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SECTION 21.10.00
WATER BASED FIRE SUPPRESSION SYSTEMS

I. GENERAL

A. WORK INCLUDED 
1. The requirements of Section 23.00.00 and 22.00.00 apply to all work described

in the Section.
2. Includes:

a. Piping.
b. Fittings.
c. Valves

B. REFERENCE STANDARDS
1. ANSI:  American National Standards Institute, 1430 Broadway, New York, New York

10018, U.S.A.
a. B16.3 - Malleable-Iron Screwed Fittings, 150 and 300 lb.
b. B16.5 - Steel Pipe Flanges, Flanged Valves, and Fittings.
c. Z53.1- Safety Color Coder for Marking Physical Hazards.

2. ASTM:  American Society for Testing and Materials, 1916 Race Street,
Philadelphia, Pennsylvania 19103, U.S.A.
a. A53 - Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless.

3. Local Standards:  In all cases, piping materials selected shall not be in
violation with the requirements of the local code enforcing authorities.

4. National Fire Protection Association (NFPA)
a. NFPA 13   Standard for the installation of Sprinkler Systems.
b. NFPA 14   Standard for the installation of standpipe and Hose System.
c. NFPA 20   Standard for the installation of Centrifugal fire pumps.
d. NFPA 24   Standard for the installation of Private Fire Service Mains.
e. NFPA 70   National Electrical Code.

5. Underwriters' Laboratories inc:
a. Fire Protection Equipment Directory (1/86).

6. Factory Mutual Engineering Corp. (FM)
a. Approval Guild 1986.

II. GENERAL DESCRIPTION

A. DESCRIPTION OF WORK
1. Modify the existing wet pipe fire protection system in accordance with NFPA 13,

The Texas State Board of Insurance Supplement. (Latest Edition), and the local
Authority Having Jurisdiction’s requirements.  Note that all material shall be
U.L. approved for use in Fire Protection Systems and all equipment shall be
rated for 175 psi.
a. The existing system is to be modified as necessary to accommodate the new

wall layout in the existing sanctuary building.
b. In the renovated area where new walls are not added the existing sprinkler

heads are to be relocated as needed to accommodate the new ceiling grid
layout.

2. Fire Protection Shall include as a minimum the following:
a. Inside Sprinkler System shall be designed as follows:

(1) Light hazard occupancy.
(2) In areas with finish ceilings sprinklers shall be recessed heads with

a cover plate matching the ceiling. Note sprinkler heads must be
located in centers of ceiling tile or symmetrical with other ceiling
mounted fixtures.

(3) Pipe shall be schedule 40 black steel for sizes 1" through 2".
(4) Pipe shall be schedule 10 light wall for 2 ½" through 6".  Other pipe

types that are approved by listed authorities named previously may
be accepted upon approval by the Engineer/Architect.

(5) Fittings 1" through 2" shall be threaded 125# cast iron or 150#
malleable iron.
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(6) Fittings 2 ½" through 6" shall be grooved pipe connection (Victaulic
or Grove Lock).  Grooved ends must be roll grooved for thin wall
pipe.

(7) Hangers shall be designed/spaced, and sized in accordance with NFPA
#13 as modified by TSBI Supplement.

III. WORK PROVIDED BY OTHERS

A. GENERAL
1. The entire building is to be provided with adequate heat which will preclude the

necessity of insulation within the building itself.
2. Painting of the Sprinkler piping shall be by others.  Note Fire Protection

Contractor shall be responsible for leaving pipe in clean condition ready to
paint free from oil pipe dope or other foreign material.

3. Fire Extinguishers, and Fire Extinguisher Cabinets.
4. Ceiling Contractor to be responsible for cutting required holes in drop in

ceiling tiles for sprinkler heads.  Fire Protection Contractor will still be
responsible for location of holes.

B. ELECTRICAL AND FIRE ALARM INSTALLER SHALL PROVIDE
1. All associated wiring of flow switches, and tamper switches.
2. Complete Fire Detection/ Alarm system as required in Section 26.00.00 of

these Specifications.

************************************
END OF SECTION 21.10.00
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SECTION 22.00.00

PLUMBING GENERAL REQUIREMENTS

I. GENERAL
A. RELATED WORK

1. The Architectural Drawings and Specifications  (including the front and such as
the General Conditions, and Supplementary General Conditions, etc.) the
Structural Drawings and Specifications, the Electrical Drawings and
Specifications, the Mechanical Drawings and Specification and the Plumbing
Drawings and apply to the work specified in the Plumbing Sections, and shall be
complied with in every respect.  The Contractor shall examine all of these
documents, which make up the Contract Documents, and shall coordinate them with
all work on the Plumbing Drawings and in the Plumbing Sections of these
Specifications.

B. SCOPE OF WORK  
1. The work covered by the Plumbing Sections of the Specifications shall include

the furnishing of all materials, labor, transportation, tools, permits, fees,
utilities, and incidentals necessary for the complete installation of all
plumbing work required in the Contract Drawings.

2. It is the intent of the Contract Documents to provide an installation complete
in every respect.  In the event that additional details or special construction
is required for work indicated or specified in this section or work specified
in  other sections, it shall be the responsibility of the Contractor to provide
all material and equipment which is usually furnished with such systems in order
to complete the installation, whether mentioned or not.

3. The Contractor shall be responsible for the coordination and proper relation of
his work to the building structure and to the work of all trades. The Contractor
shall visit the premises and thoroughly familiarize himself with the existing
site conditions, and all details of the work and the working conditions and to
verify all dimensions in the field.  The Contractor shall advise the Architect
of any discrepancy prior to bidding.  The submission of bids shall be deemed
evidence of the Contractors site visit, the coordination of all existing
conditions, and the inclusion of all consideration for existing conditions.

C. DEFINITIONS
1. Where the word "provide" appears in these specifications, it shall be construed

to mean "furnished and install complete and ready for safe and regular use".
2. Where the word or words "plumbing", "plumbing systems", or "plumbing work":

appear in these specifications, it shall be construed to mean the "plumbing"
work.

D. CODES AND STANDARDS
1. Comply with the current version of all applicable laws, rules, regulations, and

ordinances of Federal, State, and Local Authorities.
2. All equipment shall comply with all applicable requirements of laws, codes,

ordinances, legislation, etc., of all Federal, State, and Local Authorities,
whether specifically indicated in the Contract Documents or not.

3. Where the Contract Drawing and Specification requirements are in excess of Code
requirements, and are permitted under the Code, the requirements of the Contract
Drawings and Specifications shall govern.

E. DRAWINGS AND SPECIFICATIONS
1. The drawings and specifications are cooperative, and work or materials called

for in one, but not in the other, shall be provided as if called for in both.
2. The drawings are diagrammatic and attempt to give a reasonable indication of the

arrangements of the principal apparatus, ductwork, and piping; and shall be
followed as closely as possible.  Space shall be determined by reference to the
general building plans and by actual measurements at the building.  Where
headroom or space conditions appear inadequate, the Architect shall be notified
before proceeding with the work.

3. All off-sets, fittings, expansion joints, anchors, and accessories that are
required for a complete system shall be provided even if not specifically
indicated on the drawings or mentioned in the specifications.  Off-sets,
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transitions, and changes in the direction of piping and ductwork shall be made
to maintain proper head room and pitch of graded lines.  Provided all necessary
traps, air vents, sanitary vents, etc. required as a result of these transitions
and changes in direction.

4. Route all piping and ductwork as high as possible unless specifically indicated
otherwise on the drawings.

5. If directed by the Architect, the Contractor shall with no extra charge raise
any piping and ductwork not routed as high as possible, and make any reasonable
modifications needed to prevent conflict with other trades, or for the proper
execution of the work.

6. If any departures from the Drawings are deemed necessary by the Contractor,
details of such departures and the reasons therefor shall be submitted to the
Architect for review.  No departures shall be made without prior written
acceptance of the Architect.

7. The interrelation of the Specifications, the Drawings, and the schedules is as
follows:  The Specifications determine the nature and setting of the several
materials, The Drawings establish the quantities, dimensions, and details, and
the schedules give the performance characteristics.

8. Should the Drawings disagree in themselves, or with the Specifications, the
better quality or the greater quantity of work or materials shall be estimated
upon, and unless otherwise directed by the Architect in writing, shall be
performed or furnished.  In case the Specifications should not fully agree with
the schedules, the latter shall govern.  Figures indicated on Drawings govern
scale measurements and large scale details govern small scale Drawings.

9. Items specifically mentioned in the Specifications but not shown on the Drawings
and/or items shown on the Drawings but not specifically mentioned in the
Specifications shall be installed by the Contractor under the appropriate
section of work as if they were both specified and shown.

F. MANUFACTURER'S INSTRUCTIONS 
1. The responsibility for the furnishing of the proper plumbing equipment and/or

material and the responsibility for seeing that it is installed as intended by
the manufacturer, rests entirely upon the Contractor.  If needed for proper
installation, operation, or start-up, the contractor shall request advice and
supervisory assistance from the representative of the specific manufacturer.
The manufacturers' published instructions shall be followed for preparing,
assembling, installing,  erecting, and cleaning manufactured materials or
equipment, unless otherwise indicated.  The Contractor shall promptly notify the
Architect in writing of any conflict between the requirements of the contract
documents and the manufacturers' directions and shall obtain the Architect's
instructions before proceeding with the work.  Should the Contractor perform any
such work that does not comply with the manufacturer's directions or such
instructions from the Architect, he shall bear all costs arising in connection
with the deficiencies.

G. EQUAL PRODUCTS 
1. The naming of a manufacturer and model number, or other identifying designation,

or a product herein or on the prints is intended to establish construction,
physical size, capacities, and/or other features affecting the utilization of
the product in this particular project.  The products of other manufacturers
will be considered and will be accepted if they are equal in all respects to the
specified products.  The decision as to the equality shall rest with the
Engineer, and such decision shall be final.  Should the product of an alternate
manufacturer be "approved", the Contractor proposing such product shall be
responsible for any additional cost to other Contractors for changes in their
work necessitated by the Substitute. 

H. COOPERATION WITH OTHER TRADES
1. Give full cooperation with other trades and furnish all information necessary

to permit the work of all trades to be installed satisfactorily and with the
least possible interference or delay.

2. Where the work under this Division is installed in close proximity to, or in
interference with, the work of other trades, assist in the working out of space
conditions to make a satisfactory adjustment.  Where necessary, prepare
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composite working plans and sections, at a suitable scale, to show how the work
will be installed in relation to the involved trades.  If work is installed
without coordination with other trades, and that uncoordinated work interferes,
then make the necessary modifications required to correct the condition.

3. Provide other trades with all necessary templates, patterns, setting plans, and
shop drawings required for the proper installation of the work and for the
purpose of coordinating the adjacent work.

4. Electrical power connections for and plumbing equipment are in Division 26.00.00
unless specifically indicated otherwise. Refer to Division 26.00.00 to determine
the electrical characteristics anticipated for the equipment.  Where equipment
is furnished that does not reflect the electrical characteristics anticipated
in Division 26.00.00 -- voltage, phase, full load current, horsepower, etc. --
then alterations to the electrical systems shall be the responsibility of this
Division, at no additional cost to the Owner.

5. PRECEDENCE OF WORK:  This contract includes many different systems furnished and
installed by different trades.  Each trade shall coordinate their work with that
of all other trades so that it may be installed in the most direct and
workmanlike manner without hindering or handicapping any other trades.  Where
space requirements conflict, the following order of precedence shall, in
general, be observed:
a.   Building lines.
b.   Structural members.
c.   Soil and drain piping
d.   Vent piping.
e.   Refrigerant piping.
f.   Condensate piping
g.  Supply ductwork.
h.  Exhaust ductwork.
i.  Domestic hot and cold water piping.
j.  Natural gas piping.
k.  Electrical conduit.

I. UTILITIES 
1. The Contract Documents reflect the general location, size and manner of routing

for all utilities known to be required on this project.  It shall be the
responsibility of the Contractor to visit the site, meet with the local Utility
Company personnel in order to coordinate and confirm the exact requirements for
all utilities.  The bid submitted by the Contractor shall include costs for all
such coordination work as well as any and all utility company charges and/or
fees. 

J. BUILDING CONSTRUCTION AND LAYOUT OF WORK 
1. General:  It shall be the responsibility of the Contractor to consult the

Architectural and Engineering Drawings and Details so as to thoroughly
familiarize himself with the type and quality of construction to be provided on
this project.

2. The Plumbing Drawings are diagrammatic in character and cannot show every
connection in detail or every line or conduit its exact location.  These details
are subject to the requirements of ordinances and also structural and
Architectural conditions.  The Contractor shall carefully investigate structural
and finish conditions and shall coordinate the separate trades in order to avoid
interference between the various phases of  work.  Work shall be laid out so
that it will be concealed in furred chases unless specifically noted or
indicated to be exposed.  Work shall be installed to avoid crippling of
structural members; therefore, inserts to accommodate hangers shall be set
before concrete is poured, and proper openings through floor, walls, beams, etc.
shall be provided as hereinafter specified or as otherwise indicated or required
before concrete is poured.  All work shall be run parallel or perpendicular to
the lines of the building unless otherwise noted.

K. GENERAL REQUIREMENTS FOR ALL EQUIPMENT
1. All equipment shall be new and of good quality.  Provide equipment with all

necessary parts and accessories even though the parts and accessories are not
specifically mentioned.

2. Provide a factory applied finish on all exterior surfaces.  Any items that  have
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the finish marred shall be touched up or refinished to a new condition before
final acceptance.

3. Furnish three copies of spare parts lists, and operating and maintenance
instructions.  Deliver to the Architect at the time of final acceptance.

4. Rotating parts shall be in static and dynamic balance.
5. The fact that equipment is provided in accordance with make and model numbers

in the Contract Documents does not relieve the Contractor of the responsibility
for having such equipment function satisfactorily, and at the capacities
specified; or if the capacity is not specified, at the capacities claimed on the
shop drawings.

L. STANDARD PRODUCTS
1. Materials and equipment to be provided shall be the standard catalog products,

currently manufactured, of manufacturers regularly engaged in the manufacture
of products conforming to these Specifications, and shall essentially duplicate
materials and equipment that has been in satisfactory use at least two years
prior to bid opening.  Where custom or special items are required, these shall
be fully described using Drawings, material lists, etc., which fully describe
in detail the item proposed for use on this project.

M. CONDITION OF MATERIALS AND APPURTENANCES 
1. All equipment and associated material required for complete installation of

these systems shall be new and conform to manufacturer's recommendations, unless
otherwise specified.  All equipment injured or damaged in transit from factory,
during delivery to premises, while in storage on premises, while being erected
and installed, and/or while being tested, until time of final completion, shall
be replaced by this Contractor without extra cost to Owner

II. EXECUTION
A. SPACE AND EQUIPMENT ARRANGEMENT 

1. All equipment shall be installed in a manner to permit access to parts requiring
service.  

2. Any large piece of apparatus which is to be installed in any space in the
building, and which is too large to permit access through stairways, doorways,
or shafts shall be brought to the job and placed in the space before the
enclosing structure is completed.  Following placement in the space, such
apparatus shall be thoroughly, and completely protected from damage as
hereinbefore specified.

B. SUBMITTALS
1. Manner of Submittal:  All submittal data shall be submitted at one time in three

ring hard back binders which are at least two inches thick.  Partial or
piecemeal submittals will not be accepted.  The major category of equipment
having its own manila divider referenced to the particular paragraph(s)  of the
Specifications.  Where submittals cannot physically be contained in one binder,
additional binders shall be used, each clearly marked to indicate the sequence
of the submittal.

2. All items to be furnished shall be submitted.  The supply of an item
specifically referenced to, or a particular manufacturer and or model number
shown on the drawings do not preclude the submittal process.

3. Submittals:  Each binder shall indicate on the front cover or the cover sheet
the following:  the title of the submittal; the name and location of the
building; the names of the Architect and Engineer; the name of the Contractor
making the submittal; and the date of the submittal.  Arrangement of the above
information shall be such that the cover or title sheet can also accept a
listing of each correction and/or revision, and stamp of certification of the
Contractor making the submittal.
a. Arrangement of Items:  Submittals shall be subdivided according to equipment

or material types, with each division having a manila divider with tab
clearly denoting the subdivision and referencing the appropriate paragraphs
of the Specifications.  These subdivisions should include but not be limited
to piping, insulation, equipment, fixtures, controls, grills/registers,
etc., as appropriate for the particular project.  There will be two types
of indexes required for each submittal.
(1) General Index:  There shall be a general index behind the title sheet
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which indexes the entire submittal by section (divider).
(2) There shall be a separate detailed listing included at the front of

each section of the submittal listing each item by item as follow 

MANUFACTURERS' NAME AND THE MODEL NUMBER

SPECIFIED
                                   AND

THE MANUFACTURERS' NAME AND MODEL NUMBER
SUBMITTED

IF OTHER THAN THAT SPECIFIED

b. Specific Submittal Data:  Specific data for every  plumbing item shall be
included within the appropriate submittal sections.  Specific data shall
include the manufacturer's name and designation, performance and capacity
data, type of construction and materials data, and dimensional data.
Acceptable submittal and materials are manufacturer's catalog cuts and data
sheets, and as required easily readable, professionally prepared, scaled
Drawings containing sufficient Drawings, elevations, sections and isometrics
to describe in full each plumbing item.  Each appropriate item on each sheet
shall be clearly identified.

4. Compliance Stamp:  Each submittal shall include a compliance stamp signed by the
Contractor's person authorized to make such signatures.  His signature indicates
that he has coordinated all items in the submittal with the Drawings,
Specifications, and building construction, and all meet or exceed the
requirements of the Specifications, and will physically interchange with the
item specified and/or as indicated on the Drawings and Specifications.  Unless
so certified, all documents will be returned for re-submittal.  Certification
shall be in the form of a rubber stamp impression or typed which states:

I hereby certify that this Shop Drawing and/or
Brochure has been checked prior to submittal to

 the Engineer and that it complies in all
respects (except as noted*) with the

requirements of the Contract Documents for this
Project.

(Name of Contractor)
 Signed _____________________________

Position __________________________
Date ______________________________

               *  Refer to exception requirements herein.   

5. Substitutions:  Unless otherwise specifically noted, the listing of product
manufacturers, catalog numbers, etc. in the various sections of the
Specifications is intended to establish a standard of quality only, and is not
intended to preclude open, competitive bidding.  The substitute materials,
equipment, or methods which he feels are equal or superior to those specified
will be considered, provided he submits in writing with the submittal a letter
indicating that he:
a. Has personally investigated each proposed substitution product and

determined that each has all the same accessories and is equal or superior
in all respects to that specified;

b. Will provide the same guarantee for each substitution that he would for that
specified;

c. Has coordinated the installation of each item which he proposes to
substitute with all trades and includes the costs for any changes required
for the work to be complete in all respects. The Contractor will prepare
Shop Drawings where required by the Architect or where dimensions vary, or
to show adjustments to the  plumbing system to fully insure coordination of
the substitute item(s) into the designed system.
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d. Waives any and all claims for additional costs related to the
substitution(s).

e. Separately listed any and all deviations or variations of the substitute
from the specified item with the specific item data clearly marked.

6. Submittal Processing Time 
a. The Contractor shall allow three (3) weeks for submittal processing in the

Engineer's office exclusive of transmittal time and shall schedule the time
of each submittal accordingly.

b. Any submittal that is marked resubmit or with comments requiring re-
submittal must be resubmitted within two (2) weeks following notification.
If no satisfactory material is submitted within the two-week period, the
Architect reserves the right to require the Contractor to furnish items
specified and/or as described in the contract documents.

c. No allowances will be made for submittals which are not made in a timely
fashion or which are turned down because they are not equal.  Should
delivery problems arise due to the above, affecting the completion time of
the project, the Contractor will arrange for special handling of problem
items, (including air freight shipping, etc.), or if this is not possible
he will furnish and install acceptable alternates until the proper materials
arrive and then replace the alternate materials with the approved materials,
all at no cost to the Owner.  If the Contractor is not able to furnish an
acceptable alternate until the proper materials arrive, he will assume all
costs for furnishing and installing all alternates as directed by the
Architect and/or will pay a suitable penalty for the inconvenience
experienced by the Owner.  This penalty will be set by the Owner based on
the particular circumstances.

7. Quantity of Submittals: The Contractor shall submit ten sets of submittals for
review to the Architect.  

8. Submittal Review: Submittals which are submitted in an acceptable manner as
outlined hereinbefore, will be reviewed by the Engineer.  The Engineer will
review and mark-up the submittal with comments and will then stamp each item as
either "final Review", "Reviewed - Exceptions Noted", or "Resubmit".  Any
comment sheets attached shall become a part of this contract.   The Architect,
and Engineer will each retain one copy for their files, four copies will be
delivered to the owner, and remaining copies will be transmitted to the
Contractor.  The Contractor may then duplicate and distribute as many copies as
needed.  If all items in a submittal are marked "Final Review", no additional
submittal is require.  If any item in a submittal is marked "Reviewed -
Exceptions Noted", the Shop Drawing or Brochure shall be corrected to agree with
the comments and resubmitted.  If marked "resubmit", the submittal shall be
repeated in accordance with the Contract Documents.
a. No item or material shall be ordered, purchased or installed until the

Contractor has received a comment sheet marked "Final Review" for the
material or item.  Any materials or items which are ordered, purchased or
installed without the "Final Review" stamp are at the Contractor's risk and
he will be responsible for all penalties should said materials or items be
found lacking in quality or capacity.

b. Review or comment by the Engineer will be for general compliance with the
basic design concept only.

c. The Engineer's review and comments will not relieve the Contractor of the
responsibility of:
(1) Complying with every requirement of the Drawings and Specifications,

unless the Contractor has called attention, in writing, to any
deviations contained in the submittal, and these deviations are
specifically noted as approved by the Engineer in his comments.

(2) Supplying all items as called for in the Drawings and Specifications
and the omission of any feature, capability, or part on any item
submitted by the Contractor implies that these missing features,
capabilities or parts will be furnished exactly as required by the
contract document.  

d. If the Shop Drawings or Brochures stamped "Final Review" are altered for any
reason, the "Final Review" is void.
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e. All work shall be done in accordance with the Shop Drawings and Brochures
stampede "Final Review" and a copy of the final submittal with all items
stamped "Final Review" shall be kept at the job site.  

f. Should the submittal information be insufficient for the Engineer to review,
the Contractor will be required to resubmit additional information as
required by the Engineer to make a meaningful evaluation.  In the event that
submittal information is not sufficient to allow the Engineer to ascertain
the quality of a substitute item as compared to the specified item, the
Contractor will be required to submit a sample.  All samples which are not
tested to destruction will be returned to the Contractor for his
disposition.

g. The Engineer reserved the right to revise his comments on any item or
material because of deceptive submittal material which appeared to be equal
to the quality or capacity required in the Drawings and/or Specifications,
but which when received at the job site are found to be lacking in quality
or capacity.  When any item is found to be lacking in quality or capacity
by inspection, the Contractor will be required to furnish and install the
material or items originally specified or shown on the drawing.

h. The Contractor at his option may summit materials for review and comment
prior to the bid date provided this is done in a timely manner but not less
than ten days prior to bid opening.

i. Owner's Records: The Contractor shall submit for the Owners records two (2)
sets of complete final review submittals at the end of the project.  

9. Spare Parts Data: As soon as practicable after approval of materials and
equipment, and if possible, not later than four months prior to the date of
beneficial occupancy, the Contractor shall furnish spare parts data for each
different item of equipment listed.  The data shall include a complete list of
parts and supplies, including the manufacturer's recommended items to be
purchased as spare parts, with current unit prices and sources of supply; a list
of parts and supplies that are either normally furnished at no extra cost with
the purchase of the equipment, or specified hereinafter to be furnished as part
of the contract.  The foregoing shall not relieve the Contractor of any
responsibilities under the guarantee specified.  

10. Documents submitted shall show sufficient data to indicate compliance with
the Contract Documents, and shall include as a minimum the following:

a. Manufacturer’s name and model number.
b. Equipment dimensions, details of construction, and finishes.
c. Sizes and location of piping and connections.
d. Performance data, including pump and fan curves.
e. Data on electric motors, including brake horsepower of driven equipment,

nameplate ratings and classes, starting and running full load current, and
required starter size.

f. Approval stamp of Underwriter's Laboratory or other approval as specified.
g. Manufacturer's list of recommended spare parts.
h. Any other submittal data specified for specific items of equipment.

C. SUPERVISION
1. A competent foreman or superintendent, initially approved by the Architect shall

be kept by the Contractor at the building to receive instructions and to act for
the Contractor.  Once this superintendent has been approved, no change shall be
made without approval of the Owner or his authorized representative.  The Owner
and/or his authorized representative shall have the right to observe the work
at any time.  The Contractor shall have a representative present when his work
is being observed, and he shall give assistance, as required, Recommendations
made by the observer shall be promptly carried out, and all unsatisfactory
material and/or workmanship shall be replaced at once, to the satisfaction of
the Architect.

D. CUTTING AND PATCHING 
1. Where it becomes necessary to cut through any wall, floor, or ceiling to permit

installation of any work under this section of the Contract, or to repair any
defects that may appear, up to the expiration of guarantee period, such cutting
shall be done under the supervision of the Architect by this Contractor.  This
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Contractor shall not be permitted to cut or modify any structural members
without the written permission of the Architect.

2. Patching of all openings cut by this Contractor, or repairing of any damage to
the work of other trades occasioned by cutting operations or occasioned by the
failure of any part of work installed under this contract, shall be performed
by the trade whose work is involved, but shall be paid for by this Contractor.

3. Any openings cut through exterior walls or roofs shall be provided with suitable
covers during construction to protect the property or materials involved.  Any
openings cut through walls below grade shall be properly protected to prevent
entrance of water or other damaging elements. 

E. HOISTING, SCAFFOLDING, AND TRANSPORTATION 
1. The Contractor shall provide his own hoisting facilities to set his materials

and equipment in place in the building, as indicated on Drawings.  
2. The Contractor shall provide his own scaffolding, ladders, etc.  to facilitate

the installation of items which cannot otherwise be reached.
3. The Contractor shall provide necessary transportation to facilitate the delivery

of all materials, equipment, tools, and labor to job, in accordance with intent
of these Documents.

F. EXCAVATION
1. All excavation shall be done in strict accordance with current OSHA, and any

other applicable agency.  Compliance with these regulation and actual trench
safety shall be the sole responsibility of the Contractor.

G. CLEANING 
1. The Contractor shall, at all times, keep the premises free from accumulations

of waste material or rubbish caused by him, his employees, or his work.  This
debris shall be removed, not only from the building, but also from the site and
from any street or alley adjacent to the site.

2. At completion of the project, the Contractor shall remove all of his tools,
scaffolding, and surplus materials.  He shall leave the area "broom clean".
Before final acceptance, Wipe clean all fixture, and other equipment supplied,
being careful to remove all stray paint and construction materials, dust and
particles.  Touch up all marred surfaces to restore existing conditions to those
provided by the manufacturer.

H. RECORD DRAWINGS
1. Maintain at the job site a complete set of "Record Drawings" that accurately

reflect the work as performed, including all changes to the design drawings.
The record drawings shall be maintained on a basis that is current to the
progress of the work.

2. Prior to final acceptance of the work, the Contractor shall deliver to the
Architect one set of erasable sepias, with a drawing quality equal to the
original drawings, for the final "Record Drawings."  Each sheet shall be marked
"AS-BUILT" and the set shall include all data contained in the on-site working
prints.

I. SLEEVES, CUTTING, AND PATCHING
1. Provide for the timely placing of sleeves for all piping and ductwork passing

through walls, partitions, beams, floors, and roofs when same are under
construction.  

2. No holes or sleeves shall be placed in concrete or steel beams without the
approval of the structural Engineer.

3. If holes and/or sleeves are not properly installed and cutting and patching
becomes necessary, it shall be done at no expense to the Owner.  Obtain approval
from the Architect before cutting or patching a constructed or existing wall,
floor, roof, or partition.

4. Where the floor or wall is fire rated, the penetration shall be completely
sealed using UL listed materials and a UL listed procedure sufficient to
preserve the fire rating.  Where the local authorities have special
requirements, then those requirements shall be fully complied with.

5. Pipe and duct sleeves, pitch pans, and lead flashing compatible with the roofing
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installation shall be provided for roof penetrations.
6. Where penetrations are made through the building roof the roofing

supplier/installer shall approve all penetration methods and associated flashing
before installation.  ( Note this is included to avoid conflicts with roof
warranty responsibility.)

J. HOUSEKEEPING PAD
1. Each piece of floor mounted equipment, such as air handlers, pumps, fans, etc.,

shall be set on neat cement finished, concrete bases.  Bases shall be not less
than 4" high, reinforced with #3 bar 12" on center each way or 6X6X6 wire mesh,
and shall be pinned to the floor with a minimum of two #3 bars.

2. Any equipment, such as refrigerant condensers, mounted outside the building
shall be set on neat cement finished,  concrete bases not less than 6" thick and
a minimum of 4" above the finished grade.  Bases shall be reinforced with #3 bar
12" on center each way or 6X6X6 wire mesh, and shall be pinned to the floor with
a minimum of two #3 bars.

K. ELECTRIC WIRING OF MOTORS AND EQUIPMENT 
1. The Plumbing Contractors are to set in place, ready for connection, all motors

to be provided under their contracts.  The Plumbing Contractors will furnish and
deliver all starter and control equipment for any motors which they furnish.
The Mechanical Contractor shall be responsible for the complete installation of
all automatic temperature control systems, including wire, conduit, and
interlocking connections.  

2. The Electrical Contractor shall connect all motors and shall set in place all
control devices, furnishing supports if and as necessary, and shall furnish and
install all interconnecting power wiring and make all connections ready for
operation between motors, starters, and disconnect switches, as required.  The
Electrical Contractor shall furnish and install all motor control centers, and
panels including any integral breakers, starters, etc.  These Contractors shall
refer to the Electrical Specifications for the scope of the connections to
equipment furnished under these contracts.

L. ESCUTCHEONS
1. Provide heavy chrome-plated or nickel-plated escutcheons on pipes passing

through walls and ceilings in finished areas.  Escutcheons shall be B&C No. 10,
or approved equal, chrome-plated steel plates with concealed hinges.

M. LUBRICATION
1. Provide means for lubricating all bearings and other machine parts.  If a part

requiring lubrication is concealed and inaccessible, extend lubrication tube
with a suitable fitting to an accessible location and identify it.

2. After installation, properly lubricate all parts requiring lubrication and keep
them adequately lubricated until final acceptance.

N. MACHINERY AND EQUIPMENT GUARDS
1. Provide all belts, couplings, wheels, and other moving parts of machinery with

easily removable expanded metal guards.  Provide tachometer openings for all
belt-driven or variable speed machinery.

O. PROTECTION OF MATERIALS AND EQUIPMENT
1. Take particular care not to damage the building structure.  All finished floors,

step treads, and finished surfaces shall be covered to prevent any damage during
construction.  Repair at no cost to the Owner any damage to existing facilities

2. Do not deliver equipment to the job site until the progress of construction has
reached the stage where the equipment is actually needed, or until the building
is closed in enough to protect the equipment from the weather.

3. Adequately protect the equipment from damage after delivery to the job.  Cover
with heavy drop cloths as required to protect from plaster, dirt, paint, dust,
water or physical damage.

4. Equipment that has been damaged by construction activities or weather due to
improper storage will be rejected, and the contractor is responsible to furnish
and install new equipment of a like kind.

5. At the time of final acceptance, all equipment shall be clean.
P. ACCESS DOORS

1. Provide steel, hinged access door and frame with flush handle for all concealed
valves, dampers, or other equipment provided under this Division.  Access doors
shall be suitable for the construction in which it is to be located.  Provide
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all information required to coordinate the locating and sizing of these access
doors.  Coordinate size and type with Architect.

Q. EQUIPMENT NOISE AND VIBRATION
1. Provide equipment and systems that are quiet and free of abnormal vibration

during operation.
2. Obtain equipment that is quiet in operation as compared to other available

equipment of its size, capacity, and type.  Install equipment so that a minimum
amount of noise and vibration is transmitted to the structure.  Fabricate the
duct system so that air noises generated in the system are held to a minimum.

3. After the system is in operation, make any changes to the equipment or installed
work that is required to provide a system that will operate with a minimum of
noise. OUTLETS.

R. VIBRATION ISOLATION 
1. The Contractor shall furnish and install vibration isolation means for all

equipment and materials furnished under this contract to prevent the
transmission of perceptible vibration, structure borne or air borne noise to
occupied areas.  Items requiring vibration isolation shall include:
a. All air handling equipment shall be mounted on one inch (1") thick cork rib

pads and/or rubber or steel spring isolator units properly sized, spaced,
and loaded, which in turn shall rest on a 4"minimum concrete base.

b. Where duct connects to air handling equipment a flexible connection shall
be made to prevent vibration from being transferred from the rotating
equipment to the fixed duct system.  Flexible connections shall have a
minimum of ½" movement available in all directions after installation.

S. OPERATING AND MAINTENANCE MANUAL
1. Prepare and submit to the Architect for delivery to the Owner two copies of an

indexed manual with complete technical data for every piece of equipment and
material installed under this Contract.
a. Complete plumbing submittals as approved.
b. Manufacturer's installation instruction brochures.  
c. Manufacturer's local representative and/or distributor's name and address.
d. Manufacturer's operating and maintenance brochures.
e. Contractor's installation wiring diagrams.
f. Control system installation Drawings.
g. Replacement part number listings and/or descriptions.

2. This manual shall include all of the listed data bound into a permanent
hard-back binder identified on the cover as "Operating and Maintenance Manual"
with additional cover display of the names and location of Building, the Owner,
the Architect, the Engineers, the General Contractor, and the Contractors
installing equipment represented in the brochure.

3. Contents of the manual shall be grouped in sections according to the various
sections of Division 23, and shall be listed in a Table of Contents, preceded
by a copy of these pages of these Specifications.  Sections shall be organized
as follows:
a. Each "tab" in the brochure shall identify the grouping of all literature

required for a single class of equipment  for all types of equipment on the
job.  

b. Contents under each "tab" shall refer to a single class of equipment, and
shall be arranged in the following sequence: First, the approved engineering
submittals with complete performance and technical data; Second, the
manufacturer's installation brochure; Third, the manufacturer's operating
and maintenance brochure; Fourth, the manufacturer's installation wiring
diagram; Fifth, the Contractor's field wiring diagram if different; and
Sixth, the manufacturer's brochure listing replacement part numbers and
description.  

c. Provide final tab Warranties and Guarantees" behind which all such items
will be located.

T. EXISTING FACILITIES
1. The Contractor shall be responsible for loss or damage to the existing

facilities as used by him and his workmen, and shall be responsible for
repairing or replacing such loss or damage.  The Contractor shall send proper
notices and receive written permission from the Owner to enter existing areas.
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The Contractor before beginning work in existing areas shall make necessary
arrangements and perform other services required for the care, protection, and
in service maintenance of all electrical, communication, plumbing, heating, air
conditioning, and ventilating services for new and existing facilities.  The
Contractor shall erect temporary barricades with necessary safety devices, as
required to protect personnel from injury, removing all such temporary
protection upon completion of the work.

2. The Contractor shall provide temporary or new services to all existing
facilities as required to maintain their proper operation when normal services
are disrupted as a result to the work being accomplished under this project.

3. Where existing construction is removed to provide working and extension access
to existing utilities, the Contractor shall remove doors, piping, conduit,
outlet boxes, wiring, light fixtures, air conditioning ductwork, and equipment,
etc.  to provide this access and shall reinstall same upon completion of work
in the areas affected.

4. Where partitions, walls, floors, or ceilings of existing construction are
indicated to be removed, the Contractor shall remove and reinstall in locations
approved by the Architect all devices required for the operation of the various
electrical systems installed in the existing construction.  This is to include
but is not limited to temperature control system devices, electrical switches,
relays fixtures, piping, conduit, etc.  

U. DEMOLITION AND RELOCATION 
1. The Contractor shall modify, remove, and relocate all materials and items so

indicated on the Drawings or required by the installation of new facilities.
All removals and/or dismantling shall be conducted in a manner as to produce
maximum salvage.  Salvage materials shall remain the property of the Owner and
shall be delivered to such destination as directed by the Owner.  Materials and
items scheduled for relocation and which are damaged during dismantling or
reassembly operations shall be repaired and restored to the approval of the
Owner.  The Contractor may, at his discretion, and upon the approval of the
Owner, substitute new materials and items of like design and quality in lieu of
materials and items to be relocated.

2. All items scheduled for relocation and/or reuse on this project shall be
inspected by the Contractor and the Owner or his authorized representative.  A
written report of the condition of each item shall be made and provided the
Architect and Owner.  Where items scheduled for relocation and/or reuse are
found to be in damaged condition before work has been started on dismantling,
the Contractor shall call the attention of the Owner to such items and receive
further instructions before removal.  Items damaged in repositioning operations
are the Contractor's responsibility and shall be repaired or replaced by the
Contractor as approved by the Owner, at no additional cost to the Owner or the
Architect.

3. All items which are to be relocated shall be carefully removed in reverse to
original assembly or placement and protected until relocated.  The Contractor
shall clean, repair and provide all new materials, fittings, and appurtenances
required to complete the relocation and to restore the items to good operative
order.  All relocations shall be performed by workmen skilled in the work and
in accordance with standard practice of the trades involved.

4. Service lines and wiring to items to be removed, salvaged, or relocated shall
be removed to points as indicated on the Drawings, specified, or acceptable to
the Owner.  Service lines and wiring not scheduled for reuse shall be removed
to the points at which reuse is to be continued or service is to remain.  Such
services shall be sealed, capped, or otherwise tied off or connections into the
existing facilities in such a manner as to result in minimum interruption of
services to adjacent occupied areas.  Services to existing areas or facilities
which must remain in operation during the construction period shall not be
interrupted without prior specific written approval of the owner as hereinafter
specified.  

V. OUTAGES
1. Outages of services as required by the project will be permitted but only at a

time approved by the Owner.  The Contractor shall notify the Owner in writing
two weeks in advance of the requested outage in order to schedule required
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outages.  No outages shall be taken unless written approval has first been
received from the Owner The time allowed for outages will not be during normal
working hours unless otherwise approved by the Owner.  All costs of outages,
including overtime charges, shall be included in the contract amount.  

W. GUARANTEE:
1. The Contractor shall guarantee all materials and workmanship for a period of

twelve(12) months after the final acceptance of work, or the time period
specified by the Architect in the Architectural General Conditions.  Should the
two time periods be different the longer period shall be used.

**********************************
END OF SECTION 22.00.00
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SECTION 22.05.29
HANGERS AND SUPPORTS FOR PIPING AND EQUIP.

III. GENERAL
A. WORK INCLUDED

1. The requirements of Section 22.00.00 Plumbing General Requirements and 23.00.00
Mechanical General Requirements apply to all work described in this section

2. This Section includes:
a. Pipe hangers and supports.
b. Duct hangers and supports.
c. Sleeves for piping, ductwork and mechanical and plumbing equipment.

3. Related Work Specified Elsewhere:
a. Section 22.10.00 PLUMBING PIPING.
b. Section 23.31.00 HVAC DUCTS AND CASINGS

IV. PRODUCTS
A. PIPE HANGERS AND SUPPORTS

1. Hangers for pipe sizes up to 1-1/2 inch: Adjustable wrought steel ring.
2. Hangers for all pipe, sizes 2 inch through 4 inch, and for domestic cold water

pipe 6 inch and larger: Adjustable wrought steel clevis, or adjustable roller
hanger.

3. Multiple or trapeze hangers: galvanized P-1000 Unistrut with welded spacers and
hanger rods.

4. Floor supports for pipe sizes 4 inch and smaller, and for steel domestic cold
water pipe 6 inch and larger:  Cast iron adjustable pipe saddle, locknut nipple,
floor flange and concrete pier or steel support.

5. Hangers shall be designed to preclude disengagement by movement of supported
pipe.

6. All exterior pipe hangers and supports shall be galvanized.
7. Provide copper plated hangers and supports for copper piping or provide sheet

lead packing between the hanger or support and pipe.
B.  HANGER RODS

1. Provide cad plated steel hanger rods, threaded both ends, threaded one end, or
continuously threaded.

C. DUCT HANGERS AND SUPPORTS
1. Hangers shall be galvanized steel band iron, or rolled angle, and 3/8 inch

diameter rods.
2. Wall supports shall be galvanized steel band iron or fabricated angle bracket.
3. Vertical supports at the floor shall be fabricated of rolled angles.

V. EXECUTION
A. PIPE HANGERS AND SUPPORTS

1. Support horizontal steel and copper piping as follows:

Nominal Pipe Distance Between Hanger Rod
Size (Inches) Supports (Feet) Diameter (In.)     
½ 6 3/8
3/4 to 1-1/2 6 3/8
2 & 2-1/2 10 3/8
3 & 4 12 5/8
6 & larger 14 7/8
2. Install hangers to provide minimum ½ inch clear space between finished covering

and adjacent work.
3. Place a hanger within one foot of each horizontal elbow.
4. Use hangers that are vertically adjustable a minimum of 1-1/2 inch after piping

is erected.
5. Support horizontal soil and drainage piping near each hub, with 5 feet maximum

spacing between hangers.
6. Support vertical piping at every other floor.  Support vertical soil and

Drainage piping at each floor at a hub.
7. Where several pipes can be installed in parallel, and at the same elevation,

provide multiple or trapeze hangers.
8. Where practical support riser piping independently of the connected horizontal

piping.
B. PRIMING
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1. Provide a prime coat of zinc chromate for all steel hangers and supports.
                     *************************************
                            END OF SECTION 22.05.29



Cent. Bapt. Church Family Center A08-0904
Bryan, TX 22.06.40.1

SECTION 22.06.40
SCHEDULES FOR PLUMBING EQUIPMENT

I. GENERAL
A. WORK INCLUDED:

1. The Requirements of Section 22.00.00 apply to all work described in this
Section.

2. Includes;
a. Plumbing fixtures and trim.
b. Floor drains.
c. Automatic Trap Primers

B. SUBMITTALS;
1. Include:

a. Manufacturer's product data.
b. Installation instructions for all plumbing fixtures.

II. PRODUCTS
A. GENERAL;

1. Each plumbing fixture, flush valve, toilet seat, supplies, faucets, etc., will
have a minimum of two manufacturers listed, and in most three manufacturers.
Any submittals besides those listed must have prior approval from
Architect/Engineer.

III. EXECUTION
A. JOB CONDITIONS

1. Check millwork shop drawings.  Confirm location and size of fixtures and
openings before rough-in and installation.

B. GENERAL
1. Install fixture with trap easily removable for servicing and cleaning.  At

completion thoroughly clean plumbing fixtures and equipment.
2. Provide reducers and escutcheons as required for complete installation.
3. Solidly attach floor mounted water closets to floor with lag bolts.  Lead

flashing shall not hold closet in place.
4. Install hose and faucets and hose connections with vacuum breakers.
5. Solidly attach closet and lavatory carriers to floor with anchor bolts.  Each

foot or mounting point shall be bolted, including anchoring lugs on back side
of closet carriers.

6. All china fixtures and all toilet seats shall be white in color unless otherwise
called out on Drawings.

7. All Lavatories which are ADA accessible are to be furnished with P-Trap covers,
and valve/Supply Covers as manufactured by Plumberex or equal.

C. MOUNTING HEIGHTS
1. Mount fixtures the following heights above finished floor:

a. Water Closet:
(1) Standard:  15 inches to top of bowl rim
(2) ADA:18 inches to top of seat

b. Urinal:  17 inches to top of bowl rim
c. Lavatory:

(1) Standard:  31 inches to top of basin rim
(2) ADA:  34 inches to top of basin rim

d. Drinking Fountain:
(1) Standard:  40 inches to top of spout outlet.
(2) ADA:  36 inches to top of spout outlet.

**********************************
END OF SECTION 22.06.40
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SECTION 22.07.00
PLUMBING INSULATION

I. GENERAL
A. WORK INCLUDED 

1. The requirements of Section 22.00.00 apply to all work described in the Section.
2. The work of this Section includes:

a. Piping insulation. 
b. Equipment insulation.
c. Adhesives, tie wires, and tapes.
d. Insulation jackets and covers.

3. Related Work Specified Elsewhere:
a. Section 22.10.00 PLUMBING PIPING

B. SUBMITTALS
1. Submit complete material data including flame and smoke ratings.  Provide a list

of materials proposed for this project, including the thickness of material for
each usage.

2. Submit samples of proposed insulating, jacketing and covering materials if
requested by Architect.

II. PRODUCTS
A. ACCEPTABLE MANUFACTURERS

1. The following are acceptable manufacturers:  Armstrong, Pittsburgh-Corning,
Owens-Corning, Manville Products, Benjamin-Foster, Celotex, Knauf, and Childers.

B. GENERAL REQUIREMENTS
1. All jackets, adhesives, coatings, insulating materials, and vapor barrier

mastics shall meet the requirements of NFPA Bulletin 90-A with a flame spread
of 25 or less and a smoke developed rating not higher than 50 as tested by
procedure ASTM E84, NFPA 225, and UL 723.

2. All containers for mastics and adhesives shall have a UL Label.
3. All adhesives shall be waterproof.

C. DOMESTIC HOT WATER PIPING
1. Insulation for domestic hot water piping shall be 2 inch thick molded fiberglass

pipe insulation, with a density of not less than 3 lb. per cubic foot, a
conductivity (K) not higher than 0.24 at 75 degrees F mean temperature, and with
a factory applied white vapor barrier jacket.

2. Insulation for domestic water in stud walls shall be 1/2" thick molded
fiberglass pipe insulation with density of not less than 3 lb. Per cubic foot.
And with a factory applied white vapor barrier jacket.

D. MISCELLANEOUS PLUMBING PIPING
1. Insulation for miscellaneous plumbing piping shall be 2 inch thick molded

fiberglass pipe insulation, with a density not less than 3 lb. per cubic foot,
a conductivity (K) not higher than 0.25 at 75 degrees F mean temperature, and
with a factory applied white vapor barrier jacket.

E. PIPING EXPOSED TO WEATHER
1. Insulation exposed to the weather shall be covered with 0.016 inch thick

aluminum jacket with vapor barrier, longitudinal joints with stainless steel
bands, neoprene gaskets at the butt joints, and silicon caulk where required for
weatherproofing.  Jacketing, gasketing, and caulking to be done in a manner
which will assure a weatherproof installation.  All fittings shall be covered
with pre-molded aluminum fittings similar to the overall covering.

III. EXECUTION
A. PREPARATION

1. Do not install covering before sheetmetal, piping, and equipment has been tested
and approved.

2. Ensure that surface is clean and dry prior to application of insulation.  Ensure
that insulation is dry before and during application.  Finish insulation with
systems at operating condition.

3. Install insulation only after building is weatherproofed adequately to ensure
that the insulation will not be affected by rain and weather.

B. GENERAL
1. Ensure that insulation is continuous through walls and floors.  Pack around

ducts and pipes with fireproof self-supporting insulation material, fully seal
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the void between the sleeve and the insulation.
2. Insulate all fittings and valves.  Do not insulate unions, flanges, strainers,

flexible connection, and expansion joints.  Terminate insulation neatly with
Benjamin Foster 30-35 sealant troweled on a bevel.

3. Finish insulation neatly at hangers, supports, and other protrusions.
4. Locate insulation and cover seams in the least visible locations.
5. At each pipe hanger or support point, install a section of hard foamglass or

calcium silicate insulation, the same thickness as the adjacent insulation, a
minimum of 8 inches long, on the lower 180 degrees of the piping; 360 degrees
if clamps are used on the top of  the pipe.  Seal and finish to match the
adjoining insulation.  Provide 16 gauge galvanized steel metal saddles of
sufficient length to completely cover the hard section of insulation.

C. DOMESTIC HOT WATER PIPING SYSTEM
1. Insulate the complete domestic hot water piping system, including all pipe,

valves, fittings, tanks, and all other components up to the pump flanges.  Hot
water circulating pump bodies need not be insulated.

2. Seal ends and laps on jacket of piping with white Benjamin-Foster 85-20, and
staple at 4 inches on center.

3. On valves, fittings, and other piping accessories, finish all joints and seams
smooth and even, and seal all ends of the insulation.

D. MISCELLANEOUS PLUMBING PIPING
1. Insulate the following plumbing piping:

a. Domestic water piping hot and cold above grade outside the building.
b. Domestic water piping in exterior walls and in chases immediately adjacent

to exterior walls.
c. Domestic water piping in exterior soffits.
d. Roof Drain piping

2. On valves, fittings, and other piping accessories, provide vapor barrier
consisting of tack coat white Benjamin-Foster 30-35 with glass fabric, finished
with a 1/16 inch thick coating of Benjamin-Foster 30-35.  Finish all joints and
seams smooth and even. Seal all ends of insulation to form a completely tight
vapor barrier jacket.

*************************************
END OF SECTION 22.07.00
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 SECTION 22.10.00
PLUMBING PIPING

I. GENERAL
A. WORK INCLUDED

1. The requirements of Section 22.00.00 apply to all work described in this
Section.

2. This Section includes:
a. Sanitary drainage and vent system.
b. Domestic water system piping.
c. Condensate drain piping.
d. Gas piping.

3. Related work specified elsewhere:
a. Section 22.05.29 HANGERS SUPPORTS FOR PIPING AND EQUIP.

B. QUALITY ASSURANCE
1. Conform with all applicable codes and standards required for a complete

installation. 
C. REFERENCE STANDARDS

1. ANSI: American National Standards Institutes, 1430 Broadway, New York, New York
10018, U.S.A.

2. ASTM: American Society for testing and Materials, 1916 Race Street,
Philadelphia, Pennsylvania 19103, U.S.A.

3. CISP: Cast Iron Soil Pipe Institute, 2020 K Street, NW, Washington, D.C. 20006,
U.S.A.

II. PRODUCTS
A. PIPE AND FITTINGS:

1. Sanitary Sewer and Waste Piping, below grade inside the building:
a. Hub and spigot pipe, Service Weight (SV) Cast Iron SV cast iron pipe and

fittings shall conform to ASTM A 74. Piping shall be joined with neoprene
gaskets which conform to ASTM C 564.

2. Sanitary Sewer and Waste and Vent Piping, above grade, inside the building:
a. No-Hub Cast Iron No-Hub cast iron soil pipe and fittings shall conform to

ASTM A 888 and/or standard specifications 301 of the Cast Iron Soil Pipe
Institute. No-Hub joints shall conform to specification 310 of the Cast Iron
Soil Pipe Institute and/or ASTM C 1277. Joints shall be installed according
to manufacturer's recommendations. 

b. Hub and spigot pope, Service Weight (SV) Cast Iron SV cast iron pipe and
fittings shall conform to ASTM A 74. Piping shall be joined with neoprene
gaskets which conform to ASTM C 564.

3. Domestic Water Piping, Inside the Building:
a. Copper water tube, Type “L” Rigid, conforming to ASTM B88, with wrought

copper fittings conforming to ANSI B16.22, and 95.5 solder joints.
4. Domestic Water Piping, Outside the Building:

a. Copper water tube, Type “K” Rigid, conforming to ASTM B88, with wrought
copper fittings conforming to ANSI B16.22, and 95.5 solder joints, or:

b. For piping 3" and smaller Schedule 40 PVC with solvent weld fittings
B. UNIONS AND COUPLINGS

1. Size 2" and smaller: 150 PSI malleable iron, bronze to iron ground joint unions
for threaded ferrous piping, air tested for gas service, all bronze for copper
piping.

III. EXECUTION
A. PIPING PREP FOR WELDING

1. Ream all piping and tubing.  Clean off scale, rust, oxide and dirt inside and
outside of the piping before assembly.  Remove welding slag or other foreign
material from the piping.

2. Bevel pipe on both ends per approved procedures.
3. Use backing rings on water piping over 4" in diameter.

B. THREADED FITTING CONNECTIONS
1. Make screwed joints with square, clean, full cut standard taper pipe threads.

Ream after cutting and threading.   Apply an approved non-toxic joint compound
to male threads only.
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2. Install unions or flanges at each connection to pieces of equipment, valves, and
any accessory that required removal for maintenance.

3. Provide dielectric insulating unions at all connections between dissimilar
metals, except at the pont of final connection to fixture, such as a galvanized
pipe connection to brass tubing off water faucet.

C. ROUTING AND GRADES
1. Route all piping inside the building approximately as shown on the drawings, and

in an orderly manner parallel to the building lines and close to columns and
walls.  Route all pressure piping as high as possible.

2. Vertical piping shall be plumb, and horizontal piping shall be graded to the
uniform slopes specified.

3. Slope domestic hot and cold water piping one inch per 40 feet and arrange for
draining the piping at all low points.  Install a minimum 24 inch high air
chamber in each branch, and at each fixture and connection to the piece of
equipment.  In lieu of air chambers, shock arresters may be used subject to
layout, location, and design approved by the Engineer.

4. Make reductions in water, and condensate piping with eccentric reducing fittings
installed to provide drainage and venting. Install piping with the top flat to
facilitate venting.

5. Continuously slope horizontal sanitary drainage piping 3 inched and smaller at
a minimum grade or 1/4 inch per foot; piping 4 inch and larger at a minimum
grade of 1/8 inch per foot.  Vent piping shall slope 1/8 inch per foot. 

D. EXPANSION
1. Install piping to permit free expansion and contraction without damaging the

piping or construction.
2. Provide offsets, expansion loops, anchors, guides and supports to permit

expansion within the stress limits in the ANSI Code for Pressure Piping for a
temperature of 20 degrees F to 120 degrees F or 20 degrees above maximum system
temperature, whichever is greater.

E. VALVES, FITTINGS, STRAINERS, AND ACCESSORIES
1. all hand valves, fittings, strainers, and other accessories shall be full size

of the line in which it is installed, unless specifically indicated otherwise
on the drawings.

F. Penetrations
1. Provide chromium plated floor, wall and ceiling plates for all exposed piping

at the point that the piping passes through the floor, wall, ceiling including
piping inside accessible cabinets.  Install immediately adjacent to the
penetration point.  Plates may be omitted for piping in mechanical rooms. 

***********************************
END OF SECTION 22.10.00



MECHANICAL
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23
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SECTION 23.00.00

MECHANICAL GENERAL REQUIREMENTS

I. GENERAL
A. RELATED WORK

1. The Architectural Drawings and Specifications  (including the front and such as
the General Conditions, and Supplementary General Conditions, etc.) the
Structural Drawings and Specifications, the Electrical Drawings and
Specifications, and the Mechanical Drawings apply to the work specified in the
Mechanical Sections, and shall be complied with in every respect.  The
Contractor shall examine all of these documents, which make up the Contract
Documents, and shall coordinate them with all work on the Mechanical Drawings
and in the Mechanical Sections of these Specifications.

B. SCOPE OF WORK  
1. The work covered by the Mechanical Sections of the Specifications shall include

the furnishing of all materials, labor, transportation, tools, permits, fees,
utilities, and incidentals necessary for the complete installation of all
mechanical work required in the Contract Drawings.

2. It is the intent of the Contract Documents to provide an installation complete
in every respect.  In the event that additional details or special construction
is required for work indicated or specified in this section or work specified
in  other sections, it shall be the responsibility of the Contractor to provide
all material and equipment which is usually furnished with such systems in order
to complete the installation, whether mentioned or not.

3. The Contractor shall be responsible for the coordination and proper relation of
his work to the building structure and to the work of all trades. The Contractor
shall visit the premises and thoroughly familiarize himself with the existing
site conditions, and all details of the work and the working conditions and to
verify all dimensions in the field.  The Contractor shall advise the Architect
of any discrepancy prior to bidding.  The submission of bids shall be deemed
evidence of the Contractors site visit, the coordination of all existing
conditions, and the inclusion of all consideration for existing conditions.

C. DEFINITIONS
1. Where the word "provide" appears in these specifications, it shall be construed

to mean "furnished and install complete and ready for safe and regular use".
2. Where the word or words "mechanical", "mechanical systems", or "mechanical work"

appear in these specifications, it shall be construed to mean the "mechanical"
and/or the "control" work.

D. CODES AND STANDARDS
1. Comply with the current version of all applicable laws, rules, regulations, and

ordinances of Federal, State, and Local Authorities.
2. All equipment shall comply with all applicable requirements of laws, codes,

ordinances, legislation, etc., of all Federal, State, and Local Authorities,
whether specifically indicated in the Contract Documents or not.

3. Where the Contract Drawing and Specification requirements are in excess of Code
requirements, and are permitted under the Code, the requirements of the Contract
Drawings and Specifications shall govern.

E. DRAWINGS AND SPECIFICATIONS
1. The drawings and specifications are cooperative, and work or materials called

for in one, but not in the other, shall be provided as if called for in both.
2. The drawings are diagrammatic and attempt to give a reasonable indication of the

arrangements of the principal apparatus, ductwork, and piping; and shall be
followed as closely as possible.  Space shall be determined by reference to the
general building plans and by actual measurements at the building.  Where
headroom or space conditions appear inadequate, the Architect shall be notified
before proceeding with the work.

3. All off-sets, fittings, expansion joints, anchors, and accessories that are
required for a complete system shall be provided even if not specifically
indicated on the drawings or mentioned in the specifications.  Off-sets,
transitions, and changes in the direction of piping and ductwork shall be made
to maintain proper head room and pitch of graded lines.  Provided all necessary
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traps, air vents, sanitary vents, etc. required as a result of these transitions
and changes in direction.

4. Route all piping and ductwork as high as possible unless specifically indicated
otherwise on the drawings.

5. If directed by the Architect, the Contractor shall with no extra charge raise
any piping and ductwork not routed as high as possible, and make any reasonable
modifications needed to prevent conflict with other trades, or for the proper
execution of the work.

6. If any departures from the Drawings are deemed necessary by the Contractor,
details of such departures and the reasons therefor shall be submitted to the
Architect for review.  No departures shall be made without prior written
acceptance of the Architect.

7. The interrelation of the Specifications, the Drawings, and the schedules is as
follows:  The Specifications determine the nature and setting of the several
materials, The Drawings establish the quantities, dimensions, and details, and
the schedules give the performance characteristics.

8. Should the Drawings disagree in themselves, or with the Specifications, the
better quality or the greater quantity of work or materials shall be estimated
upon, and unless otherwise directed by the Architect in writing, shall be
performed or furnished.  In case the Specifications should not fully agree with
the schedules, the latter shall govern.  Figures indicated on Drawings govern
scale measurements and large scale details govern small scale Drawings.

9. Items specifically mentioned in the Specifications but not shown on the Drawings
and/or items shown on the Drawings but not specifically mentioned in the
Specifications shall be installed by the Contractor under the appropriate
section of work as if they were both specified and shown.

F. MANUFACTURER'S INSTRUCTIONS 
1. The responsibility for the furnishing of the proper mechanical equipment and/or

material and the responsibility for seeing that it is installed as intended by
the manufacturer, rests entirely upon the Contractor.  If needed for proper
installation, operation, or start-up, the contractor shall request advice and
supervisory assistance from the representative of the specific manufacturer.
The manufacturers' published instructions shall be followed for preparing,
assembling, installing,  erecting, and cleaning manufactured materials or
equipment, unless otherwise indicated.  The Contractor shall promptly notify the
Architect in writing of any conflict between the requirements of the contract
documents and the manufacturers' directions and shall obtain the Architect's
instructions before proceeding with the work.  Should the Contractor perform any
such work that does not comply with the manufacturer's directions or such
instructions from the Architect, he shall bear all costs arising in connection
with the deficiencies.

G. EQUAL PRODUCTS 
1. The naming of a manufacturer and model number, or other identifying designation,

or a product herein or on the prints is intended to establish construction,
physical size, capacities, and/or other features affecting the utilization of
the product in this particular project.  The products of other manufacturers
will be considered and will be accepted if they are equal in all respects to the
specified products.  The decision as to the equality shall rest with the
Engineer, and such decision shall be final.  Should the product of an alternate
manufacturer be "approved", the Contractor proposing such product shall be
responsible for any additional cost to other Contractors for changes in their
work necessitated by the Substitute. 

H. COOPERATION WITH OTHER TRADES
1. Give full cooperation with other trades and furnish all information necessary

to permit the work of all trades to be installed satisfactorily and with the
least possible interference or delay.

2. Where the work under this Division is installed in close proximity to, or in
interference with, the work of other trades, assist in the working out of space
conditions to make a satisfactory adjustment.  Where necessary, prepare
composite working plans and sections, at a suitable scale, to show how the work
will be installed in relation to the involved trades.  If work is installed
without coordination with other trades, and that uncoordinated work interferes,
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then make the necessary modifications required to correct the condition.
3. Provide other trades with all necessary templates, patterns, setting plans, and

shop drawings required for the proper installation of the work and for the
purpose of coordinating the adjacent work.

4. Electrical power connections for mechanical equipment are in Division 26.00.00
unless specifically indicated otherwise. Refer to Division 26.00.00 to determine
the electrical characteristics anticipated for the equipment.  Where equipment
is furnished that does not reflect the electrical characteristics anticipated
in Division 26.00.00 -- voltage, phase, full load current, horsepower, etc. --
then alterations to the electrical systems shall be the responsibility of this
Division, at no additional cost to the Owner.

5. PRECEDENCE OF WORK:  This contract includes many different systems furnished and
installed by different trades.  Each trade shall coordinate their work with that
of all other trades so that it may be installed in the most direct and
workmanlike manner without hindering or handicapping any other trades.  Where
space requirements conflict, the following order of precedence shall, in
general, be observed:
a.   Building lines.
b.   Structural members.
c.   Soil and drain piping
d.   Vent piping.
e.   Refrigerant piping.
f.   Condensate piping
g.  Supply ductwork.
h.  Exhaust ductwork.
i.  Domestic hot and cold water piping.
j.  Natural gas piping.
k.  Electrical conduit.

I. UTILITIES 
1. The Contract Documents reflect the general location, size and manner of routing

for all utilities known to be required on this project.  It shall be the
responsibility of the Contractor to visit the site, meet with the local Utility
Company personnel in order to coordinate and confirm the exact requirements for
all utilities.  The bid submitted by the Contractor shall include costs for all
such coordination work as well as any and all utility company charges and/or
fees. 

J. BUILDING CONSTRUCTION AND LAYOUT OF WORK 
1. General:  It shall be the responsibility of the Contractor to consult the

Architectural and Engineering Drawings and Details so as to thoroughly
familiarize himself with the type and quality of construction to be provided on
this project.

2. The Mechanical Drawings are diagrammatic in character and cannot show every
connection in detail or every line or conduit its exact location.  These details
are subject to the requirements of ordinances and also structural and
Architectural conditions.  The Contractor shall carefully investigate structural
and finish conditions and shall coordinate the separate trades in order to avoid
interference between the various phases of  work.  Work shall be laid out so
that it will be concealed in furred chases unless specifically noted or
indicated to be exposed.  Work shall be installed to avoid crippling of
structural members; therefore, inserts to accommodate hangers shall be set
before concrete is poured, and proper openings through floor, walls, beams, etc.
shall be provided as hereinafter specified or as otherwise indicated or required
before concrete is poured.  All work shall be run parallel or perpendicular to
the lines of the building unless otherwise noted.

K. GENERAL REQUIREMENTS FOR ALL EQUIPMENT
1. All equipment shall be new and of good quality.  Provide equipment with all

necessary parts and accessories even though the parts and accessories are not
specifically mentioned.

2. Provide a factory applied finish on all exterior surfaces.  Any items that  have
the finish marred shall be touched up or refinished to a new condition before
final acceptance.

3. Furnish three copies of spare parts lists, and operating and maintenance
instructions.  Deliver to the Architect at the time of final acceptance.
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4. Rotating parts shall be in static and dynamic balance.
5. The fact that equipment is provided in accordance with make and model numbers

in the Contract Documents does not relieve the Contractor of the responsibility
for having such equipment function satisfactorily, and at the capacities
specified; or if the capacity is not specified, at the capacities claimed on the
shop drawings.

L. STANDARD PRODUCTS
1. Materials and equipment to be provided shall be the standard catalog products,

currently manufactured, of manufacturers regularly engaged in the manufacture
of products conforming to these Specifications, and shall essentially duplicate
materials and equipment that has been in satisfactory use at least two years
prior to bid opening.  Where custom or special items are required, these shall
be fully described using Drawings, material lists, etc., which fully describe
in detail the item proposed for use on this project.

M. CONDITION OF MATERIALS AND APPURTENANCES 
1. All equipment and associated material required for complete installation of

these systems shall be new and conform to manufacturer's recommendations, unless
otherwise specified.  All equipment injured or damaged in transit from factory,
during delivery to premises, while in storage on premises, while being erected
and installed, and/or while being tested, until time of final completion, shall
be replaced by this Contractor without extra cost to Owner

II. EXECUTION
A. SPACE AND EQUIPMENT ARRANGEMENT 

1. All equipment shall be installed in a manner to permit access to parts requiring
service.  

2. Any large piece of apparatus which is to be installed in any space in the
building, and which is too large to permit access through stairways, doorways,
or shafts shall be brought to the job and placed in the space before the
enclosing structure is completed.  Following placement in the space, such
apparatus shall be thoroughly, and completely protected from damage as
hereinbefore specified.

B. SUBMITTALS
1. Manner of Submittal:  All submittal data shall be submitted at one time in three

ring hard back binders which are at least two inches thick.  Partial or
piecemeal submittals will not be accepted.  The major category of equipment
having its own manila divider referenced to the particular paragraph(s)  of the
Specifications.  Where submittals cannot physically be contained in one binder,
additional binders shall be used, each clearly marked to indicate the sequence
of the submittal.

2. All items to be furnished shall be submitted.  The supply of an item
specifically referenced to, or a particular manufacturer and or model number
shown on the drawings do not preclude the submittal process.

3. Submittals:  Each binder shall indicate on the front cover or the cover sheet
the following:  the title of the submittal; the name and location of the
building; the names of the Architect and Engineer; the name of the Contractor
making the submittal; and the date of the submittal.  Arrangement of the above
information shall be such that the cover or title sheet can also accept a
listing of each correction and/or revision, and stamp of certification of the
Contractor making the submittal.
a. Arrangement of Items:  Submittals shall be subdivided according to equipment

or material types, with each division having a manila divider with tab
clearly denoting the subdivision and referencing the appropriate paragraphs
of the Specifications.  These subdivisions should include but not be limited
to piping, insulation, equipment, fixtures, controls, grills/registers,
etc., as appropriate for the particular project.  There will be two types
of indexes required for each submittal.
(1) General Index:  There shall be a general index behind the title sheet

which indexes the entire submittal by section (divider).
(2) There shall be a separate detailed listing included at the front of

each section of the submittal listing each item by item as follow 

MANUFACTURERS' NAME AND THE MODEL NUMBER
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SPECIFIED
                                   AND

THE MANUFACTURERS' NAME AND MODEL NUMBER
SUBMITTED

IF OTHER THAN THAT SPECIFIED

b. Specific Submittal Data:  Specific data for every mechanical item shall be
included within the appropriate submittal sections.  Specific data shall
include the manufacturer's name and designation, performance and capacity
data, type of construction and materials data, and dimensional data.
Acceptable submittal and materials are manufacturer's catalog cuts and data
sheets, and as required easily readable, professionally prepared, scaled
Drawings containing sufficient Drawings, elevations, sections and isometrics
to describe in full each mechanical item.  Each appropriate item on each
sheet shall be clearly identified.

4. Compliance Stamp:  Each submittal shall include a compliance stamp signed by the
Contractor's person authorized to make such signatures.  His signature indicates
that he has coordinated all items in the submittal with the Drawings,
Specifications, and building construction, and all meet or exceed the
requirements of the Specifications, and will physically interchange with the
item specified and/or as indicated on the Drawings and Specifications.  Unless
so certified, all documents will be returned for re-submittal.  Certification
shall be in the form of a rubber stamp impression or typed which states:

I hereby certify that this Shop Drawing and/or
Brochure has been checked prior to submittal to

 the Engineer and that it complies in all
respects (except as noted*) with the

requirements of the Contract Documents for this
Project.

(Name of Contractor)
 Signed _____________________________

Position __________________________
Date ______________________________

               *  Refer to exception requirements herein.   

5. Substitutions:  Unless otherwise specifically noted, the listing of product
manufacturers, catalog numbers, etc. in the various sections of the
Specifications is intended to establish a standard of quality only, and is not
intended to preclude open, competitive bidding.  The substitute materials,
equipment, or methods which he feels are equal or superior to those specified
will be considered, provided he submits in writing with the submittal a letter
indicating that he:
a. Has personally investigated each proposed substitution product and

determined that each has all the same accessories and is equal or superior
in all respects to that specified;

b. Will provide the same guarantee for each substitution that he would for that
specified;

c. Has coordinated the installation of each item which he proposes to
substitute with all trades and includes the costs for any changes required
for the work to be complete in all respects. The Contractor will prepare
Shop Drawings where required by the Architect or where dimensions vary, or
to show adjustments to the mechanical system to fully insure coordination
of the substitute item(s) into the designed system.

d. Waives any and all claims for additional costs related to the
substitution(s).

e. Separately listed any and all deviations or variations of the substitute
from the specified item with the specific item data clearly marked.

6. Submittal Processing Time 
a. The Contractor shall allow three (3) weeks for submittal processing in the

Engineer's office exclusive of transmittal time and shall schedule the time
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of each submittal accordingly.
b. Any submittal that is marked resubmit or with comments requiring re-

submittal must be resubmitted within two (2) weeks following notification.
If no satisfactory material is submitted within the two-week period, the
Architect reserves the right to require the Contractor to furnish items
specified and/or as described in the contract documents.

c. No allowances will be made for submittals which are not made in a timely
fashion or which are turned down because they are not equal.  Should
delivery problems arise due to the above, affecting the completion time of
the project, the Contractor will arrange for special handling of problem
items, (including air freight shipping, etc.), or if this is not possible
he will furnish and install acceptable alternates until the proper materials
arrive and then replace the alternate materials with the approved materials,
all at no cost to the Owner.  If the Contractor is not able to furnish an
acceptable alternate until the proper materials arrive, he will assume all
costs for furnishing and installing all alternates as directed by the
Architect and/or will pay a suitable penalty for the inconvenience
experienced by the Owner.  This penalty will be set by the Owner based on
the particular circumstances.

7. Quantity of Submittals: The Contractor shall submit ten sets of submittals for
review to the Architect.  

8. Submittal Review: Submittals which are submitted in an acceptable manner as
outlined hereinbefore, will be reviewed by the Engineer.  The Engineer will
review and mark-up the submittal with comments and will then stamp each item as
either "final Review", "Reviewed - Exceptions Noted", or "Resubmit".  Any
comment sheets attached shall become a part of this contract.   The Architect,
and Engineer will each retain one copy for their files, four copies will be
delivered to the owner, and remaining copies will be transmitted to the
Contractor.  The Contractor may then duplicate and distribute as many copies as
needed.  If all items in a submittal are marked "Final Review", no additional
submittal is require.  If any item in a submittal is marked "Reviewed -
Exceptions Noted", the Shop Drawing or Brochure shall be corrected to agree with
the comments and resubmitted.  If marked "resubmit", the submittal shall be
repeated in accordance with the Contract Documents.
a. No item or material shall be ordered, purchased or installed until the

Contractor has received a comment sheet marked "Final Review" for the
material or item.  Any materials or items which are ordered, purchased or
installed without the "Final Review" stamp are at the Contractor's risk and
he will be responsible for all penalties should said materials or items be
found lacking in quality or capacity.

b. Review or comment by the Engineer will be for general compliance with the
basic design concept only.

c. The Engineer's review and comments will not relieve the Contractor of the
responsibility of:
(1) Complying with every requirement of the Drawings and Specifications,

unless the Contractor has called attention, in writing, to any
deviations contained in the submittal, and these deviations are
specifically noted as approved by the Engineer in his comments.

(2) Supplying all items as called for in the Drawings and Specifications
and the omission of any feature, capability, or part on any item
submitted by the Contractor implies that these missing features,
capabilities or parts will be furnished exactly as required by the
contract document.  

d. If the Shop Drawings or Brochures stamped "Final Review" are altered for any
reason, the "Final Review" is void.

e. All work shall be done in accordance with the Shop Drawings and Brochures
stampede "Final Review" and a copy of the final submittal with all items
stamped "Final Review" shall be kept at the job site.  

f. Should the submittal information be insufficient for the Engineer to review,
the Contractor will be required to resubmit additional information as
required by the Engineer to make a meaningful evaluation.  In the event that
submittal information is not sufficient to allow the Engineer to ascertain
the quality of a substitute item as compared to the specified item, the
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Contractor will be required to submit a sample.  All samples which are not
tested to destruction will be returned to the Contractor for his
disposition.

g. The Engineer reserved the right to revise his comments on any item or
material because of deceptive submittal material which appeared to be equal
to the quality or capacity required in the Drawings and/or Specifications,
but which when received at the job site are found to be lacking in quality
or capacity.  When any item is found to be lacking in quality or capacity
by inspection, the Contractor will be required to furnish and install the
material or items originally specified or shown on the drawing.

h. The Contractor at his option may summit materials for review and comment
prior to the bid date provided this is done in a timely manner but not less
than ten days prior to bid opening.

i. Owner's Records: The Contractor shall submit for the Owners records two (2)
sets of complete final review submittals at the end of the project.  

9. Spare Parts Data: As soon as practicable after approval of materials and
equipment, and if possible, not later than four months prior to the date of
beneficial occupancy, the Contractor shall furnish spare parts data for each
different item of equipment listed.  The data shall include a complete list of
parts and supplies, including the manufacturer's recommended items to be
purchased as spare parts, with current unit prices and sources of supply; a list
of parts and supplies that are either normally furnished at no extra cost with
the purchase of the equipment, or specified hereinafter to be furnished as part
of the contract.  The foregoing shall not relieve the Contractor of any
responsibilities under the guarantee specified.  

10. Documents submitted shall show sufficient data to indicate compliance with
the Contract Documents, and shall include as a minimum the following:

a. Manufacturer’s name and model number.
b. Equipment dimensions, details of construction, and finishes.
c. Sizes and location of piping and connections.
d. Performance data, including pump and fan curves.
e. Data on electric motors, including brake horsepower of driven equipment,

nameplate ratings and classes, starting and running full load current, and
required starter size.

f. Approval stamp of Underwriter's Laboratory or other approval as specified.
g. Manufacturer's list of recommended spare parts.
h. Any other submittal data specified for specific items of equipment.

C. SUPERVISION
1. A competent foreman or superintendent, initially approved by the Architect shall

be kept by the Contractor at the building to receive instructions and to act for
the Contractor.  Once this superintendent has been approved, no change shall be
made without approval of the Owner or his authorized representative.  The Owner
and/or his authorized representative shall have the right to observe the work
at any time.  The Contractor shall have a representative present when his work
is being observed, and he shall give assistance, as required, Recommendations
made by the observer shall be promptly carried out, and all unsatisfactory
material and/or workmanship shall be replaced at once, to the satisfaction of
the Architect.

D. CUTTING AND PATCHING 
1. Where it becomes necessary to cut through any wall, floor, or ceiling to permit

installation of any work under this section of the Contract, or to repair any
defects that may appear, up to the expiration of guarantee period, such cutting
shall be done under the supervision of the Architect by this Contractor.  This
Contractor shall not be permitted to cut or modify any structural members
without the written permission of the Architect.

2. Patching of all openings cut by this Contractor, or repairing of any damage to
the work of other trades occasioned by cutting operations or occasioned by the
failure of any part of work installed under this contract, shall be performed
by the trade whose work is involved, but shall be paid for by this Contractor.

3. Any openings cut through exterior walls or roofs shall be provided with suitable
covers during construction to protect the property or materials involved.  Any
openings cut through walls below grade shall be properly protected to prevent
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entrance of water or other damaging elements. 
E. HOISTING, SCAFFOLDING, AND TRANSPORTATION 

1. The Contractor shall provide his own hoisting facilities to set his materials
and equipment in place in the building, as indicated on Drawings.  

2. The Contractor shall provide his own scaffolding, ladders, etc.  to facilitate
the installation of items which cannot otherwise be reached.

3. The Contractor shall provide necessary transportation to facilitate the delivery
of all materials, equipment, tools, and labor to job, in accordance with intent
of these Documents.

F. EXCAVATION
1. All excavation shall be done in strict accordance with current OSHA, and any

other applicable agency.  Compliance with these regulation and actual trench
safety shall be the sole responsibility of the Contractor.

G. CLEANING 
1. The Contractor shall, at all times, keep the premises free from accumulations

of waste material or rubbish caused by him, his employees, or his work.  This
debris shall be removed, not only from the building, but also from the site and
from any street or alley adjacent to the site.

2. At completion of the project, the Contractor shall remove all of his tools,
scaffolding, and surplus materials.  He shall leave the area "broom clean".
Before final acceptance, Wipe clean all fixture, and other equipment supplied,
being careful to remove all stray paint and construction materials, dust and
particles.  Touch up all marred surfaces to restore existing conditions to those
provided by the manufacturer.

H. RECORD DRAWINGS
1. Maintain at the job site a complete set of "Record Drawings" that accurately

reflect the work as performed, including all changes to the design drawings.
The record drawings shall be maintained on a basis that is current to the
progress of the work.

2. Prior to final acceptance of the work, the Contractor shall deliver to the
Architect one set of erasable sepias, with a drawing quality equal to the
original drawings, for the final "Record Drawings."  Each sheet shall be marked
"AS-BUILT" and the set shall include all data contained in the on-site working
prints.

I. SLEEVES, CUTTING, AND PATCHING
1. Provide for the timely placing of sleeves for all piping and ductwork passing

through walls, partitions, beams, floors, and roofs when same are under
construction.  

2. No holes or sleeves shall be placed in concrete or steel beams without the
approval of the structural Engineer.

3. If holes and/or sleeves are not properly installed and cutting and patching
becomes necessary, it shall be done at no expense to the Owner.  Obtain approval
from the Architect before cutting or patching a constructed or existing wall,
floor, roof, or partition.

4. Where the floor or wall is fire rated, the penetration shall be completely
sealed using UL listed materials and a UL listed procedure sufficient to
preserve the fire rating.  Where the local authorities have special
requirements, then those requirements shall be fully complied with.

5. Pipe and duct sleeves, pitch pans, and lead flashing compatible with the roofing
installation shall be provided for roof penetrations.

6. Where penetrations are made through the building roof the roofing
supplier/installer shall approve all penetration methods and associated flashing
before installation.  ( Note this is included to avoid conflicts with roof
warranty responsibility.)

J. HOUSEKEEPING PAD
1. Each piece of floor mounted equipment, such as air handlers, pumps, fans, etc.,

shall be set on neat cement finished, concrete bases.  Bases shall be not less
than 4" high, reinforced with #3 bar 12" on center each way or 6X6X6 wire mesh,
and shall be pinned to the floor with a minimum of two #3 bars.
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2. Any equipment, such as refrigerant condensers, mounted outside the building
shall be set on neat cement finished,  concrete bases not less than 6" thick and
a minimum of 4" above the finished grade.  Bases shall be reinforced with #3 bar
12" on center each way or 6X6X6 wire mesh, and shall be pinned to the floor with
a minimum of two #3 bars.

K. ELECTRIC WIRING OF MOTORS AND EQUIPMENT 
1. The Mechanical Contractors are to set in place, ready for connection, all motors

to be provided under their contracts.  The Mechanical Contractors will furnish
and deliver all starter and control equipment for any motors which they furnish.
The Mechanical Contractor shall be responsible for the complete installation of
all automatic temperature control systems, including wire, conduit, and
interlocking connections.  

2. The Electrical Contractor shall connect all motors and shall set in place all
control devices, furnishing supports if and as necessary, and shall furnish and
install all interconnecting power wiring and make all connections ready for
operation between motors, starters, and disconnect switches, as required.  The
Electrical Contractor shall furnish and install all motor control centers, and
panels including any integral breakers, starters, etc.  These Contractors shall
refer to the Electrical Specifications for the scope of the connections to
equipment furnished under these contracts.

L. ESCUTCHEONS
1. Provide heavy chrome-plated or nickel-plated escutcheons on pipes passing

through walls and ceilings in finished areas.  Escutcheons shall be B&C No. 10,
or approved equal, chrome-plated steel plates with concealed hinges.

M. LUBRICATION
1. Provide means for lubricating all bearings and other machine parts.  If a part

requiring lubrication is concealed and inaccessible, extend lubrication tube
with a suitable fitting to an accessible location and identify it.

2. After installation, properly lubricate all parts requiring lubrication and keep
them adequately lubricated until final acceptance.

N. MACHINERY AND EQUIPMENT GUARDS
1. Provide all belts, couplings, wheels, and other moving parts of machinery with

easily removable expanded metal guards.  Provide tachometer openings for all
belt-driven or variable speed machinery.

O. PROTECTION OF MATERIALS AND EQUIPMENT
1. Take particular care not to damage the building structure.  All finished floors,

step treads, and finished surfaces shall be covered to prevent any damage during
construction.  Repair at no cost to the Owner any damage to existing facilities

2. Do not deliver equipment to the job site until the progress of construction has
reached the stage where the equipment is actually needed, or until the building
is closed in enough to protect the equipment from the weather.

3. Adequately protect the equipment from damage after delivery to the job.  Cover
with heavy drop cloths as required to protect from plaster, dirt, paint, dust,
water or physical damage.

4. Equipment that has been damaged by construction activities or weather due to
improper storage will be rejected, and the contractor is responsible to furnish
and install new equipment of a like kind.

5. At the time of final acceptance, all equipment shall be clean.
P. ACCESS DOORS

1. Provide steel, hinged access door and frame with flush handle for all concealed
valves, dampers, or other equipment provided under this Division.  Access doors
shall be suitable for the construction in which it is to be located.  Provide
all information required to coordinate the locating and sizing of these access
doors.  Coordinate size and type with Architect.

Q. EQUIPMENT NOISE AND VIBRATION
1. Provide equipment and systems that are quiet and free of abnormal vibration

during operation.
2. Obtain equipment that is quiet in operation as compared to other available

equipment of its size, capacity, and type.  Install equipment so that a minimum
amount of noise and vibration is transmitted to the structure.  Fabricate the
duct system so that air noises generated in the system are held to a minimum.

3. After the system is in operation, make any changes to the equipment or installed
work that is required to provide a system that will operate with a minimum of
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noise. OUTLETS.
R. VIBRATION ISOLATION 
1. The Contractor shall furnish and install vibration isolation means for all

equipment and materials furnished under this contract to prevent the
transmission of perceptible vibration, structure borne or air borne noise to
occupied areas.  Items requiring vibration isolation shall include:
a. All air handling equipment shall be mounted on one inch (1") thick cork rib

pads and/or rubber or steel spring isolator units properly sized, spaced,
and loaded, which in turn shall rest on a 4"minimum concrete base.

b. Where duct connects to air handling equipment a flexible connection shall
be made to prevent vibration from being transferred from the rotating
equipment to the fixed duct system.  Flexible connections shall have a
minimum of ½" movement available in all directions after installation.

S. OPERATING AND MAINTENANCE MANUAL
1. Prepare and submit to the Architect for delivery to the Owner two copies of an

indexed manual with complete technical data for every piece of equipment and
material installed under this Contract.
a. Complete mechanical submittals as approved.
b. Manufacturer's installation instruction brochures.  
c. Manufacturer's local representative and/or distributor's name and address.
d. Manufacturer's operating and maintenance brochures.
e. Contractor's installation wiring diagrams.
f. Control system installation Drawings.
g. Replacement part number listings and/or descriptions.

2. This manual shall include all of the listed data bound into a permanent
hard-back binder identified on the cover as "Operating and Maintenance Manual"
with additional cover display of the names and location of Building, the Owner,
the Architect, the Engineers, the General Contractor, and the Contractors
installing equipment represented in the brochure.

3. Contents of the manual shall be grouped in sections according to the various
sections of Division 23.00.00, and shall be listed in a Table of Contents,
preceded by a copy of these pages of these Specifications.  Sections shall be
organized as follows:
a. Each "tab" in the brochure shall identify the grouping of all literature

required for a single class of equipment  for all types of equipment on the
job.  

b. Contents under each "tab" shall refer to a single class of equipment, and
shall be arranged in the following sequence: First, the approved engineering
submittals with complete performance and technical data; Second, the
manufacturer's installation brochure; Third, the manufacturer's operating
and maintenance brochure; Fourth, the manufacturer's installation wiring
diagram; Fifth, the Contractor's field wiring diagram if different; and
Sixth, the manufacturer's brochure listing replacement part numbers and
description.  

c. Provide final tab Warranties and Guarantees" behind which all such items
will be located.

T. EXISTING FACILITIES
1. The Contractor shall be responsible for loss or damage to the existing

facilities as used by him and his workmen, and shall be responsible for
repairing or replacing such loss or damage.  The Contractor shall send proper
notices and receive written permission from the Owner to enter existing areas.
The Contractor before beginning work in existing areas shall make necessary
arrangements and perform other services required for the care, protection, and
in service maintenance of all electrical, communication, plumbing, heating, air
conditioning, and ventilating services for new and existing facilities.  The
Contractor shall erect temporary barricades with necessary safety devices, as
required to protect personnel from injury, removing all such temporary
protection upon completion of the work.

2. The Contractor shall provide temporary or new services to all existing
facilities as required to maintain their proper operation when normal services
are disrupted as a result to the work being accomplished under this project.

3. Where existing construction is removed to provide working and extension access
to existing utilities, the Contractor shall remove doors, piping, conduit,
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outlet boxes, wiring, light fixtures, air conditioning ductwork, and equipment,
etc.  to provide this access and shall reinstall same upon completion of work
in the areas affected.

4. Where partitions, walls, floors, or ceilings of existing construction are
indicated to be removed, the Contractor shall remove and reinstall in locations
approved by the Architect all devices required for the operation of the various
electrical systems installed in the existing construction.  This is to include
but is not limited to temperature control system devices, electrical switches,
relays fixtures, piping, conduit, etc.  

U. DEMOLITION AND RELOCATION 
1. The Contractor shall modify, remove, and relocate all materials and items so

indicated on the Drawings or required by the installation of new facilities.
All removals and/or dismantling shall be conducted in a manner as to produce
maximum salvage.  Salvage materials shall remain the property of the Owner and
shall be delivered to such destination as directed by the Owner.  Materials and
items scheduled for relocation and which are damaged during dismantling or
reassembly operations shall be repaired and restored to the approval of the
Owner.  The Contractor may, at his discretion, and upon the approval of the
Owner, substitute new materials and items of like design and quality in lieu of
materials and items to be relocated.

2. All items scheduled for relocation and/or reuse on this project shall be
inspected by the Contractor and the Owner or his authorized representative.  A
written report of the condition of each item shall be made and provided the
Architect and Owner.  Where items scheduled for relocation and/or reuse are
found to be in damaged condition before work has been started on dismantling,
the Contractor shall call the attention of the Owner to such items and receive
further instructions before removal.  Items damaged in repositioning operations
are the Contractor's responsibility and shall be repaired or replaced by the
Contractor as approved by the Owner, at no additional cost to the Owner or the
Architect.

3. All items which are to be relocated shall be carefully removed in reverse to
original assembly or placement and protected until relocated.  The Contractor
shall clean, repair and provide all new materials, fittings, and appurtenances
required to complete the relocation and to restore the items to good operative
order.  All relocations shall be performed by workmen skilled in the work and
in accordance with standard practice of the trades involved.

4. Service lines and wiring to items to be removed, salvaged, or relocated shall
be removed to points as indicated on the Drawings, specified, or acceptable to
the Owner.  Service lines and wiring not scheduled for reuse shall be removed
to the points at which reuse is to be continued or service is to remain.  Such
services shall be sealed, capped, or otherwise tied off or connections into the
existing facilities in such a manner as to result in minimum interruption of
services to adjacent occupied areas.  Services to existing areas or facilities
which must remain in operation during the construction period shall not be
interrupted without prior specific written approval of the owner as hereinafter
specified.  

V. OUTAGES
1. Outages of services as required by the project will be permitted but only at a

time approved by the Owner.  The Contractor shall notify the Owner in writing
two weeks in advance of the requested outage in order to schedule required
outages.  No outages shall be taken unless written approval has first been
received from the Owner The time allowed for outages will not be during normal
working hours unless otherwise approved by the Owner.  All costs of outages,
including overtime charges, shall be included in the contract amount.  

W. GUARANTEE:
1. The Contractor shall guarantee all materials and workmanship for a period of

twelve(12) months after the final acceptance of work, or the time period
specified by the Architect in the Architectural General Conditions.  Should the
two time periods be different the longer period shall be used.

**********************************
END OF SECTION 23.00.00
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SECTION 23.05.93
TESTING ADJUSTING AND BALANCING FOR HVAC

I. GENERAL
A. WORK INCLUDED

1. The requirements of Section 23.00.00 apply to all work described in this
Section.

2. Includes:
a. Cleaning all systems and equipment.
b. Testing all systems, equipment, controls, devices to ensure that all items

function properly and safely.
c. Balancing all air and water systems to the quantities and temperatures

indicated and shown.
d. Calibrating all instruments, sensors, recorders and controllers.
e. Certification and test reports for the above.
f. Contractor shall furnish all fuel, water, electricity, equipment and

instruments required to perform the cleaning, testing and balancing
specified in this Section.

B. REFERENCE STANDARDS
1. SMACNA:  Sheet Metal and Air Conditioning Contractors National Association,

8224 Old Court House Road, Tysons Corner, Vienna, Virginia 22180, U.S.A.
2. ASHRAE:  American Society of Heating, Refrigeration Air Conditioning Engineers,

inc., 345 East Forty-Seventh Street, New York, New York 10017, U.S.A.
a. Handbook, 1976 Systems Volume, Chapter 40, "Testing, Adjusting, and

Balancing".
3. AWWA:  American Waterworks Association, 6666 West Quince Avenue, Denver,

Colorado 80235, U.S.A.
a. C609-68 - Standard for Disinfecting Water Mains.

4. Associated Air Balance Council, 1000 Vermont Avenue, NW, Washington, D.C.
20005, U.S.A.
a. Standard for Field Measurements and Instrumentation Total System Balance,

Air Distribution and Hydronic System.
5. Air Movement and Control Association, Inc., 30 W. University Drive, Arlington

Heights, Illinois 60084, U.S.A.
a. Fan Application Manual.

C. SUBMITTALS
1. Include:

a. Cleaning, testing, and balancing procedures.
b. Qualifications of certified test and balance contractor for HVAC systems
c. Schedule of work.
d. Final test, balance, and operational data for record purposes.

D. DESIGN CONDITIONS
1. General:  The Heating and Air Conditioning Systems have been designed to the

inside conditions indicated below when operating with the outside conditions
stated below.  Adjust and balance the heating and cooling systems so that they
will produce the stated inside design conditions when operating under the
stated outdoor design conditions.

2. Outside Design Conditions:
a. Summer:  98 degrees db; 74 degrees wb.
b. Winter:  24 degrees db.

3. Inside Cooling Design Conditions:
a. Summer:  75 degrees db; 50 percent RH.
b. Winter:  75 degrees db.

II. EXECUTION
A. CLEANING

1. Prior to assembly of pipe and piping components, all loose dirt, scale, oil and
other foreign matter on internal or external surfaces shall be removed by means
consistent with good piping practice.  Chips and burrs from machinery or thread
cutting operation shall be blown out of pipe before assembly.  Cutting oil
shall be wiped from internal and external surfaces.
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2. During fabrication and assembly, slag and weld spatter shall be removed from
both internal and external pipe joints.

3. Dispose of cleaning and flushing fluids.
4. Prior to blowing or flushing erected piping systems, the Contractor shall

disconnect all instruments and equipment, open wide all valves, and be certain
all strainer screens are in place.

5. Water Flush:  Flush pipe and components with clean water until all discharge
from system is clean.  Maintain minimum velocities at all points of 5 feet per
second.  Flow shall be in same direction as when system is in normal operation.
Discharge shall be from low points of lines, ends of headers and as otherwise
required to flush entire system.  After flushing, any residual water shall be
drained and/or blown out prior to testing.  Bypass pumps and coils during
flushing operation.

B. DISINFECTION
1. After complete installation and testing and prior to final acceptance, all

water piping connected to the potable supply shall be thoroughly disinfected.
2. Perform disinfection work in accordance with the procedure outlined in the AWWA

C601-68:  Standard for Disinfecting Water Mains.
a. The dosage shall be such as to produce a chlorine residual of not less than

5 ppm for a contact period of not less than 24 hours. After treatment flush
the piping with clean water until the residual chlorine content does not
exceed 0.2 ppm.

b. Exercise care to ensure that contamination of water in the existing treated
water piping system does not occur.

C. TESTING
1. General:

a. Tests shall be performed and pipes proven free of leaks prior to
backfilling, insulating, painting or concealing in any manner.

b. Ascertain that piping system is thoroughly cleaned and stoppages and/or
obstructions removed.

c. All defective work shall be promptly repaired or replaced and tests
repeated until system passes.  Any damage resulting from tests shall be
repaired and/or damaged materials replaced to the satisfaction of the
Architect, at no additional cost to the Owner.  After defects are repaired,
testing shall be repeated until system is proven.

d. Protect controls, accessories and other items by blocking off or
disconnecting them so that no component is subjected to pressures exceeding
their rating.

e. After tests, clean strainers and back flush the system until the water runs
free of foreign matter.

f. Maintain records of each system or section of system tested.  Test reports
shall include, but not necessarily be limited to the following:
(1) Identification of piping system or section tested.
(2) Data of test and date.
(3) Testing medium, test equipment description (sketch if necessary),

and method of description of test procedure.
(4) Test pressure, duration of test, and recorded pressure drop.

g. Tests shall be performed after the pipe and contents have stabilized at the
ambient temperature and the source of test pressure shut off.  All system
valves within section being tested shall be open.  Provide temporary
restraints on expansion joints and flexible connections during pressure
testing.

h. Unless otherwise indicated, hydrostatic testing medium shall be clean pure
water.  Gauges used for pressure testing shall be checked and calibrated
against a dead weight tester at least once per month and certified correct
over the range of the gauge.  Gauges used for testing shall conform to the
USAS B40.1 grade AA with minimum dial diameter of 6 inch scale divisions
equal to or less than the maximum allowable pressure drop.

2. Water Piping:
a. Test domestic hot and cold water piping hydraulically to a pressure of 100

psig or 1-1/2 times the normal working pressure, whichever is greater.
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Continue test for a period of 4 hours or longer as may be necessary to
examine the piping for leaks.

b. Test soil, vent, waste and drain piping by filling with water to the top
of the highest sack above the roof with all outlets plugged.  Piping must
hold this water for a period of 30 minutes without showing a drop greater
than 4 inches in the water level.

3. Duct Systems:
a. Clean in accordance with manner specified in Section 23.31.00.
b. Test all ductwork as specified in ASHRAE Handbook.  Leakage shall not

exceed 5 percent of total duct system design air volume.
4. Proof Testing:  It is not intended that the Contractor be responsible for

design.  However, be prepared to prove - by test procedure approved and
witnessed by the Architect - that the equipment installed will produce the
capacities scheduled.

D. GENERAL BALANCING REQUIREMENTS
1. Do not begin balancing until system has been completed and cleaning with

pressure tests having proven system.  System shall have been operationally
tested and be in full working order.  Operate all equipment in the system
during balancing and continue operating during each day of balancing.

2. All instruments used for balancing must have been calibrated within a period
of 6 months prior to balancing.

E. HVAC SYSTEMS BALANCE:
1. Balancing shall be performed by a certified air balance contractor approved by

the Engineer and Owner.  The air balance contractor shall not be a direct
employee of the mechanical contractor.  Cost for the certified air balance
shall be included in the bid price and paid for by the mechanical contractor.

2. Balance all air systems after all grilles, dampers, ducts, coils and other
items comprising the complete system have been installed.

3. All doors are to be closed during the air balance.
4. Adjust air systems so that each air outlet is within 10 percent of the

indicated value on the plans and each air handling unit and fan is within 5
percent of the capacities scheduled on the plans.  Adjust and/or replace the
belt drives as necessary to provide the required air volume.

5. Adjust and calibrate all air flow control system components to provide properly
balanced operation of each System.

6. Verify proper rotation of all fans.
7. Adjust outside air system for design flow.
8. Adjust all diffusers, grilles, and registers to minimize drafts in all areas.
9. Make any changes in the fan speed, and dampers or the addition of dampers

required for correct balance as required at no additional cost to Owner.
10. Make all tests for capacity of air supply equipment with clean air filters.
11. Balance all water system as specified on the drawings to within 5% of

scheduled values.

F. PLUMBING
1. Balance all domestic water systems to provide proper amounts of water to  all

equipment and fixtures which require water.
2. Water Heater Installation:

a. Verification of capacity and correct operation of relief valves.

G. FINAL BALANCE REPORT
1. After systems are balanced, and with the temperature controls fully

operational, measure and record all the data necessary to compile a complete
report demonstrating that the systems are properly balanced.  The report must
be forwarded to the Architect prior to the final inspection.

2. Report shall indicate recordings in both Heating and Cooling modes.
3. The balanced position for each control valve shall be permanently marked on the

pipe for insulation.

H. AFTER OWNER OCCUPANCY
I.
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1. After Owner has occupied and is using the building, make three additional
inspections of the system (at two month intervals).
a. Correct and Owner observed temperature imbalances.
b. Check correct operation of equipment and verify by letter to the Architect,

on each trip.  List in the letter corrections made.
2. At the season opposite that of startup, inspect and verify correct operation

of all systems.
***************************************

END OF SECTION 25.05.93
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SECTION 23.07.00
HVAC INSULATION

I. GENERAL
A. SCOPE

1. The work covered by this specification consists of furnishing all labor,
equipment, materials and accessories, and performing all operations required for
correct fabrication and installation of fibrous glass thermal insulation wrap
on commercial or residential air duct systems of sheet metal, in accordance with
applicable project drawings and specifications, subject to terms and conditions
of the contract:
a. All air duct system operating at internal air temperatures not exceeding 250

degree F (121 degree C).
2. The finished duct system shall meet the requirements of NFPA 90A and 90B.
3. Duct wrap insulation shall meet the requirements of ASTM C 1290, Type III, to

maximum service temperature of 250 degree F (121 degree C).  Facing material
shall meet the requirements of ASTM C1136, Type II ,  when surface burning
characteristics are determined in accordance with ASTM E 84 with foil surface
of the material exposed to the flame as it is in the final composite.

4. Dimensions shown on the plans are finished inside dimensions.
5. Duct wrap shall be installed in accordance with the manufactures's instructions

in such a manner that the insulation will provide the installed R-Value as
published for the product and printed on the facing, thus assuring specified in-
place thermal performance.

B. DELIVERY AND STORAGE
1. Deliver all insulation  materials and fabricated duct sections and fittings to

the job site and store in a safe, dry place.
2. Use all means necessary at the job site to protect materials from dust, dirt,

moisture, and physical abuse before and during installation.
II. PRODUCTS

A. INSULATED DUCT SYSTEM
1. All supply ducts, return ducts, and related fittings shall be insulated with

the following:
a. Owens Corning Fiberglass All-Service Faced Duct Wrap Insulation, or an

approved equal,
(1) Owens Corning Type 100, 1.0 lb./cu.ft. density: 2” thick.

b. The duct wrap insulation shall consist of a blanket of glass fibers factory-
laminated to reinforced foil/kraft (FRK) vapor retarder facing with a
2”(min.) stapling and taping flange on one edge.

c. When installed in accordance with recommended installation procedures, duct
wrap insulation shall provide installed r-Values as shown in Table 1.
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Nominal 
Thickness

Out-of-Package
R-value*

TYPE 100-1.00
pcf (16 kg/m³)

TYPE 100-1.00
pcf (16 kg/m³)

2” 7.4

*lu•ft²•degree F/Btu (m²•degree C/W)
**Assumes 25% compression of insulation.

III. HVAC PIPING INSULATION
A. ACCEPTABLE MANUFACTURERS

1. The following are acceptable manufacturers:  Armstrong, Pittsburgh-Corning,
Owens-Corning, Manville Products, Benjamin-Foster, Celotex, Knauf, and Childers.

B. GENERAL REQUIREMENTS
1. All jackets, adhesives, coatings, insulating materials, and vapor barrier

mastics shall meet the requirements of NFPA Bulletin 90-A with a flame spread
of 25 or less and a smoke developed rating not higher than 50 as tested by
procedure ASTM E84, NFPA 225, and UL 723.

2. All containers for mastics and adhesives shall have a UL Label.
3. All adhesives shall be waterproof.

C. CHILLED WATER, AND HEATING WATER PIPING:
1. Insulation for water piping shall be 2 inch thick molded fiberglass pipe

insulation, with a density of not less than 3 lb. per cubic foot, a conductivity
(K) not higher than 0.24 at 75 degrees F mean temperature, and with a factory
applied white vapor barrier jacket.

IV. EXECUTION FOR DUCT INSULATION
A. INSPECTION

1. Verify that the duct wrap may be installed in accordance with project drawings
and operating performance parameters and limitations.

B. INSULATION OF STRAIGHT DUCT AND FITTINGS.
1. Before applying duct wrap, sheet metal ducts shall be clean, dry and tightly

sealed at all joints and seams.
2. All portions of duct designated to receive duct wrap shall be covered with duct

wrap.
3. To ensure installed thermal performance, duct wrap shall be cut to  “stretch-

out” dimensions as shown in Table 2 below (P = Perimeter of duct).

Nominal
Thickness
in. (mm)

Average
Thickness

Stretch-out
dimensions in. 
round and oval
ducts

Stretch-out
dimensions in.
square ducts

Stretch-out
dimensions, in.
Rectangular ducts

2” 1 ½” P+12.0 P+10.0 P+8.0

4. A 2” piece of insulation shall be removed from the facing at the end of the
piece of insulation to form an overlapping stapling and taping flap.

5. Install duct wrap insulation with facing outside so that the flap overlaps the
insulation and facing at the other end of the piece of duct wrap.  Adjacent,
sections of duct wrap insulation shall be tightly butted with the 2” stapling
and taping flap overlapping. If ducts are rectangular or square, install so
insulation is not excessively compressed at corners.  Seams shall be stapled
approximately 6” on center with ½” (min.) steel outward clinching  staples.

6. Where a vapor retarder is required, seams shall be sealed with pressure-
sensitive tape matching the insulation facing (either plain foil of FRK backing
stock) or glass fabric and mastic.  Cloth duct tape of any color or finish using
recommended for use on All-Service duct wrap.

C. INSPECTION
1. Upon completion of installation of duct wrap and before operation is to

commence, visually inspect the system and verify that it has been correctly
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installed.
2. Open all system dampers and turn on fans to blow all scraps and other loose

pieces of material out of the duct system.  Allow for means of removal of such
material.

3. Check the duct system to ensure that there are no air leaks through joints.
V. EXECUTION FOR HYDRONIC PIPING

A. PREPARATION
1. Do not install covering before sheetmetal, piping, and equipment has been tested

and approved.
2. Ensure that surface is clean and dry prior to application of insulation.  Ensure

that insulation is dry before and during application.  Finish insulation with
systems at operating condition.

3. Install insulation only after building is weatherproofed adequately to ensure
that the insulation will not be affected by rain and weather.

B. GENERAL
1. Ensure that insulation is continuous through walls and floors.  Pack around

ducts and pipes with fireproof self-supporting insulation material, fully seal
the void between the sleeve and the insulation.

2. Insulate all fittings and valves.  Do not insulate unions, flanges, strainers,
flexible connection, and expansion joints.  Terminate insulation neatly with
Benjamin Foster 30-35 sealant troweled on a bevel.

3. Finish insulation neatly at hangers, supports, and other protrusions.
4. Locate insulation and cover seams in the least visible locations.
5. At each pipe hanger or support point, install a section of hard foam glass or

calcium silicate insulation, the same thickness as the adjacent insulation, a
minimum of 8 inches long, on the lower 180 degrees of the piping; 360 degrees
if clamps are used on the top of  the pipe.  Seal and finish to match the
adjoining insulation.  Provide 16 gauge galvanized steel metal saddles of
sufficient length to completely cover the hard section of insulation.

C. DOMESTIC HOT WATER PIPING SYSTEM
1. Insulate the complete domestic hot water piping system, including all pipe,

valves, fittings, tanks, and all other components up to the pump flanges.  Hot
water circulating pump bodies need not be insulated.

2. Seal ends and laps on jacket of piping with white Benjamin-Foster 85-20, and
staple at 4 inches on center.

3. On valves, fittings, and other piping accessories, finish all joints and seams
smooth and even, and seal all ends of the insulation.

D. MISCELLANEOUS PLUMBING PIPING
1. Insulate the following plumbing piping:

a. Domestic water piping above grade outside the building.
b. Domestic water piping in exterior walls and in chases immediately adjacent

to exterior walls.
c. Domestic water piping in exterior soffits.

2. On valves, fittings, and other piping accessories, provide vapor barrier
consisting of tack coat white Benjamin-Foster 30-35 with glass fabric, finished
with a 1/16 inch thick coating of Benjamin-Foster 30-35.  Finish all joints and
seams smooth and even. Seal all ends of insulation to form a completely tight
vapor barrier jacket.

VI. SAFETY PRECAUTIONS
1. Contractor's employees shall be properly protected during installation of all

insulation.  Protection shall include proper attire when handling and applying
insulation materials, and shall include (but not be limited) disposable dust
respirators, gloves, hard hats, and eye protection.

2. The Contractor shall conduct all job site operations in compliance with
applicable provisions of the Occupational Safety and Health Act, as well as with
all state and/or local safety and health codes and regulations that may apply
to the work.

*************************
END OF SECTION 23.07.00
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SECTION 23.31.00
HVAC DUCTS AND CASINGS

I. GENERAL
A. WORK INCLUDED

1. The requirements of Section 23.00.00 apply to all work described in this
Section.

2. This Section includes:
a. Ductwork and plenums.
b. Sealants.

3. Related work specified elsewhere:
a. Section 23.33.00 AIR DUCT ACCESSORIES
b. Section 23.37.00 AIR OUTLETS AND INLETS
c. Section 23.05.93 TESTING, ADJUSTING, AND BALANCING FOR HVAC

B. REFERENCE STANDARDS
1. ASHRAE:  American Society for Heating, Refrigeration and Air Conditioning

Engineers, Inc., 1791 Tullie Circle, N.E., Atlanta, Ga. 30329
a. ASHRAE Handbook.

2. SMACNA:  Sheet Metal & Air Conditioning Contractors National Association, 8224
Old Court House Road, Tysons Corner, Vienna, Va. 22180.
a. Low pressure Duct Construction Standards, 1976 Edition.
b. High Pressure Duct Construction Standards, 3rd Edition.

3. NFPA:  National Fire Protection Association, 470 Atlantic Avenue, Boston, Mass.
02210.
a. NFPA 90A - Standard for the Installation of Air Conditioning and Ventilating

Systems.
b. NFPA 90B - Standard for the Installation of Warm Air Heating and Air

Conditioning Systems.
c. NFPA 967 - Installation of Equipment for the Removal of Smoke Grease-Laden

Vapors from Commercial Cooking Equipment.
C. DEFINITIONS

1. Duct Sizes:  Inside clear dimensions.  Maintain sizes to the inside of the duct.
II. PRODUCTS

A. GENERAL
1. All sheet metal shall be "lock forming quality," hot dipped galvanized steel in

conformance with ASTM 525 and ASTM 90.  Aluminum ductwork is not acceptable.
2. All ducts shall be complete unto itself, with no single partition between

separated ducts.
3. Lap metal ducts in the direction of air flow.  All interior duct surfaces shall

be smooth.  No angles, tabs or sheet metal shall protrude into the ductwork.
All seams and joints shall be external and internal standing seams are not
acceptable.

4. Gradually make changes in duct sizes, not exceeding 15 degrees divergence except
as specified below:
a. Duct size decreases in the direction of flow may converge at a maximum of

30 degrees.
b. Where specifically indicated otherwise on the drawings.

5. Radius elbows indicated on the drawings shall be constructed with a radius of
not less 1-1/2 times the width of the duct as measured from the center line.

6. Construct ducts substantially airtight, braced so as to not breath, oil can,
rattle, vibrate, or sag.  Duct leakage shall be less than 5 percent of system
air flow.

B. RECTANGULAR DUCTWORK
1. Ductwork shall be sheet metal constructed in accordance with the 1976

edition of "Low Pressure Duct Construction Standards" (SMACNA Manual)
published by the Sheet Metal and Air Conditions Contractors National
Association (SMACNA) externally insulated.

2. The duct dimensions referenced in the Table below for minimum sheet metal gauges
apply to the actual sheetmetal dimensions and not the clear inside dimension.
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a. Minimum sheetmetal gauges for low pressure rectangular ducts shall be as
follows:

Longest Side of Duct            Minimum Sheet   
(IN Inches)                 Metal Gauge
up thru 12 26
13 thru 30 24
31 thru 54 22
55 thru 84 20
85 and over 18

3. All sheet metal supply and return ductwork shall be externally insulated.
C. ROUND SHEETMETAL DUCTWORK

1. Round ductwork shall be constructed in accordance with the provisions of the
SMACNA Manual.  Ducts SHALL be spiral seam construction.

D. FLEXIBLE DUCTS
1. Flexible ducts shall be similar to Flex-Aire (ATCO) Flex MFS/UPC #030
2. Flexible ducts shall be used only where specifically shown on the drawings or

approved by the Engineer, and runs shall not exceed 6 feet in length.
3. Ducts shall be UL Listed under UL Standard 181 as a Class 1 duct complying with

NFPA 90A and 90B.
4. Ducts shall be a factory fabricated assembly composed of polymeric liner duct

bonded to a coated steel spring wire helix supporting 1 inch thick fiberglass
insulation.  Provide a vapor barrier outer jacket.  The assembly shall have a
thermal transmission not to exceed 0.22 BTU/Hr/FT.Sq. at 75 degrees F.

III. EXECUTION
A. GENERAL INSTALLATION OF DUCTWORK

1. Ductwork shall be installed in a neat and workmanlike manner, arranged to
provide the best possible headroom.  Exposed ductwork shall be run parallel to
building lines, shall be free of dents, labels, printing and markings, and shall
be clean and grease-free and in a condition suitable for painting.

2. Duct hangers shall be fastened to only building framing members such as joints,
beams, and columns using fasteners such as concrete inserts, expansion shields,
beam clamps, or other approved devices.

3. Any interior portion of the ductwork that is visible from a finished space
through a grille or diffuser, or exterior of a duct that is visible through an
open ceiling, shall be painted flat black.

4. Unless otherwise shown on the drawings, blank off unused portions of
architectural grilles and louvers with 14 gauge sheet metal, painted flat black,
and secured with sheet metal screws to the louver or grille frame.

5. No pipe, pipe hanger, lighting fixture, electrical conduit, building structural
member, etc., shall enter or penetrate the ductwork or shall be supported from
the ductwork.

6. Provide access doors in the ductwork where necessary for resetting fire and
smoke dampers, for adjusting and maintaining automatic dampers, for cleaning
filters and duct or plenum interiors, and in other places indicated on the
drawings.  Access doors shall be installed in the ductwork, and shall be sealed
and gasketed as necessary to prevent air leakage.

7. Provide openings in the ductwork where required to accommodate thermometers and
controllers.  Provide pitot tube openings at the inlet and discharge of all fans
and air handling units, and at all other locations required for testing and
balancing the system.  Openings shall be provided with threaded metal cap, or
spring cap device to ensure against air leakage.  Where openings are provided
in insulated ductwork, provide manufactured access through the insulation to the
opening.

8. Thoroughly clean duct systems and remove all debris and foreign material from
ducts.  Protect equipment that may be harmed by excessive dirt with filter, or
bypass during cleaning.  Provide adequate access into the ductwork for cleaning
purposes.

9. Locate ducts with sufficient space around equipment to allow for normal
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operating and maintenance activities.
10. At each point where ducts pass through walls, partitions, or floors, seal

the joints around the ducts with noncombustible material.
11. Install hardware cloth over all duct openings.
12. After installation all joints shall be sealed with hard cast or an approved

substitute material.
B. FLEXIBLE DUCTS

1. Flexible ducts shall be installed in accordance with the manufacturer's
instructions, and the terms of its UL Listing.  No run of flexible duct shall
exceed 6 feet in length.

2. The total of all bends in a single run of flexible duct shall not exceed 90
degrees.  All bends shall have a minimum radius of two times the inside diameter
of the duct.  Bends and "kinks" that reduce the cross sectional area of the duct
are not acceptable.

3. Make connections to sheet metal ducts and equipment by the use of a sheetmetal
collar and a stainless steel or vinyl plastic circular clamp.  The clamp shall
completely encircle the flexible duct, and shall be tightened with a worm gear
operator, or similar device that will provide an airtight connection without
unnecessary deformation of the duct.  The use of tape to secure the flexible
duct to the collar is not acceptable.

********************************************
END OF SECTION 23.31.00
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SECTION 23.33.00
AIR DUCT ACCESSORIES

I. GENERAL
A. WORK INCLUDED

1. The requirements of Section 23.00.00 apply to all work described in this
Section.

2. This Section includes:
a. Access doors.
b. Fire dampers.
c. Balancing dampers.
d. Backdraft dampers.
e. Flexible connections.
f. Bird screens.

3. Related work specified elsewhere:
a. Section 23.31.00 HVAC DUCTS AND CASINGS
b. Section 23.05.93 TESTING ADJUSTING AND BALANCING FOR HVAC

B. QUALITY ASSURANCE
1. Fire dampers shall be UL Listed and shall be constructed in accordance with UL

Standard 555, Fire Dampers.
2. Fusible links on fire dampers shall be constructed in accordance with UL

Standard 33, Fusible Links for Fire Protection Service.
3. Access doors shall be UL Labeled.

C. SUBMITTALS
1. Submit shop drawings on sound attenuators, fire dampers, balancing dampers,

backdraft dampers, and access doors that shall include as a minimum:
a. Manufacturers make and model number.
b. Unit construction.

2. Shop drawings for dampers shall include a schedule of all dampers indicating the
following:  size, CFM, blade type and number, and static pressure drop in the
open position for the design air flow.

II. PRODUCTS
A. ACCESS DOORS

1. Doors shall be rigid and close-fitting, and shall be fabricated of galvanized
steel with sealing gaskets and quick fastening locking devices.  For insulated
ductwork, install a minimum 1 inch thick insulation with a sheet metal cover.

2. Provide two hinges and two sash locks for sizes up to 18 inches square; provide
two hinges and two compression latches with outside and inside handles for sizes
up to 24 inches x 48 inches.  Provide an additional hinge for larger sizes.

3. Access doors in rectangular ducts shall be American Warming 385A or equivalent.
Access doors in round or flat oval ducts shall be United Sheet Metal Type ARI-W
or equivalent.  Access doors in externally insulated ductwork shall have
internal sheet metal lining so that no insulation is exposed to the air stream.

B. FIRE DAMPERS
1. Dampers shall be UL Labeled, shall conform to the requirements of NFPA Pamphlet

No. 90A, and shall be fabricated of galvanized steel.
2. Dampers in rectangular ductwork shall be dynamic shutter type with shutter held

out of the air stream and having a minimum of 95 percent free area; similar to
Ruskin model #DIBD2B.

3. Dampers in round or oval ductwork shall be dynamic shutter type with the shutter
held  out of the air stream; similar to Ruskin model #DIBD2CR.

4. Dampers installed in non-ducted return air openings shall be installed in 16
gauge galvanized steel sleeves, and shall be of the type specified for
installation in rectangular ductwork.  Sleeves shall be securely attached to the
wall and shall extend a minimum of 6 inches on either side of the wall face.

5. Dampers mounted in floors or in the horizontal position shall be similar to the
type specified for installation in rectangular ductwork except that they shall
be provided with a stainless steel closure spring.

6. Fusible links shall be UL Listed for 165 degrees F. release.
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7. The following are acceptable damper manufacturers: Ruskin, Greenheck, Pottorf,
American Warming and Ventilating.

C. BALANCING DAMPERS
1. Volume dampers shall be opposed blade interlocking type, with multiple blades

for duct heights 12 inches and larger, and a single blade for ducts with a
height under 12 inches.  Blades shall be of not less than 16 gauge galvanized
steel, a maximum of 8 inches wide, and a maximum of 48 inches long; supported
on shafts with self-lubricating bearings.  The frame shall be minimum 5 inches
x 1 inch x 16 gauge galvanized steel; similar to Ruskin #MD35.  Shop fabricated
dampers are not acceptable.  Provide locking hand quadrant and 2" stand-off hand
quadrant bracket.

2. Splitter dampers shall be fabricated of not less than 16 gauge galvanized steel
with the leading edge of the damper hemmed.  The length of each splitter shall
be not less than 1-1/2 times the width of the smallest of the branches it
controls. Dampers shall be carefully fitted, with Ventlock 609 end bearings
provided for the damper rod.

3. The following are acceptable damper manufacturers:  Ruskin, Greenheck, American
Warming and Ventilating, and Air Balance Inc.

D. BACKDRAFT DAMPERS
1. Backdraft dampers shall be of the multi-blade, parallel action gravity type with

the blades a maximum of 6 inches wide and having felt or flexible vinyl sealing
edges.  The blades shall be linked together in a rattle-free manner.  Provide
dampers with a device to permit adjustment for varying differential static
pressures.

2. The following are acceptable damper manufacturers:  Ruskin, Greenheck, American
Warming and Ventilating, and Air Balance Inc.

E. FLEXIBLE CONNECTIONS
1. Flexible connections shall be fabricated of neoprene coated flameproof fabric,

conforming to UL Standard #241, tightly crimped into the metal edging strip.
Attach to ductwork and equipment by screws or bolts a 6 inches on center.
Similar to UL Classified "Ventglas".

III. EXECUTION
A. INSTALLATION

1. Install all items in accordance with the manufacturer's printed instructions.
B. ACCESS DOORS

1. Provide access doors for inspection and cleaning in ductwork and plenums before
and after filters, coils, fans, automatic dampers, fire dampers, and as
elsewhere indicated on the drawings.  Review  location  prior  to fabrication.

2. Provide 6 inch x 6 inch quick opening access doors for inspection at balancing
dampers.

C. FIRE DAMPERS
1. Provide fire dampers at all locations indicated.  Also provide fire dampers

where ducts and outlets pass through fire rated components and where required
by authorities having jurisdiction, even though not indicated on the drawings.

2. Fire dampers shall be provided complete with required perimeter mounting angles,
sleeves, breakaway duct connections, corrosion resistant springs, bearing,
bushings, and hinges.

D. BALANCING DAMPERS
1. Provide balancing dampers at all locations indicated on the drawings, and

wherever required to balance the system.
E. FLEXIBLE CONNECTIONS

1. Provide flexible connections at all fans, air handling units, and any other
equipment subject to vibration.

******************************
END OF SECTION 23.33.00
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SECTION 26.00.00
GENERAL REQUIREMENTS FOR ALL ELECTRICAL

I. GENERAL
A. RELATED WORK
1. The Architectural Drawings and Specifications  (including the front and such as

the General Conditions, and Supplementary General Conditions, etc.) the
Structural Drawings and Specifications, the Mechanical Drawings and
Specifications, and the Electrical Drawings apply to the work specified in the
Electrical Sections, and shall be complied with in every respect.  The Contractor
shall examine all of these documents, which make up the Contract Documents, and
shall coordinate them with all electrical work on the Electrical Drawings and in
the Electrical Sections of these Specifications.

B. SCOPE OF WORK  
1. The work covered by the Electrical Sections of the Specifications shall include

the furnishing of all materials, labor, transportation, tools, permits, fees,
utilities, and incidentals necessary for the complete installation of all
electrical work required in the Contract Drawings.

2. It is the intent of the Contract Documents to provide an installation complete
in every respect.  In the event that additional details or special construction
is required for work indicated or specified in this section or work specified in
other sections, it shall be the responsibility of the Contractor to provide all
material and equipment which is usually furnished with such systems in order to
complete the installation, whether mentioned or not.

3. The Contractor shall be responsible for the coordination and proper relation of
his work to the building structure and to the work of all trades. The Contractor
shall visit the premises and thoroughly familiarize himself with the existing
site conditions, and all details of the work and the working conditions and to
verify all dimensions in the field.  The Contractor shall advise the Architect
of any discrepancy prior to bidding.  The submission of bids shall be deemed
evidence of the Contractors site visit, the coordination of all existing
conditions, and the inclusion of all consideration for existing conditions.

C. DRAWINGS AND SPECIFICATIONS 
1. These Specifications are accompanied by Drawings of the building and details of

the installations indicating the locations of equipment, piping, ductwork,
outlets, light fixtures, switch controls, receptacles, circuits, lines, etc.  The
Drawings and these Specifications are complementary to each other, and what is
required by one shall be as binding as if required by both.  Phase, neutral and
switch leg indications are shown only where it is considered that clarification
is required and to indicate typical wiring methods required.

2. If any departures from the Drawings are deemed necessary by the Contractor,
details of such departures and the reasons therefor shall be submitted to the
Architect for review.  No departures shall be made without prior written
acceptance of the Architect.

3. The interrelation of the Specifications, the Drawings, and the schedules is as
follows:  The Specifications determine the nature and setting of the several
materials, The Drawings establish the quantities, dimensions, and details, and
the schedules give the performance characteristics.

4. Should the Drawings disagree in themselves, or with the Specifications, the
better quality or the greater quantity of work or materials shall be estimated
upon, and unless otherwise directed by the Architect in writing, shall be
performed or furnished.  In case the Specifications should not fully agree with
the schedules, the latter shall govern.  Figures indicated on Drawings govern
scale measurements and large scale details govern small scale Drawings.

5. Items specifically mentioned in the Specifications but not shown on the Drawings
and/or items shown on the Drawings but not specifically mentioned in the
Specifications shall be installed by the Contractor under the appropriate section
of work as if they were both specified and shown.
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D. CODES AND STANDARDS 
1. All work shall comply with the applicable rules of the National Electrical Code,

the National Electrical Safety Code, the National Fire Codes (published by
National Fire Protection Association), the City Electrical Codes and Ordinances,
and the terms and conditions of services of the electrical utility, as well as
any other authorities that may have lawful jurisdiction pertaining to the work
specified.  None of the terms or provision of this specification shall be
construed as waiving any of the rules, regulations, or requirements of these
authorities.

E. UTILITIES 
1. The Contract Documents reflect the general location, voltage, ampacity, size and

manner of routing for all utilities known to be required on this project.  It
shall be the responsibility of the Contractor to visit the site, meet with the
local Utility personnel in order to coordinate and confirm the exact requirements
for all electrical utilities, including, but not limited to all facilities
required to provide complete and operative electrical power and telephone
services.  The bid submitted by the Contractor shall include costs for all such
coordination work as well as any and all utility company charges and/or fees. 

F. TEMPORARY SERVICES 
1. It shall be the responsibility of the Contractor to provide a complete system for

temporary electrical power service and distribution during the construction
period.

2. The Electrical Contractor shall provide the necessary wiring, connections,
service switches, poles, wiring protective devices, lighting fixtures, lamps,
outlet devices disconnect switches, etc., as required for temporary lighting.
In addition, a similar system shall be provided for the distribution of single
and three phase power of voltage levels and adequate ampacity as required to
facilitate the construction of the project.  These services shall be installed
in accordance with requirements of the National Electrical Code (NEC) and the
Occupational Safety and Health Administration (OSHA).

G. BUILDING CONSTRUCTION AND LAYOUT OF WORK 
1. General:  It shall be the responsibility of the Contractor to consult the

Architectural and Engineering Drawings and Details so as to thoroughly
familiarize himself with the type and quality of construction to be provided on
this project.

2. The Electrical Drawings are diagrammatic in character and cannot show every
connection in detail or every line or conduit its exact location.  These details
are subject to the requirements of ordinances and also structural and
Architectural conditions.  The Contractor shall carefully investigate structural
and finish conditions and shall coordinate the separate trades in order to avoid
interference between the various phases of  work.  Work shall be laid out so that
it will be concealed in furred chases unless specifically noted on indicated to
be exposed.  Work shall be installed to avoid crippling of structural members;
therefore, inserts to accommodate conduit hangers shall be set before concrete
is poured, and proper openings through floor, walls, beams, etc.  shall be
provided as hereinafter specified or as otherwise indicated or required before
concrete is poured.  All work shall be run parallel or perpendicular to the lines
of the building unless otherwise noted.

3. The approximate location of electrical items is indicated on the Electrical
Drawings.  These Drawings are not intended to give complete and exact details in
regard to location of outlets, apparatus, etc.  Exact locations are to be
determined by actual measurements at the building and will in all cases be
subject to approval of the Engineer, and he reserves the right to make any
reasonable changes in the location indicated without additional cost.
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II.  PRODUCTS
A. GENERAL MATERIALS AND EQUIPMENT REQUIREMENTS 

1. All materials, in general, shall conform to the National Electrical Code
requirements and shall be listed, inspected, and approved by the Underwriters
Laboratories and shall bear the U.L. label where labeling service is available.
The label or listing of the Underwriters Laboratories, Inc. will be accepted as
evidence that the materials or equipment conform to the applicable standards of
that agency.  In lieu of this listing, the Contractor may submit a statement from
a nationally recognized, adequately equipped testing agency, indicating that the
items have been treated in accordance with required procedures, and that the
materials and equipment comply with all contract requirements.

B. STANDARD PRODUCTS
1. Materials and equipment to be provided shall be the standard currently

manufactured catalog products of manufacturers regularly engaged in the
manufacture of products conforming to these Specifications, and shall essentially
duplicate materials and equipment that have been in satisfactory use at least two
years prior to bid opening.  Where custom or special items are required, these
shall be fully described using Drawings, material lists, etc., which fully
describe in detail the item proposed for use on this project.

C. MANUFACTURER'S INSTRUCTIONS 
1. The responsibility for the furnishing of the proper electrical equipment and/or

material and the responsibility for seeing that it is installed as intended by
the manufacturer, rests entirely upon the Contractor.  If needed for proper
installation, operation, or start-up, the contractor shall request advice and
supervisory assistance from the representative of the specific manufacturer.  The
manufacturers' published instructions shall be followed for preparing,
assembling, installing,  erecting, and cleaning manufactured materials or
equipment, unless otherwise indicated.  The Contractor shall promptly notify the
Architect in writing of any conflict between the requirements of the contract
documents and the manufacturers' directions and shall obtain the Architect's
instructions before proceeding with the work.  Should the Contractor perform any
such work that does not comply with the manufacturer's directions or such
instructions from the Architect, he shall bear all costs arising in connection
with the deficiencies.

D. RUST PREVENTION 
1. All metallic materials shall be protected against corrosion.  Exposed metallic

parts of outdoor apparatus shall be given a rust inhibiting treatment and
standard finish by the manufacturer.   All parts such as boxes, bodies, fittings,
guards, and miscellaneous parts shall be protected in accordance with the ASTM
A123 or A153, except where other equivalent protective treatment is specifically
approved in writing.

E. STORAGE AT SITE 
1. The Contractor shall not receive material or equipment at the job site until

ready for installation or until there is suitable space  provided to properly
protect equipment from rust, weather, humidity, dust, or physical damage. 

F. CONDITION OF MATERIALS AND APPURTENANCES 
1. All conduit, fixtures, panelboards, and other material required for complete

installation of these systems shall be new and conform to manufacturer's
recommendations, unless otherwise specified.  All equipment injured or damaged
in transit from factory, during delivery to premises, while in storage on
premises, while being erected and installed, and while being tested, until time
of final completion, shall be replaced by this Contractor without extra cost to
Owner.

G. CAPACITIES  
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1. Capacities shall be not less than those indicated but shall be such that no
component or system becomes inoperative or is damaged because of start-up or
other overlaod conditions.  Where approved equipment requires electrical power
other than those used for design purposes, the Contractor shall be responsible
to adjust protective devices, starter sizes, conductors, conduits, etc. to
accommodate this approved device electrically.

H. NAMEPLATES
1. Each major component of equipment shall have the manufacturer's name address, and

catalog number on a plate securely attached to the item of equipment.  All data
on nameplates shall be legible at the time of final inspection.

III.  EXECUTION
A. SPACE AND EQUIPMENT ARRANGEMENT 

1. All equipment shall be installed in a manner to permit access to parts requiring
service.  All electrical equipment shall be installed in such a manner as to
allow removal for service without  disassembly of other equipment.

2. Any large piece of apparatus which is to be installed in any space in the
building, and which is too large to permit access through stairways, doorways,
or shafts shall be brought to the job and placed in the space before the
enclosing structure is completed.  Following placement in the space, such
apparatus shall be thoroughly, completely protected from damage as hereinbefore
specified.

3. All electrical equipment shall have working clearances as required by the latest
version of the National Electrical Code, and any applicable city, local, or state
codes.

B. SUBMITTAL AND REVIEW OF MATERIALS
1. Persons authorized to sign submittals:  Prior to entering submittals for review,

the Contractor shall advise in writing to the Engineer the name or names of
persons who are authorized to sign or certify such documents for him.

2. Submittal Time:  Within thirty (30) days after the contract has been awarded, the
Contractor shall submit for review complete data covering each item of equipment
or material which he proposes to furnish under the electrical section of these
Specifications.

3. Manner of Submittal:  All submittal data shall be submitted at one time in three
ring hard back binders which are at least two inches thick.  Partial or piecemeal
submittals will not be accepted.  The major category of equipment having its own
manila divider referenced to the particular paragraph(s)  of the Specifications.
Where submittals cannot physically be contained in one binder, additional binders
shall be used, each clearly marked to indicate the sequence of the submittal.

4. Items to be submitted:  Submittals shall include all applicable items listed, but
not be limited to the following:
a.  Conduit 
b.  Conductors and cable
c.  Connectors and terminators  
d.  Device, pull, and junction boxes 
e.  Switches, receptacles and wall plates  
f.  Motor circuit and disconnect switches
g.  Panelboards
h.  Service disconnect devices
i. Dry type transformers
j. Lighting fixtures, indoor and outdoor, with poles 
k. Photo-electric controls
l. Time-clock controls 
m. Dimmers

5. Submittals:  Each binder shall indicate on the front cover or the cover sheet the
following:  the title of the submittal; the name and location of the building;
the names of the Architect and Engineer; the name of the Contractor making the
submittal; and the date of the submittal.  Arrangement of the above information
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shall be such that the cover or title sheet can also accept a listing of each
correction and/or revision, and stamp of certification of the Contractor making
the submittal.
a. Arrangement of Items:  Submittals shall be subdivided according to equipment

or material types, with each division having a manila divider with tab
clearly denoting the subdivision and referencing the appropriate paragraphs
of the Specifications.  These subdivisions should include but not be limited
to fixtures, switchgear, conduit and wire, devices, etc., as appropriate for
the particular project.  There will be two types of indexes required for each
submittal.
(1) General Index:  There shall be a general index behind the title sheet

which indexes the entire submittal by section (divider).
(2) There shall be a separate detailed listing included at the front of

each section of the submittal listing each item by item as follow  

MANUFACTURERS' NAME AND THE MODEL NUMBER

SPECIFIED
                                   AND

THE MANUFACTURERS' NAME AND MODEL NUMBER
SUBMITTED

IF OTHER THAN THAT SPECIFIED

b. Specific Submittal Data:  Specific data for every electrical item shall be
included within the appropriate submittal sections.  Specific data shall
include the manufacturer's name and designation, performance and capacity
data, type of construction and materials data, and dimensional data.
Acceptable submittal and materials are manufacturer's catalog cuts and data
sheets, and as required easily readable, professionally prepared, scaled
Drawings containing sufficient Drawings, elevations, sections and isometrics
to describe in full each electrical item.  Each appropriate item on each
sheet shall be clearly identified.

6. Compliance Stamp:  Each submittal shall include a compliance stamp signed by the
Contractor's person authorized to make such signatures.  His signature indicates
that he has coordinated all items in the submittal with the Drawings,
Specifications, and building construction, and all meet or exceed the
requirements of the Specifications, and will physically interchange with the item
specified and/or as indicated on the Drawings and Specifications.  Unless so
certified, all documents will be returned for re-submittal.  Certification shall
be in the form of a rubber stamp impression which states:

I hereby certify that this Shop Drawing and/or
Brochure has been checked prior to submittal to

 the Engineer and that it complies in all
respects (except as noted*) with the

requirements of the Contract Documents for this
Project.

(Name of Contractor)
 Signed _____________________________

Position __________________________
Date ______________________________

               *  Refer to exception requirements herein.   

7. Substitutions:  Unless otherwise specifically noted, the listing of product
manufacturers, catalog numbers, etc. in the various sections of the
Specifications is intended to establish a standard of quality only, and is not
intended to preclude open, competitive bidding.  The substitute materials,
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equipment, or methods which he feels are equal or superior to those specified
will be considered, provided he submits in writing with the submittal a letter
indicating that he:
a. Has personally investigated each proposed substitution product and determined

that each has all the same accessories and is equal or superior in all
respects to that specified;

b. Will provide the same guarantee for each substitution that he would for that
specified;

c. Has coordinated the installation of each item which he proposes to substitute
with all trades and includes the costs for any changes required for the work
to be complete in all respects. The Contractor will prepare Shop Drawings
where required by the Architect or where dimensions vary, or to show
adjustments to the electrical system to fully insure coordination of the
substitute item(s) into the designed system.

d. Waives any and all claims for additional costs related to the
substitution(s).

e. Separately listed any and all deviations or variations of the substitute from
the specified item with the specific item data clearly marked.

8. Submittal Processing Time 
a. The Contractor shall allow three (3) weeks for submittal processing in the

Engineer's office exclusive of transmittal time and shall schedule the time
of each submittal accordingly.

b. Any submittal that is marked resubmit or with comments requiring re-submittal
must be resubmitted within two (2) weeks following notification.  If no
satisfactory material is submitted within the two-week period, the Architect
reserves the right to require the Contractor to furnish items specified
and/or as described in the contract documents.

c. No allowances will be made for submittals which are not made in a timely
fashion or which are turned down because they are not equal.  Should delivery
problems arise due to the above, affecting the completion time of the
project, the Contractor will arrange for special handling of problem items,
(including air freight shipping, etc.), or if this is not possible he will
furnish and install acceptable alternates until the proper materials arrive
and then replace the alternate materials with the approved materials, all at
no cost to the Owner.  If the Contractor is not able to furnish an acceptable
alternate until the proper materials arrive, he will assume all costs for
furnishing and installing all alternates as directed by the Architect and/or
will pay a suitable penalty for the inconvenience experienced by the Owner.
This penalty will be set by the Owner based on the particular circumstances.

9. Quantity of Submittals: The Contractor shall submit ten sets of submittals for
review to the Architect.  

10. Submittal Review: Submittals which are submitted in an acceptable manner as
outlined hereinbefore, will be reviewed by the Engineer.  The Engineer will
review and mark-up the submittal with comments and will then stamp each item
as either "final Review", "Reviewed - Exceptions Noted", or "Resubmit".  The
comment sheet shall become a part of this contract.  The Architect and
Engineer will each retain one copy for their files, four copies will be
retained by the owner, and the remaining copies will be delivered to the
Contractor.  The Contractor may then duplicate and distribute as many copies
as needed.  If all items in a submittal are marked "Final Review", no
additional submittal is require.  If any item in a submittal is marked
"Reviewed - Exceptions Noted", the Shop Drawing or Brochure shall be
corrected to agree with the comments and resubmitted.  If marked "resubmit",
the submittal shall be repeated in accordance with the Contract Documents.

a. No item or material shall be ordered, purchased or installed until the
Contractor has received a comment sheet marked "Final Review" for the
material or item.  Any materials or items which are ordered, purchased or
installed without the "Final Review" stamp are at the Contractor's risk and
he will be responsible for all penalties should said materials or items be
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found lacking in quality or capacity.
b. Review or comment by the Engineer will be for general compliance with the

basic design concept only.
c. The Engineer's review and comments will not relieve the Contractor of the

responsibility of:
(1) Complying with every requirement of the Drawings and Specifications,

unless the Contractor has called attention, in writing, to any
deviations contained in the submittal, and these deviations are
specifically noted as approved by the Engineer in his comments.

(2) Supplying all items as called for in the Drawings and Specifications
and the omission of any feature, capability, or part on any item
submitted by the Contractor implies that these missing features,
capabilities or parts will be furnished exactly as required by the
contract document.  

d. If the Shop Drawings or Brochures stamped "Final Review" are altered for any
reason, the "Final Review" is void.

e. All work shall be done in accordance with the Shop Drawings and Brochures
stampede "Final Review" and a copy of the final submittal with all items
stamped "Final Review" shall be kept at the job site.  

f. Should the submittal information be insufficient for the Engineer to review,
the Contractor will be required to resubmit additional information as
required by the Engineer to make a meaningful evaluation.  In the event that
submittal information is not sufficient to allow the Engineer to ascertain
the quality of a substitute item as compared to the specified item, the
Contractor will be required to submit a sample.  All samples which are not
tested to destruction will be returned to the Contractor for his disposition.

g. The Engineer reserved the right to revise his comments on any item or
material because of deceptive submittal material which appeared to be equal
to the quality or capacity required in the Drawings and/or Specifications,
but which when received at the job site are found to be lacking in quality or
capacity.  When any item is found to be lacking in quality or capacity by
inspection, the Contractor will be required to furnish and install the
material or items originally specified or shown on the drawing.

h. The Contractor at his option may summit materials for review and comment
prior to the bid date provided this is done in a timely manner but not less
than one week prior to bid opening.

i. Owner's Records: The Contractor shall submit for the Owners records two (2)
sets of complete final review submittals at the end of the project.

C. SUPERVISION
1. A competent foreman or superintendent, initially approved by the Architect shall

be kept by the Contractor at the building to receive instructions and to act for
the Contractor.  Once this superintendent has been approved, no change shall be
made without approval of the Owner or his authorized representative.  The Owner
and/or his authorized representative shall have the right to observe the work at
any time.  The Contractor shall have a representative present when his work is
being observed, and he shall give assistance, as required, Recommendations made
by the observer shall be promptly carried out, and all unsatisfactory material
and/or workmanship shall be replaced at once, to the satisfaction of the
Architect.

D. CUTTING AND PATCHING 
1. Where it becomes necessary to cut through any wall, floor, or ceiling to permit

installation of any work under this section of the Contract, or to repair any
defects that may appear, up to the expiration of guarantee period, such cutting
shall be done under the supervision of the Architect by this Contractor.  This
Contractor shall not be permitted to cut or modify any structural members without
the written permission of the Architect.

2. Patching of all openings cut by this Contractor, or repairing of any damage to
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the work of other trades occasioned by cutting operations or occasioned by the
failure of any part of work installed under this contract, shall be performed by
the trade whose work is involved, but shall be paid for by this Contractor.

3. Any openings cut through exterior walls or roofs shall be provided with suitable
covers, while they are left open, to protect the property or materials involved.
Any openings cut through walls below grade shall be properly protected to prevent
entrance of water or other damaging elements.  Any openings cut between fire
zones or plenums shall be sealed to maintain the fire integrity of the wall or
floor.  Conduits through plenum wall shall be sealed using materials complying
with UL 1479, NEC 300-21 and NEC 800-3©), and shall be UL classified.

E. HOISTING, SCAFFOLDING, AND TRANSPORTATION 
1. The Contractor shall provide his own hoisting facilities to set his materials and

equipment in place in the building, as indicated on Drawings.  
2. The Contractor shall provide his own scaffolding, ladders, etc.  to facilitate

the installation of items which cannot otherwise be reached.
3. The Contractor shall provide necessary transportation to facilitate the delivery

of all materials, equipment, tools, and labor to job, in accordance with intent
of these Documents.

F. EXCAVATION
1. All excavation shall be done in strict accordance with current OSHA, and any

other applicable agency.  Compliance with these regulation and actual trench
safety shall be the sole responsibility of the Contractor.

G. CLEANING 
1. The Contractor shall, at all times, keep the premises free from accumulations of

waste material or rubbish caused by him, his employees, or his work.  This debris
shall be removed, not only from the building, but also from the site and from any
street or alley adjacent to the site.

2. At completion of the project, the Contractor shall remove all of his tools,
scaffolding, and surplus materials.  He shall leave the area "broom clean".
Before final acceptance, vacuum all panels, switchboards, starters, and other
electrical devices.  Wipe clean all fixture lens and reflectors, all panelboards,
and switchboards interior and exterior surfaces, being careful to remove all
stray paint and construction materials, dust and particles.  Touch up all marred
surfaces to restore existing conditions to those provided by the manufacturer.

H. HOUSEKEEPING PAD
1. Each piece of floor mounted equipment, such as switchboards, motor control

centers, transformers, emergency generators, etc., shall be set on neat cement
finished, structural grade concrete bases.  Bases shall be not less than 4" high
and shall be pinned to the floor, or poured monolithic.

IP.RECEDENCE OF WORK 
1. This contract includes many different systems furnished and installed by

different trades.  Each trade shall coordinate their work with that of all other
trades so that it may be installed in the most direct and workmanlike manner
without hindering or handicapping any other trades.  Where space requirements
conflict, the following order of precedence shall, in general, be observed: 
a.  Building lines.
b.  Structural members.
c.  Soil and drain piping.
d.  Vent piping.  
e.  Refrigerant piping.
f.  Condensate piping.
g.  Supply ductwork.
h. Exhaust ductwork.
i. Circulating water piping (heating/cooling).
j. Domestic hot and cold water piping.
k. Natural gas piping.  
l. Electrical conduit.

J. ELECTRIC WIRING OF MOTORS AND EQUIPMENT 
1. The Air Conditioning and Plumbing Contractors will set in place, ready for
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connection, all motors to be provided under their contracts.  The Air
Conditioning and Plumbing Contractors will furnish and deliver all starter and
control equipment not shown in motor control centers for any motors which they
furnish.  The Mechanical Contractor shall be responsible for the complete
installation of all automatic temperature control systems, including wire,
conduit, and interlocking connections.  

2. The Electrical Contractor shall connect all motors and shall set in place all
control devices, furnishing supports if and as necessary, and shall furnish and
install all interconnecting power wiring and make all connections ready for
operation between motors, starters, and disconnect switches, as required.  The
Electrical Contractor shall furnish and install all motor control centers,
including breakers, starters, etc.  This Contractor shall refer to the Air
Conditioning and Plumbing Specifications for the scope of the connections to
equipment furnished under these contracts.

K. RECORD DRAWINGS 
1. The Contractor shall keep a set of Drawings on the job, noting daily all changes

made in these Drawings in connection with the final installation including exact
dimensioned locations of all new and uncovered existing active and inactive
utilities outside the building and shall turn over a clean, neatly marked set of
sepia reproducible Drawings showing "as-installed" work to the Architect-Engineer
for delivery to the Owner.  All underground utilities and services and systems
shall be accurately located by the Contractor and dimensioned on the
"as-installed" Drawings.

L. OPERATING AND MAINTENANCE MANUAL
1. Prepare and submit to the Architect for delivery to the Owner an indexed manual

with complete technical data for every piece of equipment and material installed
under this Contract.
a. Complete electrical submittals as approved.
b. Manufacturer's installation instruction brochures.  
c. Manufacturer's local representative and/or distributor's name and address.
d. Manufacturer's operating and maintenance brochures.
e. Manufacturer's internal wiring diagrams.
f. Contractor's installation wiring diagrams.
g. Control system installation Drawings.
h. Replacement part number listings and/or descriptions.

2. This manual shall include all of the listed data bound into a permanent hard-back
binder identified on the cover as "Operating and Maintenance Manual" with
additional cover display of the names and location of Building, the Owner, the
Architect, the Engineers, the General Contractor, and the Contractors installing
equipment represented in the brochure.

3. Contents of the manual shall be grouped in sections according to the various
sections of Division 23.00.00, and shall be listed in a Table of Contents,
preceded by a copy of these pages of these Specifications.  Sections shall be
organized as follows:
a. Each "tab" in the brochure shall identify the grouping of all literature

required for a single class of equipment; i.e., "transformers".  "lighting
fixtures", "switchgear", etc.  for all types of equipment on the job.  

b. Contents under each "tab" shall refer to a single class of equipment, and
shall be arranged in the following sequence: First, the approved engineering
submittals with complete performance and technical data; Second, the
manufacturer's installation brochure; Third, the manufacturer's operating and
maintenance brochure; Fourth, the manufacturer's installation wiring diagram;
Fifth, the Contractor's field wiring diagram if different; and Sixth, the
manufacturer's brochure listing replacement part numbers and description.  

c. Provide final tab Warranties and Guarantees" behind which all such items will
be located.

M. TESTS
1. Tests to completed by the Contractor shall be of two types.  During construction,

System Testing shall be accomplished to determine whether systems are suitably
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wired, or if systems operate as prescribed.  Later, Demonstration Testing shall
be accomplished for the purpose of showing that the systems operate as designed.
a. Demonstration Testing shall be witnessed by the Owner Architect - Engineer or

their approved representative.
b. The Contractor shall provide all test equipment, temporary wiring, labor

etc., required to perform the test.
2. System Test

a. After wires and cables are in place, but before being connected to devices
and equipment, test the system for shorts, opens, intentional and
unintentional grounds by means of an approved type of constant voltage
"Megger".  Replace or clear all conductors or cables that are shorted or
unintentionally grounded.

b. Test the insulation resistance of all motor windings to ground with a
"Megger" before applying line voltage to the motors.  If these values are
less than 1 megohm, the Contractor who furnished the motor shall be
responsible for correcting the error.

c. With the system energized, make line-to-line voltage and line current
measurements at all motors under full load conditions.  Should measured
values deviate 5% from the nameplate ratings, the condition shall be
corrected.  Notify the Architect - Engineer immediately should deviations
occur.

d. Any wiring device, lighting fixture or electrical apparatus in this contract,
if grounded or shorted in an integral "line" part, shall be removed and the
trouble corrected or device replaced.

e. Systems such as computerized EMC.  fire alarm, security and special access
systems shall be tested by the system supplier.  Following the test, provide
an affidavit that the system has been tested by him, and that the system is
compete and operating in accordance with the operations as described in the
Drawings and Specifications and in accordance with the system regulating
agency requirements.

f. System voltages shall be measured and recorded under maximum load conditions
available during construction.  Incoming service voltage, as well as
transformer secondary voltages shall be checked and adjusted to be equal to
the voltage rating, or not to exceeding 2-1/2% above the voltage rating.
Line-to-line voltages should be adjusted between 460 and 480 volts, or 208
and 213 volts.  A record of each final test along with time of day, date, and
conditions of loading should be recorded for each test location.

g. Test for load division between all conductors in parallel feeders.  Division
of currents shall not exceed 10% of feeder current.  Record of test for each
parallel feeder shall be made Records shall be complete with amperage,
voltage, and feeder identification.  Where corrective measures are taken,
before and after tests shall be provided.  All tests shall be signed by the
tester and the witness of the test.

h. Submit three copies of all tests, certified by the Contractor for approval.
Test data shall include the name of the building, equipment driven, and
nameplate data of all integral horsepower motors.

i. Do not subject ground Fault Interrupting (GFI) type breakers or receptacles
to megger tests.

j. Special test shall be made where called for in these Drawings and
Specifications.

3. Demonstration Test of Completed Systems
a. Demonstrate the essential features of the following systems:

(1) Communications systems:
(a)   alarms and bells.
(b)   intrusion and duress detection systems.
(c)   Fire and smoke detection systems.
(d)   Intercommunication equipment.
(e)   Paging and public address systems.
(f)   Telephone systems.
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(2) Lighting fixtures:
(a)   Exit and safety fixtures.
(b)   Fixtures, indoor and outdoor.
(c)   Fixtures, special.
(d)   Fixtures, with emergency power pack.

(3) Panelboards:
(a)   Distribution panels.
(b)   Lighting panels.
(c)   Transfer switch.

(4) Wiring devices:
(a)   Cover plates.
(b)   Low-Voltage controls.
(c)   Outlets: convenience and special purpose.
(d)   Switches: standard.

b. Each system shall be demonstrated once only, after completion of satisfactory
testing and acceptance.

c. The demonstration shall be held upon completion and acceptance of all systems
at a date to be agreed upon in writing by the Architect - Engineer.  

d. The demonstration shall be held by the appropriate Contractors in the
presence of the Architect - Engineer or his representative and the
manufacturer's representative.

e. Demonstrate the functions and location (in the structure) of each system, and
indicate its relationship to the riser diagrams and Drawings.

f. Demonstrate by "start-stop operation" how to work the controls, how to reset
protective devices, how to replace fuses, and what to do in case of
emergency.

g. The Contractor shall test all receptacles for power polarity and ground to
assure that all receptacles are operating properly, correctly wired and
suitably grounded.  Provide an affidavit to the effect that this work has
been accomplished, when and by whom performed.

h. Check rotation of all equipment and correct if necessary.  

N. EXISTING FACILITIES
1. The Contractor shall be responsible for loss or damage to the existing facilities

as used by him and his workmen, and shall be responsible for repairing or
replacing such loss or damage.  The Contractor shall send proper notices and
receive written permission from the Owner to enter existing areas.  The
Contractor before beginning work in existing areas shall make necessary
arrangements and perform other services required for the care, protection, and
in service maintenance of all electrical, communication, plumbing, heating, air
conditioning, and ventilating services for new and existing facilities.  The
Contractor shall erect temporary barricades with necessary safety devices, as
required to protect personnel from injury, removing all such temporary protection
upon completion of the work.

2. The Contractor shall provide temporary or new services to all existing facilities
as required to maintain their proper operation when normal services are disrupted
as a result to the work being accomplished under this project.

3. Where existing construction is removed to provide working and extension access
to existing utilities, the Contractor shall remove doors, piping, conduit, outlet
boxes, wiring, light fixtures, air conditioning ductwork, and equipment, etc.
to provide this access and shall reinstall same upon completion of work in the
areas affected.

4. Where partitions, walls, floors, or ceilings of existing construction are
indicated to be removed, the Contractor shall remove and reinstall in locations
approved by the Architect all devices required for the operation of the various
electrical systems installed in the existing construction.  This is to include
but is not limited to temperature control system devices, electrical switches,
relays fixtures, piping, conduit, etc.  
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O. DEMOLITION AND RELOCATION 
1. The Contractor shall modify, remove, and relocate all materials and items so

indicated on the Drawings or required by the installation of new facilities.  All
removals and/or dismantling shall be conducted in a manner as to produce maximum
salvage.  Salvage materials shall remain the property of the Owner and shall be
delivered to such destination as directed by the Owner.  Materials and items
scheduled for relocation and which are damaged during dismantling or reassembly
operations shall be repaired and restored to the approval of the Owner.  The
Contractor may, at his discretion, and upon the approval of the Owner, substitute
new materials and items of like design and quality in lieu of materials and items
to be relocated.

2. Unless specifically noted all electrical items such as conduit wiring, devices,
boxes etc. not to be reused as part of the system upon completion of the project
are to be removed.

3. All items scheduled for relocation and/or reuse on this project shall be
inspected by the Contractor and the Owner or his authorized representative.  A
written report of the condition of each item shall be made and provided the
Architect and Owner.  Where items scheduled for relocation and/or reuse are found
to be in damaged condition before work has been started on dismantling, the
Contractor shall call the attention of the Owner to such items and receive
further instructions before removal.  Items damaged in repositioning operations
are the Contractor's responsibility and shall be repaired or replaced by the
Contractor as approved by the Owner, at no additional cost to the Owner or the
Architect.

4. All items which are to be relocated shall be carefully removed in reverse to
original assembly or placement and protected until relocated.  The Contractor
shall clean, repair and provide all new materials, fittings, and appurtenances
required to complete the relocation and to restore the items to good operative
order.  All relocations shall be performed by workmen skilled in the work and in
accordance with standard practice of the trades involved.

5. Service lines and wiring to items to be removed, salvaged, or relocated shall be
removed to points as indicated on the Drawings, specified, or acceptable to the
Owner.  Service lines and wiring not scheduled for reuse shall be removed to the
points at which reuse is to be continued or service is to remain.  Such services
shall be sealed, capped, or otherwise tied off or connections into the existing
facilities in such a manner as to result in minimum interruption of services to
adjacent occupied areas.  Services to existing areas or facilities which must
remain in operation during the construction period shall not be interrupted
without prior specific written approval of the owner as hereinafter specified.

P. OUTAGES
1. Outages of services as required by the project will be permitted but only at a

time approved by the Owner.  The Contractor shall notify the Owner in writing two
weeks in advance of the requested outage in order to schedule required outages.
No outages shall be taken unless written approval has first been received from
the Owner The time allowed for outages will not be during normal working hours
unless otherwise approved by the Owner.  All costs of outages, including overtime
charges, shall be included in the contract amount.  

Q. VIBRATION ISOLATION 
1. The Contractor shall furnish and install vibration isolation means for all

equipment and materials furnished under this contract to prevent the transmission
of perceptible vibration, structure borne or air borne noise to occupied areas.
Items requiring vibration isolation shall include:
a. All transformers, Switchgear, Unit Substations, etc.  shall be mounted on one

inch (1") thick cork rib pads and/or rubber or steel spring isolator units
properly sized, spaced, and loaded, which in turn shall rest on a 4"minimum
concrete base.

b. Where transformers are to be suspended from the structure above each hanger



Cent. Bapt. Church Family Center A08-0904
Bryan, TX 26.00.00.13

shall be equipped with double deflecting steel spring and rubber in shear
anti vibration hangers.  The rudder in shear mounting for each hanger shall
provide astatic deflection at least equivalent to the static deflection for
a 1/4" rubber pad.  Anti vibration mountings shall be equipped with adequate
leveling mechanisms which do not interfere with proper hanger operation.

c. Electrical Conduit: Electrical conduit shall be isolated from all dry type
transformers, rotating or reciprocating machinery with 12" of flexible
conduit per 1" of conduit diameter.  The minimum length of flexible conduit
used for isolation will be 24".  PVC coated liquid tight flexible conduit
shall be used when equipment is exposed to the elements, or in areas subject
to receiving moisture.  

R. IDENTIFICATION AND LABELING 
1. Disconnect switches, switchgear, distribution centers, new panels, special

purpose device plates, feeders, etc., shall be properly marked to identify their
service.  Panels shall contain an index card having all circuits identified and
typed on the card.  Labeling shall be as follows:
a. Equipment: All items of electrical equipment shall be identified by the

attachment of engraved nameplates constructed from laminated phenolic
plastic, at least 1/16" thick 3 ply, black surfaces and white core.
Engraving shall be condensed Gothic, at least 1/4" high.  Consult Engineer
for label nomenclature.

b. Local Wall Switches: Remote light switches and all equipment control switches
shall be identified by engraving the switch plates.  Plates shall be as
hereinafter specified.  Engraving shall be 3/16" condensed Gothic and shall
be filled with black enamel.  Nomenclatures shall include the area, control,
or equipment served.  

c. Miscellaneous Plates: Special purpose outlets and pilot lights shall be
identified by engraving the device plate.  Engraving shall be 3/16" condensed
Gothic and shall be filled with black enamel.  Nomenclature shall include the
service of the outlet or the indication of the pilot.  

S. CONDITIONS OF EQUIPMENT AT FINAL ACCEPTANCE
1. At time of acceptance, the Contractor shall have inspected all installed systems

to assure the following has been completed:
a. Fixtures are operating, lenses and reflectors are free of dust, debris, and

fingerprints.
b. Panelboards have all conductors neatly formed, laced and made-up tight.  Cans

shall be vacuum cleaned, surfaces clean of stray paint, dust, grease and
fingerprints.  All circuit directories to be neatly typed and in place.

c. Wall plates and exposed switch and receptacle parts to be clean, free of
paint, plaster, etc.  

d. Safety and disconnected switches and motor starters to be vacuum cleaned of
debris, dust and all surfaces free of stray paint, grease and fingerprints.

e. Switchgear, transformers and system devices shall be cleaned internally and
externally and have all surfaces restored to initial surface conditions.  

f. Touch-up all scratched surfaces using paint matching the existing equipment
paint.  Where paint cannot be matched, the entire surface shall be repainted
in a color and manner approved by the Architect.

T. GUARANTEE:
1. The Contractor shall guarantee all materials and workmanship for a period of

twelve(12) months after the final acceptance of work, or the time period
specified by the Architect in the Architectural General Conditions.  Should the
two time periods be different the longer period shall be used.

****************************************
END OF SECTION 26.00.00
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SECTION 26.05.19
LOW VOLTAGE ELECT. POWER CONDUCTORS AND CABLES

I. GENERAL
A. DESCRIPTION

1. This section describes cables and wires rated 600 volts or less.
2. Related Work Specified Elsewhere:

a. Section 26.00.00 General Requirements for all Electrical.
3. Extent of work as shown on the Drawings.
4. Contractor to pull in wiring for the special systems as required by the system

design.  Final termination by the systems Contractor.
B. REFERENCE STANDARDS

1. Codes and Standards:
a.  National Electrical Code (NEC).
b.  Underwriters Laboratories (UL).
c.  Insulated Cable Engineers Association (IECA).
d.  National Electrical Manufacturers' association (NEMA).
e.  American Society of Testing and Materials (ASTM).
f.  American National Standards Institute (ANSI).
g.  Copper Development Assoc. Inc. International Annealed Copper Standard.

C. SUBMITTALS
1. Submit manufacturer's data demonstrating compliance with this Specification in

accordance with Section 26.00.00

II. PRODUCTS
A. ACCEPTABLE MANUFACTURERS

1. Collyer.
2. Triangle.
3. Brand Rex.
4. Universal.
5. Okonite.
6. Anaconda.
7. Carol.
8. Belden.
9. Southwire.
10. Rome Cable.
11. Alcan Cable.
12. Kaiser.

B. MATERIALS
1. Copper conductor for wire and cable shall be based on 98% Conductivity and shall

be tinned or untinned in accordance with established standards for the type of
insulation around the conductors.  No. 10 AWG and smaller shall be solid and No.
8 AWG and larger shall be stranded.  Unless indicated or specified otherwise,
conductor sizes are based on copper.  [ALL CONDUCTORS SHALL BE COPPER].

2. All wire and cable shall be permanently marked approximately every two feet to
indicate size, voltage, and type temperature rating in accordance with NEC.

3. All cable or wire shall:
a. Be 600 volt.
b. Be installed in approved raceways or conduit.
c. Be not less than #12 AWG.
d. #14 AWG may be used for control and low voltage wiring.
e. Have type insulation as follows:
General Use  ---------------- THW or THHN-THWN
Wet or Moist Locations ------ THW or THHN-THWN
Feeders to panels ----------- THW, THHN-THWN, XHHW
Service Entrance and Buried Dist. ---- THW, THHN, THWN, XHHW
Cable Tray------------------- EP or TC
(THHN-THWN = Dual rated wire)
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4. Conduit sizes are based on THW insulated Conductors and shall not be changed
regardless of insulation used.

5. Control/Communications (low voltage) type wires and cables:
a. These wires (cables) shall be of the size, type, materials, as called for

under the specific system and as required by the system equipment
manufacturer.

b. When run in raceways separate from the power wiring and not mixed with the
power wiring control/communications cables may have 300 volt insulation.

6. Wire pulling lubricant:  When necessary to use a lubricant for pulling wires,
lubricant must be listed by Underwriters' Laboratories and be of such consistency
that it will leave no obstruction or tackiness that will prevent pulling out old
wires or pulling in new wires, or additional wires.  No soap flakes or vegetable
soaps will be permitted. 

7. Cable ties:  Wiring in panels, cabinets, etc. shall be neat and tied with "Ty-
Rap" T&B "TY-5418" series, or Panduit Co. "Cable Wrap".

8. All conductors installed by this Contractor shall be properly tagged and
identified at each end.

III. EXECUTION
A. INSTALLATION

1. All wires or cables shall be installed in NEC approved raceways as described in
Section 26.05.33

2. All branch circuit wiring shall be installed using color coded conductors, using
the same code throughout.

3. Colors as selected for the purpose of identifying circuits shall be applied to
the wire.  The colors must be fast, fadeless and capable of withstanding cleaning
in the event that the wire becomes soiled.

4. At least 6" loops or ends shall be left at each outlet for the installation of
devices or fixtures in the future.  All wires in outlet boxes not for the
connection to fixtures at that outlet, shall be rolled up, connected together and
taped.

5. Branch circuit sizing:
a. All Conductors for branch circuits of 120 volts over 100' long and of 277

volts over 230' long shall be minimum #10 AWG.
6. Parallel Conductors shall be terminated on multiple barrel lugs, or on a

combination of multiple barrel lugs on a common bus.  Following commissioning of
the circuit, division of load between conductors shall be checked.  Where such
variations exceed 10% of the conductor load, corrective measures must be taken
to return the division to within  10%.  Record of such tests, by conductor, shall
be made on each feeder, along with conductor size, voltage, and location for
positive location.  Each test, as well as re-testing following corrective
measures, shall be signed by the tester and the witness.  Copies of this test
shall be provided as prescribed in Section 26.00.00.

7. Pulling cables:
a. Wires and cables shall be carefully handled during installation.  The type of

lubricant to be used for drawing in wires and cables shall be approved by the
Construction Manager.

8. Splices and terminations:  Splices in conductors shall be as few as possible.
Where joints are necessary, they shall be mechanically strong and well made so
that the electrical resistance of a joint shall not exceed that of two feet of
the conductor.  Splices and terminations shall be made only in junction boxes and
never in conduit LB's and similar fittings.  Do not splice in panels.  Unless
specifically approved by the Engineer no splices are to be made in locations
below finished grade (such as buried pull boxes).

9. Stranded copper cables shall be terminated onto solderless lugs.  Wrapping around
binding posts shall not be permitted.

10. On 600 volt copper wire #8 and smaller, use wing nut solderless connectors,
or solder;  #6 and larger, use insulated parallel connectors; use tape to an
equivalent insulation thickness  on ALL uninsulated splices and apply an
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insulating coat of paint.  Manufacturers recommendations as to sizing,
stripping, twisting, etc., shall be strictly followed.

11. Connections:  Shall be made with screw-on, set-screw, clamp-on, split-bolt,
crimp and compression-type lugs, taps and terminal fittings.

12. Where special tools are required to properly install the particular connector
the special tools shall only be used.

                   **********************************************
END OF SECTION 26.05.19
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SECTION 26.05.26
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

I. GENERAL
A. DESCRIPTION

1. Related Work:
a. Section 26.00.00 General Requirements for ALL Electrical.
b. Section 22.00.00 Plumbing/Mechanical General Requirements.

2. This shall be a completely grounded system.  All electrical receptacles,
switchgear shall be grounded with a green insulated grounding conductor in
accordance with the NEC and/or as shown on the Drawings.

3. Extent of Work as shown on the Drawings.
B. REFERENCE STANDARDS

1. Codes and Standards:
a. National Electrical Code (NEC).
b. National Electrical Manufacturers Association (NEMA).
c. Underwriters Laboratories (U.L.).

II. PRODUCTS
A. ACCEPTABLE MANUFACTURERS

1. Connectors
a. Burndy Corp.
b. O.Z. Electrical Mfg. Co.
c. Buchanan Electrical Products Corp.
d. Penn-Union Electric.
e. Anderson Electric Corp.

2. Ground Rods
a. Anderson Electric Corp.
b. Copperweld Corp.
c. Penn Union Electric Corp.

B. MATERIALS
1. Ground rods shall be copper weld rods 5/8" in diameter as specified or required

length as noted on the Drawings.  In no case however shall length be shorter than
8 feet.

2. Connectors shall be as called for on the Drawings or be industry standard type
for connecting grounds, splicing, taping and the like.

3. Electrode clamps, connectors, mechanical lugs or wire terminals shall be used to
bond ground wires together or to junction and panel boxes.

C. ITEMS TO BE GROUNDED
1. All conduit systems, cabinets, junction boxes, motor frames, electrically

operated and/or controlled cooling-heating units, fluorescent and high energy
discharge fixtures, miscellaneous equipment, etc., shall be grounded by being
connected to the common grounding system.

2. Exterior ground mounted light fixtures and lighting standards.
3. Exterior lighting standards to have separate ground rod bonded to the metallic

parts.
4. System neutral to be bonded to ground of the service transformer and service

disconnect device(s).
III. EXECUTION
A. INSTALLATION

1. All contact surfaces shall be thoroughly cleaned before connections are made to
insure good metal to metal contact.

2. Grounding conductors shall ;
a. Be so installed as to permit shortest and most direct path from equipment to

ground.
b. Be installed in metal conduit with both conductor and conduit bonded at each

end.
c. Have connections accessible for inspection and made with approved solderless

connectors, brazed (or bolted) to the equipment or structure to be grounded.
d. Have a green jacket.



Cent. Bapt. Church Family Center A08-0904
Bryan, TX 26.05.26.2

e. Be run in conduit with power conductors or in the case of multiconductor
cable run inside the cable sheath.

f. In no case be a current carrying conductor.
3. All exterior grade mounted equipment shall have their enclosures grounded

directly to a separate driven ground at the equipment in addition to the building
ground connection.   This includes grade mounted light fixtures.

4. Solidly ground all generators and transformers.

****************************************
END OF SECTION 26.05.26
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SECTION 26.05.33
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

I. GENERAL
A. DESCRIPTION

1. This section describes
a. Raceways (def.:  "any channel for holding wires, cables, or bus bars that

is designed expressly for, and used solely for, this purpose" - NEC).
Raceways include rigid metal conduit, rigid nonmetallic conduit,
intermediate metal conduit, flexible metal conduit, electrical metallic
tubing ("thinwall"), under-floor raceways, cellular concrete floor raceways,
cellular metal floor raceways, surface raceways, wireways, and busways.

b. outlet boxes, pull and junction box, floor boxes and mounting heights.
2. Related Work Specified Elsewhere:

a. Section 26.00.00 General Requirements for all Electrical.
3. Extent of Work as required by the Drawings and these Specifications.
4. Special system requiring special boxes are to be supplied by the system vendor,

and installed by the Contractor.

B. REFERENCE STANDARDS
1. Codes and Standards:

a. National Electrical Manufacturers Assoc. (NEMA)
b. National Electrical Code (NEC)
c. Underwriters Laboratories (UL)
d. American Society for Testing and Materials (ASTM)

C. SUBMITTALS
1. Submit manufacturer's data for:

a. All conduits, fittings bushings, and hangers.
b. Standard outlet boxes up to six gang, including floor type
c. All special pull, outlet, and junction boxes demonstrating compliance with

the NEC and this Specification.  Drawings shall indicate dimensions and
location in building where boxes shall be used.

2. NOTE:  The location of such items as fire alarm horns, manual stations and
detector outlets are shown in plan without wring.  The Contractor shall submit
for approval shop Drawings of equipment being used and schematic wiring
diagrams.  The Contractor shall include wiring of all devices in his bid.  See
Drawings for schematic wiring and proposed conduit layout.

II. PRODUCTS
A. ACCEPTABLE RACEWAY MANUFACTURERS

1.
2. Conduit:

a.  Rigid metal, intermediate and EMT:
(1)  Allied Tube and Conduit Corp.
(2)  Republic Steel Corp.
(3)  Triangle PWC Inc.
(4)  Perm-a-Cote Ind.

b. Flexible and flexible water-tight:
(1)  American Flexible Conduit Co.
(2)  Anaconda Metal Hose.
(3)  Triangle PWC Inc.
(4)  O.Z. Gedney.

c. Plastic rigid:
(1)  Carlon.
(2)  Anaconda Metal Hose.
(3)  Triangle, PWC Inc.
(4)  Allied Tube and Conduit.

d. Conduit supports and hangers:
(1)  Caddy.
(2)  Thomas and Betts.



Cent. Bapt. Church Family Center A08-0904
Bryan, TX 26.05.33.2

(3)  Appelton.
(4)  Crouse-Hinds.
(5)  B-Line Systems.

e. Insert anchors:
(1)  Ackerman-Johnson.
(2)  Paine.
(3)  Phillips.

3. Surface raceways:
a. Wiremold Co.
b. Panduit Corp.
c. Midland-Ross Corp.
d. Walker Duct.

4. Lay-in ducts, wireways, and troughs:
a. Square D Co.
b. Midland-Ross Corp.
c. Hoffman Engineering Co.

5. Under-floor duct electrical systems:
a. Square D Co.
b. Walker Duct.
c. National.

B. ACCEPTABLE BOX MANUFACTURERS
1. Appleton Electric
2. Crouse Hinds
3. Killark
4. Raco
5. Bell
6. Pyle-National Co.
7. Hoffman Engineering Co.
8. O.Z. Gedney
9. G.W.Electric Co.
10. Steel City
11. Hubbell
12. Walker Duct

C. RACEWAY MATERIALS
1. Conduit.

a. Rigid metal (RMC):
(1) Hot dipped galvanized rigid steel, meet ASTM Standard A-153

galvanized after fabrication.
(2) Bear UL label and manufacturers name.
(3) Meet UL Standard #6.

b. Intermediate (IMC):  U.L. 1242 and Fed. Spec. WWC-581.
c. Electrical metallic tubing (EMT or Thinwall) shall:

(1) Be of open hearth, cold rolled, strip steel tubing, of standard sizes
and weights, especially selected with reference to uniformity and
freedom from defects.

(2) Have each length stamped with manufacturers name and trademark, and
bear Underwriter's label.

(3) Have inner wall of conduit coated with one or more coats of baked on
enamel of such consistency that it will not become soft or sticky and
prevent the free insertion or withdrawal of conductors.

(4) Have electrically welded seams, and an outside electrically
galvanized or similar finish.

(5) Be highly resistant to the corrosive effect of moisture, alkali,
dirt, dust, and other injurious agents.

(6) Thinwall conduit fittings:  All thinwall conduit fittings for damp,
wet or exposed locations shall be malleable iron of the regular
watertight design, with hexagonal nuts and center portions requiring
the use of a wrench during installation.  The use of steel
compression fittings or steel set screw fittings will be permitted
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elsewhere. 
d. Metal-Clad Cable MC:

(1) conductors for cable assemblies shall be minimum #12 copper with an
integral ground conductor.  

(2) insulation shall be 90 deg. C. 600V THHN/THWN
(3) the metallic covering shall be corrugated metallic sheath,

interlocking metal tape armor.  The metallic sheath shall be
continuous and close fitting.

(4) fittings shall be as steel or die cast and approved by UL for use
with the specific cable assembly.

e. Flexible conduit:  Shall:
(1) Be flexible steel type in dry locations with squeeze type connectors.
(2) Be flexible rubber or plastic coated type in all wet locations with

watertight ferrule and sleeve type connectors.
f. PVC Conduit:

(1) All PVC conduit shall meet all NEMA, ASTM, and U.L. Standards.  PVC
shall be Schedule 40 and be as manufactured by Carlon or approved
equal.

g. Fire Stops shall be 0-Z "Fire seal" type or equal.
2. Surface mounted metallic raceways:

a. Shall be steel with grounded receptacles; complete with outlets on centered
spacings and sizes as called for on the Drawing.  Raceway shall be grounded
and UL listed.

b. Systems shall be complete in every regard including base, cover, dividers,
couplings, clips, wiring devices, wire, end covers, elbows, and screws.

3. Under-floor duct electrical system:
a. The under-floor duct distribution system shall be complete, including all

fittings, outlets, wire, pull tapes, screws, covers, junction boxes, and
leveling legs .

b. Under-floor duct shall:  Be 3-1/8" x 1-1/4" (3.313 sq.in.) for power and 6-
1/2" x 1-1/2" (8.58 sq.in.) for communication; be heavy gauge steel to UL
requirements; be coated inside and out with UL approved epoxy finish; have
appropriate inserts located 24" O.C. with 5 inserts per 10'-0" length; two
cell or single runs as shown.

c. Junction boxes shall:  Be steel; square or rectangular only; be suitable for
both single and two cell duct; adjustable to floor level by leveling screws;
be complete with appropriate partitions and tunnels to separate different
services.

d. Furnish and install power outlets and low potential outlets located as shown
on the Drawings.  Include all necessary wiring of the outlets.

e. Floor plates shall be brass, trim around junction boxes, etc., shall be
compatible with floor finish and approved by A/E.  Where floors are
carpeted, covers shall accept carpet inlay.

D. BOX MATERIALS
1. All standard interior outlet boxes for concealed work shall:

a. Be stamped, one piece, galvanized steel.
b. Be of proper size and shape for conduits entering them.
c. Be U.L. and NEC listed for their application.

2. Outlets for exposed conduit systems and exterior locations shall be of the
threaded-hub, cast-metal, conduit type fitting suitable for the wiring devices
to be installed.  Covers (blank, switch, receptacle, etc.) shall be the type
specifically designed to fit the specified boxes.

3. All fittings, hangers, fastenings, etc., shall be strong in construction and of
such material as to prevent any chemical reaction between itself and the conduit
or device it is fastening or supporting.

4. All screws for surface mounted boxes shall be Cad-plated, brass, or equal.
III. EXECUTION

A. RACEWAY INSTALLATION
1. All raceways are to be concealed unless otherwise specifically indicated on the
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Drawings.  When exposed the exact routing shall be confirmed in the field with
the A/E prior to roughing in.

2. Sizing:  All wiring shall be in NEC approved raceways sized as shown on the
Drawings, or, if not sized on the Drawings, in accordance with the NEC.

3. Contractor to install raceway systems where indicated on the Drawings, complete
with all J-boxes and pullboxes as necessary and noted on plans.

4. Where raceways pass through fire rated walls, floors, or ceilings, through walls
of plenumized equipment rooms, or between floors, the opening  shall be sealed
using fire-stop materials to maintain fire integrity, mortar for non-fire
partitions and floors, and/or a combination to produce an effective air block.
When conduits pass into a plenumized space or between fire zones, conduits shall
terminate not farther than 36" from the wall, and there be sealed around
conductors using fire stop material, such as jute packing, to prevent air
passage through the conduit.
a. Conduit penetrations shall have U.L. approved "fire stop" devices inserted.
b. On the floor (tombstone type) outlets shall be "Fire Rated Poke-Through"

type as manufactured by Hubbell or approved equal.
5. All Conduits:

a. All conduits shall:  Have openings temporarily plugged to exclude plaster
or other foreign materials; be no smaller than ½", be reamed after cutting;
have joints cut square, and butt solidly into fittings; have the ends
terminated in a proper bushed fitting; be rigidly supported so as to prevent
undue stress or strain on the couplings and connectors.

b. Concealed conduits shall be run in a direct line with long sweep bends and
offsets.  All horizontal runs shall be run with a slight incline, to prevent
low spots or pockets (for drawings).

c. On all conduit 1" trade size and larger, bushings shall be of the insulated
type.  Except service entrance conduits shall  be provided with grounding
type bushings.

d. All conduit systems must be installed complete before conductors are pulled
in and be electrically continuous throughout.  Conduit supported from
ceiling, fixture, or mechanical system supports will not be accepted.

e. Exposed conduits shall be installed at right angles to the building lines;
all breaks and turns being made with cadmium or hot galvanized covers.  All
conduit fittings shall be as recommended by the manufacturer of the conduit.
Approval of the A/E must be obtained for location and aesthetics of each and
every run of exposed raceway prior to installation.

f. No conduit shall be run above or adjacent to steam piping or under water
piping, and must be individually supported.

g. All conduit in hazardous areas shall conform to NEC Requirements for these
areas and where feeding from or to a hazardous area to another room "seal
offs" shall be used.

h. No aluminum conduit shall be permitted unless approved in writing by the
Architect-Engineer.

i. All threaded conduit run underground shall have all joints made up
watertight using thread compound or tape.

j. Spare conduits:  Provide 3-3/4" conduits from all flush mounted panels up
to an easily accessible ceiling space.

6. Rigid Conduit:
a. Rigid steel conduit shall be used in ground bearing floor slabs, mechanical

rooms to 60" above finished floor, for all services and feeders, for all
wiring in moist or hazardous areas, and for underground branch circuits,
except as herein otherwise allowed.  Where rigid steel conduit is run
underground, it shall be protected by using 0.010 inch-thick pipe wrapping
plastic tape, field applied with 50 percent overlap, or by using factory
applied plastic resin, epoxy, or coal-tar coating.

b. All rigid conduits shall be cut square, threaded, reamed smooth, and drawn
tight in that order.  Bends or offsets shall be made with standard conduit
ells.



Cent. Bapt. Church Family Center A08-0904
Bryan, TX 26.05.33.5

7. IMC:  May be used in lieu of rigid, where approved by NEC.
a. All IMC conduits shall be cut square, threaded, reamed smooth and drawn

tight in that order.  Bends or offsets shall be made with standard conduit
ells.

8. Electrical Metallic Tubing:
a. Electrical metallic tubing (EMT) or "Thinwall" (T.W.) may be used where

concealed above grade and permitted by NEC.
9. MC Cable assemblies may be used for 20A branch circuits after the first box (IN

THE ROOM SERVED BY THAT CIRCUIT) connected to the panel.  Home runs between the
first box and the panel shall be in EMT or other approved conduit.

10. PVC Conduit:
a. PVC may be used for buried branch circuits and buried services and feeders

five feet outside of the building where permitted by the NEC and local codes
except where rigid is specifically called for on the Drawings.  PVC may be
used in concrete, in slab on fill or grade construction except that all
stub-ups shall transition to rigid steel for free-standing outlets, and in
stub-ups in walls or partitions  of kitchens and similar areas having moist
conditions.  All boxes, fittings, coupling, transition fittings, adhesives,
and installation procedures recommended by the manufacturer must be strictly
followed.

11. Conduit Supports and Hangers:
a. All conduits shall be securely fastened in place on maximum of 8' intervals

1" conduit or less and 5'intervals over 1", and hangers. supports or
fastenings shall be provided at each elbow and at the end of each straight
run terminating at a box or cabinet.  The use of  perforated iron for
supporting conduits will not be permitted.

b. Where two or more conduits 1" or larger run parallel, trapeze hangers may
be used consisting of concrete inserts, threaded solid rods, washers, nuts
and galvanized "L" angle iron, or P-1000 Unistrut cross members.  These
conduits shall be individually fastened to the cross members of every other
trapeze hanger with galvanized cast one hole straps, clamp backs, bolted
with proper size cadmium machine bolts, washers and nuts.  If adjustable
trapeze hangers are used to support groups of parallel conduits, U-bolt type
clamps shall be used at the end of a conduit run and at each elbow.  J-
bolts, or approved clamps, shall be installed on each third intermediate
trapeze hanger to fasten each conduit.

c. Hangers shall be made of durable materials suitable for the application
involved and shall be painted with two coats of lead and oil paint. Where
excessive corrosive conditions are encountered, hanger assemblies shall be
protected after fabrication by galvanizing, special paint or other suitable
preservative methods.

d. On concrete or brick construction, insert anchors shall be installed.  In
wood construction, round head screws shall be used.  In brick, inserts shall
be near center of brick, not near edge or in joint.  Where steel members
occur, same shall be drilled and tapped, and round head machine screws shall
be used.  All screws, bolts, washers, etc., used for supporting conduit or
outlets shall be fabricated from rust-resisting metal, or approved
equivalent.

12. Sleeves, inserts, etc.:  Lay out and install work in advance of the laying
of floors or walls, and furnish and install all sleeves that may be required
for openings through floors, wall, etc.  Where plans call for conduit to be
run exposed, furnish and install all inserts and clamps for the supporting
of conduit.  If the Contractor does not properly install all sleeves and
inserts required, he will be required to do the necessary cutting and
patching later at his own expense, to the satisfaction of the Architect-
Engineer.

13. Coordination:  Prior to roughing in, coordinate the installation of conduit
and outlets with other trades.  To avoid interference, in areas where
numerous ducts, pipes, etc., occur, conduit and outlets shall be installed
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after other mechanical trades have completed their work.
B. BOX INSTALLATION

1. No thru boxes shall be permitted.
2. All boxes shall:

a. Be of proper size and shape for conduits entering them
b. Be installed so that device and/or cover plates shall be tight and plumb

with wall finish.
c. Have unused openings closed with knock-out closures.
d. Have all exposed (surface mounted) boxes secured to construction by means

of toggle bolts or lead expansion anchors or "Ramset".
e. Be weatherproof for exterior locations.

3. All outlet boxes for surface-mounted fixtures shall:
a. Be four inch octagonal or square
b. Be minimum of 1-1/2" lathers channel, attached to building construction for

suspended ceilings.
c. Be deep concrete boxes for poured concrete ceiling construction.
d. Be installed with 3/4" minimum depth plaster rings on suspended ceilings.
e. Be four inch octagonal or square for all exposed conduit work with the

fixture extension pan or deep fixture canopy to enclose the box.
4. All outlet boxes for recessed fixtures in accessible ceilings shall be:

a. Four inch square or octagonal.
b. Minimum of 1-1/2" deep.
c. Complete with blank cover.
d. Installed above fixture opening
e. Connected to fixture with Greenfield of such length of service fixture, but

not more than 6'-0" long.
f. Wire size minimum #14 AWG type TF or AF 300 volt.
g. Similar for nonaccessible ceiling but without flexible connections.
h. Provided with 1/8" or ½" fixture studs when used for light and heavy loads

respectively.
i. Not to be used to support ceiling fans.
j. Modified to have special, heavy, substantial appropriate anchor for heavy

loads and ceiling fans.
k. Provided with swivel fittings for loads being mounted on sloped surfaces.
l. Not used to support fixtures weighing 50 lbs. or more.

5. All switch and receptacle boxes shall be :
a. Four inch square for up to two devices.
b. Solid ganged boxes for over two devices.
c. Complete with 1" maximum depth tile ring for exposed tile, concrete block

or on paneled walls be complete with 1" maximum depth plaster ring for
plaster walls.

d. Covered with ½" raised galvanized device covers for exposed conduit work.
e. Installed so that device covers shall be tight and plumb with wall finish.
f. Close to trim when located by doors or windows.
g. Switch boxes shall not be used as junction boxes.

6. All Data/Tele/Comm boxes shall be :
a. Minimum four inch square for up to two devices.
b. Solid ganged boxes for over two devices.
c. Appropriate double gang extension ring when concealed in finished walls.
d. Covered with ½" raised galvanized device covers for exposed conduit work.
e. Installed so that device covers shall be tight and plumb with wall finish.
f. Close to trim when located by doors or windows.
g. Unless noted each box is to have two (2) each 3/4" conduits from the box to

an accessible location above the ceiling.   Conduits to be terminated with
insulated bushings

7. Wall switch outlets at door locations shall be on the lock side of the door, or
the nearest accessible wall surface there to.

8. Exposed outlet boxes:
a. Specified cast boxes and covers shall be furnished for all exposed outlets.
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b. On brick and concrete walls or ceiling shall be fastened with no less than
two Paine, Phillips, Ackerman-Johnson, or equivalents, screw anchors and
round head machine screws.

c. Under no circumstances shall drilling of cast boxes be allowed.
d. Install vapor-proof gasket on all boxes in exterior or wet locations.

9. Location of outlets:  In order that all outlets may come in proper relation to
paneling, decorated areas, etc., the Contractor shall familiarize himself with
the details of these spaces and shall carefully lay out all outlets so that the
equipment or piping of other trades passing under, over, across or in close
proximity to same, will not cause the device or fixtures at on in these outlets
to be inaccessible for use or maintenance.  The contractor must consult with the
other Contractors on the project and procure all details of the various
locations so as to make the outlet boxes, panelboards, etc., come in proper
relation to the work of all other Disciplines.  He shall be responsible for the
exact and proper location of the various portions of his work.  Consult the
Drawings and details.

10. Mounting heights of outlets:  The exact height of each switch, receptacle,
light fixture outlet, etc., shall be in accordance with the Specifications
or as marked on the Drawings.

11. The following is a list of standard mounting heights.  Unless otherwise
noted on the Drawings, specified in other sections or directed by the
Contracting officer, these heights shall apply and be held as near as
possible to the CENTERLINE of all listed devices.

"UP" means up from finished floor.
Wall switches Up 47"
*Receptacles Up 17" 
*Desk Telephone outlets Up 17"
Wall Telephone Outlets Up 47"
Disconnect Switches Up 66"
Clock Outlets Up 90"
Fire Alarm Bells and Visual Up 80" or Ceiling Mtd.
Alarms
Fire Alarm Breakglass Stations Up 47"
Pushbutton Stations Up 47"

*   A.C. - above counter tops (6: normally).  The exact mounting heights required for
these devices shall be coordinated by the Contractor.

12. Pull boxes and junction boxes shall be:
a. Installed in all runs of conduit having more than 100 feet in length or the

equivalent of four 90 deg. bends.
b. Entirely accessible.
c. #16 gauge galvanized steel up to 12" x 12" x 12" size.
d. #10 gauge over 12" x 12" x 12" size.
e. Sized to have box dimensions not less than 8 times the diameter of the

largest raceway, plus the sum of the diameter of the remaining raceways in
the same side of the box.

f. Furnished with internal cable supports when box dimensions are 36" in any
direction or larger.  Conductors crossing this dimension shall be supported.

g. Furnished with internal cable supports when box dimensions exceed 60" in any
direction.  All conductors shall be supported regardless of direction of
travel.

h. Provided with insulated conduit bushings on all conduits containing size 3/0
conductors and larger.

i. Complete with covers of same gauge as box and secured to the box with
screws.  Boxes 36" and larger to have hinged covers with multiple point
catch.
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j. Securely mounted to building structure independent of the conduits connected
to them.

k. Indicated on the Contractor's Shop Drawings when pull box dimensions exceed
36" in any direction.

***********************************************
END OF SECTION 26.05.33
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SECTION 26.27.26
WIRING DEVICES

I. GENERAL
A. RELATED WORK

1. Section 26.00.00 - General Requirements for All Electrical Work.
B. REFERENCE STANDARDS

1. National Electrical Manufacturers Association (NEMA)
2. Underwriters Laboratories (UL).
3. National Electrical Code (NEC).

C. SUBMITTALS
1. Submit manufacturer's data demonstrating compliance with this Specification and

stating the labeling of outlets, cover plates, etc. as required and colors on
a room by room schedule of other than the basic color specified in accordance
with Section 26.00.00.

2. When requested submit one sample of every type of cover plate or device listed.
a. Duplex 20A-125 volt outlet.
b. Light switch - single pole, 20A
c. Combination telephone and duplex cover plate.
d. Duplex cover plate.
e. Single switch cover plate.

II. PRODUCTS
A. ACCEPTABLE MANUFACTURERS

1. Hubbel
2. Leviton
3. Pass and Semore
4. General Electric Co.
5. Bryant

B. MATERIALS
1. Wiring devices, switches, convenience outlets, and outlets, shall be of quality

as established by the listed acceptable manufacturer's,  Underwriters' listed,
NEC rated. 

2. All power receptacles shall be of the grounded type as herein specified.
3. All devices shall be Specification Grade.
4. Schedule of wiring devices:  Catalog numbers are for ivory prior to installation

coordinate actual color with architect. 
5. All switches shall be quiet type.
6. Schedule of devices:

Type of switch Leviton 
Cat. # A.C. Rating

single pole 1221-I 277-125v-20 amp
Double pole 1222-I 277-125v-20 amp
Three-way 1223-I 277-125v-20 amp
Illuminated handle 1-pole 1201-LHI 277-125v-20 amp

(off lighted)
Illuminated handle 3-way 57503-I 277-125v-20 amp

Type of receptacle Leviton A.C. Rating
Cat. #

Single 5361-I 125v-20 amp
Duplex 5362-I 125v-20 amp
Clock assembly 5261-CH 125v-20 amp
Ground Fault Circuit 6598-I 125v-20 amp
  Int. (Thru Protection)
*Single (side wire only) 5251-I 125v-20 amp
*Duplex (side wire only) 5342-I 125v-20 amp
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* For use only when shallow outlet boxes must be used.

7. All emergency powered receptacles and cover plates shall be RED
8. Switch, receptacle and wiring device cover plates:

a. Cover plates:  All cover plates in public areas shall be Specification grade
stainless steel .040 thickness #302 brushed finish.  All plates for special
devices and all switches controlling remote devices, whether single or
ganged, shall be engraved.  Lettering shall be located on the upper part of
the coverplate unless otherwise indicated.  See Section 26.00.00 for
identification and labeling.

b. Weatherproof locations:  Surface mounted devices shall be "FS" box mounted,
using Bell #1930 cover; Flush mounted devices shall use P&S #4510
weatherproof cover.  Exterior receptacles shall be corrosion resistant type
with boxes horizontally mounted.

9. Switches, receptacles, and cover plates in special areas will require being
coordinated as to color of exposed parts and cover plates.  This coordination
shall be made with the Architect prior to purchase of the devices or their
installation.

III. EXECUTION
A. INSTALLATION/APPLICATION

1. Wherever possible switches are to be gang mounted unless specifically noted
otherwise.

2. Where cover plates do not completely conceal the rough openings for the devices,
it shall be the responsibility of the Contractor to patch, paint, etc., around
the opening to the satisfaction of the Architect-Engineer.

3. Where more than one device occurs in one outlet box, causing 300 volts or more
between them, a barrier must be provided for isolation to meet NEC 300 volt
maximum rule.

4. Gang plates shall be used for all multiple device locations.  In no case shall
individual plates be used.

5. All devices and cover plates shall be plumb and parallels to adjacent surfaces
or trim.  Devices must be flush with the finished trim cover plates and plates
must be tight to surfaces over which they are installed.

6. Where switches control devices out of site, or where three or more switches are
gang mount, plates shall be engraved to identify items being controlled, or
areas being lighted.  Engraving shall be 3/16" condensed gothic and shall be
filled with black enamel.

B. FIELD QUALITY CONTROL
1. It shall be the responsibility of the Contractor to verify that all device

openings have been properly finished and are covered completely by the device
cover plate.  Test all receptacles using a receptacle tester to assure the
receptacle has power, that it is wired properly, and that the devices will
accept a plug.  Damaged or painted devices and cover plates shall be replaced
or cleaned.

*******************************************
END OF SECTION 26.27.26



Cent. Bapt. Church Family Center A08-0904
Bryan, TX 26.50.00.1

1
SECTION 26.50.00

LIGHTING

I. GENERAL
A. DESCRIPTION

1. Related Work
a. Section 26.00.00 General Requirements for All Electrical.

2. Extent of Work as shown on the Drawings.
3. Restoration of existing luminaries to be reused.  All reused luminaries are to

be stripped of all electrical components and completely refitted with new
wiring, lamp sockets and lamps as herein specified or called for on the
Drawings.

B. REFERENCE STANDARDS
1. Underwriters Laboratories (U.L.).
2. National Electrical Manufacturer's Association (NEMA).
3. National Electrical Code (NEC).
4. Illuminating Engineering Society (IES).
5. Certified Ballast Manufacturers (CBM).

C. SUBMITTALS
1. Submit manufacturer's data demonstrating compliance with this Specification and

the schedule on the Drawings in accordance with Section 26.00.00.
2. Shop Drawings:

a. Shall include all data called for herein including fixture "type"
corresponding to the Drawings.

b. Shall clearly indicate type, color, etc. of each lamp(s) to be used for each
fixture type.

c. All recessed light fixtures shall clearly indicate ceiling type(s) in which
fixture can be used and the specific type of ceiling the fixture shall be
installed in on this project.

d. Shall specifically note all recessed incandescent light fixtures as being
supplied with a thermal protector, in compliance with the NEC and
Underwriters Laboratories.

e. Shall indicate all proposed special fixture hanging processes.
3. Contractor Responsibility:

a. It shall be the responsibility of the Contractor to coordinate the
compatibility of the ceiling type (as defined on the Architectural Room
Finish Schedule) with the fixture trim (as defined on the fixture schedule)
prior to submittal of fixtures for approval.  The intent of this
specification requirement is to be sure when fixtures are ordered they are
compatible with the ceiling type for which they are intended.  The
Contractor shall specifically note any incompatibilities in his submittal
so that they may be verified and corrected if required prior to ordering.
The Contractor also shall provide, along with his fixture submittal, an
affidavit that the fixture trims and ceiling types have been coordinated
prior to making the submittal.  Any fixtures ordered with the wrong fixture
trim because of Contractor negligence, shall be corrected at the
Contractor's expense.

II.  PRODUCTS
A. MATERIALS

1. Fixtures shall be:
a. Furnished with proper outlet boxes, hangers, hardware, supports, canopy

extensions and plugs.
b. Furnished complete with lamps of specified size, type, manufacturer, color,

voltage.
c. Furnished complete with plaster frames and light tight gaskets when recessed

in drywall or plaster ceilings or overhangs.
d. Of the specified finishes.

2. Refer to the Drawings for light fixture schedule.
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3. Ballasts:
a. Fluorescent fixtures. All ballast for florescent fixtures shall be potted

rapid start electronic ballast designed to operated T8 lamps on the voltage
system to which they are connected.  A single ballast shall operate 1,2,3,
or 4 lamps as required. Electronic ballast shall have the following
characteristics:
(1) Ballast shall be instant start.
(2) Ballast shall provide independent Lamp operation (ILO) for instant

start ballast allowing remaining lap(s) to maintain full light output
when one or more lamps fail.

(3) Ballast shall contain auto restart circuitry in order to restart
lamps without resetting power.

(4) Ballast shall operate from 60hx input source of 120v and 277v
(universal) with sustained variations of +/-10% (voltage and
frequency) with no damage to the ballast,.

(5) Ballast shall be high frequency electronic type and operate lamps at
a frequency above 42khz to avoid interference with infrared devices
and eliminate visible flicker.

(6) Ballast shall have a power factor greater than 0.98 for primary lamp.
(7) Ballast shall have a minimum ballast factor for primary lamp

application as follows: 0.75 for low watt, 0.85 for normal light
output, and 1.20 for High light.

(8) Ballast shall provide for a lamp current crest factor of 1.7 or less
in accordance with lamp manufacturer recommendations.

(9) Ballast input current shall have total harmonic distortion (THD) of
less then 10% when operated at nominal line voltage with primary
lamp. 

(10) Ballast shall have a Class A rating.
(11) Ballast shall have a minimum starting temperature of 0 deg F for

standard T8 lamps.
(12) Ballast shall tolerate sustained open circuit and short circuit

output conditions without damage.
b. Regulatory requirements

(1) Ballast shall not contain any Polychlorinated Biphenyl (PCB)
(2) Ballast shall be Underwriters Laboratories (UL) listed, Class P and

Type 1 Outdoor.
(3) Ballast shall comply with ANSI C62.41 Category A for transient

protection.
(4) Ballast shall comply with ANSI C82.11 where applicable.
(5) Ballast shall comply with the requirements of the Federal

Communications Commission (FCC) rules and regulations.  Title 47 CFR
part 18, Non-Consumer (Class A) fro EMI/RFI (conducted and radiated).

c. Other: 
(1) Ballast shall be manufactured in a factory certified to ISO 9002

Quality System Standards.
(2) Ballast shall carry a five-year warranty from date of manufacturer

against defects in material or workmanship including replacement, for
operation at a maximum case temperature of 70 deg C.

(3) Manufacturer shall have a fifteen year history of producing
electronic ballasts for the North American market.

4. Lamps:
a. All incandescent lamps shall be 130 volt inside frosted unless otherwise

specified in the light fixture schedule.
b. All fluorescent lamps shall be color temperature rated at 4100K unless

otherwise specified in the light fixture schedule.
III. EXECUTION

A. INSTALLATION/APPLICATION
1. All fixtures shall be furnished and installed complete as herein specified and

as called for in the light fixture schedule on the Drawings.
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2. All fixtures shall be cleaned and left free of any dirt, dust, grease, etc., at
the completion of the job.

3. Interferences:  The Contractor shall carefully examine the complete areas as
well as each individual room where fixtures are to be installed, for
interference with piping, beams, ducts, etc., and where any such interferences
occur, shall provide fixtures with proper type suspension to over come such
interferences.  The fixtures in each room or area must all be hung the same
distances above the floor and unless otherwise shown or noted on the Drawings,
must not be hidden or obstructed, wholly, or in part, by any piping, ducts,
etc., running directly under same.

4. The finish appearance of the workmanship on all fixtures installed under this
contract shall have the approval of the Architect-Engineer before final payment
is made.

5. All proposed special fixture hanging processes shall be submitted and approved
by the Architect-Engineer prior to installation.

6. Where fixtures are hung from or recessed in suspended ceiling construction, the
Contractor shall support these fixtures from the structural members of the
building.  Fluorescent fixtures in grid type ceilings shall be supported from
the building by a minimum of 2 steel wire (200 lb. strength plus weight of
fixture each), from diagonal corners of each fixture, or attached to the ceiling
grid system through the use of UL approved clips.  These clips can be an
integral part of the fixture or separate clips which are U.L. listed for
attachment of light fixtures to ceiling grid systems.

7. Where bodies of fluorescent fixtures are used as raceways for branch circuit
wiring, the conductors shall be approved for such location, 90 degrees C and
carefully and securely clamped within the fixture body to positively prevent
contact of the conductors with the ballast.

****************************************
END OF SECTION 26.50.00




