoring, or bracing.

	3.5 BACKFILLING
	A. Backfill trenches to contours and elevations with unfrozen fill materials.
	B. Systematically backfill to allow maximum time for natural settlement. Do not backfill over porous, wet, frozen, or spongy subgrade surfaces.
	C. Place geotextile fabric over Fill Type prior to placing subsequent fill materials.
	D. Place material in continuous layers as follows:
	1. Subsoil Fill: Maximum 12 inches compacted depth.
	2. Structural Fill: Maximum 8 inches compacted depth.
	3. Granular Fill: Maximum 8 inches compacted depth.

	E. Employ placement method that does not disturb or damage foundation perimeter drainage and utilities in trench.
	F. Maintain optimum moisture content of fill materials to attain required compaction density.
	G. Do not leave more than 50 feet of trench open at end of working day.
	H. Protect open trench to prevent danger to the public.

	3.6 TOLERANCES
	A. Section 01 40 00 - Quality Requirements: Tolerances.
	B. Top Surface of Backfilling Under Paved Areas: Plus or minus (1 inch) (0.08 feet) from required elevations.
	C. Top Surface of General Backfilling: Plus or minus (1 inch) (0.08 feet) from required elevations.

	3.7 FIELD QUALITY CONTROL
	A. Section 01 40 00 - Quality Requirements and 01 70 00 - Execution and Closeout Requirements: Field inspecting, testing, adjusting, and balancing.
	B. Perform laboratory material tests in accordance with ASTM D1557, ASTM D698 or AASHTO T180.
	C. Perform in place compaction tests in accordance with the following:
	1. Density Tests: ASTM D1556, ASTM D2167, or ASTM D2922.
	2. Moisture Tests: ASTM D3017.

	D. When tests indicate Work does not meet specified requirements, remove Work, replace, compact, and retest.

	3.8 PROTECTION OF FINISHED WORK
	A. Section 01 70 00 - Execution and Closeout Requirements: Protecting finished work.
	B. Reshape and re-compact fills subjected to vehicular traffic during construction.

	3.9 SCHEDULE
	A. Water Piping:
	1. Cover pipe and bedding with Fill Type: To subgrade elevation indicated in the Drawing.
	2. Compact uniformly to the requirement indicated in the Drawing.

	B. Duct Bank:
	1. Cover duct and bedding with Fill Type: To subgrade elevation indicated in the Drawing.
	2. Compact uniformly to minimum 95 percent of maximum density.




	31 23 23 - Fill
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Related Sections:
	1. Section 03 30 00 - Cast-In-Place Concrete: Concrete materials.
	2. Section 31 05 13 - Soils for Earthwork: Soils for fill.
	3. Section 31 05 16 - Aggregates for Earthwork: Aggregates for fill.
	4. Section 31 23 16 - Excavation.
	5. Section 31 23 17 - Trenching: Backfilling of utility trenches.
	6. Section 33 10 01 – Water Transmission and Distribution System.


	1.2 UNIT PRICE - MEASUREMENT AND PAYMENT - Not Used.
	1.3 REFERENCES
	A. American Association of State Highway and Transportation Officials:
	1. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils Using a 10-lb Rammer and an 18-in. Drop.

	B. ASTM International:
	1. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort 12,400 ft-lbf/ft3.
	2. ASTM D1556 - Standard Test Method for Density of Soil in Place by the Sand-Cone Method.
	3. ASTM D1557 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort 6,000 ft-lbf/ft3.
	4. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the Rubber Balloon Method.
	5. ASTM D2922 - Standard Test Method for Density of Soil and Soil-Aggregate in Place by Nuclear Methods Shallow Depth.
	6. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in Place by Nuclear Methods Shallow Depth.
	7. ASTM D4253 - Standard Test Methods for Maximum Index Density and Unit Weight of Soils Using a Vibratory Table.


	1.4 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Requirements for submittals.
	B. Product Data: Submit data for geotextile fabric indicating fabric and construction.
	C. Samples: Submit, in air-tight containers, 10 lb sample of each type of fill to testing laboratory.
	D. Materials Source: Submit name of imported fill materials suppliers.
	E. Manufacturer's Certificate: Products meet or exceed specified requirements.

	1.5 QUALITY ASSURANCE
	A. Perform Work in accordance with CNMI Department of Public Works’ standard.
	B. Maintain one copy of each document on site.


	PART 2 - PRODUCTS
	2.1 FILL MATERIALS
	A. Subsoil Fill: Type S1, S2 as specified in Section 31 05 13.
	B. Structural Fill: Type S1, S2, A1, A2, A3, A7 as specified in Section 31 05 13.
	C. Granular Fill: Type A1, A2, A3, A7 as specified in Section 31 05 16.
	D. Concrete: Lean concrete and Structural concrete as specified in Section 03 30 00 with compressive strength of 250 - 500 psi.

	2.2 ACCESSORIES
	A. Geotextile Fabric: Non-biodegradable, woven or non-woven.
	1. Substitutions: Section 01 60 00 - Product Requirements.



	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Verify subdrainage, dampproofing, or waterproofing installation has been inspected.
	B. Verify underground tanks are anchored to their own foundations to avoid flotation after backfilling.
	C. Verify structural ability of unsupported walls to support loads imposed by fill.

	3.2 PREPARATION
	A. Compact subgrade to density requirements for subsequent backfill materials.
	B. Cut out soft areas of subgrade not capable of compaction in place. Backfill with structural or granular fill and compact to density equal to or greater than requirements for subsequent fill material.
	C. Scarify subgrade surface to depth of 6 inch
	D. Proof roll to identify soft spots; fill and compact to density equal to or greater than requirements for subsequent fill material.

	3.3 BACKFILLING
	A. Backfill areas to contours and elevations with unfrozen materials.
	B. Systematically backfill to allow maximum time for natural settlement. Do not backfill over porous, wet, frozen or spongy subgrade surfaces.
	C. Place geotextile fabric over fill prior to placing next lift of fill.
	D. Place material in continuous layers as follows:
	1. Subsoil Fill: Maximum 12 inches compacted depth.
	2. Structural Fill: Maximum 8 inches compacted depth.
	3. Granular Fill: Maximum 8 inches compacted depth.

	E. Employ placement method that does not disturb or damage other work.
	F. Maintain optimum moisture content of backfill materials to attain required compaction density.
	G. Backfill against supported foundation walls. Do not backfill against unsupported foundation walls.
	H. Backfill simultaneously on each side of unsupported foundation walls until supports are in place.
	I. Slope grade away from building minimum 2 percent slope for minimum distance of 10 feet, unless noted otherwise.
	J. Make gradual grade changes. Blend slope into level areas.
	K. Remove surplus backfill materials from site.
	L. Leave fill material stockpile areas free of excess fill materials.

	3.4 TOLERANCES
	A. Section 01 40 00 - Quality Requirements: Tolerances.
	B. Top Surface of Backfilling Within Building Areas: Plus or minus 1 inch from required elevations.
	C. Top Surface of Backfilling Under Paved Areas: Plus or minus 1 inch from required elevations.
	D. Top Surface of General Backfilling: Plus or minus 1 inch from required elevations.

	3.5 FIELD QUALITY CONTROL
	A. Section 01 40 00 - Quality Requirements: Field inspecting, testing, adjusting, and balancing.
	B. Perform laboratory material tests in accordance with ASTM D1557, ASTM D698 or AASHTO T180.
	C. Perform in place compaction tests in accordance with the following:
	1. Density Tests: ASTM D1556, ASTM D2167, or ASTM D2922.
	2. Moisture Tests: ASTM D3017.

	D. When tests indicate Work does not meet specified requirements, remove Work, replace and retest.
	E. Proof roll compacted fill surfaces under slabs-on-grade, pavers, paving, and.

	3.6 PROTECTION OF FINISHED WORK
	A. Section 01 70 00 - Execution and Closeout Requirements: Protecting finished work.
	B. Reshape and re-compact fills subjected to vehicular traffic.

	3.7 SCHEDULE
	A. Interior Slab-On-Grade:
	1. Fill Type, 6 inches thick, compacted to 95 percent.
	2. Cover with Fill Type, 2 inches thick, compact uniformly to 95 percent of maximum density.

	B. Fill Under Grass Areas:
	1. Fill Type, to 6 inches below finish grade, compact uniformly to 85 percent of maximum density.

	C. Fill Under Asphalt and Concrete Paving:
	1. Compact subsoil to 95 percent of its maximum dry density.




	31 25 13 - Erosion Controls
	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. Work Included:

	1.2 UNIT PRICE - MEASUREMENT AND PAYMENT
	A. Measurement and Payment: Section 01 22 00.


	PART 2 -  PRODUCTS
	A. Material shall conform to the following Sections:
	1. Trenching  Section 31 23 17
	2. Fill   Section 31 23 23
	3. Geotextiles DEQ Approved/per Plan
	4. Sandbags DEQ Approved
	5. Silt fence DEQ Approved/per Plan and this Section


	PART 3 -  EXECUTION
	3.1 CONSTRUCTION REQUIREMENTS
	A. Erosion Control Plan.  The erosion control plan in the contract documents reflect special concerns, measures to protect resources, and permit requirements.  An alternate erosion control plan, with all necessary permits, may be submitted for approva...
	B. Controls and Limitations on Work.  Before grubbing and grading, construct all erosion controls around the perimeter of the project including filter barriers, diversion, and settling structures.  Limit the combined grubbing and grading operations ar...
	1. Construct temporary erosion controls in incremental stages as construction proceeds.
	2. Construct temporary slope drains, diversion channels, and earth berms to protect disturbed areas and slopes.
	3. Provide silt fence around existing drainage inlets for protection from sedimentation.
	4. Apply temporary turf establishment on uncompleted disturbed areas that will remain exposed for over 30 calendar days.
	5. Construct and maintain erosion controls on and around soil stockpiles to prevent soil loss.  Silt fence should surround soil stockpiles, and stockpiles should be seeded with appropriate grass species for erosion control if the stockpile is to remai...
	6. Following each day's grading operations, shape earthwork to minimize and control erosion from storm runoff.

	C. Filter Barriers.  Construct silt fence, or brush barriers for filtering sediment from runoff and reducing the velocity of sheet flow.  Conserve brush from clearing operations to construct brush barriers.  Silt fence fabric shall meet the Table belo...
	1. Filter Fabric
	2. Fence post shall be a minimum of 36 inches long.  Wood post shall be of sound quality hardwood with a minimum cross sectional area of 3.0 square inches.  Steel post will be standard “T” and “U” section weighing not less than 1 lb/ft.
	3. Wire fence shall be a minimum 14.25 gage with a maximum 6 inches mesh opening or as approved by DEQ.
	4. Envirofence or approved equal maybe used in lieu of the above method providing the unit is installed per manufacturer’s instructions.

	D. Sediment Retention Structures.  Construct temporary sediment retention structures as follows:
	1. Temporary sediment traps.  Construct temporary sediment traps to detain runoff from disturbed areas and settle out sediment.  Provide outlet protection.

	E. Outlet Protection.  Construct riprap aprons or basins to reduce water velocity and prevent scour at the outlet of permanent and temporary erosion control measures.
	F. Diversions.  Construct temporary channels, temporary culverts, earth berms, or sandbags to divert water around disturbed areas and slopes.  Use temporary channels, temporary culverts, pumps, sandbags, or other methods to divert the flow of live str...

	3.2 MAINTENANCE AND CLEANUP
	A. Maintain temporary erosion control measures in working condition until the project is complete or the measures are no longer needed.  Clean erosion control measures when half full of sediment.  Use the sediment in the work, if acceptable, or dispose.
	B. Replace erosion control measures that cannot be maintained and those that are damaged by construction operations.
	C. Remove and dispose of temporary erosion control measures when the turf is satisfactorily established and drainage ditches and channels are lined and stabilized.  Remove and dispose of erosion control measures.
	D. Restore the ground to its natural or intended condition and provide permanent erosion control measures.



	32 01 01 - Pavement Removal and Replacement
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Where trenches, pits or other excavations are made in existing roadways and where asphalt or concrete pavement exists, restoration of such pavements shall require Department of Public Works Pavement Patching and Repair Permit, field inspection and ...
	B. Refer to Typical Road Restoration in project drawings for removal and replacement requirements.

	1.2 RELATED SECTIONS
	A. Policy on Asphalt Road Pavement Patching and Repair by DPW (provided at the end of this section).
	B. Specifications for Road Restoration by DPW (provided at the end of this section).

	1.3 UNIT PRICE - MEASUREMENT AND PAYMENT
	A. Measurement and Payment: Section 01 22 00.

	1.4 SUBMITTALS
	A. Certificates of Conformance or Compliance: Submit the following for approval:
	1. Base materials
	2. Asphalts and asphalt cement
	3. Bituminous Concrete Mix
	4. Concrete

	B. Materials Tests and Test Reports: The testing requirements for materials incorporated in referenced documents will be waived provided the manufacturer submits certificates stating: previously manufactured materials have been tested by recognized la...
	C. DPW Pavement Patching and Repair Permit – refer to DPW Policy on Asphalt Road Pavement Patching and Repair for guidelines.


	PART 2 -  PRODUCTS
	See attached DPW Specifications for Road Restoration.

	PART 3 -  EXECUTION
	See attached DPW Specifications for Road Restoration.


	32 01 01bDPW Policy
	32 11 23 - Aggregate Base Courses
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Aggregate subbase.
	2. Aggregate base course.

	B. Related Sections:
	1. Section 31 22 13 - Rough Grading: Preparation of site for base course.
	2. Section 31 23 17 - Trenching: Compacted fill under base course.
	3. Section 31 23 23 - Fill: Compacted fill under base course.


	1.2 UNIT PRICE - MEASUREMENT AND PAYMENT - Not Used.
	1.3 REFERENCES
	A. American Association of State Highway and Transportation Officials:
	1. AASHTO M288 - Standard Specification for Geotextile Specification for Highway Applications.
	2. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils Using a 10-lb) Rammer and an 18-in. Drop.

	B. ASTM International:
	1. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort 12,400 ft-lbf/ft3.
	2. ASTM D1556 - Standard Test Method for Density of Soil in Place by the Sand-Cone Method.
	3. ASTM D1557 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort 6,000 ft-lbf/ft3.
	4. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the Rubber Balloon Method.
	5. ASTM D2922 - Standard Test Method for Density of Soil and Soil-Aggregate in Place by Nuclear Methods Shallow Depth.
	6. ASTM D2940 - Standard Specification for Graded Aggregate Material For Bases or Subbases for Highways or Airports.
	7. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in Place by Nuclear Methods Shallow Depth.


	1.4 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Requirements for submittals.
	B. Product Data:
	1. Submit data for geotextile fabric and herbicide.

	C. Samples: Submit, in air-tight containers, 10 lb sample of each type of aggregate fill to testing laboratory.
	D. Materials Source: Submit name of aggregate materials suppliers.
	E. Manufacturer's Certificate: Certify Products meet or exceed specified requirements.

	1.5 QUALITY ASSURANCE
	A. Furnish each aggregate material from single source throughout the Work.
	B. Perform Work in accordance with CNMI’s Department of Public Works’ standard.
	C. Maintain one copy of each document on site.


	PART 2 -  PRODUCTS
	2.1 AGGREGATE MATERIALS
	A. Subbase Aggregate: ASTM D2940; graded type.
	B. Base Aggregate: ASTM D2940; graded type.

	2.2 ACCESSORIES
	A. Geotextile Fabric: AASHTO M288; non-woven, polypropylene.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Section 02 00 00 - Existing Conditions: Verification of existing conditions before starting work.
	B. Verify compacted substrate is dry and ready to support paving and imposed loads.
	1. Proof roll substrate in minimum two perpendicular passes to identify soft spots.
	2. Remove soft substrate and replace with compacted fill as specified in Section 31 23 23.

	C. Verify substrate has been inspected, gradients and elevations are correct.

	3.2 PREPARATION
	A. Correct irregularities in substrate gradient and elevation by scarifying, reshaping, and re-compacting.
	B. Do not place fill on soft, muddy, or frozen surfaces.

	3.3 AGGREGATE PLACEMENT
	A. Install geotextile fabric over subgrade in accordance with manufacturer's instructions.
	1. Lap ends and edges minimum 6 inches.
	2. Anchor fabric to subgrade when required to prevent displacement until aggregate is installed.

	B. Spread aggregate over prepared substrate to total compacted thickness of 6 inches.
	C. Place aggregate equal thickness layers to total compacted thickness of 6 inches.
	1. Maximum Layer Compacted Thickness: 8 inches.
	2. Minimum Layer Compacted Thickness: 4 inches.

	D. Roller compact aggregate to 95 percent maximum density or as indicated on Drawings.
	E. Level and contour surfaces to elevations, profiles, and gradients indicated.
	F. Add small quantities of fine aggregate to coarse aggregate when required to assist compaction.
	G. Maintain optimum moisture content of fill materials to attain specified compaction density.
	H. Use mechanical tamping equipment in areas inaccessible to compaction equipment.

	3.4 TOLERANCES
	A. Section 01 40 00 - Quality Requirements: Tolerances.
	B. Maximum Variation From Flat Surface: 1/2 inch measured with 10 foot straight edge.
	C. Maximum Variation From Thickness: 1/4 inch.
	D. Maximum Variation From Elevation: 1/2 inch.

	3.5 FIELD QUALITY CONTROL
	A. Section 01 40 00 - Quality Requirements: Field inspecting, testing, adjusting, and balancing.
	B. Compaction testing will be performed in accordance with ASTM D1556, ASTM D1557, ASTM D698, AASHTO T180, ASTM D2167, ASTM D2922 or ASTM D3017.
	C. When tests indicate Work does not meet specified requirements, remove Work, replace and retest.
	D. Frequency of Tests: One test for every 1000 square yards of each layer compacted aggregate.

	3.6 SCHEDULES
	A. Pavement Restoration: thickness as indicated in the Drawings placed in equal layers.
	1. Compact placed aggregate materials uniformly to achieve minimum percentage of maximum dry density indicated in the Drawings.




	32 92 00 - Turf and Grasses
	33 10 01 - Water Transmission and Distribution System
	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. The work includes providing new water piping and connecting to existing water piping systems and related work.
	1. Water Pipelines: Provide and install transmission and distribution lines, water meters, gate valves, blow-off valves, and other related appurtenances in accordance with the drawings, these specifications and the CUC’s Standards.
	2. Coordination of Work: Coordinate all work under this section, particularly connection to existing systems and other activities, which will affect water service with the Contracting Officer and the Water Division of the Commonwealth Utility Corporat...


	1.2 RELATED SECTIONS
	A. Section 02 00 00 - Existing Conditions
	B. Section 02 00 50 - Existing Underground Structures
	C. Section 31 23 16 - Excavation
	D. Section 31 23 17 - Trenching
	E. Section 31 23 23 – Fill

	1.3 REFERENCES
	A. The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.
	1. Federal Specifications:
	WW-P-421c Pipe cast iron, pressure (for water and other liquids)
	WW-V-58B Valves, Gate, Cast Iron; Threaded and Flanged (for Land Use)
	TT-P-51f Asphalt Varnish
	2. American National Standards Institute (ANSI) Publications:
	A21.11 Rubber Gasket for Joint for Ductile Iron and Gray Iron Pressure Pipe and Fittings
	3. B16.1-1967 Cast Iron Flanges and Flanged Fittings 25, 125, 250 and 800 lbs.
	4. American Society of Mechanical Engineers (ASME) Publications:
	5. B16.1-2010 Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250
	6. American Society for Testing and Materials (ASTM) Publications:
	A47-99(2009) Ferritic Malleable Iron Castings
	A48-03(2012) Gray Iron Castings
	A126-04(2009) Gray Iron Castings for Valves, Flanges and Pipe Fittings
	A269-10 Seamless and Welded Austenitic Stainless Steel Tubing for General Service
	A307-10 Carbon Steel Bolts and Studs, 60000 PSI Tensile Strength
	A325-10 Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum Tensile Strength
	A513-12 Electrical-Resistance-Welded Carbon and Alloy Steel Mechanical Tubing
	B61-08 Steam or Valve Bronze Castings
	B62-09 Composition Bronze or Ounce Metal Castings
	D1248-12 Polyethylene Plastics Extrusion Materials for Wire and Cable
	D1785-12 Polyvinyl Chloride (PVC) Plastic Pipe, Schedules 40, 80, and 120
	D2564-12 Solvent Cements for Poly (Vinyl Chloride) (PVC) Plastic Pipe and Fittings.
	D 2683  Standard Specification for Socket-Type Polyethylene Fittings for Outside Diameter-Controlled Polyethylene Pipe and Tubing
	D3261  Standard Specification for Butt Heat Fusion Polyethylene (PE) Plastic Fittings for Polyethylene (PE) Plastic Pipe and Tubing
	D 3350-08  Standard Specification for Polyethylene Plastics Pipe and Fittings Materials
	7. American Water Works Association (AWWA) Publications:
	C104-08 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water
	C105-10 Polyethylene Encasement for Ductile-Iron Pipe Systems
	C110-12 Ductile-Iron and Gray-Iron Fittings
	C111-12 Rubber Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
	C115-11 Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded Flanges
	C151-09 Ductile-Iron Pipe, Centrifugally Cast, for Water
	C153-11 Ductile-Iron Compact Fittings for Water Service
	C500-09 Metal-Seated Gate Valves for Water Supply Service
	C503-05 Wet-Barrel Fire Hydrants
	C507-11 Ball Valves, 6 In. Through 60 In.
	C509-09 Resilient-Seated Gate Valves for Water Supply Service
	C600-10 Installation of Ductile-Iron Water Mains and Their Appurtenances
	C605-05 Underground Installation of Polyvinyl Chloride (PVC) Pressure Pipe and Fittings for Water
	C651-05 Disinfecting Water mains
	C701-12 Cold-Water Meters–Turbine Type, for Customer Service
	C800-05 Underground Service Line Valves and Fittings
	C900-07 Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 4 In. Through 12 In., for Water Transmission and Distribution
	C906-90 Polyethelene (PE) Pressure Pipe and Fittings, 4 In. through 63 In., for Water Distribution and Transmission
	M20 Manual of Water Supply Practices, Water Chlorination and Chlorination Practices and Principles


	1.4 SUBMITTALS
	A. Submit drawings for layout of valving systems, connections to existing systems, water service connections and special transition sections.  Indicate locations and configurations of all fittings, valves, and other appurtenances and accessories on la...
	B. Manufacturer’s Data: Submit manufacturer’s standard drawings or catalog cuts of the following items:
	1. Pipe, fittings, joints, couplings, and gaskets
	2. All Valves, including, but not limited to gate, check, pressure, float, air relief, altitude, pump control, and blow-off.                                                                                                                               ...
	3. Valve boxes
	4. Water Meters

	C. Standards Compliance: Submit manufacturer’s certificates of conformance or compliance for each of the following items:
	1. Pipes and fittings
	2. Pipe joint materials
	3. Valves
	4. Valves Boxes


	1.5 QUALITY ASSURANCE
	A. All material shall be new and of current manufacture and shall be guaranteed against defects of workmanship in accordance with the general conditions and supplementary conditions.
	B. For assembly, installation and testing of work in this section use only thoroughly trained and experienced personnel who are familiar with the requirements for this work and with installation recommendations.
	C. All drinking water system components shall be certified as meeting and conforming to the requirements of NSF/ANSI 61 and 372.
	1. NSF/ANSI 61 - Drinking Water System Components - Health Effects.
	2. NSF/ANSI 372 - Drinking Water System Components - Lead Content.


	1.6 DELIVERY, STORAGE, AND HANDLING OF MATERIALS:
	A. Delivery and Storage: Inspect materials delivered to site for damage; unload and store with minimum handling.  Store materials in enclosures or under protective covering; store rubber gaskets not to be installed immediately under cover, out of dire...
	B. Handling: Handle pipe, fittings, valves and other accessories and appurtenances in such a manner as to ensure delivery to the trench in sound, undamaged condition.


	PART 2 -  PRODUCTS
	2.1 POLYVINYL CHLORIDE PIPE (PVC): LESS THAN 4-INCH DIAMETER
	A. Pipe-Polyvinyl chloride pipe less than four inches in diameter shall be schedule 80.  PVC material shall conform to ASTM D1785.  Each length of pipe shall be marked with the manufacturer’s name, nominal size, schedule, and date of manufacture.
	B. Joints and Fittings - Joints shall be solvent weld, socket type conforming to ASTM D2564.  Joints and fittings shall have pressure rating at least equivalent to that of the pipe.

	2.2 POLYVINYL CHLORIDE PIPE (PVC): 4-INCH THRU 12-INCH DIAMETER
	A. Pipe - Polyvinyl chloride pipe shall conform to AWWA C900-07, Class 235 (DR 18).
	Each standard or random length shall have been factory tested twice the service pressure rating of the pipe.  Each length of pipe shall be marked with the manufacturer’s name, nominal size, pressure classification and date of manufacture.
	B. Joints - Joints shall be push-on type couplings or internal socket bell PVC unless shown otherwise on the drawings with rubber gaskets conforming to ASTM D3139.  Internal socket bells of PVC pipe or separate couplings shall meet the same strength r...
	C. Fittings - Fittings shall be of ductile iron mechanical joint compact type conforming to ANSI/AWWA C153.  Fittings shall have a pressure rating at least equivalent to that of the pipe used and shall be cement-mortar lined, double thickness, in acco...
	D. Water Main Warning Tape - Metallic impregnated warning tape shall be blue in color with “Caution - Buried Water Line Below” continuously printed on it.  Tape shall be made by company regularly engaged in making metallic warning tapes, such as Griff...

	2.3 DUCTILE IRON PIPE (DI): 4-INCH THRU 12-INCH DIAMETER
	A. For use at all exposed conditions both aboveground and in valve vaults.
	B. Ductile-Iron Pipe:
	a. Comply with AWWA C151.
	b. Bituminous Outside Coating: Comply with AWWA C151.
	c. Pipe Mortar Lining:
	1) Comply with AWWA C104.
	2) Double thickness.

	d. Pipe Class:
	1) Comply with AWWA C151.
	2) Working pressure 250psi

	e. Fittings:
	1) Material: Ductile iron, AWWA C110.
	2) Compact Fittings: Comply with AWWA C153.
	3) Coating and Lining:
	a. Bituminous Coating: Comply with AWWA C110.
	b. Cement Mortar Lining: Comply with AWWA C104, double thickness.

	f. Joints:
	1) Mechanical and Push-on Joints: Comply with AWWA C111.
	2) Flanged Joints: Comply with AWWA C115



	2.4 VALVES, AND OTHER WATER ACCESSORIES
	A. Gate Valve:
	1. Valves 2”- 12” shall be resilient wedge type rated for 250 psig cold water working pressure. All ferrous components shall be ductile iron, ASTM A536. Valves 3”-12” shall be in full compliance with AWWA C515. The words “D.I.” or “Ductile Iron” shall...
	2. The gate valve stem and wedge nut shall be copper alloy in accordance with Section 4.4.5.1 of the AWWA C515 Standard. Stainless Steel stems are not acceptable. The NRS stem must have an integral thrust collar in accordance with Section 4.4.5.3 of A...
	3. Valves shall be certified by NSF to Standard 61.
	4. The    operating    nut    shall    be constructed of ductile iron and shall have four flats at stem connection to ensure even input torque to the stem. All   gaskets   shall   be   pressure-energized O-Rings.  Handwheels shall be furnished only wh...
	5. Stem shall be sealed by three O-Rings. The top two O-Rings shall be replaceable with valve fully open and while subject to full rated working pressure. O-Rings set in a cartridge shall not be allowed.
	6. All internal and external surfaces of the valve body and bonnet shall have a fusion-bonded-epoxy coating, complying with ANSI/AWWA C550, applied electrostatically prior to assembly.
	7. Valves shall be American Flow Control’s Series 2500 Ductile Iron Resilient Wedge Gate Valve, or approved equal.
	8. Valves Boxes: Each gate valve on buried piping shall be provided with an adjustable cast-iron box of a size suitable for the valve on which it is to be used.  The head shall be round and the lid shall have the word “WATER” cast on it.  The least di...

	B. Check Valve:
	Check valve shall be of the flanged globe style, center-guided, silent, non-slam type. Check valve to have cast iron body, bronze disc and seat, and stainless steel spring   with NSF 61 approved fusion bonded epoxy coating.  Flange drilling to be ANSI...
	Globe style silent check valve shall be Flomatic, model 402BTR, manufactured by Flomatic Corporation, or approved equal.
	C. Pressure Gauge:
	All pressure gauges shall have a 3-1/2" dial with black enamel finish with stainless steel plate ring.  Accuracy shall be ½ of 1 percent of scale range.  The movement shall be constructed of stainless steel and monel, rustproof and corrosion resistant...
	Gauges shall be March Type 103 “Mastergauge”, Marshall town Figure 23, Ashcroft Duragauge equivalent, or approved equal.
	D. Flow Meter:
	Flow Meter shall be SCADA compatible.  The flow meter shall be bluetooth capable.
	1. Flow Sensor
	 Mounting:  Flange ANSI B 16.5
	 Housing:  Carbon Steel
	 Flanges:  Carbon Steel
	 Lining:   Hard Rubber
	 Accuracy:  Better than ±0.25%
	2. Remote Display Unit (mounted within chlorination building)
	 Housing:  Polycarbonate, glass reinforced
	 Protection Lid: Transparent Polycarbonate
	 Display: 1.5 x 2.7” white backlit LCD-display (64 x 128 pixels) with softkeys
	3. Remote Converter
	 Accuracy:  ± 0.1% of reading
	 Measuring Range: Minimum range = 0 – 0.6 ft/sec
	    Maximum range = 0 – 30 ft/sec
	 Housing:  Polycarbonate, glass reinforced

	The flow meter shall be equipped with a data logger.
	The flowmeter shall be installed in a straight pipe at a distance from interfering elements of 3 x Diameter upstream and 2 x Diameter downstream or per manufacturer’s requirements.
	Manufacturer: MJK Magflux Electromagnetic Flow Meter, or approved equal.
	E. Combination Air Release Valve:
	Combination air release valve shall be automatic float operated valves designed to exhaust large quantities of air during the filling of a piping system and close upon liquid entry.  The valve shall open during draining or if a negative pressure occur...
	The valve body and cover shall be constructed of ASTM A126 Class B cast iron.
	The float, guide shafts, and bushings shall be constructed of Type 316 stainless steel.  Non-metallic floats, linkage, or bushings are not acceptable. Resilient seats shall be Buna-N.
	The exterior of the valve shall be coated with a universal alkyd primer.
	Manufacturer: Series 201C.2 (single body) as manufactured by Val-Matic Valve and Manufacturing Corporation, Elmhurst, Il, USA, or approved equal.

	2.5 Fire Hydrant:
	Hydrants shall conform to AWWA C503 or UL 246, “Wet Barrel” design.  Hydrants shall be 6-inch diameter with a minimum 5-inch clear inlet valve opening, and provided with one 4-1/2 inch pumper connection and two 2-1/2 inch hose connections.  Hydrants s...
	2.6 Flush Hydrant:
	Flush hydrant shall be self-draining, compression type with 2-3/16” main valve opening.  Inlet connection shall be 2-inch MJ.  Outlet shall be 2-inch IP.  Hydrant shall have a 3-inch ductile iron pipe riser with a cast iron stock top, and non-turning ...
	Flush hydrant shall be Eclipse No. 2 Post Hydrant as manufactured by John C. Kupferle Foundry Co., or approved equal.

	2.7 Corporation Stops:
	Corporation stops shall be ball valve type made up of brass conforming to ASTM B62; and shall be suitable for the working pressure of the system. Inlet shall be male iron pipe thread or AWWA taper thread.  Outlet shall be pack joint for PE pipe.  Corp...
	2.8 SERVICE SADDLE:
	Service saddle shall be double strap type, stainless steel type 304, designed to hold pressures in excess of pipe working pressure.
	2.9 CONNECTORS
	A. Flexible Couplings: Provide flexible couplings where called for on the drawings or where necessary in sizes and working pressure equal to the design pressure for the pipe for which they are to be installed.  For buried pipes, they shall have cast-i...
	Couplings shall be of steel with stainless steel bolts, without pipe stop, and shall be sized fit the pipe shown on the plans.  The thickness of the middle ring shall be not less than the thickness of the steel pipe on which it is used, and in no case...
	B. Flanged Couplings Adapters: Flanged adapters shall have at least four (4) anchor studs per coupling or equivalent.  Bolts and nuts shall be Type 18-8 stainless steel.
	C. Clamp-Type Couplings: Clamp-type couplings shall be designed for a water working pressure equal to the design pressure for the pipe on which they are installed, and shall be equipped with rubber gaskets for water service.  Couplings for pipe and fi...
	Buried clamp-style couplings shall be coated with a coal tar compound.  The compound shall be 1/8-inch thick coating of EC-244, as manufactured by Minnesota Mining and Manufacturing Co., Bitumastic Super Service Black by the Koppers Co., or approved e...
	D. Insulating Flanges: Insulating flanges shall be used with couplings to connect pipes of dissimilar material or when indicated on the drawings.  The insulating flanges shall consist of a central gasket, bolt sleeve and insulating washer with steel w...
	E. Bolts and Nuts: All bolts, washer, and nuts not specified to be Type 18-8 stainless steel shall be hot dipped galvanized steel bolts unless otherwise shown on drawings.  The material for steel bolts and nuts shall conform to the requirements of the...
	All bolts shall be furnished with hexagonal or square heads and semi-finished hexagonal nuts.
	The dimensions of all heads and nuts shall be not less than those required for the American Standard regular, and the height shall be sufficient to break the bolt in the body portion when tested.  Threads shall be American Standard Screw Thread, coars...
	F. Adapters: Wherever indicated or whenever a transition from one type of pipe to another occurs, suitable adapters for pressure rating equal to the adjacent pipes shall be installed.

	2.10 RESTRAINED JOINTS
	Wedge action retainer glands shall be used on the mechanical joints of new fire hydrant installations; on PVC pipe specified to be restrained to a mechanical joint hub; on mechanical joints specified to be retained on the construction drawings; and on...
	A. Retainer gland restraints for ductile iron pipe shall be “Mega-Lug 1100 Series” and retainer gland restraints for PVC pipe shall be “Mega-Lug 2200 Series” by EBBA Iron Sales, or approved equal.
	B. Joint preparation and installation shall be in accordance with manufacturer’s recommendations.

	2.11 PIPE SUPPORTS
	A. Pipe Saddle on Concrete Support: Concrete support shall be 2,000 psi cast-in-place concrete with 1”x2” stainless steel restraint strap and 30# felt-liner around the full circumference, installed as shown in the plans.
	B. Pipe Saddle on Stanchion Support: Pipe support shall be stainless steel stanchion saddle with stainless steel yoke and nuts, designed to hold pressures in excess of pipe working pressure. Provide Figure 63P Square Cut End Stanchion, stainless steel...


	PART 3 -  EXECUTION
	3.1 GENERAL
	A. No more than one week’s supply of material shall be distributed in advanced of pipe laying operations unless approved by the Owner’s Representative.

	3.2 PIPE LAYING AND JOINTING
	A. Pipe, fittings, valve and accessories will be carefully inspected by the Contracting Officer before and after installation and those found defective will be rejected.  Pipes and fittings shall be free from fins and burrs.  Before being placed in po...
	Installation of piping, fittings, and appurtenances shall be in accordance with the manufacturer’s written instructions and in accordance with the following references:
	1. Ductile Iron Pipe - AWWA C600-10
	2. Polyvinyl Chloride Pipe - AWWA C605-05
	The locations of mains are shown on the drawings.  All mains shall be installed to the grades and elevations shown on the drawings and shall provide a minimum cover of 3 feet from the top of the pipe to existing ground or paved surface.  The allowable...

	B. Connections to Existing Lines: Connections to existing lines shall be made in a manner approved by the Owner’s Representative and shall be accomplished with a minimum interruption of service on the existing line.  Where connections to existing line...
	C. Connections to Water Mains: Service lines shall be connected to the main by a corporation stop and a service saddle or clamp, with a stopcock except as otherwise indicated.  The work shall include the connection to the property service line and be ...
	D. Installation shall be in accordance with the general requirements for installation of pipelines and with the applicable requirements of AWWA C600, or AWWA C605.  Pipe shall be laid in flat-bottom trench without blocks.

	3.3 INSTALLATION OF VALVES
	A. Installation of Valves - Valves shall be installed in accordance with the applicable installation requirements specified herein before for the respective pipeline material of which valves are a part.

	3.4 INSTALLATION OF METER ASSEMBLIES
	A. Meter assemblies shall be installed as shown in the plans and in accordance with the manufacturer’s recommendation and with the CUC Standards.  Location shall be as shown or as directed by the Owner’s Representative.

	3.5 DISINFECTION
	A. All new potable water lines and affected portions of existing potable water lines shall be flushed and disinfected in accordance with AWWA C601.  Application shall be by the continuous feed method.

	3.6 WATER WARNING TAPE
	A. The warning tape shall be installed 18 inches above the top of the pipe, and brought to ground surface at valve boxes.

	3.7 FIELD TEST AND INSPECTIONS
	A. The Contracting Officer will conduct field inspection and witness all field tests specified in this Section.  The Contractor shall perform all field tests, and provide all labor, equipment and incidentals required for testing.  Approval will be by ...

	3.8 PIPE PRESSURE AND LEAKAGE TEST
	All water mains and appurtenances including service laterals and service connection shall be subjected to a hydrostatic pressure test by the Contractor as directed by the Contracting Officer.
	A. PRESSURIZATION: After the pipe has been laid, all newly laid pipe or any valve section thereof shall be subjected to a hydrostatic pressure of at least 1.5 times the working pressure at the point of testing.  Each valve section of the pipe shall be...
	The hydrostatic test shall be at least 2 hour duration.  Test pressure shall not vary by more than 5 psi for the duration of the test.
	B. AIR REMOVAL: Before applying the specified test pressure, air shall be expelled completely from the pipe, valves and hydrants.  If permanent air vents are not located at high points, the Contractor shall install corporation cocks at such points so ...
	At the conclusion of the pressure test, the corporation cocks shall be removed and plugged or left in place at the discretion of the Owner.
	C. EXAMINATION: Any exposed pipe, fittings, valves, hydrants, and joints shall be examined carefully during the test.  Any damaged or defective pipe, fittings, valves, hydrants, or joints that are discovered following the pressure test shall be repair...
	D. LEAKAGE TEST: Leakage shall be defined as the quantity of water that must be supplied into the newly laid pipe or any valved section thereof to maintain pressure within 5 psi of the specified test pressure after the pipe has been filled with water ...
	Leakage shall not be measured by a drop in pressure in a test section over a period of time.
	E. ALLOWABLE LEAKAGE: No pipe installation will be accepted if the leakage is greater than that determined by the following formula:
	L =  SD
	148,000
	Where:

	L = allowable leakage, in gallons per hour
	S = length of pipe tested, in feet
	D = nominal diameter of the pipe, in inches
	P = average test pressure during the leakage test, in pound per square inch (gauge)

	3.9 CHLORINATION OF WATER PIPELINES AND FITTINGS
	Upon completion of the installation of the water system and pressure testing and as soon as is practicable thereafter, the Contractor shall flush and disinfect the water system.
	The Contractor shall install temporary risers adjacent to certain valves for disinfection purposes prior to the start of backfill.  The excavation necessary to expose these risers and the final backfill shall be performed by the Contractor.
	The Contractor shall expose all service connections for chlorination.  After completion of the chlorination and flushing, the Contractor shall backfill the connections.
	A. DISINFECTION PROCEDURE: The Contractor shall perform all work necessary for the disinfection of water pipelines under the supervision of the Contracting Officer.
	B. PRELIMINARY FLUSHING: Where conditions permit, main shall be flushed with maximum available pressure and velocity.  Adequacy of flushing shall be determined by the absence of particles.
	C. CHLORINATION: The Contractor shall submit to the Contracting Officer, for approval, a sketch showing locations of sampling points and a plan of schedule delineating the method or steps he proposes to use to accomplish the work.  The following metho...
	1. Flush new system adequately with chlorinated of at least 50 mg/l concentration.
	2. Retention of chlorinated water (50 mg/l) overnight.
	3. Expose interior surfaces of pipes with chlorinated water (200 mg/l) for 2 hours.
	4. SAMPLING: In all cases, microbiological samples shall be taken only after all chlorine has been flushed out as evidence by the ortho-tolidine test.  Sampling shall be done by the Contractor under the coordination of the Contracting Officer.
	5. DISPOSAL OF CHLORINATED WATER: The Contractor shall be responsible for the proper disposal of chlorinated water to safeguard public health and environment in accordance with local health requirements.
	6. CERTIFICATION: New mains shall be certified after two samples that are collected 24 hours apart in newly chlorinated areas, and one sample that is collected in normally chlorinated area that are adjacent to and directly connected to new mains show ...
	7. REPETITION OF PROCEDURE: Disinfection of mains shall be repeated until samples show absence of coliforms.
	8. PROCEDURAL GUIDELINE: The disinfection procedures herein above are guidelines only and do not guaranty certification after one application.




	33 16 13.16 - Prestressed Concrete Aboveground Water Utility Tank send to DN
	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. Work Included
	1. This section specifies the design qualifications for the Tank Contractor and requirements for the construction of an AWWA D110 Type I core wall, strand wound, prestressed, concrete circular tank and foundation; including all site work, excavation, ...
	2. In the event of discrepancy between this section of the Specifications and any other section of the Specifications, this section shall govern.
	3. The Tank Contractor shall furnish all labor, materials, tools, and equipment necessary to construct, disinfect and test the strand wound, prestressed concrete tank and appurtenances as indicated on the drawings, and as specified.
	4. The specifications and project concept drawings reflect the minimum tank design requirements that shall be used as a guide for the tank design.

	B. Related Work Described Elsewhere
	1. Section 03 30 00 Cast-in-Place Concrete
	2. Section 33 10 01: Water Distribution System
	3. Section 31 23 16:  Excavation
	4. MGS Geotechnical Engineering Report

	C. Description of System
	1. The tank shall consist of a cast-in-place reinforced concrete mat foundation, a strand wrapped, cast-in­ place vertical and circumferentially wound prestressed concrete wall, and a cast-in-place clear span concrete dome roof.

	D. Tank Contractor Definition
	1. If construction for the prestressed concrete tank is subcontracted, the Tank Contractor shall be identified by the main Contractor in its executed Bid Documents.
	2. Due to the critical and complex technical requirements of this project, the prestressed concrete tank specified in this Section shall be furnished by a single Tank Contractor. The Tank Contractor shall be a single firm, or corporation to assume ful...


	1.2 QUALITY ASSURANCE
	A. Qualifications and Experience
	1. Singular Responsibility: It is the intent of this specification to require single party responsibility for the design and construction of the cast-in-place with vertical prestressed reinforcement, AWWA D110 Type I pre-stressed concrete tank. The ta...
	2. All tank work shall be performed by a company that specializes in the design and construction of AWWA D110 Type I cast-in-place, vertical pre-stressed, strand wound pre-stressed concrete tanks using the method of circumferential pre-stressed reinfo...
	3. The Tank Contractor shall have in its employ a Design Engineer registered with the Northern Mariana Islands Board of Professional Licensing as a structural engineer with a minimum experience of five years in the design of AWWA D110 tanks with Type ...
	4. The Tank Contractor shall employ for this project a team consisting of a tank superintendent, project manager, certified shotcrete foreman, pre­stressing foreman, each of whom shall have constructed a minimum of three AWWA D110 Type I core wall tan...
	5. Experience in the design and construction of AWWA D110 Type II, Ill or Type IV core wall tanks, tanks having fixed wall bases, mild-steel reinforced tank core walls, tank core walls incorporating internal stressing systems or external wire wrapping...

	B. Codes & Standards
	C. All Codes shall be considered the most current version of that code unless noted otherwise.
	1. ACI 301 Specifications for Structural Concrete
	2. ACI 305 Hot Weather Concreting
	3. ACI 306 Cold Weather Concreting
	4. ACI 309R Guide for Consolidation of Concrete
	5. ACI 318 Building Code Requirements for Reinforced Concrete and Commentary
	6. ACI 350 Code Requirements for Environmental Engineering Concrete Structures and Commentary
	7. ACI 350.3 Seismic Design of Liquid Containing Concrete Structures and Commentary
	8. ACI 372R Design and Construction of Circular Wire- and Strand Wrapped Prestressed Concrete Structures
	9. ACI 506R Guide to Shotcrete
	10. ASTM A123/A123M Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products
	11. ASTM A185 Standard Specification for Steel Welded Wire Reinforcement, Plain, for Concrete
	12. ASTM A416 Standard Specification for Steel Strand, Uncoated Seven-Wire for Prestressed Concrete
	13. ASTM A475 Standard Specification for Zinc-Coated Steel Wire Strand
	14. ASTM A615/A615M Standard Specification for Deformed and Plain Carbon-Steel Bars for Concrete Reinforcement
	15. ASTM A706/A706M Standard Specification for Low-Alloy Steel Deformed and Plain Bars for Concrete Reinforcement
	16. ASTM A722/A722M Standard Specification for Uncoated High-Strength Steel Bar for Prestressing Concrete
	17. ASTM C31 Standard Practice for Making and Curing Concrete Test Specimens in the Field
	18. ASTM C33 Standard Specification for Concrete Aggregates
	19. ASTM C39 Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens
	20. ASTM C231 Test Method for Air Content of Freshly Mixed Concrete by the Pressure Method
	21. ASTM C618, Type F Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete
	22. ASTM D698 Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 Ft. - lbf/ft3) 600 KN-M/M3)
	23. ASTM C920 Specification for Elastomeric Joint Sealants
	24. ASTM D1056 Standard Specification for Flexible Cellular Materials - Sponge or Expanded Rubber
	25. ASTM C1116/C1116M Standard Specification for Fiber-Reinforced Concrete and Shotcrete
	26. ASTM D1556 Standard Test Method for Density and Unit Weight of Soil in Place by the Sand-Cone Method
	27. ASTM D1557 Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 Ft. - lbf/ft3) 2700 KN-M/M3
	28. ASTM D2000   Classification    System   for   Rubber   Products   in   Automotive Applications
	29. ASCE Standard 7-16 Minimum Design Loads for Buildings and Other Structures
	30. AWWA C652 Standard for Disinfection of Water-Storage Facilities
	31. AWWA D110 Wire and Strand Wound, Circular, Prestressed Concrete Water Tanks
	32. TID-7024, Dynamic   Pressure on Fluid Containers of Nuclear Reactors and Earthquakes
	33. US Army Corps of Engineers Specification CRD-C-572, Specification for PVC Waters top

	D. Design Criteria
	1. The pre-stressed concrete tank shall be designed and constructed in accordance with the provisions of AWWA D110 Standard for Wire or Strand Wound Circular Pre-Stressed-Concrete Water Tanks, Type I core wall, ACI 350, ACI 350.3, ASCE 7 and IBC 2018.
	2. Horizontal pre-stressing strands shall be continuous. Horizontal pre-stressing strands may be spliced using Tank DOR-approved splice devices and stressing operation continued with records of the splice locations and stresses made available for insp...
	3. The Tank Contractor shall use the following loadings and requirements in the design calculation:
	a. Capacity: 1,000,000 gallons.
	b. Dimensions: 64’-0” inside diameter, 41’-0”” water depth.
	c. Dead Load: shall be the estimated weight of all permanent imposed loads. Unit weight of concrete 150 pounds per cubic foot; steel 490 pounds per cubic foot.
	d. Live Load: shall be the weight of all the liquid when the reservoir is filled to overflowing.  Unit weight of liquid 62.4 pounds per cubic foot.
	e. Minimum Backfill Height: 6” below top of footing
	f. Maximum Backfill Height: as required by the hydrostatic design requirement of the tank. The dynamic seismic forces caused by the backfill surrounding the tank, if any, shall be taken into account according to the soil-structure interaction criteria...
	g. Seismic Criteria:
	1) Seismic Design Criteria: Seismic design shall be based on the applicable sections of AWWA D110-13, ACI 350.3, ASCE 7-10, TID 7024 and the local jurisdictional building code whichever is more stringent.
	2) The values for total lateral force and total base overturning moment used in design shall not be less than 80% of the base shear value and overturning moment, each adjusted for the effects of soil-structure interaction that is obtained using the AS...
	3) Damping for convective (sloshing) force component shall be taken as 0.5 percent. Impulsive and convective components shall be combined by the direct sum or the square toot of the sum of squares (SRSS) method where the modal periods are separated. I...
	4) Sloshing Height: The sloshing height shall be calculated using AWWA D110, but need not exceed the fluid displacement calculation when determined using ACI 350.3, TID 7024 or ASCE 7. The effects of the "sloshing wave" shall be accounted for by incre...
	5) Dynamic Effects of Backfill: Seismic design shall consider the additive effects of the dynamic backfill loading.
	6) Base Restraint Cable Design:
	a) The base restraint prestressing cables shall be designed for the total base shear obtained from the maximum values of impulsive and convective components and the dynamic effects of backfill. The maximum allowable restraint-cable tensile stress shal...


	h. Wind Loads: The Design Wind Speed Shall be 210 mph in accordance with the ASCE 7-10.
	i. Vent Capacity Requirements: 1000 cfm

	4. The Tank Contractor shall design the tank  cast-in-place core wall  based on the following design criteria and requirements:
	a. The pre-stressed tank wall shall be considered as a cylindrical shell with anchored flexible base connection.
	b. Minimum cast-in-place tank core wall thickness shall be minimum 10 inches. The core wall is that area of the wall interior to fill circumferential pre­stressing.
	c. The minimum final shotcrete cover layer over the circumferential pre­ stressing strand shall be 1.50 inch.
	d. The cast-in-place tank core wall may be pre-stressed vertically with high­strength thread bars or pre-stressing tendons with end anchors at each end in accordance with AWWA D110. Looped strand anchors will not be permitted. The maximum spacing of v...
	e. Vertical pre-stressing reinforcements may be 1.25 inches or 1.375 inches diameter thread bars, with screw nut anchors, or vertical tendons with end anchors at top and bottom of the wall. Looped strand tendons shall not be used.
	f. The cast-in-place tank core wall shall be supported by solid neoprene bearing pads with a minimum 40 durometer hardness to allow free radial movement of the wall relative to the wall footing. If required by design, the walls shall be anchored circu...
	g. The minimum pad thickness under the cast-in-place tank core wall shall be 0.75 inch.
	h. The minimum total neoprene bearing pad width under cast-in-place tank core wall shall be 2.5 inches.
	i. All neoprene pad sections shall be based on continuous loading values not to exceed those allowed in the neoprene design manual.
	j. No reduction in ring compression or tension in the cast-in-place tank core wall will be taken due to restraint at the bottom.
	k. The long-term pre-stressing losses caused by shrinkage, creep, and relaxation in the pre-stressed reinforcement of the cast-in-place tank core wall shall not be assumed less than 25,000 psi.
	l. Friction between wall and rubber bearing pads and lateral soil pressures shall not be considered in resisting seismically generated shear forces between the wall footing and the wall between. These forces shall be resisted by positive connections t...
	m. Tank wall systems based on jack-operated cable or rod type tendons, involving the circumferential movement of pre-stressing steel relative to the wall surface shall not be considered. Circumferential systems relying on strand cables placed inside o...
	n. Shotcrete, precast concrete or other alternative core walls are not permitted.

	5. The tank foundation shall be designed by the contractor on the basis of the geotechnical report dated 11/30/2022 performed by Marianas Geotech services as part of this project. The floor slab shall be a structural mat slab designed to handle seismi...
	6. Dome Roof
	a. The dome roof shall be designed based on elastic spherical shell analysis. The dome roof shall have a rise to span ratio within the range of 1:8 to 1:14. The dome shall be fixed to the tank wall. No interior support or column is allowed.
	b. The dome shall have a minimum thickness of 5 inches. The minimum ratio of dome reinforcement area to concrete area shall be 0.25 percent in both the radial and circumferential directions. In the dome edge region, two layers of non-prestressed reinf...
	c. The dome roof shall be designed to accommodate seismic vertical acceleration forces, and uplift forces due to sloshing.



	1.3 QUALITY ASSURANCE SUBMITTALS
	A. As supplemental to Paragraph 1.2 A, the following information shall be submitted:
	1. The name and address of the Tank Contractor, if different than the main Contractor and a list of circumferentially strand wrapped prestressed concrete tanks, similar in design to the tank specified here-in, successfully designed and completed by th...
	2. The name of the proposed qualified superintendent who will be in direct charge of the tank construction for the full duration of the Contract.
	3. The names of the other proposed qualified members of the team.  See Section 1.2 A.4.
	4. A list of at least three tank jobs successfully completed in the past five years by each member of the team listed by the Tank Contractor, which shall include a tank description and the approximate completion date of each tank while directly employ...
	5. The main Contractor shall submit with the bid the experience of the Tank Contractor’s Design Engineer including the names and addresses of the prestressed concrete tanks meeting these criteria.  See Section 1.2 A.3 for the required qualifications a...
	6. Descriptive literature of the strand-wrapping, the vertical prestressing and the automated shotcrete machinery meeting all of these Specification requirements. Include in such data photographs or prints of the means of recording of both the circ...
	7. A written statement from the Tank Contractor indicating that the Tank Contractor has a minimum of two operable strand-wrapping and automated shotcrete machines meeting these Specifications.


	1.4 SUBMITTALS
	A. Design Submittal after Execution of Contract
	1. Design calculations and drawings in quadruplicate, showing details and procedures of construction, shall be submitted to the Owner’s Representative for approval after execution of the Contract. After approval by the Owner’s Representative, one set ...
	2. Approval by the Owner’s Representative of the drawings and calculations submitted by the Tank Erector will not in any way relieve the Tank Erector of full responsibility for the accuracy and completeness of the drawings and calculations.
	3. Design calculations and drawings shall be stamped by a professional structural engineer, licensed in the CNMI, experienced in the design of AWWA D110, Type I core wall, strand wound, pre-stressed concrete tanks and registered in the state the tank ...

	B. Construction Submittals for Review Prior to Use
	C. Submittals shall be in accordance with the requirements of Section 01 33 00 - Submittal Procedures.
	1. Tank Foundation Design
	2. Tank Design including but not limited to: Tank Dimensions, wall, floor and dome thickness, diaphragm and structural supports.
	3. Tank level control system
	4. Site piping, fittings and valves
	5. Design proportions for all concrete and shotcrete. Concrete strengths of trial mixes.
	6. Admixtures to be used in the concrete or shotcrete and their purpose.
	7. Reinforcing steel shop drawings showing fabrication and placement.
	8. Catalog cuts or shop drawings of all appurtenances, i.e. hatch, vent, ladders, waterstops, manways, inlet/outlet, level gauge.


	1.5 PRODUCT DELIVERY, STORAGE AND HANDLING
	A. Prestressing steel shall be adequately packaged against intrusion of chemical contaminants (from the atmosphere or otherwise) for the protection of the steel against physical damage and corrosion during (and subsequently as the result of) shipping ...
	B. Prestressing steel that has sustained physical damage through rust or otherwise will be rejected.
	C. All materials and prestressing material delivered to the job site shall be stored at least 6 inches off the ground. The ground shall be covered with plastic sheets to prevent vegetation and moisture from getting into contact with the stored materia...

	1.6 GUARANTEE
	A. The Tank Contractor shall provide a written company guarantee the structure against defective materials or workmanship for a period of five years from the date of completion. If any materials or workmanship prove to be defective within five years, ...
	B. Upon completion of construction of tank, provide Owner with a "Notarized Certification of Compliance" stating that the tank has been designed, constructed, inspected and tested in accordance with all of the requirements of AWWA Standard D-110, Type I.


	PART 2 -   PRODUCTS
	2.1 CONCRETE
	A. Concrete shall conform to ACI 301.
	B. Cement shall be Portland cement Type I or Type II.
	C. Admixtures, other than air-entraining, superplasticizers, shrinkage reducing and water reducing admixtures will not be permitted unless approved by the Owner’s Representative.
	D. Concrete for tank foundation, wall and roof construction shall have a minimum compressive strength of 4,000 psi at twenty-eight days and a maximum water to cement ratio of 0.40.
	E. Concrete for the tank pipe encasement, and all other work shall have a minimum compressive strength of 4,000 psi at twenty-eight days, shall not be air entrained and have a maximum water to cement ratio of 0.45.
	F. The coarse and fine aggregate shall meet the requirements of ASTM C33. Coarse aggregate shall be No. 67 with 100% passing the 1 1/2 inch sieve. Superplasticizers, water-reducing, and shrinkage reducing (if applicable) admixtures shall be incorporat...
	G. Proportioning for concrete shall be in accordance with ACI 301.
	H. All concrete shall have a maximum water soluble chloride ion concentration of 0.06% by weight of cement.

	2.2 SHOTCRETE
	A. Shotcrete shall conform to ACI Standard 506, except as modified herein.
	B. The wet mix process shall be employed for shotcreting.
	C. Shotcrete used for covering prestressed strand shall consist of not more than three parts sand to one part Portland cement by weight. Additional coats of shotcrete shall consist of not more than four parts sand to one part Portland cement by weight...
	D. Rebound material shall not be reused in any form for shotcrete.
	E. If used by the Tank Contractor, the total volumetric air content of the shotcrete before placement shall not exceed 7% (±1%) as determined by ASTM C-173 or ASTM C-231.
	F. Fine Aggregates:
	1. The fineness modulus shall be between 2.7 and 3.0. A well-graded coarse sand shall be used for all shotcrete applications.
	2. The gradation for the fine aggregates shall adhere to the "Grading No. 1" requirements listed in "Table 1.1 - Grading Limits for Combined Aggregates" of ACI 506.

	G. All shotcrete shall have a maximum water soluble chloride ion concentration of 0.06% by weight of cement.

	2.3 REINFORCING STEEL
	A. Reinforcing steel shall be new billet steel Grade 60, as shown on the Drawings, meeting the requirements of ASTM A615. Welded wire fabric and weldable reinforcing steel shall conform to ASTM A185 and ASTM A706, respectively.
	B. Reinforcing steel shall be accurately fabricated and shall be free from loose rust, scale, and contaminants, which reduce bond.
	C. Reinforcing steel shall be accurately positioned on supports, spacers, hangers, or other reinforcements and shall be secured in place with wire ties or suitable clips. Rebar chair supports may be either steel with plastic tips, turned up legs or pl...
	D. Circumferential reinforcing shall be continuous through vertical joints of pre-stressed walls.
	E. Continuous reinforcing is required through floor and roof joints, where applicable, shall have a Class A galvanized coating or epoxy coating.

	2.4 BASE RESTRAINT CABLES
	A. The tank designer shall use base restraint cables to resist earthquake and/or wind loads. Base restraint cables shall be hot-dip galvanized seven-wire strand and shall be manufactured in accordance with ASTM A416 prior to galvanizing, and ASTM A475...
	B. Hot-dip galvanized seven-wire strand shall have a nominal strand diameter of 0.375 in, 0.50 in or 0.60 in. The 0.375 inch diameter strand shall have an MUS after galvanization of 21.36 kips and a min. yield at 1% extension of 15.60 kips. The 0.50 i...
	C. Neoprene sleeves for base restraint cables shall be closed-cell conforming to ASTM D1056, Type 2, Class A, and Grade 3. The sleeves shall have a compression deflection limited to 25% at 9 to 13 psi, hardness of 60 to 80 durometer, a minimum tensile...

	2.5 DUCTS FOR VERTICAL THREADBARS
	A. Duct enclosures for vertical pre-stressing steel shall be standard 1.25 inches or 1.50 inches diameter PVC pipe Class 160 or Class 200, respectively, unless otherwise specified in the drawings.
	B. All ducts shall be provided with PVC ball valves to facilitate the injection of epoxy after pre-stressing.
	C. All connection details shall be as shown on the drawings.

	2.6 MORTAR FILL, NON-SHRINK GROUT
	A. Mortar fill and non-shrink grout shall have a minimum compressive strength of 4,000 psi at twenty-eight days, have a maximum water cement ratio of 0.40 and meet all requirements for concrete contained in this specification.
	B. Portland cement grout will not be accepted.

	2.7 EPOXY GROUT FOR VERTICAL THREADBARS
	A. The vertical threadbar system shall offer complete two part epoxy protection of the prestressing steel inside ducting and anchors.
	B. Portland cement grout will not be accepted.

	2.8 HIGH-STRENGTH THREADBARS
	A. Deformation of the threadbar shall form a screw-thread suitable for mechanically coupling lengths of threadbar and for positive attachment of anchor assemblies.
	B. Deformations shall conform to ASTM A-722, Type II requirements and shall be uniform such that any length of bar may be cut at any point and the internal threads of a coupling designated for that size of bar can be freely screwed on the bar. The bar...
	C. In order to provide reduced relaxation, more uniform elastic modulus and reduced residual stress in the critical thread area, only threadbars that are stress relieved after the threads are formed will be accepted. All threadbars shall be proof stre...

	2.9 CIRCUMFERENTIAL PRESTRESSING STEEL
	A. Steel for prestressing shall be galvanized seven-wire strand.
	B. Galvanized strand shall meet the requirements of ASTM A416 with zinc coating for galvanizing meeting the requirements of ASTM A641/641M or ASTM A475. Each wire shall be individually hot-dip galvanized before being stranded. The minimum weight of zi...
	C. Splices for horizontal prestressed reinforcement shall be ferrous material compatible with the reinforcement and shall develop the full strength of the strand. Strand splice and anchorage accessories shall not nick or otherwise damage the prestress...

	2.10 ANCHORAGES FOR VERTICAL POST-TENSIONING THREADBARS
	A. All post-tensioned prestressing shall be secured at the ends by means of approved permanent anchoring devices, which shall hold the prestressing steel at a force not less than 95% of the guaranteed minimum tensile strength of the prestressing steel.
	B. The load from the vertical prestressing anchoring device shall be distributed to the concrete through steel bearing plates of dimensions and details shown on the Drawings.
	C. All vertical prestressing anchor plate dimensions, all dimensions relating to the conical hole in the top and bottom of the bearing plate (35 degree cone angle with the vertical), all steel tubing attached to the top bearing plate, and all threadba...
	D. Fully threaded anchor connections shall be used at both ends of the vertical prestressing bar, which shall incorporate a spherical shaped bearing surface to match the conical surface in the bearing plate.
	E. The contact point of the spherical shaped vertical prestressing bearing surface to conical hole shall be approximately 1/4 inch to 1/2 inch below the bearing plate surface.
	F. Wedge anchors shall not be used for permanent anchor hardware.

	2.11 ANCHOR POCKETS FOR VERTICAL THREADBARS
	A. Anchor pockets for vertical prestressing threadbars shall consist of steel cans, hot-dip galvanized after cutting (unless shown otherwise on the drawings) and subsequently welded to the top bearing plate.
	B. Anchor pockets shall be adequately sealed from moisture and concrete intrusion by wooden lids and 2 inch wide plastic adhesive tape.
	C. Anchor pockets for vertical prestressing threadbars shall have adequate provisions for flushing of ducts with water during concrete placement.

	2.12 ELASTOMERIC MATERIALS
	A. A 9-inch minimum waterstop with centerbulb shall be polyvinyl chloride meeting the requirements of the Corps of Engineers Specification CRD-C 572. Splices shall be made in accordance with the Manufacturer's recommendations subject to the approval o...
	B. Bearing pads shall be neoprene.
	1. Neoprene bearing pads shall have a hardness of 40 to 50 durometer, a minimum tensile strength of 1,500 psi, a minimum elongation of 500%, and a maximum compressive set of 50%. Pads shall meet the requirements of ASTM D2000 Line Call-Out M 2 BC 410 ...

	C. Sponge filler shall be closed-cell neoprene or rubber conforming to ASTM D1056, Type 2, Class A, and Grade 1 or 3. Compression deflection limited to 25% at 2 to 5 psi.
	D. Polysulfide or polyurethane sealant will be a two or three component elastomeric compound meeting the requirements of ASTM C920. Sealants shall have permanent characteristics of bond to metal surfaces, flexibility, and resistance to extrusion due t...
	E. The remaining voids below the wall, not taken up by the solid neoprene or natural rubber pads, shall be filled with closed cell rubber pads and soft mastic to ensure a substantially unrestrained free movement of wall and roof.

	2.13 APPURTENANCES
	A. The Tank Contractor shall provide and install all appurtenances as shown on the drawings. Appurtenances shall include the following:
	1. Inlet-Outlet Piping. Coat steel pipe inside and out of the tank.
	2. Overflow Piping. 10-inch minimum diameter PVC overflow pipe outside the tank and ductile iron overflow pipe inside the tank. Coat ductile iron pipe exterior the same as the tank. Provide No. 24 mesh screen and flapper valve at the end of the pipe g...
	3. Roof Hatch: A 3 feet x 3 feet minimum square (overflow observation) and a 4 feet x 8 feet minimum rectangular (roof access) stainless steel hatches with lockable, hinged cover and curb frame. The hatch shall have a lift handle, padlock tab, padlock...
	4. Roof Ventilator: Fiberglass or Aluminum, with fiberglass insect 20 x 20 screen, minimum diameter 2 feet.. The vent opening shall have a capacity to pass air at a rate so that water entering or leaving the tank will not develop excessive pressure.  ...
	5. Roof Perimeter Guardrail:  Perimeter guardrail and toe board (if required) around the perimeter of the ladder deck shall be provided and installed as shown on the Tank Design Plan. Guardrail shall be stainless steel 304.
	6. Exterior Ladder: The ladder shall extend from the final grade to the tank roof. The ladder shall be made out of stainless steel 304 and have an OSHA-approved stainless steel fall prevention device (see item 8 below), safety cage, safety rail, and s...
	7. Interior Ladder: The ladder shall extend from the floor to the hatch. The ladder stainless steel 316 and have an OSHA-approved stainless steel fall prevention device, see item 8 below. Show on the tank design plan.
	8. Fall Prevention System: The system shall comply with the latest OSHA climbing safety regulations.  It shall be made up of stainless steel consisting of the following components:  1) notched rigid rail, 2) rung clamps, 3) dismount extension, 4) grip...
	9. Identification Plate: Manufacturer's nameplate shall list the tank serial number, tank diameter and height, and maximum design capacity. The nameplate shall be affixed to the tank exterior sidewall location approximately five (5) feet from the grad...
	10. Drain. A 10-inch drainline with No. 24 mesh screen and flapper valve at the end shall be provided.
	11. Tank level gauge: 8-1/2 Face, ¼” Lower Male, Dual Scale 0-20 PSI & 0-45 Feet of water, Dial Wika Liquid-Filled Models or approved equal.



	PART 3 -  EXECUTION
	3.1 SAFETY
	A. Every precaution shall be taken to keep personnel and visitors outside the prestressing area.
	B. At no time shall anyone stand in the line of stressed strand.
	C. No personnel is allowed outside of the tank, other than the pre-stressing crew, within 100 feet from the wrapping operation.  Additional precautions shall be taken by Tank Contractor should specified clearance not be available.
	D. Where access to the site by unauthorized persons is outside the Tank Contractor's control, while pre-stressing work is in progress, Tank Contractor shall erect protective fencing.
	E. Tank Contractor to conform and enforce all Local and Federal OSHA safety rules and regulations.

	3.2 EXCAVATION AND BACKFILL
	A. The Tank Contractor shall excavate to such depths and widths to provide adequate room for tank construction. A minimum working area of 8 feet beyond the circumference of the tank foundation at an elevation 4 feet below the bottom of the proposed ta...
	B. The excavation shall be dewatered as required during construction. The dewatering method used shall prevent disturbance of the tank foundation soils.
	C. The Tank Contractor shall excavate rock, if encountered, to the lines and grades indicated on the drawings, or as directed by the Owner’s Representative.  No payment for Rock excavation. All excavation is unclassified.
	D. In the event the subgrade material is disturbed or over excavated by the Tank Contractor during excavation, it shall be removed and replaced with compacted select fill, at the Tank Contractor's expense.
	E. Deeper stripping may be needed to thoroughly remove unsuitable subgrade soils.  If, in the opinion of the Owner’s Representative, the subgrade is unsuitable for the foundation, the Owner’s Representative shall direct that it be removed by the Tank ...
	F. After excavation is complete, the bottom of the excavation shall be proof rolled and leveled as directed by the Owner’s Representative before the compacted select fill is placed.  The Owner’s Representative shall inspect the subgrade for conformanc...
	G. A minimum 6 inch thick layer of compacted base course shall be placed beneath the entire tank foundation.  Engineered fill shall be placed in layers not exceeding 8 inches and compacted to a minimum density equal to 95% of the maximum laboratory de...
	H. The surface elevation of the base course shall be fine graded to a tolerance of plus zero inches to minus inch over the entire foundation areas. Fine grading tolerances for floor pipe encasements shall be plus zero inches to minus 6 inches.
	I. The tank shall be backfilled and rough graded to the contours shown on the drawings. Unless other material is specified by the Owner’s Representative, materials used for backfilling shall be suitable on site material.
	J. Unapproved material shall not be used for backfill nor shall fill material be placed. Rock or concrete spoils (greater than 6 inches) shall not be used in backfill within 2 feet of the tank wall.
	K. Engineered fill should be inorganic soils free of vegetation, debris, and fragments no larger than one and one-half inches in size and should be well graded within the following limits.

	3.3 FLOOR
	A. The floor and wall footings shall be constructed to the dimensions shown on the Tank Design Plan.
	B. Prior to placement of the floor reinforcing, a 6 mil polyethylene moisture barrier shall be placed over the leveling base material. Joints in the polyethylene shall be overlapped a minimum of 6 inches.
	C. Prior to placement of the floor concrete, all piping that penetrates the floor shall be set and encased in concrete.
	D. The vertical waterstop shall be placed and supported so that the bottom of the center bulb is at the elevation of the top of the footing. The waterstop shall be supported without puncturing any portion of the waterstop other than pre-manufactured h...
	E. Floors over 20,000 sq. ft. in surface area, at the option of the Tank Contractor, may have one or more construction joints.  Such construction joints shall be approved by the Owner’s Representative prior to placement and shall include a continuous ...
	F. The floor shall be cured by applying one coat of curing compound, curing blankets and/or flooding with water, and shall remain saturated for a minimum of seven days.

	3.4 CAST-IN-PLACE CORE WALL
	A. The wall shall have a minimum thickness of  10 inches and be poured without any horizontal joints. The wall design shall be such that wall sections can be poured full height without creating horizontal cold joints.
	B. Pouring of walls shall be done only through pour openings on one side of the wall. The pour openings size shall be 18 inches x 18 inches and the horizontal distance between such openings shall not exceed 96 inches nor shall the distance between the...
	C. Under no circumstance shall the forming be such that the drop of concrete in the forms will exceed 6 feet in any one place.
	D. The out of round tolerance is: 3/4 inch in 50 feet, 3/8 inch in 10 feet and 3/16 inch in 24 inches from the true curvature specified at any point on the wall.
	E. The maximum permissible variation in the vertical alignment, from the bottom to the top of the wall, is plus or minus 3/8 inch.
	F. The allowable tolerance in the average wall thickness for poured walls shall not vary more than 1/8 inch either way. All transitions from plus to minus shall be gradual, even and smooth, and without abrupt changes in the surfaces.
	G. Removal of wall forms shall not be started any sooner than twelve hours of accumulated time with the ambient air temperature above 50 F after completion of the wall pour, respectively.

	3.5 CAST-IN-PLACE DOME CONSTRUCTION
	A. The dome shall be constructed to the dimensions and curvature provided on the Approved Shop Drawings.
	B. Dome roof decking shall not vary from level, or the curvature shown, more than ¼” in 10 feet or ½” maximum in 20 feet or more.
	C. The dome shall be constructed to the thickness shown on the Approved Shop Drawings. Screed rails shall be provided to insure proper curvature and reinforcing cover.
	D. A curing compound which is compatible with the decorative coating systems shall be applied to the dome in accordance with the manufacturer’s recommendations. Water curing may be used in conjunction with the curing compound.

	3.6 CONCRETE
	A. All concrete shall be conveyed, placed, finished, and cured as required by pertinent ACI standards.
	B. Weather Limitations
	1. Unless specifically authorized in writing by the Owner’s Representative, concrete shall not be placed without special protection during rainy weather. Concrete shall be protected in accordance with ACI 306. The temperature of the concrete shall be ...
	2. During hot weather, concreting shall be in accordance with the requirements of ACI 305.
	3. Placement of concrete during periods of low humidity (below 50%) shall be avoided when feasible and economically possible, particularly when large surface areas are to be finished. In any event, surfaces exposed to drying wind shall be covered with...

	C. Finishes
	1. The floor slab shall receive a mechanical hard-trowel finish. The top of the wall footing, exterior to the waterstop, shall receive a steel trowel or magnesium trowel finish.
	2. The interior surface of the tank wall shall have a form finish.
	3. The top surface of the roof shall receive a light broom finish and a form finish on the bottom and edge surfaces.
	4. Exterior shotcrete shall receive a natural gun /nozzle finish.

	D. Curing
	E. Testing
	1. For all concrete, two sets of five cylinders for the first 50 cubic yards, and one set of five cylinders for every 100 cubic yards thereafter placed in the same day. Two cylinders shall be tested at seven days, two at twenty-eight days, cured at th...
	2. Slump, air content and temperature testing shall be performed on each sampled truck (maximum slump of 5-inches).
	3. All concrete testing shall be in accordance with ASTM C31 and C39, at the expense of the Contractor, and shall be conducted by an independent testing agency approved by the Owner’s Representative.


	3.7 SHOTCRETING
	A. Weather Limitations
	1. Hot weather shotcreting shall be in accordance with the requirements of ACI 506, ACI 301 and ACI 305.

	B. Coating Over Pre-stressing Strand
	1. Each pre-stress strand shall be individually encased in shotcrete. Shotcrete thickness shall be sufficient to provide a clear cover over the strand of at least 3/8 inch.
	2. Finish cover coat shotcrete shall be applied as soon as practical after the last application of strand coat.
	3. The minimum final shotcrete cover over the outermost prestressing strand layer shall be 1.5 inch.

	C. Placement of Shotcrete
	1. Shotcrete shall be applied by automated shotcrete equipment using the wet mix process only.  Nozzles shall be kept mounted on power driven machinery enabling the nozzle to travel parallel to the surface to be sprayed at a uniform linear or bi-direc...
	2. For localized touchup, manually applied shotcrete is allowed. The shotcrete nozzle shall be held at a small upward angle not exceeding 5 degrees and constantly moving during application in a smooth motion with the nozzle pointing in a radial direct...

	D. Curing
	1. Shotcrete shall be cured using water curing methods, sealing materials or curing compounds at the option of the Tank Contractor. Curing compounds shall not be used on surfaces to which decorative coatings, mortar or shotcrete is to be applied. Curi...
	2. Water curing is not required should additional shotcrete be applied on the entire wall surface within the following twelve hours.
	3. Indiscriminate use of continuous water cure for intermediate layers shall be avoided.
	4. Complete shotcrete surfaces, which do not receive any additional coatings, may be water cured for a period of at least seven days by encapsulating the shotcrete inside of plastic sheeting.

	E. Testing
	1. Testing of shotcrete shall be in accordance with ACI 506, except as specified herein. One test panel shall be made for each of the following operations: core wall, strand cover, and cover coat. Test panels shall be made from the shotcrete as it is ...
	2. The sample slab shall be moist cured in a manner identical with the regular surface application. The sample slab shall be sent to the testing laboratory. Nine 3 inch cubes shall be cut from the sample slab and subjected to compression tests in acco...
	3. At the Tank Contractor's option testing of shotcrete applied with an automated process shall be in accordance with ACI 301 and conform to Division 13, Section 3.08.E "Concrete Testing" of these specifications in lieu of that indicated in Section 3....


	3.8 PRE-STRESSING
	A. Circumferential Pre-stressing:
	1. The circumferential stressing system shall produce a continuously, electronically (or substantial equivalent) monitored permanent stress or force recording along its full length as it is being applied and the stress variation in any strand at any p...
	2. No manual, individual or intermittent force readings taken on wrapped strand in full bodily contact with the wall will be accepted.  Force readings based on anything other  than  instantaneous  force  readings,  as  the  strand  is  being tensioned...
	3. The pre-stressing system shall be capable of applying a continuous wrapped force at any point around the circumference within the specified tolerances. Circumferential stressing systems based on jack-operated cable or rod-type tendons will not be a...
	4. Each coil of pre-stressing shall be temporarily anchored at sufficient intervals to minimize the loss of pre-stress in case a strand breaks during wrapping.
	5. Minimum clear distance between pre-stressing strands is 3/8 inch or 1.5 strand diameters, whichever is greater. Any strands not meeting the spacing requirements shall be respaced. Pre-stressing shall be placed no closer than 2 inches from the top o...
	6. The band of pre-stressing normally required over the height of an opening shall be displaced into circumferential bands immediately above and below the opening to maintain the required pre-stressing force. Bundling of the prestressing strand shall ...
	7. Ends of individual coils shall be joined by suitable steel splicing devices capable of developing the full strength of the pre-stressing strand.

	B. Vertical Pre-stressing:
	1. All permanent anchor hardware shall have a ball-shaped threaded nut that can be screwed down on to a matching cone-shaped bearing surface in the bearing plate after the desired tension on the anchor hardware and/or pre-stressing steel has been appl...
	2. All vertical threadbar forces and elongations shall be simultaneously, permanently electronically monitored and recorded on graph paper from start to finish of each stressing operation.
	3. All ducts shall be clean and free of water and deleterious materials that would impair bonding of the grout or interfere with grouting procedures.
	4. Epoxy injection pipes shall be fitted with positive mechanical shutoff valves, which shall not be removed within the first twenty-four hours. Epoxy injecting of threadbars shall be started at the lowest grout connection. Each vertical threadbar duc...
	5. In cold weather, and especially during frosts, special precautions shall be taken to avoid the freezing of grout. In the event that the grouting procedure cannot be postponed, the wall temperature shall be kept above the freezing point with hot bla...
	6. Upon completion of the vertical stressing and grouting operation, all anchor pocket areas above the anchor nuts shall be drypacked with a one part cement to two parts sand mortar mix or non-shrink grout immediately after the epoxy coating on the in...
	7. The inside surfaces of any metal cans to be drypacked shall be coated with a two part epoxy.  The drypack surface shall be finished flush with the adjoining concrete surface.
	8. Vertical pre-stressing threadbars be securely fastened in place to reinforcing steel and form ties to prevent movement during placement of concrete. Placing of vertical threadbars shall be done to proper locations, elevations and alignments, with a...
	9. All vertical threadbars shall be flushed with water from the top immediately upon completion of the wall concrete vibrating operation.
	10. Upon completion of the water flushing operation of vertical threadbars, the ducts shall be given a short burst of compressed air from the top only to remove any accumulations of water at the bottom of the ducts.
	11. Cleaning of threadbars with air only, or removal of water with air from the bottom connection, will not be permitted.
	12. Anchor plates shall be installed at right angles to the threadbar alignment near the anchor. Anchor plates shall be installed with long sides, if applicable, aligned parallel with the wall forms and secured to prevent rotation while wall concrete ...
	13. Unless indicated otherwise on the drawings, the minimum concrete cover around metal anchor pockets and bearing plates shall be 1.5 inches.


	3.9 SAND BLASTING
	1. Exterior surfaces of poured concrete walls and dome-ring areas (if any), shall be sandblasted with #16 silica sand, #12/#16 copper slag, or equal, by the dry or wet sandblasting process before strandwrapping may be started.  Sandblasting shall not ...
	2. The concrete surface shall be heavily pitted leaving no traces of laitance, form-oil and original surface smoothness and surface color.
	3. The minimum sand or copper slag consumption per 100 square feet of surface shall be 150 lbs. for manual application processes and 100 lbs. for automated application processes.

	3.10 CLEANING PRIOR TO DISINFECTION
	A. All scaffolding, planks, tools, rags and any other material not part of the structural or operating facilities of the tank shall be removed. Then the surfaces of ties of the tanks shall be removed. Afterwards the surfaces of the walls, floor, and o...

	3.11 DISINFECTION
	A. The Tank Contractor shall, at the completion of tank construction, thoroughly clean the interior of the tank.
	B. The Tank Contractor shall notify the Owner’s Representative prior to disinfecting the tank. Disinfection shall meet with the approval of the Owner’s Representative, AWWA C652, and the appropriate state agency.
	C. The tank floor and interior of the wall shall be disinfected by using a solution of chlorine and water per Method 3 of AWWA C652.
	D. Prior to placing the tank in service, a bacteriological test shall be taken, and successful results received. Testing shall be by an independent testing laboratory at the expense of the Contractor.

	3.12 WATERTIGHTNESS TEST
	A. Upon completion, the tank shall be tested to determine water-tightness. The tank shall be filled with potable water to the maximum level. Water required to fill the tank will be provided by the CUC. However, careful scheduling and coordination with...
	B. The liquid volume loss for a period of twenty-four hours shall not exceed 1/20th of 1% of the tank capacity, 0.0005 x tank volume. If the liquid volume loss exceeds this amount, it shall be considered excessive, and the tank shall be repaired and r...
	C. Damp spots will not be permitted at any location on the tank wall. Damp spots are defined as spots where moisture can be picked up on a dry hand. All such areas shall be repaired as necessary.
	D. Damp spots or standing water on the footing may occur upon tank filling and are permissible within the allowable volume loss.  Measurable flow in this area is not permissible and shall be corrected.

	3.13 SETTLEMENT CHECK
	A. Prior to filling tank, record elevations at quarter points along outside of foundation. Permanently mark points for future reference. Record elevations to within 0.01 ft. using the site benchmark from construction.
	B. Submit documentation of all elevations taken along with a foundation plan showing point locations, oriented to north and referenced to major tank appurtenances, sealed by a registered land surveyor.

	3.14 CLEAN-UP
	A. The premises shall be kept clean and orderly at all times during the work. Upon completion of construction, the Tank Contractor shall remove or otherwise dispose of all rubbish and other materials caused by the construction operation. The Tank Cont...



	43 32 76 - Chlorination Equipment
	PART 1 - GENERAL
	1.1 FUNCTIONAL DESCRIPTION
	A. Work included:
	1. Provide a complete calcium hypochlorite solution feed system with maximum chemical injection rate to equal 50 lbs/day Available Chlorine.  Full system will include chemical feed hopper, solution tank and chemical dosing pump(s). (2 pumps on-site pr...
	2. Equipment, tools and spare parts specified herein are to be provided unless otherwise specified.

	B. Related work described elsewhere:
	1. Submittal Procedures:   Section 01 33 00
	2. Product Requirements:   Section 01 60 00
	3. Quality Requirements:   Section 01 40 00


	1.2 UNIT PRICE - MEASUREMENT AND PAYMENT
	A. Measurement and Payment: Section 01 22 00.

	1.3 QUALITY ASSURANCE
	A. Qualifications of manufacturers:
	1. The equipment shall be furnished by one supplier who is regularly engaged in the manufacture of chlorination equipment and has factory qualified representatives that can supervise the installation of the equipment.  Field assembly should be limited...
	2. All materials shall be new and of current manufacture and shall be guaranteed against defects of workmanship in accordance with the General Conditions and Supplementary Conditions.

	B. Qualifications of installers:
	1. For the actual assembly, installation, and testing of the Work of this Section, use only thoroughly trained and experienced personnel who are completely familiar with the requirements for this work and with the installation recommendations of the m...
	2. In acceptance or rejection of installed materials, no allowance will be made for lack of skill on the part of installers.


	1.4 SUBMITTALS
	A. Shop drawings:
	1. In accordance with the provisions of Section 01 33 00 of these Specifications, submit complete shop drawings including layouts, elevations, details and electrical wiring diagram to the Owner’s Representative.

	B. Material List:
	1. In accordance with the provisions of Section 01 33 00 of the Specifications, submit with the shop drawings a complete list of all materials and equipment proposed to be furnished and installed under this portion of the work, giving manufacturer’s n...

	C. Manufacturer’s recommendations:
	1. Accompanying the materials list and shop drawings, submit copies of the manufacturer’s current recommended method of installation, operation and maintenance.


	1.5 PRODUCT HANDLING
	A. Use all means necessary to protect the materials of this Section before, during, and after installation and to protect the installed work and materials of all other trades.
	B. The Contractor shall provide and use proper implements, tools and facilities for the safe and proper handling and protection of the material.
	C. In the event of damage, immediately make all repairs and replacements necessary to the approval of the Owner’s Representative and at no additional cost to the Owner.
	D. When damaged material cannot be repaired to the satisfaction of the Owner’s Representative, it shall be removed from the job.
	E. Material shall be stored in a safe location, protected from the elements where damage there from could result.

	1.6 SPARE PARTS
	A. Calcium Hypochlorite System manufacturer shall provide a list of recommended spare parts for the Owner’s Representative’s review and approval.  The approved parts shall be furnished with the equipment as part of the bid price for the chlorination e...
	B. Contractor shall also provide a spare parts list from chemical dosing pump manufacturer for a 2-year supply of OEM recommended parts for Owner’s Representative’s review and approval.  The approved parts shall be furnished with the equipment as part...
	C. Contractor shall provide one pallet of calcium hypochlorite briquettes (24 pails each @ 50 lbs. = one pallet or 1,200 lbs. net chemical)

	1.7 WARRANTY REQUIREMENTS
	A. All equipment, unless otherwise stated, shall be warranted by the manufacturer for 12 months from date of start-up not to exceed 18 months from date of shipment.

	1.8 SYSTEM START-UP
	A. The chlorination equipment manufacturer shall furnish the services of a qualified field engineer to check installation, start-up and instruct operating personnel in the proper operation and maintenance of the equipment.


	PART 2 -  PRODUCTS
	2.1 Manufacturers with products that CUC believes meet the specifications are listed below.
	A. A Calcium Hypochlorite System manufactured by Innovative Water Care LLC, 1400 Bluegrass Lakes Pkwy, Alpharetta GA 30004 USA; phone 1-800-222-2348; Website wwwsigurawater.com
	B. Chemical Dosing Pumps, manufactured by Blue White Industries, 5300 Business Drive, Huntington Beach, CA 92649 USA, phone (714) 893-8529, Fax (714) 894-9492; Website sales@blue-white.com
	C. Substitutions: Under provisions of Section 01 60 00
	1. These brands are provided only as examples and any manufacturer providing substantially equivalent products that meet the specification will be considered pending evaluation and approval by CUC.


	2.2 EQUIPMENT
	A. Provide the following:
	1. One MC4 Constant Chlor System
	2. One (or two) Blue White Chemical Dosing Pump – model MC2
	3. One Fluid Dynamics Magcat in-line softener
	4. One (1) Residual Free Chlorine analyzer with ball valve, filter, PRV brass body and flow rate valve
	5. One 1.5 - 2hp Booster pump with piping and appurtenances, booster pump flow switch, inlet and outlet pressure gauges


	2.3 CALCIUM HYPOCHLORITE OPERATIONS
	A. Contractor shall perform all installation requirements according to OEM installation and operations manuals (manual must be included with delivery) – provide proper sequencing / flow to provide proper feed source water psi and chemical injection li...
	B. Contractor shall install on calcium hypochlorite skid or close proximity (within 2’), a chemical dosing pump capable to perform 50% capacity above site design capacity requirements. (example if site requires 20 lbs. Available Chlorine p/day pump mu...
	C. The calcium hypochlorite system shall have a capacity of at least 100 lbs. per day (4.2 lbs. per hour) of Available Chlorine and other components shall be sized for the capacity specified in the Functional Description.
	D. Contractor shall provide on-site training and assist with maintenance program specific to calcium hypochlorite system

	2.4 BOOSTER PUMPS
	A. The chlorination system shall be equipped with a duplex booster pump system, sized to operate the chlorine ejectors. Pumps shall be floor mounted, with true union isolation (ball) valves on both the suction and discharge sides and a check valve on ...
	B. The pumps shall be wired to operate whenever flow is detected by the flow switch in the transmission line from the Tank Site, and to shut off when the flow in the Transmission Line stops.  The booster pumps shall alternate operation and if one fail...
	C. The pump piping shall be securely attached to the building floor and walls, refer to Plans for location. Both connections to the water system piping shall include a corporation stop.
	D. The flow switch shall be 1.5 HP, general purpose, electrically operated, minimum flow rate 15 GPM, maximum flow rate 40 GPM, connection size 1 NPT, switch enclosure NEMA1, minimum ambient temperature 32 degrees F, minimum fluid temperature 32 degre...

	2.5 SAFETY EQUIPMENT
	A. Safety goggles, half face respirator (3M cartridge P100 60929), or full mask respirator with same cartridge, safety gloves of nitrile or neoprene type

	2.6 WATER QUALITY MONITORS, RESIDUAL ANALYZER
	A. The chlorine residual analyzer shall continuously analyze a sample using the amperometric method and produce a current proportional to the chlorine residual in the sample. The wall mounted residual analyzer shall measure 0-2 mg/l of free chlorine r...
	B. The sample flow to the cell shall be kept constant by a built-in gravity flow regulator and shall have automatic temperature compensation. The ambient and sample temperatures shall be between 0 and 50 degrees C (32 and 120 degrees F) and response t...
	C. The output signal shall be 4-20 mA DC and all electronics shall be housed in a NEMA 4 enclosure with 3-1/2 digit LED display indication. Separate high and low set points shall be provided and shall be adjustable from the front of the unit from 0-10...
	D. The analyzer shall operate from a 120 VAC, 50/60 Hz, and 1 phase power supply.
	E. The following residual analyzer spare parts shall be provided:
	1. One (1) set residual analyzer PVC cleaning spheres
	2. One (1) set residual analyzer O-rings
	3. Initial calibration materials to last at least 90 days

	F. The chlorine residual analyzer shall be as recommended by the calcium hypochlorite system supplier with controller.  The controller shall be equipped with a data logger.

	2.7 Chlorine Sampling Station
	A sampling station, a non-draining unit that comes standard with a stainless steel and lead free brass waterway and a lockable cast-aluminum enclosure. Unit is manual-draining, non-freezing with use of an attachable manual hand pump (sold separately)....

	PART 3 -  EXECUTION
	3.1 SURFACE CONDITIONS
	A. Inspection:
	1. Prior to all work of this Section, carefully inspect the installed work of all other trades and verify that all such work is complete to the point where this installation may properly commence.
	2. Verify that all materials may be installed in accordance with all pertinent codes and regulations, the original design, and the referenced standards.

	B. Discrepancies:
	1. In the event of discrepancy, immediately notify the Owner’s Representative.
	2. Do not proceed with installation in area of discrepancy until all such discrepancies have been fully resolved.


	3.2 INSTALLATION
	A. General:
	1. Install all materials in strict accordance with the manufacturer’s recommendations as approved by the Owner’s Representative.

	B. Chlorination equipment shall meet the requirements of all applicable industrial standards or specifications as to design, construction, and performance.
	C. Installation shall be done under the supervision of a qualified factory representative having previous experience with this type of equipment.  The factory representative shall check the installation for proper mounting, assembly, mechanical adjust...
	D. Electrical wiring shall conform to the requirements of Division 26.  The Chlorination equipment supplier shall furnish wiring diagrams to the Contractor that clearly illustrate the operation, internal connections, and interconnection of all specifi...
	E. Solution, and injection plumbing shall conform to the requirement of the equipment manufacturers.

	3.3 TESTS
	A. General:
	1. Upon completion of this portion of the Work, and prior to its acceptance by the Owner, make all required tests and secure all required approvals from agencies having jurisdiction.

	B. Testing:
	1. Following complete installation of the mechanisms and accessories, the operation of all systems shall be checked.  Systems shall be operated at design conditions.  All items requiring adjustment shall be corrected by the Contractor.
	2. The Contractor shall be responsible for programming, testing and commissioning of programmable devices by a manufacturer representative having five (5) year minimum experience.


	3.4 INSTRUCTIONS
	A. Instruction of Owner’s personnel shall be in accordance with Section 01 40 00.  Instruction shall be for a minimum of 1 working day (8 hours) after the water tank has started normal operation.  These requirements shall not relieve the Contractor of...
	END OF SECTION



	99 97 21-028D GER Submittal 1.0 CUC Dandan Water Tank (2022-08-12)
	99 98Saipan DanDan Drawings

	01 22 00 - Measurement and Payment Rev. 12 01 23.pdf
	PART 1 - GENERAL
	PART 2 - PRODUCTS – Not Used
	PART 3 - EXECUTION – Not Used
	END OF SECTION

	01 INSTRUCTIONS TO BIDDERS Dandan 121523.pdf
	INSTRUCTIONS TO BIDDERS

	00 IFB Info Dandan Water Tank.pdf
	NORTHERN MARIANAS HOUSING CORPORATION
	P.O. BOX 500514, Saipan, MP 96950-0514
	Email: nmhc@nmhc.gov.mp
	Website: http://www.nmhcgov.net

	26 NMHC Procurement Contract DANDAN.pdf
	I. PARTIES
	II. NOTICE
	III. COMMUNICATION
	IV. GENERAL PURPOSE
	V. CONTRACTOR TO PROVIDE EQUIPMENT
	VI. WARRANTY
	VII. CONTRACT DOCUMENTS
	VIII. CONSIDERATION AND SCOPE OF WORK
	IX. DURATION OF CONTRACT
	X. LIQUIDATE DAMAGES
	XI. DELIVERY AND PAYMENT
	1. The Contractor agrees to begin, and to continue for as long as this contract provides, to perform the services on the island of Saipan. The Contractor will invoice NMHC and will be paid according to the following schedule:
	2. If the notice to proceed is issued after a date identified in the above-schedule, then the Contractor will invoice the NMHC on the next date identified in the above-schedule. Thereafter, invoices will be issued in accordance with the above-schedule...
	3. Payment by NMHC shall be made only upon Contractor’s submission of evidence to the Expenditure Authority that the Contractor has delivered the services and has adhered to all contract terms and specifications.
	4. If the Contractor fails to invoice NMHC according to the above schedule, then NMHC, at its sole discretion, may refuse to pay the untimely invoice. If NMHC exercises its right to refuse payment under this subsection, neither party will be relieved ...

	XII. SIGNATURE REQUIREMENTS
	XIII. ADJUSTMENTS OF TIME FOR PERFORMANCE
	XIV. SIGNATURES
	1. Expenditure Authority
	3. NMHC Fiscal Division
	4. Attorney General:
	5. NMHC Board of Directors
	6.  Contractor -

	XV. END OF CONTRACT DOCUMENT

	01 INSTRUCTIONS TO BIDDERS Dandan 121523.pdf
	INSTRUCTIONS TO BIDDERS

	122123 IFB info.pdf
	NORTHERN MARIANAS HOUSING CORPORATION
	NMHC IFB 2024-003
	NMIAC § 100-60-725 (a) Gratuities and Kickbacks
	NMIAC 100-60-730 Prohibition Against Contingent Fees


	01 INSTRUCTIONS TO BIDDERS Kagman 122623.pdf
	INSTRUCTIONS TO BIDDERS

	122623 IFB Info Kagman Water Tank.pdf
	NORTHERN MARIANAS HOUSING CORPORATION
	P.O. BOX 500514, Saipan, MP 96950-0514
	Email: nmhc@nmhc.gov.mp
	Website: http://www.nmhcgov.net

	26 NMHC Procurement Contract Kagman 122623.pdf
	I. PARTIES
	II. NOTICE
	III. COMMUNICATION
	IV. GENERAL PURPOSE
	V. CONTRACTOR TO PROVIDE EQUIPMENT
	VI. WARRANTY
	VII. CONTRACT DOCUMENTS
	VIII. CONSIDERATION AND SCOPE OF WORK
	IX. DURATION OF CONTRACT
	X. LIQUIDATE DAMAGES
	XI. DELIVERY AND PAYMENT
	1. The Contractor agrees to begin, and to continue for as long as this contract provides, to perform the services on the island of Saipan. The Contractor will invoice NMHC and will be paid according to the following schedule:
	2. If the notice to proceed is issued after a date identified in the above-schedule, then the Contractor will invoice the NMHC on the next date identified in the above-schedule. Thereafter, invoices will be issued in accordance with the above-schedule...
	3. Payment by NMHC shall be made only upon Contractor’s submission of evidence to the Expenditure Authority that the Contractor has delivered the services and has adhered to all contract terms and specifications.
	4. If the Contractor fails to invoice NMHC according to the above schedule, then NMHC, at its sole discretion, may refuse to pay the untimely invoice. If NMHC exercises its right to refuse payment under this subsection, neither party will be relieved ...

	XII. SIGNATURE REQUIREMENTS
	XIII. ADJUSTMENTS OF TIME FOR PERFORMANCE
	XIV. SIGNATURES
	1. Expenditure Authority
	3. NMHC Fiscal Division
	4. Attorney General:
	5. NMHC Board of Directors
	6.  Contractor -

	XV. END OF CONTRACT DOCUMENT

	IFB AD Watertank Kagman.pdf
	NORTHERN MARIANAS HOUSING CORPORATION
	P.O. BOX 500514, Saipan, MP 96950-0514
	Email: nmhc@nmhc.gov.mp
	Website: http://www.cnmi-cdbgdr.com

	00 IFB Info.pdf
	NORTHERN MARIANAS HOUSING CORPORATION
	P.O. BOX 500514, Saipan, MP 96950-0514
	Email: nmhc@nmhc.gov.mp
	Website: http://www.nmhcgov.net

	IFB AD.pdf
	NORTHERN MARIANAS HOUSING CORPORATION
	P.O. BOX 500514, Saipan, MP 96950-0514
	Email: nmhc@nmhc.gov.mp
	Website: http://www.cnmi-cdbgdr.com

	Bid Form.pdf
	BID FORM
	PROJECT:
	The undersigned bidder, having examined all pertinent documents relating to the Invitation for Bid, proposes to provide all labor, materials, equipment, tools, transportation, storage, and items incidental to completing all work for the following tota...
	Representative:_________________________________________________________________
	Title:______________________________________
	Company:_____________________________________________________________________
	Mailing Address:  __________________________________________
	Email Address: _____________________________________
	Phone:  ______________________________ Fax:  _____________________________

	Procurement Contract.pdf
	I. PARTIES
	II. NOTICE
	III. COMMUNICATION
	IV. GENERAL PURPOSE
	V. CONTRACTOR TO PROVIDE EQUIPMENT
	VI. WARRANTY
	VII. CONTRACT DOCUMENTS
	VIII. CONSIDERATION AND SCOPE OF WORK
	IX. DURATION OF CONTRACT
	X. LIQUIDATE DAMAGES
	XI. DELIVERY AND PAYMENT
	1. The Contractor agrees to begin, and to continue for as long as this contract provides, to perform the services on the island of Saipan. The Contractor will invoice NMHC and will be paid according to the following schedule:
	2. If the notice to proceed is issued after a date identified in the above-schedule, then the Contractor will invoice the NMHC on the next date identified in the above-schedule. Thereafter, invoices will be issued in accordance with the above-schedule...
	3. Payment by NMHC shall be made only upon Contractor’s submission of evidence to the Expenditure Authority that the Contractor has delivered the services and has adhered to all contract terms and specifications.
	4. If the Contractor fails to invoice NMHC according to the above schedule, then NMHC, at its sole discretion, may refuse to pay the untimely invoice. If NMHC exercises its right to refuse payment under this subsection, neither party will be relieved ...

	XII. SIGNATURE REQUIREMENTS
	XIII. ADJUSTMENTS OF TIME FOR PERFORMANCE
	XIV. SIGNATURES
	1. NMHC Expenditure Authority
	2. Public School System (PSS) Expenditure Authority
	3. Procurement and Supply
	4. NMHC Fiscal Division
	5.  Public School System (PSS) Certification of Funds:
	6. Attorney General:
	7. NMHC Board of Directors
	8.  Contractor -

	XV. END OF CONTRACT DOCUMENT

	Special Provision Required.pdf
	EDA Site Sign Written Specifications-P&S_no POTUS.pdf
	EDA Site Sign Written Specifications.pdf
	SIGNS AB3.pdf
	SIGN A
	SIGN B.pdf




	Bid Form.pdf
	BID FORM
	PROJECT:
	The undersigned bidder, having examined all pertinent documents relating to the Invitation for Bid, proposes to provide all labor, materials, equipment, tools, transportation, storage, and items incidental to completing all work for the following tota...
	Representative:_________________________________________________________________
	Title:______________________________________
	Company:_____________________________________________________________________
	Mailing Address:  __________________________________________
	Email Address: _____________________________________
	Phone:  ______________________________ Fax:  _____________________________

	PSS MHS CTE - Final Drawings.pdf
	01 - 12596133_MHS CTE-Gen
	G001
	G002
	G001
	G002
	G001
	G002
	G001
	G002
	G001
	G002

	02 - 12596133_MHS CTE-Civil
	12596133-V101-V101
	12596133-C101-C101
	12596133-C102-C102
	12596133-C103-C103
	12596133-C104-C104
	12596133-C105-C105
	12596133-C106-C106
	12596133-C107-C107
	12596133-C501-C501
	12596133-C502-C502
	12596133-C503-C503
	12596133-C504-C504
	12596133-C505-C505
	12596133-V101-V101
	12596133-C101-C101
	12596133-C102-C102
	12596133-C103-C103
	12596133-C104-C104
	12596133-C105-C105
	12596133-C106-C106
	12596133-C107-C107
	12596133-C501-C501
	12596133-C502-C502
	12596133-C503-C503
	12596133-C504-C504
	12596133-C505-C505
	12596133-V101-V101
	12596133-C101-C101
	12596133-C102-C102
	12596133-C103-C103
	12596133-C104-C104
	12596133-C105-C105
	12596133-C106-C106
	12596133-C107-C107
	12596133-C501-C501
	12596133-C502-C502
	12596133-C503-C503
	12596133-C504-C504
	12596133-C505-C505
	12596133-V101-V101
	12596133-C101-C101
	12596133-C102-C102
	12596133-C103-C103
	12596133-C104-C104
	12596133-C105-C105
	12596133-C106-C106
	12596133-C107-C107
	12596133-C501-C501
	12596133-C502-C502
	12596133-C503-C503
	12596133-C504-C504
	12596133-C505-C505
	12596133-V101-V101
	12596133-C101-C101
	12596133-C102-C102
	12596133-C103-C103
	12596133-C104-C104
	12596133-C105-C105
	12596133-C106-C106
	12596133-C107-C107
	12596133-C501-C501
	12596133-C502-C502
	12596133-C503-C503
	12596133-C504-C504
	12596133-C505-C505
	12596133-V101-V101
	12596133-C101-C101
	12596133-C102-C102
	12596133-C103-C103
	12596133-C104-C104
	12596133-C105-C105
	12596133-C106-C106
	12596133-C107-C107
	12596133-C501-C501
	12596133-C502-C502
	12596133-C503-C503
	12596133-C504-C504
	12596133-C505-C505
	12596133-V101-V101
	12596133-C101-C101
	12596133-C102-C102
	12596133-C103-C103
	12596133-C104-C104
	12596133-C105-C105
	12596133-C106-C106
	12596133-C107-C107
	12596133-C501-C501
	12596133-C502-C502
	12596133-C503-C503
	12596133-C504-C504
	12596133-C505-C505
	12596133-V101-V101
	12596133-C101-C101
	12596133-C102-C102
	12596133-C103-C103
	12596133-C104-C104
	12596133-C105-C105
	12596133-C106-C106
	12596133-C107-C107
	12596133-C501-C501
	12596133-C502-C502
	12596133-C503-C503
	12596133-C504-C504
	12596133-C505-C505
	12596133-V101-V101
	12596133-C101-C101
	12596133-C102-C102
	12596133-C103-C103
	12596133-C104-C104
	12596133-C105-C105
	12596133-C106-C106
	12596133-C107-C107
	12596133-C501-C501
	12596133-C502-C502
	12596133-C503-C503
	12596133-C504-C504
	12596133-C505-C505
	12596133-V101-V101
	12596133-C101-C101
	12596133-C102-C102
	12596133-C103-C103
	12596133-C104-C104
	12596133-C105-C105
	12596133-C106-C106
	12596133-C107-C107
	12596133-C501-C501
	12596133-C502-C502
	12596133-C503-C503
	12596133-C504-C504
	12596133-C505-C505
	12596133-V101-V101
	12596133-C101-C101
	12596133-C102-C102
	12596133-C103-C103
	12596133-C104-C104
	12596133-C105-C105
	12596133-C106-C106
	12596133-C107-C107
	12596133-C501-C501
	12596133-C502-C502
	12596133-C503-C503
	12596133-C504-C504
	12596133-C505-C505
	12596133-V101-V101
	12596133-C101-C101
	12596133-C102-C102
	12596133-C103-C103
	12596133-C104-C104
	12596133-C105-C105
	12596133-C106-C106
	12596133-C107-C107
	12596133-C501-C501
	12596133-C502-C502
	12596133-C503-C503
	12596133-C504-C504
	12596133-C505-C505
	12596133-V101-V101
	12596133-C101-C101
	12596133-C102-C102
	12596133-C103-C103
	12596133-C104-C104
	12596133-C105-C105
	12596133-C106-C106
	12596133-C107-C107
	12596133-C501-C501
	12596133-C502-C502
	12596133-C503-C503
	12596133-C504-C504
	12596133-C505-C505

	03 - 12596133_MHS CTE-Arch
	04 - 12596133_MHS CTE-Struc
	12596133 - PSS MHE CTE Building R22 - Sheet - S001 - STRUCTURAL NOTES
	S001 - STRUCTURAL NOTES
	S002 - LEGEND & SYMBOLS
	S003 - STATEMENT OF SPECIAL INSPECTION
	S101 - FOUNDATION AND SLAB-ON-GRADE PLAN
	S102 - LEVEL 2 FRAMING PLAN
	S103 - ROOF 1 & 2 FRAMING PLAN
	S201 - BUILDING ELEVATIONS
	S301 - BUILDING SECTIONS 1
	S302 - BUILDING SECTIONS 2
	S501 - TYPICAL STRUCTURAL DETAILS 1
	S502 - TYPICAL STRUCTURAL DETAILS 2
	S503 - TYPICAL STRUCTURAL DETAILS 3
	S504 - TYPICAL STRUCTURAL DETAILS 4
	S505 - FIRE PUMP ROOM AND WATER TANK DETAILS
	S506 - MECHANICAL YARD DETAILS
	S507 - MECHANICAL ROOF PAD DETAILS
	S511 - FOUNDATION SCHEDULE AND DETAILS
	S521 - COLUMN SCHEDULE AND DETAILS
	S531 - WALL SCHEDULE AND DETAILS
	S541 - BEAM SCHEDULE AND DETAILS
	S551 - INTERNAL STAIR DETAILS 1
	S552 - INTERNAL STAIR DETAILS 2
	S553 - INTERNAL STAIR DETAILS 3

	12596133 - PSS MHE CTE Building R22 - Sheet - S002 - LEGEND & SYMBOLS
	S001 - STRUCTURAL NOTES
	S002 - LEGEND & SYMBOLS
	S003 - STATEMENT OF SPECIAL INSPECTION
	S101 - FOUNDATION AND SLAB-ON-GRADE PLAN
	S102 - LEVEL 2 FRAMING PLAN
	S103 - ROOF 1 & 2 FRAMING PLAN
	S201 - BUILDING ELEVATIONS
	S301 - BUILDING SECTIONS 1
	S302 - BUILDING SECTIONS 2
	S501 - TYPICAL STRUCTURAL DETAILS 1
	S502 - TYPICAL STRUCTURAL DETAILS 2
	S503 - TYPICAL STRUCTURAL DETAILS 3
	S504 - TYPICAL STRUCTURAL DETAILS 4
	S505 - FIRE PUMP ROOM AND WATER TANK DETAILS
	S506 - MECHANICAL YARD DETAILS
	S507 - MECHANICAL ROOF PAD DETAILS
	S511 - FOUNDATION SCHEDULE AND DETAILS
	S521 - COLUMN SCHEDULE AND DETAILS
	S531 - WALL SCHEDULE AND DETAILS
	S541 - BEAM SCHEDULE AND DETAILS
	S551 - INTERNAL STAIR DETAILS 1
	S552 - INTERNAL STAIR DETAILS 2
	S553 - INTERNAL STAIR DETAILS 3

	12596133 - PSS MHE CTE Building R22 - Sheet - S003 - STATEMENT OF SPECIAL INSPECTION
	S001 - STRUCTURAL NOTES
	S002 - LEGEND & SYMBOLS
	S003 - STATEMENT OF SPECIAL INSPECTION
	S101 - FOUNDATION AND SLAB-ON-GRADE PLAN
	S102 - LEVEL 2 FRAMING PLAN
	S103 - ROOF 1 & 2 FRAMING PLAN
	S201 - BUILDING ELEVATIONS
	S301 - BUILDING SECTIONS 1
	S302 - BUILDING SECTIONS 2
	S501 - TYPICAL STRUCTURAL DETAILS 1
	S502 - TYPICAL STRUCTURAL DETAILS 2
	S503 - TYPICAL STRUCTURAL DETAILS 3
	S504 - TYPICAL STRUCTURAL DETAILS 4
	S505 - FIRE PUMP ROOM AND WATER TANK DETAILS
	S506 - MECHANICAL YARD DETAILS
	S507 - MECHANICAL ROOF PAD DETAILS
	S511 - FOUNDATION SCHEDULE AND DETAILS
	S521 - COLUMN SCHEDULE AND DETAILS
	S531 - WALL SCHEDULE AND DETAILS
	S541 - BEAM SCHEDULE AND DETAILS
	S551 - INTERNAL STAIR DETAILS 1
	S552 - INTERNAL STAIR DETAILS 2
	S553 - INTERNAL STAIR DETAILS 3

	12596133 - PSS MHE CTE Building R22 - Sheet - S101 - FOUNDATION AND SLAB-ON-GRADE PLAN
	S001 - STRUCTURAL NOTES
	S002 - LEGEND & SYMBOLS
	S003 - STATEMENT OF SPECIAL INSPECTION
	S101 - FOUNDATION AND SLAB-ON-GRADE PLAN
	S102 - LEVEL 2 FRAMING PLAN
	S103 - ROOF 1 & 2 FRAMING PLAN
	S201 - BUILDING ELEVATIONS
	S301 - BUILDING SECTIONS 1
	S302 - BUILDING SECTIONS 2
	S501 - TYPICAL STRUCTURAL DETAILS 1
	S502 - TYPICAL STRUCTURAL DETAILS 2
	S503 - TYPICAL STRUCTURAL DETAILS 3
	S504 - TYPICAL STRUCTURAL DETAILS 4
	S505 - FIRE PUMP ROOM AND WATER TANK DETAILS
	S506 - MECHANICAL YARD DETAILS
	S507 - MECHANICAL ROOF PAD DETAILS
	S511 - FOUNDATION SCHEDULE AND DETAILS
	S521 - COLUMN SCHEDULE AND DETAILS
	S531 - WALL SCHEDULE AND DETAILS
	S541 - BEAM SCHEDULE AND DETAILS
	S551 - INTERNAL STAIR DETAILS 1
	S552 - INTERNAL STAIR DETAILS 2
	S553 - INTERNAL STAIR DETAILS 3

	12596133 - PSS MHE CTE Building R22 - Sheet - S102 - LEVEL 2 FRAMING PLAN
	S001 - STRUCTURAL NOTES
	S002 - LEGEND & SYMBOLS
	S003 - STATEMENT OF SPECIAL INSPECTION
	S101 - FOUNDATION AND SLAB-ON-GRADE PLAN
	S102 - LEVEL 2 FRAMING PLAN
	S103 - ROOF 1 & 2 FRAMING PLAN
	S201 - BUILDING ELEVATIONS
	S301 - BUILDING SECTIONS 1
	S302 - BUILDING SECTIONS 2
	S501 - TYPICAL STRUCTURAL DETAILS 1
	S502 - TYPICAL STRUCTURAL DETAILS 2
	S503 - TYPICAL STRUCTURAL DETAILS 3
	S504 - TYPICAL STRUCTURAL DETAILS 4
	S505 - FIRE PUMP ROOM AND WATER TANK DETAILS
	S506 - MECHANICAL YARD DETAILS
	S507 - MECHANICAL ROOF PAD DETAILS
	S511 - FOUNDATION SCHEDULE AND DETAILS
	S521 - COLUMN SCHEDULE AND DETAILS
	S531 - WALL SCHEDULE AND DETAILS
	S541 - BEAM SCHEDULE AND DETAILS
	S551 - INTERNAL STAIR DETAILS 1
	S552 - INTERNAL STAIR DETAILS 2
	S553 - INTERNAL STAIR DETAILS 3

	12596133 - PSS MHE CTE Building R22 - Sheet - S103 - ROOF 1 & 2 FRAMING PLAN
	S001 - STRUCTURAL NOTES
	S002 - LEGEND & SYMBOLS
	S003 - STATEMENT OF SPECIAL INSPECTION
	S101 - FOUNDATION AND SLAB-ON-GRADE PLAN
	S102 - LEVEL 2 FRAMING PLAN
	S103 - ROOF 1 & 2 FRAMING PLAN
	S201 - BUILDING ELEVATIONS
	S301 - BUILDING SECTIONS 1
	S302 - BUILDING SECTIONS 2
	S501 - TYPICAL STRUCTURAL DETAILS 1
	S502 - TYPICAL STRUCTURAL DETAILS 2
	S503 - TYPICAL STRUCTURAL DETAILS 3
	S504 - TYPICAL STRUCTURAL DETAILS 4
	S505 - FIRE PUMP ROOM AND WATER TANK DETAILS
	S506 - MECHANICAL YARD DETAILS
	S507 - MECHANICAL ROOF PAD DETAILS
	S511 - FOUNDATION SCHEDULE AND DETAILS
	S521 - COLUMN SCHEDULE AND DETAILS
	S531 - WALL SCHEDULE AND DETAILS
	S541 - BEAM SCHEDULE AND DETAILS
	S551 - INTERNAL STAIR DETAILS 1
	S552 - INTERNAL STAIR DETAILS 2
	S553 - INTERNAL STAIR DETAILS 3

	12596133 - PSS MHE CTE Building R22 - Sheet - S201 - BUILDING ELEVATIONS
	S001 - STRUCTURAL NOTES
	S002 - LEGEND & SYMBOLS
	S003 - STATEMENT OF SPECIAL INSPECTION
	S101 - FOUNDATION AND SLAB-ON-GRADE PLAN
	S102 - LEVEL 2 FRAMING PLAN
	S103 - ROOF 1 & 2 FRAMING PLAN
	S201 - BUILDING ELEVATIONS
	S301 - BUILDING SECTIONS 1
	S302 - BUILDING SECTIONS 2
	S501 - TYPICAL STRUCTURAL DETAILS 1
	S502 - TYPICAL STRUCTURAL DETAILS 2
	S503 - TYPICAL STRUCTURAL DETAILS 3
	S504 - TYPICAL STRUCTURAL DETAILS 4
	S505 - FIRE PUMP ROOM AND WATER TANK DETAILS
	S506 - MECHANICAL YARD DETAILS
	S507 - MECHANICAL ROOF PAD DETAILS
	S511 - FOUNDATION SCHEDULE AND DETAILS
	S521 - COLUMN SCHEDULE AND DETAILS
	S531 - WALL SCHEDULE AND DETAILS
	S541 - BEAM SCHEDULE AND DETAILS
	S551 - INTERNAL STAIR DETAILS 1
	S552 - INTERNAL STAIR DETAILS 2
	S553 - INTERNAL STAIR DETAILS 3

	12596133 - PSS MHE CTE Building R22 - Sheet - S301 - BUILDING SECTIONS 1
	S001 - STRUCTURAL NOTES
	S002 - LEGEND & SYMBOLS
	S003 - STATEMENT OF SPECIAL INSPECTION
	S101 - FOUNDATION AND SLAB-ON-GRADE PLAN
	S102 - LEVEL 2 FRAMING PLAN
	S103 - ROOF 1 & 2 FRAMING PLAN
	S201 - BUILDING ELEVATIONS
	S301 - BUILDING SECTIONS 1
	S302 - BUILDING SECTIONS 2
	S501 - TYPICAL STRUCTURAL DETAILS 1
	S502 - TYPICAL STRUCTURAL DETAILS 2
	S503 - TYPICAL STRUCTURAL DETAILS 3
	S504 - TYPICAL STRUCTURAL DETAILS 4
	S505 - FIRE PUMP ROOM AND WATER TANK DETAILS
	S506 - MECHANICAL YARD DETAILS
	S507 - MECHANICAL ROOF PAD DETAILS
	S511 - FOUNDATION SCHEDULE AND DETAILS
	S521 - COLUMN SCHEDULE AND DETAILS
	S531 - WALL SCHEDULE AND DETAILS
	S541 - BEAM SCHEDULE AND DETAILS
	S551 - INTERNAL STAIR DETAILS 1
	S552 - INTERNAL STAIR DETAILS 2
	S553 - INTERNAL STAIR DETAILS 3

	12596133 - PSS MHE CTE Building R22 - Sheet - S302 - BUILDING SECTIONS 2
	S001 - STRUCTURAL NOTES
	S002 - LEGEND & SYMBOLS
	S003 - STATEMENT OF SPECIAL INSPECTION
	S101 - FOUNDATION AND SLAB-ON-GRADE PLAN
	S102 - LEVEL 2 FRAMING PLAN
	S103 - ROOF 1 & 2 FRAMING PLAN
	S201 - BUILDING ELEVATIONS
	S301 - BUILDING SECTIONS 1
	S302 - BUILDING SECTIONS 2
	S501 - TYPICAL STRUCTURAL DETAILS 1
	S502 - TYPICAL STRUCTURAL DETAILS 2
	S503 - TYPICAL STRUCTURAL DETAILS 3
	S504 - TYPICAL STRUCTURAL DETAILS 4
	S505 - FIRE PUMP ROOM AND WATER TANK DETAILS
	S506 - MECHANICAL YARD DETAILS
	S507 - MECHANICAL ROOF PAD DETAILS
	S511 - FOUNDATION SCHEDULE AND DETAILS
	S521 - COLUMN SCHEDULE AND DETAILS
	S531 - WALL SCHEDULE AND DETAILS
	S541 - BEAM SCHEDULE AND DETAILS
	S551 - INTERNAL STAIR DETAILS 1
	S552 - INTERNAL STAIR DETAILS 2
	S553 - INTERNAL STAIR DETAILS 3

	12596133 - PSS MHE CTE Building R22 - Sheet - S501 - TYPICAL STRUCTURAL DETAILS 1
	S001 - STRUCTURAL NOTES
	S002 - LEGEND & SYMBOLS
	S003 - STATEMENT OF SPECIAL INSPECTION
	S101 - FOUNDATION AND SLAB-ON-GRADE PLAN
	S102 - LEVEL 2 FRAMING PLAN
	S103 - ROOF 1 & 2 FRAMING PLAN
	S201 - BUILDING ELEVATIONS
	S301 - BUILDING SECTIONS 1
	S302 - BUILDING SECTIONS 2
	S501 - TYPICAL STRUCTURAL DETAILS 1
	S502 - TYPICAL STRUCTURAL DETAILS 2
	S503 - TYPICAL STRUCTURAL DETAILS 3
	S504 - TYPICAL STRUCTURAL DETAILS 4
	S505 - FIRE PUMP ROOM AND WATER TANK DETAILS
	S506 - MECHANICAL YARD DETAILS
	S507 - MECHANICAL ROOF PAD DETAILS
	S511 - FOUNDATION SCHEDULE AND DETAILS
	S521 - COLUMN SCHEDULE AND DETAILS
	S531 - WALL SCHEDULE AND DETAILS
	S541 - BEAM SCHEDULE AND DETAILS
	S551 - INTERNAL STAIR DETAILS 1
	S552 - INTERNAL STAIR DETAILS 2
	S553 - INTERNAL STAIR DETAILS 3

	12596133 - PSS MHE CTE Building R22 - Sheet - S502 - TYPICAL STRUCTURAL DETAILS 2
	S001 - STRUCTURAL NOTES
	S002 - LEGEND & SYMBOLS
	S003 - STATEMENT OF SPECIAL INSPECTION
	S101 - FOUNDATION AND SLAB-ON-GRADE PLAN
	S102 - LEVEL 2 FRAMING PLAN
	S103 - ROOF 1 & 2 FRAMING PLAN
	S201 - BUILDING ELEVATIONS
	S301 - BUILDING SECTIONS 1
	S302 - BUILDING SECTIONS 2
	S501 - TYPICAL STRUCTURAL DETAILS 1
	S502 - TYPICAL STRUCTURAL DETAILS 2
	S503 - TYPICAL STRUCTURAL DETAILS 3
	S504 - TYPICAL STRUCTURAL DETAILS 4
	S505 - FIRE PUMP ROOM AND WATER TANK DETAILS
	S506 - MECHANICAL YARD DETAILS
	S507 - MECHANICAL ROOF PAD DETAILS
	S511 - FOUNDATION SCHEDULE AND DETAILS
	S521 - COLUMN SCHEDULE AND DETAILS
	S531 - WALL SCHEDULE AND DETAILS
	S541 - BEAM SCHEDULE AND DETAILS
	S551 - INTERNAL STAIR DETAILS 1
	S552 - INTERNAL STAIR DETAILS 2
	S553 - INTERNAL STAIR DETAILS 3

	12596133 - PSS MHE CTE Building R22 - Sheet - S503 - TYPICAL STRUCTURAL DETAILS 3
	S001 - STRUCTURAL NOTES
	S002 - LEGEND & SYMBOLS
	S003 - STATEMENT OF SPECIAL INSPECTION
	S101 - FOUNDATION AND SLAB-ON-GRADE PLAN
	S102 - LEVEL 2 FRAMING PLAN
	S103 - ROOF 1 & 2 FRAMING PLAN
	S201 - BUILDING ELEVATIONS
	S301 - BUILDING SECTIONS 1
	S302 - BUILDING SECTIONS 2
	S501 - TYPICAL STRUCTURAL DETAILS 1
	S502 - TYPICAL STRUCTURAL DETAILS 2
	S503 - TYPICAL STRUCTURAL DETAILS 3
	S504 - TYPICAL STRUCTURAL DETAILS 4
	S505 - FIRE PUMP ROOM AND WATER TANK DETAILS
	S506 - MECHANICAL YARD DETAILS
	S507 - MECHANICAL ROOF PAD DETAILS
	S511 - FOUNDATION SCHEDULE AND DETAILS
	S521 - COLUMN SCHEDULE AND DETAILS
	S531 - WALL SCHEDULE AND DETAILS
	S541 - BEAM SCHEDULE AND DETAILS
	S551 - INTERNAL STAIR DETAILS 1
	S552 - INTERNAL STAIR DETAILS 2
	S553 - INTERNAL STAIR DETAILS 3

	12596133 - PSS MHE CTE Building R22 - Sheet - S504 - TYPICAL STRUCTURAL DETAILS 4
	S001 - STRUCTURAL NOTES
	S002 - LEGEND & SYMBOLS
	S003 - STATEMENT OF SPECIAL INSPECTION
	S101 - FOUNDATION AND SLAB-ON-GRADE PLAN
	S102 - LEVEL 2 FRAMING PLAN
	S103 - ROOF 1 & 2 FRAMING PLAN
	S201 - BUILDING ELEVATIONS
	S301 - BUILDING SECTIONS 1
	S302 - BUILDING SECTIONS 2
	S501 - TYPICAL STRUCTURAL DETAILS 1
	S502 - TYPICAL STRUCTURAL DETAILS 2
	S503 - TYPICAL STRUCTURAL DETAILS 3
	S504 - TYPICAL STRUCTURAL DETAILS 4
	S505 - FIRE PUMP ROOM AND WATER TANK DETAILS
	S506 - MECHANICAL YARD DETAILS
	S507 - MECHANICAL ROOF PAD DETAILS
	S511 - FOUNDATION SCHEDULE AND DETAILS
	S521 - COLUMN SCHEDULE AND DETAILS
	S531 - WALL SCHEDULE AND DETAILS
	S541 - BEAM SCHEDULE AND DETAILS
	S551 - INTERNAL STAIR DETAILS 1
	S552 - INTERNAL STAIR DETAILS 2
	S553 - INTERNAL STAIR DETAILS 3

	12596133 - PSS MHE CTE Building R22 - Sheet - S505 - FIRE PUMP ROOM AND WATER TANK DETAILS
	S001 - STRUCTURAL NOTES
	S002 - LEGEND & SYMBOLS
	S003 - STATEMENT OF SPECIAL INSPECTION
	S101 - FOUNDATION AND SLAB-ON-GRADE PLAN
	S102 - LEVEL 2 FRAMING PLAN
	S103 - ROOF 1 & 2 FRAMING PLAN
	S201 - BUILDING ELEVATIONS
	S301 - BUILDING SECTIONS 1
	S302 - BUILDING SECTIONS 2
	S501 - TYPICAL STRUCTURAL DETAILS 1
	S502 - TYPICAL STRUCTURAL DETAILS 2
	S503 - TYPICAL STRUCTURAL DETAILS 3
	S504 - TYPICAL STRUCTURAL DETAILS 4
	S505 - FIRE PUMP ROOM AND WATER TANK DETAILS
	S506 - MECHANICAL YARD DETAILS
	S507 - MECHANICAL ROOF PAD DETAILS
	S511 - FOUNDATION SCHEDULE AND DETAILS
	S521 - COLUMN SCHEDULE AND DETAILS
	S531 - WALL SCHEDULE AND DETAILS
	S541 - BEAM SCHEDULE AND DETAILS
	S551 - INTERNAL STAIR DETAILS 1
	S552 - INTERNAL STAIR DETAILS 2
	S553 - INTERNAL STAIR DETAILS 3

	12596133 - PSS MHE CTE Building R22 - Sheet - S506 - MECHANICAL YARD DETAILS
	S001 - STRUCTURAL NOTES
	S002 - LEGEND & SYMBOLS
	S003 - STATEMENT OF SPECIAL INSPECTION
	S101 - FOUNDATION AND SLAB-ON-GRADE PLAN
	S102 - LEVEL 2 FRAMING PLAN
	S103 - ROOF 1 & 2 FRAMING PLAN
	S201 - BUILDING ELEVATIONS
	S301 - BUILDING SECTIONS 1
	S302 - BUILDING SECTIONS 2
	S501 - TYPICAL STRUCTURAL DETAILS 1
	S502 - TYPICAL STRUCTURAL DETAILS 2
	S503 - TYPICAL STRUCTURAL DETAILS 3
	S504 - TYPICAL STRUCTURAL DETAILS 4
	S505 - FIRE PUMP ROOM AND WATER TANK DETAILS
	S506 - MECHANICAL YARD DETAILS
	S507 - MECHANICAL ROOF PAD DETAILS
	S511 - FOUNDATION SCHEDULE AND DETAILS
	S521 - COLUMN SCHEDULE AND DETAILS
	S531 - WALL SCHEDULE AND DETAILS
	S541 - BEAM SCHEDULE AND DETAILS
	S551 - INTERNAL STAIR DETAILS 1
	S552 - INTERNAL STAIR DETAILS 2
	S553 - INTERNAL STAIR DETAILS 3

	12596133 - PSS MHE CTE Building R22 - Sheet - S507 - MECHANICAL ROOF PAD DETAILS
	S001 - STRUCTURAL NOTES
	S002 - LEGEND & SYMBOLS
	S003 - STATEMENT OF SPECIAL INSPECTION
	S101 - FOUNDATION AND SLAB-ON-GRADE PLAN
	S102 - LEVEL 2 FRAMING PLAN
	S103 - ROOF 1 & 2 FRAMING PLAN
	S201 - BUILDING ELEVATIONS
	S301 - BUILDING SECTIONS 1
	S302 - BUILDING SECTIONS 2
	S501 - TYPICAL STRUCTURAL DETAILS 1
	S502 - TYPICAL STRUCTURAL DETAILS 2
	S503 - TYPICAL STRUCTURAL DETAILS 3
	S504 - TYPICAL STRUCTURAL DETAILS 4
	S505 - FIRE PUMP ROOM AND WATER TANK DETAILS
	S506 - MECHANICAL YARD DETAILS
	S507 - MECHANICAL ROOF PAD DETAILS
	S511 - FOUNDATION SCHEDULE AND DETAILS
	S521 - COLUMN SCHEDULE AND DETAILS
	S531 - WALL SCHEDULE AND DETAILS
	S541 - BEAM SCHEDULE AND DETAILS
	S551 - INTERNAL STAIR DETAILS 1
	S552 - INTERNAL STAIR DETAILS 2
	S553 - INTERNAL STAIR DETAILS 3

	12596133 - PSS MHE CTE Building R22 - Sheet - S511 - FOUNDATION SCHEDULE AND DETAILS
	S001 - STRUCTURAL NOTES
	S002 - LEGEND & SYMBOLS
	S003 - STATEMENT OF SPECIAL INSPECTION
	S101 - FOUNDATION AND SLAB-ON-GRADE PLAN
	S102 - LEVEL 2 FRAMING PLAN
	S103 - ROOF 1 & 2 FRAMING PLAN
	S201 - BUILDING ELEVATIONS
	S301 - BUILDING SECTIONS 1
	S302 - BUILDING SECTIONS 2
	S501 - TYPICAL STRUCTURAL DETAILS 1
	S502 - TYPICAL STRUCTURAL DETAILS 2
	S503 - TYPICAL STRUCTURAL DETAILS 3
	S504 - TYPICAL STRUCTURAL DETAILS 4
	S505 - FIRE PUMP ROOM AND WATER TANK DETAILS
	S506 - MECHANICAL YARD DETAILS
	S507 - MECHANICAL ROOF PAD DETAILS
	S511 - FOUNDATION SCHEDULE AND DETAILS
	S521 - COLUMN SCHEDULE AND DETAILS
	S531 - WALL SCHEDULE AND DETAILS
	S541 - BEAM SCHEDULE AND DETAILS
	S551 - INTERNAL STAIR DETAILS 1
	S552 - INTERNAL STAIR DETAILS 2
	S553 - INTERNAL STAIR DETAILS 3

	12596133 - PSS MHE CTE Building R22 - Sheet - S521 - COLUMN SCHEDULE AND DETAILS
	S001 - STRUCTURAL NOTES
	S002 - LEGEND & SYMBOLS
	S003 - STATEMENT OF SPECIAL INSPECTION
	S101 - FOUNDATION AND SLAB-ON-GRADE PLAN
	S102 - LEVEL 2 FRAMING PLAN
	S103 - ROOF 1 & 2 FRAMING PLAN
	S201 - BUILDING ELEVATIONS
	S301 - BUILDING SECTIONS 1
	S302 - BUILDING SECTIONS 2
	S501 - TYPICAL STRUCTURAL DETAILS 1
	S502 - TYPICAL STRUCTURAL DETAILS 2
	S503 - TYPICAL STRUCTURAL DETAILS 3
	S504 - TYPICAL STRUCTURAL DETAILS 4
	S505 - FIRE PUMP ROOM AND WATER TANK DETAILS
	S506 - MECHANICAL YARD DETAILS
	S507 - MECHANICAL ROOF PAD DETAILS
	S511 - FOUNDATION SCHEDULE AND DETAILS
	S521 - COLUMN SCHEDULE AND DETAILS
	S531 - WALL SCHEDULE AND DETAILS
	S541 - BEAM SCHEDULE AND DETAILS
	S551 - INTERNAL STAIR DETAILS 1
	S552 - INTERNAL STAIR DETAILS 2
	S553 - INTERNAL STAIR DETAILS 3

	12596133 - PSS MHE CTE Building R22 - Sheet - S531 - WALL SCHEDULE AND DETAILS
	S001 - STRUCTURAL NOTES
	S002 - LEGEND & SYMBOLS
	S003 - STATEMENT OF SPECIAL INSPECTION
	S101 - FOUNDATION AND SLAB-ON-GRADE PLAN
	S102 - LEVEL 2 FRAMING PLAN
	S103 - ROOF 1 & 2 FRAMING PLAN
	S201 - BUILDING ELEVATIONS
	S301 - BUILDING SECTIONS 1
	S302 - BUILDING SECTIONS 2
	S501 - TYPICAL STRUCTURAL DETAILS 1
	S502 - TYPICAL STRUCTURAL DETAILS 2
	S503 - TYPICAL STRUCTURAL DETAILS 3
	S504 - TYPICAL STRUCTURAL DETAILS 4
	S505 - FIRE PUMP ROOM AND WATER TANK DETAILS
	S506 - MECHANICAL YARD DETAILS
	S507 - MECHANICAL ROOF PAD DETAILS
	S511 - FOUNDATION SCHEDULE AND DETAILS
	S521 - COLUMN SCHEDULE AND DETAILS
	S531 - WALL SCHEDULE AND DETAILS
	S541 - BEAM SCHEDULE AND DETAILS
	S551 - INTERNAL STAIR DETAILS 1
	S552 - INTERNAL STAIR DETAILS 2
	S553 - INTERNAL STAIR DETAILS 3

	12596133 - PSS MHE CTE Building R22 - Sheet - S541 - BEAM SCHEDULE AND DETAILS
	S001 - STRUCTURAL NOTES
	S002 - LEGEND & SYMBOLS
	S003 - STATEMENT OF SPECIAL INSPECTION
	S101 - FOUNDATION AND SLAB-ON-GRADE PLAN
	S102 - LEVEL 2 FRAMING PLAN
	S103 - ROOF 1 & 2 FRAMING PLAN
	S201 - BUILDING ELEVATIONS
	S301 - BUILDING SECTIONS 1
	S302 - BUILDING SECTIONS 2
	S501 - TYPICAL STRUCTURAL DETAILS 1
	S502 - TYPICAL STRUCTURAL DETAILS 2
	S503 - TYPICAL STRUCTURAL DETAILS 3
	S504 - TYPICAL STRUCTURAL DETAILS 4
	S505 - FIRE PUMP ROOM AND WATER TANK DETAILS
	S506 - MECHANICAL YARD DETAILS
	S507 - MECHANICAL ROOF PAD DETAILS
	S511 - FOUNDATION SCHEDULE AND DETAILS
	S521 - COLUMN SCHEDULE AND DETAILS
	S531 - WALL SCHEDULE AND DETAILS
	S541 - BEAM SCHEDULE AND DETAILS
	S551 - INTERNAL STAIR DETAILS 1
	S552 - INTERNAL STAIR DETAILS 2
	S553 - INTERNAL STAIR DETAILS 3

	12596133 - PSS MHE CTE Building R22 - Sheet - S551 - INTERNAL STAIR DETAILS 1
	S001 - STRUCTURAL NOTES
	S002 - LEGEND & SYMBOLS
	S003 - STATEMENT OF SPECIAL INSPECTION
	S101 - FOUNDATION AND SLAB-ON-GRADE PLAN
	S102 - LEVEL 2 FRAMING PLAN
	S103 - ROOF 1 & 2 FRAMING PLAN
	S201 - BUILDING ELEVATIONS
	S301 - BUILDING SECTIONS 1
	S302 - BUILDING SECTIONS 2
	S501 - TYPICAL STRUCTURAL DETAILS 1
	S502 - TYPICAL STRUCTURAL DETAILS 2
	S503 - TYPICAL STRUCTURAL DETAILS 3
	S504 - TYPICAL STRUCTURAL DETAILS 4
	S505 - FIRE PUMP ROOM AND WATER TANK DETAILS
	S506 - MECHANICAL YARD DETAILS
	S507 - MECHANICAL ROOF PAD DETAILS
	S511 - FOUNDATION SCHEDULE AND DETAILS
	S521 - COLUMN SCHEDULE AND DETAILS
	S531 - WALL SCHEDULE AND DETAILS
	S541 - BEAM SCHEDULE AND DETAILS
	S551 - INTERNAL STAIR DETAILS 1
	S552 - INTERNAL STAIR DETAILS 2
	S553 - INTERNAL STAIR DETAILS 3

	12596133 - PSS MHE CTE Building R22 - Sheet - S552 - INTERNAL STAIR DETAILS 2
	S001 - STRUCTURAL NOTES
	S002 - LEGEND & SYMBOLS
	S003 - STATEMENT OF SPECIAL INSPECTION
	S101 - FOUNDATION AND SLAB-ON-GRADE PLAN
	S102 - LEVEL 2 FRAMING PLAN
	S103 - ROOF 1 & 2 FRAMING PLAN
	S201 - BUILDING ELEVATIONS
	S301 - BUILDING SECTIONS 1
	S302 - BUILDING SECTIONS 2
	S501 - TYPICAL STRUCTURAL DETAILS 1
	S502 - TYPICAL STRUCTURAL DETAILS 2
	S503 - TYPICAL STRUCTURAL DETAILS 3
	S504 - TYPICAL STRUCTURAL DETAILS 4
	S505 - FIRE PUMP ROOM AND WATER TANK DETAILS
	S506 - MECHANICAL YARD DETAILS
	S507 - MECHANICAL ROOF PAD DETAILS
	S511 - FOUNDATION SCHEDULE AND DETAILS
	S521 - COLUMN SCHEDULE AND DETAILS
	S531 - WALL SCHEDULE AND DETAILS
	S541 - BEAM SCHEDULE AND DETAILS
	S551 - INTERNAL STAIR DETAILS 1
	S552 - INTERNAL STAIR DETAILS 2
	S553 - INTERNAL STAIR DETAILS 3

	12596133 - PSS MHE CTE Building R22 - Sheet - S553 - INTERNAL STAIR DETAILS 3
	S001 - STRUCTURAL NOTES
	S002 - LEGEND & SYMBOLS
	S003 - STATEMENT OF SPECIAL INSPECTION
	S101 - FOUNDATION AND SLAB-ON-GRADE PLAN
	S102 - LEVEL 2 FRAMING PLAN
	S103 - ROOF 1 & 2 FRAMING PLAN
	S201 - BUILDING ELEVATIONS
	S301 - BUILDING SECTIONS 1
	S302 - BUILDING SECTIONS 2
	S501 - TYPICAL STRUCTURAL DETAILS 1
	S502 - TYPICAL STRUCTURAL DETAILS 2
	S503 - TYPICAL STRUCTURAL DETAILS 3
	S504 - TYPICAL STRUCTURAL DETAILS 4
	S505 - FIRE PUMP ROOM AND WATER TANK DETAILS
	S506 - MECHANICAL YARD DETAILS
	S507 - MECHANICAL ROOF PAD DETAILS
	S511 - FOUNDATION SCHEDULE AND DETAILS
	S521 - COLUMN SCHEDULE AND DETAILS
	S531 - WALL SCHEDULE AND DETAILS
	S541 - BEAM SCHEDULE AND DETAILS
	S551 - INTERNAL STAIR DETAILS 1
	S552 - INTERNAL STAIR DETAILS 2
	S553 - INTERNAL STAIR DETAILS 3


	05 - 12596133_MHS CTE-Fire Pro
	F001 - FIRE PROTECTION NOTES, SYMBOLS, LEGEND AND ABBREVIATIONS
	F002 - FDAS GENERAL NOTES, LEGENDS AND ABBREVIATIONS
	F101 - LEVEL 1 - FIRE PROTECTION LAYOUT
	F102 - LEVEL 2 - FIRE PROTECTION LAYOUT
	F103 - ROOF LEVEL - FIRE PROTECTION LAYOUT
	F104 - FIRE PUMP ROOM FIRE PROTECTION LAYOUT
	F105 - IG-541 FIRE SUPPRESSION LAYOUT
	F201 - LEVEL 1 - FDAS LAYOUT
	F202 - LEVEL 2- FDAS LAYOUT
	F301 - FIRE PROTECTION DIAGRAM AND EQUIPMENT SCHEDULE
	F302 - FDAS SCHEMATIC DIAGRAM - SHEET 1
	F303 - FDAS SCHEMATIC DIAGRAM - SHEET 2
	F400 - MISCELLANEOUS DETAILS - SHEET 1
	F401 - MISCELLANEOUS DETAILS - SHEET 2
	F402 - MISCELLANEOUS DETAILS - SHEET 3
	F403 - MISCELLANEOUS DETAILS - SHEET 4
	F404 - MISCELLANEOUS DETAILS - SHEET 5 (FDAS)

	06 - 12596133_MHS CTE Plumb
	P001 - GENERAL NOTES, LEGENDS, SYMBOLS AND EQUIPMENT SCHEDULES
	P101 - LEVEL 1 - DRAINAGE SYSTEM LAYOUT
	P102 - LEVEL 2 - DRAINAGE SYSTEM LAYOUT
	P103 - ROOF LEVEL - DRAINAGE SYSTEM LAYOUT
	P201 - LEVEL 1 - WATER SUPPLY SYSTEM LAYOUT
	P202 - LEVEL 2 - WATER SUPPLY SYSTEM LAYOUT
	P203 - ROOF LEVEL - WATER SUPPLY SYSTEM LAYOUT
	P301 - ENLARGED DRAINAGE SYSTEM FLOOR PLAN LAYOUT
	P302 - ENLARGED WATER SUPPLY SYSTEM FLOOR PLAN LAYOUT
	P401 - SANITARY AND STORM SCHEMATIC DIAGRAM
	P402 - WATER SUPPLY SCHEMATIC DIAGRAM
	P501 - MISCELLANEOUS DETAILS - 1
	P502 - MISCELLANEOUS DETAILS - 2

	07 - 12596133_MHS CTE-Mech
	M001 - GENERAL NOTES, DRAWING INDEX, LEGENDS & SYMBOLS
	M002 - EQUIPMENT SCHEDULES SHEET 1
	M003 - EQUIPMENT SCHEDULES SHEET 2
	M101 - LEVEL 1 - AC & VENTILATION LAYOUT
	M102 - LEVEL 2 - AC & VENTILATION LAYOUT
	M103 - ROOF LEVEL - AC & VENTILATION LAYOUT AND KITCHEN ENLARGE PLAN
	M201 - LEVEL 1 - REFRIGERANT PIPING LAYOUT
	M202 - LEVEL 2 - REFRIGERANT PIPING LAYOUT
	M203 - ROOF LEVEL - REFRIGERANT PIPING LAYOUT
	M301 - VENTILATION SCHEMATIC DIAGRAM
	M302 - REFRIGERANT PIPING SCHEMATIC DIAGRAM
	M401 - HVAC DETAILS - SHEET 1
	M402 - HVAC DETAILS - SHEET 2
	M501 - TRAINING KITCHEN-LPG LAYOUT & MISC. DETAILS

	08 - 12596133_MHS CTE-Tele
	01_T001 TELECOM. GEN. NOTES,SPECS, ABBREVIATIONS, MTG. HT. SCHED, & SYMBOL LIST
	Sheets and Views
	01_T001 TELECOM. GEN. NOTES,SPECS, ABBREVIATIONS, MTG. HT. SCHED, & SYMBOL LIST-Layout1


	02_TS101 TELECOMMUNICATION SITE PLAN-A
	Sheets and Views
	02_TS101 TELECOMMUNICATION SITE PLAN-A


	03_T101 OUTSIDE PLANT PATHWAY AND CABLING DIAGRAM
	Sheets and Views
	03_T101 OUTSIDE PLANT PATHWAY AND CABLING DIAGRAM-Layout1


	04_T102 TELECOMMUNICATIONS CABINET ELEVATIONS
	Sheets and Views
	04_T102 TELECOMMUNICATIONS CABINET ELEVATIONS-Layout1


	05_T103 TELECOMMUNICATIONS RISER DIAGRAM
	Sheets and Views
	05_T103 TELECOMMUNICATIONS RISER DIAGRAM-Layout1


	06_T104 TELECOMMUNICATIONS GROUNDING DIAGRAM
	Sheets and Views
	06_T104 TELECOMMUNICATIONS GROUNDING DIAGRAM-Layout1


	07_T201 - LEVEL 1 TELECOMMUNICATIONS OVERALL PLAN
	E201 - LEVEL 1  ELECTRICAL OVERALL PLAN
	E202 - LEVEL 2 ELECTRICAL OVERALL PLAN
	E203 - ROOF ELECTRICAL PLAN
	E204 - ELECTRICAL HAZARDOUS CLASSIFICATION PLAN
	E301 - LEVEL 1 LIGHTING PLAN - SHEET 1
	E302 - LEVEL 1 LIGHTING PLAN - SHEET 2
	E303 - LEVEL 2 LIGHTING PLAN - SHEET 1
	E304 - LEVEL 2 LIGHTING PLAN - SHEET 2
	E401 - LEVEL 1 POWER PLAN - SHEET 1
	E402 - LEVEL 1 POWER PLAN - SHEET 2
	E403 - LEVEL 2 POWER PLAN - SHEET 1
	E404 - LEVEL 2 POWER PLAN - SHEET 2
	E501 - ENLARGED ELECTRICAL PLANS
	E502 - TRAINING KITCHEN ENLARGED ELECTRICAL PLAN
	T201 - LEVEL 1 TELECOMMUNICATIONS OVERALL PLAN
	T202 - LEVEL 2 TELECOMMUNICATIONS OVERALL PLAN
	T203 - LEVEL 1 TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T204 - LEVEL 2  TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T301 - LEVEL 1 TELECOMMUNICATIONS PLAN - SHEET 1
	T302 - LEVEL 1  TELECOMMUNICATIONS PLAN - SHEET 2
	T303 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 1
	T304 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 2
	T401 - ENLARGED TELECOMMUNICATIONS PLAN

	08_T202 - LEVEL 2 TELECOMMUNICATIONS OVERALL PLAN
	E201 - LEVEL 1  ELECTRICAL OVERALL PLAN
	E202 - LEVEL 2 ELECTRICAL OVERALL PLAN
	E203 - ROOF ELECTRICAL PLAN
	E204 - ELECTRICAL HAZARDOUS CLASSIFICATION PLAN
	E301 - LEVEL 1 LIGHTING PLAN - SHEET 1
	E302 - LEVEL 1 LIGHTING PLAN - SHEET 2
	E303 - LEVEL 2 LIGHTING PLAN - SHEET 1
	E304 - LEVEL 2 LIGHTING PLAN - SHEET 2
	E401 - LEVEL 1 POWER PLAN - SHEET 1
	E402 - LEVEL 1 POWER PLAN - SHEET 2
	E403 - LEVEL 2 POWER PLAN - SHEET 1
	E404 - LEVEL 2 POWER PLAN - SHEET 2
	E501 - ENLARGED ELECTRICAL PLANS
	E502 - TRAINING KITCHEN ENLARGED ELECTRICAL PLAN
	T201 - LEVEL 1 TELECOMMUNICATIONS OVERALL PLAN
	T202 - LEVEL 2 TELECOMMUNICATIONS OVERALL PLAN
	T203 - LEVEL 1 TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T204 - LEVEL 2  TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T301 - LEVEL 1 TELECOMMUNICATIONS PLAN - SHEET 1
	T302 - LEVEL 1  TELECOMMUNICATIONS PLAN - SHEET 2
	T303 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 1
	T304 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 2
	T401 - ENLARGED TELECOMMUNICATIONS PLAN

	09_T203 - LEVEL 1 TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	E201 - LEVEL 1  ELECTRICAL OVERALL PLAN
	E202 - LEVEL 2 ELECTRICAL OVERALL PLAN
	E203 - ROOF ELECTRICAL PLAN
	E204 - ELECTRICAL HAZARDOUS CLASSIFICATION PLAN
	E301 - LEVEL 1 LIGHTING PLAN - SHEET 1
	E302 - LEVEL 1 LIGHTING PLAN - SHEET 2
	E303 - LEVEL 2 LIGHTING PLAN - SHEET 1
	E304 - LEVEL 2 LIGHTING PLAN - SHEET 2
	E401 - LEVEL 1 POWER PLAN - SHEET 1
	E402 - LEVEL 1 POWER PLAN - SHEET 2
	E403 - LEVEL 2 POWER PLAN - SHEET 1
	E404 - LEVEL 2 POWER PLAN - SHEET 2
	E501 - ENLARGED ELECTRICAL PLANS
	E502 - TRAINING KITCHEN ENLARGED ELECTRICAL PLAN
	T201 - LEVEL 1 TELECOMMUNICATIONS OVERALL PLAN
	T202 - LEVEL 2 TELECOMMUNICATIONS OVERALL PLAN
	T203 - LEVEL 1 TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T204 - LEVEL 2  TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T301 - LEVEL 1 TELECOMMUNICATIONS PLAN - SHEET 1
	T302 - LEVEL 1  TELECOMMUNICATIONS PLAN - SHEET 2
	T303 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 1
	T304 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 2
	T401 - ENLARGED TELECOMMUNICATIONS PLAN

	10_T204 - LEVEL 2  TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	E201 - LEVEL 1  ELECTRICAL OVERALL PLAN
	E202 - LEVEL 2 ELECTRICAL OVERALL PLAN
	E203 - ROOF ELECTRICAL PLAN
	E204 - ELECTRICAL HAZARDOUS CLASSIFICATION PLAN
	E301 - LEVEL 1 LIGHTING PLAN - SHEET 1
	E302 - LEVEL 1 LIGHTING PLAN - SHEET 2
	E303 - LEVEL 2 LIGHTING PLAN - SHEET 1
	E304 - LEVEL 2 LIGHTING PLAN - SHEET 2
	E401 - LEVEL 1 POWER PLAN - SHEET 1
	E402 - LEVEL 1 POWER PLAN - SHEET 2
	E403 - LEVEL 2 POWER PLAN - SHEET 1
	E404 - LEVEL 2 POWER PLAN - SHEET 2
	E501 - ENLARGED ELECTRICAL PLANS
	E502 - TRAINING KITCHEN ENLARGED ELECTRICAL PLAN
	T201 - LEVEL 1 TELECOMMUNICATIONS OVERALL PLAN
	T202 - LEVEL 2 TELECOMMUNICATIONS OVERALL PLAN
	T203 - LEVEL 1 TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T204 - LEVEL 2  TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T301 - LEVEL 1 TELECOMMUNICATIONS PLAN - SHEET 1
	T302 - LEVEL 1  TELECOMMUNICATIONS PLAN - SHEET 2
	T303 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 1
	T304 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 2
	T401 - ENLARGED TELECOMMUNICATIONS PLAN

	11_T301 - LEVEL 1 TELECOMMUNICATIONS PLAN - SHEET 1
	E201 - LEVEL 1  ELECTRICAL OVERALL PLAN
	E202 - LEVEL 2 ELECTRICAL OVERALL PLAN
	E203 - ROOF ELECTRICAL PLAN
	E204 - ELECTRICAL HAZARDOUS CLASSIFICATION PLAN
	E301 - LEVEL 1 LIGHTING PLAN - SHEET 1
	E302 - LEVEL 1 LIGHTING PLAN - SHEET 2
	E303 - LEVEL 2 LIGHTING PLAN - SHEET 1
	E304 - LEVEL 2 LIGHTING PLAN - SHEET 2
	E401 - LEVEL 1 POWER PLAN - SHEET 1
	E402 - LEVEL 1 POWER PLAN - SHEET 2
	E403 - LEVEL 2 POWER PLAN - SHEET 1
	E404 - LEVEL 2 POWER PLAN - SHEET 2
	E501 - ENLARGED ELECTRICAL PLANS
	E502 - TRAINING KITCHEN ENLARGED ELECTRICAL PLAN
	T201 - LEVEL 1 TELECOMMUNICATIONS OVERALL PLAN
	T202 - LEVEL 2 TELECOMMUNICATIONS OVERALL PLAN
	T203 - LEVEL 1 TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T204 - LEVEL 2  TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T301 - LEVEL 1 TELECOMMUNICATIONS PLAN - SHEET 1
	T302 - LEVEL 1  TELECOMMUNICATIONS PLAN - SHEET 2
	T303 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 1
	T304 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 2
	T401 - ENLARGED TELECOMMUNICATIONS PLAN

	12_T302 - LEVEL 1  TELECOMMUNICATIONS PLAN - SHEET 2
	E201 - LEVEL 1  ELECTRICAL OVERALL PLAN
	E202 - LEVEL 2 ELECTRICAL OVERALL PLAN
	E203 - ROOF ELECTRICAL PLAN
	E204 - ELECTRICAL HAZARDOUS CLASSIFICATION PLAN
	E301 - LEVEL 1 LIGHTING PLAN - SHEET 1
	E302 - LEVEL 1 LIGHTING PLAN - SHEET 2
	E303 - LEVEL 2 LIGHTING PLAN - SHEET 1
	E304 - LEVEL 2 LIGHTING PLAN - SHEET 2
	E401 - LEVEL 1 POWER PLAN - SHEET 1
	E402 - LEVEL 1 POWER PLAN - SHEET 2
	E403 - LEVEL 2 POWER PLAN - SHEET 1
	E404 - LEVEL 2 POWER PLAN - SHEET 2
	E501 - ENLARGED ELECTRICAL PLANS
	E502 - TRAINING KITCHEN ENLARGED ELECTRICAL PLAN
	T201 - LEVEL 1 TELECOMMUNICATIONS OVERALL PLAN
	T202 - LEVEL 2 TELECOMMUNICATIONS OVERALL PLAN
	T203 - LEVEL 1 TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T204 - LEVEL 2  TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T301 - LEVEL 1 TELECOMMUNICATIONS PLAN - SHEET 1
	T302 - LEVEL 1  TELECOMMUNICATIONS PLAN - SHEET 2
	T303 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 1
	T304 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 2
	T401 - ENLARGED TELECOMMUNICATIONS PLAN

	13_T303 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 1
	E201 - LEVEL 1  ELECTRICAL OVERALL PLAN
	E202 - LEVEL 2 ELECTRICAL OVERALL PLAN
	E203 - ROOF ELECTRICAL PLAN
	E204 - ELECTRICAL HAZARDOUS CLASSIFICATION PLAN
	E301 - LEVEL 1 LIGHTING PLAN - SHEET 1
	E302 - LEVEL 1 LIGHTING PLAN - SHEET 2
	E303 - LEVEL 2 LIGHTING PLAN - SHEET 1
	E304 - LEVEL 2 LIGHTING PLAN - SHEET 2
	E401 - LEVEL 1 POWER PLAN - SHEET 1
	E402 - LEVEL 1 POWER PLAN - SHEET 2
	E403 - LEVEL 2 POWER PLAN - SHEET 1
	E404 - LEVEL 2 POWER PLAN - SHEET 2
	E501 - ENLARGED ELECTRICAL PLANS
	E502 - TRAINING KITCHEN ENLARGED ELECTRICAL PLAN
	T201 - LEVEL 1 TELECOMMUNICATIONS OVERALL PLAN
	T202 - LEVEL 2 TELECOMMUNICATIONS OVERALL PLAN
	T203 - LEVEL 1 TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T204 - LEVEL 2  TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T301 - LEVEL 1 TELECOMMUNICATIONS PLAN - SHEET 1
	T302 - LEVEL 1  TELECOMMUNICATIONS PLAN - SHEET 2
	T303 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 1
	T304 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 2
	T401 - ENLARGED TELECOMMUNICATIONS PLAN

	14_T304 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 2
	E201 - LEVEL 1  ELECTRICAL OVERALL PLAN
	E202 - LEVEL 2 ELECTRICAL OVERALL PLAN
	E203 - ROOF ELECTRICAL PLAN
	E204 - ELECTRICAL HAZARDOUS CLASSIFICATION PLAN
	E301 - LEVEL 1 LIGHTING PLAN - SHEET 1
	E302 - LEVEL 1 LIGHTING PLAN - SHEET 2
	E303 - LEVEL 2 LIGHTING PLAN - SHEET 1
	E304 - LEVEL 2 LIGHTING PLAN - SHEET 2
	E401 - LEVEL 1 POWER PLAN - SHEET 1
	E402 - LEVEL 1 POWER PLAN - SHEET 2
	E403 - LEVEL 2 POWER PLAN - SHEET 1
	E404 - LEVEL 2 POWER PLAN - SHEET 2
	E501 - ENLARGED ELECTRICAL PLANS
	E502 - TRAINING KITCHEN ENLARGED ELECTRICAL PLAN
	T201 - LEVEL 1 TELECOMMUNICATIONS OVERALL PLAN
	T202 - LEVEL 2 TELECOMMUNICATIONS OVERALL PLAN
	T203 - LEVEL 1 TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T204 - LEVEL 2  TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T301 - LEVEL 1 TELECOMMUNICATIONS PLAN - SHEET 1
	T302 - LEVEL 1  TELECOMMUNICATIONS PLAN - SHEET 2
	T303 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 1
	T304 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 2
	T401 - ENLARGED TELECOMMUNICATIONS PLAN

	15_T401 - ENLARGED TELECOMMUNICATIONS PLAN
	E201 - LEVEL 1  ELECTRICAL OVERALL PLAN
	E202 - LEVEL 2 ELECTRICAL OVERALL PLAN
	E203 - ROOF ELECTRICAL PLAN
	E204 - ELECTRICAL HAZARDOUS CLASSIFICATION PLAN
	E301 - LEVEL 1 LIGHTING PLAN - SHEET 1
	E302 - LEVEL 1 LIGHTING PLAN - SHEET 2
	E303 - LEVEL 2 LIGHTING PLAN - SHEET 1
	E304 - LEVEL 2 LIGHTING PLAN - SHEET 2
	E401 - LEVEL 1 POWER PLAN - SHEET 1
	E402 - LEVEL 1 POWER PLAN - SHEET 2
	E403 - LEVEL 2 POWER PLAN - SHEET 1
	E404 - LEVEL 2 POWER PLAN - SHEET 2
	E501 - ENLARGED ELECTRICAL PLANS
	E502 - TRAINING KITCHEN ENLARGED ELECTRICAL PLAN
	T201 - LEVEL 1 TELECOMMUNICATIONS OVERALL PLAN
	T202 - LEVEL 2 TELECOMMUNICATIONS OVERALL PLAN
	T203 - LEVEL 1 TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T204 - LEVEL 2  TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T301 - LEVEL 1 TELECOMMUNICATIONS PLAN - SHEET 1
	T302 - LEVEL 1  TELECOMMUNICATIONS PLAN - SHEET 2
	T303 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 1
	T304 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 2
	T401 - ENLARGED TELECOMMUNICATIONS PLAN

	16_T501 TELECOMMUNICATIONS DETAILS - SHEET 1
	Sheets and Views
	16_T501 TELECOMMUNICATIONS DETAILS - SHEET 1-Layout1


	17_T502 TELECOMMUNICATIONS DETAILS - SHEET 2
	Sheets and Views
	17_T502 TELECOMMUNICATIONS DETAILS - SHEET 2-Layout1


	18_T503 TELECOMMUNICATIONS DETAILS - SHEET 3
	Sheets and Views
	18_T503 TELECOMMUNICATIONS DETAILS - SHEET 3-Layout1


	19_T504 TELECOMMUNICATIONS DETAILS - SHEET 4
	Sheets and Views
	19_T504 TELECOMMUNICATIONS DETAILS - SHEET 4-Layout1


	20_T505 TELECOMMUNICATIONS DETAILS - SHEET 5
	Sheets and Views
	20_T505 TELECOMMUNICATIONS DETAILS - SHEET 5-Layout1


	21_T506 TELECOMMUNICATIONS DETAILS - SHEET 6
	Sheets and Views
	21_T506 TELECOMMUNICATIONS DETAILS - SHEET 6-Layout1



	09 - 12596133_MHS CTE-Elec
	01_E001 ELECT'L. GEN. NOTES,SPECS, MTG. HT. SCHED, & SYMBOL LIST
	Sheets and Views
	01_E001 ELECT'L. GEN. NOTES,SPECS, MTG. HT. SCHED, & SYMBOL LIST-Layout1


	02_ES101 ELECTRICAL SITE PLAN - SHEET 1-ES101
	Sheets and Views
	02_ES101 ELECTRICAL SITE PLAN - SHEET 1-ES101


	03_E101 ONE LINE DIAGRAM-Layout1
	Sheets and Views
	03_E101 ONE LINE DIAGRAM-Layout1


	04_E102 MISCELLANEOUS DIAGRAM - SHEET 1
	Sheets and Views
	04_E102 MISCELLANEOUS DIAGRAM - SHEET 1-Layout1


	05_E103 MISCELLANEOUS DIAGRAM - SHEET 2
	Sheets and Views
	05_E103 MISCELLANEOUS DIAGRAM - SHEET 2-Layout1


	06_E201 - LEVEL 1  ELECTRICAL OVERALL PLAN
	E201 - LEVEL 1  ELECTRICAL OVERALL PLAN
	E202 - LEVEL 2 ELECTRICAL OVERALL PLAN
	E203 - ROOF ELECTRICAL PLAN
	E204 - ELECTRICAL HAZARDOUS CLASSIFICATION PLAN
	E301 - LEVEL 1 LIGHTING PLAN - SHEET 1
	E302 - LEVEL 1 LIGHTING PLAN - SHEET 2
	E303 - LEVEL 2 LIGHTING PLAN - SHEET 1
	E304 - LEVEL 2 LIGHTING PLAN - SHEET 2
	E401 - LEVEL 1 POWER PLAN - SHEET 1
	E402 - LEVEL 1 POWER PLAN - SHEET 2
	E403 - LEVEL 2 POWER PLAN - SHEET 1
	E404 - LEVEL 2 POWER PLAN - SHEET 2
	E501 - ENLARGED ELECTRICAL PLANS
	E502 - TRAINING KITCHEN ENLARGED ELECTRICAL PLAN
	T201 - LEVEL 1 TELECOMMUNICATIONS OVERALL PLAN
	T202 - LEVEL 2 TELECOMMUNICATIONS OVERALL PLAN
	T203 - LEVEL 1 TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T204 - LEVEL 2  TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T301 - LEVEL 1 TELECOMMUNICATIONS PLAN - SHEET 1
	T302 - LEVEL 1  TELECOMMUNICATIONS PLAN - SHEET 2
	T303 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 1
	T304 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 2
	T401 - ENLARGED TELECOMMUNICATIONS PLAN

	07_E202 - LEVEL 2 ELECTRICAL OVERALL PLAN
	E201 - LEVEL 1  ELECTRICAL OVERALL PLAN
	E202 - LEVEL 2 ELECTRICAL OVERALL PLAN
	E203 - ROOF ELECTRICAL PLAN
	E204 - ELECTRICAL HAZARDOUS CLASSIFICATION PLAN
	E301 - LEVEL 1 LIGHTING PLAN - SHEET 1
	E302 - LEVEL 1 LIGHTING PLAN - SHEET 2
	E303 - LEVEL 2 LIGHTING PLAN - SHEET 1
	E304 - LEVEL 2 LIGHTING PLAN - SHEET 2
	E401 - LEVEL 1 POWER PLAN - SHEET 1
	E402 - LEVEL 1 POWER PLAN - SHEET 2
	E403 - LEVEL 2 POWER PLAN - SHEET 1
	E404 - LEVEL 2 POWER PLAN - SHEET 2
	E501 - ENLARGED ELECTRICAL PLANS
	E502 - TRAINING KITCHEN ENLARGED ELECTRICAL PLAN
	T201 - LEVEL 1 TELECOMMUNICATIONS OVERALL PLAN
	T202 - LEVEL 2 TELECOMMUNICATIONS OVERALL PLAN
	T203 - LEVEL 1 TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T204 - LEVEL 2  TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T301 - LEVEL 1 TELECOMMUNICATIONS PLAN - SHEET 1
	T302 - LEVEL 1  TELECOMMUNICATIONS PLAN - SHEET 2
	T303 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 1
	T304 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 2
	T401 - ENLARGED TELECOMMUNICATIONS PLAN

	08_E203 - ROOF ELECTRICAL PLAN
	E201 - LEVEL 1  ELECTRICAL OVERALL PLAN
	E202 - LEVEL 2 ELECTRICAL OVERALL PLAN
	E203 - ROOF ELECTRICAL PLAN
	E204 - ELECTRICAL HAZARDOUS CLASSIFICATION PLAN
	E301 - LEVEL 1 LIGHTING PLAN - SHEET 1
	E302 - LEVEL 1 LIGHTING PLAN - SHEET 2
	E303 - LEVEL 2 LIGHTING PLAN - SHEET 1
	E304 - LEVEL 2 LIGHTING PLAN - SHEET 2
	E401 - LEVEL 1 POWER PLAN - SHEET 1
	E402 - LEVEL 1 POWER PLAN - SHEET 2
	E403 - LEVEL 2 POWER PLAN - SHEET 1
	E404 - LEVEL 2 POWER PLAN - SHEET 2
	E501 - ENLARGED ELECTRICAL PLANS
	E502 - TRAINING KITCHEN ENLARGED ELECTRICAL PLAN
	T201 - LEVEL 1 TELECOMMUNICATIONS OVERALL PLAN
	T202 - LEVEL 2 TELECOMMUNICATIONS OVERALL PLAN
	T203 - LEVEL 1 TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T204 - LEVEL 2  TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T301 - LEVEL 1 TELECOMMUNICATIONS PLAN - SHEET 1
	T302 - LEVEL 1  TELECOMMUNICATIONS PLAN - SHEET 2
	T303 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 1
	T304 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 2
	T401 - ENLARGED TELECOMMUNICATIONS PLAN

	09_E204 - ELECTRICAL HAZARDOUS CLASSIFICATION PLAN
	E204 - ELECTRICAL HAZARDOUS CLASSIFICATION PLAN

	10_E301 - LEVEL 1 LIGHTING PLAN - SHEET 1
	E201 - LEVEL 1  ELECTRICAL OVERALL PLAN
	E202 - LEVEL 2 ELECTRICAL OVERALL PLAN
	E203 - ROOF ELECTRICAL PLAN
	E204 - ELECTRICAL HAZARDOUS CLASSIFICATION PLAN
	E301 - LEVEL 1 LIGHTING PLAN - SHEET 1
	E302 - LEVEL 1 LIGHTING PLAN - SHEET 2
	E303 - LEVEL 2 LIGHTING PLAN - SHEET 1
	E304 - LEVEL 2 LIGHTING PLAN - SHEET 2
	E401 - LEVEL 1 POWER PLAN - SHEET 1
	E402 - LEVEL 1 POWER PLAN - SHEET 2
	E403 - LEVEL 2 POWER PLAN - SHEET 1
	E404 - LEVEL 2 POWER PLAN - SHEET 2
	E501 - ENLARGED ELECTRICAL PLANS
	E502 - TRAINING KITCHEN ENLARGED ELECTRICAL PLAN
	T201 - LEVEL 1 TELECOMMUNICATIONS OVERALL PLAN
	T202 - LEVEL 2 TELECOMMUNICATIONS OVERALL PLAN
	T203 - LEVEL 1 TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T204 - LEVEL 2  TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T301 - LEVEL 1 TELECOMMUNICATIONS PLAN - SHEET 1
	T302 - LEVEL 1  TELECOMMUNICATIONS PLAN - SHEET 2
	T303 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 1
	T304 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 2
	T401 - ENLARGED TELECOMMUNICATIONS PLAN

	11_E302 - LEVEL 1 LIGHTING PLAN - SHEET 2
	E201 - LEVEL 1  ELECTRICAL OVERALL PLAN
	E202 - LEVEL 2 ELECTRICAL OVERALL PLAN
	E203 - ROOF ELECTRICAL PLAN
	E204 - ELECTRICAL HAZARDOUS CLASSIFICATION PLAN
	E301 - LEVEL 1 LIGHTING PLAN - SHEET 1
	E302 - LEVEL 1 LIGHTING PLAN - SHEET 2
	E303 - LEVEL 2 LIGHTING PLAN - SHEET 1
	E304 - LEVEL 2 LIGHTING PLAN - SHEET 2
	E401 - LEVEL 1 POWER PLAN - SHEET 1
	E402 - LEVEL 1 POWER PLAN - SHEET 2
	E403 - LEVEL 2 POWER PLAN - SHEET 1
	E404 - LEVEL 2 POWER PLAN - SHEET 2
	E501 - ENLARGED ELECTRICAL PLANS
	E502 - TRAINING KITCHEN ENLARGED ELECTRICAL PLAN
	T201 - LEVEL 1 TELECOMMUNICATIONS OVERALL PLAN
	T202 - LEVEL 2 TELECOMMUNICATIONS OVERALL PLAN
	T203 - LEVEL 1 TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T204 - LEVEL 2  TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T301 - LEVEL 1 TELECOMMUNICATIONS PLAN - SHEET 1
	T302 - LEVEL 1  TELECOMMUNICATIONS PLAN - SHEET 2
	T303 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 1
	T304 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 2
	T401 - ENLARGED TELECOMMUNICATIONS PLAN

	12_E303 - LEVEL 2 LIGHTING PLAN - SHEET 1
	E201 - LEVEL 1  ELECTRICAL OVERALL PLAN
	E202 - LEVEL 2 ELECTRICAL OVERALL PLAN
	E203 - ROOF ELECTRICAL PLAN
	E204 - ELECTRICAL HAZARDOUS CLASSIFICATION PLAN
	E301 - LEVEL 1 LIGHTING PLAN - SHEET 1
	E302 - LEVEL 1 LIGHTING PLAN - SHEET 2
	E303 - LEVEL 2 LIGHTING PLAN - SHEET 1
	E304 - LEVEL 2 LIGHTING PLAN - SHEET 2
	E401 - LEVEL 1 POWER PLAN - SHEET 1
	E402 - LEVEL 1 POWER PLAN - SHEET 2
	E403 - LEVEL 2 POWER PLAN - SHEET 1
	E404 - LEVEL 2 POWER PLAN - SHEET 2
	E501 - ENLARGED ELECTRICAL PLANS
	E502 - TRAINING KITCHEN ENLARGED ELECTRICAL PLAN
	T201 - LEVEL 1 TELECOMMUNICATIONS OVERALL PLAN
	T202 - LEVEL 2 TELECOMMUNICATIONS OVERALL PLAN
	T203 - LEVEL 1 TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T204 - LEVEL 2  TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T301 - LEVEL 1 TELECOMMUNICATIONS PLAN - SHEET 1
	T302 - LEVEL 1  TELECOMMUNICATIONS PLAN - SHEET 2
	T303 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 1
	T304 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 2
	T401 - ENLARGED TELECOMMUNICATIONS PLAN

	13_E304 - LEVEL 2 LIGHTING PLAN - SHEET 2
	E201 - LEVEL 1  ELECTRICAL OVERALL PLAN
	E202 - LEVEL 2 ELECTRICAL OVERALL PLAN
	E203 - ROOF ELECTRICAL PLAN
	E204 - ELECTRICAL HAZARDOUS CLASSIFICATION PLAN
	E301 - LEVEL 1 LIGHTING PLAN - SHEET 1
	E302 - LEVEL 1 LIGHTING PLAN - SHEET 2
	E303 - LEVEL 2 LIGHTING PLAN - SHEET 1
	E304 - LEVEL 2 LIGHTING PLAN - SHEET 2
	E401 - LEVEL 1 POWER PLAN - SHEET 1
	E402 - LEVEL 1 POWER PLAN - SHEET 2
	E403 - LEVEL 2 POWER PLAN - SHEET 1
	E404 - LEVEL 2 POWER PLAN - SHEET 2
	E501 - ENLARGED ELECTRICAL PLANS
	E502 - TRAINING KITCHEN ENLARGED ELECTRICAL PLAN
	T201 - LEVEL 1 TELECOMMUNICATIONS OVERALL PLAN
	T202 - LEVEL 2 TELECOMMUNICATIONS OVERALL PLAN
	T203 - LEVEL 1 TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T204 - LEVEL 2  TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T301 - LEVEL 1 TELECOMMUNICATIONS PLAN - SHEET 1
	T302 - LEVEL 1  TELECOMMUNICATIONS PLAN - SHEET 2
	T303 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 1
	T304 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 2
	T401 - ENLARGED TELECOMMUNICATIONS PLAN

	14_E401 - LEVEL 1 POWER PLAN - SHEET 1
	E201 - LEVEL 1  ELECTRICAL OVERALL PLAN
	E202 - LEVEL 2 ELECTRICAL OVERALL PLAN
	E203 - ROOF ELECTRICAL PLAN
	E204 - ELECTRICAL HAZARDOUS CLASSIFICATION PLAN
	E301 - LEVEL 1 LIGHTING PLAN - SHEET 1
	E302 - LEVEL 1 LIGHTING PLAN - SHEET 2
	E303 - LEVEL 2 LIGHTING PLAN - SHEET 1
	E304 - LEVEL 2 LIGHTING PLAN - SHEET 2
	E401 - LEVEL 1 POWER PLAN - SHEET 1
	E402 - LEVEL 1 POWER PLAN - SHEET 2
	E403 - LEVEL 2 POWER PLAN - SHEET 1
	E404 - LEVEL 2 POWER PLAN - SHEET 2
	E501 - ENLARGED ELECTRICAL PLANS
	E502 - TRAINING KITCHEN ENLARGED ELECTRICAL PLAN
	T201 - LEVEL 1 TELECOMMUNICATIONS OVERALL PLAN
	T202 - LEVEL 2 TELECOMMUNICATIONS OVERALL PLAN
	T203 - LEVEL 1 TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T204 - LEVEL 2  TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T301 - LEVEL 1 TELECOMMUNICATIONS PLAN - SHEET 1
	T302 - LEVEL 1  TELECOMMUNICATIONS PLAN - SHEET 2
	T303 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 1
	T304 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 2
	T401 - ENLARGED TELECOMMUNICATIONS PLAN

	15_E402 - LEVEL 1 POWER PLAN - SHEET 2
	E201 - LEVEL 1  ELECTRICAL OVERALL PLAN
	E202 - LEVEL 2 ELECTRICAL OVERALL PLAN
	E203 - ROOF ELECTRICAL PLAN
	E204 - ELECTRICAL HAZARDOUS CLASSIFICATION PLAN
	E301 - LEVEL 1 LIGHTING PLAN - SHEET 1
	E302 - LEVEL 1 LIGHTING PLAN - SHEET 2
	E303 - LEVEL 2 LIGHTING PLAN - SHEET 1
	E304 - LEVEL 2 LIGHTING PLAN - SHEET 2
	E401 - LEVEL 1 POWER PLAN - SHEET 1
	E402 - LEVEL 1 POWER PLAN - SHEET 2
	E403 - LEVEL 2 POWER PLAN - SHEET 1
	E404 - LEVEL 2 POWER PLAN - SHEET 2
	E501 - ENLARGED ELECTRICAL PLANS
	E502 - TRAINING KITCHEN ENLARGED ELECTRICAL PLAN
	T201 - LEVEL 1 TELECOMMUNICATIONS OVERALL PLAN
	T202 - LEVEL 2 TELECOMMUNICATIONS OVERALL PLAN
	T203 - LEVEL 1 TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T204 - LEVEL 2  TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T301 - LEVEL 1 TELECOMMUNICATIONS PLAN - SHEET 1
	T302 - LEVEL 1  TELECOMMUNICATIONS PLAN - SHEET 2
	T303 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 1
	T304 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 2
	T401 - ENLARGED TELECOMMUNICATIONS PLAN

	16_E403 - LEVEL 2 POWER PLAN - SHEET 1
	E201 - LEVEL 1  ELECTRICAL OVERALL PLAN
	E202 - LEVEL 2 ELECTRICAL OVERALL PLAN
	E203 - ROOF ELECTRICAL PLAN
	E204 - ELECTRICAL HAZARDOUS CLASSIFICATION PLAN
	E301 - LEVEL 1 LIGHTING PLAN - SHEET 1
	E302 - LEVEL 1 LIGHTING PLAN - SHEET 2
	E303 - LEVEL 2 LIGHTING PLAN - SHEET 1
	E304 - LEVEL 2 LIGHTING PLAN - SHEET 2
	E401 - LEVEL 1 POWER PLAN - SHEET 1
	E402 - LEVEL 1 POWER PLAN - SHEET 2
	E403 - LEVEL 2 POWER PLAN - SHEET 1
	E404 - LEVEL 2 POWER PLAN - SHEET 2
	E501 - ENLARGED ELECTRICAL PLANS
	E502 - TRAINING KITCHEN ENLARGED ELECTRICAL PLAN
	T201 - LEVEL 1 TELECOMMUNICATIONS OVERALL PLAN
	T202 - LEVEL 2 TELECOMMUNICATIONS OVERALL PLAN
	T203 - LEVEL 1 TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T204 - LEVEL 2  TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T301 - LEVEL 1 TELECOMMUNICATIONS PLAN - SHEET 1
	T302 - LEVEL 1  TELECOMMUNICATIONS PLAN - SHEET 2
	T303 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 1
	T304 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 2
	T401 - ENLARGED TELECOMMUNICATIONS PLAN

	17_E404 - LEVEL 2 POWER PLAN - SHEET 2
	E201 - LEVEL 1  ELECTRICAL OVERALL PLAN
	E202 - LEVEL 2 ELECTRICAL OVERALL PLAN
	E203 - ROOF ELECTRICAL PLAN
	E204 - ELECTRICAL HAZARDOUS CLASSIFICATION PLAN
	E301 - LEVEL 1 LIGHTING PLAN - SHEET 1
	E302 - LEVEL 1 LIGHTING PLAN - SHEET 2
	E303 - LEVEL 2 LIGHTING PLAN - SHEET 1
	E304 - LEVEL 2 LIGHTING PLAN - SHEET 2
	E401 - LEVEL 1 POWER PLAN - SHEET 1
	E402 - LEVEL 1 POWER PLAN - SHEET 2
	E403 - LEVEL 2 POWER PLAN - SHEET 1
	E404 - LEVEL 2 POWER PLAN - SHEET 2
	E501 - ENLARGED ELECTRICAL PLANS
	E502 - TRAINING KITCHEN ENLARGED ELECTRICAL PLAN
	T201 - LEVEL 1 TELECOMMUNICATIONS OVERALL PLAN
	T202 - LEVEL 2 TELECOMMUNICATIONS OVERALL PLAN
	T203 - LEVEL 1 TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T204 - LEVEL 2  TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T301 - LEVEL 1 TELECOMMUNICATIONS PLAN - SHEET 1
	T302 - LEVEL 1  TELECOMMUNICATIONS PLAN - SHEET 2
	T303 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 1
	T304 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 2
	T401 - ENLARGED TELECOMMUNICATIONS PLAN

	18_E501 - ENLARGED ELECTRICAL PLANS
	E201 - LEVEL 1  ELECTRICAL OVERALL PLAN
	E202 - LEVEL 2 ELECTRICAL OVERALL PLAN
	E203 - ROOF ELECTRICAL PLAN
	E204 - ELECTRICAL HAZARDOUS CLASSIFICATION PLAN
	E301 - LEVEL 1 LIGHTING PLAN - SHEET 1
	E302 - LEVEL 1 LIGHTING PLAN - SHEET 2
	E303 - LEVEL 2 LIGHTING PLAN - SHEET 1
	E304 - LEVEL 2 LIGHTING PLAN - SHEET 2
	E401 - LEVEL 1 POWER PLAN - SHEET 1
	E402 - LEVEL 1 POWER PLAN - SHEET 2
	E403 - LEVEL 2 POWER PLAN - SHEET 1
	E404 - LEVEL 2 POWER PLAN - SHEET 2
	E501 - ENLARGED ELECTRICAL PLANS
	E502 - TRAINING KITCHEN ENLARGED ELECTRICAL PLAN
	T201 - LEVEL 1 TELECOMMUNICATIONS OVERALL PLAN
	T202 - LEVEL 2 TELECOMMUNICATIONS OVERALL PLAN
	T203 - LEVEL 1 TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T204 - LEVEL 2  TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T301 - LEVEL 1 TELECOMMUNICATIONS PLAN - SHEET 1
	T302 - LEVEL 1  TELECOMMUNICATIONS PLAN - SHEET 2
	T303 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 1
	T304 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 2
	T401 - ENLARGED TELECOMMUNICATIONS PLAN

	19_E502 - TRAINING KITCHEN ENLARGED ELECTRICAL PLAN
	E201 - LEVEL 1  ELECTRICAL OVERALL PLAN
	E202 - LEVEL 2 ELECTRICAL OVERALL PLAN
	E203 - ROOF ELECTRICAL PLAN
	E204 - ELECTRICAL HAZARDOUS CLASSIFICATION PLAN
	E301 - LEVEL 1 LIGHTING PLAN - SHEET 1
	E302 - LEVEL 1 LIGHTING PLAN - SHEET 2
	E303 - LEVEL 2 LIGHTING PLAN - SHEET 1
	E304 - LEVEL 2 LIGHTING PLAN - SHEET 2
	E401 - LEVEL 1 POWER PLAN - SHEET 1
	E402 - LEVEL 1 POWER PLAN - SHEET 2
	E403 - LEVEL 2 POWER PLAN - SHEET 1
	E404 - LEVEL 2 POWER PLAN - SHEET 2
	E501 - ENLARGED ELECTRICAL PLANS
	E502 - TRAINING KITCHEN ENLARGED ELECTRICAL PLAN
	T201 - LEVEL 1 TELECOMMUNICATIONS OVERALL PLAN
	T202 - LEVEL 2 TELECOMMUNICATIONS OVERALL PLAN
	T203 - LEVEL 1 TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T204 - LEVEL 2  TELECOMMUNICATIONS HORIZONTAL PATHWAY PLAN
	T301 - LEVEL 1 TELECOMMUNICATIONS PLAN - SHEET 1
	T302 - LEVEL 1  TELECOMMUNICATIONS PLAN - SHEET 2
	T303 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 1
	T304 - LEVEL 2 TELECOMMUNICATIONS PLAN - SHEET 2
	T401 - ENLARGED TELECOMMUNICATIONS PLAN

	20_E601 LIGHT FIXTURE SCHEDULE - SHEET 1
	Sheets and Views
	20_E601 LIGHT FIXTURE SCHEDULE - SHEET 1-Layout1


	21_E602 LIGHT FIXTURE SCHEDULE - SHEET 2
	Sheets and Views
	21_E602 LIGHT FIXTURE SCHEDULE - SHEET 2-Layout1


	22_E603 PANEL SCHEDULE - SHEET 1
	Sheets and Views
	22_E603 PANEL SCHEDULE - SHEET 1-Layout1


	23_E604 PANEL SCHEDULE - SHEET 2
	Sheets and Views
	23_E604 PANEL SCHEDULE - SHEET 2-Layout1


	24_E605 PANEL SCHEDULE - SHEET 3
	Sheets and Views
	24_E605 PANEL SCHEDULE - SHEET 3-Layout1


	25_E701 ELECTRICAL DETAILS - SHEET 1
	Sheets and Views
	25_E701 ELECTRICAL DETAILS - SHEET 1-Layout1


	26_E702 ELECTRICAL DETAILS - SHEET 2
	Sheets and Views
	26_E702 ELECTRICAL DETAILS - SHEET 2-Layout1


	27_E703 ELECTRICAL DETAILS - SHEET 3
	Sheets and Views
	27_E703 ELECTRICAL DETAILS - SHEET 3-Layout1


	28_E704 ELECTRICAL DETAILS - SHEET 4
	Sheets and Views
	28_E704 ELECTRICAL DETAILS - SHEET 4-Layout1


	29_E705 ELECTRICAL DETAILS - SHEET 5
	Sheets and Views
	29_E705 ELECTRICAL DETAILS - SHEET 5-Layout1


	30_E706 ELECTRICAL DETAILS - SHEET 6
	Sheets and Views
	30_E706 ELECTRICAL DETAILS - SHEET 6-Layout1




	PSS MHS CTE - Final Specifications.pdf
	SPECIFICATION COVER
	TABLE OF CONTENTS
	00 01 07 SEALS PAGE
	1.1 DESIGN PROFESSIONALS OF RECORD
	A. Architect
	1. Charles B. Cooper, RA
	2. License  #A-150
	3. Responsible for all sections under Divisions 05 to 12 and 14.

	B. Civil Engineer
	1. Jecelia L. Llegado, PE
	2. License  #496
	3. Responsible for all sections under Divisions 02 and 31to 33.

	C. Structural Engineer
	1. Stephen C. Burns, SE
	2. License  #516
	3. Responsible for all sections under Divisions 03 and 04.

	D. Mechanical/Plumbing Engineer
	1. Terry Wong, PE
	2. License  #414
	3. Responsible for all sections under Divisions 15, 22 and 23.

	E. Fire Protection Engineer
	1. Robert T. Kovacs
	2. License  #453
	3. Responsible for all sections under Divisions 21 and 28.

	F. Electrical Engineer
	1. Abner V. Mariano, PE
	2. License  #373
	3. Responsible for all sections under Divisions 26 and 27.



	01 10 00 SUMMARY
	01 25 00 SUBSTITUTION PROCEDURES
	01 31 00 PROJECT MANAGEMENT AND COORDINATION
	01 32 00 CONSTRUCTION PROGRESS DOCUMENTATION
	01 33 00 SUBMITTAL PROCEDURES
	01 40 00 QUALITY REQUIREMENTS
	01 42 00 REFERENCES
	01 50 00 TEMPORARY FACILITIES AND CONTROLS
	01 57 19.12 NOISE AND ACOUSTICS MANAGEMENT
	01 57 23 TEMPORARY STORM WATER POLLUTION PREVENTION
	01 60 00 PRODUCT REQUIREMENTS
	01 73 00 EXECUTION
	01 74 19 CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL
	01 77 00 CLOSEOUT PROCEDURES
	01 78 23 OPERATION AND MAINTENANCE DATA
	01 78 39 PROJECT RECORD DOCUMENTS
	01 79 00 DEMONSTRATION AND TRAINING
	02 41 16 STRUCTURE DEMOLITION
	03 10 00 CONCRETE FORMING AND ACCESSORIES
	03 20 00 CONCRETE REINFORCING
	03 30 00 CAST-IN-PLACE CONCRETE
	04 05 16 MASONRY GROUTING
	04 20 00 UNIT MASONRY
	05 50 00 METAL FABRICATIONS
	05 52 00 METAL RAILINGS
	06 10 00 ROUGH CARPENTRY
	07 14 00 FLUID-APPLIED WATERPROOFING
	07 21 00 THERMAL INSULATION
	07 71 23 MANUFACTURED GUTTERS AND DOWNSPOUTS
	07 72 33 ROOF HATCHES
	07 90 00 JOINT PROTECTION
	08 41 13 ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS
	08 51 13 ALUMINUM WINDORS
	08 71 00 DOOR HARDWARE
	08 80 00 GLAZING
	08 83 00 MIRRORS
	08 91 00 LOUVERS
	09 22 16 NON-STRUCTURAL METAL FRAMING
	09 29 00 GYPSUM BOARD
	09 30 00 TILING
	09 51 13 ACOUSTICAL PANEL CEILINGS
	09 90 00 PAINTING AND COATING
	09 97 23.24 CONCRETE WATER STORAGE TANK PAINTING
	11 13 13 LOADING DOCK BUMPERS
	12 22 16 DRAPERY TRACK AND ACCESSORIES
	12 48 13 ENTRANCE FLOOR MATS AND FRAMES
	14 42 00 WHEELCHAIR LIFTS
	15 48 50 LPG STORAGE AND PIPING SYSTEM
	21 13 13 WET-PIPE SPRINKLER SYSTEMS
	21 22 00 CLEAN AGENT FIRE EXTINGUISING SYSTEM
	21 31 16 DIESEL-DRIVEN, CENTRIFUGAL FIRE PUMPS
	21 34 00 PRESSURE MAINTENANCE PUMPS
	21 39 00 CONTROLLERS FOR PUMP DRIVERS
	22 05 17 SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING
	22 05 18 ESCUTCHEONS FOR PLUMBING PIPING
	22 05 23 GENERAL-DUTY VALVES FOR PLUMBING PIPING
	22 05 29 HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT
	22 05 48 VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND EQUIPMENTS
	22 07 19 PLUMBING PIPING INSULATION
	22 11 16 DOMESTIC WATER PIPING
	22 11 19 DOMESTIC WATER PIPING SPECIALTIES
	22 13 16 SANITARY WASTE AND VENT PIPING
	22 13 19 SANITARY WASTE PIPING SPECIALTIES
	22 13 26 SANITARY WASTE SEPARATORS
	22 31 00 DOMESTIC WATER SOFTENERS
	22 33 00 ELECTRIC, DOMESTIC-WATER HEATERS
	22 42  23 COMMERCIAL SHOWERS
	22 42 13.13 COMMERCIAL WATER CLOSETS
	22 42 13.16 COMMERCIAL URINALS
	22 42 16.13 COMMERCIAL LAVATORIES
	22 42 16.16 COMMERCIAL SINKS
	22 45 00 EMERGENCY SHOWER AND EYEWASH
	23 05 13 COMMON MOTOR REQUIREMENTS FOR HVAC
	23 05 17 SLEEVES AND SLEEVE SEALS FOR HVAC PIPING
	23 05 18 ESCUTCHEONS FOR HVAC PIPING
	23 05 29 HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT
	23 05 53 IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT
	23 05 93 TESTING, ADJUSTING, AND BALANCING FOR HVAC
	23 07 13 DUCT INSULATION
	23 07 19 HVAC PIPING INSULATION
	23 23 00 REFRIGERANT PIPING
	23 31 13 METAL DUCTS
	23 33 00 AIR DUCT ACCESSORIES
	23 34 23 HVAC POWER VENTILATORS
	23 37 13 DIFFUSERS, REGISTERS, AND GRILLES
	23 72 00 AIR TO AIR RECOVERY EQUIPMENT
	23 74 13 PACKAGED, OUTDOOR, CENTRAL-STATION AIR-HANDLING
	23 81 26 SPLIT-SYSTEM AIR-CONDITIONERS
	26 00 00 BASIC ELECTRICAL MATERIALS AND METHODS
	26 05 19 LOW VOLTAGEELECTRICAL POWER CONDUCTORS AND CABLES
	26 05 29 HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
	26 05 33.13 CONDUITS FOR ELECTRICAL SYSTEMS
	26 05 33.16 BOXES AND COVERS FOR ELECTRICAL SYSTEMS
	26 05 53 IDENTIFICATION FOR ELECTRICAL SYSTEMS
	26 09 23 LIGHTING CONTROL DEVICES
	26 12 19 PAD-MOUNTED, LIQUID FILLED, MEDIUM-VOLTAGE TRANSFORMERS
	26 22 13 LOW VOLTAGE DISTRIBUTION TRANSFORMERS
	26 24 13 SWITCHBOARDS
	26 24 16 PANELBOARDS
	26 27 26 WIRING DEVICES
	26 28 16 ENCLOSED SWITCHES AND CIRCUIT BREAKERS
	26 36 00 TRANSFER SWITCHES
	26 50 00 LIGHTING
	27 00 10 SUPPLEMENTAL REQUIREMENTS FOR COMMUNICATIONS
	27 05 28 PATHWAYS FOR COMMUNICATIONS SYSTEMS
	27 11 00 COMMUNICATIONS EQUIPMENT ROOM FITTINGS
	27 13 23 COMMUNICATIONS OPTICAL FIBER BACKBONE CABLING
	27 15 13 COMMUNICATIONS COPPER HORIZONTAL CABLING
	28 31 11 FIRE DETECTION AND ALARM
	31 05 13 SOILS FOR EARTHWORK
	31 05 16 AGGREGATES FOR EARTHWORK
	31 10 00 SITE CLEARING
	31 23 16 EXCAVATION
	31 23 16.13 TRENCHING
	31 23 23 FILL
	31 25 00 EROSION AND SEDIMENTATION CONTROLS
	31 31 16 TERMITE CONTROL
	32 11 23 AGGREGATE BASE COURSE
	32 12 16 ASPHALT PAVING
	32 16 23 SIDEWALKS
	32 17 23 PAVEMENT MARKINGS
	32 31 13 CHAIN LINK FENCES AND GATES
	32 92 19 SEEDING
	33 05 13 MANHOLES AND STRUCTURES
	33 11 16 SITE WATER UTILITY DISTRIBUTION PIPING
	33 13 00 DISINFECTING OF WATER UTILITY DISTRIBUTION

	01 INSTRUCTIONS TO BIDDERS 011824.pdf
	INSTRUCTIONS TO BIDDERS

	00 IFB Info 021424.pdf
	NORTHERN MARIANAS HOUSING CORPORATION
	P.O. BOX 500514, Saipan, MP 96950-0514
	Email: nmhc@nmhc.gov.mp
	Website: http://www.nmhcgov.net

	01 INSTRUCTIONS TO BIDDERS 012924 v1.pdf
	INSTRUCTIONS TO BIDDERS

	Bid Form 021424.pdf
	BID FORM
	PROJECT:
	The undersigned bidder, having examined all pertinent documents relating to the Invitation for Bid, proposes to provide all labor, materials, equipment, tools, transportation, storage, and items incidental to completing all work for the following tota...
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	XI. DELIVERY AND PAYMENT
	1. The Contractor agrees to begin, and to continue for as long as this contract provides, to perform the services on the island of Saipan. The Contractor will invoice NMHC and will be paid according to the following schedule:
	2. If the notice to proceed is issued after a date identified in the above-schedule, then the Contractor will invoice the NMHC on the next date identified in the above-schedule. Thereafter, invoices will be issued in accordance with the above-schedule...
	3. Payment by NMHC shall be made only upon Contractor’s submission of evidence to the Expenditure Authority that the Contractor has delivered the services and has adhered to all contract terms and specifications.
	4. If the Contractor fails to invoice NMHC according to the above schedule, then NMHC, at its sole discretion, may refuse to pay the untimely invoice. If NMHC exercises its right to refuse payment under this subsection, neither party will be relieved ...
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