Grimes & Associates COURTHOUSE RENOVATIONS Hansford County
Consulting Engineers, LP Spearman, Texas

SECTION 01040 - COORDINATION

1. CONSTRUCTION TIME

1.1

The use of insufficient labor or equipment for construction purposes or inadequate scheduling of materials
or equipment to be installed will not be allowed as cause for delay. Schedule labor, materials, and
equipment to site in quantities required for uninterrupted progress of work and least obstruction of the
premise. Extension of time or extra cost will not be allowed for failure to order on time and in sufficient
quantities.

2. MECHANICAL AND ELECTRICAL WORK

2.1.

The "General Requirements for Mechanical and Electrical Work", SECTION 15000 are to be considered
as a part of DIVISION 1 to the same extent as if written out in full and included herein; and insofar as
their requirements are applicable to other sections of the specifications, such requirements shall be in
effect. The Contractor's attention is particularly directed to these sections to insure that proper
coordination of work may be achieved.

3. CUTTING, PATCHING AND INSTALLATION OF SLEEVES

3.1

3.2.

3.3.

3.4.

3.5.

Each Contractor and Sub-Contractor requiring cutting and patching in the execution of his work shall
leave all chases, holes or opening straight, true and of proper size as may be necessary for the proper
installation of his own or other Contractor's or Sub-Contractor's work, consulting with the superintendent
and Contractor's or Sub-Contractors concerned regarding proper location and size.

No excessive cutting will be permitted nor shall any piers or other structural members be cut without
written of the Architect/Engineer. After such work has been installed, the Contractor shall carefully fit
around, close up, repair, patch and point up to the satisfaction of the Owner's Representatives.

All this work shall be done with proper tools and by careful workmen of the particular trade to which such
work belongs, and shall be done without extra charge to Owner. Each Contractor and Sub-Contractor will
be required to build into his own work, as directed any and all items furnished by others. Cutting and
repairing of new work, in place, made necessary by negligence of another Contractor or Sub-Contractor
or anyone employed by him, shall be paid for by the party who is at fault but each Contractor or Sub-
Contractor shall cooperate with all other contractors or subcontractors so that all necessary preparations
are made in each branch of the work, as required for all other branches, so far as possible.

The work of each Specifications section includes all cutting, patching and digging for work in that trade
section, unless otherwise specified, as required for proper accommodations of work of other trades.
Execute such work with competent workmen skilled in trade required for restoration. Each Sub-
Contractor shall arrange and pay for cutting and patching required for installation of his work.

The Contractor shall provide sleeves for all service lines covered in his Contract which pass through
walls, roof and floors.

4. SITE COORDINATION

4.1. The work under this Contract will be performed while other buildings on the site are being used for other
activities. The Contractor shall confine his operations to the portions of the site assigned to him by Owner
and shall exercise diligence to prevent interference with the activities in progress in other areas of the site.

5. FOREMAN
5.1. The Contractor shall provide a competent Foreman who is to be on the job any time work is being

performed by any Contractor’s employees or sub-contractors, from the beginning of work until Final
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Acceptance. Foreman shall have the authority to act for the Contractor and shall coordinate the activities
of the employees, subcontractors, etc.

6. EINISHED WORK

6.1. Cover and protect finished floors, steps, treads, walls, existing equipment, etc. against damage by
Contractor’s workmen, equipment, etc.

6.2. Note: The Contractor must inspect the facility as necessary to locate any existing damage. Contractor
must list IN WRITING AND WITH PHOTOGRAPHIC DOCUMENTATION any existing damage
and shall have the list reviewed and initialed by the Architect/Engineer prior to beginning any work. The
Owner is not aware of any damage at this time, therefore, if at the time of final inspection any unreported
damage is discovered, it will be attributed to construction activities and the cost to repair the damage will
be deducted from the Contractors final payment.

7. CLEANING

7.1. Contractor shall be responsible for removing all trash, debris, and/or rubbish associated with Contractor’s
activities. Lot, sidewalks, and streets are to be kept free of rubbish and dirt.

END OF SECTION 01040
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SECTION 01050 - WAGE RATES

1. GENERAL

1.1

1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

A Schedule of Minimum Wage Rates for this project is enclosed within this specification and is hereby
made a part of the Contract Documents. Additional copies of the Minimum Wage Rates are on file in the
office of the Engineer and the office of the Owner and are open for inspection by interested parties.

Contractor's attention is called to the fact that the inclusion of the Schedule of Minimum Wage Rates
herein does not relieve the Contractor from compliance with any Wage Law of the State and the
Municipality and he must pay not less than the Minimum Rates legally prescribed or set forth herein,
whichever is higher.

Wage Report: The Contractor and each of his Sub-Contractor's shall deliver or mail copies of the
certified weekly payrolls, prepared in accordance with published State regulations, to the Office of the
Labor Commissioner not more than five working days following the close of the payroll period. One
copy of the letter of transmittal, listing weekly payrolls submitted, shall be mailed to the Architect.

Such payroll copies shall depict the decision number for this project and the County in which the work is
being performed.

Minimum Wage Rates for Journeyman Workers: (see next page)
Minimum Wage Rates for Apprentice Workers: No less than 60% of journeyman wage rate.

Definition:

1.7.1. Journeyman: A qualified worker able to accomplish desired tasks independently.

1.7.2. Apprentice: A worker who is unable to operate independently. Must be supervised by a journeyman.

No more than one apprentice per journeyman.

1.7.3. Laborer: A worker whose primary responsibility is to move materials, perform incidental tasks, and

1.8.

1.9.

1.10.

1.11.

1.12.

who is not trained in any particular trade.

Fringe Benefits: The Contractor is required to pay fringe benefits if they are listed in the wage
determination.

Maximum Percentage of Laborers: No more than 50% of any trade’s workforce may be classified as
laborer.

Required to Know Classification: Employers shall tell workers their job classification. Workers shall be
able to tell Engineer their job classification if asked.

Correction of Underpayment: All underpayments of wages must be corrected before the final payment is
made to the Contractor. Substantiation of correction (i.e. copies of correction payments) must be
submitted to Engineer.

Penalty: There shall be a $60.00 per day penalty (or part of day) per worker that is not paid according to
attached wage scale. This penalty is NOT optional. It will be deducted from the final payment to the
Contractor. This penalty will still be assessed regardless of correction of underpaid wages.
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GENERAL DECISION: TX20100217 05/07/2010 TX217

Date: May 7, 2010
General Decision Number: TX20100217 05/07/2010

Superseded General Decision Number: TX20080217
State: Texas

Construction Type: Building

County: Hansford County in Texas.

BUILDING CONSTRUCTION PROJECTS (does not include single family
homes or apartments up to and including 4 stories).

Modification Number Publication Date
0 03/12/2010
1 05/07/2010

* ASBE0O066-004 03/01/2010

Rates Fringes
ASBESTOS WORKER/HEAT & FROST
INSULATOR. - - o i e i e - $ 18.81 8.33
‘BOILOS31-001 O7/01/2008
Rates Fringes
Boilermaker. . ... ... .. ... ... ... $ 26.02 13.66
|CARPOG65-002 05/01/2009
Rates Fringes
Carpenter. ... ... iaaaaaan $ 20.28 5.31
CIRONO263-028 O6/01/2008
Rates Fringes
IRONWORKER, ORNAMENTAL,
REINFORCING AND STRUCTURAL....... $ 20.90 4.60
'LABOO0154-010 05/01/2008
Rates Fringes
Laborers: (Mason Tender -
Cement/Concrete) . ... ... . ... ... $ 12.73 3.20
‘PLUMO196-002 07/01/2009
Rates Fringes
PLUMBER . - - o oo i i i i e - s $ 22.64 7.90

01050 C/M - 2

Hansford County
Spearman, Texas



Grimes & Associates COURTHOUSE RENOVATIONS Hansford County
Consulting Engineers, LP Spearman, Texas

SUTX2009-038 04/20/2009

Rates Fringes
BRICKLAYER. - . oo oo $ 19.46 0.00
CEMENT MASON/CONCRETE FINISHER...$ 13.27 0.00
ELECTRICIAN. . oo oo .. $ 18.06 4.87
LABORER: Common or General...... $ 7.25 0.00
LABORER: Landscape and
Irrigation... .. ... ... .. ....... $ 8.50 0.22
LABORER: Mason Tender - Brick...$ 12.02 0.00
LABORER: Mortar Mixer........... $ 12.00 0.00
OPERATOR:
Backhoe/Excavator/Trackhoe. ... ... $ 13.75 0.00
OPERATOR: Bulldozer............. $ 12.80 0.43
OPERATOR: Crane....... ... .....-. $ 21.33 0.00
OPERATOR: Forklift..._.._..._...... $ 14.58 0.00
OPERATOR: Front End Loader...... $ 10.54 0.00
PAINTER: Brush, Roller, and
Y 0] o=/ $ 12.26 0.00
ROOFER. o o i i o $ 13.64 1.80
SHEETMETAL WORKER. ... ... ... . $ 17.00 0.00
TILE SETTER. - - o .o oot $ 15.00 0.00
TRUCK DRIVER. . .. oo oo $ 11.24 0.35

WELDERS - Receive rate prescribed for craft performing operation
to which welding is incidental.

Unlisted classifications needed for work not included within the
scope of the classifications listed may be added after award
only as provided in the labor standards contract clauses (29 CFR

S-5@ W) (i))-

In the listing above, the "SU" designhation means that rates listed
under the identifier do not reflect collectively bargained wage and
fringe benefit rates. Other designations indicate unions whose
rates have been determined to be prevailing.

END OF SECTION 01050
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SECTION 01060 - REGULATORY REQUIREMENTS

1. COMPLIANCE WITH ORDINANCES AND PUBLIC SAFETY

1.1

Contractor shall secure and pay for all necessary permits and comply with all ordinances and
regulations pertaining to the work. Provide and maintain temporary walkways, fences, and other
structures required by Federal and State Regulations and Local Ordinances and in a manner that will
not interfere with traffic and public streets. Leave access to fire hydrants and protect public and
adjacent property at all times. Post proper signs at all truck entrances and comply with all other safety
precautions including applicable provisions of the National Occupational Health and Safety Act
(NOHSA) 1970. Contractor will be held liable for damage to property or persons.

2. TAX EXEMPT CERTIFICATE

2.1.

The materials on this Project are Tax Exempt. Contractor will be issued a Tax Exempt Certificate in
accordance with Ruling 9 listed below:

3. "Ruling 9 as promulgated by the Comptroller of Public Accounts effective April 3, 1963, outlines
the procedure a contractor is to follow in regard to his contracts when performing such contracts
for exempt organizations, institutions or agencies."

4. COMPLIANCE WITH WORKERS COMPENSATION REGULATIONS:

4.1.

4.2.

All Contractors shall comply with Texas Labor Code, Section 406-086 which requires workers’
compensation insurance coverage for all persons providing services on a building or construction
project for a governmental entity.

The Contractor shall:

4.2.1. Provide workers’ compensation coverage to the contractor’s employee’s for the duration of
the project.

4.2.2.  File a certificate of coverage with Owner prior to contract award.

4.2.3.  File certificates of coverage for all sub-contractors with the Owner prior to contract award.

4.2.4. Re-file certificates of coverage within seven (7) calendar days if coverage period shown on
the current certificate ends during the duration of the project.

5. COMPLIANCE WITH MSDS SHEET RELATED REQUIREMENTS

5.1.

5.2.

The Contractor shall comply with Texas regulations requiring MSDS sheets be obtained prior to
installation of materials or parts into a public building.

The Contractor will submit copies of MSDS sheets on all materials to be installed in this project.

6. COMPLIANCE WITH ASBESTOS RELATED REQUIREMENTS

6.1.

Contractor shall refrain from installation of materials or parts containing more than 1% asbestos.

END OF SECTION 01060
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SECTION 01100 - SPECIAL PROJECT PROCEDURES
1. COMPLETION DATE

1.1. 1t shall be the responsibility of the Contractor to complete all the work within the time span stated on the
Bid Form.

1.2. Failure to complete the work within either of time limitations shall activate the Liquidated Damages
provisions of the Agreement. Such damages shall continue until substantial completion of the Project is
achieved.

2. DISRUPTION OF SCHOOL ACTIVITIES

2.1. Contractor shall confine his activities to the assigned areas and shall avoid disrupting any school activities.
Coordinate with Architect/Engineer and Owner prior to disturbing/cutting-off any utility service or cutting
any pavement.

2.2. Contractor and Sub-contractors shall refrain from the removal of any articles of clothing at any time while
on Owner’s property. All workers will be required to wear shirts and long pants while on the job site.
Clothing may not have markings of a rude or lewd nature nor shall there be any reference or
advertisements of alcohol or tobacco products. Contractor or Sub-contractors shall not be permitted to use
or consume any alcohol, tobacco products, or controlled substances while on school property. Any one
found violating these guidelines will be removed from the Project and will not be allowed to return.

3. TRAFFIC CONGESTION
3.1. The Contractor is alerted to heavy vehicular and pedestrian traffic congestion in the vicinity of the project
during certain times of the day (beginning of school, lunch, and end of school). Delays and costs associated
with this congestion shall be included in the Contractor's Base Bid.
3.2. Contractor must take every precaution to protect individuals in the vicinity of the Project.

4., HAZARDOUS MATERIALS

4.1. Hazardous materials of any classification will not be acceptable for use during construction nor
incorporation into the Project work. It is the responsibility of the Contractor to insure that hazardous
materials are not brought on to the construction site or incorporated into the work.

4.2. The Owner is not aware of existing hazardous materials on the job site. If, during the execution of the
work on this Project, the Contractor discovers any hazardous materials, he shall immediately report same to
Owner and cease operations in the immediate area of discovery. This is not intended to affect all other
construction operations not within the area of exposure.

4.3. Should existing hazardous materials be discovered on existing facilities, the Owner will make
arrangements for and pay all costs associated with the removal, treatment, and/or disposal of such materials
prior to continued construction operations in the affected area or area.

5. SITE AVAILABILITY
5.1. Contractor shall confine his activities to the area of this project. Campus area parking for all construction
personnel will be limited to the designated area on the Drawings.

5.2. The construction site will be available for construction operations on or about the notice to proceed date.
The exact time is to be established at the Pre-construction Conference.

6. EXISTING UTILITIES/SERVICES

6.1. Work on this project will pass through congested surface and subsurface areas. Construction site is limited.
Existing subsurface utilities/services in the vicinity of construction are to remain operational during certain
phases of the work.

6.2. Prior to commencing any excavation, the Contractor shall carefully conduct exploratory
trenching/excavation operations to determine depth, location and condition of existing Utilities. All such
utilities shall be kept in service during the construction process. Contractor shall coordinate all phases of
these operations with Architect/Engineer and Owner.

END OF SECTION 01100
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SECTION 01200 - PROJECT MEETINGS

1. PRE-CONSTRUCTION MEETING

1.1

1.2.

Before any construction work is started, Contractor shall meet with the Owner's representative and
Architect/Engineer to discuss methods and procedures to be followed during the construction period.

Pre-Construction Meeting Agenda and items to address:

Introduction of personnel
Communication — chain of command
Use of construction site
o Job Office location
Site access
Personnel parking
Security / Safety / temporary fencing

Salvage materials

Oo0OO0O0O0oOo

0 Hazardous materials
Job site noise and dust control
Student interaction
Temporary utilities — location and hook-ups
Scheduling / Coordination
0 Construction start / stop / duration
0 Hours of operation
0 Scheduling of utility outages
0 Moving occupants, materials, equipment
Inspection of work
Quality Control
Job Site Record Keeping
o Daily Progress Reports
0 As-Built Drawings / Record Drawings
Submittals
0 Schedule of Values
o0 Material Submittals
o0 Submittal Review and response time
O  Substitutions
Request for Payment
o0 Payment Application Form
0 Number of copies
0 Release of Liens
0 Inspection of completed work
Modifications and/or Changes
0 Processing procedures
o0 Approval before proceeding
0 Change Orders
o0 Construction Change Directives
o RFI's
Claims & Delays
0 Liquidated Damages
0 Weather
o Material availability
Construction Methods and Safety Procedures
o Compliance with OSHA
0 Barricades and safety fencing
0 Regular safety meetings and training

01200-1

COURTHOUSE RENOVATIONS Hansford County

Spearman, Texas

Material delivery / storage and debris disposal

Owner-furnished materials — delivery and coordination



Grimes & Associates COURTHOUSE RENOVATIONS Hansford County
Consulting Engineers, LP Spearman, Texas

0 Reporting injuries
e Testing & Inspection
0 Testing Consultant
o0 Notification before events
0 Who gets reports and copies?
e  Substantial Completion
0 Contractual obligations fulfilled
0 Notification of completion and inspection
0 O&M manuals
0 Record Drawings
0 Complete forms — Warranties, “No Asbestos” Certificate, Compliance Form, etc.
e Final Acceptance / Closeout
0 Completion of Punch List items and signature by contractor
o Final Pay Application
0 Consent of Surety and Contractor’s Affidavit

2. PROGRESS MEETINGS
2.1. Contractors and Sub-Contractors shall meet at the building site or at some other designated meeting place
at such interval as necessary to maintain an optimum degree of communication for the progress of the
work.

2.2. Review of Daily Progress Reports is to be conducted at these meetings. The contractor shall be responsible
for logging job activity, construction progress and other information as required on Daily Progress Report
included with this section.

2.3. Suggested Construction Progress Meeting Agenda:

e Issues still unresolved after last meeting
e Short Term Plan Review (outlook for next 2-4 weeks)
e  Status of changes-in-progress

0 Change Orders / Construction Change Directives / RFI’s
e  Shop drawings status

0 Progress of reviews

0 Outstanding submittals
o Test Reports

0 Unacceptable results / re-testing

0 Up coming events and consultant notification
e Issues to be resolved with Owner / Architect / Engineer

0 Interference to Owner activities

0 Increase of project scope

0 Construction progress / Completion schedule
e  Project Safety and Safety Meetings
e  Agenda for next meeting

3. MEETINGS TO ADDRESS IMPROPER CONSTRUCTION
3.1. The cost associated with meetings required to investigate, discuss, resolve, etc. improper construction will
be back-charged to the contractor(s) deemed to be responsible for the improper construction. These back-
charges will include labor, travel, per diem, etc.

4. PROJECT CLOSEOUT MEETING
4.1. Refer to Section 01700 — Project Closeout for requirements and project meeting associated with
completion of construction.
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CONTRACTOR’S DAILY PROGRESS REPORT

Date Name of Project
Completion Time:  Contract Time Days Elapsed Time Days
Temperatures Weather
Approximate High Of Low Of Rain I:I Snow I:' Ice I:' Wind|:| Other
No. Of
Craft Contractor Personne Description Of Work

General Comments: Sketches, job progress, correction notice received, delays and causes, instructions received, names of
visitors, etc.

1.

2.

10.

Prepared By:

Contractor’s Superintendent
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END OF SECTION 01200
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SECTION 01300 - SUBMITTALS

1. GENERAL

1.1

1.2.

1.3.

All submittals shall be made directly to the Construction Manager by the Contractor. Adequate time shall
be allowed in the submission schedule for transmittal time; in special circumstances, special handling
procedures may be used. Exact number of copies of various submittals, etc., will be established at the Pre-
Construction Conference between the Owner, the Architect/Engineer and the Construction Manager.

Field Measurements: Before ordering any material or doing any work, the Contractor shall verify all
measurements on the project and shall be responsible for same. No extra charge or compensation will be
allowed due to differences between actual dimensions and the measurements indicated on the Drawings;
any difference that may be found shall be submitted to the Construction Manager for consideration before
proceeding with the work.

Contractor shall review, stamp with his approval, sign, and submit, with reasonable promptness all shop
drawings, samples, and submittal data required by Contract Documents or subsequently requested by
Architect/Engineer as covered by modifications. By approving and submitting shop drawings, samples, and
submittal data, Contractor thereby represents that each submitted item meets all Contract requirements.
Submittals without stamps and signatures indicating the above will be returned without action by the
Architect/Engineer.

2. REQUIRED SUBMITTALS

2.1.

2.2.

2.3.

The Bidder shall, within one week after notification of the Owner's intent to proceed with award of the
Contract, submit in duplicate:

2.1.1. Two copies of the Performance and Payment Bonds.

2.1.2. The Schedule of Values, on AIA Document G702 or acceptable format in accordance with the
requirements of the General Conditions.]

2.1.3. The list of major subcontractors on AIA Document G805.

2.1.4. Certificate of Insurance, AIA Document G705, in accordance with the requirements of the General
Conditions.

The Contractor shall submit the required shop drawings and samples at appropriate times in the
construction period. Allow sufficient time for submittal review prior to mandatory order date.

MSDS Sheets: The Contractor shall submit MSDS sheets on all materials and parts proposed to be
installed in conjunction with this project.

3. SCHEDULE OF VALUES

3.1

. A schedule of dollar values shall be submitted to the Architect/Engineer and Owner. This breakdown shall

follow the trade divisions and sections of the Specifications and each item there under shall include its pro-
rata part of overhead and profit so that the sum of the items will equal the contract price. The breakdown
will correspond exactly to the items of work in the progress schedule, including the work of any
subcontractors. Each item shall be assigned both labor and material values, the sub-total thereof equaling
the value of the work in place when completed.

4. MANUFACTURER'S DATA

4.1

. Where possible, provide data in a three-hole pressboard cover (Smead No. BR129 or equal) with Acco

fasteners and compressors.
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4.2.

4.3.

4.4,

Provide tabbed dividers for each specification section for which information is required. For example,
provide dividers with "15250", "15661", etc. tabs.

Submit a minimum of eight sets of each booklet.

MSDS Sheets: Submit with manufacturer’s data MSDS sheets for all materials and parts proposed to be
used in this project.

5. SHOP DRAWINGS AND SAMPLES

5.1

5.2.

5.3.

5.4.

Submit shop drawings and samples with transmittal letter. List any deviation from the requirements of the
Contract Documents.

Before submitting shop drawings, make certain that work contiguous with and having bearing on the work
indicated on shop drawings is accurately and distinctly illustrated and that the work complies with the
Contract Documents.

Shop drawing approval will be general. Such approval will not relieve the Contractor of the responsibility
for proper fitting, for construction of work, or for furnishing of materials or work required by Contract and
not indicated on shop drawings.

The approval of shop drawings by the Architect/Engineer shall not be construed as a complete check, but
will indicate only that the general methods of construction and detailing is satisfactory. Approval of such
drawings will not relieve the Contractor of his responsibility for any error which may exist as the
Contractor shall be responsible for the dimensions and design of adequate connections, details, and the
satisfactory construction of the work.

6. SUBSTITUTIONS AND PRODUCT OPTIONS

6.1.

6.2.

It is not the intent of Drawings and/or Specifications to limit products to any particular manufacturer nor to
discriminate against an "approved equal™ product made by another manufacturer.

Proprietary products are mentioned to set a definite standard for acceptance and to serve as a reference in
comparison with other products. When a manufacturer's name appears in these Specifications or on the
Drawings, it is not to be construed that the manufacturer does not have to meet the full requirements of the
Specifications or that his standard cataloged item will be acceptable.

END OF SECTION 01300
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SECTION 01400 - QUALITY CONTROL

PART 1 - GENERAL

1. SECTION INCLUDES

1.1

1.2.

1.3.

1.4.

Quality assurance - control of installation.
Tolerances.
References and standards.

Manufacturers' field services.

2. QUALITY ASSURANCE - CONTROL OF INSTALLATION

2.1.

2.2.

2.3.

2.4.

2.5.

2.6.

2.7.

2.8.

Monitor quality control over suppliers, manufacturers, Products, services, site conditions, and
workmanship, to produce Work of specified quality.

Comply with manufacturers' instructions, including each step in sequence.

Should manufacturers' instructions conflict with Contract Documents, request clarification from
Architect/Engineer before proceeding.

Comply with specified standards as minimum quality for the Work except where more stringent
tolerances, codes, or specified requirements indicate higher standards or more precise workmanship.

Perform Work by persons qualified to produce required and specified quality.
Verify that field measurements are as indicated on shop drawings or as instructed by the manufacturer.

Secure Products in place with positive anchorage devices designed and sized to withstand stresses,
vibration, physical distortion, or disfigurement.

See Section 01200 regarding back charges to the contractor for investigation, meeting, etc. to resolve
poor quality construction.

3. TOLERANCES

3.1

3.2

3.3.

Monitor fabrication and installation tolerance control of Products to produce acceptable Work. Do not
permit tolerances to accumulate.

Comply with manufacturers' tolerances. Should manufacturers' tolerances conflict with Contract
Documents, request clarification from Architect/Engineer before proceeding.

Adjust Products to appropriate dimensions; position before securing Products in place.

4. REFERENCES AND STANDARDS

4.1.

4.2.

For Products or workmanship specified by association, trades, or other consensus standards, comply
with requirements of the standard, except when more rigid requirements are specified or are required by
applicable codes.

Conform to reference standard by date of issue current on date of Contract Documents, date specified in
the individual specification sections, or specific date established by code.
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4.3.

4.4,

Obtain copies of standards where required by product specification sections.

Neither the contractual relationships, duties, or responsibilities of the parties in Contract nor those of the
Architect/Engineer shall be altered from the Contract Documents by mention or inference otherwise in
any reference document.

5. MANUFACTURERS' FIELD SERVICES

5.1.

5.2.

5.3.

When specified in individual specification sections, require material or Product suppliers or
manufacturers to provide qualified staff personnel to observe site conditions, conditions of surfaces and
installation, quality of workmanship, start-up of equipment, test, adjust and balance of equipment, etc.
as applicable, and to initiate instructions when necessary.

Submit qualifications of observer to Architect/Engineer in advance of required observations. Observer
subject to approval of Architect/Engineer and Owner.

Report observations and site decisions or instructions given to applicators or installers that are
supplemental or contrary to manufacturers' written instructions.

PART 2 - PRODUCTS

Not Used.

PART 3 - EXECUTION

6. EXAMINATION

6.1.

6.2.

6.3.

6.4.

Verify that existing site conditions and substrate surfaces are acceptable for subsequent Work.
Beginning new Work means acceptance of existing conditions.

Verify that existing substrate is capable of structural support or attachment of new Work being applied
or attached.

Examine and verify specific conditions described in individual specification sections.

Verify that utility services are available, of the correct characteristics, and in the correct locations.

7. PREPARATION

7.1.

7.2.

7.3.

Clean substrate surfaces prior to applying next material or substance.
Seal cracks or openings of substrate prior to applying next material or substance.

Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to applying
any new material or substance in contact or bond.

END OF SECTION 01400
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SECTION 01500 - CONSTRUCTION FACILITIES

1. GENERAL
1.1.  Nothing in this Section is intended to limit types and amounts of temporary work required, and no
omission from this Section will be recognized as an indication by Construction Manager that such
temporary activity is not required for the successful completion of the work.

2. USE OF EXISTING FACILITIES

2.1.  The Owner extends to the Contractor the privilege of using the existing electrical, water, and heat
during the course of the Project. The Contractor shall NOT utilize any of the Owner's phone equipment
nor any of the Owner's toilet facilities.

2.2.  Electrical: Connect to existing power distribution at receptacles and distribute using extension cords.

2.3.  Toilet: Contractor shall provide toilets for workers.

2.4.  Water: Contractor shall utilize existing water outlets. Ensure no possibility of backfeed into Owner's
water system.

2.5.  The Owner reserves the right to refuse the Contractor the right to use any or all of the existing utilities
mentioned above. The Owner expressly states that this right to refuse use may be exercised for any
reason, and that the Owner shall in no way bear any responsibility to explain the refusal.

2.6. In the event the use of the existing utilities are refused or rescinded, the Contractor shall immediately
submit to the Architect/Engineer the proposed plan for supplying the necessary services.

3. TEMPORARY FIRE PROTECTION

3.1.  Contractor shall make all provisions for and pay all costs associated with fire protection on this project.

3.2.  Fire Extinguishers: Provide types, sizes, numbers and locations as would be reasonably effective in
extinguishing fires during early stages, by personnel at the project site. Provide type A extinguishers at
locations of low-potential for either electrical or grease-oil-flammable liquid fires; provide type ABC
dry chemical extinguishers at other locations; comply with recommendations of NFPA No. 10. Post
warning and quick instructions at each extinguisher location, and instruct personnel at project site, at
time of their first arrival, on proper use of extinguishers and other available facilities at project site.

4. SIGNS
4.1.  No signs or advertisements will be allowed to be displayed without the approval of the Owner.
4.2. A project sign is not required by the Owner.

5. ACCESSTO SITE AND PROTECTIONS

5.1.  Areas of the project site which may be used by the Contractor shall be identified at the pre-construction
meeting. The Contractor shall confine all activities to these areas and in no way obstruct other parts of
the campus. The project site is located in an area where public parking is scarce or non-existent. Parking
adjacent the work area which the Contractor may use will be identified at the pre-construction meeting.
The Contractor may park vehicles and equipment used in the course of the project within these
identified parking areas, but this area shall NOT be used as general parking for Contractor's or Sub-

Contractor's employees. Employees may use whatever parking is available at the time of arrival.
5.1.1. Note: The Owner reserves the right to instruct the Contractor to remove all non-work vehicles from

the school property.

6. CLEANING
6.1. It shall be the responsibility of the Contractor to see that the debris and trash resulting from building
operations are removed from the area and property from time to time as the job progresses. All scrap
from lumber, crating, paper and similar types of trash are to be removed from the building site. Trash is
not to be allowed to accumulate for periods of longer than one week; in other words, there must be
thorough clean up of the surroundings every week.
6.2.  Make legal disposal of trash and debris. Nothing may be burned on site as a method of disposal.
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In the event that the Owner, its representative, or the Construction Manager is fined for the illegal
discharge of waste materials, the Owner shall withhold from the final payment to the Contractor an
amount equal to treble the total of the fines assessed, if the Owner believes that the illegal discharge(s)

was due to an action or lack of action by the Contractor.

END OF SECTION 01500
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SECTION 01600 - MATERIAL AND EQUIPMENT

1. GENERAL

1.1.  Materials and Workmanship: Unless otherwise specified, all materials shall be new, of the best grade
and kind specified. Workmanship shall be of the best recognized standards known to the various trades.

1.2.  Transportation and Handling: Methods of crating, transportation, and handling of materials and
equipment, on or off the site, shall be such as to assure their ultimate installation is undamaged and in
perfect working condition.

1.3.  Storage and Protection: Protect work, materials, equipment and building openings from weather at all
times. Provide absolute watertight protection.

1.4.  Substitutions: Contractor's request for substitution will be received and considered when extensive

revisions to Contract Documents are not required and proposed substitution is in keeping with general
intent of the Contract Documents; when timely, fully documented and submitted; and when one or more
of the following conditions are satisfied, all as judged by the Architect/Engineer. Otherwise request will
be returned without action except to record non-compliance with these requirements:

1.4.1. Where request is directly related to an "or equal” clause or other language of same effect in
Contract Documents.

1.4.2. Where required product, material or method cannot be provided within Contract Time, if not as a

result of Contractor's failure to pursue the work promptly or to coordinate the various activities
properly.
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SUBSTITUTION REQUEST FORM

To: Grimes & Associates
Architect / Engineer / Design Consultant
21103 FM 179 (P.O. Box 65), Wolfforth, Tx 79382
Phone: 806-863-2462
Facsimile: 806-863-2479

The Bidder submits for your consideration the following product and/or equipment instead of the specified item for
the above mentioned project. Complete one form per substitution.

Section Page Paragraph/Line Specified Item

Proposed Substitution:

Attach complete technical data and laboratory test, if applicable, and other information necessary for evaluation.
Identify specific model numbers, finishes, options, etc.

Include complete information on changes to Drawings and/or Specifications which proposed substitution will
require for proper installation.

Fill in blanks below:

Will changes be required to building design (architecturally, structurally, mechanically or electrical) in order to

properly install proposed substitution?  Yes No
If Yes, explain:

Does substitution affect dimensions shown on the drawings? Yes No
If Yes, explain:

What effect does substitution have on other trades?

Does the proposed substitute comply in all respects with the specified product? Yes No
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Differences between proposed substitution and specified item, list on separate page.

Specified Item Proposed Substitution
Manufacturer’s guarantees of proposed and specified items are (check one): Same Different

If Different, explain:

Will substitution affect progress schedule?  Yes No
If Yes, explain:

Will substitution require more license fees or royalties than specified product? Yes No
If Yes, explain:

Will maintenance and service parts be locally available for substitution? Yes No
If No, explain:

The Undersigned states that the function, appearance, and quality are equivalent or superior to the specified item.

Submitted by:

Name (printed)
For Use by Design Consultant

Signature

Accepted Accepted as Noted

Company Name Not Accepted Received Late

By:
Address, City, State, Zip

Date:
TEL/FAX
Date:
Remarks:

END OF SECTION 01600
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7.1.1.2. Rest Platforms: Aluminum Grip Strut grating and aluminum toe boards 0.63 in (1.6 mm) thick
by 4 inches (102 mm) wide; railings of 1-1/4 inch (32 mm) round serrated tube with cast aluminum
railing fittings.

8. ACCESSORIES

8.1. Sealant: Manufacturer's standard type suitable for use with installation of system; non-shrinking;
ultra-violet and ozone resistant; black color.

8.2. Roofing Cement: ASTM D2822, Type I, cuthack asphalt type.

8.3. Fasteners: Same material as being fastened , or nonmagnetic stainless steel or other non-corrosive metal as
recommended by manufacturer.

8.4. Bituminous Coating: SSPC-Paint 12, solvent-type, bituminous mastic, nominally free of sulfur and
containing no asbestos fibers, compounded for 15-mil (0.4 mm) dry film thickness per coating.

PART 3 - EXECUTION

9. EXAMINATION

9.1. Verify that deck, curbs, roof membrane, base flashing, and other items affecting work of this Section are in
place and positioned correctly.

9.2. Coordinate with installation of vapor barriers, roof insulation, roofing, and flashing as required to assure
that each element of the work performs properly and that combined elements are waterproof and
weathertight. Anchor components securely to supporting structural substrates, adequate to withstand lateral
and thermal stresses as well as inward and outward loading pressures.

10. INSTALLATION
10.1. Install components in accordance with manufacturer's instructions and approved shop drawings.
10.2. Conform to NRCA - Waterproofing Manual.
10.3. Coordinate installation of components of this section with installation of roofing membrane and base
flashings.
10.4. Coordinate installation of sealants and roofing cement with work of this section to ensure water tightness.
10.5. Clean exposed metal and plastic surfaces according to manufacturer’s instructions. Touch up damaged
metal coatings.
10.6. Protect installed products until completion of project.

END OF SECTION
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SECTION 07920 - SEALANTS AND CAULKING

PART 1 - GENERAL

1.

DESCRIPTION
1.1. This section describes the material and application of sealants and caulking compounds.

SUBMITTALS
2.1. Provide manufacturer's literature and data on all caulking and sealing compounds.

PACKAGING AND MARKING
3.1. Materials shall be delivered to the job site in the manufacturer's original unopened containers, with brand
names, date or manufacture, shelf life, and material designation clearly marked thereon.

HANDLING AND STORAGE
4.1. All materials shall be carefully handled and stored to prevent inclusion of foreign materials, or subjection
to sustained temperatures exceeding 90 degrees or less 40 degrees F.

ENVIRONMENTAL CONDITIONS
5.1. Apply the sealants and caulking only when the ambient temperature is between 40 and 90 degrees F.

GUARANTEE
6.1. Guarantee exterior caulking and sealing against leaks for two-year period.

PART 2 - PRODUCTS

7. SEALING COMPOUNDS (FOR GENERAL EXTERIOR APPLICATIONS)

7.1. Fed. Spec. TT-S-00227, Type | and Type I, Class B or Fed. Spec. TT-S-00230, Type | and Type I, Class
B.

7.2. Urethane (1-C) Sealant: 1 component urethane base material, non-sag, moisture cured with eight times
elongation, 1100 Fast Set as manufactured by Bostik or approved equal. Applications include sealing joints
between wood, stone, masonry, brick, and/or metals.

7.3. Urethane (2-C) Sealant: multiple component urethane base material, non-sag, moisture cured with 50%
elongation, Sonolastic NP2 as manufactured by Degussa or approved equal. Applications include sealing
joints between wood, stone, masonry, brick, and/or metals.

7.4. Urethane (2-C) Sealant: multiple component urethane base material, self-leveling, solvent cured with 25%
elongation, Sonolastic SL2 as manufactured by Degussa or approved equal. Applications include sealing
joints in concrete, metals, pavers, and/or tile.

7.5. SMP (1-C) Sealant: 1 component silyl-modified polymers sealant, moisture cured with five times
elongation and high recovery 70-03A as manufactured by Bostik or approved equal. Specialty applications
for sealing joints between glass, metal, aluminum, and/or floor systems.

7.6. Back-Up Materials: Closed ceil neoprene, butyl, polyurethane, vinyl, or polyethylene rod, diameter
approximately 1-1/3 times the joint width.

7.7. Color:

7.7.1. Sealants: Sealants used with exposed masonry shall match color of mortar joint. Sealants used with
unpainted concrete shall match color of adjacent concrete. Color of sealants for other locations shall be
as selected by Architect from manufacturer’s standard colors.

7.7.2. Caulking shall be light gray or white, or as selected by Architect from manufacturer’s standard
colors.

PART 3 - EXECUTION

8. LOCATIONS

8.1. Exterior applications: Use Type Il, Class B sealants for following locations:
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8.2.

8.1.1. Joints or recesses on exterior of building (including locations not specifically shown or specified)
where sealing is required to prevent infiltration of water, moisture, and wind into building construction.

8.1.2. Masonry joint in which shelf angles occur.

8.1.3. Joints in wash surfaces of cast stonework.

8.1.4. Expansion and control joint and interior walls and partitions where no expansion joint covers are
required.

8.1.5. Opening where pipes, conduits and similar items pass through exterior walls.

8.1.6. Metal reglets where lead caulking rope is not used, tip edge of surface mounted reglets, and where
flashing is inserted into masonry joints.

8.1.7. Metal-to-metal joints where sealing or caulking is shown or specified.

8.1.8. Joints occurring between ends of gravel stops, fascias and/or copings and adjacent walls.

8.1.9. At penetrations through flashing.

Interior applications: Use Type I or Il caulking compounds for the following locations:

8.2.1. Perimeters of frames of doors, windows, access panels and the like which adjoin exposed interior

concrete and masonry surfaces, except where sealing compound is specified.

END OF SECTION 07920
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SECTION 09210 - PLASTER RESTORATION

PART 1 - GENERAL

1. SCOPE
1.1. Repair/patch deteriorated and damaged plaster on interior walls scheduled to remain.

2. QUALITY ASSURANCE
2.1. Perform Work in accordance with ASTM C926, the most recent version of the PCA Plaster (Stucco)
Manual, and the National Park Service Publication Preservation Brief #21: Repairing Historic Flat Plaster
Walls and Ceilings. Copies of this Preservation Brief are available through Architect's office.
2.2. Applicator: Company specializing in performing the work of this section, particularly repairing and
matching historic plaster, with a minimum of 5 years experience.

3. RELATED SECTIONS
3.1. Section 01020 - Cash Allowance
3.2. Section 02050 - Selective Demolition
3.3. Section 06100 - Rough Carpentry
3.4. Section 09900 - Painting and Finishing

4. REFERENCES
4.1. ASTM C91 - Masonry Cement.
4.2. ASTM C150 - Portland Cement.
4.3.  ASTM C206 - Finishing Hydrated Line.
4.4. ASTM C207 - Hydrated Lime for Masonry Purposes.
45. ASTM C897 - Aggregate for Job-Mixed Portland Cement Based Plasters.
4.6. ASTM C926 - Application of Portland Cement Based Plaster.
4.7. PCA (Portland Cement Association) - Plaster (Stucco) Manual.
4.8. Preservation Brief #21: Repairing Historic Flat Plaster Walls and Ceilings

5. SUBMITTALS

5.1. Submit documentation of experience of subcontractor as described above, including names, locations, and
contact information of three recently completed projects in the region that may be inspected by the
Architect prior to approval.

5.2. Submit plaster condition assessment and recommendation for extent of removal and replacement.

5.3. Field Sample: Prepare 24" x 24" field samples of selected plaster system at locations selected by the
Architect for review and approval of quality and surface texture.

5.4. Field Sample: Prepare in-place samples of each decorative plaster element to be recreated or repaired.
Samples should be of sufficient size to ensure consistency of pattern and/or detailing.

5.5. Submit manufacturer's product data for all plaster materials and accessories.

6. DELIVERY AND STORAGE
6.1. Deliver all manufactured materials in their original unopened packages bearing manufacturer's name and
brand. Use only one brand of each material throughout job. Store materials in dry areas.

7. ENVIRONMENTAL REQUIREMENTS
7.1. Do not apply plaster when substrate or ambient air temperature is less than 50 degrees F (10 degrees C)
nor more than 80 degrees F (27 degrees C).
7.2. Maintain ambient temperature between 50-80 degrees F (10-27 degrees C) during installation of plaster
and until cured.

PART 2 - PRODUCTS

8. PLASTER BASE MATERIALS
8.1. Cement: ASTM C150, Type | Portland.
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9.

10.

11.

12.

8.2. Lime: ASTM C206, Type S.

8.3. Aggregate: Natural sand in accordance with ASTM C897 and the PCA Plaster (Stucco) Manual.
8.4. Water: Clean, fresh, potable, and free of mineral or organic matter that can affect plaster.

8.5. Bonding Agent: ASTM C631; type recommended for bonding plaster to masonry surfaces.

PLASTER FINISH MATERIALS

9.1. Cement: As specified for plaster base coat, color to match the existing.

9.2. Lime: As specified for plaster base coat.

9.3. Color should match the existing and be achieved by matching the sand in the mix.

9.4. Water: Clean, fresh, potable, and free of mineral or organic matter that can affect the plaster.

FINISH AGGREGATE
10.1. Sand Aggregate: To match the existing historic material.

CEMENT PLASTER MIXES

11.1. Mix and proportion plaster in accordance with ASTM C926, Type to match existing.

11.2. Base Coat and Brown Coat: One part cement, minimum 3-1/2 and maximum 4 parts aggregate, and
minimum 15 percent and maximum 25 percent hydrated lime.

11.3. Finish Coat: To match existing in content and color.

11.4. Mix only as much plaster as can be used prior to initial set.

11.5. Mix materials dry, to uniform color and consistency, before adding water.

11.6. Protect mixtures from freezing, frost, contaminators, and evaporation.

11.7. Do not retemper mixes after initial set has occurred.

LATH AND ACCESSORIES
12.1. Galvanized zinc alloy metal trim shapes, corner and casing beads, lath and other accessories as necessary
for a first class installation.

PART 3 - EXECUTION

13.

14.

EXAMINATION

13.1. Existing Plaster Surfaces: Inspect plaster condition throughout the building and assemble a plaster
condition assessment document for submittal and approval prior to commencing restoration and repair
work. The assessment document should indicate where plaster is recommended to be replaced, repaired, or
resurfaced on a room-by-room basis.

13.2. Masonry surfaces: Verify that joints are cut flush and surface is ready to receive work of this section.
Verify that no bituminous or water repellent coatings exist on masonry surface.

13.3. Lath: Verify that existing wood or metal lath to be reused is properly attached to substrate and is free of
deterioration. Retain existing lath where possible.

PREPARATION
14.1. Remove all unsound plaster to stable substrate on existing masonry walls and existing lath to be reused.
Remove existing plaster that is loose, pulpy, "dead" or otherwise deteriorated and no longer bonding to
existing lath or masonry substrate. Cut out damaged or "dead" plaster to straight lines with clean, sharp
edges. Cut out cracks to width of at least 1-inch.
14.2. Remove plaster carefully and with minimal pounding so as not to dislodge otherwise intact plaster on
adjacent surfaces or opposite side of walls.
14.3. At masonry walls:
14.3.1. Repoint all mortar joints as necessary, including voids left by wood grounds, with mortar as defined
in Section 04100 - Mortar.
14.3.2. Replace rotted or missing wood grounds and install new metal lath where new plaster is to be
installed.
14.3.3. Dampen masonry surfaces to reduce excessive suction.
14.4. At framed walls:
14.4.1. Cut plaster back 6" beyond area of unusable lath.
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14.4.2. Install new metal lath and attach securely at perimeter.
14.5. Fill areas to be patched with base materials then apply a finish coat of same material as adjoining plaster.
Patched areas shall match adjoining materials in finish and texture. Butt joint shall be flush and smooth so that
joints between patch and existing plaster are imperceptible after final finishing.
14.6. Protect adjacent construction to remain from spills, splashes, or other damage related to the work of this
section.

15. PLASTERING

15.1. Apply plaster in accordance with ASTM C926 and PCA Plaster (Stucco) Manual.

15.2. Comply with manufacturers written directions for preparing, applying, finishing, and curing all plaster
materials.

15.3. All plaster shall be mechanically mixed. Material that has partially set shall not be used. Frozen, caked,
or lumpy materials shall not be used.

15.4. New and repaired plaster surfaces are intended to match the appearance of historic plaster surfaces.
Install control joints ONLY at locations shown on the drawings. Notify Architect prior to beginning
work if joint locations or spacing appears to be inadequate.

15.5. Ensure that joints between new plaster and existing window/door casings and other woodwork match
historic appearance.

15.6. |Install casing beads at the termination of all plaster work.

15.7. After base coats have cured, dampen base coat prior to applying finish coat.

15.8. Using industry standards, apply each coat to the nominal thickness that will result in a total thickness
equal to the existing.

15.9. Apply plaster patching in successive coats, allowing adequate time for preceding coats to dry and cure.
Feather finish coat onto adjacent good condition plaster leaving a flat, uniform surface free from ridges,
cracks, or depressions. Cut new work clean along edges of existing wood trim. Match texture and finish
of existing plaster so that patches are indiscernible from original work.

15.10. Apply finish coat and trowel to a smooth and consistent sand finish.

15.11. Allow manufacturer's recommended curing period at controlled and consistent temperature and
humidity (usually two to three weeks) before applying scheduled paint coatings. Refer to Section 09900 -
Painting and Finishing.

15.12. Upon completion of the Work, Contractor shall remove all plaster, rubbish, and excess material.
Remove any plaster from floors, glass, and other finished surfaces.

16. TOLERANCES
16.1. Maximum Variation from True Flatness: 1/8 inch in 10 feet or to match appearance of adjacent historic
plaster surfaces.

END OF SECTION 09210
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SECTION 09250 - GYPSUM DRYWALL

PART 1 - GENERAL

1. DESCRIPTION OF WORK

1.1
1.2.

Provide gypsum drywall materials.

Components include:

1.2.1. Gypsum drywall, including screw-type metal support system.
1.2.2. Drywall finishing (joint tape and compound treatment).

2. QUALITY ASSURANCE

2.1.

2.2.
2.3.

Fire-Resistive Ratings: Where gypsum drywall systems with fire-resistive ratings are indicated, provide
materials and installations which are identical with those of applicable assemblies tested per ASTM E 119
by national laboratories.

Gypsum Board Terminology Standard: GA-505 by Gypsum Association.

Single-Source Responsibility: Obtain gypsum board products from a single manufacturer.

3. SUBMITTALS

3.1. Product Data: Submit product specifications and installation instructions for each drywall component.
4. DELIVERY
4.1. Deliver materials to project site in original packages, containers or bundles bearing name and

4.2.

4.3.

identification of manufacturer or supplier.

Store materials inside, under cover and in manner to keep them dry, protected from weather, direct
sunlight, surface contamination, etc. Neatly stack gypsum boards flat to prevent sagging.

Handle gypsum boards to prevent damage to edges, ends or surfaces. Protect metal corner beads and trim
from being bent or damaged.

5. PROJECT CONDITIONS

5.1.

5.2.

5.3.

Environmental Requirements, General: Comply with requirements of referenced gypsum board
application standards and recommendations of gypsum board manufacturer, for environmental conditions
before, during and after application of gypsum board.

Cold Weather Protection: When ambient outdoor conditions are below 55 degrees F (13 degrees C)
maintain continuous, uniform, comfortable building working temperatures of not less than 55 degrees F
for a minimum period of 48 hours prior to, during and following application of gypsum board and joint
treatment materials or bonding adhesives.

Ventilation: Ventilate building spaces as required to remove water in excess of that required for drying of
joint treatment material immediately after its application. Avoid drafts during dry, hot weather to prevent
too rapid drying.

PART 2 - PRODUCTS

6. METAL SUPPORT MATERIALS

6.2

Furred Ceiling Support Material complying with ASTM C 645 and ASTM C 754:

6.2.1  Wire ties: ASTM A 641 (ASTM A 641M), Class 1 zinc coating, soft temper, 0.062 inch (1.6 mm)
thick.

6.2.2  Hangers: Wire ASTM A 641 (ASTM A 641M), Class 1 zinc coating, soft temper ,0.162 inch (4.2
mm) diameter.

6.2.3  Carrying Channels: Cold-rolled steel, 11/2 inches (38.1 mm) deep.

6.2.4  Furring Channels: Steel studs, 0.0179 inch (0.45mm) thick.

7. GYPSUM BOARD

7.1.

Gypsum Wallboard: ASTM C 36, of types, edge configuration and thickness indicated below; in
maximum lengths available to minimize end-to-end butt joints.

7.1.1. Type: Regular, except Type X where required for fire resistance rated assemblies.

7.1.2. Edges: Standard taper.
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7.1.3. Thickness: 5/8", unless otherwise indicated.

8. TRIM ACCESSORIES

8.1. General: Provide manufacturer's standard metal trim accessories, of the beaded type face flanges for
concealment in joint compound, except where semi-finishing or exposed type is indicated.
8.2. Corner beads: Provide at external corners.
8.3. Edge Trim: Provide shape indicated where edge of gypsum board would otherwise be exposed or semi-
exposed.
8.3.1. L-Type for tight abutment at edges.
8.3.2. U-type otherwise except special kerfed-type where kerf is provided in adjacent work.
8.3.3. Slip-on PVC edge trim (semi-finishing) where indicated for juncture of walls and partitions with
deck.
8.3.4. J-type (semi-finishing) zinc-alloy edge trim at exposed edges of exterior gypsum board which are
not concealed by applied moldings.
8.4. Control Joints: Provide metal or PVC where joints are indicated.

9. JOINT TREATMENT MATERIALS

10.

11.

9.1. General: ASTM C 475; type recommended by the manufacturer for the application indicated, except as
otherwise indicated.

9.2. Joint Tape: Paper reinforcing tape.

9.3. Joint Compound: Ready-mixed vinyl-type for interior use.
9.3.1. Grade: A single multi-purpose grade, for three (3) courses of compound application.

MISCELLANEOUS MATERIALS

10.1. General: Provide auxiliary materials for gypsum drywall work of the type and grade recommended by
the manufacturer of the gypsum board.

10.2. Laminating Adhesive: Provide special adhesive or joint compound specifically recommended for
laminating gypsum boards.

10.3. Fastening Adhesive (for wood): ASTM C 557.

10.4. Gypsum Board Screws: Comply with ASTM C 646.

10.5. Gypsum Board Nails: Comply with ASTM C 514.

10.6. Concealed Acoustic Sealant: Nondrying, nonhardening, nonskinning, nonstaining, nonbleeding,
gunnable sealant for concealed application per ASTM C 919.

TEXTURE FINISH MATERIALS

11.1. Primer: Provide type recommended by manufacturer of texture finish.

11.2. Finish Material: USG Quik and Easy Ready-to-Use Texture or approved equal. Provide white non-
asbestos, latex type material for interior surfaces.

11.3. Texture: Fine orange peel finish. Provide sample panel for approval.

PART 3 - EXECUTION

12.

INSTALLATION OF METAL SUPPORT PANELS
12.1. General: Metal support installation standard; comply with ASTM C 754.

12.1.1. Do not bridge building expansion joints with support system, frame both sides of joints with

furring and other materials as indicated.
12.2. Wall/Partition Support System:

12.2.1. Install supplementary framing, blocking and bracing at terminations in the work and for support
of fixtures, equipment services, heavy trim, grab bars, toilet accessories, furnishings, and
similar work to comply with details indicated or if not otherwise indicated, to comply with
applicable published recommendations of gypsum board manufacturer, or if not available of
"Gypsum Construction Handbook™ published by United States Gypsum Company.

12.2.2. lsolate stud system from transfer of structural loading to system, bother horizontally and
vertically. Provide slip or cushioned type joints to attain lateral support and avoid axial loading.

12.2.3. Install runner tracks at floors, ceilings and structural walls and columns where gypsum drywall
stud system abuts other work, except as otherwise indicated.
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12.2.4. Extend partition stud system through acoustic ceilings and elsewhere as indicated to the
structural support and substrate above the ceiling.

12.2.5. Space studs 16" o.c., unless otherwise indicated.

12.2.6. Frame door openings to comply with details indicated or if not otherwise indicated, to comply
with applicable published recommendations of gypsum board manufacturer, or if not available,
of "Gypsum Construction Handbook" published by United States Gypsum Company. Attach
vertical studs at jambs with screws either directly to frames or to jamb anchor clips on door
frames; install runner track section (for jack studs) at head and secure to jamb studs.

12.2.7. Frame openings other than door openings to comply with details indicated or if not indicated, in
same manner as required for door openings; and install framing below sills of openings to
match framing required above door heads.

13. DRYWALL INSTALLATION AND FINISHING

14.

15.

16.

13.1.

13.2.
13.3.

Install and finish gypsum boards to comply with ASTM C 840 and GA 216 in lengths and directions
which will minimize number of end joints, and avoid end joints in central area of ceilings. Install walls
and partitions with exposed gypsum boards vertical, with joints offset on opposite sides of partitions.
Otherwise, install boards at right-angles with supports, with end joints staggered over supports, except
where recommended in a different arrangement by manufacturer.

13.1.1.  Form control joints with 1/2" space between boards, if required. Install acoustic sealant at base
of space, and apply trim accessory at face.

13.1.2. Form "floating" construction for gypsum boards at internal corners, except where special
insolation or edge trim is indicated.

13.1.3. Isolate drywall work from abutting structure and masonry work; provide edge trim and acoustic
sealant as recommended by manufacturer.

Screw gypsum board to metal supports.

Do not bridge expansion joints: Leave space the width indicated between boards and trim both edges for
installation of sealant or gasket.

FINISHING OF DRYWALL

14.1.

14.2.
14.3.

General: Apply treatment at gypsum board joints (both directions), flanges of trim accessories,
penetrations, fastener heads, surface defects and elsewhere as required to prepare work for decoration.
Prefill open joints and rounded or beveled edges, if any, using type of compound recommended by
manufacturer.

Apply joint tape at joints between gypsum boards, except where trim accessories are indicated.

Apply joint compound in two coats (not including prefill of openings in base), and sand between first
and last coats and after last coat.

APPLICATION OF TEXTURE FINISH

15.1.

15.2.

15.3.

Surface Preparation and Primer: Prepare and prime drywall and other surfaces in strict accordance with
texture finish manufacturer's instructions. Apply primer to all surfaces to achieve texture finish.

Finish Application: Mix and apply finish to drywall and other surfaces indicated to receive finish in strict
accordance with manufacturer's instructions to produce a uniform texture without starved spots or other
evidence of thin application, and free of application patterns.

Remove any texture droppings or overspray from door frames, windows and adjoining work.

PROTECT FURNISHING

16.1.
16.2.

Protect existing furnishing with drop cloths and carefully clean all rooms at the end of each nights work.
Make special precautions during sanding and texture-application.

END OF SECTION 09250
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SECTION 09510 - ACOUSTICAL PANEL CEILINGS

PART 1 - GENERAL

1. DESCRIPTION OF WORK
1.1. Provide acoustical sound treatment at exposed ceiling surfaces where shown on drawings.

2. PERFORMANCE REQUIREMENTS

2.1. Absorption Coefficients for the product shall be measured by an independent, accredited NVLAP facility
according to the test methods as defined by ASTM C 423, ASTM E 795 and/or ISO C354. 1ISO C354 random
incidence Absorption Coefficients for the 40 mm (1.57”) system in an A mounting on 12.5 mm (1/2”) gypsum
board:
2.1.1. 125Hz 0.33
2.1.2. 250Hz 0.54
2.1.3. 500Hz 0.82
2.1.4. 1000Hz 0.79
2.1.5. 2000Hz 0.74
2.1.6. 4000Hz 0.52
2.1.7. NRC 0.75

2.2. Field Applied, Seamless Absorptive Finish System shall be Class A finish according to ASTM E84.

3. QUALITY ASSURANCE
3.1. Field applied, Seamless Absorptive Finish System shall be BASWAphon as supplied in North America by
Avrtisan Sound Control, LLC 1164 Lloyd Road, Wickliffe, Ohio 44091. Tel: 440-585-3580.

4. SUBMITTALS
4.1. Samples: Submit 12” x 12” samples for acoustical system specified, including all backing, core, facing
materials, color selection chart, and anchoring devices.
3.2 Mock up: Complete a 24” x 24” finished application of acoustical system specified prior to installation.
3.3 Pre-installation Conference: Conduct conference at project site to comply with requirements in Division 1
Section 01200 — Project Meetings.

PART 2 - PRODUCTS

5. MATERIALS
5.1. The Field-Applied, Seamless Absorptive Finish System shall consist of pre-coated BASWAphon mineral wool

supporting panels, which are adhered directly to the ceiling surface substrate. The seams shall be filled with a

proprietary seam fill, BASWAphon Pre-fill. A base coat, BASWAphon Base Coat 407 and finish coat,

BASWAphon TopCoat, both consisting of proprietary mineral emulsion, is applied on site onto the supporting

panels. The top coat shall be finely structured to provide the appearance of a smooth, conventional gypsum

surface.

5.1.1. BASWAphon supporting panel, size 0.6 x 0.8m, thickness 32mm, pre coated, total thickness
including pre-coat 35mm.

5.1.2.  BASWAphon Pre-Fill seam filler, in plastic buckets, net wt. 10 kg. Shelf life: 3months.

5.1.3. BASWAphon Base Coat 407 base coat material, in plastic buckets, net weight 10 kg or 25 kg.
Shelf life: 3 months

5.1.4. BASWAphon Top Coat material, in plastic buckets, net weight 25 kg. Shelf life: 3 months.

5.2 The Field Applied, Seamless Absorptive Finish System consists of an emulsion of mineral particles, which,
when applied to pre-coated porous proprietary mineral wool supporting panels offers a micro-porous
surface that allows sound to access the absorptive supporting layer. In addition to the porous absorption
mechanism for mid-high frequencies, which converts acoustical energy into heat, the Field Applied,
Seamless Absorptive Finish System shall simultaneously provide mid-low frequency absorption by means
of diaphragmatic absorption of the surface layer (mass) vibrating against the mineral wool (spring). The
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5.3

dimension of the mineral particles shall decrease from factory-applied pre-coat to the final top coat, thus
providing a smooth, seamless gypsum surface appearance.

BASWAphon shall be provided in a total system thickness (adhesive, pre-coated mineral wool mat, base
coat and final top coat) of approximately 40-mm (1.57”) consisting of 3-mm (0.12”) of supporting
adhesive, 31-mm (1.26) mineral wool, 3-mm (0.12”) factory applied pre-coat, 11/2-mm (0.06”) of base
coat, and ¥2-mm (0.02”) of topcoat.

PART 3 - EXECUTION

6. INSTALLATION

6.1.

6.2.

6.3.

6.4.

The Field Applied, Seamless Absorptive Finish System shall be applied in six steps. The first step involves
applying approximately 3-mm of adhesive to the rear of the pre-treated panels and attaching them to a stable
substrate surface. Following this, the joints, as well as any cavities created by the installation, shall be filled
with a proprietary seam fill, BASWAphon Pre-Fill. The third step involves sanding and smoothing the seam
fill, followed by the fourth step, applying a proprietary base coat of BASWAphon Base Coat 407. The fifth
step involves sanding and smoothing the base coat. The final step is the application of the final proprietary
finish coat, BASWAphon Top Coat. The top coat shall provide the appearance of a vongentional
gypsumsurface.

The Field Applied, Seamless Absorptive Finish System shall be applied in coats of highly regular thickness
by means of proprietary hand tools, especially serrated and double blade trowels.

The Field Applied, Seamless Absorptive Finish System shall be capable of being cleaned and renewed; If
the micro porous surface becomes clogged with dirt, there will be a decrease in acoustical performance.
This renewal is accomplished by steam softening and removal of the outer 0.5-0.8 mm of the finish coat
surface. Following this, the BASWAphon Top Coat is re-applied.

The Field Applied, Seamless Absorptive Finish System base coat and finish coat shall be capable of being
internally colored by the addition of pigments to the BASWAphon emulsion mixture.

7. CLEANING

7.1.

Clean all panels and adjacent exposed wall surfaces according to manufacturer’s recommendations.

8. SCHEDULE

OFFICE - 014
HOME ECONOMICS - 015

END OF SECTION 09510
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SECTION 09900 - PAINTING

PART 1 - GENERAL

1. DESCRIPTION OF WORK
1.1. Work includes finishing of the following:
1.1.1. Gypsum drywalls & plaster.
1.1.2. Wood - painted.

2. DEFINITION
2.1. "Paint" as used herein means all coating systems materials, including primers, emulsions, enamels, stains,
sealers and fillers, and other applied materials whether used as prime, intermediate or finish coats.

3. QUALITY ASSURANCE
3.1. Single Source Responsibility: Provide primers and other undercoat paint produced by same manufacturer
as finish coats. Use only thinners approved by paint manufacturer, and use only within recommended limits.

3.2. Coordination of Work:. Review other sections of these specifications in which prime paints are to be
provided to ensure compatibility of total coatings system for various substrates. Upon request from other
trades, furnish information or characteristics of finish materials provided for use, to ensure compatible prime
coats are used.

4, SUBMITTALS
4.1. Product Data: Submit Manufacturer's technical information including paint label analysis and application
instructions for each material proposed for use.

5. DELIVERY AND STORAGE
5.1. Deliver materials to job site in original, new and unopened packages and containers bearing manufacturer's
name and label, and following information;
5.1.1. Name or title of material.
5.1.2. Manufacturer's stock number and date of manufacturer.
5.1.3. Manufacturer's name.
5.1.4. Contents by volume, for major pigment and vehicle constituents.
5.1.5. Thinning instructions.
5.1.6. Application instructions.
5.1.7. Color name and number.

5.2. Store materials not in actual use in tightly covered containers. Maintain containers used in storage of paint
in a clean condition, free of foreign materials and residue.
5.2.1. Remove oily rags and waste daily. Take all precautions to ensure that workmen and work areas are
adequately protected from fire hazards and health hazards resulting from handling, mixing and application
of paints.

6. JOB CONDITIONS
6.1. Apply water base paints only when temperature of surfaces to be painted and surrounding air temperatures
are between 50°F (10°C) and 90°F (32°C), unless otherwise permitted by paint manufacturer's printed
instructions.
6.2. Apply solvent-thinned paints only when temperatures of surfaces to be painted and surrounding air
temperatures are between 45°F (7°C) and 95°F (35°C), unless otherwise permitted by paint manufacturer's
printed instructions.

PART 2 - PRODUCTS
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7. MATERIALS
7.1. Material Quality: Provide best quality grade of various types of coatings as regularly manufactured by
acceptable paint materials manufacturers. Materials not displaying manufacturer's identification as a
standard, best-grade product will not be acceptable.
7.2. Proprietary names used to designate colors are not intended to imply that products of named manufacturers
are required to exclusion of equivalent products of other manufacturers.

PART 3 - EXECUTION

8. INSPECTION

8.1. Applicator must examine areas and conditions under which painting work is to be applied and notify
Contractor in writing of conditions detrimental to proper and timely completion of work. Do not proceed
with work until unsatisfactory conditions have been corrected in a manner acceptable to the Applicator.

8.2. Starting of painting work will be construed as Applicator's acceptance of surfaces and conditions within a
particular area.

8.3. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions otherwise detrimental
to foundation of a durable paint film.

9. SURFACE PREPARATION
9.1. General:  Perform preparation and cleaning procedures in accordance with paint manufacturer's
instructions and as herein specified, for each particular substrate condition.

9.1.1. Provide barrier coats over incompatible primers or remove and reprime as required. Notify Engineer
in writing of any anticipated problems in using the specified coating systems with substrates primed by
others.

9.1.2. Remove hardware, hardware accessories, machined surfaces, plates, and similar items in place and
not to be finish-painted, or provide surface-applied protection prior to surface preparation and painting
operations. Remove, if necessary, for complete painting of items and adjacent surfaces. Following
completion of painting of each space or area, reinstall removed items.

9.1.3. Clean surfaces to be painted before applying paint or surface treatments. Remove oil and grease
prior to mechanical cleaning. Program cleaning and painting so that contaminants from cleaning process
will not fall onto wet, newly-painted surfaces.

9.2. Ferrous Materials: Clean ferrous materials, which are not galvanized or shop-coated, of oil, dirt, grease,
loose mill scale and other foreign substances by solvent or mechanical cleaning.

10. MATERIALS PREPARATION
10.1. Mix and prepare painting materials in accordance with manufacturer's directions.
10.2. Maintain containers used in mixing and application of paint in a clean condition, free of foreign materials
and residue.
10.3. Stir materials before application to produce a mixture of uniform density, and stir as required during
application. Do not stir surface film into material. Remove film and if necessary, strain material before using.

11. APPLICATION
11.1. Do not paint over any code-required labels, such as Underwriters' Laboratories and Factory Mutual, or
any equipment identification, performance rating, name, or nomenclature plates.
11.2. General: Apply paint in accordance with manufacturer's directions. Use applicators and techniques best
suited for substrate and type of material being applied.
11.2.1. Provide finish coats which are compatible with prime paints used.
11.2.2. Apply additional coats when undercoats, stains or other conditions show through final coat of paint,
until paint film is of uniform finish, color and appearance. Give special attention to insure that surfaces,
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12.

13.

including edges, corners, crevices, welds, and exposed fasteners receive a dry film thickness equivalent
to that of flat surfaces.

11.3. Scheduling Painting: Apply first-coat material to surfaces that have been cleaned, pretreated or otherwise
prepared for painting as soon as practicable after preparation and before subsequent surface deterioration.

11.3.1. Allow sufficient time between successive coatings to permit proper drying. Do not recoat until
paint has dried to where it feels firm, does not deform or feel sticky under moderate thumb pressure, and
application of another coat of paint does not cause lifting or loss of adhesion of the undercoat.

11.4. Minimum Coating Thickness: Apply materials at not less than manufacturer's recommended spreading
rate, to establish a total dry film thickness as indicated or, if not indicated, as recommended by coating
manufacturer.

11.5. Prime Coats: Apply prime coat of material which is required to be painted or finished, and which has not
been prime coated by others.

11.5.1. Recoat primed and sealed surfaces where there is evidence of suction spots or unsealed areas in
first coat, to assure a finish coat with no burn-through or other defects due to insufficient sealing.

11.6. Completed Work: Match approved samples for color, texture and coverage. Remove, refinish or repaint
work not in compliance with specified requirements.

CLEAN-UP AND PROTECTION

12.1. Clean-Up: During progress of work, remove from site discarded paint materials, rubbish, cans and rags at
end of each work day.

12.2. Protection: Protect work of other trades, whether to be painted or not, against damage by painting and
finishing work. Correct any damage by cleaning, repairing or replacing, and repainting, as acceptable to
Architect/Engineer.

PAINT SCHEDULE
13.1. Provide the following paint systems for the various substrates, as indicated.
13.1.1. Interior Gypsum Dry Walls and Plaster (Semi-gloss):
Finish: Semi-gloss
Vehicle: Latex
Surface Prep: Sherwin Williams Procedure #S-W8
Primer: Sherwin Williams Preprite bonding primer
Finish: Two coats ProMar 200 Latex semi-gloss enamel
14.1.2 Interior Concrete walls (Semi-gloss)
Finish: Semi-gloss
Vehicle: Latex
Surface Prep: Sherwin Williams Procedure #S-W8
Primer: Sherwin Williams Preprite bonding primer
Finish: Two coats ProMar 200 Latex semi-gloss enamel
14.1.3 Exterior Wood Surfaces (Paint):
Finish: Satin
Vehicle: Latex
Surface Prep: Sherwin Williams Procedure #S-W12 and S-W15.
Primer: Sherwin Williams Preprite bonding primer
Finish: Sherwin Williams A100 Satin
14.1.4 Interior Wood Surfaces (Transparent Stain):
Finish: Gloss
Vehicle: Oil
Surface Prep: Wood Classics Stain (color as selected by Architect to match existing)
Primer: Wood Classics FastDry Qil Varnish
Finish: Wood Classics FastDry Oil Varnish (Gloss) (Satin)
14.1.5 Interior Metal Surfaces:
Finish: Gloss
Vehicle: Oil
Surface Prep: Sherwin Williams Procedure #S-W14 and S-W15
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14.1.6

14.1.7

14.1.8

14.1.9

Primer: KEM KROMIK metal primer

Finish: Industrial Enamel, B54 Series

Interior CMU Block Surfaces:

Finish: Semi-gloss

Vehicle: Latex

Surface Prep: Sherwin Williams Loxon Block Surfacer
Primer: SuperPaint Interior Latex Semi-gloss.

Finish: SuperPaint Interior Latex Semi-gloss.

Interior Concrete Floors:

Finish: Gloss

Vehicle: Oil

Surface Prep: Sherwin Williams Loxon Block Surfacer
Primer: Sherwin Williams B42 W46 Block Filler
Finish: Two coats B62 Tile Clad HS Epoxy

Exterior Hollow Metal Doors and Frames:

Finish: Semi-gloss

Vehicle: Latex

Surface Prep: Sherwin Williams Procedure #S-W14 and S-W15.

Primer: KEM KROMIK metal primer
Finish: Two coats METALATEX semi-gloss

Interior Concrete Walls

Finish: Semi-gloss

Vehicle: Latex

Surface Prep: Preprite Bonding Primer B50 W50
Finish: Semi-gloss Latex top coat

END OF SECTION 09900
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SECTION 15000 - MECHANICAL AND ELECTRICAL GENERAL

PART 1 - GENERAL

1. GENERAL:

1.1

1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

1.8.

1.9.

The Contractor shall provide all labor, equipment, materials, etc. and shall perform all operations in
connection with the installation of Mechanical and Electrical work in accordance with these Contract
Documents.

The Contractor shall execute all work specified or indicated on accompanying Drawings. Contractor shall
provide all equipment necessary and usually furnished in connection with such work and systems, whether
or not mentioned specifically mentioned.

Every contractor shall be responsible for all his work fitting into place in a satisfactory and neat
workmanlike manner in every particular to the approval of the Owner.

Confer with the General Contractor and other Contractors regarding the location and size of pipes,
equipment, fixtures, conduit, ducts, openings, switches, outlets, etc., in order that there be no interferences
between the installation or progress of the work of any Contractor on the project.

The Mechanical and Electrical Drawings are diagrammatic and shall be followed as closely as actual
construction of the building and the work of other trades will allow. All changes from Drawings necessary
to make the work of each Contractor conform to the building construction and the work of other trades
shall be done at the appropriate Contractor's expense.

Model Names and Numbers: Specific manufacturer model numbers, identification numbers, model names,
etc. are used only to establish a style and level of quality. Contractor shall provide components having the
operation features and characteristics specified, regardless of the model number. Model numbers,
manufacturer identifications, etc. are constantly changing and bidders should anticipate that such numbers
could be outdated.

All equipment shall be installed complete with all necessary fittings, supports, accessories, etc., as
necessary for a complete installation, providing the desired function. All equipment shall be installed in
accordance with manufacturer's recommended procedure unless specifically stated otherwise.

Nothing in these specifications or drawings shall be construed as directing any contractor from deviating
from any legally binding code or ordinance.

Titles of the Sections and Articles in the Contract Documents are introduced merely for convenience and
are not to be construed as a correct or complete segregation or tabulation of the various units of the
materials or work. The Contractor is solely responsible for omission or duplications by the Contractor or
any Sub-Contractors due to real or alleged error, either direct or implied, in agreement of matter on the
Contract Documents.

1.10. Service Fees: Each individual Contractor and/or Sub-Contractor shall be responsible for paying all fees

associated with new, revised, etc. utility services. The cost for these fees shall be included in contractor’s
bid.

2. SUBMITTALS:

2.1.

2.2.

Sequence: The Contractor is required to submit eight copies of the following general types of information
at the indicated points in the project:
2.1.1. Prior to ordering any equipment: shop drawings/component data.
2.1.2. Immediately after testing any pipe line: "Piping System Test Report" (see section 15060).
2.1.3. At the end of the project but before the final inspection:
Maintenance manuals.
Warrantees.
"Certificate of Owner's Instruction™ (this is included at the back of this section).
"Certificate of Receipt of loose Items" (this is included at the back of this section).
Certificates: The Contractor is required to submit to the Engineer the following certificates:
2.2.1. Certificate of Owner instruction: This certificate is required prior to project closeout. This certificate
shall be signed by the Owner. The required certificate is included at the back of this section.
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2.2.2. Certificate of Receipt of Loose Items: This certificate is required to ensure that Owner has received
all required loose items. This certificate shall be signed by the Owner. The required certificate is
included at the back of this section.

2.3. Shop Drawings/Component Data: Submittals shall follow the following format:

2.3.1. Submittals shall be assembled in three-hole presshoard cover (Smead No. Br129 or equal) with Acco
fasteners and compressors.

2.3.2. Submittal booklet shall be labeled on the outside as "Mechanical Submittal” or as "Electrical
Submittal™.

2.3.3. Provide tabbed dividers for each specification section for which information is required. For
example, provide dividers with "15250", "15651", etc. tabs.

2.3.4. The first page in each divider shall be the Contractor's Submittal Certificate.

2.4. Maintenance Manuals: Furnish for approval three complete Maintenance Manuals for all materials and
equipment. Manuals shall follow the following format:

2.4.1. Each manual shall include:

Approved shop drawings.
Wiring diagrams.
Operating instructions.
Lubrication instructions.
Maintenance instructions.
Parts lists.

Test reports.

2.4.2. Manuals shall be prepared and delivered to the Engineer's office prior to the date of final inspection.

2.4.3. Each manual shall be 8 1/2" x 11" and bound in a 3 ring binder. Provide tabbed dividers labeled with
the above divisions.

2.5. Warranties: See Division 1 for information on warranties.

3. DEMOLITION AND HAZARDOUS WASTE:

3.1. Contractor shall properly handle and/or dispose of all materials classified as hazardous by appropriate
governmental authority (US EPA, US OSHA, State/Local Department of Health, etc.). This includes, but is
not limited to the following:

asbestos,

lead paint,

fluorescent lamps,
fluorescent and HID ballasts.

3.2. Submit proposed disposal plan.

4. OPENINGS AND SLEEVES IN CONSTRUCTION:

4.1. Most openings required in wall, floor, roof, ceiling, etc, construction for Mechanical and Electrical Work
will be provided by the General Contractor in accordance with information furnished by the Mechanical
and Electrical Contractors. All sleeves, inserts, forms etc., required for openings shall be furnished by the
Contractor requiring same. The Mechanical and Electrical Contractors shall be responsible for their size,
fabrication, and location. Installation will be by General Contractor. Where new work has been installed
previous to such request, the General Contractor will do the necessary cutting and patching at the expense
of the Mechanical and Electrical Contractor.

5. PROTECTING SITE:

5.1. Provide adequate barricades, construction signs, torches, red lanterns, guards, etc., as required during the
progress of the work. Observe all applicable regulations respecting safety provision, barricades, etc.

5.2. Protect utilities, trees, shrubbery, fences, poles, sidewalks, curbs and all other property and surface
structures from damage. Any items which are disturbed shall be restored by the Contractor at his own
expense.

5.3. Whenever work damages streets, lawns, sidewalks, parking areas, curbs or other finished surfaces, replace
such surfaces with material to match existing surfaces as approved by proper authorities, including
reinforcing steel where required.
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5.4. Whenever work damages existing grassed areas, contractor shall install sod to match existing.

6. MECHANICAL-ELECTRICAL COORDINATION:

6.1. Unless otherwise specified the Electrical Contractor will furnish and install all conduit, wiring,
disconnects, starters, thermal overload heaters, holding coils, remote pushbutton stations, Hand-Off-Auto
and multi-speed switches, and pilot lights for all electrically operated mechanical equipment, including
final connections leaving items ready for operation.

6.2. Where starters are an integral part of the equipment the Electrical Contractor shall furnish and install all
wiring and make all final connections to the line side of the starter or disconnect device. All wiring beyond
this point shall be by the mechanical contractor furnishing the motor.

6.3. The Mechanical Contractor shall provide all control devices such as thermostats, pressure sensors,
humidistats, etc. associated with the mechanical equipment, and shall install those items which due to their
method of operation must be connected or integrated into the equipment. Items not attached to mechanical
equipment, duct or piping shall be installed by the Electrical Contractor. All wiring for mechanical control
shall be provided and installed by the Electrical Contractor, regardless of who installed the device. Control
diagrams shall be provided by the Mechanical Contractor.

6.4. Each contractor shall consult with the Electrical Contractor before ordering or installing equipment, to
coordinate the motor, starter, holding coil, overload, interlocks, etc. and shall be equally responsible to
insure that the equipment installed is of proper size and type.

6.5. After wiring is completed by the Electrical Contractor, each Mechanical Contractor shall inspect the
appropriate wiring before motors are operated. If any discrepancies are discovered the Mechanical
Contractor shall notify the Owner in writing. The Owner shall arrange to have the changes made as
required. After any required changes are complete, the Mechanical Contractor who furnished the motor
shall assume complete responsibility for motor protection during the warranty period including initial
startup of each motor.

7. MOUNTING HEIGHTS TO COMPLY WITH HANDICAPPED REGULATIONS:
7.1. General: Install all mechanical and electrical components regulated by handicapped-regulations at heights
required by appropriate regulations.
7.1.1. Contractor shall contact Engineer and coordinate height of any component which is not listed below.
7.1.2. Contractor shall compare the following dimensions with architectural elevations and dimensions.
Any conflict shall be resolved prior to installing and plumbing fixture/component.

7.2.:
Electrical Components
Light Switch 48 Max. flr to top of box
Thermostat 48” Max. flr to top of box

8. CONCRETE WORK AND PADS:
8.1. All concreting, reinforcing, and form work necessary in connection with the construction of pads and the
concreting around ducts or raceways shall be provided by the mechanical or electrical contractor, as
appropriate.

9. OWNER INSTRUCTION:

9.1. Each contractor shall instruct the Owner's representative in the operation and maintenance of each system.
Instruction periods shall include as a minimum 2 visits of 8 hours per visit. These visits shall be at the
convenience of the Owner. Submit a letter signed by the Owner certifying satisfactory completion of
instructional activities.

10. EINAL INSPECTION:
10.1. Final inspection will be made only after the Contractor certifies in writing that the work is 100%
complete.
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10.2. A representative from each Contractor and sub-Contractor shall be present and shall be prepared to assist
the Owner/Engineer in performing the inspection. This shall include the operation of all equipment items,
the removal of inspection panels/doors(as requested), etc.

10.3. An inspection report describing incomplete/or unacceptable work will be prepared. This will be reviewed
with the Contractor at the project site.

10.4. After the incomplete or unacceptable work is 100% corrected the Contractor shall so certify in writing to

the Owner.

11. PROJECT CLOSEOQUT:
11.1. The following requirements must be fully completed before the final application for payment will be
accepted or approved.
11.1.1. Final inspection performed and all corrections made.

11.1.2. Submittal of:
Maintenance manual.
Owner instruction certification letter.
Equipment warrantees.
Written receipt for all loose items.
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CERTIFICATE OF OWNER INSTRUCTION

(name of project)

CERTIFICATION:

"The Owner's personnel have been trained in accordance with requirements of the plans and specifications."

OWNER

(signed) (date)

(title)

(Owner's Name)

CONTRACTOR

(signed) (date)

(title)

(company)

(date)
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CERTIFICATE OF RECEIPT OF LOOSE ITEMS

(name of project)

Items to be delivered to Owner:
Spare belts for all RTU's and F&C'’s.
Spare filters for RTU's and F&C’s.
Spare lamps for light fixtures.

CERTIFICATION:

"All the required loose items have been delivered to and received by the Owner."

OWNER

(signed) (date)

(title)

(Owner's Name)

CONTRACTOR

(signed) (date)

(title)

END OF SECTION 15000
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SECTION 15055 - MECHANICAL IDENTIFICATION

PART 1 - GENERAL

1. DESCRIPTION OF WORK:
1.1. Type of identification devices specified in this section include the following:
Underground-Type Plastic Line Marker.
Engraved Plastic-Laminate Signs.
Equipment/Thermostat Identification

2. QUALITY ASSURANCE:
2.1. ANSI Standards: Comply with ANSI A13.1 for lettering size, colors, and viewing angles of identification
devices.

3. SUBMITTALS:

3.1. Product Data: Submit product specifications and installation instructions for each identification material
and device required.

3.2. Samples: Submit samples of each color, lettering style and other graphic representation required for each
identification material.

3.3. Schedules: Submit valve schedule for each piping system, type written and reproduced on 8 1/2"x11" bond
paper. Tabulate valve number, piping system, system abbreviation (as shown on tag), location of valve
(room or space), and variations for identification (if any). Mark valves which are intended for emergency
shut-off and similar special uses, by special "flags", in margin of schedule. In addition to mounted copies,
furnish extra copies for Maintenance Manuals.

3.4. Maintenance Material: Furnish minimum of 5% extra stock of each mechanical identification material
required, including additional numbered tags (not less than 3) for each piping system, additional piping
system identification markers and additional plastic laminate engraving blanks of assorted sizes.

PART 2 - PRODUCTS

4. MECHANICAL IDENTIFICATION MATERIALS:

4.1. General: Provide manufacturer's standard products of categories and types required for each application as
referenced in other Division-15 sections. Where more than single type is specified for application,
selection is Installer's option, but provide single selection for each product category.

4.2. Underground-Type Plastic Line Marker:

4.2.1. General:  Manufacturer's standard permanent, bright-colored, continuous-printed plastic tape,
intended for direct-burial service; not less than 6" wide x 4 mils thick. Provide tape with printing
which most accurately indicates type of service of buried pipe.

4.3. Engraved Plastic-Laminate Signs: Provide 1/8" thick engraving stock melamine plastic laminate,
complying with FS L-P-387, in sizes and thickness indicated, engraved with engraver's standard letter style
of the sizes and wording indicated, punched for mechanical fastening except where adhesive mounting is
necessary because of substrate. Provide self-tapping stainless steel screws for fastening except where
screws cannot or should not penetrate the substrate.

5. LETTERING AND GRAPHICS
5.1. General: Coordinate names, abbreviations and other designations used in mechanical identification work,
with corresponding designations shown, specified or scheduled. Provide numbers, lettering and wording
as indicated or, if not otherwise indicated, as recommended by manufacturers or as required for proper
identification and operation/maintenance of mechanical systems and equipment.

PART 3 - EXECUTION

6. APPLICATION AND INSTALLATION:
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6.1.

6.2.

6.3.

6.4.

6.5.

General Installation Requirements: Install identification materials after all painting and/or covering is

completed. Install identification prior to installation of acoustical ceilings, etc.

Piping System Identification: Install pipe markers on each system to receive identification and include

arrows to show normal direction of flow. Install markers as follows wherever piping is exposed to view in

occupied spaces, machine rooms, accessible maintenance spaces and exterior non-concealed locations.

Near each valve and control device.

Near each branch, excluding short take-offs. Mark each pipe at branch where there could be any
question of flow pattern.

Near locations where pipes pass through floors/walls/ceilings, or enter non-accessible enclosures.

At access doors, manholes and similar access points which permit view of concealed piping.

Near major equipment items and other points of origination and termination.

Spaced intermediately at maximum spacing of 50" along each piping run, except reduce spacing to 25'
in congested areas.

On piping above removable ceilings.

Underground Piping ldentification: During back-filling/top-soiling of each exterior underground piping

systems, install continuous underground-type plastic line marker, located directly over buried line at 6" to

8" below finished grade. Where multiple small lines are buried in common trench and do not exceed

overall width of 16", install single line marker. For tile fields and similar installations, mark only edge pipe

lines of field.

Mechanical Equipment Identification: Install engraved plastic laminate sign on or near each major item of

mechanical equipment.

Equipment/Thermostat Identification:

6.5.1. Equipment: With a permanent marker hand-label each piece of mechanical equipment with the
designation (i.e. RTUL, EF1, etc.) shown on the drawings. Ensure labeling is legible, approximately 2"
high and

6.5.2. Thermostat: With a permanent marker hand-label each thermostat with the corresponding
mechanical equipment designation (RTU1, EF1, etc.).

6.5.3. Placement: Equipment labels shall be applied on the equipment housing near the electrical
connection point. Thermostat labels shall be on the bottom of the thermostat or on the inside (if
visibility is a problem). Coordinate exact location with Engineer prior to placement.

END OF SECTION 15055
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SECTION 15060 - PIPE, TUBE, AND FITTINGS

PART 1 - GENERAL

1. DESCRIPTION OF WORK:
1.1. Components specified in this section include the following:
Piping Materials.
Pipe/Tube Fittings.
Miscellaneous Piping Materials/Products.
Piping Specialties.

2. QUALITY ASSURANCE:
2.1. Welding: Qualify welding procedures, welders and operators in accordance with ANSI B31.1, paragraph
127.5, for shop and project site welding of piping work.
2.2. Brazing: Certify brazing procedures, braziers, and operators in accordance with ANSI B31.5, paragraph
527.5 for shop and job site brazing of piping work.
2.3. NSF Labels: Where plastic piping is indicated to transport potable water, provide pipe and fittings bearing
approval label by National Sanitation Foundation (NSF).

3. SUBMITTALS:
3.1. Product Data: Submit catalog cuts, specifications, installation instructions, and dimensioned drawings for
each type of pipe, tube, and fitting.
3.2. Welding Certifications: Submit reports as required for piping work.
3.3. Brazing Certifications: Submit reports as required for piping work.

4. DELIVERY, STORAGE AND HANDLING:

4.1. Except for hub-and-spigot and similar units of pipe, provide factory-applied plastic end-caps on each
length of pipe and tube. Maintain end-caps through shipping, storage and handling as required to prevent
pipe-end damage and eliminate dirt and moisture from inside of pipe and tube.

4.2. Where possible, store pipe and tube inside and protected from weather. Where necessary to store outside,
elevate above grade and enclose with durable, waterproof wrapping.

4.3. Protect flanges and fittings from moisture and dirt by inside storage and enclosure, or by packaging with
durable, waterproof wrapping.

PART 2 - PRODUCTS

5. PIPING MATERIALS:

5.1. General: Provide pipe material indicated for each service. Where type, grade or class is not indicated,
provide proper selection as determined by Installer for installation requirements and comply with
governing regulations and industry standards. Piping components shall be as follows.

5.2. Black Steel Pipe: ANSI/ASTM A 53, A 106 or A 120.

5.3. Copper Tube: ANSI/ASTM B 88; Type (wall thickness) as indicated for each service; hard-drawn temper,
except as otherwise indicated.

5.4. ACR Copper Tube: ANSI/ASTM B 280.

5.5. Polyvinyl Chloride Pipe (PVC): ANSI/ASTM D 1785.

5.6. Polyethylene Plastic Pipe (PE): ANSI/ASTM D 2104.

6. PIPE/TUBE FITTINGS:

6.1. General: Provide factory-fabricated fittings of type indicated for each service and pipe size. Provide sizes
and types matching pipe connection in each case. Where not otherwise indicated, comply with governing
regulations and industry standards for selections, and with pipe manufacturer's recommendations where
applicable. Fittings shall be as follows.

6.2. Steel Pipe:

6.2.1. Malleable Iron Threaded Fittings: ANSI B16.3; plain or galvanized as indicated.
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6.2.2. Flanges/Fittings: ANSI B16.5; Butt welding(weld-neck); Raised-face. Wrought steel butt-welding.
6.2.3. Pipe Nipples: Fabricated from same pipe as used for connected pipe; except do not use less than
Schedule 80 pipe where length remaining unthreaded is less than 1-1/2", and where pipe size is less
than 1-1/2", and do not thread nipples full length (no close-nipples).
6.3. Copper Tube:
6.3.1. Wrought-Copper Solder-Joint Fittings: ANSI B16.22.
6.3.2. Copper-Tube Unions: Provide standard products recommended by manufacturer for use in service
indicated.
6.4. Plastic Pipe:
6.4.1. PVC/CPVC Pipe Fittings: ANSI/ASTM D 2464 for Schedule 80 threaded fittings; ANSI/ASTM D
2466 for Schedule 40 socket-type; ANSI/ASTM D 2467 for Schedule 80 socket type; ANSI/ASTM D
2564 for solvent cement; ANSI/ASTM D 2665 for drain, waste, and vent.
6.4.2. PE Pipe Fittings: ASTM D 2609 for insert fittings; ANSI/ASTM D 3261 for Schedule 40 and 80.
PVC Sewer Pipe Fittings: Match PVC sewer pipe; comply with same standard (ANSI/ASTM D
2729); ANSI/ASTM 2564 for solvent cement.

7. MISCELLANEOUS PIPING MATERIALS/PRODUCTS:

7.1. Welding Materials: Except as otherwise indicated, provide welding materials as determined by Installer to
comply with installation requirements.
7.1.1. Comply with Section Il, Part C, ASME Boiler and Pressure Vessel Code for welding materials.

7.2. Soldering Materials: Except as otherwise indicated, provide soldering materials as determined by Installer
to comply with installation requirements.
7.2.1. Tim-Antimony Solder: ANSI/ASTM B 32, Grade 95TA.
7.2.2. Silver Solder: ANSI/ASTM B 32, Grade 96.5TS.

7.3. Brazing Materials: Except as otherwise indicated, provide brazing materials as determined by Installer to
comply with installation requirements.
7.3.1. Comply with Section IX, ASME Boiler and Pressure Vessel Code for brazing materials.

7.4. Gaskets for Flanged Joints: ANSI B16.21; full-faced for cast-iron flanges; raised-face for steel flanges,
unless otherwise indicated.

7.5. Piping Connectors for Dissimilar Non-Pressure Pipe: Elastomeric annular ring insert, or elastomeric
flexible coupling secured at each end with stainless steel clamps, sized for exact fit to pipe ends and subject
to approval by plumbing code.

8. PIPING SPECIALITIES:

8.1. Pipe Escutcheons: Provide pipe escutcheons as specified herein with inside diameter closely fitting pipe
outside diameter, or outside of pipe insulation where pipe is insulated. Select outside diameter of
escutcheon to completely cover pipe sleeve extension, if any. Furnish pipe escutcheons with nickel or
chrome finish for occupied areas, prime paint finish for unoccupied areas.

8.2. Dielectric Unions: Provide standard products recommended by manufacturer for use in service indicated
which effectively isolate ferrous from non-ferrous piping (electrical conductance), prevent galvanic action,
and stop corrosion.

8.3. Pipe Sleeves: Provide pipe sleeves of one of the following:

8.3.1. Sheet-Metal: Fabricate from galvanized sheet metal; round tube closed with snaplock joint, welded
spiral seams, or welded longitudinal joint. Fabricate from the following gages: 3" and smaller, 20
gage; 4" to 6", 16 gage; over 6", 14 gage.

8.3.2. Plastic-Pipe: Fabricate from Schedule 80 PVC plastic pipe; remove burrs.

8.4. Sleeve Seals: Provide sleeve seals for sleeves located in foundation walls below grade, or in exterior walls
of the following material:

8.4.1. Mechanical Sleeve Seals: Modular mechanical type, consisting of interlocking synthetic rubber
links shaped to continuously fill annular space between pipe and sleeves connected with bolts and
pressure plates which cause rubber sealing elements to expand when tightened, providing watertight
seal and electrical insulation.

PART 3 - EXECUTION
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9. PIPE INSTALLATION:

9.1. Install pipe, tube and fittings in accordance with recognized industry practices which will achieve
permanently-leakproof piping systems, capable of performing each indicated service without piping failure.
Install each run with minimum joints and couplings, but with adequate and accessible unions for
disassembly and maintenance/replacement of valves and equipment. Reduce sizes (where indicated) by
use of reducing fittings. Align piping accurately at connections, within 1/16" misalignment tolerance.

9.2. Locate piping runs, except as otherwise indicated, vertically and horizontally (pitched to drain) and avoid
diagonal runs wherever possible. Orient horizontal runs parallel with walls and column lines. Locate runs
as shown or described be diagrams, details and notations or, if not otherwise indicated, run piping in
shortest route which does not obstruct useable space or block access for servicing building and its
equipment.

9.3. Hold piping close to walls, overhead construction, columns and other structural and permanent-enclosure
elements of building; limit clearance to 1/2" where furring is shown for enclosure or concealment of
piping, but allow for insulation thickness, if any.

9.4. Where possible, locate insulated piping in finished and occupied spaces, conceal piping from view, by
locating in column enclosures, in hollow wall construction or above suspended ceilings; do not encase
horizontal runs in solid partitions, except as indicated.

9.5. Electrical Equipment Spaces: Do not run piping through transformer vaults and other electrical or
electronic equipment spaces and enclosures unless unavoidable. Install drip pan under piping that must be
run through electrical spaces.

10. PIPING SYSTEM JOINTS:
10.1. Provide joints of type indicated in each piping system.
10.2. Threaded Pipe:

10.2.1. Thread pipe in accordance with ANSI B2.1; cut threads full and clean using sharp dies. Ream
threaded ends to remove butts and restore full inside diameter. Apply pipe joint compound, or pipe
joint tape (Teflon) where recommended by pipe/fitting manufacturer, on male threads at each joint and
tighten joint to leave not more than 3 threads exposed.

10.3. Brazed Pipe:
10.3.1. Braze copper tube-and-fitting joints where indicated, in accordance with ANSI B31.
10.4. Soldered Pipe:

10.4.1. Solder copper tube-and-fitting joints where indicated, in accordance with recognized industry
practice. Cut tube ends squarely, ream to full inside diameter, and clean outside of areas of both tubes
and fittings. Insert tube full depth into fitting, and solder in manner which will draw solder full depth
and circumference of joint. Wipe excess solder from joint before it hardens.

10.5. Welded Pipe:

10.5.1. Weld pipe joints in accordance with recognized industry practice.

10.5.2. Weld pipe joints only when ambient temperature is above 0 degrees F (-18 C) where possible.

10.5.3. Bevel pipe ends at a 37.5 deg. angle where possible, smooth rough cuts, and clean to remove slag,
metal particles and dirt.

10.5.4. Install welding rings for butt welded joints.

10.5.5. Use pipe clamps or tack-weld joints with 1" long welds; 4 welds for pipe sizes to 10", 8 welds for
pipe sizes 12" to 20".

10.5.6. Build up welds with stringer-bead pass, followed by hot pass, followed by cover or filler pass.
Eliminate valleys at center and edges of each weld. Weld by procedures which will ensure elimination
of unsound or unfused metal, cracks, oxidation, blow-holes and non-metallic inclusions.

10.5.7. Do not weld-out piping system imperfections by tack-welding procedures; refabricate to comply
with requirements.

10.5.8. At Installer's option, install forged branch-connection fittings wherever branch pipe of size smaller
than main pipe is indicated; or install regular "T" fitting.

10.6. Flanged Joints:

10.6.1. Match flanges within piping system, and at connections with valves and equipment. Clean flange

faces and install gaskets. Tighten bolts to provide uniform compression of gaskets.
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10.7. Plastic Pipe/Tube Joints:
10.7.1. Comply with manufacturer's instructions and recommendations, and with applicable industry
standards:
Heat Joints: ANSI/ASTM D 2657.
Solvent-Cemented Joints: ANSI/ASTM D 2235, and ANSI/ASTM F 402.

11. INSTALLATION OF PIPING SPECIALTIES:

11.1. Pipe Escutcheons: Install pipe escutcheons on each pipe penetration through floors, walls, partitions, and
ceilings where penetration is exposed to view; and on exterior of building. Secure escutcheon to pipe or
insulation so escutcheon covers penetration hole, and is flush with adjoining surface.

11.2. Dielectric Unions: Install at each piping joint between ferrous and non-ferrous piping. Comply with
manufacturer's installation instructions.

11.3. Sleeves: Install pipe sleeves of types indicated where piping passes through walls, floors, ceilings, and
roofs. Do not install sleeves through structural members of work, except as detailed on drawings, or as
reviewed by Architect/Engineer.

11.3.1. Install sleeves accurately centered on pipe runs. Size sleeves so that piping and insulation (if any)
will have free movement in sleeve, including allowance for thermal expansion; but not less than 2 pipe
sizes larger than piping run. Where insulation includes vapor-barrier jacket, provide sleeve with
sufficient clearance for installation.

11.3.2. Install length of sleeve equal to thickness of construction penetrated, and finish flush to surface;
except floor sleeves. Extend floor sleeves 1/4" above level floor finish, and 3/4" above floor finish
sloped to drain.

11.3.3. Provide temporary support of sleeves during placement of concrete and other work around sleeves,
and provide temporary closure to prevent concrete and other materials from entering sleeves.

11.3.4. Install sheet-metal sleeves at interior partitions and ceilings other than suspended ceilings.

11.3.5. Install plastic-pipe sleeves except as otherwise indicated.

11.4. Sleeve Seals: Install in accordance with the following:

11.4.1. Mechanical Sleeve Seals: Loosely assemble rubber links around pipe with bolts and pressure plates
located under each bolt head and nut. Push into sleeve and center. Tighten bolts until links have
expanded to form watertight seal.

12. CLEANING, FLUSHING, INSPECTING:
12.1. General: Flush out piping systems with clean water before proceeding with required test. Inspect each
run of each system for completion of joints, supports and accessory items.

13. PIPING TESTS:
13.1. All Piping Tests:
13.1.1. Provide temporary equipment for testing, including pump and gages.
13.1.2. Test piping system before insulation is installed wherever feasible, and remove control devices
before testing. Test all below-grade piping before backfill, NO EXCEPTIONS.
13.1.3. Test each natural section of each piping system independently but do not use piping system valves
to isolate sections where test pressure exceeds valve pressure rating.
13.1.4. Observe each test section for leakage at end of test period. Test fails if leakage is observed or if
pressure drop exceed 5% of test pressure, unless notes otherwise below.
13.1.5. Inform Engineer 48 hours prior to every test.
13.1.6. Submit report on test results to Engineer at end of each test. DO NOT wait till the end of the project
to submit this information. Use the form at the end of this section.
13.1.6.1. If pipe reports are NOT submitted within the time frame stated above, then the Engineer
reserves the privilege to have all work cease until the test is reconducted in his presence.
13.2. Natural Gas Piping Tests:
13.2.1. Required test period is 2 hours.
13.2.2. Natural Gas Piping System: No pressure drop is acceptable unless it is the result of temperature
differences between the time the test was begun and the time the test ended.
13.2.3. Test gas piping at 75 PSI.
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13.3. Refrigerant Piping Leak Test:

13.3.1. Prior to initial operation, clean and test refrigerant piping in accordance with ANSI B31.5,
"Refrigeration Piping". Perform initial test with dry nitrogen, using soap solution to test all joints.
Perform final test with 27" vacuum, and then 200 PSI using halide torch. System must be entirely
leak-free.

13.4. Repairs: Repair or replace piping by disassembly and reinstallation, using new materials to the extent
required to eliminate leaks, and retest as specified to demonstrate compliance. Do not use chemicals, stop-
leak compounds, mastics, or other temporary repair methods.

15060-5



Grimes & Associates COURTHOUSE RENOVATIONS Hansford County
Consulting Engineers, LP Spearman, Texas

PIPING SYSTEM TEST REPORT

Date:

System being tested:

TEST DURATION:

Start Time:

Stop Time:

Duration:

START/STOP PRESSURE:

Start Pressure:

End pressure:

PERSONNEL PRESENT:

CERTIFICATION:

"l
(printed name)

a representative of
(company name)

certify that | personally conducted/supervised the above test.

Furthermore, | certify that I am qualified to perform this test and that the test results are as indicted. | do understand
that these tests are important to the safety and use of this building."”

(signed) (date)

END OF SECTION 15060
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SECTION 15090 - SUPPORTS, ANCHORS, AND SEALS

PART 1 - GENERAL

1. DESCRIPTION OF WORK:
1.1. Types of supports, anchors, and seals specified in this section include the following:
Non-Insulated Piping Supports.
Intermediate Components.
Building Attachments.
Specialty Supports.

2. QUALITY ASSURANCE

2.1. Code Compliance: Comply with applicable plumbing codes pertaining to product materials and installation
of supports, anchors, and seals.

2.2. MSS Standard Compliance:
2.2.1. Provide pipe hangers and supports of which materials, design, and manufacture comply with

ANSI/MSS SP-58.

2.2.2. Select and apply pipe hangers and supports, complying with MSS SP-69.
2.2.3. Fabricate and install pipe hangers and supports, complying with MSS SP-89.

3. SUBMITTALS:
3.1. Product Data: Submit catalog cuts, specifications, installation instructions, and dimensioned drawings for
each type of support, anchor, and seal.

PART 2 - PRODUCTS

4. GENERAL REQUIREMENTS:

4.1. Except as otherwise indicated, provide factory-fabricated piping hangers and supports complying with
ANSI/MSS SP 58, of one of the MSS types listed. Use only one type by one manufacturer for each piping
service. Select size of hangers and supports to exactly fit pipe size for bare piping, and to exactly fit around
piping insulation with saddle or shield for insulated piping. Provide copper-plated hangers and supports for
copper-piping systems.

4.2. Non-Insulated Piping Supports:

4.2.1. Non-Copper Piping: Auto-Grip Swivel Ring Hanger, Fee and Mason fig. 400.
4.2.2. Two-Bolt Riser Clamp: MSS Type 8, Fee and Mason fig. 241.

4.3. Intermediate Components: Threaded Rod, Fee and Mason figs. 267, 267AL or 263 as appropriate.

4.4. Building Attachments: Where possible, support pipe by attaching threaded rod to the top or bottom chord
of open span steel joists. Connect with nut and washer. Where other means of attachment is required,
coordinate with Engineer prior to installation.

4.4.1. Rod Attachment Concrete Plate: Equal to B-Line Figure B 3085.

4.5. Specialty Supports:

4.5.1. Trapeze Hangers: For multiple-parallel pipe lines use manufactured trapeze-type hanger equal to
"Uni-strut". Provide pipe clamp for each pipe, sized to fit around pipe AND insulation.

4.5.2. Protection Shields: MSS Type 40; of length recommended by manufacturer to prevent crushing of
insulation.

4.5.3. Roof-Supports for Individual Pipes: Provide prefabricated pipe support with bases made of recycled
rubber tires (with inserts for threaded rods), roller pipe support; Portable Pipe Hanger, Inc. type PP10-
R, or approved equal.

4.5.4. Roof-Supports for Multiple Pipes: Provide prefabricated pipe support with bases made of recycled
rubber tires (with inserts for threaded rods), channel and hanger pipe support; Portable Pipe Hanger,
Inc. type PP10-C/H, or approved equal.

PART 3 - EXECUTION
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5. INSTALLATION OF PIPE SUPPORTS:

5.1.

5.2.

5.3.
5.4.

5.5.

5.6.

5.7.

5.8.

Building Attachments: Install building attachments at required locations for proper piping support. Space
attachments within maximum piping span length indicated in MSS SP-69. Install additional building
attachments where support is required for additional concentrated loads, including valves, flanges, guides,
strainers, expansion joints, and at changes in direction of piping.

5.1.1. On projects requiring installation of building attachments into existing structural concrete utilize
indicated concrete plate at each building attachment. Utilize Hilti "Kwik-Bolt", or equal, for
connecting concrete plate to structure.

Trapeze Hangers: Provide pipe clamps and resilient bushings for all trapeze-supported piping. Where

piping of various sizes is to be supported together by trapeze hangers, space hangers for smallest pipe size

or install intermediate supports for smaller diameter pipe size.

Do not use wire or perforated metal to support piping, and do not support piping from other piping.

Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers and other

accessories. Except as otherwise indicated for exposed continuous pipe runs, install hangers and supports

of same type and style as installed for adjacent similar piping.

Provisions for Movement: Install hangers and supports to allow controlled movement of piping systems

and to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints,

expansion loops; expansion bends and similar units.

Load Distribution: Install hangers and supports so that piping live and dead loading and stresses from

movement will not be transmitted to connected equipment.

Pipe Slopes: Install hangers and supports to provide indicated pipe slopes, and so that maximum pipe

deflections allowed by ANSI B31 are not exceeded.

Roof-Mounted Piping:

5.8.1. Install piping on pipe supports as specified.

5.8.2. Provide additional 12"x12" pad of roofing material and adhere onto roof below every pipe support.

END OF SECTION 15090
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SECTION 15210 - VIBRATION ISOLATION

PART 1 - GENERAL

1. DESCRIPTION OF WORK:
1.1. Type of vibration isolation products specified in this section include the following:
Neoprene pads/strips.
Flexible duct connectors.
Flexible gas connectors.

2. SUBMITTALS:
2.1. Product Data: Submit manufacturer’s specifications, detail drawings, performance characteristics, and
installation instructions for each product required.

PART 2 - PRODUCTS

3. ISOLATION MATERIALS AND SUPPORT UNITS:

3.1. Neoprene Pads/Strips/Grommets: Oil-resistant neoprene of manufacturer’s standard hardness and pattern,
designed for neoprene-in-shear or neoprene-in-compression type vibration isolation. Provide thickness
required.

3.2. Flexible Duct Connectors: Laminated flexible sheet of cotton duct with sheet elastomer (butyl, neoprene or
vinyl), reinforced with steel wire mesh where required for strength to withstand applied pressures. Provide
with accordion bellows to perform as flexible isolation unit. Provide manufacturer’s standard length for
each size unless otherwise indicated. Equip each unit with galvanized steel retaining rings for airtight
connection with ductwork.

3.3. Flexible Gas Connector: Provide stainless steel flexible gas connector fabricated from 304 stainless steel
tubing and rated for indoor and outdoor use. Provide Dormont or approved equal.

PART 3 - EXECUTION

4. APPLICATION:
4.1. Neoprene Strip: Install along the perimeter of curbing of all RTU’s. EF’s and other curb-mounted
equipment.
4.2. Neoprene Grommets: Provide at connection between supporting rods and equipment framework on exhaust
fans, etc.
4.3. Flexible Duct Connections: Provide at all connections to AHU’s, furnaces, etc.
4.4. Flexible Gas Connections: Install in piping system as last connection to gas-fired equipment.

END OF SECTION 15210
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SECTION 15250 - MECHANICAL INSULATION

PART 1 - GENERAL

1. DESCRIPTION OF WORK:
1.1. Types of mechanical insulation specified in this section include the following:
1.1.1. Piping System Insulation:
Refrigerant Piping System.
1.1.2. Ductwork System Insulation:
Dual Temperature Ductwork.

2. QUALITY ASSURANCE:
2.1. Flame/Smoke Ratings: Provide composite mechanical insulation (insulation, jackets, coverings, sealers,
mastics and adhesives) with flame-spread rating of 25 or less, and smoke-developed rating of 50 or less, as
tested by ANSI/ASTM E 84 (NFPA 255) method.

3. SUBMITTALS:
3.1. Product Data: Submit manufacturer's specifications and installation instructions for each type of
mechanical insulation.
3.2. Maintenance Data: Submit maintenance data and replacement material lists for each type of mechanical
insulation. Include this data in maintenance manual.

PART 2 - PRODUCTS

4. EXPANDED CLOSED-CELL PIPE INSULATION:

4.1. Pipe Insulation: Comply with FS HH-1-5738, Class T-Tublar. Provide Armaflex brand or approved equal.

4.2. Expanded Closed-Cell Insulation Adhesive: Mil-A-24179A and Amend-2, as Type Il, Class 1. Provide
Armstrong 520 or approved equal.

4.3. Expanded Closed Cell Insulation Tape: Provide "Armaflex Insulation Tape" or approved equal. Tape shall
be of same material as insulation and be 1/8" thick; 2" wide.

4.4. Expanded Closed Cell Insulation Exterior Protective Finish: Provide "Armaflex Finish" or approved
equal. Finish shall be white vinyl lacquer-type coating. Provide either brush-on or spray-on.

5. DUCT LINER INSULATION MATERIALS:

5.1. Comply with FS HH-I-545B. Provide Certainteed "ToughGard Rigid and R-EP" or approved equal.
Provide 1” thick insulation unless specified otherwise. Provide with a minimum of R5 insulation value.
Comply with requirements of NFPA 90A and 90B. Comply with Thermal Insulation Manufacturers
Association (TIMA) AHC-101.

5.2. Duct Liner Adhesive: Comply with Adhesive and Sealant Council, Inc. (ASC) ASC-A-7001.

5.3. Duct Liner Fasteners: Comply with SMACNA MF-1.

PART 3 - EXECUTION

6. APPLICATIONS OF CLOSED-CELL PIPING INSULATION:
6.1. Insulation Omitted: Omit insulation on cold piping within unit cabinets provided piping is located over
drain pan; and on unions, flanges, and strainers.
6.2. Cold Piping: Insulate the following cold piping systems with: 1/2" thick expanded closed-cell insulation
(for pipe sizes up to and including 2") or 3/4" thick closed cell (for pipe sizes over 2"):
Refrigerant suction lines between evaporators and compressors.
Condensate drainage pipes.

7. INSTALLATION OF PIPING INSULATION, GENERAL REQUIREMENTS:
7.1. General: Install insulation products in accordance with manufacturer's written instructions, and in
accordance with recognized industry practices to ensure that insulation serves its intended purpose.
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7.2. Install insulation on pipe systems subsequent to testing and acceptance of tests.

7.3. Install insulation materials with smooth and even surfaces.

7.4. Insulate each continuous run of piping with full-length units of insulation, with single cut piece to
complete run. Do not use cut pieces or scraps abutting each other.

7.5. Clean and dry pipe surfaces prior to insulation. Butt insulation joints firmly together to ensure complete
and tight fit over surfaces to cover.

7.6. Maintain integrity of vapor-barrier jackets on pipe insulation, and protect to prevent puncture or other
damage.

7.7. Cover valves, fittings and similar items in each piping system with equivalent thickness and composition
of insulation as applied to adjoining pipe run. Install factory molded, precut or job fabricated units (at
Installer's option) except where specific form or type is indicated.

7.8. Extend piping insulation without interruption through walls, floors and similar piping penetrations, except
where otherwise indicated.

7.9. Install protective metal shields and insulated inserts wherever needed to prevent compression of
insulation.

7.10. Pipe Hanger Insulation Inserts: Butt pipe insulation against pipe hanger insulation inserts. For hot
pipes, apply 3-inch wide vapor barrier tape or band over the butt joints. For cold piping apply wet coat of
vapor barrier lap cement on butt joints and seal joints with 3-inch wide vapor barrier tape or band.

7.11. Taper the exposed ends of all runs of insulation and cover with vapor barrier.

8. SPECIAL REQUIREMENTS FOR EXPANDED CLOSED CELL INSULATION:

8.1. Piping:

8.1.1. Install unslit insulation over piping wherever possible. Where insulation must be installed after
piping installation is complete cut tubular insulation lengthwise in a straight, smooth cut. Snap
insulation over piping and apply Armstrong 520 adhesive continuously down the length of the seam.

8.1.2. Apply Armstrong 520 adhesive to all butt joints and seams.

8.2. Fittings:

8.2.1. Provide fitting insulation fabricated from miter-cut tubular insulation. After placement of the miter-
cut insulation, wrap each fitting thoroughly with Armaflex Insulation Tape or approved equal. Apply
Armstrong 520 adhesive to all joints of fitting insulation.

8.2.2. Provide molded plastic fitting cover which shall overlap pipe insulation. Apply Armstrong 520
adhesive to all joints.

8.3. Exterior Insulation: After installation of insulation, fitting covers, application of adhesive, and taping of
fitting covers; apply Armstrong "Armaflex Finish™ on all exterior insulation and paint to match building.

Comply with manufacturer's recommendations.

9. APPLICATIONS OF DUCTWORK INSULATION:

10.

9.1. Dual Temperature Ductwork: Insulate all the following ducts systems:
Supply air,
Return air,
9.1.1. Insulate each interior ductwork system specified above with 1%” duct liner unless specified
otherwise.

INSTALLATION OF DUCTWORK INSULATION, GENERAL REQUIREMENTS:

10.1. General: |Install insulation products in accordance with manufacturer's written instructions, and in
accordance with recognized industry practices to ensure that insulation serves its intended purpose.

10.2. Install insulation materials with smooth and even surfaces.

10.3. Clean and dry ductwork prior to insulating. Butt insulation joints firmly together to ensure complete and
tight fit over surfaces to be covered.

10.4. Maintain integrity of vapor-barrier on ductwork insulation, and protect it to prevent puncture and other
damage.

10.5. Extend ductwork insulation without interruption through walls, floors and similar ductwork penetrations,
except where otherwise indicated.
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11.

12.

10.6. Lined Ductwork: Except as otherwise indicated, omit insulation on ductwork where internal insulation
or sound absorbing linings have been installed.

INSTALLATION OF DUCT LINER INSULATION:

11.1. Install liner in accordance with manufacturer's recommendations and with SMACNA Duct Liner
Application Standard (1975) based on the design air velocity ranges in regards to adhesives, mechanical
fastenings and spacings.

11.2. Attach liner to sheet metal using adhesive covering 100% of the metal.

11.3. Provide mechanical fasteners spaced as follows:

11.3.1. Ends of duct: 3" from end of duct and lateral spacing of no more than 6" O.C.
11.3.2. Mid-section of duct: 16" spacing, both longitudinal (in direction of air flow) and transverse (across
the duct).

11.4. Coat upstream edge of liner with adhesive. Provide metal nosing for air velocities above 4000 FPM.

PROTECTION AND REPLACEMENT:

12.1. Replace damaged insulation which cannot be repaired satisfactorily, including units with vapor barrier
damage and moisture saturated units.

12.2. Protection: Insulation Installer shall advise Contractor of required protection for insulation work during
remainder of construction period, to avoid damage and deterioration.

END OF SECTION 15250
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SECTION 15350 - NATURAL GAS PIPING SYSTEMS

PART 1 - GENERAL

1. GENERAL REQUIREMENTS:
1.1. See Section 15060 - PIPE TUBE AND FITTINGS for general piping requirements.

2. QUALITY ASSURANCE:
2.1. ANSI Code Compliance: Comply with applicable provisions of ANSI B31.2 "Fuel Gas Piping".
2.2. National Fuel Gas Code Compliance: Comply with applicable provisions of NFPA 54 (ANSI Z223.1)
"National Fuel Gas Code", and ANSI Z223.1a "Supplement to National Fuel Gas Code".

PART 2 - PRODUCTS

3. NATURAL GASPIPING MATERIALS AND PRODUCTS:
3.1. Underground Service Piping:
3.1.1. All Sizes: Continuous roll (no-joint) polyethylene plastic tubing (PE).
3.2. Building Distribution Piping:
3.2.1. Pipe Size 2" and Smaller: Schedule 40, black steel pipe with malleable iron threaded.

4. SPECIAL VALVES:
4.1. Gas Cocks 2" and Smaller: 150 PSI non-shock WOG, bronze straightway cock, flat or square head,
threaded ends.

PART 3 - EXECUTION

5. INSTALLATION OF NATURAL GAS PIPING:

5.1. General: Install natural gas distribution piping in accordance with Division-15 Basic Materials and
Methods section "Pipe, Tube, and Fittings"; and in accordance with applicable codes and local Utility
Company requirements.

5.2. Use sealants on metal gas piping threads which are chemically resistant to natural gas. Use sealants
sparingly, and apply to only male threads of metal joints.

5.3. Remove cutting and threading burrs before assembling piping.

5.4. Do not install defective piping or fittings. Do not use pipe with threads which are chipped, stripped or
damaged.

5.5. Plug each gas outlet, including valves, with threaded plug or cap immediately after installation and retain
until continuing piping, or equipment connections are completed.

5.6. Ground gas piping electrically and continuously within project, and bond tightly to grounding connection.

5.7. Install drip-legs in gas piping where indicated, and where required by code or regulation.

5.8. Install "Tee" fitting with bottom outlet plugged or capped, at bottom of pipe risers.

5.9. Use dielectric unions where dissimilar metals are joined together.

5.10. Install piping with 1" drop in 60" pipe run (0.14%) in direction of flow.

5.11. PE Piping: Provide continuous-roll piping unless specifically approved otherwise (no pipe joints will be
allowed unless prior-approved y Engineer).

6. INSTALLATION OF VALVES:
6.1. Gas Cocks: Provide at connection to gas train for each gas-fired equipment item; and on risers and
branches where indicated.
6.2. Locate gas cocks where easily accessible, and where they will be protected from possible injury.

7. EQUIPMENT CONNECTIONS:
7.1. General: Connect gas piping to each gas-fired equipment item with drip leg and shutoff gas cock.
Comply with equipment manufacturer's instructions.
END OF SECTION 15350
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SECTION 15651 - REFRIGERATION PIPING SYSTEMS

PART 1 - GENERAL

1. GENERAL PIPING REQUIREMENTS:
1.1. See Section 15060 for general piping requirements.

PART 2 - PRODUCTS

2. REFRIGERATION PIPING MATERIALS AND PRODUCTS:

2.1. Tube Size 7/8: through 4 1/8": Copper tube.
Wall Thickness: Type ACR, hard drawn temper.
Fittings: Wrought-copper, brazed-joints.
Joints: Brazed, American Welding Society(AWS)
classification BCUP-4 for brazing filler metal.

2.2. Tube Size 3/4" and Smaller: Copper Tube
Wall Thickness: Type ACR, hard drawn temper.
Fittings: Cast copper-alloy for flared copper tubes.
Joints: Flared.

3. SPECIAL REFRIGERATION VALVES:

3.1. General: Special valves required for refrigeration piping systems include the following types:

3.2. 2-Way Solenoid Valves: Forged brass, designed to conform to ARI 760, normally closed, Teflon valve
seat, NEMA 1 solenoid enclosure, 24 volt, 60 Hz., UL-listed, 1/2" conduit adapter, 250 deg. F (121 C)
temperature rating, 400 PSI working pressure.

3.2.1. Manual Operator: Provide manual operator to open valve.

4. REFRIGERATION ACCESSORIES:
4.1. Moisture-Liquid Indicators: Forged brass, single port, removable cap, polished optical glass, solder
connections, UL listed, 200 deg. F (93 deg C) temperature rating, 500 PSI working pressure.
4.2. Refrigerant Filter-Driers: Steel shell, ceramic-fired desiccant core, solder connections, UL listed, 500 PSI
working pressure.

PART 3 - EXECUTION

5. INSTALLATION OF REFRIGERATION PIPING:
5.1. Pitch refrigerant piping in direction of oil return to compressor.
5.2. Provide oil traps and double risers where indicated, and where required to provide oil return.

6. INSTALLATION OF SPECIAL REFRIGERATION VALVES:
6.1. Remove accessible internal parts before soldering or brazing, replace after joints are completed.
6.2. Solenoid Valves: Install in refrigerant piping as indicated with stem pointing upwards.

7. INSTALLATION OF REFRIGERATION ACCESSORIES:
7.1. Install as indicated on refrigerant liquid lines, in accessible location.

8. EQUIPMENT CONNECTIONS:
8.1. General: Connect refrigerant piping to mechanical equipment in manner shown, and comply with
equipment manufacturer's instructions where not otherwise indicated.

END OF SECTION 15651
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SECTION 15770 - SPLIT SYSTEMS

PART 1 - GENERAL.:

1. DESCRIPTION OF WORK:
1.1. Types of equipment required for this project include the following:
Furnace and Coil.
Pad-Mounted Condensing Unit.

2. QUALITY ASSURANCE:
2.1. UL Compliance: Provide devices electrical components which have been listed and labeled by
Underwriters Laboratories.
2.2. ANSI Compliance: Comply with applicable provisions of ANSI B31.2 "Fuel Gas Piping".
2.3. NFPA Compliance: Comply with requirements of NFPA 54, "National Fuel Gas Code".

3. SUBMITTALS:
3.1. Product Data: Submit manufacturer's specifications, including rated capacities, weights, and installation
instructions.
3.2. Wiring Diagrams:  Submit product wiring diagrams clearly indicating all required field electrical
connections, to include connections between different pieces of equipment.
3.3. Maintenance Data: Submit maintenance data for each piece of equipment.

PART 2 - PRODUCTS

4. HORIZONTAL-FLOW FURNACE AND COIL:

4.1. General: Provide factory-fabricated, self-contained high efficiency condensing-type furnace and coil
assembly of types, sizes, capacities, and ratings indicated; consisting of those components and accessories
required for a complete installation; constructed with manufacturer's standard materials and components,
and manufacturer designed for the application indicated. Provide units with the following components and
performance features:

4.2. Cooling capacity: Provide direct-expansion type cooling through the use of attached/integral cooling coil.
Coil shall be supplied complete with controls, insulated drip pan, drain connections, refrigerant piping
connections, and unit casing (if required). Coil shall be a standard manufacturer's product designed for use
with the furnace and condensing unit submitted and designed for the refrigerant proposed.

4.3. Heating Capacity: Provide natural gas heating system consisting of induced air fan and isolated
combustion chamber condensing-type heat exchanger. Provide with primary and secondary heat
exchangers. Provide Carrier 58MCB-series or approved equal.

4.4. Controls: Controls shall include gas valve which regulates gas flow, filters pilot gas, provides manual
main burner and pilot shutoff; pre-wired indoor fan relay with transformer on heating/cooling furnaces; a
low voltage heating/cooling thermostat. Such gas control accessories shall be provided such that a fully
automatic system that is listed in the AGA Directory of Certified Appliance and Accessories shall result.

4.5. Air Filters: Provide built-in filter rack complete with reusable filter.

4.6. Concentric vent: Provide with factory-supplied concentric direct vent with factory-supplied cap.

4.7. Smoke Detector: Provide manufacturer's standard construction photoelectric duct-type smoke detector.
Provide Simplex 2098-9537 housing, 2098-9646 detector assembly, and 2098-9771 sampling tubes, or
approved equal. Provide detector with auxiliary contacts. Smoke detector shall report to fire alarm panel (if
one is available). Provide Simplex 2098-9787 (or approved equal) remote test switch. Provide engraved
label for switch which reads "RTUL", RTU2", etc. Provide all relays as necessary to result in a finished
system.

4.7.1. Provide smoke detector for all F&C's with SA greater than or equal to 2000 CFM.

5. AIR COOLED CONDENSING UNIT:
5.1. General: Provide a factory-assembled and tested air-cooled condensing unit as indicated, consisting of a
compressor, condenser coil, fan, motor, refrigerant reservoir, and operating controls. Provide capacity and
electrical characteristics as scheduled.
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5.2

5.3.

5.4.

5.5.

5.6.

Casing: Provide 18 gage galvanized steel casing finished with baked enamel. Provide removable panel for

access to control, and weep holes for water drainage. Provide base with mounting holes. Provide brass

service valves, fittings and gauge ports on exterior of casing.

Compressor:  Provide welded hermetic with built-in overloads and vibration isolation. Provide for

compressor motor, thermal and current sensitive overload device, and 2-pole contactor.

Condenser: Construct coil of copper tubes and aluminum fins, provided with liquid accumulator and liquid

sub-cooler. Provide aluminum propeller fan, direct driven, with permanently lubricated fan motor with

thermal overload protection.

System Efficiency: Provide condensing unit and associated components so that the entire system has a

SEER-rating of 11.0, minimum.

Factory-Supplied Accessories:

5.6.1. Capacitor/relay type compressor start assist.

5.6.2. Crankcase heater with temperature actuated switch.

5.6.3. Timer to prevent compressor rapid cycling.

5.6.4. Filter Dryer.

5.6.5. High pressure cutout switch.

5.6.6. Low pressure cutout switch.

5.6.7. Liquid solenoid valve.

5.6.8. Thermostatic expansion valve.

5.6.9. Temperature-sensitive condenser fan motor controller.

5.6.10. Time delay relay to continue operation of blower motor for a brief period after the compressor
cycles off.

PART 3 - EXECUTION

6. INSTALLATION OF FURNACE & COILS:

6.1.

6.2.

6.3.

6.4.
6.5.

6.6.
6.7.

The furnace installation shall conform to the requirements contained in NFPA 90A or 90B as applicable.
Combustion air supply and ventilation shall be in accordance with 1979 UMC.

Foundations, settings, or suspensions for mounting equipment and accessories including supports,
vibration isolator stands, guides, and brackets shall be provided. Suspension for equipment shall conform
to the recommendations of the manufacturer.

Equipment shall be located as indicated and in such a manner that working space is available for necessary
servicing, such as replacing or adjusting drives, motors, air filters, and automatic controls. Electrical
isolation shall be provided between dissimilar metals for the purpose of minimizing galvanic corrosion.
The interior of cabinets or casings shall be cleaned before completion of installation.

Provide condensate drainage line from furnace and coil to indicated discharge point.

Condensate overflow control switch and alarm: Provide condensate overflow shutoff switch and overflow
alarm similar to Rectoseal Safe-T-Switch and Safe-T-Gard. Install on condensate drain pipe in-lieu of
installing secondary condensate drain pan. Route thermostat control wiring through switch. Switch shall
shut off system if clog is detected in condensate drain.

Provide flue drain piping and connect to condensate drain piping.

Install smoke detector in SA ductwork in accordance with manufacturer's recommendations. Install manual
test switch at location designated by Engineer. Detector shall shutdown RTU and shall report to fire alarm
system (where appropriate) any time it detects smoke in the ductwork. Install required relays at location
designated by Engineer.

7. INSTALLATION OF AIR-COOLED CONDENSING UNIT:

7.1.

7.2.

7.3.

Install condensing units in accordance with manufacturer's installation instructions. Install units plumb and
level, firmly anchored in locations indicated, and maintain manufacturer's recommended clearances.

Install ground-mounted units on 4" thick reinforced concrete pad, 4" larger on each side than the
condensing unit. Anchor unit to pad using inserts or anchor bolts.

Connect refrigerant piping to condensing unit in manner so as not to interfere with access to unit.

8. STARTUP:
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8.1. Prior to startup, all equipment shall be cleaned, belts adjusted and air filter installed. Safety and operating
controls shall be adjusted as necessary to place them in proper operation and sequence.

8.2. Startup equipment in accordance with manufacturer's startup instructions. Test controls and demonstrate
compliance with requirements. Burner safety controls shall be checked by simulating flame failure in
accordance with the manufacturer's instructions. Satisfactory operation of all heat-regulation controls and
safety controls shall be demonstrated.

8.3. All deficiencies discovered in the course of performance testing shall be corrected on site, if possible, or
the defective device/component/equipment shall be replaced and a new item installed. Testing shall
resume with equipment repair or replacement.

END OF SECTION 15770
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SECTION 15771 - GAS-FIRED ROOFTOP UNITS

PART 1 - GENERAL

1. DESCRIPTION OF WORK:
1.1. Types of equipment required for this project include the following:
Rooftop Heating/Cooling Units.

2. QUALITY ASSURANCE:
2.1. UL Compliance: Provide devices electrical components which have been listed and labeled by
Underwriters Laboratories.
2.2. ANSI Compliance: Comply with applicable provisions of ANSI B31.2 "Fuel Gas Piping".
2.3. NFPA Compliance: Comply with requirements of NFPA 54, "National Fuel Gas Code".

3. SUBMITTALS:
3.1. Product Data: Submit manufacturer's specifications, including rated capacities, weights, and installation
instructions.
3.2. Wiring Diagrams:  Submit product wiring diagrams clearly indicating all required field electrical
connections, to include connections between different pieces of equipment.
3.3. Maintenance Data: Submit maintenance data for each piece of equipment.

PART 2 - PRODUCTS

4. GAS-FIRED ROOFTOP HEATING-COOLING UNIT:

4.1. General: Provide factory-assembled and tested rooftop units as indicated, designed for roof or slab
mounting, consisting of fans, compressors, coils, heat exchangers temperature controls, filters, and
dampers. Provide capacities and electrical characteristics as scheduled.

4.2. Interior Fan: Provide forward-curved centrifugal, belt-driven fans with adjustable sheaves and permanently
lubricated motor bearings.

4.3. Exterior Fan: Provide propeller fan with direct drive motor.

4.4. Compressor: Provide fully hermetic welded-housing refrigerant compressor. Compressor shall be installed
and designed for use in the unit proposed. Provide with factory-supplied five year warranty.

4.5. Coils: Provide copper tube with mechanically attached aluminum fins.

4.6. Cooling System Efficiency: Provide condensing unit and associated components so that the entire system
has a EER-rating of 11.0 and/or an SEER-rating of 13.0, minimum.

4.7. Heat Exchanger: Provide manufacturer's standard construction for gas-fired heat exchangers and burners.
4.7.1. All heating equipment shall have a minimum fuel efficiency of 80%.

4.7.2. Provide gas burner orifice properly sized for the altitude at which it will be installed.

4.8. Heating Controls: Provide the following controls:

Redundant gas valve.
Intermittent pilot ignition.
Electronic spark ignition system.
High limit cutout.

Forced draft proving switch.

4.9. Cooling Controls: Provide with short-cycling protection and automatic fan interlock.

4.10. Ventilation Control: Provide ventilation control consisting of two-position outside air dampers (0% and
20% open positions) and manual position switch.

4.11. Smoke Detector: Provide manufacturer's standard construction photoelectric duct-type smoke detector.
Provide Simplex 2098-9537 housing, 2098-9646 detector assembly, and 2098-9771 sampling tubes, or
approved equal. Provide detector with auxiliary contacts. Smoke detector shall report to fire alarm panel (if
one is available). Provide Simplex 2098-9787 (or approved equal) remote test switch. Provide engraved
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label for switch which reads "RTUL", RTU2", etc. Provide all relays as necessary to result in a finished
system.
4.11.1. Provide smoke detector for all RTU's with SA greater than or equal to 2000 CFM.

4.12. Thermostat: Provide factory-supplied thermostat on standard sub-base.

4.13. Control Transformer: On all 208V and 240V models provide a dual-tap transformer, designed for
connection to the appropriate voltage.

PART 3 - EXECUTION

5. INSTALLATION OF ROOFTOP UNITS:

5.1. Inspection: Examine areas and conditions under which rooftop heating and cooling units are to be installed.
Do not proceed with work until unsatisfactory conditions have been corrected in manner acceptable to
installer.

5.2. General: Install rooftop units in accordance with manufacturer's installation instructions. Install units
plumb and level, firmly anchored in locations indicated, and maintain manufacturer's recommended
clearances.

5.3. Curb-Support: Install all units on factory-supplied roof curb in accordance with manufacturer's
recommendations.

5.3.1. Provide additional structural bracing as detailed.
5.3.2. Provide full-length neoprene strip under between RTU and curb.

5.4. Electrical Wiring: Install electrical devices furnished by manufacturer but not specified to be factory-
mounted. Furnish copy of manufacturer's wiring diagram submittal to electrical contractor.

5.5. Ductwork: Connect supply and return ducts to unit with flexible duct connections. Provide transitions to
exactly match unit duct connection sizes.

5.6. Gas Piping: Connect gas piping to unit gas train with shutoff cock, flexible metal hose and drip leg.

5.7. Hail Guards: Provide all RTU's with hail guards unless unit, through design of metal housing, provides
inherent hail-protection. Prior approval required to confirm applicability of such inherent hail protection.

5.8. Electrical Connections: All electrical connections shall be made within the roof curb (no roof penetrations
outside curb without prior approval from Engineer).

5.9. Start-Up: Start-up rooftop unit in accordance with manufacturer's start-up procedures. Test controls and
demonstrate compliance with requirements. Replace damaged or malfunctioning controls and equipment.

5.10. Install smoke detector in SA ductwork in accordance with manufacturer's recommendations. Install
manual test switch at location designated by Engineer. Detector shall shutdown RTU and shall report to
fire alarm system (where appropriate) any time it detects smoke in the ductwork. Install required relays at
location designated by Engineer.

6. SPARE COMPONENTS:
6.1. The Contractor shall provide the following spare components to the Owner at the end of te project:
6.1.1. Spare belts for all RTU's, EF's, etc. (provide one belt for each device).
6.1.2. Spare filters for RTU's (provide one complete set of filters for all devices).

7. STARTUP:

7.1. Prior to startup, all equipment shall be cleaned, belts adjusted and air filter installed. Safety and operating
controls shall be adjusted as necessary to place them in proper operation and sequence.

7.2. Startup equipment in accordance with manufacturer's startup instructions. Test controls and demonstrate
compliance with requirements. Burner safety controls shall be checked by simulating flame failure in
accordance with the manufacturer's instructions. Satisfactory operation of all heat-regulation controls and
safety controls shall be demonstrated.

7.3. All deficiencies discovered in the course of performance testing shall be corrected on site, if possible, or
the defective device/component/equipment shall be replaced and a new item installed. Testing shall
resume with equipment repair or replacement.
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END OF SECTION 15771
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SECTION 15841 - LOW PRESSURE DUCTWORK

PART 1 - GENERAL

1. DESCRIPTION OF WORK:
1.1. Types of low pressure ductwork required for project include the following:
Cooling/Heating supply and return air system.
1.2. Ductwork components specified herein include the following:
Ductwork Materials.
Duct Accessories.
Outlets and Inlets.

2. QUALITY ASSURANCE:

2.1. SMACNA Standards: Comply with SMACNA "Low Pressure Duct Construction Standard" for
fabrication and installation of low pressure ductwork.

2.2. NFPA Compliance: Comply with ANSI/NFPA 90A "Standard for the Installation of Air Conditioning
and Ventilating Systems"” and ANSI/NFPA 90B "Standard for the Installation of Warm Air Heating and
Air-Conditioning Systems".

2.3. NFPA Compliance: Comply with NFPA 96 "Cooking Equipment, VVapor Removal".

2.4. UL Compliance: Construct, test, and label fire dampers in accordance with Underwriters Laboratories
(UL) Standard 555 "Fire Dampers and Ceiling Dampers".

3. SUBMITTALS:
3.1. Product Data: Submit manufacturer's specifications on manufactured products and factory-fabricated
ductwork and duct accessories.
3.2. Record Drawings: At project closeout, submit record drawings of installed ductwork, duct accessories,
and outlets and inlets.
3.3. Product Data: Submit product data on fire dampers.
3.4. Product Data: Submit manufacturer's data on outlets and inlets.

PART 2 - PRODUCTS

4. DUCTWORK MATERIALS:

4.1. Exposed Ductwork Materials: Where ductwork is indicated to be exposed to view in occupied spaces,
provide materials which are free from visual imperfections including pitting, seam marks, roller marks, oil
canning, stains and discolorations, and other imperfections, including those which would impair painting.

4.2. Sheet Metal: Except as otherwise indicated, fabricate ductwork from galvanized sheet steel complying
with ANSI/ASTM A 527, lockforming quality, with ANSI/ASTM A 525, G90 zinc coating; mill
phosphatized for exposed locations.

5. MISCELLANEOUS DUCTWORK MATERIALS:

5.1. Duct Sealant: Non-hardening, non-migrating mastic or liquid elastic sealant (type applicable for
fabrication/installation detail) as compounded and recommended by manufacturer specifically for sealing
joints and seams in ductwork.

5.2. Duct Tape: Use Arno C-520, or approved equal, 2" wide duct tape for making duct-to-duct or end
connections for round flexible duct.

5.3. Duct Clamps: Use Panduit PLT-H, or approved equal, banding strap for flexible duct connections.

5.4. Ductwork Support Materials: Except as otherwise indicated, provide hot-dipped galvanized steel
fasteners, anchors, rods, straps, trim and angles for support of ductwork.

5.4.1. For exposed stainless steel ductwork, provide matching stainless steel support materials.
5.4.2. For aluminum ductwork, provide aluminum support materials except where materials are
electrolytically separated from ductwork.
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5.5. Duct-Connection System: Provide slide-on duct-connection system, Ductmate 25/35 or approved equal.
Provide system with roll-formed "angles" (with integral mastic sealant built into angle), "corners" (for
insertion into hollow web of ductmate angle), PVC connection cleats, extruded butyl gasket.

6. METAL DUCTWORK FABRICATION:

6.1. DIMENSIONS SHOWN ON DRAWING ARE NET OPEN AREA. See Division 15 section "Mechanical
Insulation"” for information on thickness of duct liner (if any).

6.2. Shop fabricate ductwork in 4, 8, 10 or 12-foot lengths, unless otherwise indicated or required to complete
runs.

6.3. Shop fabricate ductwork of gages and reinforcement complying with SMACNA "Low Pressure Duct
Standards - 5th Edition".

6.4. Fabricate duct fittings to match adjoining ducts, and to comply with duct requirements as applicable to
fittings. Limit angular tapers to 30 deg. for contracting tapers and 20 deg. for expanding tapers. Make
square elbows having 4 gores(90 degree) or 2 gores(45 degrees) as appropriate.

7. DUCT SYSTEM APPLICATIONS:
7.1. Provide the following type duct system for each specific duct system:
Cooling/Heating Supply/Return: Lined galvanized steel duct.

8. DUCT ACCESSORIES:

8.1. Low Pressure Manual Dampers: Provide dampers of single blade type or multi-blade type, constructed in
accordance with SMACNA "Low Pressure Duct Standards".

8.2. Manufactured Turning Vanes: Provide turning vanes constructed of 1-1/2" wide curved blades set at 3/4"
O.C., supported with bars perpendicular to blades set at 2" O.C., and set into side strips suitable for
mounting in ductwork.

8.2.1. Provide metal turning vanes for fiber duct system and for sheet metal duct systems.

8.3. Extractor: Provide extractor consisting of bank of curved blades on two inch centers. Assemble so that
each blade is synchronized with the other and the entire unit pivots on base plate. Unit shall pivot from full
open to full closed with blades overlapping for full shutoff. Components shall be manufactured from the
following gages: blades-20ga, base-18 GA., straps-16 GA Provide with linkage with 3/8" square hole for
external operations. Provide Air-Trac model EX-2 or approved equal.

8.4. Splitter Damper: Fabricate splitter damper from same material as duct, of the following gages:

less than 18" max dimension = 22 GA
larger than 19" max dimension = 16 GA

8.4.1. Fabricate damper so that length is 3/4 the width of the smaller duct being split. Provide Young No.
656 3/8" end bearings, No. 660 square CDS 3/8" rod, and Young U-bolts or approved equal.

8.5. Duct Hardware: Provide duct hardware, manufactured by 1 manufacturer for all items on project. Provide
the following:

8.5.1. Extractor Regulator, accessible ceilings: provide with push-pull rod, rod extending through duct
wall. Provide with locking set-screw on rod.

8.5.2. Extractor Regulator, inaccessible ceilings: provide Young No. 1, or approved equal, surface-
mounted regulator. Provide with Young No. 660 square CDS 3/8" rod, and Young No. 656 3/8" end
bearing.

8.5.3. Splitter Regulator: Provide Young No. S-900 3/8" steel rod air-split regulator, or approved equal.
Provide with cadmium plated steel rod, 3 1/2 turns to the inch. Substitute Young No. 1 regulator for
the standard regulator.

9. AIRDISTRIBUTION DEVICES:

9.1. General: Provide manufacturer's standard ceiling, wall, floor, and/or duct air distribution devices where
shown; of size, shape capacity and type indicated; constructed of materials and components as indicated,
and as required for complete installation.

9.2. SubStrata Compatibility: Provide diffusers, grilles, and/or registers with border styles that are compatible
with adjacent ceiling/wall/floor systems. Refer to general construction drawings and specifications for
types of ceiling, wall, and/or floor systems which will contain each type of air distribution devices.
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9.3.

9.4.

9.5.

9.6.

9.7.

Types: Provide devices of type, capacity and with accessories and finishes as necessary for a complete
installation. The drawings indicate the general style device, i.e. "L", "P", "S", etc. Provide air distribution
devices complying with the following requirements unless noted otherwise:

9.3.1. "L" (Louver-Face) Grilles: Provide square housing, core of concentric louvers, square or round duct
connection, and opposed blade damper. Provide full-face louvers unless specifically approved
otherwise.

Manufacturer: Metalaire 5000 Series

Panel Size: 24"x24" (for T-bar ceiling.

Color: White

Material: Aluminum only (steel not acceptable)
Pattern: 4-way

9.3.2. "BW" (Adjustable Blade, Wall) Grilles: Provide rectangular housing, double deflection blades and
opposed blade damper.

Manufacturer: Metalaire VHD Series
Surface-mount.

Color: Satin aluminum.

Material: Aluminum only (steel not acceptable)
Pattern: Double deflection

9.3.3. "BW" (Fixed Blade, Wall, Return) Grilles: Provide rectangular housing, single deflection blades.
Manufacturer: Metalaire RH Series
Surface-mount.

Color: Satin aluminum.
Material: Aluminum only (steel not acceptable)
Pattern: Single deflection

9.3.4. "P" (Perforated-Face) Grilles: Provide perforated face with square housing, core of square
concentric louvers (mounted to diffuser housing above perforated panel (grilles having louvers
mounted to perforated panel are not acceptable), square or round duct connection.

Manufacturer: Metalaire 7000 Series

Panel Size: 24"x24": for T-bar ceiling.

Color: White

Material: Aluminum only (steel not acceptable)

9.3.5. "CD" (Concentric Diffuser): Provide anodized aluminum concentric diffuser. Provide with non-
adjustable blades and aluminum eggcrate (plastic eggcrate will not be acceptable). Diffuser box shall
be factory-constructed of 1" thick, 3.5# density duct board, fabrication according to SMACNA
standards. Concentric transition shall be formed of fiberglass. Diffuser shall be 2'x4' (and fit into
standard lay-in ceiling). Provide with anti-sweat gasket permanently attached to diffuser.
Manufacturer: RFI series 510
Color: Anodized Aluminum
Material: Aluminum only (steel not acceptable)

Material: Aluminum only (steel not acceptable)

Diffuser Mountings: Provide diffusers with flush perimeter flange and gasket to seal against ceiling (non
lay-in ceilings only) or provide diffuser housing sized to fit between ceiling exposed suspension tee bars
and rest on top surface of tee bar (lay-in ceilings).

Supply/Exhaust Dampers: Provide adjustable opposed blade damper assembly, key operated from face of
diffuser/grille on all supply and exhaust diffuser or grilles unless specified otherwise.

Diffuser Accessories: Provide curved blade extractor mounted on adjustable frame to product air scooping
action in duct at diffuser take-off. Provide tools designed to fit through diffuser face and operate volume
control device and/or pattern adjustment.

Diffuser Finishes: Provide semi-gloss white enamel prime finish unless specified otherwise.

PART 3 - EXECUTION

10.

INSTALLATION OF ABOVE-GRADE DUCTWORK:
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11.

10.1. General: Assemble and install ductwork in accordance with recognized industry practices which will
achieve air tight (5% leakage) and noiseless (no objectionable noise) systems, capable of performing each
indicated service. Install each run with minimum of joints. Align ductwork accurately at connection,
within 1/8" misalignment tolerance and with internal surfaces smooth.

10.2. Seal ductwork, after installation, to seal class recommended, and method prescribed in SMACNA "Low
Pressure Duct Standards - 5th Edition™.

10.3. Complete fabrication of work at project as necessary to match shop-fabricated work and accommodate
installation requirements.

10.4. Locate ductwork runs vertically and horizontally and avoid diagonal runs wherever possible.

10.5. Hold ducts close to walls, overhead construction, columns and other structural and permanent-enclosure
elements of building. Limit clearance to 1/2" where furring is shown for enclosure or concealment of
ducts, but allow for insulation thickness, if any. Where possible, locate insulated ductwork for 1"
clearance outside of insulation.

10.6. Wherever possible in finished and occupied spaces, conceal ductwork form view, by locating in
mechanical shafts, hollow wall construction or above suspended ceilings. Do not encase horizontal runs in
solid partitions, except as specifically shown.

10.7. Coordinate layout with suspended ceiling and lighting layouts and similar finished work.

10.8. Where ducts pass through interior partitions and exterior walls, conceal space between construction
opening and duct or duct-plus-insulation with sheet metal flanges of same gage as duct. Overlap opening
on 4 sides by at least 1-1/2".

10.9. Coordinate duct installations with installation of accessories, dampers, coil frames, equipment, controls
and other associated work of ductwork system.

10.10. Connections Between RTU's and Concentric Diffusers: Route flex duct straight down from RTU to
associated concentric diffuser. Do not route duct horizontally. Ensure tight connections at RTU and
diffuser.

INSTALLATION OF ABOVE-GRADE DUCT SUPPORTS:

11.1. Support ductwork in manner complying with SMACNA "Low Pressure Duct Standards - 5th Edition"
hangers and supports section.

11.2. Support ducts rigidly with suitable ties, braces, hangers and anchors of type which will hold ducts true-
to-shape and to prevent buckling.

11.3. Install hangers close to transverse joints of main ducts and branches, clinch collar branch connections
and the first branch elbows after nested splits.

11.4. Locate hangers of ducts penetrating wall(or partitions) as though the walls will contribute no support to
the duct.

11.5. Install hangers in pairs on exact opposite sides of duct.

11.6. Maintain hanger spacing intervals less than or equal to the specified maximums.

11.7. Install hangers at the midpoint of small and medium size horizontal vaned square elbows. On wide vaned
square elbows, install additional hangers at maximum allowed intervals measured along the heel lines of
the elbows.

11.8. Provide at least one set of hangers for short branches 3 ft or less in length.

11.9. Provide each duct riser with a minimum of two supports completely spanning the shaft opening at each
floor. One pair of supports may be used to support more than one duct riser, provided that the strength of
the supports in increased appropriately.

11.10. Support duct risers, located between floors that are more than 15 ft high at each floor and halfway
points between floors. The distance between intermediate supports on very high floors shall not exceed 12
ft. Intermediate hangers shall be supported from an adjacent wall or from hung rods attached to the floor
above.

11.11. Provide one or more sets of hangers for equipment in duct runs as recommended by the manufacturer.

11.12. Locate duct hangers approximately:

- 2 to 24 inches from flexible connectors

- 12 to 36 inches from main duct to first hanger of long branch ducts.
- 2 to 12 inches from ends of all branch ducts.

- 2 to 24 inches from fire damper breakaway joints.
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- 6 to 12 inches from transverse joints of ducts whose lengths are the same as specified hanger
intervals.
- 6 to 12 inches from one side of walls or partitions penetrated by ducts.
11.13. Space hangers approximately:
Ducts with areas up to 4 sq ft may have their hangers spaced up to 8 ft apart.
Ducts with areas 4.1 to 10 sq ft may have their hangers spaced not more than 6 ft apart.
Ducts with areas over 10 sq ft may have their hangers located up to 4 ft apart.

12. INSTALLATION OF DUCT HARDWARE:

12.1. Extractor: Install regulator so that is accessible from ceiling space. Install regulator opposite specified
end bearing (if duct in excess of 8" in width, measured parallel with the regulator rod. Position regulator so
that full range of extractor is available. Install components airtight.

12.2. Splitter: Install splitter regulator so that full damper adjustment is possible.

13. CLEANING AND PROTECTION:

13.1. Clean ductwork internally, unit-by-unit as it is installed, of dust and debris. Clean external surfaces of
foreign substances which might cause corrosive deterioration of metal or, where ductwork is to be painted,
might interfere with painting or cause paint deterioration.

13.2. Strip protective paper from stainless ductwork surfaces, and repair finish wherever it has been damaged.

13.3. Temporary Closure: At ends of ducts which are not connected to equipment or air distribution devices at
time of ductwork installation, provide temporary closure of polyethylene film or other covering which will
prevent entrance of dust and debris until time connections are to be completed.

END OF SECTION 15841
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SECTION 15901 - AUTOMATIC TEMPERATURE CONTROLS

PART 1 - GENERAL

1. DESCRIPTION OF WORK:
1.1. Furnish and install automatic temperature control systems specified below and consisting of the following:
1.2. Non-Programable Temperature Control System: This system includes thermostats supplied by the equipment
manufacturer.

2. QUALITY ASSURANCE:
2.1. UL Compliance: Provide devices electrical components which have been listed and labeled by Underwriters
Laboratories.
2.2. Provide all devices by single manufacturer.
2.3. Supplier to check all specified control elements for compatability with submitted equipment and shall certify that all
control components will satisfy operational requirements with the submitted equipment.

3. SUBMITTALS:
3.1. Product Data: Submit manufacturer's specifications, including installation instructions.
3.2. Wiring Diagrams: Submit product wiring diagrams clearly indicating all required field electrical connections, to
include connections between different pieces of equipment.
3.3. Maintenance Data: Submit maintenance data for each piece of equipment.
3.4. Include all above data in maintenance manual.

PART 2 - PRODUCTS

4. NON-PROGRAMABLE TEMPERATURE CONTROL SYSTEM:
4.1. Factory-Supplied Thermostats: On indicated systems, provide with subbase having auto/heat/cool mode-selector
switch and auto/on fan-selector switch. Provide Honeywell or approved equal.
4.1.1. Provide two-stage heat/cool thermostats for pad-mounted units (auditorium) and blower-coil/duct
heater/condensing unit system (stage).
4.1.2.  See Section 15770 - Split Systems for additional information on Stage system.

PART 3 - EXECUTION

6. INSTALLATION OF CONTROL DEVICES:

6.1. Inspection: Examine areas and conditions under which control devices are to be installed. Do not proceed with work
until unsatisfactory conditions have been corrected in manner acceptable to Owner.

6.2. Temperature Control System: Install thermostat on indicated wall, approximately 48" AFF.

6.3. Where possible, reuse existing in-wall conduit, pulling new conductors. Where no conduit is in place, low voltage
wiring may be routed in stud space of stud-and-gyp walls. Where no stud wall is convenient to the desired location,
route conductors in Wiremold (or equal) surface-mounted conduit. Paint all surface-mounted conduit to match wall,
submit proposed color/location/routing to Engineer for approval.

6.4. General: Install control devices in accordance with manufacturer's installation instructions. Install units firmly
anchored in locations indicated.

6.5. Electrical Wiring: Install electrical devices furnished by manufacturer. Furnish copy of manufacturer's wiring
diagram submittal to electrical contractor.

6.6. Program Devices: Contractor shall coordinate with Engineer and Owner to determine the desired operational
schedule. Contractor shall program all programmable devices in accordance with Owner's desired schedule and
shall demonstrate the complete programming sequence to Owner's personnel. Include within the maintenance
manual a type-written copy of the desired control scheme.
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6.7. Test Controls: Test controls and demonstrate compliance with requirements. Replace damaged or malfunctioning
controls and equipment.

6.8. All deficiencies discovered in the course of performance testing shall be corrected on site, if possible, or the
defective device/component/equipment shall be replaced and a new item installed. Testing shall resume with
equipment repair or replacement.

END OF SECTION 15901

15901-2



Grimes & Associates COURTHOUSE RENOVATIONS Hansford County
Consulting Engineers, LP Spearman, Texas

SECTION 15983 - TESTING, ADJUSTING, AND BALANCING

PART 1 - GENERAL

1. DESCRIPTION OF WORK
1.1. Component types of testing, adjusting, and balancing specified in this section includes the following as
applied to mechanical equipment:
1.1.1. Air Systems - Adjust balance system components so that specified parameters (CFM, % O.A., etc.)
are met.
1.1.2. Control - Manipulate all controls while observing system response to determine that desired space
conditions may be achieved.
1.2. Work to be performed by independent contractor.

2. QUALITY ASSURANCE:
2.1. Industry Standards: Comply with SMACNA "Manual for the Balancing and Adjustment of Air
Distribution Systems" recommendations pertaining to measurements, instruments and testing, adjusting and
balancing, except as otherwise indicated.

3. SUBMITTALS:
3.1. Submit certified test reports signed by Test and Balance Supervisor who performed TAB work.
3.2. Include identification and types of instruments used and their most recent calibration date with submission
of final test report.
3.3. Maintenance Data: Include in maintenance manuals, copies of certified test reports.

4. JOB CONDITIONS:
4.1. Do not proceed with testing, adjusting, and balancing work until work has been completed and is
operable. Ensure that there is no latent residual work still to be completed.
4.2. Do not proceed until work scheduled for testing, adjusting, and balancing is clean and free from debris,
dirt and discarded building materials.

PART 2 - PRODUCTS

5. No comments

PART 3 - EXECUTION

6. GENERAL.:

6.1. Examine installed work and conditions under which testing is to be done to ensure that work has been
completed, cleaned and is operable. Do not proceed with TAB work until unsatisfactory conditions have
been corrected in manner acceptable to Tester.

6.2. Test, adjust and balance environmental systems and components, as indicated, in accordance with
procedures outlined in applicable standards.

6.3. Patch holes in insulation, ductwork and housing, which have been cut or drilled for test purposes, in
manner recommended by original Installer.

6.4. Mark equipment settings, including damper control positions, valve indicators, fan speed control levers,
and similar controls and devices, to show final settings at completion of TAB work. Provide markings with
paint or other suitable permanent identification materials.

6.5. Prepare a report of recommendations for correcting unsatisfactory mechanical performances when system
cannot be successfully balanced; including, where necessary, modifications which exceed requirements of
contract documents for mechanical work.

6.6. Retest, adjust and balance systems subsequent to significant system modifications, and resubmit test
results.

END OF SECTION 15983
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SECTION 16055 - ELECTRICAL IDENTIFICATION

PART 1 - GENERAL

1. DESCRIPTION OF WORK:
1.1. Types of electrical identification specified in this section include the following:
Engraved Plastic Signs.
Hand-written circuit labeling.

2. QUALITY ASSURANCE:
2.1. UL Compliance: Comply with applicable portions of UL safety standards pertaining to electrical marking
and labeling identification systems.
2.2. NEC Compliance: Comply with NEC as applicable to installation of identifying labels and markers for
wiring and equipment.

3. SUBMITTALS:
3.1. Product Data: Submit manufacturer's product specifications and installation instructions for each
identification material and device required. Include data substantiating that materials comply with
requirements.

PART 2- PRODUCTS

4. ELECTRICAL IDENTIFICATION MATERIALS:

4.1. Engraved Plastic-Laminate Signs: Provide engraving stock melamine plastic laminate, complying with FS
L-P-387, in sizes and thickness indicated, engraved with engraver's standard letter style of sizes and
wording indicated, black and white core (letter color) except as otherwise indicated, punched for
mechanical fastening except where adhesive mounting is necessary because of substrate.

4.1.1. Provide single line of text (except as otherwise indicated); 1/2" high lettering on 1-1/2" high sign (2"
high where 2 lines are required), white lettering in black field.

4.1.2. Thickness: 1/8", except as otherwise indicated.

4.1.3. Fasteners: Self-tapping stainless steel screws, except contact-type permanent adhesive where screws
cannot or should not penetrate substrate.

4.1.4. Provide Seton Style EB or equivalent engraved plastic signs with normal Gothic style lettering.

4.1.5. Lettering: Coordinate names, abbreviations and other designations used in electrical identification
work with corresponding designations shown, specified or scheduled on Electrical Drawings.

4.2. Hand-Written Circuit Labeling: Use Markal Paintstik, or approved equal for handwritten circuit labeling.

PART 3 - EXECUTION

5. APPLICATION:
5.1. Engraved signs: Install engraved plastic-laminate sign on each major unit of electrical equipment in
building. Provide signs for each unit of the following:
5.1.1. Panel boards
5.1.2. Disconnect switches.
5.2. Hand-written labels: Label each j-box, etc. adjacent receptacles indicating the associated circuit/dimmer
identification.

6. INSTALLATION:
6.1. Install identification after completion of painting.
6.2. Install signs and/or labeling at location for best convenience of viewing without interference with operation
and maintenance of equipment. Secure to substrate with fasteners, except use adhesive where fasteners
should not or cannot penetrate the substrate.

END OF SECTION 16055
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SECTION 16110 - BASIC ELECTRICAL MATERIALS AND METHODS

PART 1 - GENERAL

1. DESCRIPTION OF WORK:
1.1. Items discussed includes, but is not limited to, the following:
Raceways.
Conductors.
Boxes and Fittings.
Taps and Splices.

2. QUALITY ASSURANCE:

2.1. NEMA Compliance: Comply with applicable requirements of NEMA standards pertaining to raceways
and with ANSI C 134.1 (NEMA Standards Pub No. OS 1) as applicable to sheet-steel outlet boxes, device
boxes, covers and box supports.

2.2. UL Compliance and Labeling: Comply with provisions of UL safety standards pertaining to electrical
raceway systems, wire, cable, connectors, boxes and fittings and provide all items UL-listed and labeled.

2.3. NEC Compliance: Comply with requirements as applicable to construction and installation of raceway
systems, electrical wire, cable, connectors, boxes and fittings.

3. SUBMITTALS:

3.1. Product Data: Submit manufacturer's data including specifications, installation instructions and general
recommendations, for each device or component required. This includes raceways, conductors, connectors,
boxes, etc.

3.2. Connectors: Submit manufacturer's code scheme for matching compression connector and die.

PART 2 - PRODUCTS

4. METAL CONDUIT AND TUBING:
4.1. General: Provide metal conduit as indicated.

4.1.1. Rigid Steel Conduit: FS WW-C-0581 and ANSI C80.1

4.1.2. Rigid Metal Conduit Fittings: FS W-F-408.

4.1.3. Electrical Metallic Tubing(EMT): FS WW-C-563 and ANSI C80.3.

4.1.4. EMT Fittings: FS W-F-408. Provide only compression-type fittings; "set-screw" fittings will not be
accepted.

4.1.5. Flexible Metal Conduit: FS WW-C-566, Type 2: Zinc-coated steel.

4.1.6. Flexible Metal Conduit Fittings: FS W-F-406, Type 1, Class 1, and Style A.

4.1.7. Liquid-Tight Flexible Metal Conduit: Provide liquid-tight flexible metal conduit; construct of
single strip, flexible, continuous, interlocked, and double-wrapped steel; galvanize inside and outside;
coat with liquid-tight jacket of flexible polyvinyl chloride (PVC).

4.1.8. Liquid-Tight Flexible Metal Conduit Fittings: FS W-F-406, Type 1, Class 3, Style G.

5. METAL SURFACE RACEWAY:
5.1. General: Provide surface mounted raceways at locations shown.
5.1.1. Comply with Fed Spec W-C-582 and UL.
5.1.2. Provide UL listed and labeled components and devices.
5.1.3. All metal surface raceway shall be Wiremold, or approved equal.
5.2. One-Section Surface mounted Raceway:
5.2.1. Provide Wiremold 600 series or approved equal.

6. NONMETALLIC CONDUIT AND DUCTS:
6.1. General: Provide heavy wall rigid nonmetallic conduit as manufactured by Carlon. Provide schedule 40,
90 deg C, Ul-listed PVC.
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6.2. Underground PVC Plastic Utilities Duct: ANSI/NEMA TC 6, Type 1 for encased burial in concrete,
Type Il for direct burial.
6.3. PVC and ABS Plastic Utilities Duct Fittings: ANSI/NEMA TC 9, match to duct type and material.

7. WIRE AND CABLE:

7.1. General: Provide wire, cable and connectors of manufacturer's standard materials, as indicated by
published product information; designed and constructed as recommended by manufacturer, and as
required for the installation.

7.2. Provide factory-fabricated wire of sizes, ratings, materials and types indicated for each service.

UL Type: THHN.

UL Type: THW.

Material: Copper.

Conductors: Solid (AWG 20 to AWG 8 only).
Conductors: Concentric-lay-stranded (standard flexibility).
Outer Covering: Thermoplastic.

8. CONNECTORS:

8.1. Provide UL-listed and labeled components and devices.

8.2. Crimp-Type Compression Connectors (all copper conductors No. 8 AWG and larger): Provide high
conductivity copper crimp-type; llsco "CT" series for straight splices or "AH" series for tap splices, or
approved equal. Comply with UL486. Provide color-coded between connector and die.

8.3. Twist-On Connectors (all copper conductors no. 18 thru no. 10 AWG): Provide twist-on wire joints at
outlet box taps, Thomas & Betts series "PT" or approved equal.

8.4. Heat Shrinkable Tubing: Provide heavy-duty protective covering, rated for 600 volts, 90 deg C, designed
for 3:1 shrink ratio. Provide Steel City type "HS" or approved equal.

8.5. Tap Connectors: Provide factory-supplied, insulated tap conductor, NSI Industries IPLD Series or
approved equal. Provide with wire entry ports on either side of the connector. Provide with removable
plugs to cover the entry ports not used. No exceptions without prior approval.

9. FABRICATED BOXES:

10.

9.1. Interior Outlet Boxes: Provide galvanized flat rolled sheet steel interior outlet wiring boxes, of types,
shapes and sizes, including box depths, to suit each respective location and installation; construct with
stamped knockouts in back and sides, and with threaded screw holes with corrosion-resistant screws for
securing box covers and wiring devices.

9.1.1. Interior Outlet Box Accessories: Provide outlet box accessories as required for each installation,
including mounting brackets, wallboard hangers, extension rings, fixture studs, cable clamps and metal
straps for supporting outlet boxes, which are compatible with outlet boxes being used and fulfilling
requirements of individual wiring situations. Choice of accessories is Installer's option.

9.2. Junction and Pull Boxes: Provide galvanized code-gage sheet steel junction and pull boxes, with screw-
on covers; of types, shapes and sizes, to suit each respective location and installation; with welded seams
and equipped with stainless steel nuts, bolts, screws and washers.

9.3. Conduit Outlet Bodies and Cast Device Boxes: Provide galvanized cast-metal conduit bodies, of types,
shapes and sizes, to suit respective locations and installation, construct with threaded-conduit-entrance
ends, removable covers, cover gaskets, and corrosion-resistant screws. Provide Appleton or approved
equal.

9.4. Bushings, Knockout Closures, and Locknuts: Provide corrosion-resistant punched-steel box knockout
closures, conduit locknuts and malleable iron conduit bushings, offset connector, of types and sizes to suit
respective uses and installation.

JUNCTION/SPLICE BOXES:

10.1. Provide 24x24x4 code gauge boxes with galvanized steel surfaces. Provide with hinged door, lock and
painted surfaces. Provide trim ring to install flush in wall.

10.2. Provide in ground, high strength Fiberglass splice box with a 6500 Ibs. rated heavy duty lid.
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PART 3 - EXECUTION

11.

12.

13.

INSTALLATION OF ELECTRICAL RACEWAYS:

11.1. Install electrical raceways where indicated; in accordance with manufacturer's written instructions,
applicable requirements of NEC and NECA "Standard of Installation”, and complying with recognized
industry practices.

11.2. All conduit shall be run in a manner acceptable to the Engineer. When requested by the Owner or
Engineer, a complete conduit system layout shall be submitted for approval for each floor or section under
construction before permanent support or location is made.

11.3. All conduit shall be installed as a complete system without wires and shall be continuous from outlet to
outlet and from fitting to fitting. A run of conduit from between outlet and outlet or between outlet and
fitting shall not contain more than the equivalent of four 90 deg bends, including those bends located
immediately at the outlet or fitting.

11.4. No feeder conduit shall be longer than 80 feet between junction boxes or cabinets unless there are no
direction changes and only a straight in-line pull of wire is required. In such straight-in-line runs the
distance between cabinets or boxes may be increased to 100 feet.

11.5. Complete installation of electrical raceways before starting installation of cables/wires within raceways.

11.6. Flexible Metal Conduit: Provide only above suspended ceilings and only for lighting fixture "whips". All
other applications use liquid-tight flexible metal conduit.

11.7. Liquid-tight flexible conduit: Provide for motor connections and for other electrical equipment
connections where subject to movement and vibration.

11.8. Below-Grade Conduit: No less than 3'-0" prior to penetrating floor slab, change under floor conduit to
EMT or rigid steel conduit. Provide concrete-tight fittings and coat conduit as specified in this section.
11.9. Conduit Used as "Ground" Path: This electrical installation shall consist of a complete "green-wire"
ground system, i.e. each electrical device shall be grounded with a separate ground wire and shall not rely
on the conduit system for ground path. This in no way release the Contractor from complying with NEC

requirements to install all conduits completely grounded.

11.10. Minimum Conduit Size: The minimum conduit size acceptable on this project is 3/4" unless specifically
approved by the Engineer.

SPECIAL RACEWAY SYSTEMS:
12.1. Mechanical-Related Conduits:

12.1.1. General: All HVAC control conduit shall be run in EMT conduit, unless specifically stated
otherwise. No exposed wiring shall be allowed. All control devices may not be shown on both the
"mechanical” and "electrical" drawings. See Section 15000, paragraph titled "Mechanical-Electrical
Coordination". Review all drawings and/or specification sections for information on control
requirements PRIOR TO SUBMITTING BID.

12.2. Roof-Mounted Conduit:

12.2.1. All roof-mounted conduit shall be rigid steel.

12.2.2. Connections to RTU's (if any): Make all conduit connections within RTU's roof curb so that no
additional roof penetrations will have to be made. No exceptions without prior approval.

12.3. Electrical Service Conduits:

12.3.1. Provide rigid steel conduits above-grade.

12.3.2. Attach conduit to pole using uni-strut bracket and pipe clamps. Attach bracket to pole with U-bolts
adequately sized to reach around the pole.

12.3.3. Provide weather head 15' above finished grade.

INSTALLATION OF WIRE AND CABLE:

13.1. General: Install electrical cables, wires and connectors as indicated, in compliance with manufacturer's
written instructions, applicable requirements of NEC and NECA's "Standard of Installation”, and in
accordance with recognized industry practices.

13.2. Coordinate cable and wire installation work with electrical raceway and equipment installation work, as
necessary for proper interface.

13.3. Pull conductors together where more than one is being installed in a raceway.
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14.

15.

16.

13.4. Use pulling compound or lubricant, where necessary; compound must not deteriorate conductor or
insulation.

13.5. Use pulling means, including fish tape, cable or rope which cannot damage raceway.

13.6. Install exposed cable, parallel and perpendicular to surfaces or exposed structural members and follow
surface contours, where possible.

13.7. Keep conductor splices to minimum.

13.8. Install splices and tapes which have mechanical strength and insulation rating equivalent-or-better than
conductor.

13.9. Use splice and tap connectors which are compatible with conductor material.

13.10. Color Coding: Provide conductors with colored insulation complying with the following schedule:
120/240V System:

Phase A: Black.

Phase B: Orange(high leg)

Phase C: Blue.

Neutral: White or Gray.

Ground: Green.

Switch Leg: Black w/ White, Blue w/ White.

13.10.1. ALL SERVICE, FEEDER AND BRANCH CONDUCTORS ARE TO BE SO CODED.

13.10.2. All wiring No. 8 and larger shall be black and shall be marked with color banding tape as
specified. All phase conductors, neutral and equipment ground conductors shall each be marked with
colored tape. This tape marking shall be applied at the breakers, mains, and in all wire way, pull box,
auxiliary gutter, junction box, motor terminal box and transformer enclosure. In wire ways and
auxiliary gutters longer than two feet, install tape marking every four feet of wiring in the raceway.

13.11. Wiring Sizing: No conductor smaller than #12 shall be used. In the case of #12 "home runs" over 75
feet in length resize in accordance with the following:

75 to 125 feet: #10 AWG.

125 feet+: #8 AWG.

13.11.1. The sizing of all wire except remote control wire shall be accomplished in the case of both feeder
and branch circuits by conforming to the following provisions:
277/480V: 1.0% at max load with 90% power factor.
120/208V: 2.0% at max load with 90% power factor.

13.12. Neutral Wires for 1G Receptacles: Provide a separate neutral wire for each circuit serving I1G
receptacles. Do NOT combine neutrals for the various circuits.

13.13. Grounding IG Receptacles: Provide a separate ground wire from the isolated ground “pigtail” that
comes with the receptacle to the ground terminal in the panel board. It is acceptable for receptacles which
are fed from the same circuit) to share isolated ground wires. Do NOT combine ground wires from separate
circuits.

ADJUSTING AND CLEANING:
14.1. Upon completion of installation of raceways, inspect interiors of raceways; remove burrs, dirt and
construction debris.

FIELD QUALITY CONTROL:

15.1. Prior to energization, test cable and wire for continuity of circuitry, and also for short circuits. Correct
malfunctions when detected.

15.2. Subsequent to wire and cable hook-ups, energize circuitry and demonstrate functioning in accordance
with requirements.

APPLICATION:
16.1. Conduit:
16.1.1. Rigid Steel: Provide for all building service wiring, all roof-mounted conduit and/or where abuse
might be expected.
16.1.2. EMT: Provide for all building feeder and branch circuits.
16.1.3. Non-Metallic Conduit: Provide for all below-grade conduit, unless noted otherwise.
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16.2. Conductors:
16.2.1. THW: Provide for all feeder circuits and otherwise as required by NEC due to site conditions.
16.2.2. THHN: Provide for all branch circuitry, except where restricted by NEC.

END OF SECTION 16110
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SECTION 16140 - WIRING DEVICES

PART 1 - GENERAL

1. DESCRIPTION OF WORK:
1.1. Types of electrical wiring devices in this section include the following:
Receptacles.
Switches.
Wall plates.

2. QUALITY ASSURANCE:
2.1. NEC Compliance: Comply with NEC as applicable to construction and installation of electrical wiring
devices.
2.2. UL Compliance and Labeling: Provide electrical wiring devices which have been UL-listed and labeled.
2.3. NEMA Compliance: Comply with NEMA standards for general- and specific-purpose wiring devices.

3. SUBMITTALS:
3.1. Product Data: Submit manufacturer's data on electrical wiring devices.

PART 2 - PRODUCTS

4. EABRICATED WIRING DEVICES:

4.1. General: Provide factory-fabricated wiring devices, in types, colors, and electrical ratings for applications
indicated and complying with NEMA Stds Pub No. WD 1. Where types and grades are not indicated,
provide proper selection as determined by Installer to fulfill wiring requirements, and complying with NEC
and NEMA standards for wiring devices.

4.2. Receptacles:

4.2.1. Ground-Fault Circuit Interrupter Duplex: Provide duplex receptacle having feed-thru and terminal
capabilities to interrupt the circuit when a fault to ground exceeds the predetermined limit. Comply
with UL 943, class A. Provide UL listed as "Hospital-Grade". Provide with all nylon designer-style
faces, indicator light (showing the circuit is powered) and test switch. Provide Leviton GFCI or
approved equal.

4.3. Switches:

4.3.1. Snap: Provide specification-grade flush single and double-pole two, three and four way, toggle or
key switches, 20- or 30-ampere, 125/277-volt AC, quiet operation, green grounding screw, with
mounting yoke insulated from mechanism, equip with plaster ears, switch handle, and back or side-
wired screw terminals. Provide with urea molded parts, color coded for rating. Provide Leviton "Spec
Master" with ten limited warranty, model 1221 or approved equal.

5. WIRING DEVICE ACCESSORIES:

5.1. Lighting and Power Wall Plates: Provide single-switch, duplex, or simplex outlet wall plates for wiring
devices, of types, sizes, and with ganging and cutouts as indicated. Construct with metal screws for
securing plates to devices; screw heads colored to match finish of plates. Provide wall plates possessing
the following additional construction feature:

5.1.1. Material Finish: Thermoplastic, smooth. Provide Hubbell or equal.

PART 3 - EXECUTION

6. INSTALLATION OF WIRING DEVICES:

6.1. Install wiring devices as indicated, in compliance with Manufacturer's written instructions, applicable
requirements of NEC and NECA's "Standard of Installation", and in accordance with recognized industry
practices to fulfill project requirements.

6.2. Coordinate with other work, including painting, electrical box and wiring work, as necessary to interface
installation of wiring devices with other work.
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6.3. Install wiring devices only in electrical boxes which are clean and free from excess building materials, dirt,
and debris.

6.4. Delay installation of wiring devices until wiring work is completed.

6.5. Delay installation of wall plates until after painting work is completed.

6.6. Provide orange-color receptacles in all floor boxes in computer room.

6.7. Two-, Three- and Four-Way Switches: Anytime more than one switch controls a light fixture(s) provide
either 3-way of 4-way switches as necessary.

6.8. Two-, Three- Etc. Circuit Switches: Provide double-pole/single-throw, triple-pole/single-throw, etc. light
switches anytime any switch is indicated to switch lights which are fed from more than one circuit.

7. PROTECTION OF WALL PLATES AND RECEPTACLES:
7.1. Upon installation of wall plates and receptacles, advise Contractor regarding proper and cautious use of
convenience outlets. At time of Substantial Completion, replace those items which have been damaged,
including those burned and scored by faulty plugs.

8. GROUNDING:
8.1. Provide electrically continuous, tight grounding connections for wiring devices, unless otherwise indicated.

9. TESTING:
9.1. Prior to energizing circuitry, test wiring devices for electrical continuity and proper polarity connections.
After energizing circuitry, test wiring devices to demonstrate compliance with requirements.

END OF SECTION 16140
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SECTION 16160 - POWER DISTRIBUTION

PART 1 - GENERAL

1. DESCRIPTION OF WORK:
1.1. Types of power distribution components specified in this section include the following:
Panel boards.
Over current Protective Devices.
Grounding Devices.

2. QUALITY ASSURANCE:

2.1. Special Use-Markings: Provide panel boards, constructed for special use, with UL marks indicating that
special type usage.

2.2. UL Compliance: Comply with applicable UL safety standards pertaining to panel boards and accessories,
and enclosures; provide units which have been UL-listed and labeled.

2.3. NEC Compliance: Comply with NEC as applicable to installation of panel boards, cabinets, and cutout
boxes.

2.4. NEMA Compliance: Comply with NEMA Std. Pub. No. 250, "Enclosures for Electrical Equipment (1000
volt maximum)", Pub. No. 1, "Panel boards", and installation portion of Pub. No. PB 1.1, "Instructions for
Safe Installation, Operation and Maintenance of Panel boards Rated 600 Volts or Less".

2.5. UL Compliance: Comply with applicable requirements of UL 489, "Molded-Case Circuit Breakers and
Circuit-Breaker Enclosures”. Provide overcurrent protective devices which are UL-listed and labeled.

2.6. NEMA Compliance: Comply with applicable requirements of NEMA Std Pub Nos. AB 1, AB 2 and SG
3 pertaining to molded-case and low-voltage power type circuit breakers.

2.7. NEC Compliance: Comply with NEC as applicable to construction and installation of service-entrance
equipment and accessories.

2.8. NEMA Compliance: Comply with applicable requirements of NEMA standards pertaining to electrical
service entrances.

2.9. UL Compliance: Comply with applicable requirements of UL standards pertaining to service entrances.
Provide service- entrance equipment and accessories which are UL-listed and labeled, and equipment
marked, "Suitable for use as Service Equipment".

2.10. NEC Compliance: Comply with NEC as applicable to electrical grounding and ground-fault protection
systems.

3. SUBMITTALS:
3.1. Product Data: Submit manufacturer's data including specifications, installation instructions and general
recommendations, for each type of panel board required.
3.2. Shop Drawings: Submit dimensioned drawings of panel boards and enclosures showing accurately scaled
layouts of enclosures and required individual panel board devices, including but not necessarily limited to,
circuit breakers, fusible switches, fuses, ground-fault circuit interrupters, and accessories.

PART 2 - PRODUCTS

4. CIRCUIT BREAKER PANEL BOARDS:

4.1. General: Except as otherwise indicated, provide panel boards, enclosures and ancillary components, of
types, sizes, and ratings indicated, which comply with manufacturer's standard materials, design and
construction in accordance with published product information; equip with number of unit panel board
devices as required for complete installation. Where types, sizes, or ratings are not indicated, comply with
NEC, UL and established industry standards for applications indicated.

4.2. Interiors:

4.2.1. All interiors shall be completely factory assembled. They shall be so designed that switching and
protective devices can be replaced without disturbing adjacent units and without removing the main
bus connectors, so that circuits may be changed without machining, drilling or tapping.
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4.2.2. Branch circuits shall be arranged using double row construction except when narrow column panels
are indicated. A nameplate shall be provided listing panel type and ratings.

4.2.3. Unless otherwise noted, full size insulated neutral bars shall be included. Bus bar taps for panels
with single pole branches shall be arranged for sequence phasing of the branch circuit devices.
Neutral bussing shall have a suitable lug for each outgoing feeder requiring a neutral connection. A
ground bus will be included in all panels.

4.3. Boxes:

4.3.1. Boxes shall be at least 20 inches wide made from galvanized steel. Provide minimum gutter space
in accordance with National Electric Code. Where feeder cables supplying the mains of a panel are
carried through its box to supply other electrical equipment, the box shall be sized to include the
additional required wiring space. At least four interior mounting studs with adjustable nuts shall be
provided.
4.3.1.1. No "load centers" will be accepted.

4.4. Trim:

4.4.1. Switching device handles shall be accessible. Doors and panel board trims shall not uncover any
live parts. Doors shall have flush type cylinder lock and catch except doors over 48 inches in height
shall have auxiliary fasteners top and bottom of door in addition to the flush type cylinder lock and
catch. Panel board switching devices with individual dead front doors shall be acceptable in lieu of
standard door in trim design.

4.4.2. Panel board trim clamps shall be of the indicating type.

4.4.3. Door hinges shall be concealed. All locks shall be keyed alike; directory frame and card having a
transparent cover shall be furnished with each door.

4.4.4. The panel board front shall provide door-and-door construction consisting of hinged inner dead-
front shield and a formed door over the entire panel board. The front shall be tamper resistant and shall
not be removable with the door locked.

4.4.5. All exterior and interior steel surfaces of the trim shall be properly cleaned, primed with a rust
inhibiting phosphatized coating, and finished with a gray ANSI 61 paint. After installation, trim
clamps shall not be accessible when the panel door is closed and locked.

4.5. Conductors:

4.5.1. All main bus bars shall be copper or aluminum, sized in accordance with UL standards to limit the
temperature rise on any current carrying part to a maximum of 50 deg. C above an ambient
temperature of 40 deg. C maximum.]

4.6. Circuit Breakers:

4.6.1. Provide circuit breakers and ancillary components, of types, sizes, ratings and electrical
characteristics indicated, which comply with manufacturer's standard design, materials, components,
and construction in accordance with published product information, and as required for a complete
installation.

4.6.2. Provide factory-assembled, molded-case circuit breakers ampere ratings as specified, 250-volts, 60
HZ. Provide breakers with permanent thermal and instantaneous magnetic trips in each pole. Construct
with overcenter, trip-free, toggle type operating mechanisms with quick-make, quick-break action and
positive handle trip indication. Construct breakers for mounting and operating in any physical position
and in an ambient temperature of 40 deg. C. Provide breakers with mechanical screw type removable
connector lugs, AL/CU rated.

4.6.3. All circuit breakers in lighting and appliance panel boards shall be "switch-rated” devices.

4.7. Lighting and Appliance Panel boards:

4.7.1. Panels where shown for use at 240 volts maximum shall be UL listed with integrated assembly
rating of 22K A.1.C. and shall be Square D, type NQ or approved equal.

4.7.2. Panels where shown for use with 480 volts maximum shall be UL listed with integrated assembly
rating of 22 A.1.C. and shall be Square D NEHB or approved equal.

5. OVERCURRENT PROTECTIVE DEVICES:
5.1. Molded-Case Circuit Breakers:
5.1.1. General: Except as otherwise indicated, provide circuit breakers and ancillary components, of
types, sizes, ratings and electrical characteristics indicated, which comply with manufacturer's
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standard design, materials, components, and construction in accordance with published product
information, and as required for a complete installation.

5.1.2. Provide factory-assembled, molded-case circuit breakers ampere ratings as specified, 250-volts, 60
HZ. Provide breakers with permanent thermal and instantaneous magnetic trips in each pole. Construct
with overcenter, trip-free, toggle type operating mechanisms with quick-make, quick-break action and
positive handle trip indication. Construct breakers for mounting and operating in any physical position
and in an ambient temperature of 40 deg. C. Provide breakers with mechanical screw type removable
connector lugs, AL/CU rated.}

5.2. Fuses:

5.2.1. General: Except as otherwise indicated, provide fuses of types, sizes, ratings, and average
time/current and peak let-through current characteristics indicated, which comply with manufacturer's
standard design, material, and construction in accordance with published product information, and
with industry standards and configurations.

5.2.2. Class RK1 and Class J Current-Limiting Fuses: Provide UL Class R1 and Class J current-limiting
fuses rated 250 V, 60 Hz, 200 amperes, with 200,000 RMS symmetrical interrupting current rating.

6. GROUNDING SYSTEMS:

6.1. General: Provide each electrical grounding system indicated, with assembly of materials including, but
not necessarily limited to, cables/wires, connectors, terminals (solderless legs), grounding rods/electrodes
and plate needed for complete installation.

6.2. Provide electrical grounding conductors for grounding connections matching power supply wiring
materials and sized according to NEC.

6.3. Heavy Duty Compression Terminal: Provide UL467 listed heavy duty compression terminal. Provide
prefilled with Penetrox compound and strip sealed. Provide Burndy Hylug or approved equal.

6.4. Ground Rod Tap Connectors: Provide UL467 listed, prefilled with Penetrox compound, Burndy YGHR-C
or approved equal.

6.5. Ground Rods: Steel with copper welded exterior, 3/4" dia. x 10",

PART 3 - EXECUTION

7. INSTALLATION OF PANEL BOARDS:

7.1. General: Install panel boards and enclosures where indicated in accordance with Manufacturer's written
instructions, applicable requirements of NEC and NECA's "Standard of Installation”, and in compliance
with recognized industry practices to ensure that products fulfill requirements.

7.2. Coordinate installation of panel boards and enclosures with cable and raceway installation work.

7.3. Anchor enclosures firmly to walls and structural surfaces, ensuring that they are permanently and
mechanically secure.

7.4. Provide electrical connections within enclosures.

7.5. Fill out panel boards' circuit directory cards upon completion of installation work. Only type-written
circuit directories will be accepted.

7.6. Connect circuitry within panel board in the same order as shown on the panel schedule.

8. INSTALLATION OF OVERCURRENT PROTECTIVE DEVICES:

8.1. Install overcurrent protective devices as indicated, in accordance with the manufacturer's written
instructions and with recognized industry practices to ensure that protective devices comply with
requirements. Comply with NEC and NEMA standards for installation of overcurrent protective devices.

8.2. Coordinate with other work, including electrical wiring work, as necessary to interface installation of
overcurrent protective devices with other work.

8.3. Fasten circuit breakers without mechanical stresses, twisting or misalignment being exerted by clamps,
supports, or cabling.

9. GROUNDING SYSTEM INSTALLATION:
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9.1.

9.2.

9.3.

9.4.

9.5.

Install electrical grounding systems in accordance with manufacturer's written instructions and with
recognized industry practices. Comply with requirements of NEC, NECA and NEMA standards for
installation of grounding and ground-fault protection systems and devices.

Notify Engineer of grounding device installation no less than forty-eight hours prior to concrete pour, so
that installation may be inspected.

Fasten ground-fault sensing devices without mechanical stresses, twisting or misalignment being exerted
by clamps, supports, bus bars or cables.

Upon completion of installation of ground-fault protection devices and after electrical circuitry has been
energized, demonstrate capability and compliance with requirements.  Where possible, correct
malfunctioning units at site, then retest to demonstrate compliance; otherwise, remove and replace with
new units, and proceed with retesting.

Upon completion of installation of electrical grounding system, test ground resistance with ground
resistance tester. Where tests show resistance-to-ground is over 20 ohms, take appropriate action to reduce
resistance to 20 ohms or less by driving additional ground rods and/or by chemically treating soil
encircling ground rods with sodium chloride, calcium chloride, copper sulphate, or magnesium. Then
retest to demonstrate compliance.

END OF SECTION 16160
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SECTION 16170 - MOTOR AND CIRCUIT DISCONNECTS

PART 1 - GENERAL

1. DESCRIPTION OF WORK:
1.1. Types of motor and circuit disconnect devices specified in this section include the following:
Disconnect Switches.

2. QUALITY ASSURANCE:
2.1. UL Compliance and Labeling: Provide devices which have been UL-listed and labeled.

3. SUBMITTALS:
3.1. Product Data: Submit manufacturer's data including specifications, installation instructions and general
recommendations, for each device required.

PART 2 - PRODUCTS

4. DISCONNECT SWITCHES:

4.1. General-Duty Disconnect Switches: Provide surface-mounted, general-duty type, sheet-steel enclosed
switches, of types, sizes, and electrical characteristics indicated; rated 240 volts, 60 hertz, with number of
poles and blades and amp rating as specified for each application; incorporating spring assisted, quick-
make, quick-break switches which are so constructed that switch blades are visible in OFF position with
door open. Equip with operating handle which is integral part of enclosure base and whose position is
easily recognizable, and is capable of being padlocked in OFF position. Construct current carrying parts of
high-conductivity copper, with silver-tungsten type switch contacts, and stamped enclosure knockouts.
Provide NEMA 1 or 3R type enclosure as required for each application.

PART 3 - EXECUTION

5. INSTALLATION OF DISCONNECT SWITCHES:

5.1. Service Disconnect: Provide service disconnect device mounted on rack on concrete pad adjacent exisiting
service disconnects.

5.2. Install disconnect switches where indicated, complying with manufacturer's written instructions, applicable
requirements of NEC, NEMA and NECA's "Standard of Installation”, and in accordance with recognized
industry practices to ensure that products fulfill requirements.

5.3. Coordinate motor and circuit disconnect switch installation work with electrical raceway and cable work,
as necessary for proper interface.

5.4. Install disconnect switches used with motor-driven appliances, and motors and controllers within sight of
controller position unless otherwise indicated.

5.5. Special Installation Requirements:

5.5.1. At RTU's: Mount disconnect on side of RTU. Ensure that portion of housing to which disconnect is
attached does not require removal for normal maintenance. Provide flex conduit from roof mounted
conduit to disconnect. Attach to housing with minimum of three screws. All screw openings shall be
weather-tight. Provide additional support bracket(s) as necessary to ensure rigid installation.

5.5.2. At CU's: Mount disconnect on side of condensing unit. Ensure that portion of housing to which
disconnect is attached does not require removal for normal maintenance. Provide flex conduit from
roof mounted conduit to disconnect. Attach to housing with minimum of three screws. All screw
openings shall be weather-tight. Provide additional support bracket(s) as necessary to ensure rigid
installation.

6. APPLICATION:
6.1. Disconnects:
6.1.1. Provide 400A/3P general-duty fused disconnects as appropriate for service disconnect.
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6.1.2. Provide 30A/3P or 60A/3Pgeneral-duty non-fused circuit disconnects as appropriate for RTU’s and
CU’s.

END OF SECTION 16170
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SECTION 16190 - SUPPORTING DEVICES

PART 1 - GENERAL

1. DESCRIPTION OF WORK:
1.1. Support, anchors, sleeves, seals, for electrical raceway systems.

2. QUALITY ASSURANCE:

2.1. NEC Compliance: Comply with NEC as applicable to construction and installation of electrical
supporting devices.

2.2. ANSI/NEMA Compliance: Comply with applicable requirements of ANSI/NEMA Std Pub No. FB 1,
"Fittings and Supports for Conduit and Cable Assemblies".

2.3. MSS Compliance: Comply with applicable MSS standard requirements pertaining to fabrication and
installation practices for pipe hangers and supports.

2.4. NECA Compliance: Comply with National Electrical Contractors Association's "Standard of Installation™
pertaining to anchors, fasteners, hangers, supports, and equipment mounting.

2.5. UL Compliance: Provide electrical components which are UL-listed and labeled.

3. SUBMITTALS:
3.1. Product Data: Submit catalog cuts, specifications, installation instructions, for each type of support,
anchor, sleeve and seal.
3.2. Shop Drawings: Submit dimensioned drawings of fabricated products, indicating details of fabrication
and materials.

PART 2- PRODUCTS

4. MANUFACTURED SUPPORTING DEVICES:

4.1. General: Provide supporting devices; complying with manufacturer's standard materials, design and
construction in accordance with published product information, and as required for a complete installation;
and as herein specified.

4.2. Single Conduit, Horizontal: Support with Kindorf Series C-149 adjustable lay-in hangers or approved
equal.

4.3. Single Surface-Mounted Conduit, Horizontal or Vertical: Support with Kindorf Series HS-400 or
approved equal.

4.4. Multiple Surface/Suspended Conduit, Vertical or Horizontal: Support with Kindorf Series B channel and
Series C-105 pipe straps.

4.5. Support Components: Provide supporting devices of types, sizes and materials indicated; and having the
following construction features:

4.,5.1. Hexagon Nuts: For 1/2" rod size; galvanized steel.
4.5.2. Round Steel Rod: Black steel; 1/2" dia.
4.,5.3. Beam Clamps: Kindorf Series 500 or approved equal.}

4.6. Sleeves and Seals: Provide sleeves and seals as specified in Division-15 section "Pipe, Tube and
Fittings". See "Pipe Sleeves" and "Sleeve Seals".

4.7. Conduit Cable Supports: Provide cable supports with insulating wedging plug for non-armored type
electrical cables in risers; construct for rigid metal conduit; 4-wires, type wire as indicated; construct body
of malleable iron casting with hot dip galvanized finish.

4.8. Roof-Mounted Conduit Supports: Provide rigid PVC roller-bearing pipe support, Miro Industries Model
24-R, or approved equal. No alternates without Engineer approval.

PART 3 EXECUTION

5. INSTALLATION OF SUPPORTING DEVICES:
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5.1.

5.2.

5.3.

5.4.

5.5.

Install hangers, anchors, sleeves and seals as indicated, in accordance with manufacturer's written
instructions and with recognized industry practices to ensure supporting devices comply with requirements.
Comply with requirements of NECA, NEC and ANSI/NEMA for installation of supporting devices.

Coordinate with other electrical work, including raceway and wiring work, as necessary to interface
installation of supporting devices with other work.

Install hangers, supports, clamps and attachments to support piping properly from building structure.
Arrange for grouping of parallel runs of horizontal conduits to be supported together on trapeze type
hangers where possible. Install supports with maximum spacing indicated.

Provide sleeve seals for sleeves located in foundation walls below grade, or in exterior walls. Tighten
sleeve seal nuts until sealing grommets have expanded to form watertight seal.

Roof-Mounted Supports: Install support flat on roof, removing any aggregate from the area to receive the
support. Provide additional 12"x12" pad of 90# roofing material below support. Mop roof pad onto roof
and support onto pad. Provide multiple stacked supports as necessary for elevation changes.

END OF SECTION 16190
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SECTION 16510 - BUILDING LIGHTING

PART 1 - GENERAL

1. DESCRIPTION OF WORK:
1.1. Types of lighting fixtures in the section include the following:
Fluorescent.

2. QUALITY ASSURANCE:

2.1. NEC Compliance: Comply with NEC as applicable to installation and construction of building lighting
fixtures.

2.2. NEMA Compliance: Comply with applicable requirements of NEMA Std Pub Nos. LE 1 and LE 2
pertaining to lighting equipment.

2.3. ANSI/IES Compliance: Comply with ANSI 132.1 pertaining to lighting fixtures.

2.4. UL Compliance: Provide interior lighting fixtures which have been UL-listed and labeled.

2.5.CBM Labels: Provide fluorescent-lamp ballasts which comply with Certified Ballast Manufacturers
Association standards and carry the CBM label.

3. SUBMITTALS:
3.1. Product Data: Submit manufacturer's data on lighting fixtures.
3.2. Shop Drawings: Submit fixture shop drawings in booklet form with separate sheet for each fixture,
assembled in luminaire "type" alphabetical order, with proposed fixture and accessories clearly indicated
on each sheet.

PART 2 - PRODUCTS

4. LIGHTING FIXTURES:

4.1. General: Provide lighting fixtures, of sizes, types and ratings indicated; complete with, but not necessarily
limited to, housings, lamps, lamp holders, reflectors, ballasts, starters and wiring.

4.2. Fluorescent-Lamp Ballasts: Provide electronic-type fluorescent-lamp ballasts, capable of operating lamp
types indicated; with high power factor, rapid-start, and low-noise features; Type 1; Class P; sound-rated
A, and with internal thermal protection.
4.2.1. Provide Sylvania "OSRAM" or approved equal.
4.2.2. Provide four-lamp ballasts for fixtures where inside/outside lamps are not switched independently.

5. FLUORSCENT LIGHTING FIXTURES:

5.1. "FA": Spec grade recessed troffer. Provide with opposing, rotary-action cam latches; door from hinged or
latched from either side; frame corners screwed together; gasket between door and frame; hinged and
latched wireway; pressure-lock lampholders; regressed aluminum frame.

Manufacturer: Lithonia

Catalog Number: 2SP-G-432-RW-A12125-MVOLT
Watts: 150W

Lamps: 4-F32RST8CW

Mounting: T-Bar

5.2. "FB": Spec grade recessed troffer. Provide with opposing, rotary-action cam latches; door from hinged or
latched from either side; frame corners screwed together; gasket between door and frame; hinged and
latched wireway; pressure-lock lampholders; regressed aluminum frame.

Manufacturer: Lithonia

Catalog Number: 2SP-G-232-RW-A12125-MVOLT
Watts: 75W

Lamps: 2-F32RST8CW

Mounting: T-Bar

5.3. "FH": Spec grade surface-mounted steel-sided fluorescent light. Provide with steel-sides, opposing, rotary-
action cam latches; door from hinged or latched from either side; frame corners screwed together; gasket
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between door and frame; hinged and latched wireway; pressure-lock lamp holders; regressed aluminum
frame.

Manufacturer: Lithonia

Catalog Number: 2M-432-RW-A12.125-120-ES

Watts: 150W

Lamps: 4-F32RST8CW

Mounting: Surface

PART 3 - EXECUTION

6. INSTALLATION OF LIGHTING FIXTURES:

6.1. Install lighting fixtures at locations and heights as indicated, in accordance with fixture manufacturer's
written instructions, applicable requirements of NEC, NECA's "Standard of Installation”, NEMA
standards, and with recognized industry practices to ensure that lighting fixtures fulfill requirements.

6.2. Coordinate with other electrical work as appropriate to properly interface installation of interior lighting
fixtures with other work.

6.3. Fasten fixtures securely to indicated structural support; and check to ensure that solid pendant fixtures are
plumb.

7. ADJUST AND CLEAN:
7.1. Clean lighting fixtures of dirt and debris upon completion of installation.
7.2. Protect installed fixtures from damage during remainder of construction period.

8. FIELD QUALITY CONTROL:
8.1. Upon completion of installation of lighting fixtures, and after building circuitry has been energized, apply
electrical energy to demonstrate operation. Where possible, correct malfunctioning units at site, then retest
to demonstrate compliance; otherwise, remove and replace with new units, and proceed with retesting.

9. PROJECT CLOSEOUT:
9.1. At the time of Substantial Completion, replace lamps in interior lighting fixtures which are observed to be
noticeably dimmed after Contractor's use and testing, as judged by Architect/Engineer.
9.2. Furnish stock or replacement lamps amounting to 15% (but not less than one lamp in each case) of each
type and size lamp used in each type fixture. Deliver replacement stock as directed to Owner's storage
space.

10. GROUNDING:
10.1. Provide tight equipment grounding connections for each interior lighting fixture installation where
indicated.

END OF SECTION 16510
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