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SECTION 00890

PERMITS

1. General Requirements

A. The following permits required for this project either have been obtained or will need to
be obtained. The Contractor shall assist in obtaining certain permits, as indicated. The
Contractor shall obtain and pay for all other permits required, as defined under the
Permits subsection of Section 00700, GENERAL CONDITIONS.

Permits by Owner Status

Site Plan Approval (Town of Greenwich) (Attached)

Building Permit (Contractor) *

Electrical Permit (Contractor) *

Demolition Permit (Contractor) *

General Permit for the Discharge of Stormwater and Dewatering
Wastewaters from Construction Activities (Contractor) *

*Contractor shall prepare permit application and obtain the permit after
contract is awarded, bearing all expenses. Owner will pay for and/or waive
the permit application fee, if applicable.

B. The Contractor shall perform the work in accordance with the Contract Documents, , and
any applicable municipal requirements.

END OF SECTION
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SECTION 01110

CONTROL OF WORK AND MATERIALS

PART 1 – GENERAL

Not Used.

PART 2 – PRODUCTS

Not Used

PART 3 - EXECUTION

3.01 HAULING, HANDLING AND STORAGE OF MATERIALS:

A. The Contractor shall, at his own expense, handle and haul all materials furnished by
him and shall remove any of his surplus materials at the completion of the work.

B. The Contractor shall provide suitable and adequate storage for equipment and materials
furnished by him that are liable to injury and shall be responsible for any loss of or
damage to any equipment or materials by theft, breakage, or otherwise.

C. All excavated materials and equipment to be incorporated in the Work shall be placed
so as not to injure any part of the Work or existing facilities and so that free access can
be had at all times to all parts of the Work and to all public utility installations in the
vicinity of the work. Materials and equipment shall be kept neatly piled and compactly
stored in such location as will cause a minimum of inconvenience to public travel and
adjoining owners, tenants and occupants.

D. The Contractor shall be responsible for all damages to the work under construction
during its progress and until final completion and acceptance even though partial
payments have been made under the Contract.

3.02 EASEMENTS:

Not Used

3.03 OPEN EXCAVATIONS:

A. All open excavations shall be adequately safeguarded by providing temporary
barricades, caution signs, lights and other means to prevent accidents to persons, and
damage to property. The Contractor shall, at his own expense, provide suitable and
safe means for completely covering all open excavations and for accommodating travel
when work is not in progress.
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B. Bridges provided for access to private property during construction shall be removed
when no longer required.

C. The length of open trench will be controlled by the particular surrounding conditions
but shall always be confined to the limits prescribed by the Engineer.

D. If the excavation becomes a hazard, or if it excessively restricts traffic at any point, then
special construction procedures shall be taken, such as limiting the length of trench and
prohibiting stocking excavated material in the street.

E. All street excavations shall be completely closed at the end of each work day.
Backfilling or use of steel plates of adequate strength to carry traffic shall be used.

3.04 MAINTENANCE OF TRAFFIC:

A. Unless permission to close the street is received in writing from the proper authority, all
excavated materials and equipment shall be placed so that vehicular and pedestrian
traffic may be safely maintained at all times.

B. Should the Chief of Police deem it necessary, uniformed officers will be assigned to
direct traffic. The Contractor shall make all arrangements in obtaining uniformed
officers required.

C. The Contractor shall at his own expense, as directed by the Police Traffic
Control/Safety Officer, provide and erect acceptable barricades, barrier fences, traffic
signs, and all other traffic devices not specifically covered in a bid item, to protect the
work from traffic, pedestrians, and animals. He shall provide sufficient temporary
lighting such as lanterns/flashers (electric battery operated) or other approved
illuminated traffic signs and devices to afford adequate protection to the traveling
public, at no additional cost to the Owner.

D. The Contractor shall furnish all construction signs that are deemed necessary by and in
accordance with Part VI of the Manual on Uniform Traffic Control Devices as
published by the U.S. Department of Transportation. In addition, the Contractor may
be required to furnish up to 128 square feet of additional special construction warning
signs. Size and exact wording of signs shall be determined by the Engineer during
construction.

E. The intent of policing is to ensure public safety by direction of traffic. Police officers
are not to serve as watchmen to protect the Contractor's equipment and materials.

F. Nothing contained herein shall be construed as relieving the Contractor of any of his
responsibilities for protection of persons and property under the terms of the Contract.
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3.05 CARE AND PROTECTION OF PROPERTY:

The Contractor shall be responsible for the preservation of all public and private
property, and shall use every precaution necessary to prevent damage thereto. If any
direct or indirect damage is done to public or private property by or on account of any
act, omission, neglect, or misconduct in the execution of the work on the part of the
Contractor, such property shall be promptly restored by the Contractor, at his expense,
to a condition similar or equal to that existing before the damage was done, to the
satisfaction of the Engineer.

3.06 PROTECTION AND RELOCATION OF EXISTING STRUCTURES AND
UTILITIES:

A. All existing buildings, utilities, pipes, poles, wires fences, curbing, property line
markers and other structures which the Engineer decides must be preserved in place
without being temporarily or permanently relocated, shall be carefully supported and
protected from damage by the contractor. Should such property be damaged, it shall be
restored by the Contractor, at no additional cost to the Owner.

B. The Contractor shall determine the location of all underground structures and utilities
(including existing water services, drain lines, electrical lines, and sewers). Services to
buildings shall be maintained, and all costs or charges resulting from damage thereto
shall be paid by Contractor.

C. When fences interfere with the Contractor's operations, he shall remove and (unless
otherwise specified) promptly restore them as required by the Owner.

D. On paved surfaces the Contractor shall not use or operate tractors, bulldozers, or other
power-operated equipment with treads or wheels which are shaped so as to cut or
otherwise damage such surfaces.

E. All property damaged by the Contractor's operations shall be restored to a condition at
least equal to that in which it was found immediately before work was begun. Suitable
materials and methods shall be used for such restoration.

F. Restoration of existing property and structures shall be carried out as promptly as
practicable and shall not be left until the end of the construction period.

3.07 MAINTENANCE OF FLOW:

A. The Contractor shall at his own cost, provide for the flow of sewers and drains
interrupted during the progress of the work, and shall immediately cart away and
dispose of all offensive matter. The entire procedure of maintaining existing flow shall
be fully discussed with the Engineer well in advance of the interruption of any flow.

B. All existing drainage facilities including, but not limited to; brooks, streams, canals,
channels, ditches, culverts, catch basins and drainage piping shall be adequately
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safeguarded so as not to impede drainage or to cause siltation of downstream areas in
any manner whatsoever. If the Contractor damages or impairs any of the aforesaid
drainage facilities, he shall repair the same within the same day.

C. At the conclusion of the work, the Contractor shall remove all silt in drainage structures
caused by his operations as described in Section 01740, CLEANING UP.

3.08 REJECTED MATERIALS AND DEFECTIVE WORK:

A. Materials furnished by the Contractor and condemned by the Engineer as unsuitable or
not in conformity with the specifications shall forthwith be removed from the work by
the Contractor, and shall not be made use of elsewhere in the work.

B. Any errors, defects or omissions in the execution of the work or in the materials
furnished by the Contractor, even though they may have been passed or overlooked or
have appeared after the completion of the work, discovered at any time before the final
payment is made hereunder, shall be forthwith rectified and made good by and at the
expense of the Contractor and in a manner satisfactory to the Engineer.

C. The Contractor shall reimburse the Owner for any expense, losses or damages incurred
in consequence of any defect, error, omission or act of the Contractor or his employees,
as determined by the Engineer, occurring previous to the final payment.

3.09 SANITARY REGULATIONS:

Sanitary conveniences for the use of all persons employed on the work, properly
screened from public observation, shall be provided in sufficient numbers in such
manner and at such locations as may be approved. The contents shall be removed and
disposed of in a satisfactory manner as the occasion requires. The Contractor shall
rigorously prohibit the committing of nuisances within, on or about the work. Any
employees found violating these provisions shall be discharged and not again employed
on the work without the written consent of the Engineer. The sanitary conveniences
specified above shall be the obligation and responsibility of the Contractor.

3.10 SAFETY AND HEALTH REGULATIONS:

This project is subject to the Safety and Health regulations of the U.S. Department of
Labor set forth in 29 CFR, Part 1926, and applicable standards of the Connecticut
Department of Labor, Division of Occupational Safety and Health. Contractors shall be
familiar with the requirements of these regulations.`

3.11 SITE INVESTIGATION:

The Contractor acknowledges that he has satisfied himself as to the conditions existing
at the site of the work, the type of equipment required to perform this work, the quality
and quantity of the materials furnished insofar as this information is reasonably
ascertainable from an inspection of the site, as well as from information presented by
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the drawings and specifications made a part of this contract. Any failure of the
Contractor to acquaint himself with available information will not relieve him from the
responsibility for estimating properly the difficulty or cost of successfully performing
the work. The Owner assumes no responsibility for any conclusion or interpretation
made by the Contractor on the basis of the information made available by the Owner.

3.12 HANGERS, PADS, AND SUPPORTS:

A. Unless otherwise indicated, hangers and supports shall be by the trade providing the
supported item.

B. Except where detailed or specified, design of hangers and supports shall be the
responsibility of the Contractor. All parts of such hangers or supports shall be designed
in accordance with accepted engineering practice, using a factor of safety of at least 2½.

C. When proprietary hangers, etc., are supplied, satisfactory evidence of the strength of
such items shall be furnished.

D. Hangers for items hung from steel and concrete shall be centered on the vertical center
of gravity of the beam.

E. Locations and sizes of openings, sleeves, concrete pads, steel frames, and other
equipment supports are indicated on the drawings for bidding purposes only. Final
sizes and locations of such items shall be obtained from the shop drawings.

3.13 SLEEVES, HOLES, HANGERS, INSERTS, ETC.:

A. Except where holes and openings are dimensioned, and hangers, inserts, and supports
are fully called for on the architectural and structural drawings (or reference is made
thereon to drawings containing such information) to accommodate mechanical or
electrical items, they shall be by the mechanical or electrical trade concerned.

B. Sleeves, inserts, anchors, etc., supplied under the mechanical and electrical contracts in
sufficient time to so permit, shall be set in concrete, masonry, etc., or fastened to steel
deck, etc., by the respective architectural or structural trade. Where not supplied in
sufficient time, installation of such items shall be the responsibility of the mechanical
or electrical trade involved.

C. Nothing shall be suspended from the steel roof deck and no fastenings made to it,
except with the prior permission of the Engineer. Request for permission shall be
accompanied by full details of the hanger or fastener, including the weight of the item
to be suspended.

D. Nailers and other wood members attached to steel or masonry, for which fasteners are
not indicated on the design drawings or in the specification, shall be fastened with the
equivalent of ½-inch diameter bolts at 3 feet o.c.
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E. Openings for mechanical and electrical items in finished areas of the building shall be
closed off with near escutcheon plates or similar closures. These closures shall be by
the mechanical or electrical trade involved.

3.14 ROOF PROTECTION:

Where work must be performed over completed roofing, the roofing shall be protected
by 2 layers of ½-inch thick plywood, laid with joints in the second layer offset 1/2 sheet
width and length from joints in the first layer. No material shall be stored or work
performed on areas of roof which are not so protected.

3.15 WEATHER PROTECTION:

The Contractor shall install weather protection and shall furnish adequate heat in the
area so protected during the months of November through March.

3.16 ELECTRIC SERVICE:

A. The Contractor shall make all necessary applications and arrangements and pay for all
fees and charges for electrical energy for power and light necessary for the proper
completion of this contract during its entire progress. The Contractor shall provide and
pay for all temporary wiring, switches, connections, and meters.

B. There shall be sufficient electric lighting so that all work may be done in a
workmanlike manner where there is not sufficient daylight.

3.17 HAZARDOUS WASTE:

Should the Contractor, while performing work under this contract, uncover hazardous
materials, as defined in Connecticut Remediation Standard Regulations, he shall
immediately notify the Engineer. The Contractor is not, and has no authority to act as,
a handler, generator, operator or disposer of hazardous or toxic substances found or
identified at the site, and the Owner shall undertake all such functions.

END OF SECTION
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SECTION 01140

SPECIAL PROVISIONS

PART 1 - GENERAL

Not used

PART 2 - PRODUCTS

Not used

PART 3 - EXECUTION

3.01 WATER FOR CONSTRUCTION PURPOSES:

A. In locations where water is in sufficient supply, the Contractor may be allowed to use
water without charge for jetting backfill and other construction purposes. The express
approval of the Owner shall be obtained before water is used. Waste of water by the
Contractor shall be sufficient cause for withdrawing the privilege of unrestricted use.

B. If no water is available, the Contractor shall supply water at no additional cost to the
Owner.

3.02 PIPE LOCATION:

Pipe shall be located substantially as indicated on drawings. The Owner reserves the
right, acting through the Engineer, to make such modifications as may be deemed
desirable to avoid interference with existing structures or for other reasons.

3.03 DIMENSIONS OF EXISTING STRUCTURES:

Where the dimensions and locations of existing structures are of critical importance in
the installation or connections of new work, the Contractor shall verify such
dimensions and locations in the field before the fabrication of any material or
equipment that is dependent on the correctness of such information.

3.04 OCCUPYING PRIVATE PROPERTY:

The Contractor shall not enter upon nor occupy with men, equipment or materials any
property outside of the public highways or Owner’s property, except with the written
consent of the property owner or property owner’s agent.

3.05 EXISTING UTILITY LOCATIONS – CONTRACTOR’S RESPONSIBILITY:
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A. The location of existing underground services and utilities shown on the drawings is
based on available records. It is not warranted that all existing utilities and services are
shown, or that shown locations are correct. The Contractor shall be responsible for
having the utility companies locate their respective utilities on the ground prior to
excavating.

B. To satisfy the requirements of Connecticut law, the Contractor shall, at least 72 hours,
exclusive of Saturdays, Sundays and holidays, prior to excavation in the proximity of
telephone, gas, cable television and electric utilities, notify the utilities concerned by
calling “CALL BEFORE YOU DIG” at telephone number: 1-800-922-4455.

C. The Contractor shall coordinate all work involving utilities and shall satisfy himself as
to the existing conditions of the areas in which he is to perform his work. He shall
conduct and arrange his work so as not to impede or interfere with the work of other
contractors working in the same or adjacent areas.

3.06 COORDINATION OF WORK:

The General Contractor shall be responsible for coordinating his own work as well as
that of any subcontractors. He shall be responsible for notification of the Engineer
when each phase of work is expected to begin and the approximate completion date.

3.07 TIME FOR COMPLETION OF CONTRACT:

The Bidder shall base his bid on completing the proposed work by the completion date
stipulated in these contract documents.

3.08 MAINTENANCE OF TRENCH SURFACE:

After backfilling and compacting the trench, the Contractor shall be responsible for
keeping the ground surface dry and passable at all times until the surface has been
restored to original conditions.

3.09 DESIGN OF EQUIPMENT:

Attention is directed to the fact that the layout of certain equipment is based on that of
one manufacturer. If other equipment is submitted for approval, the Contractor shall
prepare and submit for approval at his expense, detailed structural, mechanical and
electrical drawings, equipment lists, maintenance requirements, and any other data
required by the Engineer, showing all necessary changes and embodying all special
features of the equipment he proposes to furnish. Such changes, if approved, shall be
made at the expense of the Contractor.

3.10 SERVICES OF MANUFACTURER’S REPRESENTATIVE:
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A. The Contractor shall arrange for a qualified service representative, at a time suitable to
the Engineer, from the company manufacturing or supplying certain equipment as
indicated on the detailed specifications, to perform the duties described herein.

B. After installation of the listed equipment has been completed and the equipment is
presumably ready for operation, but before others operate it the representative shall
inspect, operate, test, and adjust the equipment. The inspection shall include, but shall
not be limited to, the following points as applicable:

1. Soundness (without cracks or otherwise damaged parts); completeness in all
details, as specified; correctness in setting, alignment, and relative
arrangement of various parts; adequacy and correctness of packing, sealing
and lubricants.

2. The operation, testing, and adjustment shall be as required to prove that the
equipment is left in proper condition for satisfactory operation under the
conditions specified. Where called for in the specifications, vibration readings
shall be made and the equipment balanced accordingly.

3. On completion of his work, the Contractor shall submit in triplicate to the
Engineer the manufacturer’s or supplier representative’s complete signed
report of the results of his inspection, operation, adjustments, and test. The
report shall include detailed descriptions of the points inspected, tests and
adjustments made, quantitative results obtained if such are specified, and
suggestions for precautions to be taken to ensure proper maintenance. The
report shall also include a certificate that the equipment conforms to the
requirements of the contract and is ready for permanent operation and that
nothing in the installation will render the manufacturer’s warranty null and
void.

4. After the Engineer has reviewed the reports from the manufacturer’s
representative, the Contractor shall make arrangements to have the
manufacturer’s representative present when the field acceptance tests are
made.

3.11 PROJECT SIGN:

A. The project sign shall be provided with information as determined by the Town of
Greenwich. The sign shall be erected within ten (10) days after the construction
contract is awarded. The sign shall be fabricated, erected, and maintained by the
Contractor.

B. The Contractor shall provide adequate support for the sign as determined by the
Engineer. All supports, trim, and back of sign shall be painted with at least two coats
of exterior paint.
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C. The project sign shall be maintained by the Contractor in good condition at all times
for the duration of construction. The Contractor shall remove the sign upon
completion of construction.

3.13 COMPLIANCE WITH PERMITS:

A. The Contractor shall perform all work in conformance with requirements of the
Permits, which appear in Section 00890 – PERMITS.

3.14 CUTTING, FITTING AND PATCHING:

A. The Contractor shall do all cutting, fitting, or patching of his work that may be
required to make its several parts come together properly and fit it to receive or be
received by work of other Contractors, as shown upon or reasonably implied by the
drawings and the specifications for the completed structure, including all existing
work.

B. The Contractor shall not endanger any work by cutting, digging, or otherwise and shall
not cut or alter the work of any other Contractor, save with the consent of the Engineer.

C. All holes or openings required to be made in new or existing work, particularly at pipe,
conduit, or other penetrations not covered by escutcheons or plates shall be neatly
patched. All such holes shall be made completely watertight as approved by the
Engineer.

D. Size and locations of holes required in steel, concrete, or other structural or finish
materials for piping, wiring, ducts, etc., which have not been located and detailed on
the drawings shall be approved by the Engineer prior to layout and cutting thereof. All
holes shall be suitably reinforced as required by the Engineer.

E. Workmanship and materials of patching and repair work shall match the adjacent
similar work and shall conform to the applicable sections of the specification. Patches
and joints with existing work shall provide, as applicable in each case, visual,
structural, and waterproofing continuity.

3.15 CONNECTIONS TO EXISTING WATER SYSTEMS:

A. The Owner will, upon 24-hour notice from the Contractor, assist the Contractor by
locating and opening or closing any and all valves required for draining or admitting
water to the various sections of the water main as required to perform the proposed
work. No damages shall be claimed by the Contractor for delays in dewatering
pipelines nor shall any damages be claimed because of water leaking through closed
valves after dewatering is completed.
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B. Connections to the existing distribution system shall be made with the mains under
pressure unless the lines can be temporarily taken out of service as approved by the
Owner.

C. The Contractor will be required to make test excavations to ascertain that the proposed
position of the connections will be clear of joints, fittings, or other obstructions.

D. If any failure occurs in connection to existing mains, service shall be restored in the
shortest possible time, the Contractor working around the clock, if necessary. He shall
cooperate with the Owner in notifying the consumers or supplying emergency water.
If required by Owner, the Contractor shall make connections to water mains during
night hours, on Sunday or at other times of off-peak demand for water.

3.16 PROTECTION OF PROPERTY:

The Contractor shall take extra precautions to ensure that no pollutants enter the
groundwater table from the construction area. The Contractor shall not store fuels or
other hazardous materials or potential contaminants on the construction site. In the
event of a spill, the Contractor shall immediately notify the Engineer.

3.17 CONTRACTOR’S REPRESENTATIVE:

The Contractor shall designate a representative who will be available to respond to
emergency calls by the Owner at any time day and night and on weekends and
holidays should such a situation arise.

3.18 VISUAL RECORDING:

Before beginning construction, the Contractor shall make a color DVD recording along
the entire work length. One complete recording, for the entire project length, shall be
furnished to the Engineer prior to the start of the work. The visual recording shall be
identified by street name, as applicable, and station.

3.19 OPERATOR TRAINING:

A trained representative of the manufacturer of all equipment shall instruct the plant
operating personnel on the operation and maintenance of the equipment. The Owner
reserves the right to videotape all training sessions.

3.20 HOURS OF CONSTRUCTION ACTIVITY:

A. The Contractor shall conduct all construction activity between 7:00 a.m. and 5:00 p.m.,
Monday through Friday. No construction work shall be allowed on Saturdays,
Sundays or Holidays without written authorization from the Owner.

B. The Owner will provide personnel for assistance in locating and operating valves at no
cost to the Contractor during the Owner’s normal working hours (Monday through
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Friday 7:00 a.m. to 3:00 p.m.). When this assistance is required by the Contractor
outside of the Owner’s normal working hours the cost will be incurred by the
Contractor at the prevailing overtime rate of pay for the personnel providing the
assistance. The Owner will bill the Contractor directly.

3.21 CONSTRUCTION CREWS:

The Contractor shall not increase the number of construction crews assigned to the
work without providing one-week advance notice to the Engineer.

3.22 OTHER SPECIFICATIONS:

A. The Contractor should be aware of specifications prepared by the Town of Greenwich
in addition to the technical specifications as they relate to the project regarding:

• Phasing of work and maintenance of existing utilities.
• Information regarding prior surveys performed on existing building structures to

be demolished.
• Information related to a previously completed soil management project and

directives for the handling of excavated subsurface soils.

3.23 WINTER WORK:

The Owner will allow the Contractor to work within the public ways on this Project
during the winter months, except for placement of permanent pavement, and pavement
base courses.

The Contractor will be required to backfill all excavations at the end of each work day,
or place Jersey barriers around open excavations.

The Owner has agreed to provide snow removal services on all public ways affected by
this Project. The Owner will not remove snow from the Contractor’s work area that
the public will not be using for either driving or pedestrian activity.

The Contractor will provide snow removal services on any public way affected by his
work that has been authorized by the Owner to be closed to through traffic. Snow will
be plowed in accordance with the Owner’s normal plowing schedule for the closed
public ways.

In no event will the Owner remove snow on any private way affected by the
Contractor’s work on this Project. The Contractor may coordinate snow removal
activities with whoever provides these services for the owners of the private way(s).
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3.26 UTILITY REBATES:

The Owner shall apply for and be issued utility rebates available for this Project. The
Owner shall not pay any rebate money to the Contractor.

END OF SECTION
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SECTION 01329

SUBMITTAL OF OPERATION AND MAINTENANCE MANUALS

PART 1 - GENERAL:

1.01 OPERATION AND MAINTENANCE MANUALS:

A. As required by the General Conditions, and Section 01760 OPERATION AND
MAINTENANCE MANUALS and Technical Specifications, the Contractor shall
submit a schedule of Operation and Maintenance Manuals.

B. In accordance with the schedule, the Contractor shall submit promptly to the
Engineer, through its authorized resident representative at the job site, or by mail,
attention: CSD, four (4) copies each of Operation and Maintenance Manual required
as noted in the technical specifications sections for this Contract.

C. The manuals shall be prepared in accordance with Specification Section 01760 -
OPERATION AND MAINTENANCE MANUALS.

D. Such manuals shall show the principal dimensions, weight, structural and operating
features, space required, clearances, type and/or brand of finish or shop coat, grease
fittings, etc., depending on the subject of the drawings.

E. All manuals shall be submitted to the Engineer by and/or through the Contractor, who
shall be responsible for obtaining manuals from his subcontractors and returning
reviewed manuals to them. A Weston & Sampson standard shop drawing transmittal
form with a description of the manual shall accompany each shipment of manuals.

F. The Contractor shall be responsible for the prompt submittal and resubmittal, as
necessary, of all manuals so that there will be no delay in the startup operation of the
facility due to the absence of such manuals.

G. The Engineer will review the manuals as to their general conformance with the design
concept of the project and general compliance with the information given in the
Contract Documents. Corrections of comments made in the manuals during the
review does not relieve the Contractor from compliance with requirements of the
Contract Documents.

H. With few exceptions, O&M Manuals will be reviewed and returned to the Contractor
within 30 days of submittal.

1.02 RELATED WORK:

A. Section 01330 SUBMITTALS
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B. Section 01760 OPERATION AND MAINTENANCE MANUALS

C. Section 01770 PROJECT CLOSEOUT

1.03 SUBMITTAL OF OPERATION AND MAINTENANCE MANUALS AND SPARE
PARTS LISTS:

A. Where reference is made in technical specification sections to operating and
maintenance manuals and/or spare parts lists, the Contractor shall submit four copies
to the Engineer for review in accordance with the following instructions:

1. Four complete sets of operation and maintenance instructions covering all
equipment furnished under Sections 11, 13, 14, 15 and 16 requiring operation
and maintenance manuals shall be delivered directly to Weston & Sampson
Engineers, Inc, Five Centennial Drive, Peabody, MA 01960, Attention: CSD.

2. Submission and approval of each set of manuals is considered an integral part
of furnishing and installing respective equipment or systems. Measurement
for payment of equipment requiring an operation and maintenance manual
will not exceed 92 percent, until the manuals meet the requirements of the
contract documents.

3. Submit four copies of first draft volumes as required in Specification Sections
01329 and 01760. This first draft shall contain all currently available product
data. One copy will be returned with comments.

4. Submit four copies of completed second draft volumes in final form 90 days
prior to startup and after Physical checkout to include the additional
requirements set forth in paragraph 1.07.R of Section 01760 OPERATION
AND MAINTENANCE MANUALS.

5. Submit four copies of the Final Operation and Maintenance Manuals as
required in Section 01770 PROJECT CLOSEOUT.

B. If the submittal is complete and does not require any changes, an acknowledgement
(copy of transmittal) will be returned noting status. If the submittal is incomplete or
does require changes, corrections, additions, etc., one copy of the submittal will be
returned with a copy of transmittal noting status.

C. For systems requiring field adjustment and balancing, such as heating and ventilating,
the Contractor shall submit separate test results and adjustment data on completion of
the work, to be incorporated into the system manual.

D. The information included in the manual shall be as described in the individual
specification sections, but as a minimum shall contain clear and concise instructions
for operating, adjusting, lubricating and maintaining the equipment, an exploded
assembly drawing, identifying each part by number and a listing of all parts of the
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equipment, with part numbers and descriptions required for ordering spare parts.
Spare parts lists shall include recommended quantity and price.

END OF SECTION
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SECTION 01330

SUBMITTALS

PART 1 - GENERAL

1.01 WORK INCLUDED:

A. The Contractor shall provide the Engineer with submittals as required by the contract
documents.

1.02 RELATED WORK:

A. Divisions 1 – 16 of these specifications that require submittals.

PART 2 - PRODUCTS

NOT USED

PART 3 - EXECUTION

3.01 GENERAL:

A. As required by the General Conditions, Contractor shall submit a schedule of shop
and working drawing submittals.

B. The Contractor shall submit the shop and working drawing submittals either
electronically or hard copy.

3.02 ELECTRONIC SUBMITTALS:

A. In accordance with the accepted schedule, the Contractor shall submit promptly to the
Alan Monelli on behalf of the Town of Greenwich, Owner by email
(Alan.Monelli@greenwichct.org) or on Compact Disc, one electronic copy in
Portable Document Format (PDF) of shop or working drawings required as noted in
the specifications, of equipment, structural details and materials fabricated especially
for this Contract. If by mail, please mail to:

Town of Greenwich c/o Alan Monelli
101 Field Point Road
Greenwich, CT 06830

B. Each electronic copy of the shop or working drawing shall be accompanied by the
Engineer’s standard shop drawing transmittal form, included as Exhibit 1 of this
section (use only for electronic submittals), on which is a list of the drawings,
descriptions and numbers and the names of the Owner, Project, Contractor and
building, equipment or structure.
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C. The Contractor shall receive a shop drawing memorandum with the Engineer’s
approval or comments via email.

3.03 HARD COPY SUBMITTALS:

A. In accordance with the accepted schedule, the Contractor shall submit promptly to the
Engineer, by mail (to Weston & Sampson Engineers, attention: CSD), six (6) copies
each of shop or working drawings required as noted in the specifications, of
equipment, structural details and materials fabricated especially for this Contract.

B. Each shipment of drawings shall be accompanied by the Engineer’s (if applicable)
standard shop drawing transmittal form on which is a list of the drawings,
descriptions and numbers and the names of the Owner, Project, Contractor and
building, equipment or structure.

3.04 SHOP AND WORKING DRAWINGS:

A. Shop and working drawings shall show the principal dimensions, weight, structural
and operating features, space required, clearances, type and/or brand of finish of shop
coat, grease fittings, etc., depending on the subject of the drawings. When it is
customary to do so, when the dimensions are of particular importance, or when so
specified, the drawings shall be certified by the manufacturer or fabricator as correct
for this Contract.

B. All shop and working drawings shall be submitted to the Engineer by and/or through
the Contractor, who shall be responsible for obtaining shop and working drawings
from his subcontractors and returning reviewed drawings to them. All shop and
working drawings shall be prepared on standard size, 24-inch by 36-inch sheets,
except those, which are made by changing existing standard shop or working
drawings. All drawings shall be clearly marked with the names of the Owner,
Project, Contractor and building, equipment or structure to which the drawing applies,
and shall be suitably numbered. Each shipment of drawings shall be accompanied by
the Engineer’s (if applicable) standard shop drawing transmittal form on which is a
list of the drawings, descriptions and numbers and the names mentioned above.

C. Only drawings that have been prepared, checked and corrected by the fabricator
should be submitted to the Contractor by his subcontractors and vendors. Prior to
submitting drawings to the Engineer, the Contractor shall check thoroughly all such
drawings to satisfy himself that the subject matter thereof conforms to the Contract
Documents in all respects. Shop drawings shall be reviewed and marked with the
date, checker's name and indication of the Contractor's approval, and only then shall
be submitted to the Engineer. Shop drawings unsatisfactory to the Contractor shall be
returned directly to their source for correction, without submittal to the Engineer.
Shop drawings submitted to the Engineer without the Contractor's approval stamp and
signature will be rejected. Any deviation from the Contract Documents indicated on
the shop drawings must be identified on the drawings and in a separate submittal to
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the Engineer, as required under subsection 6.17 Shop Drawings and Samples; D.
Submittal Procedures, Paragraph 3 of the 1996 General Conditions.

D. The Contractor shall be responsible for the prompt submittal and resubmittal, as
necessary, of all shop and working drawings so that there will be no delay in the work
due to the absence of such drawings.

E. The Engineer will review the shop and working drawings as to their general
conformance with the design concept of the project and general compliance with the
information given in the Contract Documents. Corrections of comments made on the
drawings during the review do not relieve the Contractor from compliance with
requirements of the Contract Documents. The Contractor is responsible for:
confirming and correlating all quantities and dimensions; selecting fabrication
processes and techniques of construction; coordinating his work with that of all other
trades; and performing his work in a safe and satisfactory manner. The review of the
shop drawings is general and shall not relieve the Contractor of the responsibility for
details of design, dimensions, code compliance, etc., necessary for interfacing with
other components, proper fitting and construction of the work required by the
Contract and for achieving the specified performance. The Engineer will review
submittals two times: once upon original submission and a second time if the
Engineer requires a revision or corrections. The Contractor shall reimburse the
Owner amounts charged to the Owner by the Engineer for performing any review of a
submittal for the third time or greater.

F. With few exceptions, shop drawings will be reviewed and returned to the Contractor
within 30 days of submittal.

G. No material or equipment shall be purchased or fabricated especially for this Contract
nor shall the Contractor proceed with any portion of the work, the design and details
of which are dependent upon the design and details of equipment or other features for
which review is required, until the required shop and working drawings have been
submitted and reviewed by the Engineer as to their general conformance and
compliance with the project and its Contract Documents. All materials and work
involved in the construction shall then be as represented by said drawings.

H. Two copies of the shop and working drawings and/or catalog cuts will be returned to
the Contractor. The Contractor shall furnish additional copies of such drawings or
catalog cuts when he needs more than two copies or when so requested.

3.05 SAMPLES:

A. Samples specified in individual Sections include, but are not necessarily limited to,
physical examples of the work such as sections of manufactured or fabricated work,
small cuts or containers of materials, complete units of repetitively-used products,
color/texture/pattern swatches and range sets, specimens for coordination of visual
effect, graphic symbols, and units of work to be used by the Engineer or Owner for
independent inspection and testing, as applicable to the work.
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B. The number of samples submitted shall be as specified. Submittal and processing of
samples shall follow the procedures outlined for shop and working drawings unless
the specifications call for a field submittal or mock-up.

C. Acceptance of samples will be acknowledged via a copy of the transmittal noting
status. When samples are not acceptable, prompt resubmittal will be required.

3.06 OPERATING AND MAINTENANCE MANUALS AND SPARE PARTS LISTS:

A. Where reference is made in technical specification sections to operating and
maintenance manuals and/or spare parts lists, the Contractor shall submit four copies
to the Engineer for review in accordance with the instructions furnished under "Shop
and Working Drawings." If the submittal is complete and does not require any
changes, an acknowledgement (copy of transmittal) will be returned noting status. If
the submittal is incomplete or does require changes, corrections, additions, etc., two
copies of the submittal will be returned with a copy of transmittal noting status. Four
copies of the final operating and maintenance manuals and/or spare parts list shall be
delivered to the Engineer prior to or with the equipment when it is delivered to the job
site. For systems requiring field adjustment and balancing, such as heating and
ventilating, the Contractor shall submit separate test results and adjustment data on
completion of the work, to be incorporated into the system manual.

B. The information included in the manual shall be as described in the specification
sections, but as a minimum shall contain clear and concise instructions for operating,
adjusting, lubricating and maintaining the equipment, an exploded assembly drawing
identifying each part by number and a listing of all parts of the equipment, with part
numbers and descriptions required for ordering spare parts. Spare parts lists shall
include recommended quantity and price.

C. Operating and maintenance manuals shall be in durable loose-leaf binders, on 8½-
inch by 11-inch paper, with diagrams and illustrations either on 8½-inch by 11 inch or
multiple foldouts. The instructions shall be annotated to indicate only the specific
equipment furnished. Reference to other sizes or models of similar requirement shall
be deleted or neatly lined out.

END OF SECTION
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EXHIBIT 1 TO SECTION 01330 SUBMITTALS

SHOP DRAWING TRANSMITTAL FORM
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SECTION 01450 

STRUCTURAL TESTS AND INSPECTIONS 

PART 1 - GENERAL 

1.01 WORK INCLUDED: 

A. Provide labor, materials, and equipment necessary to complete the work of this 

Section, including but not limited to the following: 

1. Obtaining, coordinating, and providing notifications to the Owner and 

Engineer. 

2. Provide safe access to the work of this Contract to accommodate the 

indicated tests and inspections. 

3. Implementing corrective action and providing additional tests and/or 

inspections for work identified as non-conforming by the Independent 

Testing Agency. 

1.02 GENERAL REQUIREMENTS: 

A. The Connecticut State Building Code (2003 International Building Code with 

2005 Connecticut Supplement), requires the Structural Engineer of Record (SER) 

to provide a program of structural tests and inspections for this project. 

B. Attachment A, Program of Structural Tests and Inspections, shall not relieve the 

Contractor or its subcontractors of their responsibilities and obligations for quality 

control of the Work; their other obligations for supervising the Work; for any 

design work which is included in their scope of services; for full compliance with 

the requirements of the Contract Documents; the detection of, or failure to detect, 

deficiencies or defects, whether detected or undetected, in all parts of the Work, 

and to otherwise comply with all requirements of the Contract Documents. 

C. The Program of Structural Tests and Inspection does not apply to the Contractor’s 

equipment, temporary structures used by the Contractor to construct the project, 

the Contractor’s means, methods, procedures, and job site safety. 

1.03 CONTRACTOR RESPONSIBILITIES: 

A. The Contractor shall provide free and safe access to the Work for the SER and all 

other individuals who are observing the Work or performing structural tests or 

inspections.  The Contractor shall provide all ladders, scaffolding, staging, and 

up-to-date safety equipment, all in good and safe working order, and qualified 

personnel to handle and erect them, as may be required for safe access. 
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B. The Contractor shall give reasonable notice to the Owner and the Engineer of 

when the various parts of the Work will be ready for testing and/or inspection.  

The Contractor shall notify the Owner and the Engineer a minimum of 48 hours 

before such tests and/or inspections are to take place. 

PART 2 - PRODUCTS 

NOT USED. 

PART 3 - EXECUTION 

NOT USED. 
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ATTACHMENT A 

PROGRAM OF STRUCTURAL TESTS AND INSPECTIONS 

The following is a summary of Work subject to Tests and Inspections under the Program. 

1. In-situ Bearing Strata for Footings  

2. Controlled Structural Fill  

3. Cast-In-Place Concrete 

4. Masonry  

5. Structural Steel 

 

Abbreviation Agent 

SER Structural Engineer of Record 

ITA Contractor – Independent Testing Agency 

 

In-Situ Bearing Strata for Footings 

Item Agent Scope 

1.  Bearing Strata QC Review ITA Review Cmontractor’s field quality control 

procedures. 

2.  General Excavation ITA Inspect strata for conformance to the structural 

drawings, specifications, and/or geotechnical report. 

3.  General Excavation ITA Ensure that excavation is to proper depth or 

material. 

4.  General Excavation ITA Ensure that excavation is controlled and contains no 

unsuitable materials. 

5.  Bearing surfaces for footings ITA Inspect bearing surfaces for conformance to the 

requirements of the structural drawings, 

specifications, and/or geotechnical report. 
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Controlled Structural Fill 

Item Agent Scope 

1.  Controlled Structural Fill  

QC Review 

SER Review Contractor’s field quality control 

procedures 

2.  Fill Material ITA Test material for conformance to specifications or 

geotechnical report.  Perform laboratory 

compaction tests in accordance with the 

specifications to determine optimum water content 

and maximum dry density. 

3.  Installation of controlled  

structural fill 

ITA Provide full-time inspection of the installation, in 

accordance with the specifications. 

4.  Density of Fill ITA Perform field density tests of the in-place fill in 

accordance with the specifications. 
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Cast-In-Place Concrete Construction 

Item Agent Scope 

1.  Cast-In-Place Concrete 

Construction QC Review 

SER Review Contractor’s field quality control 

procedures.  Review frequency and scope of field 

testing and inspections. 

2.  Mix Design SER Review Mix Designs 

3.  Materials SER Review material certifications for conformance to 

Specifications 

4.  Batching Plant ITA Review Plant quality control procedures and 

batching and mixing methods 

5.  Reinforcement Installation ITA Inspect reinforcing for size, quantity, condition and 

placement 

6.  Anchor Rods ITA Inspect anchor rods prior to and during placement 

of concrete. 

6.  Formwork ITA Inspect form sizes for proper sizes of concrete 

members. 

7.  Concrete Placement and 

Sampling fresh Concrete 

ITA Observe concrete placement operations.  Verify 

conformance to specifications including cold-

weather and hot-weather placement procedures.  

Perform slump, density and air content tests at point 

of discharge. 

8.  Evaluation of Concrete ITA Test and evaluate in accordance with the 

specifications. 

9.  Curing and Protection ITA Observe procedures for conformance to the 

specifications. 
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Masonry Construction 

Item Agent Scope 

1.  Masonry Construction QC 

Review 

SER Review Contractor’s field quality control 

procedures 

2.  Materials SER Review material certifications for conformance to 

specifications. 

3.  Evaluation of Masonry 

Strength 

SER Verify strength in accordance with the 

specifications. 

4.  Proportioning, Mixing, and 

Consistency of Mortar and 

Grout 

ITA Inspect field mixing procedures for conformance to 

the specifications. 

5.  Installation of Masonry ITA Inspect placement for conformance to the 

specifications.  Verify cleanout hole locations (high 

lift grouting).  Verify the installation of bond beams 

and special shapes. 

6.  Reinforcement Installation ITA Inspect reinforcing steel for size, quantity, 

condition and placement for conformance to 

approved submittals and Contract Documents.   

7.  Grouting Operations ITA Inspect grouting procedures for conformance with 

the specifications.  Inspect cells prior to grouting.  

Assure observation holes have been installed prior 

to high lift grouting. 

8.  Weather Protection ITA Inspect protection for cold and hot weather for 

conformance with the specifications. 

9.  Anchorage ITA Inspect anchorage of masonry to other construction 

for conformance to the Contract Documents. 
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Structural Steel 

Item Agent Scope 

1.  Fabricator 

Certification/Quality Control 

Procedures 

SER Review Contractor’s field quality control 

procedures.  Review frequency and scope of field 

testing and inspections. 

2. Fabricator 

Certification/Quality Control 

Procedures 

SER Review each Fabricator’s quality control 

procedures. 

3.  Fabricator Inspection SER Inspect in-plant fabrication, or review Fabricator’s 

approved Independent Inspection Agency’s 

reports. 

4.  Materials SER Review materials certifications for conformance 

to the specifications. 

5.  Anchor Rods SER Review Contractor’s as-built survey. 

6.  Anchor Rods ITA Verify that all anchor rods have been properly 

torqued and have adequate fit-up.   

7.  Bolting ITA Test and inspect bolted connections in accordance 

with specifications.  Verify bolt size and grade. 

8.  Welding ITA Check welder qualifications.  Visually inspect 

fillet welds and test full penetration field welds in 

accordance with specifications 

9.  Shear Connectors ITA Inspect for size and placement.  Test for proper 

weld attachement 

10.  Structural Framing, 

Details, and Assembly 

ITA Inspect for size, grade of steel, camber, 

installation and connection details.  Check against 

Contract Documents and approved shop drawings. 

11.  Open Web Steel Joists ITA Inspect for size, placement, bridging, bearing and 

connection to structure.  Visually inspect all welds 

of a minimum of 5% of the joists randomly 

selected. 

12.  Expansion and Adhesive 

Anchors 

SER Review installation procedures for both 

mechanical anchors and adhesive anchors.  Verify 
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that materials are suitable for job conditions. 

13.  Metal Decking ITA Verify gage, width, and type.  Inspect placement, 

laps, welds, side laps attachment and screws or 

other mechanical fasteners.  Check welder 

qualifications. 

14.  Field Correction of 

Fabricated Items 

ITA Review documentation of approved repairs and 

verify completion of repairs. 

 

 

 END OF SECTION 
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SECTION 01550

SIGNAGE (TRAFFIC CONTROL)

PART 1 - GENERAL

1.01 WORK INCLUDED:

This Section covers furnishing and installing traffic control signs and other devices.

1.02 SYSTEM DESCRIPTION:

The Contractor shall furnish and install all construction signs deemed necessary by and
in accordance with the latest edition of Part VI of the Manual on Uniform Traffic
Control Devices(MUTCD) as published by the U.S. Department of Transportation.

PART 2 - PRODUCTS

2.01 TRAFFIC WARNING AND REGULATING DEVICES:

Contractor shall provide warning signs, barricades and other devices in accordance with
the specifications provided in the MUTCD. Size of signs, lettering, colors, method of
support and other factors prescribed in the MUTCD shall be adhered to.

PART 3 - EXECUTION

3.01 INSTALLATION:

A. Contractor shall erect barricades, barrier fences, traffic signs, and other traffic control
devices as required by the MUTCD, or as required by the Engineer, to protect the work
area from traffic, pedestrians, and animals.

B. Contractor shall relocate barricades, signs and other devices as necessary as the work
progresses.

C. Unless extended protection is required for specific areas, when the work has been
completed, all temporary warning and regulatory devices used by the Contractor shall
be removed so that traffic can move unimpeded through the area.

END OF SECTION
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SECTION 01554

ROAD FLAGGERS FOR TEMPORARY TRAFFIC CONTROL

PART 1 - GENERAL

1.01 WORK INCLUDED:

A. Under this item, the Contractor shall provide the services of a road flagger where
required by the Engineer for the control and direction of vehicular traffic and
pedestrians.

1.02 DESCRIPTION:

The Contractor shall utilize roadway traffic flagger (flaggers) in the locations specified
in Section 01110 CONTROL OF WORK.

1.03 RELATED WORK:

A. SECTION 01552, CONSTRUCTION ZONE SAFETY PLAN

1.04 REFERENCES:

State of Connecticut Department of Transportation Standard Specifications for Roads,
Bridges, and Incidental Construction – latest edition.

1.05 FLAGGER TRAINING AND CERTIFICATION REQUIREMENTS:

A. Flaggers utilized during the performance of the work must possess a certificate of
satisfactory completion from a ConnDOT-approved flagger training program, such as,
but not limited to, those offered by the Associated General Contractors, American
Traffic Safety Services Association, American Flagging and Traffic Control, or the
National Safety Council, within the previous three (3) years.

B. Prior to the start of work, the Contractor shall provide to the Engineer a written list of
certified flaggers to be used, including the most recent date of certification or
recertification for each person listed.

C. All flaggers shall carry their approved flagging training program certification card with
them while performing flagging duties.

D. All flaggers shall have completed CPR and First Aid training according to the standards
and guidelines of the American Heart Association or the American Red Cross. All
flaggers shall carry their CPR/First Aid certification cards with them while performing
flagging duties.
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E. All certifications shall remain valid for the duration of the project or the flagger shall be
removed from the project.

PART 2 - PRODUCTS

A. Each flagger shall be equipped with the following high visibility clothing, signaling,
and safety devices:

(1) A white protective hard had with a minimum level of reflectivity per the
requirements of ANSI, Type I, Class E&G.

(2) A clean, unfaded, untorn lime/yellow reflective safety vest and safety pants
meeting the requirements of ANSY 107 Class 3 with the words “Traffic Control”
on the front and rear panels in minimum two (2) inch (50 millimeter) high letters.

(3) A “STOP/SLOW” traffic paddle conforming to the requirements of Part 6E.03 of
the Manual on Uniform Traffic Control Devices, a reflectorized red flag, flagger
station advance warning signage, and two-way radios capable of providing clear
communication within the work zone between flaggers, the Contractor, and the
Engineer. The traffic paddle shall be mounted on a pole of sufficient length to be
seven (7) feet above the ground as measured from the bottom of the paddle.

(4) A working flashlight with a minimum of 15,000 candlepower and a six (6) inch
red attachable wand, a whistle with an attached lanyard, and a First Aid kit that
complies with the requirements of ANSI Z308.1.

PART 3 - EXECUTION

3.01 OPERATION:

A. Flaggers shall be utilized in accordance with the appropriate traffic management plan or
that the Owner’s Authorized Representative deems necessary for the direction and
control of traffic.

B. Any flagger determined by the Authorized Representative or Engineer to be ineffective
in controlling traffic may be removed at the discretion of the Engineer. If a flagger is
directed to be removed, the contractor shall immediately comply with the directive
from the Engineer and shall suspend operations as necessary until a qualified
replacement can be provided. Such a suspension of operations shall not be considered
as a basis for a claim or an extension of time.

END OF SECTION
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SECTION 01562

DUST CONTROL

PART 1 - GENERAL

1.01 DESCRIPTION:

This section of the specification covers the control of dust via calcium chloride and water,
complete.

PART 2 - PRODUCTS

2.01 CALCIUM CHLORIDE:

A. Calcium chloride shall conform to the requirements of AASHTO-M 144, Type I or
Type II and Specification for Calcium Chloride, ASTM D98. The calcium chloride
shall be packaged in moisture proof bags or in airtight drums with the manufacturer,
name of product, net weight, and percentage of calcium chloride guaranteed by the
manufacturer legibly marked on each container.

B. Calcium chloride failing to meet the requirements of the aforementioned
specifications or that which has become caked or sticky in shipment, may be rejected
by the Engineer.

2.02 WATER:

A. Water shall not be brackish and shall be free from oil, acid, and injurious alkali or
vegetable matter.

PART 3 - EXECUTION

3.01 APPLICATION:

A. Calcium chloride shall be applied when ordered by the Engineer and only in areas
which will not be adversely affected by the application. See Section 01570,
ENVIRONMENTAL PROTECTION.

B. Calcium chloride shall be uniformly applied at the rate of 1-1/2 pounds per square
yard or at any other rate as required by the Engineer. Application shall be by means
of a mechanical spreader, or other approved methods. The number and frequency of
applications shall be determined by the Engineer.

C. Water may be sprinkler applied with equipment including a tank with gauge-equipped
pressure pump and a nozzle-equipped spray bar.
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D. Water shall be dispersed through the nozzle under a minimum pressure of 20 pounds
per square inch, gauge pressure.

END OF SECTION
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SECTION 01570

ENVIRONMENTAL PROTECTION

PART 1 – GENERAL

1.01 DESCRIPTION:

A. The work covered by this section of the specifications consists of furnishing all labor,
materials, tools and equipment and performing all work required for the prevention of
environmental pollution during and as a result of construction operations under this
contract.

B. The requirements set forth in this section of the specifications apply to cross-country
areas, river and stream crossings, and construction in and adjacent to wetlands, unless
otherwise specifically stated.

C. All work under this Contract shall be in accordance with any conditional requirements
applied, all of which are attached to Section 00890, PERMITS.

D. Prior to commencement of work, the Contractor shall meet with representatives of the
Engineer to develop mutual understandings relative to compliance of the environmental
protection program.

1.02 RELATED WORK:

A. Section 00890, PERMITS

B. Section 01330, SUBMITTALS

C. Section 01562, DUST CONTROL

D. Section 02230, CLEARING AND GRUBBING

E. Section 02240, DEWATERING

F. Section 02252, SUPPORT OF EXCAVATION

G. Section 02300, EARTHWORK

1.03 SUBMITTALS:

A. The Contractor shall submit for approval six sets of details and literature fully describing
environmental protection methods to be employed in carrying out construction activities
within 100 feet of wetlands or across areas designated as wetlands.
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PART 2 - PRODUCTS

2.01 SILT FENCE:

A. The silt fence shall consist of a 3-foot wide continuous length sediment control fabric,
stitched to a 22-foot wide, continuous length support netting, and stapled to preweathered
oak posts installed as shown on the drawings. The oak posts shall be 1½-inches by 1½-
inches (Minimum Dimension) by 48 inches and shall be tapered. The support netting
shall be industrial strength polypropylene. The bottom edge of the sediment control
fabric shall be buried as shown on the drawings. The sediment control fabric shall
conform to the following properties:

Property Value Test Method
1. Grab Strength (lbs.) 124 ASTM D-4632
2. Elongation (%) 15% ASTM D-4632
3. Puncture Strength (lbs.) 65 ASTM D-4833
4. Burst Strength (psi) 300 ASTM D-3786
5. Trapezoid Tear (lbs.) 60 ASTM D-4533
6. Equivalent Opening Size (U.S. Sieve) No. 30 ASTM D-4571
7. Permittivity (sec-1) 0.10 ASTM D-4491
8. Water Flow Rate (gal/min/sf.) 10 ASTM D-4491
9. UV Resistance (%) 70 ASTM D-4355

B. The silt fence shall be Mirafi Envirofence manufactured by Mirafi, Inc. or approved
equal.

2.02 STRAW BALES:

A. Straw bales shall consist of certified seed free stems of agricultural grain and cereal crops
and shall be free of grasses and legumes. Standard bales shall be 14-inches high, 18-
inches wide and 36- to 40-inches long tied with polypropylene twine and weigh within 5
percent of 7 lbs. per cubic ft.

2.03 STRAW WATTLES:

A. Straw Wattles shall consist of a 100% biodegradable exterior jute or coir netting with
100% wheat straw interior filling as manufactured by Granite Environmental, Inc.,
Sebastian, Florida (Phone: 888-703-9889; website: www.GraniteEnvironmental.com), or
approved equal.
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B. The wattles will be placed in a shallow trench (2-3 inches deep) and staked in the ground
using wooden stakes. The wooden stakes will be placed at a minimum depth of 24-
inches into the ground.

2.04 SILT CURTAIN:

A. The silt curtain shall be a Type-1-Silt-Barrier consisting of 18-ounce vinyl fabric skirt
with a 6-inch marine quality floatation device. The skirt shall be ballasted to hang
vertical in the water column by a minimum 3/16-inch galvanized chain. The silt curtain
shall extend into the water as shown on the drawings. If necessary, join adjacent ends of
the silt curtain by connecting the reinforcing grommets and shackling ballast lines.

PART 3- EXECUTION

3.01 NOTIFICATION AND STOPPAGE OF WORK:

A. The Engineer will notify the Contractor in writing of any non-compliance with the
provisions of the Order of Conditions. The Contractor shall, after receipt of such notice,
immediately take corrective action. Such notice, when delivered to the Contractor or his
authorized representative at the site of the work, shall be deemed sufficient for the
purpose. If the Contractor fails to act promptly, the Owner may order stoppage of all or
part of the work through the Engineer until satisfactory corrective action has been taken.
No claim for an extension of time or for excess costs or damage incurred by the
Contractor as a result of time lost due to any stop work orders shall be made unless it was
later determined that the Contractor was in compliance.

3.02 AREA OF CONSTRUCTION ACTIVITY:

A. Insofar as possible, the Contractor shall confine his construction activities to those areas
defined by the plans and specifications. All land resources within the project boundaries
and outside the limits of permanent work performed under this contract shall be
preserved in their present condition or be restored to a condition after completion of
construction at least equal to that which existed prior to work under this contract.

3.03 PROTECTION OF WATER RESOURCES:

A. The Contractor shall not pollute streams, lakes or reservoirs with fuels, oils, bitumens,
calcium chloride, acids or other harmful materials. It is the Contractor's responsibility to
comply with all applicable Federal, State, County and Municipal laws regarding pollution
of rivers and streams.

B. Special measures should be taken to insure against spillage of any pollutants into public
waters.
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3.04 CONSTRUCTION IN AREAS DESIGNATED AS WETLANDS ON THE DRAWINGS:

A. Insofar as possible, the Contractor shall make every effort to minimize disturbance within
areas designated as wetlands.

B. The Contractor shall perform his work in such a way that these areas are left in the
condition existing prior to construction.

C. Excavated materials shall not be permanently placed or temporarily stored in areas
designated as wetlands. Temporary storage areas for excavated material shall be as
required by the Engineer.

3.05 PROTECTING AND MINIMIZING EXPOSED AREAS:

A. The Contractor shall limit the area of land which is exposed and free from vegetation
during construction. In areas where the period of exposure will be greater than two (2)
months, temporary vegetation, mulching or other protective measures shall be provided
as specified.

B. The Contractor shall take account of the conditions of the soil where temporary cover
crop will be used to insure that materials used for temporary vegetation are adaptive to
the sediment control. Materials to be used for temporary vegetation shall be approved by
the Engineer.

3.06 LOCATION OF STORAGE AREAS:

A. The location of the Contractor's storage areas for equipment and/or materials shall be
upon cleared portions of the job site or areas to be cleared as a part of this project, and
shall require written approval of the Engineer. Plans showing storage facilities for
equipment and materials shall be submitted for approval of the Engineer.

B. No excavated materials or materials used in backfill operations shall be deposited within
a minimum distance of one hundred (100) feet of any watercourse or any drainage
facility. Adequate measures for erosion and sediment control such as the placement of
baled straw around the downstream perimeter of stockpiles shall be employed to protect
any downstream areas from siltation.

C. There shall be no storage of equipment or materials in areas designated as wetlands.

D. The Engineer may designate a particular area or areas where the Contractor may store
materials used in his operations.
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3.07 PROTECTION OF LANDSCAPE:

A. The Contractor shall not deface, injure, or destroy trees or shrubs nor remove or cut them
without written authority from the Owner. No ropes, cables, or guys shall be fastened to
or attached to any existing nearby trees for anchorages unless specifically authorized by
the Engineer. Excavating machinery and cranes shall be of suitable type and be operated
with care to prevent injury to trees which are not to be removed, particularly overhanging
branches and limbs. The Contractor shall, in any event, be responsible for any damage
resulting from such use.

B. Branches, limbs, and roots shall not be cut except by permission of the Engineer. All
cutting shall be smoothly and neatly done without splitting or crushing. When there is
unavoidable injury to branches, limbs and trunks of trees, the injured portions shall be
neatly trimmed and covered with an application of grafting wax or tree healing paint as
directed.

C. Where, in the opinion of the Engineer, trees may possibly be defaced, bruised, injured, or
otherwise damaged by the Contractor's equipment or by his blasting or other operations,
the Engineer may require the Contractor to adequately protect such trees by placing
boards, planks, poles or fencing around them. Any trees or landscape feature scarred or
damaged by the Contractor's equipment or operations shall be restored as nearly as
possible to its original condition at the expense of the Contractor. The Engineer will
decide what method of restoration shall be used, and whether damaged trees shall be
treated and healed or removed and disposed of under the provisions of Section 02230,
CLEARING AND GRUBBING.

D. Cultivated hedges, shrubs, and plants which could be injured by the Contractor's
operations shall be protected by suitable means or shall be dug up, balled and temporarily
replanted and maintained. After construction operations have been substantially
completed, they shall be replanted in their original positions and cared for until growth is
re-established. If cultivated hedges, shrubs, and plants are injured to such a degree as to
affect their growth or diminish their beauty or usefulness, they shall be replaced by items
of a kind and quality at least equal to that existing at the start of the work.

3.08 CLEARING AND GRUBBING:

A. The Contractor shall clear and grub only on the Owner's land or the Owner's easements,
and only the area required for construction operations, as approved by the Engineer.

B. The Contractor shall not remove trees in the Owner's temporary easements without
permission of the Engineer.
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3.09 DISCHARGE OF DEWATERING OPERATIONS:

A. Any water that is pumped and discharged from the trench and/or excavation as part of the
Contractor's water handling shall be filtered by an approved method prior to its discharge
into a receiving water or drainage system.

B. Under no circumstances shall the Contractor discharge water to the areas designated as
wetlands. When constructing in a wetlands area, the Contractor shall discharge water
from dewatering operations directly to the nearest drainage system, stream, or waterway
after filtering by an approved method.

C. The pumped water shall be filtered through filter fabric and baled straw, a vegetative
filter strip or a vegetated channel to trap sediment occurring as a result of the
construction operations. The vegetated channel shall be constructed such that the
discharge flow rate shall not exceed a velocity of more than 1 foot per second.
Accumulated sediment shall be cleared from the channel periodically.

3.10 DUST CONTROL:

A. During the progress of the work, the Contractor shall conduct his operations and maintain
the area of his activities, including sweeping and sprinkling of streets as necessary, to
minimize creation and dispersion of dust. If the Engineer decides it is necessary to use
calcium chloride for more effective dust control, the Contractor shall furnish and spread
the material, as directed. Calcium chloride shall be as specified under Section 01562,
DUST CONTROL.

B. Calcium Chloride shall not be used for dust control within a drainage basin or in the
vicinity of any source of potable water.

3.11 SEPARATION AND REPLACEMENT OF TOPSOIL:

A. Topsoil shall be carefully removed from cross-country areas where excavations are to be
made, and separately stored to be used again as directed. The topsoil shall be stored in an
area acceptable to the Engineer and adequate measures shall be employed to prevent
erosion of said material.

3.12 BALED STRAW:

A. To trap sediment and to prevent sediment from clogging drainage systems, baled straw
shall be used where shown on the drawings. Care shall be taken to keep the bales from
breaking apart. The bales should be securely staked to prevent overturning, flotation, or
displacement. All deposited sediment shall be removed periodically. Hay bales shall not
be placed within a waterway during construction of the pipeline crossing.
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3.13 ERECTION AND MAINTENANCE OF SILT FENCE:

A. Where indicated on the drawings or where required by the Engineer, the Contractor shall
erect and maintain a temporary silt fence. In areas designated as wetlands, the Contractor
shall line the limits of the construction easement with a silt fence. The silt fence shall be
used specifically to contain sediment from runoff water and to minimize environmental
damage caused by construction.

3.14 CATCH BASIN PROTECTION:

A. Catch basin protection shall be used for every catch basin, shown on the plans or as
required by the Engineer, to trap sediment and prevent it from clogging drainage systems
and entering wetlands. Siltation fabric shall be securely installed under the catch basin
grate. Care shall be taken to keep the siltation fabric from breaking apart or clogging.
All deposited sediment shall be removed periodically and at times prior to predicted
precipitation to allow free drainage flow. Prior to working in areas where catch basins
are to be protected, each catch basin sump shall be cleaned of all debris and protected.
The contractor shall properly dispose of all debris at no additional cost to the Owner.

3.16 STRAW WATTLES:

A. The wattles will be placed in a shallow trench (2-3 inches deep) and staked in the
ground using wooden stakes. The wooden stakes will be placed at a minimum depth
of 24-inches into the ground.

END OF SECTION
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SECTION 01740

CLEANING UP

PART 1 - GENERAL

1.01 DESCRIPTION:

The Contractor must employ at all times during the progress of his work adequate
cleanup measures and safety precautions to prevent injuries to persons or damage to
property. The Contractor shall immediately, upon request by the Engineer provide
adequate material, equipment and labor to cleanup and make safe any and all areas
deemed necessary by the Engineer.

1.02 RELATED WORK:

A. Section 00700 GENERAL CONDITIONS

B. Section 01110 CONTROL OF WORK AND MATERIALS

C. Section 01570 ENVIRONMENTAL PROTECTION

PART 2 - PRODUCTS

Not applicable

PART 3 - EXECUTION

2.01 DAILY CLEANUP:

A. The Contractor shall clean up, at least daily, all refuse, rubbish, scrap and surplus
material, debris and unneeded construction equipment resulting from the construction
operations and sweep the area. The site of the work and the adjacent areas affected
thereby shall at all times present a neat, orderly and workmanlike appearance.

B. Upon written notification by the Engineer, the Contractor shall within 24 hours clean up
those areas, which in the Engineer's opinion are in violation of this section and the above
referenced sections of the specifications.

C. If in the opinion of the Engineer, the referenced areas are not satisfactorily cleaned up, all
other work on the project shall stop until the cleanup is satisfactory.

2.02 MATERIAL OR DEBRIS IN DRAINAGE FACILITIES:

A. Where material or debris has washed or flowed into or has been placed in existing
watercourses, ditches, gutters, drains, pipes, structures, such material or debris shall be
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entirely removed and satisfactorily disposed of during progress of the work, and the
ditches, channels, drains, pipes, structures, and work shall, upon completion of the work,
be left in a clean and neat condition.

2.03 REMOVAL OF TEMPORARY BUILDINGS, STRUCTURES AND EQUIPMENT:

A. On or before completion of the work, the Contractor shall, unless otherwise specifically
directed or permitted in writing, tear down and remove all temporary buildings and
structures built by him; shall remove all temporary works, tools and machinery or other
construction equipment furnished by him; shall remove all rubbish from any grounds
which he has occupied; shall remove silt fences and hay bales used for trapping sediment;
and shall leave the roads and all parts of the property and adjacent property affected by
his operations in a neat and satisfactory condition.

2.04 RESTORATION OF DAMAGED PROPERTY:

A. The Contractor shall restore or replace, when and as directed, any property damaged by
his work, equipment or employees, to a condition at least equal to that existing
immediately prior to the beginning of operations. To this end the Contractor shall do as
required all necessary highway or driveway, walk and landscaping work. Materials,
equipment, and methods for such restoration shall be as approved by the Engineer.

2.05 FINAL CLEANUP:

A. Before acceptance by the Owner, the Contractor shall perform a final cleanup to bring the
construction site to its original or specified condition. This cleanup shall include
removing all trash and debris off of the premises. Before acceptance, the Engineer shall
approve the condition of the site.

B. Before acceptance by the Owner, the Contractor shall perform a final cleanup to bring the
building to a "like new" condition. This cleanup shall include removing all trash and
debris from the premises; sweeping and mopping of all floors; washing of all walls,
windows and doors; cleaning and polishing of all finish metal surfaces; cleaning of all
equipment, utilizing proper solvents for removal of oil and grease; cleaning of dirt and
debris out of all mechanical and electrical cabinets; and all other related work required to
render the building suitable for use. Before acceptance, the Engineer shall approve the
condition of the building.

END OF SECTION
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SECTION 01750

EQUIPMENT CHECKOUT AND TESTING

PART 1 - GENERAL

1.01 DESCRIPTION:

A. The physical checkout and testing requirements in this Section are in addition to those
requirements defined in the technical specifications.

1.02 RELATED WORK:

A. Section 01751 STARTUP AND TESTING FOR SEWER PUMP STATIONS

B. Division 11 through Division 16.

1.03 DEFINITIONS:

A. Shop Testing is defined as testing that is performed by the manufacturer either at the
place of manufacture, or the place of assembly, for the purpose of proving that the
equipment meets the requirements of the technical specification(s).

B. Physical Checkout is defined as the process whereby the Contractor physically inspects
products after they have been installed in the work, and certifies that the products have
been properly and completely installed, and are ready for field testing.

C. Field Testing is defined as testing that is performed on products by the Contractor with
the assistance of the manufacturer's representative, after the performance of physical
checkout, for the purpose of proving that the tested products meet the specifications.
While field testing can be described as "shop testing in the field", it may be required
whether or not shop testing was performed on the product.

D. System Testing is defined as testing performed on a "system" normally comprised of
two or more pieces of equipment, after physical checkout and field testing have been
completed, for the purpose of proving that the system meets specifications. System
testing is described in Section 01752, STARTUP AND TESTING.

E. Manufacturer's representative, sometimes referred to as the Factory-Trained Service
Technician, is defined as a person provided by the manufacturer, who is qualified by
training and experience to provide technical and process related advice, and/or
assistance, relating to the installation or utilization of the products provided by the
manufacturer. Minimum training and experience shall include not less than three years
participation in similar work, including no less than three similar projects during this
three year period.



12/21/2011 01750-2

1.04 SHOP TESTING:

A. When required by the specifications, shop testing shall be performed prior to delivery of
the equipment or material. If shop testing is not required by the technical specifications,
provide shop testing as detailed in Paragraph 1.06. Provide a minimum of fifteen days
written notice, indicating the time and place of testing. Submit the following to the
Engineer for approval not less than fifteen days prior to this notice.

1. Description of the test - Outline how the tests will conform to the requirements of
the specifications.

2. Testing devices that will be used in the tests - description must state how the
devices will perform or what they will measure, and the device accuracy. Submit
sample measurement results and catalog cuts.

3. Schedule for testing - schedule shall include frequency of measurements,
personnel present, and contingency plans for equipment and/or test failure.

4. Test forms - submit samples of all forms used to record and report on shop test
data. Forms shall include description of test, test date, equipment used, equipment
tested, personnel present, equipment tag ID numbers, and measurements made.
Forms shall have a place for signature by the chief testing person, and an officer
of the manufacturer certifying that the tests results shown are true, accurate, have
met the required criteria, and that the equipment will operate as indicated.

B. Submit the following to the Engineer within one week after completion of the tests.

1. Completed test forms for each device tested.

2. Completed certification.

3. A written summary of testing, reporting results.

4. A schedule for retesting, if necessary. Perform any retesting required to fulfill the
specification test requirements at no additional cost to the Owner. Additional
travel required by the Engineer and the Owner personnel to witness retesting shall
be paid by the Contractor, at no additional cost to the Owner.

1.05 PHYSICAL CHECKOUT:

A. Physical checkout shall include the following, where applicable:

1. Verify exterior areas for backfill, grading, surfacing, drainage, landscaping,
roadways, fencing, and gates.

2. Verify buildings for structure, masonry, architectural, mechanical systems,
electrical/lighting, communications, and HVAC.
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3. Verify concrete structures for structural integrity, finish tolerance, durability,
appearance, embedded and inserted items, painting and surface applications.

4. Verify steel structures for member alignment, connection bolts torque, connection
welds integrity, painting, fire proofing and surface applications.

5. Verify mechanical systems and items for setting, alignment and securing, check
and adjust packing and seals, lubrication, drying out, drive connection and
alignment including rotation and belt/chain tension, painting or surface
applications, and tagging for project system.

6. Verify piping systems for material, size, components, direction, alignment of
joints and bolts/welding, packing and seals, screens and filters and strainers, leak
and pressure hydro tests, painting and color coding, hangers and anchors and
expansion provision and supports, clean out of foreign matter and tagging for
project system.

7. Verify electrical and control/instrumentation systems for conduit and tray
installation, wire/cable material and size, circuit continuity and identification,
voltage testing, ground continuity and testing, terminal installation and
identification, jar switches and circuit breakers and transformers tested, substation
operation tested, and tagging for project system.

8. Verify communication system including telephone, fire/smoke alarm, security,
paging, closed circuit TV similar to electrical above.

9. Verify computer systems by station, function, network interface.

10. Each piece of equipment and system must be certified by the manufacturer's
representative as described in subsection 1.07.

1.06 MINIMUM SHOP AND FIELD TESTING REQUIREMENTS:

If the technical specifications do not define shop and field testing requirements, the
following requirements shall be acceptable.

A. Measurement of wearing ring clearances for all pumps requiring assembly, so equipped:

1. Take a minimum of two readings, 90 degrees apart.

2. All measured clearances shall be within supplier's specifications for new
Installations. Replace and recheck rings found to be out-of-round or out-of-
specified tolerance.

B. Measurement of impeller bore for all pumps requiring assembly:
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1. Take a minimum of two readings, 90 degrees apart.

2. All measured clearances shall be within supplier's specifications for new
installations. Replace and recheck impellers found to be out of round or out of
specified tolerance.

C. Measurement of shaft run out for all rotating equipment requiring assembly:

1. Remove bearings from the shaft. Support shaft on pedestal rollers or in a lathe.

2. Check each shoulder on the shaft.

3. Take a minimum of two readings for each shoulder, 90 degrees apart.

4. All measured clearances shall be within supplier's specifications for new
installations. Replace and recheck shafts found to be out of round or out of
specified tolerance.

D. Vibration Measurements

1. Provide vibrational signature testing and documentation for each piece of direct
drive or close coupled rotating equipment with a motor HP of 50 or above and a
rated operating speed in excess of 999 RPM.

2. Unless specified otherwise, the current edition of the Hydraulic Institute Standard,
Acceptable Field Vibration Limits" shall be the standard for vibrational testing.

3. Take all specified vibrational readings in three directions; vertical, horizontal, and
axial.

4. Provide vibrational measurements in the following engineering units:

a. Displacement in thousandths of an inch (mils), peak to peak.

b. Velocity in inches per second (ips), peak to peak.

c. Acceleration in feet per second, zero to peak.

d. Spike energy in g-SE.

5. The vibrational reading shall be less than the allowable maximum for the device
rotating frequency and within the operating band specified by the supplier.

6. Amplitude Allowable Maximums:

RPM Amplitude Inches Peak to Peak
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3,000 and above 0.001
1,500 - 2,999 0.002
1,000 - 1,499 0.0025
999 and below 0.003

7. Utilize a Bently Nevada Dual Path Monitor, or equal for all vibrational
measurements.

E. Belt Drives

All belts shall be in accordance with supplier's recommendations.

F. Gear Drives and Reducers

1. Check gears for lash at no less than three points around the gear.

2. Rotate a full 360 degrees while checking alignment.

G. Coupling/Shaft Alignment

1. Perform all final alignments and checks with a dial indicator or a laser device.
Feeler gauges and straight edges are not acceptable.

2. Eliminate soft foot conditions prior to aligning.

3. When checking for final soft foot any displacement readings in excess of 0.002-
in. must be corrected.

4. When checking for pipe strain, any displacement in excess of 0.002-in. requires
piping realignment.

5. Alignments will not be regarded as final until the grout is set and all piping has
been attached. Demonstrate that alignment is not changed by attachment of
piping.

6. Shim the driving element; never the driven element.

7. Take bracket sag corrections into account when using a dial indicator. Bracket
sag shall be determined on rigid pipe.

8. Mount a dial indicator to the driven element so that it can be rotated. Rotate both
elements while aligning.

9. When aligning three coupled elements, align gear reduction elements with the
driven element first, then align the driver to the gear reduction elements.
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10. Check all four alignments: i.e. angular alignment in the vertical and horizontal
planes, and parallel alignment in vertical and horizontal planes.

11. The minimum acceptable alignment accuracy for flexible couplings is +/- 0.005-
in., or the supplier's specifications, whichever is more stringent.

12. The dial indicator must be perpendicular to the alignment surface.

13. Number hold down nuts prior to tightening. Loosen in reverse order. Tighten in
ascending order.

14. Use only clean, deburred shims. Clean the machine base and remove rust or burrs
prior to alignment.

H. Measurement of Noise (dB)

1. Eliminate noise sources generated by adjacent construction activity prior to
testing.

2. Establish a background noise level prior to testing.

3. Perform noise level testing on each installation device as required by the technical
specifications.

4. The maximum acceptable noise level exposure is 85 dBA over eight hours
continuous for office, shop, and other areas where the Owner's personnel will be
performing their assigned duties.

I. Hydrostatic Testing

1. AWWA C600 standards are the minimum acceptable standards for all hydrostatic
testing.

2. Visually inspect all welds prior to testing, for cracks, undercut on surfaces greater
than 1/32-in deep, lack of fusion on surface, reinforcement greater than Table
127.2.2 located in ANSI B31.1, Power Piping, and incomplete penetration (when
accessible). Repair or rework as required by the Engineer.

3. At no time during hydrostatic testing shall any part of the piping system be
subjected to a stress greater than 90% of its yield strength at test temperature.

4. After at least 10 minutes of full hydrostatic test procedures, make an examination
for leakage of all joints, connections, and all regions of high stress, such as around
openings and thickness transition sections.

5. Unless otherwise specified, the minimum required hydrostatic test pressure shall
be 1.5 times the design pressure as specified and as indicated.



12/21/2011 01750-7

6. Unless otherwise specified, the minimum pressure holding time shall be 10
minutes plus the time required to inspect for leakage.

7. Maximum pressure shall not exceed the maximum rated pressure for any
component in the system being tested.

J. Electrical Equipment

1. The testing standards for electrical components are those contained in Division 16
and in the pertinent technical specification(s).

1.07 SERVICES OF THE MANUFACTURER'S REPRESENTATIVE:

A. Services of manufacturer's representatives shall be provided for equipment and systems
specified in Divisions 11 through 16.

B. Contractor shall coordinate services of the various representatives to avoid overlap,
thereby ensuring all work may be observed by the Engineer, and the Owner's operating
personnel may receive all required training.

C. Contractor shall notify the Engineer in writing not less than ten working days prior to
the visit of each manufacturer's representative.

D. Manufacturer's representative shall provide services specified in Divisions 11 through
16. As a minimum, the services shall include the following:

1. When each piece of equipment or system has been installed, including connection
of permanent power and control, the equipment or system shall be started up and
fully inspected, aligned and adjusted, including provision of lubrication and all
pre-operative maintenance.

2. Each piece of equipment or system shall be complete in all respects. Omission of
any required items shall be corrected. Lack of discussion in the specifications of
components which are necessary to equipment operation will not be accepted as
the basis for an extra charge.

3. At the time of the inspection the representative shall provide a minimum of two
additional hours to train the Owner's operations personnel in the operation and
maintenance of the equipment or system.

4. Upon completion of this work the manufacturer's representative shall forward a
copy of the report of his inspection to the Engineer via the Contractor. The report
shall be on a form suitable to the Engineer and shall detail the work completed,
deficiencies noted and/or corrected, any special instructions, and the names of
Owner's personnel who received training. It shall also certify that the installation
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of the equipment or system is complete, ready for permanent operation, and free
from any defects that would void the warranty.

5. Satisfactory certification of all individual equipment and systems must be
received by the Engineer prior to the authorization to proceed with the overall
start-up operation.

6. The manufacturer's representative shall return at a later date to supervise field
tests, assist in start-up and perform any additional training required. Reports of
these visits, specifically detailing the results of all field tests, shall be forwarded
to the Engineer within 7 days of completion of the services.

1.08 CORRECTIONS TO THE WORK:

Correct any items of work failing to meet the specifications at no additional cost to the
Owner. Correct the nonconforming items by re-work, modification, or replacement, at
the option of the Engineer. Provide all required labor, materials, and retesting as
specified herein, to verify that the equipment or system conforms to the specifications.

1.09 SAFETY:

Conduct all test procedures in compliance with all applicable safety standards and
regulations.

END OF SECTION
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SECTION 01751

STARTUP AND TESTING FOR SEWER PUMPING STATIONS

PART 1 – GENERAL

1.01WORK INCLUDED:

A. This Section covers the startup and testing services required for the pump station(s)
during system startup as specified herein.

1.01 RELATED WORK:

A. Section 01329 – SUBMITTAL OF OPERATION & MAINTENANCE MANUALS

B. Section 11304 - SUBMERSIBLE PUMP STATIONS

C. Division 15 and 16

1.02 SYSTEM DESCRIPTION:

A. The Contractor shall perform pump station startup to the satisfaction of the Engineer.
Startup and testing shall not be initiated until all required certifications and other
required documentation has been submitted, as described herein.

B. The purpose of the startup test is to provide a final operational checkout of all
equipment prior to beneficial use by the Owner. This shall include both manual and
automatic operation as well as instrumentation and alarm operations and simulations..

C. This startup and testing is not to be utilized as a general debugging of the system. All
equipment shall be started, tested, balanced, and calibrated prior to conducting the
startup and testing described in this specification section. All the following equipment
shall be tested prior to performing the actual acceptance test:

a. Pumps and Motors
b. Telemetry Equipment
c. Instrumentation and Alarms
d. Liquid Level Controls
e. Standby Generating System and Automatic Transfer Switch
f. Miscellaneous Equipment - HVAC and Sump Pumps, etc.

D. As most components of each pump station are interrelated, Substantial Completion of
the project shall not be certified until successful completion of startup.
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1.03 SEQUENCING:

A. Startup, testing, operator training and other like services to be provided under the
technical sections of the specifications are not to be performed during startup without
written authorization from the Engineer.

B. Full load standby generator testing shall be conducted and satisfactorily completed
prior to the performance of startup testing.

1.04 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

A. Six copies of the following shall be forwarded to the Engineer for review a minimum
of two (2) weeks prior to commencement of startup:

1. Written certification by a representative of the manufacturer that each piece of
equipment has been installed properly and is ready for operation.

2. Written certification by a representative of the equipment manufacturer that
all equipment requiring calibration has been properly calibrated.

3. Written certification by a representative of the instrumentation control and
telemetering system manufacturer that all systems are fully functional and
operational.

4. A schedule of the testing, including staffing, and specific testing and operation
of individual equipment items.

5. Submit a copy of the attached forms indicating that all required equipment is
installed and has been operated and tested by the Contractor and the
manufacturers representative(s).

6. Generator Load Bank test results with sound monitoring data per Section 16 -
Electrical.

B. At the conclusion of the acceptance test, all information recorded during the test shall
be forwarded to the Engineer in duplicate.

PART 2 – PRODUCTS - NOT APPLICABLE

PART 3 – EXECUTION

3.01 PREPARATION:

A. Prior to commencement of testing, the Engineer shall be given fourteen (14) days'
written notice.

B. The Contractor shall complete final debugging prior to startup.
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C. All telemetry equipment shall be operational prior to testing.

D. The testing shall be performed.

E. Part of the testing shall be accomplished on standby power.

3.02 TEST PROCEDURES:

A. It is the responsibility of the Contractor to insure that all equipment is completely
operational throughout the test; provide the Engineer with proper technical assistance
as required to completely test all equipment and alarms; provide adequately trained
personnel who can operate the pump station on an on/off basis so that the equipment
is not damaged, whether the Engineer or Owner is present or not during that portion
of the test.

B. The Engineer shall during the test period direct the Contractor's supervision of the
testing of all equipment, associated alarms and devices; to vary the operation of the
equipment as necessary, and to pump as required.

C. The Contractor shall provide a sufficient supply of water, at no additional cost to the
Owner, to allow the pumps to operate during the entire test, so that the full range of
pump operation is tested under varying incoming flows.

D. All generator field tests shall be conducted in accordance with the appropriate technicial
specifcations for Generators in Division 16.

E. The minimum duration of the testing shall be as shown below:

Grinder pumps (residential) – 1 hour

Pump Stations -

Duplex grinders – 2 hours
Submersible – 4 hours
Packaged suction lift – 4 hours
Non-package stations – 8 hours

Testing will be performed as long as is required for the Engineer to be satisfied that all
equipment functions properly under expected conditions of service.

F. The Contractor shall be backcharged for all Contractor-requested visits made to the site
by the Engineer for the purpose of startup and testing when the Engineer determines that
testing may not proceed due to unavailbility of needed Contractor/subcontractor/vendor
personnel at the site or the Contractor’s failure to have any equipment properly
functional at the time of the Engineer’s visit.

3.03 STOPPING OF TEST:
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A. The Engineer shall stop the testing for any of the following reasons:

1. Failure of critical system, including:

a. Pumps and Motors
b. Telemetry Equipment
c. Instrumentation
d. Standby Generating System and Automatic Transfer Switch

2. Failure of any of the above systems to operate on standby power.

B. If the test is stopped for any reason, the test shall be restarted from the beginning. The
Contractor shall pay all costs associated with the Owner and Engineer supervising
additional testing as required.

3.04 EXPENDABLES:

A. Unless otherwise indicated, the General Contractor shall be responsible for providing
all fuel during construction and providing a full tank of fuel oil if applicable at no
additional cost to the Owner, at beneficial occupancy.

END OF SECTION
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START-UP REPORT

DATE/TIME:

INSPECTOR(S):

JOB NAME:

STATION NAME:

LOCATION: ENGINEER:

CONTRACTOR :

SUB-CONTRACTOR(s):

PEOPLE PRESENT AT THE START-UP:

DESCRIBE STATION LAYOUT:

LIQUID BEING PUMPED:

COMMENTS:

Prepared By: __________________________________ Date:
Contractor:

Startup Witnessed by: ___________________________________ Date:
Weston & Sampson Engineers, Inc.
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MOTOR No.

MANUFACTURER:

MODEL NUMBER: SERIAL NUMBER:

VOLTAGE: PHASE: AMPS:

HORSEPOWER: HERTZ:

CONDITION OF CABLE JACKET: GOOD: FAIR: POOR:

GROUND RESISTANCE?

SUPPLY VOLTAGE: L1:L2 L2:L3 L3:L1

AMPERAGE PUMP MOTOR: (BLACK) Ll:______(RED)L2:_______ (WHITE)L3: ______

PUMP #

MANUFACTURER:

MODEL NUMBER: SERIAL NUMBER:

GPM: TDH: SIZE:

GAUGE READINGS: SUCTION PRESSURE (ft/psi):
DISCHARGE PRESSURE (ft/psi):

RUNNING TIME METER (hours):

CONDITION OF EQUIPMENT: GOOD FAIR: POOR:

FLOW TEST: START LEVEL: FINISH LEVEL:

TIME SPAN: GALLONS/INCH:

GALLONS/MIN: PRESSURE:

SHUT-OFF PSI: DISCHARGE LINE FULL?

VIBRATION

MOTOR: UPPER BEARING: (inches/sec)
LOWER BEARING: (inches/sec)

PUMP: UPPER BEARING: (inches/sec)
LOWER BEARING: (inches/sec)

Prepared By Contractor's Representative: Date:
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PUMP CONTROL PANEL

MANUFACTURER:

MODEL NUMBER: SERIAL NUMBER:

TYPE: ______________ AMP RATING:

OVERLOAD TYPE:

SIZE: AMP RATING:

DO PROTECTIVE DEVICES COMPLY WITH PUMP MOTOR AMP RATING?

MOTOR STARTERS/VFD:

ARE WIRES LABELED (TAGGED)?

ALARMS:

HIGH WATER: PUMP FAIL:

LOWWATER: MOISTURE:

TEMPERATURE: OTHER:

TYPE:

Prepared By Contractor's Representative: Date:
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MOTOR CONTROL CENTER (MCC) (IF APPLICABLE)

MANUFACTURER: SERIAL NUMBER:

MAIN:

DESCRIBE LAYOUT:

DRAWING LAYOUT OF MCC:

Prepared By Contractor's Representative: Date:

LIQUID LEVEL CONTROLS
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MANUFACTURER:

MODEL NUMBER: SERIAL NUMBER:

FLOAT SWITCHES:

IF FLOATS, DESCRIBE OPERATION:

IF BUBBLER SYSTEM, DESCRIBE OPERATION:

LEVEL CONTROL COMPRESSOR:

MANUFACTURER:

MODEL: SERIAL NUMBER:

TANK:

DRAIN:

COMMENTS:

Prepared By Contractor's Representative: Date:
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STAND-BY GENERATOR (IF APPLICABLE)
ENGINE

MANUFACTURER:

MODEL: SERIAL NUMBER:

GENERATOR

MANUFACTURER:

MODEL: SERIAL NUMBER: RATING:

AUTOMATIC TRANSFER SWITCH

MANUFACTURER:

MODEL: SERIAL NUMBER:

CHECK THE FOLLOWING WHEN RUNNING (be sure to note units):

RPM:
VOLTS(AC): (VOLTS)
AMPS (AC): (AMPS)
FREQUENCY: (HERTZ)
OIL TEMP: (DEGREES
OIL PRESSURE:
WATER TEMP: (DEGREES
RUN TIME: (HOURS)

LEAKS OR UNUSUAL ACTIVITY? EXPLAIN:

COMMENTS:

Prepared By Contractor's Representative: Date:
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MISCELLANEOUS EQUIPMENT

FLOW METER

MANUFACTURER:

MODEL NUMBER:______________ SERIAL NUMBER:

RATING: AMP: _____________VOLT:

HEATER

MANUFACTURER:

MODEL NUMBER: SERIAL NUMBER:

RATING: AMP: VOLT:

VENTILATION SYSTEM

MANUFACTURER:

MODEL NUMBER: SERIAL NUMBER:

RATING: AMP: VOLT:

DEHUMIDIFIER

MANUFACTURER:

MODEL NUMBER: SERIAL NUMBER:

RATING: AMP: VOLT:

SUMP PUMP

MANUFACTURER:

MODEL NUMBER: SERIAL NUMBER:

RATING: GPM: TDH:

HP: AMP: VOLT:

OTHER

MANUFACTURER:

MODEL NUMBER: SERIAL NUMBER:

RATING: AMP: VOLT:

COMMENTS:

Prepared By Contractor's Representative: Date:
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SECTION 01760

OPERATION AND MAINTENANCE MANUALS

PART 1 - GENERAL

1.01 SCOPE OF WORK:

A. This section includes procedural requirements for compiling and submitting
operation and maintenance data required to complete the project.

1.02 RELATED WORK:

A. General Requirements in their entirety (Section 00700 through Section 01770)

B. Individual Technical Specification Sections Specific for Operation and
Maintenance Data.

C. Section 01329, SUBMITTALS FOR OPERATION AND MAINTENANCE
MANUALS

D. Section 01330, SUBMITTALS

1.03 FORMAT:

A. Prepare data in form of an instructional manual.

B. Binders: Commercial quality, 8 1/2 x 11 inch three-ring binders with hardback,
washable, plastic covers; two inch maximum ring size. When multiple binders are
used, correlate data into related, consistent groupings. Provide a table of contents
in each binder.

C. Cover: Identify each binder cover and spine with typed or printed title
OPERATION AND MAINTENANCE INSTRUCTION; list title of Project
facility; identify subject matter of contents.

D. Arrange contents by systems under section numbers and sequence of Table of
Contents.

E. Provide tabbed flyleaf for each separate product and system, with typed
description of product and major component parts of equipment.

F. Text: Manufacturer’s printed data, or typewritten date - on 20-pound paper.

G. Drawings: Provide with reinforced punched, binder tab. Bind in with text; fold
larger drawings to size of text pages.

H. Submit certification that the data and drawings provided pertain exactly to the
model, size, and series product and equipment installed in the work.
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I. All documents will be electronically scannable.

J. All products, systems, and drawings must be cross-referenced with tag ID

numbers.

K. The manual for each piece of equipment shall be a separate document with the

following specific requirement:

1. Contents:

Table of Contents and Index

Brief description of each system and components

Starting and stopping procedures

Special operating instructions

Routine maintenance procedures

Manufacturer’s printed operating and maintenance instructions,
parts list, illustrations, and diagrams

One copy of each wiring diagram

One copy of each approved shop drawing and each Contractor’s
coordination and layout drawing

List of spare parts, manufacturer’s price, and recommended quantity

Name, address and telephone number of local service representatives.

2. Material

Loose leaf on 60 pound, punched paper

Holes reinforced with plastic cloth or metal

Page size, 8 ½ x 11 inches

Diagrams, illustrations and attached foldouts as required, of original
quality, reproduced by dry copy method

Covers: oil, moisture and wear resistant 9 x 12 size



07/06/2009 01760-3

1.04 QUALITY ASSURANCE:

A. Prepare instructions and data by personnel experienced in maintenance and
operations of described products.

1.05 CONTENTS, EACH VOLUME (BINDER):

A. Table of Contents: Provide title of Contract, schedule of products and systems,
indexed to content of the volume. A listing of all relevant tag ID numbers for each
volume shall be placed immediately after the Table of Contents.

B. For each product or systems: List names, addresses, and telephone numbers of
subcontractors and suppliers, including local source of suppliers and replacement
parts.

C. Product Data: Mark each sheet to clearly identify specific products and
component parts, and data applicable to installation. Delete inapplicable
information.

D. Drawings: Supplement product data to illustrate relations of component parts of
equipment and systems, to show control and flow diagrams.

E. Text: As required to supplement product data, provide logical sequence of
instructions for each procedure incorporating manufacturer’ s instructions.

F. Warranties, Guarantees, and Bonds: Bind copy of each

G. See O&M Manual Review Checklist at end of this specification section.

1.06 MANUAL FOR MATERIALS AND FINISHES:

A. Building Products, Applied Materials, and Finishes: Include product data with
catalog number, size composition, and color and texture designations. Provide
information for re-ordering custom manufactured products.

B. Instructions for Care and Maintenance: Include manufacturer’s recommendations
for cleaning agents and methods, precautions against detrimental agents and
methods, and recommended schedule for cleaning and maintenance.

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

D. Additional Requirements: As specified in individual product specification
sections.

1.07 MANUAL FOR EQUIPMENT AND SYSTEMS:
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A. Each Item of Equipment and Each System: Include description of unit or system
and component parts. Identify function, normal operating characteristics and
limiting conditions. Include performance curves, with engineering data and tests,
and complete nomenclature and commercial number of replaceable parts.

B. Data submitted on all equipment shall include complete maintenance instructions
(including preventive and corrective maintenance) and parts lists in sufficient
detail to facilitate ordering replacements.

C. All products, systems, equipment, electrical wiring, instrumentation wiring,
personnel protection systems wiring, presented in this manual will have tag
numbers corresponding to contract drawings and specifications. In the event,
numbers do not exist; the Engineer will specify a series of numbers.

D. Panelboard Circuit Directories: Provide electrical service characteristics, controls
and communications.

E. Include color-coded wiring diagrams as installed.

F. Operating Procedures: Include start-up, break-in, and routine normal operating
instructions and sequence. Include regulation, control, stopping, shutdown, and
emergency instructions. Include summer, winter and any special operating
instructions.

G. Provide servicing and lubrication schedule, and list of lubricants required. Cross-
reference lubricants to products offered by at least three major lubricant suppliers.

H. Include manufacturer’s printed operation and maintenance instructions.

I. Include sequence of operation by controls manufacturer.

J. Provide original manufacturer’s parts list, illustrations, assembly drawings, and
diagrams required for maintenance.

K. Provide control diagrams by controls manufacturer as installed.

L. Provide Contractor’s coordination drawings, with color-coded piping diagrams as
installed.

M. Provide charts of valve tag numbers, with location and function of each valve,
keyed to flow and control diagrams.

N. Provide list of original manufacturer’s spare parts, current prices, and
recommended quantities to be maintained in storage.

O. Include test and balancing reports, calibration data, alignment records, and other
information.
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P. Additional Requirements: as specified in individual product specification
sections.

Q. Provide a listing in table of Contents for design data with tabbed flysheet and
space for insertion of data.

R. Incorporation of all Physical Checkout information obtained through the field-
testing and correction phases of the Work. Input must be specific to the actions
and information obtained during those phases.

1.08 SUBMITTALS:

A. Submit draft and final copies of operation and maintenance manuals as described
in Section 01329 SUBMITTAL OF OPERATION AND MAINTENANCE
MANUALS.
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Note to Specifier: Review the attached Checklist and add items that are required or delete items not relative
to this project.

OPERATION AND MAINTENANCE MANUAL
REVIEW CHECKLIST

1. Name, address, telephone/fax number of the manufacturer

2. Name, address, contact name, telephone/fax of local representative

3. Name, address, telephone/fax number of the contractor

4. Exploded view/general arrangement of materials of construction

5. Description of operation/operating principal

6. Project specific Operating parameters

7. Wiring Diagrams (If Applicable)

8. Troubleshooting checklist

9. Recommended spare parts list with prices, and ordering instructions

10. Model number and the serial number of the model provided

11. Performance curves or tabulated data

12. Routine Maintenance instructions/service instructions with recommended
Intervals

13. Assembly and disassembly instructions

14. Recommended lubricates and lubrication schedule.

15. Approved copies of Shop Drawings are to be included in the manual

16. Startup/break-in and adjustment instructions

17. Warranty information

Reviewed By: _________________________ Date: _____________________
Weston & Sampson Engineers

END OF SECTION
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SECTION 01770

PROJECT CLOSEOUT

PART 1 - GENERAL

1.01 WORK INCLUDED:

A. This Section covers administrative and procedural requirements for closing out the
project, including, but not limited to:

1. Project as-built documents

2. Checkout and Certification

3. Startup and Testing

4. Final Cleaning

5. Substantial Completion

6. Closeout Procedures

7. Final Completion

8. Correction/Warranty Period

B. Closeout checklist to be completed by the Engineer.

1.02 RELATED WORK:

A. General Requirements in their entirety.

B. Section 01740, CLEANING UP

C. Section 01750, EQUIPMENT CHECKOUT AND TESTING

D. Section 01752, STARTUP AND TESTING

E. Division 2 through Division 16.

1.03 AS-BUILT DOCUMENTS:

A. Contractor shall maintain on site, separate from the documents used for construction,
one set of the documents listed below, and as construction progresses, shall legibly
record on these documents all changes made during construction.
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1. Contract Drawings.

2. Specifications.

3. Addenda.

4. Change Orders and other Modifications to the Contract.

5. Reviewed shop drawings, product data, and samples.

6. Written interpretations and clarifications.

7. Field Orders.

8. Field test reports properly verified.

B. The completed set of as-built documents shall be submitted to the Engineer with the
final Application for Payment.

1.04 CHECKOUT AND CERTIFICATIONS:

A. Prior to checkout and certifications the following tasks shall be completed:

1. Construction shall be complete. For this purpose, completion of construction is
defined as follows:

a. The Contractor has completed construction and erection of the work in
conformance with the Contract Drawings and Specifications.

b. The Contractor has installed and adjusted operating equipment, systems, or
facilities, as applicable, as defined by the manufacturers' erection,
installation, operation and maintenance instructions.

2. All shop drawings shall have final approval.

3. All shop tests shall be complete and approved test results submitted to the
Engineer.

B. Refer to Section 01750 for requirements regarding equipment checkout and
certification.

1.05 START-UP AND TESTING:

A. Prior to start-up the following tasks shall be complete:

1. All checkout and certifications shall be satisfactorily completed,
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2. All operations and maintenance manuals shall be approved,

3. All preliminary training by the manufacturer's representative shall be completed,

4. An approved start-up procedure shall be in place.

B. Refer to Section 01751 for start-up and testing requirements.

1.06 FINAL CLEANING:

A. Complete the following cleaning operations before requesting inspection for
Certification of Substantial Completion.

1. Clean the site, including landscape development areas of rubbish, litter and other
foreign substances. Sweep paved areas broom clean; remove stains, spills and
other foreign deposits. Rake grounds that are neither paved nor planted, to
smooth, even textured surfaces.

2. Remove waste and surplus materials, rubbish, fencing equipment, temporary
utilities and construction facilities from the site, unless otherwise required by the
Engineer.

3. Comply with requirements of Section 01740 CLEANING UP.

1.07 SUBSTANTIAL COMPLETION:

A. Substantial Completion is officially defined in the General and Supplementary
Conditions. The date of substantial completion will be certified by the Engineer. This
date will not be certified until the following requirements have been satisfied by the
Contractor:

1. All Contract requirements are coordinated into a fully operational system. All
individual units of equipment and treatment are fully operative and performing at
specified efficiencies. Where efficiencies are not specified, performance shall
meet acceptable standards for the particular unit.

2. All field tests have been satisfactorily completed and reports forwarded to the
Engineer.

3. All final training has been completed by the manufacturers' representatives.

4. All spare parts and lubricants have been satisfactorily delivered to the Owner.
Spare parts are for the exclusive use of the Owner when the facility has been
turned over. Contractor is responsible for all maintenance and repair materials
required until the facility is accepted by the Owner.
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1.08 CLOSEOUT PROCEDURES:

A. Submit written certification that Contract Documents have been reviewed, Work has
been inspected, and is complete in accordance with Contract Documents and ready for
Engineer's and Owner's inspection.

B. Accompany Engineer and Owner on inspection to verify conformance with the Contract
Documents. Prepare a punch list of work items that have been determined by
inspection to not conform to Contract Documents. Punch list items shall include work
items that are missing, incomplete, damaged, incorrect items, or improperly installed or
constructed. The Contractor shall correct the punch list deficiencies by re-work,
modifications, or replacement, as appropriate, until the items conform to the Contract
Documents. The initial punch list shall be produced by the Contractor, with copies to
the Engineer and Owner. When the Contractor has reduced the number of deficient
items to a reasonable level, the Engineer will develop a definitive punch list for the use
of the Contractor.

C. Provide submittals to Engineer that are required by governing or other authorities.

D. Submit final Application for Payment identifying total adjusted Contract Sum, previous
payments, and sum remaining due. The Contractor shall submit the following
documents with or prior to Final Application for Payment: Set of as-built documents,
Contract Completion and Acceptance Certificate, Consent of Surety to Final Payment,
Release and Waiver of Liens and Claims, Affidavit of Payment of Debts and Claims,
and remaining releases, waivers, warranties/guarantees, and all other data required by
the Contract Documents.

1.09 FINAL COMPLETION:

A. Prior to final completion, the following tasks shall be completed:

1. All items in the punch list shall be completed.

2. All Contract closeout documentation shall be submitted to and accepted by the
Engineer.

1.10 CORRECTION/WARRANTY PERIOD:

A. During the correction period, the Contractor shall correct all deficiencies in equipment
and materials.

B. During the warranty period, the Contractor shall perform all corrective work on
warranty deficiencies.

C. Corrective work will be identified by the Engineer or Owner, as appropriate. The
Contractor will be notified of the item(s) requiring corrective work.
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D. The Contractor shall begin work on all corrective work within ten days of being notified
of the deficiency by the Engineer and shall then work continuously until the deficiency
is corrected. Upon completion of the corrective work, the Contractor shall submit a
letter report to the Engineer describing the deficiency and the corrective action that was
taken.

E. The Contractor shall coordinate all corrective work with the Engineer and/or the Owner.

1.11 COMPLETION CHECKLIST:

A. The Project Completion Checklist, which follows, and shall be completed as the project
nears completion. When the project has been fully completed, Final Payment can be
approved.
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PROJECT COMPLETION CHECKLIST

Owner Job No.

Project

As part of the project closeout, all items listed below must be checked off as being complete or
otherwise accounted for. The person verifying completion of the item shall list the completion
date and his/her initials.

Project Closeout Checklist

Date
Completion

Verified
Verified by

AS-BUILT DOCUMENTS HANDED OVER

1. Contract Drawings

2. Specifications

3. Addenda

4. Change Orders/Contract Modifications

5. Reviewed Shop Drawings, Product Data and Samples

6. Written Interpretations/Clarifications

7. Field Orders

8. Field Test Reports

EQUIPMENT CHECKOUT AND CERTIFICATIONS

1. Construction Complete per Drawings/Specifications

2. Equipment Installed and Adjusted

3. All Shop Drawings have Final Approval

4. All Shop Tests Complete and Results Submitted
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Project Closeout Checklist

Date
Completion

Verified
Verified By

START-UP AND TESTING

1. All Checkout and Certifications Complete

2. All O&M Manuals Approved

3. All Preliminary Training by Manufacturers Rep. Completed

FINAL CLEANING

1. All Construction Facilities Removed

2. All Construction Debris Removed

3. All Areas Swept/Cleared

SUBSTANTIAL COMPLETION

1. All Items Coordinated Into a Fully Operational System

2. All Equipment Units Operational at Specified Efficiencies

3. All Field Tests Completed and Reports Submitted

4. All Final Training by Manufacturer's Rep. Completed

5. All Spare Parts and Lubricants Provided

CLOSEOUT PROCEDURES

1. Written Certification Submitted that Work is Ready for Owner &
Engineer Inspector

2. Inspection by Owner, Engineer, Contractor completed

3. Punch List of Nonconforming Items Prepared

4. Documents Required by Governing or Other Authorities Submitted
(List Them)

5. Final Application for Payment Received

6. Contact Completion and Acceptance Certificate Submittal

7. Consent of Surety to Final Payment Submittal

8. Release and Waiver of Liens and Claims Submitted

9. Affidavit of Payment of Debts and Claims Submitted
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Project Closeout Checklist

Date
Completion

Verified
Verified By

10. Warranties/Guarantees Submitted

11. Other Required Releases and Waivers Submitted (List Them)

12. Permits Submitted (List Them)

13. Weekly Payrolls Submitted as Required by Law

FINAL COMPLETION

1. All Items in Punch List Completed

2. All Other Required Documentation Submitted (List It)

CORRECTION/WARRANTY PERIOD

1. Correction Period Start Date:

End Date:

2. Specific Warranties Provided

Item Warranty Duration
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Full name of persons signing their initials on this checklist:

END OF SECTION
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SECTION 01999

PROJECT AS-BUILT RECORD DRAWINGS

PART 1 - GENERAL

1.01 WORK INCLUDED:

A. This Section covers the Contractor’s As-Built Record Drawings for the project.
The As-Built Record Drawings for the project shall include, but are not limited to:

1. Completion of a survey for the entire project site (including location of
subgrade structures, pools, buildings, top and bottom of concrete
elevations, finished floor elevations, top of retaining wall elevations,
channel and structure elevations, weir and flow control elevations, utility
invert information, etc.). The survey shall include all topographic
information within and 25’ beyond the “Limit of Work”. The survey shall
be incorporated into the NAD 83 and NAVD 88 datum; a minimum of
three (3) benchmarks shall be established and provided at the site. The
final location of the benchmarks shall be coordinated between the
Engineer and the Owner.

2. Survey of all aboveground and underground utilities (water, sewer,
drainage, electrical, instrumentation, gas, communications, process, etc.)
which were constructed as part of the Contract as well as all existing
utilities and/or which were encountered during the construction activities.
The underground utility information shall be incorporated into the project
site survey on appropriately named layers.

3. The Contractor’s coordination drawings for all of the project disciplines
including but not limited to the following:

a. Civil
b. Architectural
c. Structural
d. Electrical
e. Mechanical
f. Plumbing
g. Process
h. Landscape
i. Etc.

1.02 RELATED WORK:

A. General Requirements in their entirety.

B. Division 2 through Division 16.
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PART 2 - MATERIALS

Not Used

PART 3 - EXECUTION

3.01PROJECT SITE SURVEY:

A. Project site survey information for this Contract was prepared by Weston &
Sampson, 22 High Street, Rensselaer, NY 12144. The Contractor may retain the
services of Weston & Sampson to perform the project site survey after the Work
has been completed.

B. The project site survey shall be provided with one-foot contours. The FEMA
100-year flood elevation shall also be identified on the survey. The final scaling
of the project site survey shall be coordinated with the Engineer.

3.02 DRAFT RECORD DOCUMENTS REVIEW:

A. Upon final completion of the Work and the final project site survey, the
Contractor shall submit a complete copy of 24”x36” Record Drawings to the
Owner and the Engineer for review. The Owner and the Engineer shall jointly
review the Record Drawings and provide comments to the Contractor. The
Contractor shall modify the Record Drawings as necessary based on the
comments provided by the Owner and the Engineer.

3.03 FINAL RECORD DOCUMENTS:

A. Upon incorporation and acceptance of the Draft Record Drawings comments from
the Owner and the Engineer, the Contractor shall submit the Final Record
Drawings and documentation. The Contactor shall submit two (2) sets of
24”x36” Record Drawings to the Owner and an additional two (2) sets of 24’x36”
Record Drawings to the Engineer for their records. The Contractor shall also
submit to the Engineer a minimum 20 gigabyte flash drive with the all of the
electronic Record Drawing files. The electronic Record Drawing files shall be
developed in AutoCAD and the submittal shall include the Final AutoCAD DWG
file documents, drawing line types, etc. The actual version of AutoCAD shall be
coordinated with the Engineer.

END OF SECTION
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SECTION 02071

GEOTEXTILE FABRICS

PART 1 - GENERAL

1.01 WORK INCLUDED:

This Section covers furnishing of all labor, materials, and equipment necessary to install
specified geotextile fabrics in locations shown on the drawings and as required by the
Engineer.

1.02 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

Six (6) sets of shop drawings or working drawings and material specifications shall be
submitted to the Engineer for review for each type of geotextile fabric furnished.
General installation practices and installation schedule shall be included.

PART 2 - PRODUCTS

2.01 EROSION CONTROL FABRIC “A”:

A. Erosion control fabric “A” shall be composed of continuous-filament fibers bonded
together to form a sheet. The fabric shall be an average of 20 mils thick and possess the
pore-size distribution of Mirafi 600X Fabric.

B. Erosion Control fabric “A” shall be Mirafi 600X as manufactured by Mirafi, Inc.,
Pendergrass, GA; or approved equal.

2.02 EROSION CONTROL FABRIC “B”:

A. Erosion Control Fabric “B” shall be of the best quality proven design and construction
and shall be entirely suitable in every respect for the intended service.

B. Erosion Control fabric “B” shall be Miramat Erosion Control/Revegetation MAT
(ECRM) as manufactured by Mirafi Inc., Pendergrass, GA; Enkamat Soil Erosion
Matting as manufactured by BASF Corporation Fibers Division, Enka, N.C.; Tenax
Erosion Control Netting as manufactured by ATP Corporation, Ashtabula; Ohio or
approved equal.
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2.03 NON-WOVEN FABRIC:

Filter Fabric, used to separate crushed stone from surrounding soils in foundation,
utility pipe, manhole, or other structural improvement areas shall consist of a non-
woven fabric made from polypropylene or polypropylene filaments or yarns. The fabric
shall be inert to organic chemicals commonly encountered in the soil. The fabric shall
conform to the following recommended property tests:

Property Unit Test Method
Minimum

Value

Weight oz/sy ASTM D-5261 8.0

Grab Strength lbs ASTM D-4632 205

Grab Elongation percent ASTM D-4632 50

Trapezoid Tear Strength lbs ASTM D-4533 80

Mullen Burst Strength psi ASTM D-3786 350

Puncture Strength lbs ASTM D-4833 80

Apparent Opening Size (AOS) U.S std. Size Sieve ASTM-4751 70
Edges of filter fabric shall overlap a minimum of two feet.

2.04 WOVEN FILTER FABRIC

A. Woven filter fabric, where required by the Engineer, shall be composed of continuous-
filament fibers bonded together to form a sheet. The fabric shall be an average of 20
mils thick and possess the pore-size distribution of AMOCO ProPex 2019.

B. Woven filter fabric shall be AMOCO ProPex 2019 as manufactured by Propex Fabrics,
Inc., Austell, GA; or approved equal.

PART 3 - EXECUTION

3.01 INSTALLATION:

A. GENERAL:

Installation of geotextile fabrics shall be strictly in accordance with manufacturer's
instructions and specific layout plans and details reviewed by the Engineer.

B. EROSION CONTROL FABRIC “A”:

Erosion control fabric “A” shall be installed on detention basin slopes and at drainage
swale ends prior to placement of riprap and at other locations as shown on the drawings
or as required by the Engineer. The fabric in place shall cover the entire riprap area.
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Each width of fabric shall be overlapped by the subsequent width a minimum of two
feet. The Contractor shall follow the manufacturer's installation recommendations to
ensure proper completion of the fabric installation, including top toe-in and bottom toe
wrap.

C. EROSION CONTROL FABRIC “B”:

Erosion control fabric “B” shall be placed over the prepared surface in drainage swales
and other locations as required by the Engineer. The fabric shall be unrolled, placed in
the direction of water flow, overlapped, pinned down with wood stakes, and seeded.
All installation work shall be in accordance with manufacturer's recommendations or as
required by the Engineer.

D. NON-WOVEN AND WOVEN FILTER FABRIC

1. Non-Woven and woven filter fabric shall be installed on the subgrade prior to
placing crushed stone material or designated by the Engineer. The filter fabric in
place shall cover the entire subgrade and sides of the excavation where crushed
stone is used. Each width of the filter fabric shall be overlapped in accordance
with the manufacturer’s recommendations, but not less than 2 feet, to prevent
intrusion of fines across the overlapped seam.

END OF SECTION



09/08/2015 02080-1

SECTION 02080

DUCTILE IRON PIPE AND FITTINGS FOR WATER MAINS

PART 1 - GENERAL

1.01 WORK INCLUDED:

This Section covers the furnishing, handling, hauling, laying, jointing, testing and
disinfecting of all ductile iron pipe, including fittings and appurtenant work as indicated
on the drawings and as specified.

1.02 RELATED WORK:

A. Section 02300, EARTHWORK

B. Section 02514, VALVES

C. Section 02515, WATER SERVICE CONNECTIONS

D. Section 02516, CONNECTIONS TO EXISTING WATER MAINS

1.03 QUALITY ASSURANCE:

A. All pipe and fittings shall be inspected and tested at the foundry as required by the
standard specifications to which the material is manufactured. The Contractor shall
furnish in duplicate to the Engineer sworn certificates of such tests.

B. In addition, the Owner reserves the right to have any or all pipe, fittings and special
castings inspected and/or tested by an independent service at either the manufacturer's
plant or elsewhere. Such inspection and/or tests shall be at the Owner's expense.

1.04 REFERENCES:

A. The following standards, latest revision thereof, form a part of this specification as
referenced:

American Water Works Association (AWWA)

AWWA C104 Cement-Mortar Lining for Ductile- Iron Pipe and Fittings

AWWA C105 Polyethylene Encasement for Ductile Iron Pipe Systems

AWWA C110 Ductile-Iron and Gray-Iron Fittings

AWWA C111 Rubber Gasket Joints for Ductile- Iron Pressure Pipe and Fittings
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AWWA C116 Protective Fusion-Bonded Epoxy Coatings for the Interior and
Exterior Surfaces of Ductile-Iron and Gray-Iron Fittings

AWWA C150 Thickness Design of Ductile-Iron Pipe

AWWA C151 Ductile-Iron Pipe, Centrifugally Cast

AWWA C153 Ductile-Iron Compact Fittings for Water Service.

AWWA C600 Installation of Ductile-Iron Water Mains and Their
Appurtenances

AWWA C651 Disinfecting Water Mains

1.05 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

A. Six sets of all shop drawings shall be submitted to the Engineer for review.

B. Shop drawings shall consist of manufacturer's scale drawings, cuts or catalogs including
descriptive literature and complete characteristics and specifications, and code
requirements. Shop drawings shall be submitted for the ductile iron pipe, type of joint,
fittings, couplings, filling rings, restrained joints, and lining and coating in accordance
with specifications.

PART 2 - PRODUCTS

2.01 PIPE:

A. The Contractor shall use push-on joint type ductile iron pipe unless otherwise indicated
on the plans or specified herein.

B. All ductile iron pipe shall be designed in accordance with AWWA C150 and shall be
manufactured in accordance with AWWA C151.

C. Unless otherwise indicated or specified, ductile iron pipe shall be Thickness Class 52.

2.02 JOINTS:

A. Joints for ductile iron pipe shall conform to AWWA C111.

B. Pipe and fittings shall be furnished with approved joint restraining appurtenances as
specified herein, or within the limits as indicated on the drawings, to keep the piping
from pulling apart under pressure.
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2.03 FITTINGS:

A. Fittings shall conform to the requirements of AWWA C110 or C153 as appropriate and
shall be of a pressure classification at least equal to that of the pipe with which they are
used.

B. The Contractor shall use ductile iron fittings. Cast-iron, Class 250 fittings may be
substituted, upon approval of the Engineer, for ductile iron fittings.

C. Unless otherwise indicated, fittings shall have all bell mechanical joint ends.

2.04 GASKETS, GLANDS, NUTS AND BOLTS:

A. Gaskets, glands, nuts, bolts and accessories shall conform to AWWA C111 or C153 as
appropriate.

B. Gaskets shall be of plain tipped rubber, suitable for exposure to the liquid within the
pipe.

C. Glands shall be ductile or cast iron.

D. Bolts and nuts shall be high strength alloy.

2.05 LINING AND COATING:

A. The inside of pipe and fittings shall be given a cement lining and asphaltic seal coat in
accordance with AWWA C104. The thickness of the lining shall be double that
specified in AWWA C104.

B. The outside of pipe and fittings shall be coated with the standard asphaltic coating
specified under the appropriate AWWA Standard Specification for pipe and fittings.

C. Machined surfaces shall be cleaned and coated with a suitable rust preventative coating
at the shop immediately after being machined.

2.06 FLEXIBLE COUPLINGS:

A. The Contractor shall use solid sleeve coupling fittings for joining pipe. Sleeve-type
flexible couplings may be substituted only with the approval of the Engineer.

B. All couplings and accessories shall be of a pressure rating at least equal to that of the
pipeline in which they are to be installed.

C. Couplings shall be cast or ductile iron and shall be provided with gaskets of a
composition suitable for exposure to the liquid within the pipe.
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D. Sleeve-type couplings shall be made by Dresser Mfg. Div., Bradford, PA; Smith-Blair,
Inc., San Francisco, CA; Romac Industries Inc., Seattle, WA; Ford Meter Box Co.,
Wabash, IN; or be an approved equal.

E. Couplings for buried pipe shall be Dresser 153; Smith-Blair Type 441 or 443; Romac
Style 501; Ford Style FC1 or FC2; or approved equal.

2.07 JOINT RESTRAINTS:

A. Where indicated or necessary to prevent joints or sleeve couplings from pulling apart
under pressure, anchoring and joint restraint methods shall be utilized. Methods shall
be restrained joint systems. The number of joints to be restrained shall be determined
in accordance with Table 1, as shown on the construction plans or provided by the
Engineer.

B. Restrained joint systems for standard mechanical joint fittings or push on joint pipe
shall be restraining glands (Megalug by EBAA Iron Sales Inc., Eastland, TX; StarGrip
by Star Pipe Products, Houston, TX; RomaGrip by Romac Industries, Inc., Sultan, WA;
Sigma One-Lok by Sigma Corporation, Cream Ridge, NJ; or approved equal) and
restraining gaskets (Fast-grip joint by American Cast Iron Pipe Company, Birmingham,
AL; Field Lok 350 Gasket by United States Pipe and Foundry Company, Birmingham,
AL; Sure Stop 350 Restrained Joint Gaskets by McWane Ductile, Phillipsburg, NJ; or
approved equal). Methods that rely on the use of friction clamps and/or retainer glands
with set screws alone are not acceptable.

C. Restrained joint systems for non-standard or modified joints shall be Flex-Ring or Lok-
Ring by American Cast Iron Pipe Company, Birmingham, AL; T.R. Flex Joint by
McWane Ductile, Phillipsburg, NJ: TR-Flex Joint by United States Pipe and Foundry
Company, Birmingham, AL; Snap-Lok or Bolt-Lok by United States Pipe and Foundry
Company, Birmingham, AL; or approved equal.

D. Concrete thrust blocks may only be used for 6-inch, 8-inch, 10-inch, or 12-inch pipe
where use of a joint restraint system is not feasible. Use of concrete thrust blocks shall
be installed with the minimum bearing area (in square feet) against undisturbed material
in accordance with the following:

Size of Main 90º Bends, Tees,
Caps and Plugs

45º Bends and
Wyes

22-½º Bends 11-¼º Bends

6- & 8-inch 5 4 2 2
10- & 12-inch 12 9 5 2

E. Tie rods may only be used for 6-inch, 8-inch, 10-inch, or 12-inch pipe where use of a
joint restraint system is not feasible. Bolts shall have adequate length to allow nuts on
both sides of the gland. Tie bolts shall have the same diameter as the tie rods and be in
accordance with the following:
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Pipe
Size

Tie Rod
Number Diameter

6 2 ½”
8 2 ¾”

10 2 ¾”
12 4 ¾”

F. Location of restrained joints shall be based on Table 1, as shown on the construction
plans or provided by the Engineer. All joints that occur within the restrained length
listed in Table 1, for the specific application, shall be restrained. For example, for a 90º
bend, 8-inch unwrapped pipe, the restrained length required is 33 feet. Therefore, all
joints within 33 feet of the 90º bend must be restrained.

2.08 POLYETHYLENE ENCASEMENT:

The pipe shall be encased in polyethylene conforming to AWWA C105.

PART 3 - EXECUTION

3.01 INSPECTION BEFORE INSTALLATION:

Pipes and fittings shall be subjected to a careful inspection just before being laid or
installed.

3.02 HANDLING AND CUTTING:

A. Any pipe or fitting which has a damaged lining, scratched or marred machine surface
and/or abrasion of the pipe coating or lining shall be rejected and removed from the
job-site.

B. Any fitting showing a crack and any fitting or pipe which has received a severe blow
that may have caused incipient fracture, even though no such fracture can be seen, shall
be marked as rejected and removed at once from the work.

C. In any pipe showing a distinct crack and in which it is believed there is no incipient
fracture beyond the limits of the visible crack, the cracked portions, if so approved, may
be cut off by and at the expense of the Contractor before the pipe is laid so that the pipe
used will be perfectly sound. The cut shall be made in the sound barrel at a point at
least 12-inches from the visible limits of the crack.

D. Except as otherwise approved, all cutting shall be done with a machine suitable for
cutting ductile iron pipe. Hydraulic squeeze cutters are not acceptable for cutting
ductile iron pipe. Travel type cutters or rotary type abrasive saws may be used. All cut
ends shall be examined for possible cracks caused by cutting.
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E. Lined and coated pipe and fittings shall be assembled and installed with approved
packing or gaskets of the type recommended by the pipe manufacturer for the particular
lining used.

3.03 INSTALLATION:

A. DEPTH:

1. The pipe shall be installed with a minimum of 5'-0" of cover, unless specifically
indicated otherwise on the plans or required by the Engineer.

2. Where pipe is installed at less than the required cover, the Contractor shall furnish
and install insulation in accordance with Section 02513, INSULATION FOR
PIPELINES, or as required by the Engineer.

B. PIPE AND FITTINGS:

1. No defective pipe or fittings shall be laid or placed in the piping, and any piece
discovered to be defective after having been laid or placed shall be removed and
replaced by a sound and satisfactory piece.

2. Each pipe and fitting shall be cleared of all debris, dirt, etc., before being laid and
shall be kept clean until accepted in the complete work.

3. Pipe and fittings shall be laid accurately to the lines and grades indicated on the
drawings or as required. Care shall be taken to ensure good alignment both
horizontally and vertically.

4. In buried pipelines, each pipe shall have firm bearing along its entire length.

5. Castings to be encased in masonry shall be accurately set, with the bolt holes, if
any, carefully aligned.

6. Immediately prior to being set, castings shall be thoroughly cleaned of all rust,
scale and other foreign material.

7. Fittings shall not be used to clear beneath or above an existing structure or
pipeline unless approved by the Engineer. The water main shall be brought to a
depth sufficient to clear the structure or pipeline without the use of bends.

C. TEMPORARY PLUGS:

At all times when pipe laying is not actually in progress, the open ends of pipe shall be
closed by temporary watertight plugs or by other approved means. If water is in the
trench when work is resumed, the plug shall not be removed until all danger of water
entering the pipe has passed.
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D. PUSH ON JOINTS:

1. Joining of push-on joint pipe shall conform to AWWA C600.

2. If effective sealing of the joint is not attained, the joint shall be disassembled,
thoroughly cleaned, a new gasket inserted and joint reassembled.

3. Deflection of alignment at a joint shall not exceed the appropriate permissible
deflection as specified in AWWA C600. The tables in AWWA C600 indicate the
maximum permissible deflection for 18 and 20-foot pipe lengths. Maximum
permissible deflections for other lengths shall be in proportion to such lengths.

E. MECHANICAL JOINTS:

1. Assembling of fittings with mechanical joint ends shall conform to AWWA C600.

2. If effective sealing of the joint is not attained at the maximum torque indicated in
the above standard, the joint shall be disassembled and thoroughly cleaned, then
reassembled. Bolts shall not be overstressed to tighten a leaking joint.

3. The deflection of alignment at a joint shall not exceed the appropriate permissible
deflection as specified in the following table. These values indicate the maximum
permissible deflection for 18-foot lengths. Maximum permissible deflections for
other lengths shall be in proportion to such lengths.

Pipe Deflection Allowances

Maximum permissible deflection, inches

Diameter of Pipe (inches) Mechanical-Joint

6 27

8-12 20

16 13.5

20 11

24 9

F. RESTRAINED JOINTS:

1. Joining of restrained joint piping shall conform to the manufacturer's
recommendations.

2. If effective sealing of the joint is not attained, the joint shall be disassembled,
thoroughly cleaned, a new gasket inserted and joint reassembled.
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3. Deflection of alignment at a joint shall not exceed the appropriate permissible
deflection recommended by the manufacturer.

4. All restraining appurtenances (and tie rods) shall be coated with an approved
bituminous paint after assembly. The completed joint shall be inspected and the
paint repaired/touched-up as necessary.

G. SLEEVE-TYPE COUPLINGS:

1. Pipe ends shall be cleaned thoroughly prior to installation. After the bolts have
been inserted and all nuts have been made up finger tight, diametrically opposite
nuts shall be progressively and uniformly tightened all around the joint, preferable
by use of a torque wrench of the appropriate size and torque for the bolts. The
correct torque as indicated by a torque wrench shall not exceed 90 foot-lb. for
joints up to 24-inches.

3.04 POLYETHYLENE ENCASEMENT:

A. The pipe to be encased shall be thoroughly cleaned of all soil and debris prior to
installation of the polyethylene encasement. No soil or debris shall be allowed to enter
the encasement during or after its installation.

B. Polyethylene encasement shall be installed using Method A as described in AWWA
C105, with the encasement joints coincident with pipe joints. Adhesive tape shall be
used to secure the encasement.

C. Minimum overlap of polyethylene encasement shall be 24-inches, 12 inches on each
side of pipe joints.

D. If required, two layers of polyethylene encasement shall be installed. The first layer
shall be completely installed on and secured to the length of pipe before the second
layer is installed.

E. Tears, cuts and other damage shall be repaired with a piece of polyethylene covering
secured with adhesive tape, when approved by the Engineer. Otherwise, the damaged
length of polyethylene shall be replaced at the Contractor's expense.

F. Care shall be taken when backfilling to avoid damage to the polyethylene encasement.

G. Service and fitting connections shall be made by making an x-shaped cut in the
polyethylene and folding back the cut film. Immediately following completion of the
connection, the film shall be secured to the connection with adhesive tape and the cut
area repaired. Alternately, apply 2 to 3 wraps of polyethylene adhesive tap completely
around the pipe to cover the area where the tapping machine and chain will be mounted;
make the tap directly through the tape and polyethylene material. Check for any
damage from the chain after the tap is complete and repair with polyethylene adhesive
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tape as needed. Service connections shall be wrapped with polyethylene encasement for
a minimum of 3 feet from the point of connection to the encased pipe.

H. At the junctions between wrapped and unwrapped pipe the polyethylene encasement
shall be extended a minimum of 3 feet beyond the end of the pipe scheduled to be
encased and the ends of the encasement securely taped so that no soil can enter the
encasement.

3.05 TESTING:

A. Prior to the hydrostatic pressure test, the piping shall be thoroughly flushed clean of all
dirt, dust, oil, grease and other foreign material. This work shall be done with care to
avoid damage to linings and coatings. Flushing velocity shall be a minimum of 2.5 ft.
/sec.

B. The installed pipe shall be pressure tested in accordance with AWWA Standard C600.

C. HYDROSTATIC PRESSURE TEST:

1. Unless otherwise approved, all pipelines shall be given a hydrostatic pressure test
between line valves. The Contractor shall furnish and install suitable temporary
testing plugs or caps; all necessary pressure pumps, pipe connections, meters,
gates, and other necessary equipment; and all labor required. The Owner or
Engineer shall have the privilege of using its own gauges.

2. Subject to approval and provided that the tests are made within a reasonable time
considering the progress of the project as a whole, and the need to put the section
into service, the Contractor may make the tests when desired.

3. Pipelines intended for buried service shall be tested after backfill and compaction
of the trench.

4. The section of pipe to be tested shall be filled with water of approved quality and
all air shall be expelled from the pipe. The Contractor shall follow established
procedures for filling the pipe and expelling trapped air to avoid exposing the
piping system to water-hammer. If blow-offs are not available at high points for
releasing air, the Contractor shall excavate as required and install the necessary
taps. If the Contractor changes the grade of pipe installation, he will be
responsible for locating the taps at the correct location in the system for testing.
Taps shall be installed at the beginning and end of each disinfection run. After
completion of the test, if so required by the Engineer, the Contractor shall remove
corporations used for testing; plug the holes; and backfill as necessary.

5. The section under test shall be maintained full of water at working pressure for a
period of 24 hours prior to the hydrostatic pressure test being applied to stabilize
the pipeline with respect to movement under pressure, water absorption by the
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lining, etc. The pipeline may require several cycles of pressurizing and bleeding
trapped air prior to beginning the test.

6. When hydrants are in the pipeline test section, the hydrostatic test shall be made
against the main valve in the hydrant. The hydrostatic test shall not be conducted
against the branch valve.

7. The hydrostatic test shall consist of raising the water pressure within the test
section to a pressure not less than 1.25 times the working pressure of the pipeline
measured at the highest elevation along the test section and not less than 1.5 times
the working pressure of the lowest elevation of the test section. The specified test
pressure shall be corrected to the elevation of the test gauge.

8. The hydrostatic test shall be of at least a 2 hour duration. The test pressure shall
not vary by more than +/- 5 psi for the duration of the test. Test pressure shall be
maintained within this tolerance by adding makeup water through the pressure
test pump into the pipeline test section.

9. The amount of makeup water (testing allowance) added to the test section shall be
accurately measured by suitable methods and shall not exceed the maximum
allowable quantity of makeup water. No pipe installation will be accepted if the
quantity of makeup water is greater than that determined by the following
formula:

Where:
L = makeup water, in gallons per hour
S = length of test section, in feet
D = nominal diameter of pipe, in inches
P = average test pressure, in psi (gauge)

.
10. If the section fails to pass the hydrostatic pressure test, the Contractor shall do

everything necessary to locate, uncover, and repair or replace the defective pipe,
fitting, or joint, all at his own expense and without extension of time for
completion of the work. Additional tests and repairs shall be made until the
section passes the specified hydrostatic test.

3.06 DISINFECTION AND FLUSHING:

A. The Contractor shall disinfect the lines carrying potable water.

B. The Contractor shall furnish all equipment and materials necessary to do the work of
disinfecting, and shall perform the work in accordance with the procedure outlined in
AWWA C651 and all amendments thereto.
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C. In general, the procedure of disinfecting the main shall be to apply the chlorine through
a tap in one end of the section and bleed it off through a tap at the other end. Powdered
chlorine placed in each length of pipe during installation is not an acceptable method of
disinfection.

D. The applied dosage shall be such as to produce a chlorine concentration of not less than
10 mg/l after a contact time of not less than 24 hours.

E. During the disinfection period, care shall be exercised to prevent contamination of
water in existing mains.

F. Any temporary connection to the mains or other facilities required to accomplish the
disinfection of the mains shall be at the Contractor's expense.

G. After treatment, the main shall be flushed with clean water until the residual chlorine
concentration is less than 0.2 mg/l. The flushing rate shall be 3.0 ft. /sec to achieve full
scour of sand particles.

H. Before disposing of the water used in disinfecting and flushing water mains the
Contractor shall thoroughly neutralize it through the application of a reducing agent, as
referenced in AWWA C651 and C655.

I. Bacteriological sampling and testing shall be done in accordance with AWWA C651
(Option A – One sample taken after flushing is complete followed by another sample
taken 16 hours after the first sample or Option B – Two samples taken 15 minutes apart
after a 16 hour post flushing rest period) for each main and each branch. Sampling shall
be accomplished with sterile bottles treated with sodium thiosulfate, as required by
Standard Methods. No hose or fire hydrants shall be used in collection of samples. A
corporation stop installed on the main, with a removable copper tube gooseneck
assembly, is the recommended method.

J. Bacteriological sampling and testing shall be conducted by a state certified laboratory
certified for total and fecal coliform analyses of potable water.

K. Testing shall be done by a laboratory approved by the Engineer, in accordance with
Standard Methods, and shall show the absence of coliform organisms.

END OF SECTION
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SECTION 02085

POLYVINYL CHLORIDE GRAVITY PIPE AND FITTINGS
(SDR-35)

PART 1 - GENERAL

1.01 WORK INCLUDED:

This section covers the furnishing and installation of Polyvinyl Chloride (PVC) pipe and fittings, as
indicated on the drawings and as specified herein.

1.02 RELATED WORK:

A. Section 02252, SUPPORT OF EXCAVATION

B. Section 02300, EARTHWORK

C. Section 02518, TRACER TAPE

D. Section 02631, PRECAST MANHOLES AND CATCH BASINS

1.03 REFERENCES:

A. The following standards form a part of these specifications as referenced:

American Society for Testing and Materials (ASTM)

ASTM D2321 Recommended Practice for Underground Installation of Flexible
Thermoplastic Sewer Pipe

ASTM D3034 Specification for Type PSM Polyvinyl Chloride (PVC) Sewer Pipe
and Fittings

ASTM D3212 Specification for Joints for Drain and Sewer Plastic Pipes Using
Flexible Elastomeric Seals

ASTM F679 Specification for Polyvinyl Chloride (PVC) Large Diameter Plastic
Gravity Sewer Pipe and Fittings
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1.04 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

Six sets of manufacturer's literature of the materials of this section shall be submitted to the Engineer
for review.

PART 2 - PRODUCTS

2.01 MATERIALS:

A. PVC nonpressure sewer pipe 4-inches through 15-inches diameter shall conform to ASTM D3034,
18-inches through 60-inches diameter to ASTM F679, all with SDR of 35 unless noted, and shall
meet the specific requirements and exceptions to the aforementioned specifications that follow.

B. PVC nonpressure sewer pipe shall be furnished in standard lengths.

C. One pipe bell consisting of an integral wall section with a solid cross section rubber ring, factory
assembled, shall be furnished with each standard, random and short length of pipe. Rubber rings
shall be provided to the requirements of ASTM D32l2.

D. The rubber ring shall be retained within the bell of the pipe by a precision formed groove or recess
designed to resist fishmouthing or creeping during assembly of joints.

E. Spigot pipe ends shall be supplied with bevels from the manufacturer to ensure proper insertion.
Each spigot end shall have an "assembly stripe" imprinted thereon to which the bell end of the mated
pipe will extend upon proper jointing of the two pipes.

F. PVC fittings shall be provided with bell and/or spigot configurations with rubber gasketed joints
compatible with that of the pipe. Bend fittings with spigot ends shorter than the pipe recess bells
will not be allowed. The shorter spigot end would not allow proper seating of the spigot in the
mating bell and would permit undesired contact between the mating bell and the outside of the
fitting bell.

G. All pipe delivered to the job site shall be accompanied by independent testing laboratory reports
certifying that the pipe and fittings conform to the above-mentioned specifications. In addition, the
pipe shall be subject to thorough inspection and tests, the right being reserved for the Engineer to
apply such of the tests specified as he may from time to time deem necessary.

H. All cutting of pipe shall be done with a machine suitable for cutting PVC pipe. Cut ends shall be
beveled when recommended by the pipe manufacturer.
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PART 3 - EXECUTION

3.01 INSTALLATION:

A. Except as modified herein, installation of the PVC pipe shall be in accordance with ASTM D232l.

B. Each pipe length shall be inspected before being laid to verify that it is not cracked. Pipe shall be
laid to conform to the lines and grades indicated on the drawings or given by the Engineer. Each
pipe shall be so laid as to form a close joint with the next adjoining pipe and bring the inverts
continuously to the required grade.

C. The pipe shall be supported by compacted crushed stone. Crushed stone shall be as specified under
Section 02300, EARTHWORK.

D. The pipe shall not be driven down to grade by striking it with a shovel handle, timber, rammer, or
other unyielding object. When each pipe has been properly bedded, enough of the backfill material
shall be placed and compacted between the pipe and the sides of the trench to hold the pipe in
correct alignment.

E. Before a joint is made, the pipe shall be checked to assure that a close joint with the next adjoining
pipe has been maintained and that inverts are matched and conform to the required line and grade.

F. For pipe placed on crushed stone, immediately after the joint is made, the jointing area shall be filled
with suitable materials so placed and compacted that the ends of either pipe will not settle under
backfill load.

G. No pipe or fitting shall be permanently supported on saddles, blocking, or stones.

H. Branches and fittings shall be laid by the Contractor as indicated on the drawings, and/or as required
by the Engineer. Open ends of pipe and branches shall be closed with PVC caps secured in place
with premolded gasket joints or as required by the Engineer.

I. All pipe joints shall be made as nearly watertight as practicable. There shall be no visible leakage at
the joints and there shall be no sand, silt, clay, or soil of any description entering the pipeline at the
joints. Where there is evidence of water or soil entering the pipeline, connecting pipes, or structures,
the defects shall be repaired to the satisfaction of the Engineer.

J. The Contractor shall build a tight bulkhead in the pipeline where new work enters an existing sewer.
This bulkhead shall remain in place until the Engineer authorizes its removal.

K. Care shall be taken to prevent earth, water, and other materials from entering the pipe, and when
pipe laying operations are suspended, the Contractor shall maintain a suitable stopper in the end of
the pipe and also at openings for manholes.
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L. As soon as possible after the pipe and manholes are completed on any street, the Contractor shall
flush out the new pipeline using a rubber ball ahead of the water, and none of the flushing water or
debris shall be permitted to enter any existing sewer.

3.02 QUALITY ASSURANCE

A. LEAKAGE TESTING:

1. On completion of a section of sewer, including building connections installed to the property
line, the Contractor shall install suitable bulkheads as required, dewater and test the sewer for
leakage.

2. Unless otherwise approved, the section shall be tested using low pressure air test procedures.
If circumstances permit, the Engineer may allow testing by infiltration or exfiltration in lieu of
air testing.

3. The air test procedures shall conform to the Uni-Bell Recommended Practice for Low
Pressure Air Testing of Installed Sewer Pipe, UNI-B-6. The starting air pressure for the test
shall be 4 psig (greater than the average groundwater back pressure of any groundwater above
the pipe, but not greater than 9.0 psig). The minimum duration permitted for the prescribed
low pressure air exfiltration pressure drop between two consecutive manholes shall not be less
than provided in Table I or Table II of UNI-B-6. The two tables are reproduced on the
following pages.

4. Using the air pressure test, if there has been no leakage (zero psig drop) after one hour of
testing, the section undergoing test shall have passed.

5. If either infiltration or exfiltration testing is permitted by the Engineer, the test shall be
conducted for at least 24 hours. The amount of infiltration or exfiltration shall not exceed 100
gallons per inch-diameter per mile of sewer per 24 hours.

6. The infiltration test measures leakage into a section of sewer and may be used only where the
groundwater level is one foot or more above the crown of the section of sewer pipe at its
upper end and at least one foot above the top of building connections and chimneys. For
making the infiltration tests, underdrains, if used, shall be plugged and other groundwater
drainage shall be stopped to permit the groundwater to return to its normal level insofar as
practicable. Allowances shall be made for water that may enter the sewer through pipe
connections and inlets during the infiltration test.

7. Where the groundwater level is less than 1 foot above the top of the pipe at its upper end, the
exfiltration test may be used. The sewers shall be subjected to an internal pressure by
plugging the pipe at the lower end and then filling the pipelines and manholes with clean
water to a height of 2 feet above the highest point in the system to be tested, including main
pipeline, service connections and chimneys. When slopes between manholes are steep, the
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Contractor shall insure that this test can be accomplished without danger of forcing stoppers
from wye or tee branches.

8. The rate of exfiltration from the sewers shall be determined by measuring the amount of water
required to maintain the water level at the elevation established at the beginning of the test.

9. The Contractor shall construct such weirs or other means of measurements as may be
required, shall furnish water and shall do all necessary pumping to enable the test to be
properly made.

10. The Contractor shall be responsible for the satisfactory watertightness of the entire section of
sewer. Should the sections under test fail to meet the requirements, the Contractor shall do all
work of locating and repairing leaks and retesting as the Engineer may require without
additional compensation. A plan of the method of repairing any leaks that are found shall be
submitted to the Engineer for review.

B. PIPE DEFLECTION MEASUREMENT:

1. In accordance with ASTM D3034, no less than 30 days after completion of the PVC sewer
pipe installation, the Contractor shall test the pipeline for deflection using a "go/no-go"
deflection mandrel having a minimum of nine evenly spaced arms or prongs. The "go/no-go"
gauge shall be hand pulled through all sections of the pipeline by the Contractor. The
Contractor shall submit drawings of the "go/no-go" gauge to the Engineer for approval prior to
testing. Complete dimensions of the gauge for each diameter of pipe to be tested shall be in
accordance with ASTM D3034.

2. Any section of pipe found to exceed 7.5 percent deflection shall be deemed a failed pipe and
shall be excavated and replaced by the Contractor at his own expense.
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TABLE I

MINIMUM SPECIFIED TIME REQUIRED FOR A 1.0 PSIG PRESSURE DROP
FOR SIZE AND LENGTH OF PIPE INDICATED FOR Q=0.0015

Pipe
Diameter

(in)

Minimum
Time

(min:sec)

Length
for Min.
Time (ft)

Time for
Longer
Length
(sec)

Specification Time for Length (L) shown (min:sec)

100 ft 150 ft 200 ft 250 ft 300 ft 350 ft 400 ft 450 ft

4 3:46 597 0.380 L 3:46 3:46 3:46 3:46 3:46 3:46 3:46 3:46

6 5:40 398 0.854 L 5:40 5:40 5:40 5:40 5:40 5:40 5:42 6:24

8 7:34 298 1.52 L 7:34 7:34 7:34 7:34 7:36 8:52 10:08 11:24

10 9:26 239 2.374 L 9:26 9:26 9:26 9:53 11:52 13:51 15:49 17:48

12 11:20 199 3.418 L 11:20 11:20 11:24 14:15 17:05 19:56 22:47 25:38

15 14:10 159 5.342 L 14:10 14:10 17:48 22:15 26:42 31:09 35:36 40:04

18 17:00 133 7.692 L 17:00 19:13 25:38 32:03 38:27 44:52 51:16 57:41

21 19:50 114 10.470 L 19:50 26:10 34:54 43:37 52:21 61:00 69:48 78:31

24 22:40 99 13.674 L 22:47 34:11 45:34 56:58 68:22 79:46 91:10 102:33

27 25:30 88 17.306 L 28:51 43:16 57:41 72:07 86:32 100:57 115:22 129:48

30 28:20 80 21.366 L 35:37 53:25 71:13 89:02 106:50 124:38 142:26 160:15

33 31:10 72 25.852 L 43:05 64:38 86:10 107:43 129:16 150:43 172:21 193:53

36 34:00 66 30.768 L 51:17 76:55 102:34 128:12 153:50 179:29 205:07 230:46

42 39:48 57 41.883 L 69:48 104:42 139:37 174:30 209:24 244:19 279:13 314:07

48 45:34 50 54.705 L 91:10 136:45 182:21 227:55 273:31 319:06 364:42 410:17

54 51:02 44 69.236 L 115:24 173:05 230:47 288:29 346:11 403:53 461:34 519:16

60 56:40 40 85.476 L 142:28 213:41 284:55 356:09 427.23 498:37 569:50 641:04
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TABLE II

MINIMUM SPECIFIED TIME REQUIRED FOR A 0.5 PSIG PRESSURE DROP
FOR SIZE AND LENGTH OF PIPE INDICATED FOR Q=0.0015

Pipe
Diameter

(in)

Minimum
Time

(min:sec)

Length
for Min.
Time (ft)

Time for
Longer
Length
(sec)

Specification Time for Length (L) shown (min:sec)

100 ft 150 ft 200 ft 250 ft 300 ft 350 ft 400 ft 450 ft

4 1:53 597 0.190 L 1:53 1:53 1:53 1:53 1:53 1:53 1:53 1:53

6 2:50 398 0.427 L 2:50 2:50 2:50 2:50 2:50 2:50 2:51 3:12

8 3:47 298 0.760 L 3:47 3:47 3:47 3:47 3:48 4:26 5:04 5:42

10 4:43 239 1.187 L 4:43 4:43 4:43 4:57 5:56 6:55 7:54 8:54

12 5:40 199 1.709 L 5:40 5:40 5:42 7:08 8:33 9:58 11:24 12:50

15 7:05 159 2.671 L 7:05 7:05 8:54 11:08 13:21 15:35 17:48 20:02

18 8:30 133 3.846 L 8:30 9:37 12:49 16:01 19:14 22:26 25:38 28:51

21 9:55 114 5.235 L 9:55 13:05 17:27 21:49 26:11 30:32 34:54 39:16

24 11:20 99 6.837 L 11:24 17:57 22:48 28:30 34:11 39:53 45:35 51:17

27 12:45 88 8.653 L 14:25 21:38 28:51 36:04 43:16 50:30 57:42 64:54

30 14:10 80 10:683 L 17:48 26:43 35:37 44:31 53:25 62:19 71:13 80:07

33 15:35 72 12:926 L 21:33 32:19 43:56 53:52 64:38 75:24 86:10 96:57

36 17:00 66 15:384 L 25:39 38:28 51:17 64:06 76:55 89:44 102:34 115:23

42 19:54 57 20.942 L 34:54 52:21 69:49 87:15 104:42 122:10 139:37 157:04

48 22:47 50 27.352 L 45:35 68:23 91:11 113:58 136:46 159:33 182:21 205:09

54 25:31 44 34.618 L 57:42 86:33 115:24 144:15 173:05 201:56 230:47 259:38

60 28:20 40 42.738 L 71:14 106:51 142:28 178:05 213:41 249:18 284:55 320:32

END OF SECTION
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SECTION 02089

DUCTILE IRON GRAVITY AND FORCE MAIN PIPE
AND FITTINGS FOR SEWERS

PART 1 - GENERAL

1.01 WORK INCLUDED:

This Section covers the furnishing, handling, hauling, laying, jointing, and testing of ductile
iron pipe used for gravity sewer and force main construction, including fittings and
appurtenant work as indicated on the drawings and as specified.

1.02 RELATED WORK:

A. Section 02252, SUPPORT OF EXCAVATION

B. Section 02300, EARTHWORK

C. Section 02631, PRECAST MANHOLES AND CATCH BASINS

1.03 QUALITY ASSURANCE

A. All pipe and fittings shall be inspected and tested at the foundry as required by the standard
specifications to which the material is manufactured. The Contractor shall furnish in
duplicate to the Engineer sworn certificates of such tests.

B. In addition, the Owner reserves the right to have any or all pipe, fittings and special castings
inspected and/or tested by an independent service at either the manufacturer's plant or
elsewhere. Such inspection and/or tests shall be at the Owner's expense.

1.04 REFERENCES:

A. The following standards form a part of these specifications as referenced:

American Water Works Association

AWWA C104 Cement-Mortar Lining for Ductile- Iron Pipe and Fittings for Water
Flexible Elastomeric Seals

AWWA C110 Ductile-Iron and Gray-Iron Fittings, 3 inches through 48 inches, for
Water and Other Liquids

AWWA C111 Rubber Gasket Joints for Ductile- Iron and Gray-Iron Pressure Pipe
and Fittings

AWWA C150 Thickness Design of Ductile-Iron Pipe
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AWWA C116 Protective Fusion Bonded Epoxy Coatings for the Interior and
Exterior Surfaces of Ductile-Iron and Gray-Iron Fittings

AWWA C151 Ductile-Iron Pipe, Centrifugally Cast for Water or Other Liquids

AWWA C153 Ductile-Iron Compact Fittings, 3 inches through 64 inches for Water
Service.

AWWA C600 Installation of Ductile-Iron Water Mains

1.05 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

A. Six sets of manufacturer's literature of the materials of this section shall be submitted to the
Engineer for review.

B. Shop drawings shall consist of manufacturer's scale drawings, cuts or catalogs including
descriptive literature and complete characteristics and specifications, and code requirements.
Shop drawings shall be submitted for the ductile iron pipe, type of joint, fittings, couplings,
filling rings, and lining and coating in accordance with specifications.

PART 2 - PRODUCTS

2.01 MATERIALS:

A. The Contractor shall use push-on joint type ductile iron pipe unless otherwise indicated on the
plans or specified herein.

B. All ductile iron pipe shall be designed in accordance with AWWA C150 and shall be
manufactured in accordance with AWWA C151.

C. Unless otherwise indicated or specified, ductile iron pipe shall be Thickness Class 52.

D. All pipe delivered to the job site shall be accompanied by independent testing laboratory
reports certifying that the pipe and fittings conform to the above-mentioned specifications. In
addition, the pipe shall be subject to thorough inspection and tests, the right being reserved for
the Engineer to apply such of the tests specified, as he may from time to time deem necessary.

E. All cutting of pipe shall be done with a machine suitable for cutting DI pipe. Cut ends shall
be beveled when recommended by the pipe manufacturer.

2.02 FITTINGS:

A. Fittings shall conform to the requirements of AWWA C110 or C153 as appropriate and shall
be of a pressure classification at least equal to that of the pipe with which they are used.
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B. The Contractor shall use ductile iron fittings. Cast-iron, Class 250 fittings may be substituted,
upon approval of the Engineer, for ductile iron fittings.

C. Unless otherwise indicated, fittings shall have all bell mechanical joint ends.

2.03 GASKETS, GLANDS, NUTS AND BOLTS:

A. Gaskets, glands, nuts, bolts and accessories shall conform to AWWA C111 or C153 as
appropriate.

B. Gaskets shall be of plain tipped rubber, suitable for exposure to the liquid within the pipe.

C. Glands shall be ductile or cast iron.

D. Bolts and nuts shall be high strength alloy.

2.04 LINING AND COATING:

A. The inside of pipe and fittings shall have a coating of Protecto 401 Ceramic Epoxy Interior
Coating in accordance with coating manufacturers recommendations and applied at a 40 mils
nominal thickness to interior surfaces of the pipe; or a fusion bonded epoxy [FBE] primer at 5
mils thickness and a fusion bonded polyethylene [FRP] surface coating, which may be used
for pipe fittings.

B. The outside of pipe and fittings shall be coated with the standard asphaltic coating specified
under the appropriate AWWA Standard Specification for pipe and fittings.

C. Machined surfaces shall be cleaned and coated with a suitable rust preventative coating at the
shop immediately after being machined.

2.05 FLEXIBLE COUPLINGS:

A. All sleeve-type couplings and accessories shall be of a pressure rating at least equal to that of
the pipeline in which they are to be installed.

B. Couplings shall be cast or ductile iron and shall be provided with gaskets of a composition
suitable for exposure to the liquid within the pipe.

C. Couplings for buried pipe shall be Dresser 153; Smith-Blair Type 441 or 443; Romac Style
501; Ford Style FC1 or FC2; or approved equal.

PART 3 - EXECUTION

3.01 INSPECTION BEFORE INSTALLATION:

Pipes and fittings shall be subjected to a careful inspection just before being laid or installed.
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3.02 HANDLING AND CUTTING:

A. Any pipe or fitting which has a damaged lining, scratched or marred machine surface and/or
abrasion of the pipe coating or lining shall be rejected and removed from the job-site.

B. Any fitting showing a crack and any fitting or pipe which has received a severe blow that may
have caused incipient fracture, even though no such fracture can be seen, shall be marked as
rejected and removed at once from the work.

C. In any pipe showing a distinct crack and in which it is believed there is no incipient fracture
beyond the limits of the visible crack, the cracked portions, if so approved, may be cut off by
and at the expense of the Contractor before the pipe is laid so that the pipe used will be
perfectly sound. The cut shall be made in the sound barrel at a point at least 12-inches from
the visible limits of the crack.

D. Except as otherwise approved, all cutting shall be done with a machine suitable for cutting
ductile iron pipe. Hydraulic squeeze cutters are not acceptable for cutting ductile iron pipe.
Travel type cutters or rotary type abrasive saws may be used. All cut ends shall be examined
for possible cracks caused by cutting.

E. Lined and coated pipe and fittings shall be assembled and installed with approved packing or
gaskets of the type recommended by the pipe manufacturer for the particular lining used.

3.03 INSTALLATION:

A. Each pipe length shall be inspected before being laid to verify that it is not cracked. Pipe shall
be laid to conform to the lines and grades indicated on the drawings or given by the Engineer.
Each pipe shall be so laid as to form a close joint with the next adjoining pipe and bring the
inverts continuously to the required grade.

B. The pipe shall be supported by compacted crushed stone. Crushed stone shall be as specified
under Section 02300, EARTHWORK.

C. The pipe shall not be driven down to grade by striking it with a shovel handle, timber,
rammer, or other unyielding object. When each pipe has been properly bedded, enough of the
backfill material shall be placed and compacted between the pipe and the sides of the trench
to hold the pipe in correct alignment.

D. Before a joint is made, the pipe shall be checked to assure that a close joint with the next
adjoining pipe has been maintained and that inverts are matched and conform to the required
line and grade.

E. For pipe placed on crushed stone, immediately after the joint is made, the jointing area shall
be filled with suitable materials so placed and compacted that the ends of either pipe will not
settle under backfill load.

F. No pipe or fitting shall be permanently supported on saddles, blocking, or stones.
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G. Branches and fittings shall be laid by the Contractor as indicated on the drawings, and/or as
required by the Engineer. Open ends of pipe and branches shall be closed with DI caps
secured in place with premolded gasket joints or as required by the Engineer.

H. All pipe joints shall be made as nearly watertight as practicable. There shall be no visible
leakage at the joints and there shall be no sand, silt, clay, or soil of any description entering
the pipeline at the joints. Where there is evidence of water or soil entering the pipeline,
connecting pipes, or structures, the defects shall be repaired to the satisfaction of the
Engineer.

I. The Contractor shall build a tight bulkhead in the pipeline where new work enters an existing
sewer. This bulkhead shall remain in place until its removal is authorized by the Engineer.

J. Care shall be taken to prevent earth, water, and other materials from entering the pipe, and
when pipe-laying operations are suspended, the Contractor shall maintain a suitable stopper
in the end of the pipe and at openings for manholes.

K. As soon as possible after the pipe and manholes are completed on any street, the Contractor
shall flush out the new pipeline using a rubber ball ahead of the water, and none of the
flushing water or debris shall be permitted to enter any existing sewer.

3.04 PUSH ON JOINTS:

A. Joining of push-on joint pipe shall conform to AWWA C600.

B. If effective sealing of the joint is not attained, the joint shall be disassembled, thoroughly
cleaned, a new gasket inserted and joint reassembled.

3.05 MECHANICAL JOINTS:

A Assembling of fittings with mechanical joint ends shall conform to AWWA C600.

B. If effective sealing of the joint is not attained at the maximum torque indicated in the above
standard, the joint shall be disassembled and thoroughly cleaned, then reassembled. Bolts
shall not be overstressed to tighten a leaking joint.

3.06 SLEEVE-TYPE COUPLINGS:

A. Pipe ends shall be cleaned thoroughly prior to installation. After the bolts have been inserted
and all nuts have been made up finger tight, diametrically opposite nuts shall be progressively
and uniformly tightened all around the joint, preferable by use of a torque wrench of the
appropriate size and torque for the bolts. The correct torque as indicated by a torque wrench
shall not exceed 90 foot-lb.
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3.07 QUALITY ASSURANCE

A. LEAKAGE TESTING FOR GRAVITY PIPE:

1. On completion of a section of sewer, including building connections installed to the
property line, the Contractor shall install suitable bulkheads as required, dewater and
test the sewer for leakage.

2. Unless otherwise approved, the section shall be tested using low-pressure air test
procedures. If circumstances permit, the Engineer may allow testing by infiltration or
exfiltration in lieu of air testing.

3. The air test procedures shall conform to the Uni-Bell Recommended Practice for Low
Pressure Air Testing of Installed Sewer Pipe, UNI-B-6. The starting air pressure for the
test shall be 4 psig (greater than the average groundwater back pressure of any
groundwater above the pipe, but not greater than 9.0 psig). The minimum duration
permitted for the prescribed low pressure air exfiltration pressure drop between two
consecutive manholes shall not be less than provided in Table I or Table II of UNI-B-6.
Note that UNI-B-6 suggests that use of the 0.5 psig pressure drop is more efficient since
the time requirements are half of the 1.0 psig-pressure drop. The two tables are
reproduced on the following pages.

4. Using the air pressure test, if there has been no leakage (zero psig drop) after one hour
of testing, the section undergoing test shall have passed.

5. If either infiltration or exfiltration testing is permitted by the Engineer, the test shall be
conducted for at least 24 hours. The amount of infiltration or exfiltration shall not
exceed 100 gallons per inch-diameter per mile of sewer per 24 hours.

6. The infiltration test measures leakage into a section of sewer and may be used only
where the groundwater level is one foot or more above the crown of the section of
sewer pipe at its upper end and at least one foot above the top of building connections
and chimneys. For making the infiltration tests, underdrains, if used, shall be plugged
and other groundwater drainage shall be stopped to permit the groundwater to return to
its normal level insofar as practicable. Allowances shall be made for water, which may
enter the sewer through pipe connections and inlets during the infiltration test.

7. Where the groundwater level is less than 1 foot above the top of the pipe at its upper
end, the exfiltration test may be used. The sewers shall be subjected to an internal
pressure by plugging the pipe at the lower end and then filling the pipelines and
manholes with clean water to a height of 2 feet above the highest point in the system to
be tested, including main pipeline, service connections and chimneys. When slopes
between manholes are steep, the Contractor shall insure that this test can be
accomplished without danger of forcing stoppers from wye or tee branches.
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8. The rate of exfiltration from the sewers shall be determined by measuring the amount of
water required to maintain the water level at the elevation established at the beginning
of the test.

9. The Contractor shall construct such weirs or other means of measurements as may be
required, shall furnish water and shall do all necessary pumping to enable the test to be
properly made.

10. The Contractor shall be responsible for the satisfactory watertightness of the entire
section of sewer. Should the sections under test fail to meet the requirements, the
Contractor shall do all work of locating and repairing leaks and retesting as the
Engineer may require without additional compensation. A plan of the method of
repairing any leaks that are found shall be submitted to the Engineer for review.

TABLE 1

SPECIFICATION TIME REQUIRED FOR A 1.0 PSIG PRESSURE DROP
FOR SIZE AND LENGTH OF PIPE INDICATED FOR Q=0.0015

Pipe
Diameter

(in)

Minimum
Time

(min:sec)

Length for
Min. Time

(ft)

Length for
Longer
Length
(sec)

Specification time for length (L) shown (min:sec)

100 ft 150
ft

200 ft 250 ft 300 ft 350 ft 400 ft 450 ft

4 3:46 597 .380 L 3:46 3:46 3:46 3:46 3:46 3:46 3:46 3:46

6 5:40 398 .854 L 5:40 5:40 5:40 5:40 5:40 5:40 5:42 6:24

8 7:34 298 1.52 L 7:34 7:34 7:34 7:34 7:36 8:52 10:08 11:24

10 9:26 239 2.374 L 9:26 9:26 9:26 9:53 11:52 13:51 15:49 17:48

12 11:20 199 3.418 L 11:20 11:20 11:24 14:15 17:05 19:56 22:47 25:38

15 14:10 159 5:342 L 14:10 14:10 17:48 22:15 26:42 31:09 31:09 35:36

18 17:00 133 7.692 L 17:00 19:13 25:38 32:03 38:27 44:52 51:16 57:41

21 19:50 114 10.470 L 19:50 26:10 34:54 43:37 52:21 61:00 69:48 78:31

24 22:40 99 13.674 L 22:47 34:11 45:34 56:58 68:22 79:46 91:10 102:33

27 25:30 88 17.306 L 28:51 43:16 57:41 72:07 86:32 100:57 115:22 129:48

30 28:20 80 21.366 L 35:37 53:25 71:13 89:02 106:50 124:38 142:26 160:15

33 31:10 72 25.852 L 43:05 64:38 86:10 107:43 129:16 150:43 172:21 193:53

36 34:00 66 30.768 L 51:17 76:55 102:34 128:12 153:50 179:29 205:07 230:46
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TABLE 2

SPECIFICATION TIME REQUIRED FOR A 0.5 PSIG PRESSURE DROP
FOR SIZE AND LENGTH OF PIPE INDICATED FOR Q=0.0015

Pipe
Diameter

(in)

Minimum
Time

(min:sec)

Length
for Min.
Time (ft)

Length for
Longer

Length (sec)

Specification time for length (L) shown (min:sec)

100 ft 150 ft 200 ft 250 ft 300 ft 350 ft 400 ft 450 ft

4 1:53 597 .190 L 1:53 1:53 1:53 1:53 1:53 1:53 1:53 1:53

6 2:50 398 .427 l 2:50 2:50 2:50 2:50 2:50 2:50 2:51 3:12

8 3:47 298 .760 L 3:47 3:47 3:47 3:47 3:48 4:26 5:04 5:42

10 4:43 239 1.187 L 4:43 4:43 4:43 4:57 5:56 6:55 7:54 8:54

12 5:40 199 1.709 L 5:40 5:40 5:42 7:08 8:33 9:58 11:24 12:50

15 7:05 159 2.671 l 7:05 7:05 8:54 11:08 13:21 15:35 17:48 20:02

18 8:30 133 3.846 L 8:30 9:37 12:49 16:01 19:14 26:26 25:38 28:51

21 9:55 114 5.235 L 9:55 13 17:27 21:49 26:11 30:32 34:54 39:16

24 11:20 99 6.837 L 11:24 17:57 22:48 28:30 34:11 39:53 45:35 51:17

27 12:45 88 8.653 L 14:25 21:38 28:51 36:04 43:16 50:30 57:42 46:54

30 14:10 80 10:683 L 17:48 26:43 35:37 44:31 53:25 62:19 71:13 80:07

33 15:35 72 12:926 L 21:33 32:19 43:56 53:25 64:28 75:24 86:10 96:57

36 17:00 66 15:384 L 25:39 38:28 51:17 64:06 76:55 89:44 102:34 115:23

B. LEAKAGE TESTING FOR FORCEMAINS:

1. Prior to the pressure and leakage tests, the piping shall be thoroughly flushed clean of
all dirt, dust, oil, grease and other foreign material. This work shall be done with care
to avoid damage to linings and coatings.

2. The installed pipe shall be pressure tested and leakage tested in accordance with
AWWA Standard C600.

3. Unless otherwise approved, all pipelines shall be given a combined pressure and
leakage tests between line valves. The Contractor shall furnish and install suitable
temporary testing plugs or caps; all necessary pressure pumps, pipe connections, meters,
gates, and other necessary equipment; and all labor required. The Owner or Engineer
shall have the privilege of using their own gages.
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4. Subject to approval and provided that the tests are made within a reasonable time
considering the progress of the project as a whole, and the need to put the section into
service, the Contractor may make the tests when he desires.

5. Unless it has already been done, the section of pipe to be tested shall be filled with
water of approved quality, and all air shall be expelled from the pipe. The Contractor
shall follow established procedures for filling the pipe and expelling trapped air to avoid
exposing the piping system to water-hammer. If blowoffs are not available at high
points for releasing air, the Contractor shall excavate as required and install the
necessary taps. If the Contractor changes the grade of pipe installation, he will be
responsible for locating the taps at the correct location in the system for testing. Taps
shall be installed at the beginning and end of each run. After completion of the test, if
so required by the Engineer, he shall remove corporations used for testing; plug the
holes and backfill as necessary.

6. The section under test shall be maintained full of water for a period of 24 hours prior to
the combined pressure and leakage test being applied.

7. The pressure shall consist of first raising the water pressure (based on the elevation of
the lowest point of the section under test corrected to the gage location) to a pressure in
pounds per square inch numerically equal to the pressure rating of the pipe (150 psi,
unless otherwise noted). If the Contractor cannot achieve the specified pressure and
maintain it for a period of one hour, the section shall be considered as having failed to
pass the pressure test.

8. If the pressure test fails, the Contractor shall make a leakage test by metering the flow
of water into the pipe while maintaining in the section being tested a pressure equal to
the pressure rating of the pipe. If the average leakage during a two-hour period exceeds
a rate of 11.6 gallons per inch of diameter per 24 hours per mile of pipeline, the section
shall be considered as having failed the leakage test. For example, if 1,000 feet of
12-inch pipe is to be tested, the allowable leakage is 2.2 gallons over a 2-hour period,
calculated as follows:

L = (11.6 gal) X (12") X (2 hr.) X (1000') = 2.2 gal
(1") X (24 hr.) X (5280')

9. If the section fails to pass the pressure and leakage test, the Contractor shall do
everything necessary to locate, uncover, and repair or replace the defective pipe, fitting,
or joint, all at his own expense and without extension of time for completion of the
work. Additional tests and repairs shall be made until the section passes the specified
test.

END OF SECTION
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SECTION 02220

SELECTIVE STRUCTURE DEMOLITION

PART 1 - GENERAL

1.01 WORK INCLUDED:

A. Demolish designated interior structures, remove slabs-on-grade; disconnect utilities;
remove building wall panels and girts where noted.

B. Remove designated building equipment and fixtures; remove designated partitions and
components.

C. Remove foundations and substructures.

D. Refer to the Town of Greenwich specification and related reporting with regards to
prior hazardous materials testing (including asbestos, PCBs, lead etc.) and lead
materials testing performed on the existing buildings to be demolished. The contractor
shall be responsible for reviewing this information and coordinating directly with the
town on any additional requirements as a result of the testing performed or any
materials present requiring special handling or disposal.

1.02 REGULATORY REQUIREMENTS:

A. Conform to applicable codes and requirements for demolition of structure, safety of
adjacent structure, dust control, service utilities, and discovered hazards.

B. Dispose or recycle all demolition debris in accordance with all applicable regulations.

1.03 RELATED WORK:

A. Section 01562, DUST CONTROL

B. Section 02300, EARTHWORK

1.04 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

A. Submit six (6) copies of a demolition plan to the Engineer for review at least two weeks
prior to the start of work, describing the proposed sequence, methods, and equipment
required for the demolition and disposal. Also, indicate measures to be taken to protect
new work, and structures and facilities to remain.
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B. Do not proceed with the demolition until the Engineer has given written acceptance of
the demolition plan. Also, refer to the Town of Greenwich Specification with regards
to phasing of work, particularly for the schedule of when demolition of existing
buildings and parking lot work is to begin.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.01 PREPARATION:

A. Provide, erect, and maintain temporary barriers and security devices.

B. Notify Owner of procedures which may affect property, of potential noise, utility
outage, or disruption. Coordinate with Owner.

C. Erect and maintain weatherproof airtight closures for exterior openings.

D. Erect and maintain temporary partitions to prevent spread of dust, odors and noise to
permit continued Owner occupancy.

E. Protect existing items which are not indicated to be removed.

F. Arrange with, pay for all required fees, and perform work required by utility companies
and municipal departments for discontinuance or interruptions of utility services due to
demolition work.

3.02 DEMOLITION REQUIREMENTS:

A. Conduct demolition in accordance with approved plan, so as to minimize interference
with adjacent building areas.

B. Under no circumstances shall explosives be used.

C. Conduct operations with minimum interference to public or private accesses.

D. Maintain protected access and egress at all times. Do not close or obstruct roadways
without permits.

E. Cease operations immediately if adjacent structure appears to be in danger. Notify
Engineer.

3.03 BUILDING DEMOLITION:

A. Disconnect, cap, identify and remove designated utilities.

B. Demolish components indicated, in an orderly and careful manner.
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C. Remove concrete slabs-on-grade in areas noted.

D. Remove foundations and substructure to a minimum of 4 feet below finished grade.

E. Backfill foundations and substructure excavations with Class B or Select Backfill.
Compact backfill in accordance with Section 02300, EARTHWORK.

F. Rough grade and compact areas affected by demolition to maintain grades and contours
per Drawings.

3.04 SELECTIVE DEMOLITION:

A. Demolish and remove components in an orderly and careful manner, in sequence as
indicated on Drawings.

B. Protect existing supporting structural members and equipment.

3.05 CLEAN UP:

A. Remove demolished materials from site as work progresses.

B. Leave areas of work in clean condition.

END OF SECTION
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SECTION 02221

ABANDONMENT OF EXISTING WATER MAINS

PART 1 - GENERAL

1.01 WORK INCLUDED:

A. This Section covers the abandonment of existing water mains, complete.

B. The Contractor shall abandon water mains as indicated on the drawings.

1.02 RELATED WORK:

A. Section 02300, EARTHWORK

B. Section 02080, DUCTILE IRON PIPE AND FITTINGS

C. Section 03302, FIELD CONCRETE

PART 2 - PRODUCTS (NOT APPLICABLE)

PART 3 - EXECUTION

3.01 ABANDONMENT OF EXISTING WATER MAINS:

A. All water mains to be abandoned shall be physically removed and disposed of by the
Contractor only when the main enters the trench limits.

B. Sections of water mains that are not removed shall have open ends plugged with
concrete or brick and mortar to prevent the entrance of soil into the pipe after
backfilling.

C. Any water main to be abandoned shall be cut at its connection to a live main and
physically disconnected. A watertight ductile iron cap with concrete backing shall be
installed on the live main. If a gate valve or corporation stop exists at the connection, it
shall be closed.

D. Valve boxes shall be removed from all valves and curb stops which are on the
abandoned main.

E. Hydrants, including hydrant barrels to be abandoned shall be removed completely and
delivered to the Owner's storage area. Open pipe ends remaining shall be plugged with
concrete or brick and mortar to prevent the entrance of soil into the pipe after
backfilling.
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F. Abandonment of meter shall be coordinated with the water utility. Once the meter is
removed, meter pits shall be removed or the top four feet removed. The contractor shall
place compacted clean fill in the void left by the meter pit. The ground or paved surface
shall be restored in accordance the specifications. The Contractor shall dispose of meter
pit materials that are to be removed. Unless the Owner designates a site for receiving
the removed materials, the Contractor shall dispose of the materials at a site of his own
choosing.

END OF SECTION
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SECTION 02222

ABANDONMENT OF SEWERS AND DRAINS

PART 1 - GENERAL

1.01 WORK INCLUDED:

A. This Section covers the abandonment of sewers and drains through various means
including furnishing, handling and installation of all concrete and masonry plugs;
removal and disposal of manholes, and filling existing pipes, as shown on the Drawings
and specified herein.

B. The Contractor shall furnish all materials, tools, labor, and equipment to abandon
existing sewers, combined sewers, and drains.

1.02 RELATED WORK:

A. Section 03302, FIELD CONRETE

1.03 REFERENCES:

The following standards form a part of this specification, as referenced:

American Society for Testing and Materials (ASTM)

ASTM C32 Specifications for Sewer and Manhole Brick (Made from Clay or
shale).

1.04 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

The Contractor shall submit six sets of its plan for abandoning existing pipe, showing
equipment, methods and materials. The plan shall be submitted to and reviewed by the
Engineer before construction.

PART 2 - PRODUCTS

2.01 PLUGS:

A. Plugs installed at the open ends of the pipe to be abandoned shall be 12-inch thick
3,000-psi cement concrete, or 8-inch thick brick masonry as directed. The pipes to be
abandoned include all sewer, combined sewer, and drains as specified herein and as
shown on the Drawings.
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B. Precast cement concrete plugs that are used shall meet the requirements for 3,000 psi
concrete and shall be free of cracks and spalls. Brick masonry plugs shall be made of
brick meeting the requirements of ASTM C32, for grade SS, hard brick.

C. Mortar shall be composed of portland cement, hydrated lime, and sand, and the volume
of sand shall not exceed three times the sum of the volumes of cement and lime. The
proportions of cement and lime shall be as directed and may vary from 1:1/4 for dense
hard-burned brick to 1:3/4 for softer brick. In general, mortar for grade SS brick shall
be mixed in the volume proportions of 1:1/2:4-1/2; portland cement to hydrated lime to
sand. The cement concrete plug shall be covered with non-shrink grout to prevent
leakage at the plug.

2.02 PIPE FILL:

A. Fill used for the abandonment of sewers, combined sewers, and drains as shown on the
drawings shall meet the requirements of the CT DOT

B. Any variance from the specified material shown on the plans or as specified herein for
the abandonment of the pipeline shall be subject to the written approval of the Engineer.

PART 3 - EXECUTION

3.01 INSTALLATION

A. PLUGS:

1. Existing sewers or drains shall be plugged with 3,000 psi concrete or with brick
masonry, as required by the Engineer. For non-circular pipes, the largest interior
cross sectional dimension shall govern in determining size of abandonment.

2. Plugs shall be of adequate strength to withstand the full soil and groundwater
pressure but not less than 5 psi.

3. Open ends of sewer and drain services less than 12 inches in diameter shall be
plugged with the appropriate VC plugs or concrete plug as required by the
Engineer. Such plug shall be made watertight with an application around the plug
of an approved watertight compound.

4. Masonry plugs shall be at least 8-inches thick and concrete plugs shall be at least
12-inches thick. Pipes entering a manhole or catch basin that are to be abandoned
shall have a plug installed that is flush with the interior wall of the structure.

B. PIPE FILL:

1. Existing sewers or drains 12-inches and larger shall be abandoned and filled and
plugged, as shown on the Drawings.
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2. Existing sewers or drains smaller than 12-inches shall be plugged and abandoned
but need not be filled with clean fill or any other material unless otherwise
specified by the Engineer.

3. The method of filling the abandoned pipeline shall fill a minimum of 95 percent
of the total annular volume of the pipe.

3.02 REMOVAL AND DISPOSAL OF MANHOLES

A. REMOVAL OF MANHOLES

1. Frames and covers will be removed and delivered to the place designated by the
Owner.

2. After filling the pipes to be abandoned that are entering the manhole as specified
above, the Contractor shall remove the cone section of a precast manhole or the
top four feet of brick in a brick manhole.

3. The Contractor shall place and compact clean fill in the void left by the removal
of the manhole.

4. The ground or paved surface shall be restored in accordance with the drawings.

B. DISPOSAL OF MANHOLES

1. The Contractor shall dispose of all manhole materials that are to be removed.
Unless the Owner designates a site for receiving the removed materials, the
Contractor shall dispose of the materials at a site of his own choosing.

3.03 REMOVAL AND DISPOSAL OF GRINDER PUMP CHAMBERS

1. Frames and covers will be removed and disposed of. Pumps shall be removed and
delivered the Owner.

2. After filling the pipes to be abandoned that are entering the chamber as specified above,
the Contractor shall remove the top four feet of the chamber.

3. The Contractor shall place and compact clean fill in the void left by the removal of the
chamber.

4. The ground or paved surface shall be restored in accordance with the drawings.
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5. The Contractor shall dispose of all chamber materials that are to be removed. Unless
the Owner designates a site for receiving the removed materials, the Contractor shall
dispose of the materials at a site of his own choosing.

END OF SECTION
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SECTION 02230

CLEARING AND GRUBBING

PART 1 - GENERAL

1.01 WORK INCLUDED:

A. The Contractor shall do all required clearing and grubbing as indicated on the drawings
or herein specified in the area required for construction operations on the Owner's land or
in the Owner's permanent or temporary easements and shall remove all debris resulting
therefrom.

B. Unless otherwise noted, all areas to be cleared shall also be grubbed.

C. The Contractor shall not clear and grub outside of the area required for construction
operations.

1.02 RELATED WORK:

Any trees and shrubs specifically designated by the Owner not to be cut, removed,
destroyed, or trimmed shall be saved from harm and injury in accordance with Section
01570, ENVIRONMENTAL PROTECTION.

PART 2 - PRODUCTS: NOT APPLICABLE

PART 3 - EXECUTION

3.01 RIGHT TO WOOD AND LOGS:

The Owner shall have the right to cut and remove logs and other wood of value in advance
of the Contractor's operations. All remaining logs and other wood to be removed in the
course of clearing shall become the property of the Contractor.

3.02 CLEARING:

A. Unless otherwise indicated, the Contractor shall cut or otherwise remove all trees,
saplings, brush and vines, windfalls, logs and trees lying on the ground, dead trees and
stubs more than 1-foot high above the ground surface (but not their stumps), trees which
have been partially uprooted by natural or other causes (including their stumps), and other
vegetable matter such as shags, sawdust, bark, refuse, and similar materials.

B. The Contractor shall not remove mature trees (4-inches or greater DBH) in the Owner's
temporary easements.

C. Except where clearing is done by uprooting with machinery or where stumps are left
longer to facilitate subsequent grubbing operations, trees, stumps, and stubs to be cleared
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shall be cut as close to the ground as practicable but not more than 6-inches above the
ground surface in the case of small trees, and 12-inches in the case of large trees.
Saplings, brush and vines shall be cut close to the ground.

3.03 GRUBBING:

A. Unless otherwise indicated, the Contractor shall completely remove all stumps and roots
to a depth of 18-inches, or if the Contractor elects to grind the stumps, they shall be
ground to a minimum depth of 6-inches.

B. Any depression remaining from the removal of a stump and not filled in by backfilling
shall be filled with structural fill and/or loam, whichever is appropriate to the proposed
ground surface.

3.04 DISPOSAL:

All material collected in the course of the clearing and grubbing, which is not to remain,
shall be disposed of in a satisfactory manner away from the site or as otherwise approved.
Such disposal shall be carried on as promptly as possible and shall not be left until the
final clean-up period.

END OF SECTION
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SECTION 02240

DEWATERING

PART 1 - GENERAL

1.01 WORK INCLUDED:

This section specifies designing, furnishing, installing, maintaining, operating and
removing temporary dewatering systems as required to lower and control water levels
and hydrostatic pressures during construction; disposing of pumped water; constructing,
maintaining, observing and, except where indicated or required to remain in place,
removing of equipment and instrumentation for control of the system.

1.02 RELATED WORK:

A. Section 00890, PERMITS

B. Section 01570, ENVIRONMENTAL PROTECTION

C. Section 02252, SUPPORT OF EXCAVATION

D. Section 02300, EARTHWORK

1.03 SYSTEM DESCRIPTION:

A. Dewatering includes lowering the water table and intercepting seepage which would
otherwise emerge from the slopes or bottom of the excavation; increasing the stability
of excavated slopes; preventing loss of material from beneath the slopes or bottom of
the excavation; reducing lateral loads on sheeting and bracing; improving the
excavation and hauling characteristics of sandy soil; preventing rupture or heaving of
the bottom of any excavation; and disposing of pumped water.

B. Normal dewatering is defined as using conventional pumps installed in open
excavations, ditches, or sumps. Special dewatering is defined as using single or two
stage wellpoints, deep wells, or eductor and ejector systems installed in drilled holes or
jetted in place.

1.04 QUALITY ASSURANCE:

A. The Contractor is responsible for the adequacy of the dewatering systems. He shall
retain the services of a Professional Engineer registered in the state where the project is
located, experienced in dewatering systems, to independently evaluate the boring logs
and any other soils information available to determine those areas that will require
special dewatering techniques and to design the required system. The Contractor's
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Professional Engineer shall provide sufficient on-site inspection and supervision to
assure that the dewatering is carried out in accordance with his design.

B. The dewatering systems shall be capable of effectively reducing the hydrostatic
pressure and lowering the groundwater levels to a minimum of 2 feet below excavation
bottom, unless otherwise required by the Engineer, so that all excavation bottoms are
firm and dry.

C. The dewatering system shall be capable of maintaining a dry and stable subgrade until
the structures, pipes and appurtenances to be built therein have been completed to the
extent that they will not be floated or otherwise damaged.

D. The dewatering system and excavation support (see Section 02252) shall be designed so
that lowering of the groundwater level within the work area does not adversely affect
structures, utilities or wells outside of the work area.

E. Where special dewatering is used, the Contractor shall obtain at his expense the services
of a registered professional engineer to investigate, design and monitor the dewatering
system. The Contractor shall also furnish materials and install at least two observation
wells at each excavation area. The location of the wells shall be determined in the field
by the Contractor’s engineer.

1.05 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

A. At least two weeks prior to installing his dewatering system, Contractor shall submit the
attached Certificate of Design completed and signed by Contractor, identifying the
engineer responsible for design of the dewatering system. He shall also submit a
schedule showing the timing of installation and operation of the dewatering system.

B. The Contractor shall submit to the Engineer for record purposes only, the following
items bearing the Contractor's Engineer's stamp and signature, and identifying the codes
and specifications followed in the design.

1. Plans and description of the dewatering system, including the number, location
and depth of wells, wellpoints or sumps; designs of filters to prevent pumping of
fine soil; method and location for filtering and disposal of pumped water; and
flow capacity of proposed system.

2. Locations of observation wells.

C. The Contractor shall submit records of pump operation and groundwater elevations as
required by the Owner's Engineer.

PART 2 - PRODUCTS: NOT APPLICABLE

PART 3 - EXECUTION
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3.01 DEWATERING OPERATIONS:

A. All water pumped or drained from the work shall be disposed of in a manner which will
not result in undue interference with other work or damage to adjacent properties,
pavements and other surfaces, buildings, structures and utilities. Suitable temporary
pipes, flumes or channels shall be provided for water that may flow along or across the
site of the work. All disposal of pumped water shall conform to the provisions of
Section 01570 ENVIRONMENTAL PROTECTION and Section 00890 PERMITS.

B. Dewatering facilities shall be located where they will not interfere with utilities and
construction work to be done by others.

C. Dewatering procedures to be used shall be as described below:

1. Crushed stone shall encapsulate the suction end of the pump to aid in minimizing
the amount of silt discharged.

2. For dewatering operations with relatively minor flows, pump discharges shall be
directed into haybale sedimentation traps lined with filter fabric. Water is to be
filtered through the haybales and filter fabric prior to being allowed to seep out into
its natural water course.

3. For dewatering operations with larger flows, pump discharges shall be into a steel
dewatering basin. Steel baffle plates shall be used to slow water velocities to
increase the contact time and allow adequate settlement of sediment prior to
discharge into waterways.

4. Where indicated on the contract drawings or in conditions of excess silt suspended
in the discharge water, silt control bags are to be utilized in catchbasins.

D. The Contractor shall be responsible for repair of any damage caused by his dewatering
operations, at no cost to the Owner.

3.02 SPECIAL DEWATERING:

A. If conventional dewatering methods are inadequate to ensure dry and stable conditions
for structural foundations, the Contractor shall be required to use special dewatering as
necessary.

B. Special dewatering techniques may consist of one or two stage wellpoint systems, deep
wells, or eductor and ejector type systems. The Contractor shall utilize a system which
provides proper construction conditions and prevents settlement at time of installation
and upon backfilling.

C. In areas requiring special dewatering, the Contractor shall lower the groundwater level
to a minimum of 2 feet below the bottom of the final excavation grade prior to any
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installation and maintain that groundwater level until the excavation has been
backfilled. The groundwater levels shall be monitored by the Contractor's engineer to
ensure conformance with the requirements of these specifications. Construction will
not be allowed until the Owner's Engineer is satisfied that the above provisions are met.

3.03 NOISE LEVEL REQUIREMENTS:

A. All primary dewatering equipment shall be electrically operated and shall run on
commercial power. Standby equipment shall be independent of commercial power and
shall provide dewatering upon primary pump or power failure.

B. All equipment utilized by the Contractor shall conform to the Department of Energy
and Environmental Protection Division of Air Quality Control regulations. The
Contractor shall construct sound enclosures or utilize other noise reduction techniques if
the equipment does not meet the noise level requirements.

END OF SECTION
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CERTIFICATE OF DESIGN

Re: Contract Between:

OWNER:
(Name)

and
CONTRACTOR:

(Name)

on
CONTRACT:

(Number)

Date:

Title:

Contractor hereby certifies that :
(Engineer)

1. Is licensed or registered to perform professional engineering work in the state of
;

(Location of Project)

2. Is qualified to design the
(Item)

specified in Section of subject contract;

3. Has designed before;
(Item)

4. Has prepared the design in full compliance with the applications and requirements
of Section of subject contract including all applicable laws, regulations,
rules, and codes; and

5. The work has been signed and sealed pursuant to applicable state law.

FOR:
(Contractor)

BY:
(Signature)

(Name and Title)

Dated:
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SECTION 02252

SUPPORT OF EXCAVATION

PART 1 - GENERAL

1.01 WORK INCLUDED:

A. This section covers wood and steel sheeting or soldier piles and lagging with internal
bracing for support of excavations. The requirements of this section shall also apply, as
appropriate, to any methods of excavation support and underpinning which the Contractor
elects to use to complete the work.

B. The Contractor shall furnish and place timber or steel sheeting or soldier piles and lagging
of the kinds and dimensions required, complying with these specifications, where required
by regulation, indicated on the drawings or required by the Engineer.

C. Vibration monitoring shall be provided during installation and extraction of sheeting
whenever the braced excavation is adjacent to existing structures, in critical areas as noted
in the contract documents, or as requested by the Engineer.

D. Routine monitoring of the in-place excavation support system shall be provided.

1.02 RELATED WORK:

A. Section 02240, DEWATERING

B. Section 02300, EARTHWORK

1.03 QUALITY ASSURANCE:

A. This project is subject to the Safety and Health regulations of the U.S. Department of Labor
set forth in 29 CFR, Part 1926, and to the Connecticut Occupational Safety and Health Act
(Chapter 571 of the Connecticut General Statutes). Contractors shall be familiar with the
requirements of these regulations.

B. The Contractor is responsible for the adequacy of the excavation support system and shall
retain the services of a Professional Engineer registered in the State of Connecticut,
hereinafter referred to as the “Contractor’s Engineer”, shall design the required excavation
support systems. The Contractor's Professional Engineer shall practice in a discipline
applicable to excavation work, shall have experience in the design of excavation support
systems and shall design in conformance with OSHA requirements. The Contractor's
Professional Engineer shall provide sufficient on-site inspection and supervision to assure
that the excavation support system is installed and functions in accordance with his design.
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Criteria listed herein defining the responsibilities of the Contractor's Professional Engineer
are minimum requirements.

1.04 REFERENCES:

The following standards form a part of this specification as referenced herein.

American Society for Testing and Materials (ASTM)

ASTM A6 General Requirements for Rolled Steel Plates, Shapes, Sheet
Piling, and Bars for Structural Use

ASTM A328 Steel Sheet Piling

1.05 SUBMITTALS:

A. At least three weeks before starting installation of the excavation support system, the
Contractor shall submit the attached Certificate of Design completed and signed by the
Contractor and the Professional Engineer, identifying the Contractor's Professional
Engineer who will be responsible for design of the excavation support system, and
including, for record purposes only:

1. An overall time schedule for construction of the braced excavation system.

2. A description of the anticipated sequence of construction.

3. Three (3) copies each of:

a. Complete details of braced excavation methods, equipment and sizes and
lengths of materials proposed to be used.

b. Details of vibration monitoring devices and reports.

c. Details of the means and methods that will be used in monitoring the integrity
of the support system during its entire period of use to insure the safety of the
excavation.

d. Complete computations for the design of the braced excavation system bearing
the seal of the responsible Professional Engineer duly registered licensed to
practice within a discipline applicable to excavation work, in the state where
the project is located.

e. Any other pertinent data required for record purposes by the Engineer.

B. Receipt of the information by the Engineer will not relieve the Contractor of the sole
responsibility for the adequacy of the braced excavation system, and for assuring that there
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will be no resulting damage to adjacent pavement, utilities or structures, and for providing
safe conditions within the sheeted areas.

C. Further for the record, upon completion of the work of this section, the Contractor shall
submit 3 copies of all records of survey, vibration monitoring and inspection of existing
structures to the Owner's Engineer.

PART 2 - PRODUCTS

2.01 MATERIALS:

A. Timber sheeting shall be sound spruce, pine, or hemlock, and either tongue and grooved or
splined. Timber sheeting shall not be less than nominal 2-inches thick.

B. Where steel sheet piling is indicated on the drawings or installation is ordered by the
Engineer or required by OSHA standards, the material shall be of such size and strength as
required by the excavation support design prepared and submitted by the Contractor's
Professional Engineer. Steel sheet piling may be new or used material but shall not contain
splices, cutouts, patches, or other alterations which would impair its integrity or strength.
Steel sheeting shall be an approved standard section, weighing not less than 22 pounds per
square foot of wall and conforming to ASTM A6 and A328.

C. Where soldier piles and lagging are used, the steel piles shall conform to ASTM A6, and
the lagging shall meet the requirements for timber sheeting, as defined above.

D. Timber and steel used for bracing shall be of such size and strength as required in the
excavation support design prepared and submitted by the Contractor's Professional
Engineer. Timber or steel used for bracing shall be new or undamaged used material which
does not contain splices, cutouts, patches, or other alterations which would impair its
integrity or strength.

PART 3 - EXECUTION

3.01 INSTALLATION:

A. Work shall not be started until all materials and equipment necessary for construction are
either on the site of the work or satisfactorily available for immediate use as required.

B. The sheeting/lagging shall be sufficiently tight to minimize any resulting lowering of the
groundwater level outside the excavation, as required in Section 02240, DEWATERING.

C. The sheeting/piling shall be driven by approved means to the design elevation. No ends or
edges of sheeting/piling shall be left exposed in a manner which could create a possible
hazard to safety of the public or a hindrance to traffic of any kind.
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D. If boulders or very dense soils are encountered, making it impractical to drive a
sheeting/piling section to the desired depth, the section shall be treated as directed by the
Contractor's Engineer.

E. Within seven days of completing the initial installation of the earth support system, the
Contractor shall submit a certification from his Professional Engineer, stating that the
excavation support system as installed is in general compliance with the design or approved
modifications thereto.

F. The sheeting/piling shall be left in place where indicated on the drawings or required by the
Engineer in writing. At all other locations, the sheeting/piling may be left in place or
salvaged at the option of the Contractor. Wood or steel sheeting/piling permanently left in
place shall be cut off at a depth of not less than two feet below finish grade unless
otherwise required.

G. All cut-off material are the property of the Contractor and shall be promptly removed by it
from the site.

H. The satisfactory construction and maintenance of the excavation support system, complete
in place, shall be the responsibility of the Contractor.

I. The Contractor shall be responsible for promptly repairing all damage to adjacent structures
caused by the installation, performance, or removal of the excavation support system.

END OF SECTION
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CERTIFICATE OF DESIGN

RE: Contract between
OWNER:

and (Name)

CONTRACTOR:
on (Name)

CONTRACT:
(Title)

(Number) (Date)

The undersigned hereby certify that the engineer listed below:

1. Is a licensed or registered to perform professional engineering work in the State of
Connecticut.

2. Is qualified by education and training to design the

specified in Section of subject contract;

3. Has previously designed comparable excavation support systems;

4. Has prepared the design in full compliance with the requirements of subject contract,
including all applicable laws, regulations, rules, and codes; and

5. Will inspect and supervise installation of the excavation support system and will monitor
the in-place system to confirm that the system is installed and functions in accordance with
the design.

CONTRACTOR ENGINEER

By: By:
(Signature) (Signature)

(Name) (Name)

(Title) (Engineering Discipline)

(Date) (Date)

Document22
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SECTION 02300

EARTHWORK

PART 1 - GENERAL

1.01 DESCRIPTION OF WORK:

A. Work Included: Provide labor, materials and equipment necessary to complete the work of
this Section, including but not limited to the following:

1. Earth excavations of all types.

2. Sheeting, shoring, and dewatering of excavations and trenches.

3. Providing, processing, placing, and compacting earth fill materials.

4. Removal, hauling, stockpiling, re-handling, and placement of materials.

5. Off-site disposal of excess or unsuitable materials.

6. Rough grading.

1.02 RELATED WORK:

A. Section 00320, SUBSURFACE DATA

B. Section 00890, PERMITS

C. Section 01110, CONTROL OF WORK AND MATERIALS

D. Section 01570, ENVIRONMENTAL PROTECTION

E. Section 02071, GEOTEXTILE FABRICS

F. Section 02230, CLEARING AND GRUBBING

G. Section 02240, DEWATERING

H. Section 02252, SUPPORT OF EXCAVATION

I. Section 02324, ROCK EXCAVATION AND DISPOSAL

J. Section 02745, PAVING

1.03 REFERENCES:
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American Society for Testing and Materials (ASTM)

ASTM C131 Test Method for Resistance to Degradation of Small Size Coarse
Aggregate by Abrasion and Impact in the Los Angeles Machine.

ASTM C136 Method for Sieve Analysis of Fine and Coarse Aggregates.

ASTM C330 Specification for Lightweight Aggregate for Structural Concrete.

ASTM D1556 Test Method for Density of Soil in Place by the Sand Cone
Method.

ASTM D1557 Test Methods for Moisture-density Relations of Soils and Soil
Aggregate Mixtures Using Ten-pound (10 Lb.) Hammer and
Eighteen-inch (18") Drop.

ASTM D2922 Test Methods for Density of Soil and Soil-aggregate in Place by
Nuclear Methods (Shallow Depth).

Connecticut Department of Transportation Standard Specifications for Highways and
Bridges (Form 816).

“Geotechnical Engineering Report, Byram Park Pool Replacement, Greenwich,
Connecticut,” Weston & Sampson, dated July 15, 2014.

1.04 SUBMITTALS AND TESTING:

A. In accordance with requirements of the General Specifications, submit the following:

1. Backfill Materials: Submit 50 pound samples for each backfill material from each
proposed source including on-site materials. Samples of off-site soil borrow for
submission shall be collected in the presence of the Engineer so that the Engineer has
the opportunity to see each borrow material at the source. Submit a grain size
distribution curve performed in accordance with ASTM D422 and results of a moisture-
density relationship determination in accordance with ASTM D1557 for each proposed
backfill material for review by the Engineer. Additional samples and analyses shall be
submitted if a change in material occurs at the borrow or on-site sources.

2. Excavation, Dewatering, and Excavation Support Plan: Submit at least 21 calendar days
prior to the start of the work a detailed plan for the sequence of excavation and methods
to be used for excavation support and dewatering/controlling surface water in
excavations. Submit engineering design calculations stamped by a Connecticut
Registered Professional Engineer and shop drawings for earth support systems to be
used. Dewatering and groundwater control systems shall be designed to be coordinated
with excavation support systems to keep excavations free of water and to avoid
disturbance of the subgrade.
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3. Filter fabric: Submit the manufacturer’s information and one square foot representative
sample of the filter fabric.

4. Within one week after making field adjustments, resubmit revised working drawings as
necessary to reflect changes required by field conditions.

5. Obtain required permits for discharge of dewatering effluent. Submit two copies of all
permits obtained at least one week prior to system installation.

1.05 PROTECTION OF EXISTING PROPERTY:

A. The work shall be executed in such manner as to prevent any damage to existing
buildings, streets, curbs, paving, service utility lines, structures, and adjoining property.

B. Locate and mark underground utilities to remain in service before beginning the work.
Protect all existing utilities to remain in service during the operations. Do not interrupt
existing utilities except when authorized in writing by authorities having jurisdiction
unless otherwise indicated on the Contract Drawings. .

C. When an active utility line is exposed during construction, its location and elevation
shall be recorded on the Record Drawings by the Contractor and both the Engineer and
the Utility Owner shall be notified in writing. Active utilities existing on the site shall
be carefully protected from damage or relocated as required by the work.

D. Inactive or abandoned utilities encountered during construction operations shall be
removed, plugged, capped or filled. The locations of such utilities shall be recorded on
the Record Drawings.

E. Provide barricades, fences, lights, signs, and other safety devices required to protect the
public against injury.

F. In case of any damage or injury caused in the performance of the work, the Contractor
shall, at its own expense, make good such damage or injury to the satisfaction of, and
without cost to, the Owner. Existing roads, sidewalks, and curbs damaged during the
project work shall be repaired or replaced to at least the condition that existed at the start
of operations..

G. Acceptance of any of the Contractor’s plans, design calculations and methods of
construction by the Engineer shall nor relieve the Contractor of the responsibility of the
adequacy of the excavation lateral support system; preventing damage to existing or new
structures, utilities and streets adjacent to the excavations; the safety of persons working
within excavated areas and the public at large; and excavation dewatering.
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1.06 DRAINAGE:

A. The Contractor shall provide, at its own expense, adequate drainage facilities to
complete all work items in an acceptable manner. Drainage shall be done in a manner
so that runoff will not adversely affect construction procedures or cause excessive
disturbance of underlying natural ground or abutting properties.

1.07 FROST PROTECTION AND SNOW REMOVAL:

A. The Contractor shall, at its own expense, keep earthwork operations clear and free of
accumulations of snow as required to carry out the work.

B. The Contractor shall protect the subgrade and backfill beneath and within two feet on
all sides of new structures and pipes from frost penetration when freezing temperatures
are expected.

1.08 EXCAVATION CLASSIFICATIONS:

A. Earth Excavation or "Excavation" consists of removing materials encountered to the
subgrade elevations indicated and subsequent reuse or disposal of the materials
removed. All excavation is classified as earth excavation unless it otherwise meets the
classifications provided below for unauthorized excavation, or additional excavation.
Rock excavation is as defined in Section 02324.

B. Unauthorized Excavation consists of removal of materials beyond indicated subgrade
elevations or dimensions without specific request of the Engineer. Unauthorized
excavation, as well as remedial work requested by the Engineer, shall be at the
Contractor's expense.

1. Under footings, foundations, concrete slabs, retaining walls utilities, or other
structures, fill unauthorized excavations to the proper elevations with Structural
Fill as defined herein. Elsewhere, backfill and compact unauthorized excavations
as specified for excavations of the same class, unless otherwise directed.

C. Additional Excavation includes the following:

1. When excavation has reached required subgrade elevations, notify the Engineer
who will review subgrade conditions.

2. If unsuitable bearing materials are encountered at the required subgrade
elevations, carry excavations deeper and to the lateral extent as required by the
Engineer. Replace excavated material as required by the Engineer.

3. Removal of unsuitable material and its replacement as directed will be paid on the
basis of contract conditions relative to changes in work or as provided for under
the unit rates for this classification.
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PART 2 - PRODUCTS

2.01 MATERIALS:

A. CLASS B BACKFILL:

Class B Backfill shall consist of well-graded, inorganic material derived from utility
trench excavations and shall contain no stone greater than 6-inches maximum
dimension and less than approximately 10 percent passing the No. 200 sieve. The
material shall be free of trash, ice, snow, tree stumps, roots and other organic and
deleterious materials. It shall be free of highly plastic clays, of all materials subject to
decay or other materials that will corrode piping or metals. It shall be of such a nature
and character that it can be compacted to the specified densities.

B. CRUSHED STONE:

Crushed stone shall satisfy the requirements listed in ConnDOT Article M.01.01-4 or
M.01.01-6.

C. PROCESSED AGGREGATE BASE:

Processed aggregate base shall satisfy the requirements listed in ConnDOT Article
M.05.01.

D. STRUCTURAL FILL

Structural Fill shall be granular, well graded friable soil, free of rubbish, ice, snow, tree
stumps, roots, clay and organic matter, and other deleterious or organic material; graded
within the following limits:

Sieve Size Percent Finer by Weight

3" 100

No. 10 30-95

No. 40 10-70

No. 200 0-8

E. PEASTONE:

Peastone shall be smooth, hard, naturally occurring, rounded stone meeting the
following grain size requirements:

Passing 5/8 inch square sieve opening - 100%
Passing the No. 8 sieve opening - 0%

F. STATE HIGHWAY TRENCH BACKFILL:
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When required by Permit, Controlled Density Fill (CDF) shall be used to backfill
trenches. The CDF shall satisfy the requirements listed to ConnDOT.

PART 3 - EXECUTION

3.01 GENERAL REQUIREMENTS:

A. The Contract Drawings indicate the proposed finish alignments, elevations, and grades
of the work. Establish the line and grade in close conformity with the Contract
Drawings. The Engineer, however, may make minor adjustments in the field as
necessary due to conditions encountered.

B. The Contractor is responsible for establishing construction phasing, means, and
methods and interim grading and temporary conditions required to attain the finish
product required by the Contract Documents. The Contractor is responsible for all
construction, protection, movement, and maintenance of stockpiles. Establish and
maintain suitable benchmarks and grade control to accurately perform the work.

C. All excavation shall be performed in the dry. Excavation and dewatering shall be
accomplished by methods, which preserve the undisturbed state of the subgrade soils.

D. No excavation will be permitted below a line drawn downwards at 2 horizontal to 1
vertical from the underside of the closest edge of any in-place footing or utility at a
higher elevation. Plan and execute the excavation and construction sequencing
accordingly.

E. When excavations have reached the prescribed depths, the condition of the bottom of
the trench or foundation bearing surface shall be observed by the Engineer. When
filling to subgrade level has been completed, the subgrade surface shall be inspected by
the Engineer. After inspection the Contractor will receive approval to proceed if
conditions meet project requirements.

F. No excavated material shall be deposited or stockpiled at any time to endanger portions
of new or existing structures, either by direct pressure or indirectly by overloading
banks contiguous to the operation. Material, if stockpiled, shall be stored so as not to
interfere with the established sequence of the construction. If there is not sufficient area
available for stockpiling within the limits of the project, the Contractor will be required
to furnish his own area for stockpiling.

G. When the plans require excavation in areas in close proximity to existing buildings,
roads, structures and utilities it shall be the responsibility of the Contractor at his
expense to use satisfactory means and methods to protect and maintain the stability of
such roads, and structures located immediately adjacent to but outside the limits of
excavations.

H. Temporary ditches shall be made as needed to drain off surface water to avoid damaged
to areas of cut or fill. Such ditches shall be maintained as required for efficient
operations, at no additional cost to the Owner.
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I. Provide shoring, sheeting, and/or bracing at excavations, as required, to assure
complete safety against collapse of earth at the side of excavations. Provide shoring of
public utility lines where exposed in the excavations in accordance with rules and
regulations of the local authorities, as no additional cost to the Owner.

3.02 DISTURBANCE OF EXCAVATED AND FILLED AREAS DURING
CONSTRUCTION:

A. Contractor shall take the necessary steps to avoid disturbance of subgrade during
excavation and filling operations, including restricting the use of certain types of
construction equipment and their movement over sensitive or unstable materials,
dewatering and other acceptable control measures.

B. All excavated or filled areas disturbed during construction, all loose or saturated soil,
and other areas that will not meet compaction requirements as specified herein shall be
removed and replaced with a minimum 12-inch layer of compacted crushed stone
wrapped all around in a Non-Woven Filter Fabric. A Woven Filter Fabric could be
necessary as required by the Engineer. Costs of removal and replacement shall be borne
by the Contractor.

C. The Contractor shall place a minimum of 12-inch layer of crushed stone wrapped in
Non-Woven Filter Fabric over the natural underlying soil to stabilize areas which may
become disturbed as a result of rain, surface water runoff or groundwater seepage
pressures, all at no additional cost to the Owner. A Woven Filter Fabric could be
necessary as required by the Engineer. The Contractor also has the option of drying
materials in-place and compacting to specified densities.

3.03 EXCAVATION:

A. GENERAL:

1. The Contractor shall perform all work of any nature and description required to
accomplish the work as shown on the Drawings and as specified.

2. In all excavation areas, the Contractor shall strip the surficial topsoil layer and
underlying subsoil layer separate from the underlying soils. In paved areas, the
Contractor shall first cut pavement as specified in paragraph 3.03.B.1 of this
Specification. Strip pavement and pavement subbase separately from the
underlying soils. All excavated materials shall be stockpiled separately from each
other within the limits of work. The stockpiles shall be adequately protected from
weather if the intent is to re-use on site.

3. Excavations, unless otherwise required by the Engineer, shall be carried only to
the depths and limits shown on the Drawings. If unauthorized excavation is
carried out below required subgrade and/or beyond minimum lateral limits shown
on Drawings, it shall be backfilled with structural fill and compacted at the
Contractor's expense as specified below, except as otherwise indicated.
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Excavations shall be kept in dry and good conditions at all times, and all voids
shall be filled to the satisfaction of the Engineer.

4. Perform all excavations and of whatever materials encountered, in a manner as
required to allow for placing of temporary earth support, fill material, forms,
installation of pipes and other work, and to permit access for the purpose of
observing the work. Excavations shall be to such widths as will give suitable
space for the required work. Bottom of trenches and foundation excavations shall
be protected from frost and shall be firm, dry, and in acceptable condition to
receive the work. Work shall not be placed on frozen surfaces nor shall work be
placed on wet or unstable surface.

5. When excavations have reached the subscribed depths, the conditions of the
bottom of trenches, foundation bearing surfaces, and pavement subgrades shall be
observed by the Engineer. After observation, the Contractor will receive approval
to proceed if conditions meet the project requirements.

6. No excavated material shall be deposited or stockpiled at any time to endanger
portions of new or existing structures, either by direct pressure or indirectly by
overloading banks contiguous to the operation. Material, if stockpiled, shall be
stored so as to not interfere with the established sequence of construction. If there
is not sufficient area available for stockpiling within the limits of the project, the
Contractor will be required to furnish his own area for stockpiling.

7. The Contractor shall follow a construction procedure, which permits visual
identification of stable subgrades. Where groundwater is encountered, the size of
the open excavation shall be limited to that which can be handled by the
Contractor's chosen method of dewatering and which will allow visual
observation of the bottom and backfill in the dry.

8. The Contractor shall excavate unsuitable materials to stable subgrades where
encountered at proposed excavation subgrade, as required by the Engineer.
Unsuitable materials includes topsoil, loam, peat, other organic materials, snow,
ice, and trash. Unless specified elsewhere or otherwise required by the Engineer,
areas where unsuitable materials have been excavated to stable ground shall be
backfilled with compacted structural fill or crushed stone wrapped all around in
suitable filter fabric.

B. TRENCHES:

1. Prior to excavation, trenches in pavement areas shall have the traveled way
surface cut in a straight line by a concrete saw or equivalent method, to the full
depth of pavement. Excavation shall only be between these cuts. Excavation
support shall be provided as required to avoid undermining of pavement and
surrounding features. Cutting operations shall not be performed by ripping
equipment.
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2. The Contractor shall satisfy all dewatering requirements specified in Section
02240 DEWATERING, before performing trench excavations.

3. Trenches shall be excavated to such depths as will permit the pipe to be laid at the
elevations, slopes, and depths of cover indicated on the Drawings. Trench widths
shall be as shown on the Drawings or as specified.

4. Where pipe is to be laid in bedding material, the trench may be excavated by
machinery to, or just below, the designated subgrade provided that the material
remaining in the bottom of the trench is not disturbed.

5. If pipe is to be laid in embankments or other recently filled areas, the fill material
shall first be placed to a height of at least 12-inches above the top of the pipe
before excavation.

6. Pipe trenches shall be made as narrow as practicable and shall not be widened by
scraping or loosening materials from the sides. Every effort shall be made to keep
the sides of the trenches firm and undisturbed until backfilling has been
completed.

7. If, in the opinion of the Engineer, the subgrade, during trench excavation, has
been disturbed as a result of rain, surface water runoff or groundwater seepage
pressures, the Contractor shall remove such disturbed subgrade to a minimum of
12-inches and replace with crushed stone wrapped in Non-Woven or Woven filter
fabric. Cost of removal and replacement shall be borne by the Contractor.

8. All trenches required to be permitted must be attended, covered, barricaded, or
backfilled. Covers must be road plates at least ¾-inch thick or equivalent,
barricades must be fences at least 6-feet high with no openings greater than 4-
inches between vertical supports and all horizontal supports required to be located
on the trench-side of the fencing.

C. BUILDING AND FOUNDATION EXCAVATION:

1. Excavations shall not be wider than required to set, brace, and remove forms for
concrete, or perform other necessary work. All excavations shall extend to
materials required by the Geotechnical Report.

2. After the excavation has been made, and before forms are set for footings, mats,
slabs, or other structures, and before reinforcing is placed, all loose or disturbed
material shall be removed from the subgrade. The bearing surface shall then be
compacted to meet the requirements of this specification. All bearing subgrades
and bearing surfaces shall be observed and approved by the Engineer prior to
placement of fill, forms, reinforcement, geotextiles, etc.

3. If, in the opinion of the Engineer, the existing material at subgrade elevation is
unsuitable for structural support, the Contractor shall excavate and dispose of the
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unsuitable material to the required width and depth as required by the Engineer.
If, in the opinion of the Engineer, filter fabric is required; the Contractor shall
place filter fabric, approved by the Engineer, as per manufacturer’s
recommendations. Crushed stone shall then be placed in lifts and compacted to
required densities. Backfill shall be placed to the bottom of the proposed
excavation.

D. EXCAVATION NEAR EXISTING STRUCTURES:

1. Attention is directed to the fact that there are pipes, manholes, drains, and other
utilities in certain locations. An attempt has been made to locate all utilities on
the drawings, but the completeness or accuracy of the given information is not
guaranteed.

2. As the excavation approaches pipes, conduits, or other underground structures,
digging by machinery shall be discontinued and excavation shall be done by
means of hand tools, as required. Such manual excavation, when incidental to
normal excavation, shall be included in the work to be done under items involving
normal excavation.

3. Where determination of the exact location of a pipe or other underground
structure is necessary for properly performing the work, the Contractor shall
excavate test pits to determine the locations.

3.04 FILLING AND BACKFILLING:

A. SUBGRADE PREPARATION:

The subgrades for buildings, utilities, pavement areas, and other site improvements
shall be shaped to lines, grades, and cross-sections shown on the Contract Drawings
and be thoroughly compacted in accordance with the requirements of this section.
These operations shall include any required reshaping and wetting to obtain proper
compaction. All soft or otherwise unsuitable material shall be removed and replaced
with suitable material. The resulting area, and all other low sections, holes, or
depressions shall be brought to the required grade with accepted material and the entire
subgrade shaped to line, grade and cross-section and thoroughly compacted.

Before surface or base materials are spread, the subgrade shall be shaped to an accurate
and true surface conforming to the line and grades indicated on the Contract Drawings.
All surface irregularities shall be filled with suitable material or removed and such
areas recompacted until the surface is properly shaped and properly compacted. A
tolerance of 3/8- inch in paved areas and 1/2-inch in non-paved areas above or below
the finished subgrade elevation will be allowed provided that this dimension above or
below grade is not maintained for a distance longer than 50-feet and that the required
crown is maintained in the subgrade. Any portion, which is not accessible to a roller,
shall be thoroughly compacted by other mechanical or manual methods.
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All fills shall be placed in horizontal layers. Fill shall not be placed following the
natural contours of the ground. Fill shall be placed starting in the lowest areas working
up to finish grades in horizontal layers in the manner specified herein. Each layer of fill
shall be benched into the existing slope in order to avoid the formation of a shear plane.

B. ZONE OF INFLUENCE BELOW FOOTINGS:

The vertical and lateral limits of Structural Fill below proposed footings (the “zone of
influence”) shall be defined by a horizontal plane extending away from the outside
bottom edge of the footings for two feet, then by a plane that slopes down and away
from the foundation at a maximum 1H:1V slope to the natural inorganic subgrade.
Structural Fill shall be placed within the zone described above in maximum 10-inch
thick lifts measured prior to compaction. Each lift shall be thoroughly compacted to at
least 95 percent of the maximum dry density as determined by Modified Proctor
Compaction Testing (ASTM D1557).

C. BACKFILL MATERIAL:

Unless otherwise specified or directed, material used for filling and backfilling shall
meet the material requirements specified herein. In general, the material used for
backfilling utility trench excavations shall be material removed from the excavations
provided that the reuse of these materials result in the required trench compaction and
meets the requirements specified for Structural Fill (from the springline to 12-inches
above the pipe crown) and Class B (above Structural Fill up to the pavement subbase).
Structural Fill shall be used in lieu of Class B Fill in all areas within the zone of
influence of foundations and rigid structures. All backfill placed within the building
limits, as backfill around stem walls, and as backfill against retaining walls shall be
Structural Fill unless otherwise specified. In areas where the bottom of the excavation
is below the groundwater table, the first lift of backfill shall be 12-inches of compacted
crushed stone wrapped with non-woven filter fabric. Place backfill to a maximum loose
lift thickness of 10-inches. Maintain backfill material with uniform moisture content,
with no visible wet or dry streaking, and at a moisture content that allows compaction
to the degree specified herein.

D. TRENCH BACKFILL:

1. After the utility pipe installation has been inspected and approved, trenches shall
be backfilled as soon as practicable with specified material. All trench backfilling
shall be done with care.

2. Backfill material for pipe bedding shall be deposited in the trench, uniformly on
both sides of the pipe, for the entire width of the trench to the springline of the
pipe. The backfill material shall be placed by hand shovels, in layers not more
than 6-inches thick in loose depth, and each layer shall be thoroughly and evenly
compacted by tamping on each side of the pipe to provide uniform support around
the pipe, free from voids.

3. The balance of backfill shall be spread in layers not exceeding 10-inches in loose
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depth. Each layer shall be thoroughly compacted by mechanical methods and
shall contain no rock, stones or boulders larger than 3-inches in their greatest
dimension.

3. All trench backfilling shall be done with special care and must be carefully
placed so as not to disturb the work at any time; if necessary, a timber grillage or
other suitable method shall be used to break the fall of the material. The moisture
content of the backfill material shall be such that proper compaction will be
obtained. Puddling of backfill with water will not be permitted. Backfill within
areas to receive topsoil or pavement construction shall be made to grades required
to establish the proper subgrade for the placement of topsoil or pavement base
courses.

4. In backfilling trenches, each layer of backfill material shall be moistened and
compacted to a density at least equal to that of the surrounding undisturbed earth,
and in such a manner as to permit the rolling and compaction of the filled trench
or excavation with the adjoining earth to provide the required bearing value, so
that paving of the excavated and disturbed areas, where required, can proceed
immediately after backfilling is completed.

5. Any trenches or excavations improperly backfilled or where settlement occurs
shall be reopened, to the depth required for proper compaction, then refilled and
compacted with the surface restored to the required grade and condition, at no
additional expense to the Owner.

6. During filling and backfilling operations, pipelines will be checked by the
Engineer to determine whether any displacement of the pipe has occurred. If the
observation of the pipelines shows poor alignment, displaced pipe or any other
defects they shall be remedied in a manner satisfactory to the Engineer at no
additional cost to the Owner.

E. BACKFILLING AGAINST STRUCTURES:

1. Backfilling against masonry or concrete shall not be done until permitted by the
Engineer. The Contractor shall not place backfill against or on structures until
they have attained sufficient strength to support the loads (including construction
loads) to which they will be subjected, without distortion, cracking or other
damage. As soon as practicable after the structures are structurally adequate and
other necessary work has been satisfactorily completed and approved, as required
by the Engineer. After satisfactory completion of leakage tests and satisfactory
completion of any other required work in connection with the structures,
backfilling around the structures shall commence using suitable and approved
material. Just prior to placing backfill, the areas shall be cleaned of all excess
construction material and debris and the bottom of excavations shall be in a
thoroughly compacted condition.

2. Symmetrical backfill loading shall be maintained. Special care shall be taken to
prevent any wedging action or eccentric loading upon or against the structures.
During backfilling operations, care shall be exercised that the equipment used will
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not overload the structures in passing over and compacting these fills. Except as
otherwise specified or required, backfill shall be placed in layers not more than
10-inches in loose depth and each layer of backfill shall be compacted thoroughly
and evenly using approved types of mechanical equipment. Each pass of the
equipment shall cover the entire area of each layer of backfill.

3. In compacting and other operations, the Contractor shall conduct his operations in
a manner to prevent damage to structures due to passage of heavy equipment
over, or adjacent to, structures, and any damage thereto shall be made good by the
Contractor at no additional expense to the Owner.

F. After backfilling trenches and excavations, the Contractor shall maintain the surfaces of
backfill areas in good condition so as to present a smooth surface at all times level with
adjacent surfaces. Any subsequent settling over backfilled areas shall be repaired by the
Contractor immediately, and such maintenance shall be provided by the Contractor for
the life of this Contract, at no additional expense to the Owner.

G. The completed and approved subgrades upon which topsoil is to be placed, or
pavements are to be installed, shall not be disturbed by traffic of other operations and
shall be maintained in a satisfactory condition until the base and finished courses are
placed. The storage or stockpiling of materials on finished subgrade will not be
permitted.

H. Uniformly shape the surfaces of all areas to be graded, to the lines and grades indicated
on the Contract Drawings, and as directed, including excavated and filled sections,
embankments and adjacent transition areas, and all areas disturbed as a result of the
Contractor's operations. The finished surfaces shall be reasonably smooth, compacted
and free from surface irregularities.

I. The Contractor is responsible to provide the finish grades as shown on the Contract
Drawings. The Contractor shall provide temporary erosion control throughout the
construction period to maintain all constructed lawns, and to protect all existing drains,
catch basins, swales, from any debris or soil entering from excavation, backfill, or
erosion. Contractor shall take whatever precautions are necessary to accomplish this
temporary erosion control such as silt fence, erosion control fabric, or pumping, at no
additional cost to the Owner.

3.05 COMPACTION:

A. Compaction Requirements: The degree of compaction is expressed as a percentage of
the maximum dry density of the material at optimum moisture content as determined by
ASTM Test D1557, Method C. The compaction requirements are as follows:
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Area
ASTM Density

Degree of Compaction

Pavement base course 95%

Pavement subgrade 95%

General fill below pavement subbase 95%

Backfill below and around structures 95%

Trench backfill - below pavements 95%

- below landscaped areas 92%
- below structures 95%

All other areas 92%

B. MOISTURE CONTROL:

1. Fill that is too wet for proper compaction shall be disced, harrowed, or otherwise
dried to a proper moisture content to allow compaction to the required density. If
fill cannot be dried within 24 hours of placement, it shall be removed and
replaced with drier fill.

2. Fill that is too dry for proper compaction shall receive water uniformly applied
over the surface of the loose layer. Sufficient water shall be added to allow
compaction to the required density.

C. UNFAVORABLE CONDITIONS:

1. In no case shall fill be placed over material that is frozen. In no case shall frozen
soil or soil material containing frost, snow or ice be placed as backfill. No fill
material shall be placed, spread or rolled during unfavorable weather conditions.
When work is interrupted by heavy rains, fill operations shall not be resumed until
the moisture content and the density of the previously placed fill are as specified.

2. In freezing weather, a layer of fill shall not be left in an uncompacted state at the
close of the day's operations. Prior to terminating work for the day, the final layer
of compacted fill shall be rolled with a smooth wheeled roller to eliminate ridges
of soil left by compaction equipment.

D. COMPACTION CONTROL:

1. In-place density tests shall be made in accordance with ASTM D1 556, D2922, or
D21 67 as the work progresses, to determine the degree of compaction being
attained by the Contractor. Any corrective work required as a result of such tests,
such as additional compaction, or a decrease in the thickness of layers, shall be
performed by the Contractor at no additional expense to the Owner. In-place
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density testing shall be made at the Contractor's expense by the geotechnical
testing laboratory. Testing locations shall be selected by the Engineer unless
otherwise noted.

2. In-place density tests shall be performed at a minimum according to the

following:

a. A minimum of one test per fill lift for each 10,000-square-foot area of fill
and/or 100 lineal feet of trench.

b. One test per lift for each building, pavement, and/or sidewalk subgrade area.

3.06 DISPOSAL OF SURPLUS MATERIALS:

A. Surplus excavated materials, which are acceptable to the Engineer, shall be used to
backfill normal excavations in rock or to replace other materials unacceptable for use as
backfill. Upon written approval of the Engineer, surplus excavated materials shall be
neatly deposited and graded so as to make or widen fills, flatten side slopes, or fill
depressions; or shall be neatly deposited for other purposes as indicated by the Owner,
within its jurisdictional limits; all at no additional cost to the Owner.

B. Surplus excavated material not needed as specified above shall be hauled away and
disposed of by the Contractor at no additional cost to the Owner, at appropriate
locations, and in accordance with arrangements made by him. Disposal of all rubble
shall be in accordance with all applicable local, state and federal regulations.

C. No excavated material shall be removed from the site of the work or disposed of by the
Contractor unless approved by the Engineer.

END OF SECTION
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SECTION 02324

ROCK EXCAVATION AND DISPOSAL

PART 1 - GENERAL

1.01 WORK INCLUDED:

The Contractor shall excavate rock, if encountered, to the lines and grades indicated on the
drawings or as required, and shall dispose of the excavated material where required.

1.02 RELATED WORK:

A. Section 02252, SUPPORT OF EXCAVATION

B. Section 02300, EARTHWORK

1.03 DEFINITIONS:

A. The word "rock," wherever used as the name of the excavated material or material to be
excavated, shall mean only boulders and pieces of concrete or masonry exceeding one
cubic yard in volume, or solid ledge rock which, in the opinion of the Engineer, requires
for its removal, drilling and blasting, wedging, sledging, barring, or breaking up with a
power-operated tool. No soft or disintegrated rock which can be removed by normal earth
excavation methods, no loose, shaken, or previously blasted rock or broken stone in rock
fillings or elsewhere, and no rock exterior to the maximum limits of measurement allowed,
which may fall into the excavation, will be measured or allowed as "rock."

B. The word "earth," wherever used as the name of an excavated material, or material to be
excavated shall mean all kinds of material other than rock as above defined.

1.04 ROCK EXCAVATION CLASSIFICATION:

A. Rock excavation in trenches includes removal and disposal of materials and
obstructions encountered which cannot be excavated with a 1.0 cubic yard (heaped)
capacity, 42-inch wide bucket on medium-size track-mounted hydraulic excavator
equivalent to Caterpillar Model 215, rated at not less than 90HP flywheel power and
30,000 lb. drawbar pull. Trenches in excess of 10-feet in width are classified as open
excavation.

B. Rock excavation in open excavations includes removal and disposal of materials and
obstructions encountered which cannot be dislodged and excavated with modern track-
mounted heavy-duty hydraulic excavating equipment without drilling or ripping. Rock
excavation equipment is defined as Caterpillar Model No. 973 or No. 977K, or
equivalent track-mounted loader, rated at not less than 170 HP flywheel power and
developing 40,000-lb. breakout force (measured in accordance with SAE J732C).

C. Determination of rock excavation classification will be made by the Engineer. Typical
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of materials classified as rock are boulders 3.0 cubic yards or more in volume, solid
rock, rock in ledges, and rock-hard cementitious aggregate deposits. Intermittent
drilling or ripping performed to increase production and not necessary to permit
excavation of material encountered will be classified as earth excavation. Do not
perform rock excavation work until material to be excavated has been cross-sectioned
and classified by the Engineer. Visual observation of the completed excavation may be
made by the Engineer to modify the excavation classifications. Removal of rock
excavation prior to classification by the Engineer shall be considered as earth
excavation unless accepted by the Engineer in writing. Such excavation will be paid on
the basis of contract unit rates for this classification.

D. Rock payment lines (if applicable) are limited to the following:

1. Two feet outside of concrete work for which forms are required.

2. One foot outside of the vertical walls of utility structures.

3. In pipe trenches, depth limits shall be a minimum of 6 inches below the

bottom of the pipe or as detailed on the Contract Drawings.

4. Rock sloping across the width of trench shall have the top of rock established at the
rock elevation over the centerline of the pipe.

1.05 SUBMITTALS:

A. At least two weeks before beginning blasting operations, the Contractor shall submit to the
Engineer for record the following data:

1. Sequence and schedule of blasting rounds, including the general method of
developing the excavation, lift heights, etc.

2. Methods of matting or covering of the blast area to prevent flyrock and excessive
airblast overpressure.

3. Written evidence of the licensing, experience and qualifications of the blasters
who will be directly responsible for the blasting operations.

4. Name and qualifications of the person(s) responsible for design and directing the
blasting. The person(s) responsible shall have a minimum of 5 years of
professional experience in controlled blasting operations.

5. Name and qualifications of the person(s) responsible for monitoring and reporting
blast vibrations and overpressures.

6. Details of the audible advance signal system to be employed at the job site as a
means of informing workers, Engineer, Owner, all abutters and the general public
that a blast is about to occur.
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7. Listing of instrumentation proposed to monitor vibrations complete with
performance specifications and user's manuals supplied by the manufacturer.

8. Recent calibration certificate(s) (within previous six months) for the proposed
blast monitoring instrumentation. Calibration shall be over the required frequency
response ranges specified for blast monitoring instrumentation and to a standard
traceable to the National Bureau of Standards.

9. Submit three copies of the blasting permit(s) obtained to conduct blasting on the
site. Obtain and pay for all permits and licenses required to complete the work of
this Section. Original permits shall be prominently displayed on the work site
prior to initiating blasting operations.

10. Pre-blast condition survey as described below.

B. Within 24 hours following each blast, the Contractor shall submit to the Engineer,
a Blast Monitoring Report. Each Blast Monitoring Report shall include the
following:

1. Report of Blast Monitoring (Exhibit A, appended).

2. Copy of strip chart (or other permanent record of velocity/time waveform) with
calibration and monitoring record marked with the date, time and location of the
blast as well as the monitoring location.

C. In the event that the design round results in ground vibrations which exceed the
blasting limit criteria specified, the Contractor shall immediately submit a revised
blast design.

D. The Contractor shall submit to the Engineer in writing all blasting complaints
received by the Contractor within 24 hours of receipt. Each blast complaint report
shall include the name and address of the complainant, time received, date and
time of blast complained about and a description of the circumstances which led
to the complaint. Copy of Blasting Damage Complaint Form is appended (Exhibit
B).

E. Review by the Engineer of material submitted by the Contractor shall not relieve
the Contractor of responsibility for the accuracy, adequacy and safety of the
blasting, exercising proper supervision and field judgment and producing the
results within the blasting limits required by this Specification.

1.06 QUALIFICATIONS:

A. Persons responsible for blasting shall be licensed blasters in the State of Connecticut
and shall have had acceptable experience in similar excavations in rock and
controlled blasting techniques.
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B. Blast monitoring shall be conducted by persons trained in the use of a seismograph
and records shall be analyzed and results reported by persons familiar with analyzing
and reporting the frequency content of a seismograph record.

1.07 PREBLAST CONDITIONS SURVEY:

A. Prior to start of earth/rock excavation or blasting work, engage the services of an
independent professional engineer to conduct a pre-blast condition survey of existing
structures and conditions within 500-ft of anticipated rock blasting.

1. Coordinate activities, issue notices, obtain clearances and provide photographic
and secretarial assistance necessary to accomplish the survey.

2. Give notice in writing, to the property owner and any representative of local
authorities required to be present at such survey. Notify in writing the dates on
which surveys are planned so that representatives are present during the
examination. Provide copies of notices to the Owner and Engineer.

B. Observations shall be recorded of the existing conditions for buildings and other
structures which might be affected.

1. The survey shall consist of a description of interior and exterior conditions.
Descriptions shall locate cracks, damage or other defects existing and shall
include information to make it possible to determine the effect, if any, of the
construction operations on the defect. Where significant cracks or damage
exists, or for defects too complicated to describe in words, photographs shall be
taken and made part of the record.

2. The records of each property examined shall be signed by the representatives
present and, if practicable, by the property owner, whether or not they are
present at the examinations.

C. Contractor’s record of the pre-blast condition survey shall consist of written
documentation and photographs of the conditions identified.

D. Upon completion of all earth/rock excavation and blasting work, the Contractor
shall make a similar examination of properties and structures where complaints of
damage have been received or damage claims have been filed. Give notice to
interested parties so that they may be present during the final examinations.
Records of the final examination shall be signed and distributed as the original pre-
construction survey.

1.08 CODES, PERMITS, AND REGULATIONS:

A. The Contractor shall comply with applicable laws, rules, ordinances, and the
Federal, State and local regulations governing the transportation, storage, handling,
and use of explosives. All labor, materials, equipment and services necessary to
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make the blasting operations comply with such requirements shall be provided at no
additional cost to the Owner.

B. The Contractor shall obtain and pay for permits and licenses required to complete
the work of this Section.

C. In case of conflict between regulations or between regulations and Specifications,
the Contractor shall comply with the strictest applicable codes, regulations or
Specifications.

D. Blasting Limit Criteria - The Contractor shall limit blasting to prevent damage to
any building, structure, utility or other feature near the site. The Contractor is solely
responsible to determine the maximum vibration and air blast tolerable at each
facility. However, in no case shall the following be exceeded.

1. Peak Particle Velocity (PPV) limits at ground surface at existing adjacent
residential or other structures:

Maximum
Peak Particle Velocity

Frequency (Hz) (in. per. sec.)

Over 40 2.0
30 to 40 1.5
20 to 30 1.0
Less than 20 0.5

2. Peak Particle Velocity (PPV) limits at ground surface adjacent to new concrete:

Age of Concrete (from Batch Time)
1-3 days Over 7 days

Distance from Max Charge Max Charge
Blast to Concrete Max. PPV Weight/Delay Max.PPV Weight/Delay
(ft.) (in./sec.) (lb.) (in./sec.) (lb.)

40 to 60 2.0 4.0 3.0 7.0
80 to 100 2.0 16 3.0 25
Over 150 1.25 32 2.0 50

3. Airblast Overpressure Limit:

a. The Contractor shall conduct all blasting activity in such a manner that the
peak airblast overpressure measured at the location of the nearest above
ground, occupied structure to airblast does not exceed 0.0014 psi.
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E. Blasting shall not be permitted within 500-ft of locations where concrete has been
placed in the preceding 24 hours. Blasting shall not be permitted within 25-ft of
concrete structures until the concrete has attained the specified design strength.

F. Blast Monitoring

1. The Contractor shall monitor peak particle velocities and airblast overpressures
using a minimum of two seismographs operated by personnel trained in their
use. Locations shall be mutually agreed upon by the Engineer and Contractor.

2. The Engineer may direct that additional blast monitoring be performed.

3. Blast monitoring requires that time of firing be precisely known so that the
seismographs can be started before firing. The Contractor shall establish a
signal system which will allow records of blast vibrations to be made.

G. Blast Monitoring Instrumentation

1. Provide two (minimum) seismographs for full time use on the project during
blasting which have been calibrated within the previous six months to a
standard which is traceable to the National Bureau of Standards. Required
characteristics of seismographs are listed below:

a. Measure the three mutually perpendicular components of particle velocity
in directions vertical, radial and perpendicular to the vibration source.

b. Measure and display the maximum peak particle velocity component and
air blast overpressure immediately after each blast.

c. Furnish a permanent record of a velocity/time waveform, on a strip chart
or from magnetic tape.

d. Have a flat velocity frequency response with a minimum broad band of 6
Hz to 150 Hz with a tolerance equal to or better than plus or minus 10
percent.

e. Have a low frequency omnidirectional transducer for measuring airblast
overpressure with a flat frequency response within the limits of 2 Hz to
250 Hz with a tolerance equal to or better than plus or minus 10 percent.

H. The Contractor shall cooperate with the Engineer in permitting observation of the
drilling and loading procedures, as well as in providing detailed information on
blasting operations.

I. The Contractor shall be completely responsible for all damages resulting from the
blasting operations and shall, as a minimum, take whatever measures are
necessary to maintain peak particle velocities within the specified limits.
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Modifications to blasting and excavation methods required to meet these
requirements shall be undertaken at no additional cost to the Owner.

PART 2 - PRODUCTS - NOT APPLICABLE

PART 3 - EXECUTION

3.01 PREPARATION/PRE-BLAST SURVEY:

The pre-blast survey shall be conducted as described above and in accordance with state
regulations and/or local permit requirements.

3.02 EXCAVATION:

A. The Contractor shall excavate rock to the lines and grades indicated on the drawings or as
required by the Engineer. The excavated rock shall be removed and disposed of by the
Contractor as specified for surplus excavated materials under Section 02300,
EARTHWORK.

B. Work damaged by blasting shall be repaired or replaced at the Contractor's expense.

C. If rock is excavated beyond the limits of payment indicated on the drawings, specified, or
authorized in writing by the Engineer, the excess excavation, whether resulting from
overbreakage or other causes, shall be backfilled, by and at the expense of the Contractor,
as specified below:

1. In pipe trenches, excess excavation shall be filled with the required material and
compacted in the same manner as specified for the material in the zone around the
pipe under Section 02300 EARTHWORK.

2. In excavations for structures, excess excavation in the rock beneath foundations shall
be filled with Structural Fill compacted to a minimum of 95 percent density (ASTM
D1557 Method C) as specified under Section 02300, EARTHWORK.

3. If the rock below normal depth is shattered due to drilling or blasting operations of
the Contractor, and the Engineer considers such shattered rock to be unfit for
foundations, the shattered rock shall be removed and the excavation shall be
backfilled with Structural Fill or crushed stone. All such removal and backfilling
shall be done by and at the expense of the Contractor.

D. When required by the Engineer, the Contractor shall remove all dirt and loose rock from
designated areas and shall clean the surface of the rock thoroughly to determine whether
seams or other defects exist.
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E. When concrete is to be placed on rock, the rock shall be free of all vegetation, dirt, sand,
clay, boulders, scale, excessively cracked rock, loose fragments, water, ice, snow, and
other objectionable substances.

F. Rock removal and excavation into the rock slope along the north side of the project area
shall not be performed until this area is inspected by a Geologist licensed in the State of
Connecticut retained by the Contractor. Rock removal, sloping, and stabilization in the
rock slope shall be performed as required by the Geologist.

3.03 MINIMUM SAFETY PRECAUTIONS DURING BLASTING:

A. Clearing the Danger Area Before Blasting

1. No blasting shall be permitted until all personnel and vehicles in the danger area
have been removed to a place of safety. A loud, audible, warning system, devised
and put in operation shall be sounded before each blast. The Contractor shall
familiarize all personnel on the project, Engineer, Owner, abuttors and the general
public with the system. The danger area shall be patrolled before each blast to make
certain that it has been completely cleared and guards shall be stationed to prevent
entry until the area has been cleared by the blaster following the blast.

B. Notify authorized representatives of all utilities which may be affected by blasting
operations at least 72 hours before blasting is performed.

C. Explosives shall be stored, handled and employed in accordance with Federal, State and
local regulations.

D. No explosives, caps, detonators or fuses shall be stored on the site during non-working
hours.

E. Blasting mats shall be used to cover all blasts in order to minimize the possibility of
flyrock where sufficient soil overburden to prevent flyrock does not exist.

F. The Contractor shall be responsible for determining any other safety requirements
unique to blasting operations on this particular site so as not to endanger life, property,
utility services, any existing or new construction, or any property adjacent to the site.

G. No requirement of, or omission to require, any precautions under this Contract shall be
deemed to limit or impair any responsibility or obligations assumed by the Contractor
under or in connection with this Contract; and the Contractor shall at all times maintain
adequate protection to safeguard the public and all persons engaged in the work and
shall take such precautions as will accomplish such end, without undue interference to
the public. The Contractor shall be responsible for and pay for any damage to adjacent
structures, buildings, utilities and other features resulting from work executed under this
Section.

3.04 GENERAL BLASTING PROCEDURES:
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A. Blasting shall be limited to between the hours of 9:00 A.M. and 4:00 P.M., Monday
through Friday, unless prior written permission is received from the Engineer to blast at
other times. All blasting shall be done by a state of Connecticut licensed blaster and in
coordination with the Greenwich Fire Department Permit.

B. The Contractor shall notify the Engineer at least 72 hours before blasting operations are
to commence.

C. The Contractor shall conduct blasting operations such that damage is prevented to
adjacent structures, property and work and such that peak particle velocity and
overpressure levels do not exceed the maximum specified limits.

D. If rock below grade is shattered by blasting, caused by holes drilled too deep, or too
heavy charges of explosives, or any other circumstance due to blasting, and if, in the
opinion of the Engineer, the shattered rock is unfit for subgrade, the rock shall be
removed and the excavation refilled with thoroughly compacted screened gravel at no
additional cost to the Owner.

E. The Contractor shall perform all blasting required to break or fracture large boulders and
bedrock to facilitate excavation to the grades required as shown on the Drawings.
Should insufficiently fractured rock be encountered during excavation, the Contractor
shall remove the rock using non-explosive techniques at no additional cost to the
Owner.

3.05 SPECIAL PERIMETER CONTROL BLASTING PROCEDURES:

A. When blasting in areas where rock cuts will be exposed at ground surface, or where rock
cuts are required adjacent to and below existing and/or proposed earth support systems
or other structures, care shall be taken at the excavation limits to minimize overbreak
and fracturing of remaining rock. Line drilling shall be used at the above locations as
described below.

B. The presence of perimeter drill hole casts will be used to judge the Contractor’s
perimeter control blasting procedures.

C. If, in the judgment of the Engineer, the Contractor’s perimeter control blasting
procedures are causing or resulting in the absence of drill hole casts, the geometry
(diameter, spacing), stemming and loading of perimeter holes and adjacent production
holes shall be adjusted until results acceptable to the Engineer are obtained or the
perimeter control blasting technique shall be changed.

D. Line Drilling

1. Line drilling shall consist of a minimum of 3-in diameter holes evenly spaced at
two per linear foot. Drill holes shall not deviate more than 3-in from their required
plane over the entire length of the hole. The line drilled holes are to be left
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unloaded. As the perimeter is approached with the primary blasting, the distance
between the line drilled holes and the adjacent row should be about 50 percent of
the normal hole spacing. The spacing of holes in the row adjacent to the perimeter
holes should also be about 50 to 75 percent of the normal hole spacing. The loading
of the holes in the adjacent row should be about 50 percent of the loading used in
the primary holes.

3.06 POST BLASTING INSPECTIONS:

The Contractor shall examine any properties, structures, and conditions where
complaints of damage have been received or damage claims have been filed. Advance
notice shall be given to all interested parties so that the parties may be present during
the final examination. Records of the final examination shall be signed and distributed
to the owner of the property, the head of the local fire department, and the Engineer.

END OF SECTION
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SECTION 02371

RIPRAP

PART 1 - GENERAL

1.01 WORK INCLUDED:

A. This Section covers riprap for slope protection, drainage swales and pipe ends,
complete.

B. Grading and compaction of earth slopes and other slope preparation for the riprap are
included under other sections of the specification.

1.02 RELATED WORK:

A. Section 02300, EARTHWORK.

B. Section 02071, GEOTEXTILE FABRICS.

1.03 REFERENCES:

A. The following standard forms a part of these specifications and indicates minimum
standards required:

Connecticut Department of Transportation Standard Specifications for Highways and
Bridges Form 816.

PART 2 - PRODUCTS

2.01 MATERIALS:

A. SLOPE PROTECTION:

Stone for slope protection shall be angular and shall be in accordance with CONN DOT
Specification Article M12.02, Standard Riprap.

B. PIPE ENDS:

Stone for pipe ends shall be angular and shall be in accordance with CONN DOT
Specification Article M12.02, Modified Riprap.
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C. DRAINAGE SWALES:

Stone for drainage swale ends shall conform to CONN DOT Specification Article
M12.02, Modified Riprap and shall be not weigh less than 50 pounds or more than 125
pounds and least 75% of the volume shall consist of stones not less than 75 pounds
each. The stones shall be so graded that when placed with larger stones, the entire mass
will be compact.

D. GEOTEXTILE FABRIC:

Geotextile fabric shall be Erosion Control Fabric “A” as specified in Section 02071,
GEOTEXTILE FABRICS.

PART 3 - EXECUTION

3.01 INSTALLATION:

A. Geotextile fabric shall be installed where shown on the drawings, prior to placing the
riprap.

B. Riprap for slope protection and pipe ends shall be placed on the prepared slope or area
in a manner which will produce a reasonably well-graded mass of stone with the
minimum practicable percentage of voids and a maximum void of 12 inches.

C. Riprap shall be placed to its full course thickness in one operation and in such a manner
as to avoid displacing the underlying material. Placing of riprap in layers or by
dumping into chutes or by other similar methods likely to cause segregation will not be
permitted.

D. Riprap stones shall be placed and distributed such that there will be no large
accumulation of either the larger or smaller stones in any given area.

E. It is the intent of these specifications to produce compact riprap protection in which all
required sizes of stone are placed in the proper proportions. Hand placing or
rearranging of individual stones by mechanical equipment shall be utilized to the extent
necessary to secure the desired results.

END OF SECTION
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SECTION 02513

INSULATION FOR PIPELINES

PART 1 - GENERAL

1.01 WORK INCLUDED:

This Section covers the furnishing of all material, accessories, labor, and equipment
necessary to insulate the pipelines where shown on the drawings and where so required
by the Engineer.

1.02 RELATED WORK:

A. Section 02080, DUCTILE IRON PIPE AND FITTINGS

B. Section 02300, EARTHWORK

1.03 REFERENCES:

A. The following standards form a part of this specification as referenced:

American Society for Testing and Materials (ASTM)

ASTM C552 Specification for Cellular Glass Block and Pipe Thermal
Insulation

1.04 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

A. Six sets of manufacturer's literature of the materials of this section and installation
instructions for the products being provided for the project shall be submitted to the
Engineer for review.

B. A sample of the insulation shall be submitted to the Engineer.

PART 2 - PRODUCTS

2.01 INSULATION:

A. Insulation shall be cellular glass type. The insulation shall be a cellular glass product
that is made specifically for thermal insulation of piping and is compatible with the
piping material. Insulation shall be a minimum of 2 inches thick, unless otherwise
shown on the drawings.
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B. Insulation shall be composed of all glass sealed cells having no binders or fillers. The
completed product shall be rigid and impermeable, with an ultimate compressive
strength of at least 90 psi. The thermal conductivity of the cellular glass shall be no
higher than 0.29 BTU-in./hr • ft2 • oF @ 75oF and 0.28 BTU-in./hr • ft2 • oF @ 50oF.

C. The cellular glass insulation shall comply with all requirements of ASTM C552. The
cellular glass shall be fabricated in half sections whenever possible.

D. Bands for securing the insulation to the pipe shall be 0.5 inches wide by 0.020 inches
thick made of stainless steel.

E. The jacketing for the insulation shall be one of the following methods:

1. A 125 mil (3mm) thick, heat sealed high polymer asphaltic membrane with an
integral glass scrim and integral 1 mil (.02mm) aluminum foil and a thin Mylar
film on the surface, equal to Pittwrap Jacketing as manufactured by Pittsburgh
Corning or equal.

2. Mastic - asphalt cutback mastic, equal to Pittcote 300 Finish, as manufactured by
Pittsburgh Corning or equal.

3. Reinforcing fabric - an open mesh polyester fabric with a 6 x 5.5 mesh/inch
configuration, equal to PC Fabric 79, as manufactured by Pittsburgh Corning or
equal.

F. The insulation shall be "Foamglass" with jacketing as manufactured by Pittsburgh
Corning Corporation, Pittsburgh, PA, or an approved equal. A minimum of 6" layer of
fine sand shall surround the insulated pipe before rock free backfill is used in the trench.

G. The Foamglass and jacketing shall be installed per the manufacturer instructions
included in the approved shop drawings.

H. Tees, valves, and bends shall be covered with form fitting factory made sections.

PART 3 - EXECUTION

3.01 INSTALLATION:

A. Cellular glass shall not be applied to the piping until the piping has been wiped clean
and supported so that there is adequate space to apply the full thickness of insulation
and the covering completely around the pipe. The Contractor must obtain the
Engineer’s approval before the installation begins.

B. Cellular glass insulation and jacketing shall be applied in accordance with the
manufacturers installation procedures included in the approved shop drawings.

C. There shall be at least three 0.50-inch wide stainless steel bands secured around each
joint and these bands shall be placed not over 9 inches on center on straight sections of
pipe.
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D. Tees, valves, and bends shall be covered with form fitting factory made sections.

E. All testing of the piping system, such as hydrostatic, x-ray or other such testing, shall be
accomplished prior to application of insulation.

END OF SECTION
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SECTION 02514

VALVES

PART 1 - GENERAL

1.01 WORK INCLUDED:

A. This Section covers the furnishing and installation of all outside hydrants, valves and
appurtenances as indicated on the drawings and as specified herein.

B. Pipe and couplings shall be specified under the appropriate pipe sections.

1.02 RELATED WORK:

A. Section 02080, DUCTILE IRON PIPE AND FITTINGS FOR WATER MAINS

B. Section 02300, EARTHWORK

C. Section 02516, CONNECTIONS TO EXISTING WATER MAINS

1.03 REFERENCES:

A. The following standards form a part of this specification:

American Society for Testing and Materials (ASTM)

ASTM A48 Gray Iron Castings

ASTM Al26 Gray Iron Castings for Valves, Flanges, and Pipe Fittings

ASTM A536 Ductile Iron Castings

ASTM B62 Composition Bronze or Ounce Metal Castings

ASTM D429 Test Method for Rubber Property Adhesion to Rigid Substrate.

American Water Works Association (AWWA)

AWWA C500 Metal Seated Gate Valves ForWater Supply Service

AWWA C502 Dry-Barrel Fire Hydrants

AWWA C504 Rubber-Seated Butterfly Valves

AWWA C509 Resilient-Seated Gate Valves for Water Supply Service
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AWWA C515 Reduced Wall, Resilient-Seated Gate Valves for Water Supply
Service

AWWA C550 Protective Interior Coatings for Valves and Hydrants

Federal Specifications (FS)

FS TT-V-51F Varnish, Asphalt

1.04 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF THE GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

A. Shop drawings shall be submitted for the hydrants, valves and appurtenances indicating
type of joint, and lining and coating, etc., in accordance with the specifications.

B. Shop drawings shall consist of manufacturer's scale drawings, cuts or catalogs
including descriptive literature and complete characteristics and specifications, and
code requirements.

C. Refer to Paragraph 3.01.A for Affidavit of Compliance required to be submitted.

PART 2 - PRODUCTS

2.01 GENERAL:

A. Valves shall open right (clockwise).

2.02 RESILIENT SEAT GATE VALVES:

A. Resilient seat, wedge type gate valves shall be manufactured to meet all applicable
requirements of AWWA C509 or AWWA C515. All valves shall be bubble-tight at
200 psi water working pressure, tested in both directions.

B. Valve bodies shall be of cast or ductile iron and shall have non-rising threaded bronze
stems acting through a bronze stem nut. Opening nuts shall be 2-inches square and
shall open as specified above. All buried valves shall have mechanical joint ends.

C. Valve wedges shall be of ductile iron with resilient seating surfaces permanently
bonded to the wedges in strict accordance with ASTM D429 or attached to the face of
the wedges with stainless steel screws. Each valve shall have a smooth, unobstructed
water way free from sediment pockets.

D. Valves shall have low friction, torque-reduction thrust bearings. All O-rings and
gaskets shall be removable without taking the valves out of service.
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E. An NSF 61-approved epoxy coating, which is safe for potable water, shall be applied to
exterior and interior valve surfaces.

F. Valves for horizontal applications shall have Delrin wedge covers, and be specifically
designed for horizontal installation.

G. Resilient seat gate valves shall be as manufactured by Clow Valve Co., Oskaloosa, IA;
Mueller Co., Decatur, IL; American Valve and Hydrant; Birmingham, AL; Waterous
Co., S. St. Paul, MN; MH Valve, Anniston, AL; Kennedy Valve, Elmira, NY; or
approved equal.

H. Post indicating valve assemblies shall have a post and indicator as an integral part of the
resilient seated gate valve assembly. The unit shall be provided with a detachable crank
which OPENS the valve in a counterclockwise direction. Shafts shall be Type 304
stainless steel. Post indicators and valves shall be UL listed, FM approved. Post
indicators and valves shall be as manufactured by Pratt, Clow or approved equal.

2.03 TAPPING SLEEVES AND VALVES:

A. Tapping sleeves and valves shall consist of a split cast iron or ductile iron sleeve tee
with mechanical joint ends on the main and a flange on the branch. Tapping-type gate
valves shall have one flange and one mechanical joint end. The valves shall conform to
the requirements hereinbefore specified for gate valves and shall be furnished with a
2-inch square operating nut. The Contractor shall be responsible for verifying the
outside diameter of the pipe to be tapped.

B. Oversized valves shall be provided as required to permit the use of full size cutters.
Before backfilling, all exposed portions of bolts used to hold the two halves of the
sleeve together shall be heavily coated with two coats of bituminous paint comparable
to Inertol No. 66, Special Heavy. Sleeves shall be of cast iron furnished with rubber
gaskets. Gaskets shall cover the entire area of flange surfaces.

C. Tapping sleeves and valves shall be as manufactured by Clow Valve Co., Oskaloosa,
IA; Mueller Co., Decatur, IL; American Valve and Hydrant, Birmingham, AL; MH
Valve, Anniston, AL; Kennedy Valve, Elmira, NY; US Pipe, Chattanooga, TN; or
approved equal.

2.04 VALVE BOXES AND EXTENSIONS:

A. Valve boxes shall be manufactured in North America. The minimum outside diameter
of the boxes shall be 5½-inches and the lengths shall be as necessary to suit the ground
elevation and the depth of each valve operator, regardless of the depth of cover.

B. When there is more than 6 feet of cover, valve operators shall have non-rising extension
stems which raise the operating nut to a depth of approximately 4 feet below grade.
The extension stem shall have a centering support ring at the upper end. The lower
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socket shall be tapped with a set screw into the valve nut to prevent the extension stem
from lifting off the valve nut.

C. Each valve shall be provided with a box which has a close fitting 7-1/4-inch diameter
cover and is substantially dirt-tight. The top of the cover shall be flush with the top of
the box rim. The word "WATER" shall be cast in the top of the cover.

D. Valve boxes shall be of cast iron and of the adjustable sliding, heavy pattern type. They
shall be so designed and constructed as to prevent direct transmission of traffic loads to
the pipe or valve. The upper or sliding section of the box shall be provided with a
flange on the top of the section (not on the bottom) having sufficient bearing area to
prevent undue settlement. The lower section of the box shall be designed to enclose the
operating nut and stuffing box of the valve and to rest on the backfill. The boxes shall
be adjustable through at least 6 inches vertically without reduction of lap between
sections to less than 8-inches.

2.05 POLYETHYLENE ENCASEMENT:

Where called for on the drawings, the pipe shall be encased in polyethylene conforming
to AWWA C105.

PART 3 - EXECUTION

3.01 AFFIDAVIT OF COMPLIANCE

A. The manufacturer shall furnish as part of the shop drawing submittal the Engineer with
an affidavit stating that valve(s), hydrants conform to the applicable requirements of the
applicable AWWA Standard and the Engineer’s specifications, and that all tests
specified therein have been performed and all test requirements have been met and the
test date.

B. A copy of the Affidavit of Compliance shall be delivered to the construction site
attached to each valve and/or hydrant furnished. The Affidavit shall be attached to the
valve or hydrant inside a waterproof pouch.

C. Any valve or hydrant received without the required affidavit shall be removed from the
project and replaced at no expense to the Owner.

D. All materials shall be certified “NEW”. No reconditioned or repaired materials are
permitted. Any reconditioned or repaired materials furnished or installed shall be
removed and replaced with new materials at no expense to the Owner.

3.02 INSTALLATION:

A. All valves shall be carefully installed and supported in their respective positions free
from distortion and strain. Care shall be taken to prevent damage or injury to the valves
and appurtenances during handling and installation.
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B. All material shall be carefully inspected for defects in workmanship and all debris and
foreign material cleaned out of valve openings and seats. All mechanisms shall be
operated to check for proper functioning, and all nuts and bolts checked for tightness.

C. Valves and other equipment that do not operate easily or are otherwise defective shall
be repaired or replaced at the Contractor's expense.

F. Valve boxes shall be set plumb, flush with the ground or paved surface, and centered
directly over the operating nut of the valves. Earth fill shall be carefully tamped around
the valve boxes to a distance of 4 feet on all sides of the boxes or to the undisturbed
trench face, if less than 4 feet.

G. Valves shall be operational and accessible at all times during construction and warranty
period. The Contractor shall verify proper operation of all valves in the presence of the
Engineer and/or Owner following completion of the project and prior to the acceptance
of Substantial Completion.

3.03 POLYETHYLENE ENCASEMENT:

A. The pipe and valves to be encased shall be thoroughly cleaned of all soil and debris
prior to installation of the polyethylene encasement. No soil or debris shall be allowed
to enter the encasement during or after its installation.

B. Polyethylene encasement shall be installed using Method A as described in AWWA
C105, with the encasement joints coincident with pipe joints. Adhesive tape shall be
used to secure the encasement.

C. Minimum overlap of polyethylene encasement shall be 24-inches, 12-inches on each
side of pipe joints.

D. If required, two layers of polyethylene encasement shall be installed. The first layer
shall be completely installed on and secured to the length of pipe before the second
layer is installed.

E. Tears, cuts and other damage shall be repaired with a piece of polyethylene covering
secured with adhesive tape, when approved by the Engineer. Otherwise, the damaged
length of polyethylene shall be replaced at the Contractor's expense.

F. Care shall be taken when backfilling to avoid damage to the polyethylene encasement.

END OF SECTION
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SECTION 02515

SERVICE CONNECTIONS (WATER SERVICES)

PART 1 - GENERAL

1.01 WORK INCLUDED:

This section covers the furnishing and installation of new water service connections and
the repair, replacement, and/or transfer of existing water service connections as shown
on the drawings, as specified herein, and as required by the Engineer.

1.02 RELATED WORK:

A. Section 02080, DUCTILE IRON PIPE AND FITTINGS

B. Section 02745, PAVING

C. Section 02920, LOAMING AND SEEDING

1.03 REFERENCES:

A. The following standards form a part of this specification:

American Society for Testing and Materials (ASTM)

ASTM B88 Seamless Copper Water Tube

ASTM B584 Copper Alloy Sand Castings for General Applications

ASTM D2737 Polyethylene (PE) Plastic Tubing

American Water Works Association (AWWA)

AWWA C800 Water-Service Line Fittings

AWWA C651 Disinfecting Water Mains

AWWA C901 Polyethylene Pressure Pipe & Tubing, 1/2-inch through 3-inch
for Water Service

Federal Specifications (FS)

FS WW-T-799C Tube, Copper, Seamless
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1.04 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF THE GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

Six sets of manufacturer's literature of the materials of this section for review.

PART 2 - PRODUCTS

2.01 SERVICE PIPING:

A. Piping for buried copper water services shall be continuous Type K annealed seamless
copper water tubing conforming to ASTM B88 Standard Specification for Seamless
Copper Water Tube or U.S. Federal Specification WW-T-799C for Tube, Copper,
Seamless. Tubing shall be 1-inch diameter unless otherwise indicated.

B. Couplings, if required, for existing to new service pipe connections shall have
compression connections on the inlet and compression connections on the outlet.
Couplings shall be made of brass as specified in AWWA C800. All brass components
that come into contact with potable water shall be made from either CDA/UNS Brass
Alloys C89520 or C89833 and shall not contain more than twenty five hundredths of
one percent (0.25% or less) total lead content by weight. The lead leach limit of the
coupling shall be 5 parts per billion (ppb). Couplings shall be NSF/ANSI 61 Annex F
and Annex G and NSF/ANSI 372 certified by an ANSI accredited organization and
shall be stamped or embossed with a mark or name indicating that the product is
manufactured from a low-lead alloy, as specified above.

2.02 CORPORATION STOPS:

A. Corporations stops shall be made of brass as specified in AWWA C800. All brass
components that come into contact with potable water shall be made from either
CDA/UNS Brass Alloys C89520 or C89833 and shall not contain more than twenty five
hundredths of one percent (0.25% or less) total lead content by weight. The lead leach
limit of the corporation stops shall be 5 ppb. Corporation stops shall be NSF/ANSI 61
Annex F and Annex G and NSF/ANSI 372 certified by an ANSI accredited
organization and shall be stamped or embossed with a mark or name indicating that the
product is manufactured from a low-lead alloy, as specified above.

B. The inlet shall have AWWA taper thread (CC) connections and the outlet shall have
compression connections.

C. Service clamps shall be installed with all corporation stops 2-inches and larger in size
and with all corporation stops installed in PVC pipe. Clamps shall be all bronze, ductile
iron or stainless steel, double strap, AWWA taper thread (CC) with O-ring seal.

D. Corporation stops shall be by Ford Meter Box Co., Inc., Wabash, IN; Red Hed
Manufacturing Co., Lincoln, RI; Mueller Co., Decatur, IL; or approved equal.
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2.03 CURB STOPS:

A. Curb stops shall be of brass as specified in AWWA C800. All brass components that
come into contact with potable water shall be made from either CDA/UNS Brass Alloys
C89520 or C89833 and shall not contain more than twenty five hundredths of one
percent (0.25% or less) total lead content by weight. The lead leach limit of the curb
stops shall be 5 ppb. Curb stops shall be NSF/ANSI 61 Annex F and Annex G and
NSF/ANSI 372 certified by an ANSI accredited organization and shall be stamped or
embossed with a mark or name indicating that the product is manufactured from a low-
lead alloy, as specified above.

B. Curb stops shall be ball style and the inlet and the outlet shall have compression
connections.

C. Curb stops shall be by Red Hed Manufacturing Co., Lincoln, RI; Ford Meter Box Co.,
Inc., Wabash, IN; Mueller Co., Decatur, IL; or approved equal.

2.04 CURB BOXES:

A. The cast iron box shall be the sliding Buffalo type with Arch pattern base. Minimum
inside diameter of the upper section shall be 1-1/2-inch for 3/4-inch and 1-inch curb
stops and 2-inch for 1-1/2-inch and 2-inch curb stops. Curb box lid shall be Erie
pattern.

B. Boxes shall be equipped with 30-inch stationary extension rods with pinned connections
to the curb stop.*

PART 3 - EXECUTION

3.01 INSTALLATION:

A. Where new water mains are being installed and existing water services are to be
transferred to the new main, the Contractor shall discontinue the existing water services
by shutting down the corporation stop at the old water main, unless specifically
otherwise required by the Engineer. The Contractor shall take special care to minimize
the interruption of existing water service.

B. The Contractor shall tap a new corporation stop, cut the existing service piping and
connect the new service piping to the old service piping using an approved coupling at a
point between the main and the existing curb stop and box.

C. Where transfers are to be made and the existing curb stop and box cannot be utilized or
a new curb stop and box is required, the Contractor shall connect the new service piping
to the existing service piping using an approved coupling approximately 12-inches from
the curb stop on the building side of the stop.

D. Where transfers are being made and the existing service is of lead, galvanized steel, or
iron, the service shall be replaced to the curb stop and box unless otherwise required. If
required, the curb stop and box shall be replaced as specified above.
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E. Curb stops and boxes shall be set plumb, flush with the ground or paved surface, and
centered with the box located directly over the stop. The box shall be set on a concrete
block or flat stone. Earth fill shall be carefully tamped around the boxes to a distance of
4 feet on all sides of the box or to the undisturbed face of the trench, if less than 4 feet.

F. Curb stops shall be operational and accessible at all times during construction and
warranty period. The Contractor shall verify the proper operation of all curb stops in
the presence of the Engineer and/or Owner following completion of the project and
prior to the acceptance of substantial completion.

G. All services shall be installed at 4 feet 5 inches of cover unless otherwise required by
the Engineer.

H. Service connections shall be tested and disinfected in accordance with AWWA
standards.

END OF SECTION
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SECTION 02516

CONNECTIONS TO EXISTING WATER MAINS

PART 1 - GENERAL

1.01 WORK INCLUDED:

A. This section covers connections to existing water mains, complete.

B. The Contractor shall furnish all pipe, fittings, valves, tapping machines, if required, and
appurtenances. The Contractor shall do all excavation and backfill as required.

1.02 RELATED WORK:

A. Section 02080, DUCTILE IRON PIPE AND FITTINGS.

B. Section 02514, HYDRANTS AND VALVES. (Tapping sleeves and valves specified)

C. Section 03302, FIELD CONCRETE.

PART 2 - PRODUCTS: NOT APPLICABLE

PART 3 - EXECUTION

3.01 CONTRACTOR OPERATIONS:

A. The Contractor shall make all connections to the existing mains as indicated on the
drawings and as herein specified.

B. The Contractor shall develop a program for the construction and putting into service of
the new work subject to the approval of the Engineer. All work involving cutting into
and connecting to the existing work shall be planned so as to interfere with operation of
the existing facilities for the shortest possible time and when the demands on the system
best permit such interference even to the extent of working outside of normal working
hours to meet these requirements.

C. The Contractor shall have all possible preparatory work done prior to making the
connection and shall provide all labor, tools, material, and equipment required to do the
work in one continuous operation.

D. The Contractor shall have no claim for additional compensation, by reason of delay or
inconvenience, for adapting his operations to the needs of the Owner's water supply.
No damages shall be claimed by the Contractor for delays in dewatering pipelines nor
shall any damages be claimed because of water leaking through closed valves after
dewatering is completed.
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E. Under no circumstances shall any customers be without water for a period of more than
4 hours without prior approval of the Owner. Should it appear that any customer will
be without water for more than 4 hours, the Contractor shall install temporary water
service as specified in Section 02511, TEMPORARY WATER SERVICE where
required by the Engineer.

F. Existing pipeline that is not to be abandoned but is damaged by the Contractor during
the work shall be replaced by him at his own expense in a manner approved by the
Engineer.

3.02 TAPPING CONNECTION TO EXISTING MAINS:

A. Tapping connections to the existing mains, where indicated on the drawings, shall be
made with service pressure in the main, using tapping sleeves and valves and a suitable
tapping machine.

B. Other connections to existing mains shall be made with the main out of service, unless
otherwise required by the Engineer. Such connections will not require tapping sleeves
and valves but connections as indicated on the drawings.

END OF SECTION
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SECTION 02518

TRACER TAPE

PART 1 - GENERAL

1.01 WORK INCLUDED:

This section covers the furnishing, handling and installation of tracer tape, as called for
on the drawings.

1.02 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

A. Six sets of manufacturer's literature on the materials, colors and printing specified
herein, shall be submitted to the Engineer for review.

B. Tape samples shall also be submitted to the Engineer for review.

PART 2 - PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS:

Tracer tape shall be by Reef Industries, Houston, TX; Empire Level, Mukwonago, WI;
Pro-Line Safety Products Co., W. Chicago, IL; or approved equal.

2.02 TRACER TAPE:

A. Tracer tape shall be at least 3-inches wide.

B. Tracer tape for non-ferrous pipe or conduit shall be constructed of a metallic core
bonded to plastic layers. The metallic tracer tape shall be a minimum 5-mil thick and
must be locatable at a depth of 18 inches with ordinary pipe locaters.

C. Tracer tape for ferrous pipe or conduit shall consist of multiple bonded plastic layers.
The non-metallic tracer tape shall elongate at least 500% before breaking.

D. The tape shall bear the wording: "BURIED DRAIN LINE BELOW" (with "DRAIN"
replaced by "WATER, "SEWER", "ELECTRICAL", "GAS", "TELEPHONE", or
"CHEMICAL" as appropriate), continuously repeated every 30 inches to identify the
pipe.

E. Tape colors shall be as follows, as recommended by the American Public Works
Association (APWA):

Electric Red
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Gas & Oil Yellow
Communications Orange
Water Blue
Sewer & Drain Green
Chemical Red (not APWA)

PART 3 - EXECUTION

3.01 INSTALLATION:

A. Tracer tape shall be installed directly above the pipe or conduit it is to identify,
approximately 12 inches below the proposed ground surface.

B. The Contractor shall follow the manufacturer's recommendations for installation of the
tape, as approved by the Engineer.

END OF SECTION
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SECTION 02530

BUILDING CONNECTIONS AND
DROP CONNECTIONS

(PVC or DI PIPE)

PART 1 - GENERAL

1.01 WORK INCLUDED:

A. This Section covers furnishing of all materials and labor to construct building sewer
connections and drop connections as indicated on the Drawings, and as herein specified.

B. Final location of building connections shall be determined in the field by the Engineer.

1.02 RELATED WORK:

A. Section 02085, POLYVINYL CHLORIDE GRAVITY PIPE AND FITTINGS

B. Section 02089, DUCTILE IRON PIPE AND FITTINGS FOR SEWERS

C. Section 02300, EARTHWORK

D. Section 02324, ROCK EXCAVATION AND DISPOSAL

E. Section 02518, TRACER TAPE

F. Section 02533, CONNECTIONS TO EXISTING STRUCTURES

G. Section 02631, PRECAST MANHOLES AND CATCH BASINS

H. Section 03302, FIELD CONCRETE

1.03 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

A. Six sets of shop drawings and manufacturers literature of the materials of this section
shall be submitted to the Engineer for review.

B. Shop drawings of any special connections, including the proposed adapters for service
connections, shall be submitted to the Engineer.
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PART 2 - PRODUCTS

2.01 MATERIALS:

A. Pipe and fittings for drop connections and for gravity building connections shall be as
specified under Section 02085 POLYVINYL CHLORIDE GRAVITY PIPE AND
FITTINGS. Adaptors shall be as recommended by the pipe manufacturer.

B. Concrete for encasement shall be as specified in Section 03302 FIELD CONCRETE.

PART 3 - EXECUTION

3.01 INSTALLATION:

A. New Building Connections

1. Building connections shall be installed using the same construction and pipe
joining techniques as specified in Section 02085 POLYVINYL CHLORIDE
GRAVITY PIPE AND FITTINGS.

2. In general, connections shall be carried only to the property line. The end of the
pipes shall be closed with PVC stoppers jointed in place to ensure against
infiltration into the sewer line.

B. Existing Active Building Connection Replacement

1. The Contractor shall affix a written notice to the door of each home that has sewer
service to be disconnected and reinstated 48-hours prior to disconnection of the
service and again the day of disconnection. A completion notice shall also be
distributed following reconnection of the sewer service.

2. The written notice must include an approximation of the time that the service will
be bypass pumped and the notice be approved by the Engineer prior to its
distribution. The printing and distribution of notices to the homeowners by the
Contractor shall be considered incidental to construction.

3. Services on the segments of mainline scheduled to be pipe burst, shall be
disconnected from the existing main and connected to the temporary bypass
pumping system prior to bursting.

4. Once the new mainline is available for connection, the existing service pipeline
shall be removed at or near the property line and replaced as described below.

5. Building connections shall be installed using the same construction and pipe
joining techniques as specified in Section 02085 POLYVINYL CHLORIDE
GRAVITY PIPE AND FITTINGS.

6. In general, new connections shall be carried to the existing building connection at
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or near the property line. Final connection between the new and existing piping
shall be made. If no existing service is present, the end of the new connection pipe
shall be closed with PVC stoppers jointed in place to ensure against infiltration into
the sewer line.

7. Where building connection changes line and grade, a cleanout shall be installed as
required by the Engineer.

B. DROP CONNECTIONS:

1. When the invert of a pipe entering a manhole is 24 inches or more above the invert
of the lowest pipe leaving the manhole, it shall be connected to the manhole with
an outside drop section. The manhole shall be constructed in the normal manner
except that a straight-through clean-out pipe shall be connected through the
manhole wall.

2. The drop pipe shall be the same diameter, material, and class as the sewer pipe
entering the manhole, unless otherwise noted in the drawings. After installation of
the outside drop section and pipe connections into the manhole, the entire vertical,
outside assembly shall be encased in concrete, as shown on the drawings, using
concrete with strength of at least 3000 psi.

END OF SECTION
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SECTION 02533

CONNECTIONS TO EXISTING STRUCTURES

PART 1 - GENERAL

1.01 WORK INCLUDED:

The Contractor shall furnish materials, tools, labor and equipment to cut suitable
openings into the existing sewer manholes, make connections to existing sewers and all
other work necessary to direct the existing sewage flow as indicated on the drawings
and as herein specified.

1.02 RELATED WORK:

Section 02631, PRECAST MANHOLES AND CATCH BASINS

1.03 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF THE GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

Prior to start of work, submit details of the methods proposed for doing the work and
for maintaining the sewage flow as herein specified.

PART 2 - PRODUCTS - NOT APPLICABLE

PART 3 - EXECUTION

3.01 INSTALLATION:

A. The Contractor shall provide temporary plugs or provide other suitable means for
maintaining the new sewer free of sewage flow until such time as it can be inspected
and tested for leakage.

B. Connections to the new sewer shall be made when required by the Engineer and only
after the new pipeline has been inspected and has successfully passed the leakage test.

C. The Contractor shall modify each existing structure for installation of the necessary
piping, but in so doing shall confine the cutting to the smallest amount possible
consistent with the work to be done.

D. All new piping connected to existing structures shall be encased in concrete in a manner
satisfactory to the Engineer.

E. All work shall be done with the proper tools and by careful workmen competent to do
work.
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F. The Contractor shall cut, reshape and fill the existing manhole tables and plug existing
outlets as indicated on the drawings and as required by the Engineer, to accommodate
the new connections. Reshaped manhole invert channels shall be smoothly shaped to
permit the flow of sewage. Manhole invert channels shall be reconstructed as specified
under Section 02631, PRECAST MANHOLES AND CATCH BASINS.

END OF SECTION
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SECTION 02625

CORRUGATED POLYETHYLENE [HDPE] DRAINAGE PIPE

PART 1 – GENERAL

1.01 WORK INCLUDED:

A. This section includes furnishing all materials, labor and equipment and installing
corrugated polyethylene [HDPE] drainage pipe and fittings as shown on the drawings and
as specified herein.

1.02 RELATED WORK:

A. Section 02300 – EARTHWORK

B. Section 02252 – SUPPORT OF EXCAVATION

1.03 REFERENCES:

A. The following standards form a part of this specification, as referenced:

American Society for Testing and Materials (ASTM

ASTM D2321 Standard for Underground Installation of Thermoplastic Pipe for
Sewers and Other Gravity Flow Applications

ASTM F405 Standard Specification for Corrugated Polyethylene Pipe and
Fittings

ASTM F667 Standard Specification for Large Diameter Corrugated
Polyethylene Pipe and fittings

American Association Of State Highway and Transportation Officials

AASHTO M294 Standard Specification for Corrugated Polyethylene Pipe

AASHTO MP6 Standard Specification for Corrugated Polyethylene Pipe 42” and
48” Diameter

1.04 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

A. Six sets of manufacturer’s literature on the materials of this Section shall be submitted to
the Engineer for review.

B. Manufacturer’s certification that the product was manufactured, tested, and supplied in
accordance with this specification shall be furnished.
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1.05 DELIVERY, STORAGE AND HANDLING:

A. Pipe shall be packaged to withstand shipment without damage and handled carefully on
the jobsite. Pipe shall be stored so that it is not exposed to sunlight.

PART 2 – PRODUCTS

2.01 MATERIALS:

A. This Section applies to corrugated polyethylene pipe with an integrally formed smooth
interior.

B. The nominal size for the pipe and fittings is based on the nominal inside diameter of the
pipe.

C. The pipe and fittings shall be free of foreign inclusions and visible defects. Fittings may
be either molded or fabricated. Fittings supplied by manufacturers other than the supplier
of the pipe shall not be permitted without the approval of the Engineer. The ends of the
pipe shall be cut squarely and cleanly so as not to adversely affect joining.

2.02 MANUFACTURERS:

A. Pipe and fittings shall be manufactured by Ipex, Inc.; Plexco, Division of Chevron
Chemical Co.; J-M Pipe Co.; Advanced Drainage Systems, Inc. (ADS) or approved
equal.

PART 3 – EXECUTION

3.01 INSTALLATION:

A. Pipe interiors, fitting interiors, and joint surfaces shall be thoroughly cleaned before
installation. Pipes and fittings shall be maintained clean.

B. Pipes shall be installed in the locations and to the required lines and grades shown on the
drawings and provided in these Specifications, using an approved method of control.

C. Excavations shall be maintained free of water during the progress of the Work. No pipes
shall be laid in water, nor shall there by any joints made up in water.

D. If any defective pipe is discovered after being placed, removal and replacement with
sound pipe will be required at no additional cost to the Owner.

END OF SECTION
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SECTION 02631

PRECAST MANHOLES AND CATCH BASINS

PART 1 - GENERAL

1.01 WORK INCLUDED:

This Section covers all precast manholes and catch basins complete, including, but not
limited to, bases, walls, cones, mortar, inverts, frames and covers.

1.02 RELATED WORK:

A. Section 02300, EARTHWORK

B. Section 02745, PAVING

C. Section 03302, FIELD CONCRETE

1.03 SYSTEM DESCRIPTION:

A. Precast sections shall conform in shape, size, dimensions, materials, and other respects
to the details indicated on the drawings or as ordered by the Engineer.

B. All manholes and catch basins shall have concrete bases. Concrete bases shall be
precast unless otherwise specified. Invert channels shall be formed of brick and mortar
upon the base.

C. Catch basins shall have a 2-foot deep sump unless otherwise specified.

D. Riser and cone sections shall be precast concrete.

1.04 REFERENCES:

A. The following standards form a part of this specification as referenced:

American Society for Testing and Materials (ASTM)

ASTM A48 Gray Iron Castings

ASTM C32 Sewer and Manhole Brick

ASTM C144 Aggregate for Masonry Mortar

ASTM C207 Hydrated Lime for Masonry Purposes
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ASTM C478 Precast Reinforced Concrete Manhole Sections

ASTM C923 Specification for Resilient
Connectors Between Reinforced
Concrete Manhole Structures and Pipes

ASTM C1244 Standard Test Method for Concrete Sewer Manholes by
the Negative Air Pressure (Vacuum) Test.

American Association of State Highway and Transportation Officials (AASHTO)

AASHTO M198Joints for Circular Concrete Sewer and Culvert Pipe Using
Flexible Watertight Gaskets

Occupational Safety and Health Administration

OSHA 29 CFR 1910.27 Fall Prevention Protection

Form 816 – State of Connecticut, Department of Transportation, Standard Specifications
for Roads, Bridges and Incidental Construction 2004, including Supplemental
Specifications

1.05 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

A. Six sets of manufacturer literature of the materials of this section shall be submitted to
the Engineer for review.

B. Tests reports as required shall be submitted to the Engineer.

PART 2 - PRODUCTS

2.01 PRECAST CONCRETE SECTIONS:

A. All precast concrete sections shall conform to ASTM C478 with the following
exceptions and additional requirements:

1. The wall thickness of precast sections shall be as designated on the drawings,
meeting the following minimum requirements:

Section Diameter (Inches) Minimum Wall Thickness (Inches)

48 5

60 6

72 7

84 8
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2. Type II cement shall be used except as otherwise approved.

3. Sections shall be steam cured and shall not be shipped until at least five days after
having been cast.

4. Minimum compressive strength of concrete shall be 4000 psi at 28 days.

5. No more than two lift holes may be cast or drilled in each section.

6. The date of manufacture and the name or trademark of the manufacturer shall be
clearly marked on the inside of each precast section.

7. Acceptance of the sections will be on the basis of material tests and inspection of
the completed product.

8. Circumferential steel reinforcement in walls and bases shall be a minimum of
0.12 sq. in./lin. ft. for 4-foot diameter sections and 0.15 sq. in./lin. ft. for 5- and
6-foot diameter sections. Reinforcing shall extend into tongue and groove.

B. Conical reducing sections shall have a wall thickness not less than 5-inches at the
bottom and wall thickness of 8-inches at the top. Conical sections shall taper from a
minimum of 48-inches diameter to 24 or 30-inches diameter at the top, as shown on the
drawings.

C. Except where insufficient depth of cover dictates the use of a shorter base, bases shall
be a minimum of 4 feet in height.

D. Slab top sections and flat riser sections (Grade Rings) shall conform to the contract
drawings, with particular attention focused upon the reinforcing steel and be designed to
meet or exceed an H-20 Loading requirement.

E. The tops of the bases shall be suitably shaped by means of accurate ring forms to
receive the riser sections.

F. Precast sections shall be manufactured to contain wall openings of the minimum size to
receive the ends of the pipes, such openings being accurately set to conform with line
and grade of the sewer or drain. Subsequent cutting or tampering in the field, for the
purpose of creating new openings or altering existing openings, will not be permitted
except as directed by the Engineer.

G. "Drop-over" manholes shall be placed where indicated on the drawings. The Contractor
shall accurately measure the diameter of the existing outlet pipe and inform the
manufacturer of its size, so that the "Drop-over" type opening can be cut into the precast
manhole base. The bottom shall be cast in place by the Contractor in accordance with
Section 03302, FIELD CONCRETE. The invert channel shall be formed of brick and
mortar, as specified in this specifications section. The sub-base shall be a compacted,
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level foundation of crushed stone, at least 6-inches thick, as specified in Section 02300
EARTHWORK, but shall vary to the depth necessary to reach sound undisturbed earth.

H. The exterior surfaces of all precast manhole bases, walls, and cones shall be given a
minimum of one shop coat of bituminous dampproofing.

I. The Engineer reserves the right to reject any unsatisfactory precast section and the
rejected unit shall be tagged and removed from the job site immediately.

J. The Engineer may also require the testing of concrete sections as outlined under
Physical Requirements in ASTM C478 with the Contractor bearing all testing costs.

K. Precast Concrete Sections shall meet the minimum requirements as indicated on the
Town of Greenwich, Standard Construction Details included in the plans.

2.02 BRICK MATERIALS:

A. Brick shall be sound, hard, and uniformly burned brick, regular and uniform in shape
and size, of compact texture, and satisfactory to the Engineer. Bricks shall comply with
ASTM C32, for Grade SS, hard brick, except that the mean of five tests for absorption
shall not exceed 8 percent by weight.

B. Rejected brick shall be immediately removed from the work and brick satisfactory to
the Engineer substituted.

C. Mortar shall be composed of portland cement, hydrated lime, and sand in which the
volume of sand shall not exceed three times the sum of the volumes of cement and lime.
The proportions of cement and lime shall be as directed and may vary from l:l/4 for
dense hard-burned brick to l:3/4 for softer brick. In general, mortar for Grade SS Brick
shall be mixed in the volume proportions of 1:1/2:4-1/2; portland cement to hydrated
lime to sand.

D. Cement shall be Type II portland cement as specified for concrete masonry.

E. Hydrated lime shall be Type S conforming to ASTM C207.

F. The sand shall comply with ASTM C144 specifications for "Fine Aggregate," except
that all of the sand shall pass a No. 8 sieve.

G. Brick Materials shall meet the minimum requirements as indicated on the Town of
Greenwich, Standard Construction Details included in the plans.

2.03 FRAMES, GRATES, COVERS AND STEPS:

A. Castings shall be of good quality, strong, tough, even-grained cast iron, smooth, free
from scale, lumps, blisters, sandholes, and defects of every nature which would render
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them unfit for the service for which they are intended. Contact surfaces of covers and
frame seats shall be machined to prevent rocking of covers.

B. All castings shall be thoroughly cleaned and may be subject to a careful hammer
inspection at the Engineer's discretion.

C. All castings (frames, grates, covers, steps, etc.) shall meet the minimum requirements as
indicated on the Town of Greenwich, Standard Construction Details included in the
plans.

D. Grates for Drain Basins within exposed aggregate concrete shall be bronze, 15-inch
square, light-duty as manufactured by Nyloplast.

E. Grates for Drain Basins in non-concrete areas shall 15-inch round, light-duty as
manufactured by Nyloplast.

2.04 SEWER MANHOLE ACCESSORIES:

A. Gasket materials shall be top grade (100% solids, vulcanized) butyl rubber and shall
meet or exceed AASHTO M-198.

B. Couplings at the manhole-pipe interface shall be made with a rubber seal system (with
or without stainless steel straps) meeting the requirements of ASTM C923 and
recommended for this type of connection.

C. Stubs installed as specified and indicated on the drawings shall be short pieces of the
same class pipe as that entering the manhole and shall have either stoppers or end caps
as shown on the drawings. Stoppers or end caps shall be especially designed for that
application.

2.05 DRAIN BASINS

A. Drain Basins shall be manufactured by Nyloplast, or approved equal.

B. Drain Basins shall have sumps for capture of debris and sediment.

PART 3 - EXECUTION

3.01 INSTALLATION:

A. PRECAST SECTIONS:

1. Precast bases shall be supported on a compacted level foundation of crushed
stone, as specified in Section 02300 EARTHWORK, at least 6-inches thick, but
shall vary to the depth necessary to reach sound undisturbed earth.
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2. Precast reinforced concrete sections shall be set vertical and with sections in true
alignment.

3. Butyl rubber joint sealant shall be installed between each concrete section. Catch
basin sections do not require joint sealant if so indicated on the drawings.

4. All holes in sections used for handling the sections shall be thoroughly plugged
with mortar. Mortar shall be one part cement to 1-1/2 parts sand, mixed slightly
damp to the touch (just short of "balling"), hammered into the holes until it is
dense and an excess of paste appears on the surface, and then finished smooth and
flush with the adjoining surfaces.

B. BRICK WORK:

1. Bricks shall be moistened by suitable means, as directed, until they are neither so
dry as to absorb water from the mortar nor so wet as to be slippery when laid.

2. Each brick shall be laid as a header in a full bed and joint of mortar without
requiring subsequent grouting, flushing or filling, and shall be thoroughly bonded
as directed.

3. The brick inverts shall conform accurately to the size of the adjoining pipes. Side
inverts shall be curved and main inverts (where direction changes) shall be laid
out in smooth curves of the longest possible radius which is tangent to the
centerlines of adjoining pipe.

C. CASTINGS:

1. Cast iron frames, grates and covers shall be as specified. The frames and covers
shall be set by the Contractor to conform accurately to the grade of the finished
pavement, existing ground surface, or as indicated on the drawings. Frames shall
be adjusted to meet the street surface.

2. Cast iron manhole frames and covers not located in paved areas shall be set
6-inches above finished grade, at a height as directed by the Engineer, or as
indicated on the drawings. The top of the cone shall be built up with a minimum
of 1 course and a maximum of 5 courses of brick and mortar used as headers for
adjustment to final grade.

3. Frames shall be set concentric with the top of the concrete section and in a full
bed of mortar so that the space between the top of the concrete section or brick
headers and the bottom flange of the frame shall be completely filled and made
watertight. A thick ring of mortar extending to the outer edge of the concrete shall
be placed all around the bottom flange. The mortar shall be smoothly finished to
be flush with the top of the flange and have a slight slope to shed water away
from the frame.
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4. Covers and/or grates shall be left in place in the frames, for safety reasons, except
while work is being performed.

D. ACCESSORIES:

1. Accessories shall be installed in accordance with manufacturer's instructions.

2. Stubs shall be set accurately to the dimensions indicated on the drawings. Stubs
shall be sealed with suitable watertight plugs.

3.02 LEAKAGE TESTS:

A. Leakage tests shall be made by the Contractor and observed by the Engineer on each
manhole. The test shall be by vacuum or by water exfiltration as described below:

B. VACUUM TEST:

1. The vacuum test shall be conducted in accordance with ASTM C1244. Test
results will be judged by the length of time it takes for the applied vacuum to drop
from 10 inches of mercury to 9 inches. If the time is less than that listed in Table
1 of ASTM C1244, the manhole will have failed the test. Test times from Table 1
are excerpted below.

TABLE 1

Minimum Test Times for Various Manhole Diameters

Diameter (Inches)
Depth (Feet) 48 60 72

Times (Seconds)
0-12 30 39 49
12-16 40 52 67
16-20 50 65 81
20-24 59 78 97
26-30 74 98 121

2. If the manhole fails the initial test, the Contractor shall locate the leaks and make
proper repairs. Leaks may be filled with a wet slurry of accepted quick setting
material. If the manhole should again fail the vacuum test, additional repairs shall
be made, and the manhole water tested as specified below.

C. WATER EXFILTRATION TEST:

1. After the manhole has been assembled in place, all lifting holes shall be filled and
pointed with an approved non-shrinking mortar. All pipes and other openings
into the manhole shall be suitably plugged and the plugs braced to prevent blow
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out. The test shall be made prior to placing the shelf and invert. If the
groundwater table has been allowed to rise above the bottom of the manhole, it
shall be lowered for the duration of the test.

2. The manhole shall be filled with water to the top of the cone section. If the
excavation has not been backfilled and observation indicates no visible leakage,
that is, no water visibly moving down the surface of the manhole, the manhole
may be considered to be satisfactorily water-tight. If the test, as described above,
is unsatisfactory as determined by the Engineer or if the manhole excavation has
been backfilled, the test shall be continued. A period of time may be permitted if
the Contractor so wishes, to allow for absorption by the manhole. At the end of
this period, the manhole shall be refilled to the top of the cone, if necessary, and a
measuring time of at least 8 hours begun. At the end of the test period, the
manhole shall be refilled to the top of the cone, measuring the volume of water
added. This amount shall be extrapolated to a 24-hour loss rate and the leakage
determined on the basis of depth. The leakage for each manhole shall not exceed
one gallon per vertical foot for a 24-hour period. If the manhole fails this
requirement, but the leakage does not exceed 3 gallons per vertical foot per day,
repairs by approved methods may be made as directed by the Engineer to bring
the leakage within the allowable rate of one gallon per foot per day. Leakage due
to a defective section or joint or exceeding the 3 gallon per vertical foot per day,
shall be cause for rejection of the manhole. It shall be the Contractor's
responsibility to uncover the rejected manhole as necessary and to disassemble,
reconstruct or replace it as directed by the Engineer. The manhole shall then be
retested and, if satisfactory, interior joints shall be filled and pointed.

3. No adjustment in the leakage allowance will be made for unknown causes such as
leaking plugs, absorption, etc. It shall be assumed that all loss of water during the
test is a result of leaks through joints or through the concrete. Furthermore, the
Contractor shall take any steps necessary to assure the Engineer that the water
table is below the bottom of the manhole throughout the test.

4. If the groundwater table is above the highest joint in the manhole, and there is no
leakage into the manhole, as determined by the Engineer, such a test can serve to
evaluate water-tightness of the manhole. However, if the Engineer is not satisfied
with the results, the Contractor shall lower the water table and carry out the test as
described hereinbefore.

3.03 CLEANING:

All new manholes shall be thoroughly cleaned of all silt, debris and foreign matter of
any kind, prior to final inspection.

END OF SECTION
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SECTION 02635

STORMWATER TREATMENT SYSTEM

PART 1 - GENERAL

1.01 WORK INCLUDED:

A. The Contractor shall furnish all labor, materials, equipment and incidentals required and
install all precast concrete storm-water treatment systems and appurtenances in
accordance with the Drawings and these specifications.

1.02 RELATED WORK:

A. Section 02300, EARTHWORK

B. Section 02745, PAVING

C. Section 03302, FIELD CONCRETE

1.03 QUALITY CONTROL INSPECTION:

A. The quality of materials, the process of manufacture, and the finished sections shall be
subject to inspection by the Engineer. Such inspection may be made at the place of
manufacture, or on the work site after delivery, or at both places, and the sections shall be
subject to rejection at any time if material conditions fail to meet any of the specification
requirements, even though sample sections may have been accepted as satisfactory at the
place of manufacture. Sections rejected after delivery to the site shall be marked for
identification and shall be removed from the site at once. All sections which have been
damaged beyond repair during delivery will be rejected and, if already installed, shall be
repaired to the Engineer’s acceptance level, if permitted, or removed and replaced,
entirely at the Contractor's expense.

B. All sections shall be inspected for general appearance, dimensions, soundness, etc. The
surface shall be dense, close textured and free of blisters, cracks, roughness and exposure
of reinforcement.

C. Imperfections may be repaired, subject to the acceptance of the Engineer, after
demonstration by the manufacturer that strong and permanent repairs result. Repairs
shall be carefully inspected before final acceptance. Cement mortar used for repairs shall
have a minimum compressive strength of 4,000 psi when tested in accordance with
ASTM C-109. Epoxy mortar may be utilized for repairs.

1.04 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:
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A. Shop Drawings

Structural design calculations and shop drawings shall be certified by a Professional
Engineer retained by the system manufacturer or Contractor and licensed in the
state where the system is to be installed. Six (6) copies of said shop drawings shall
be submitted to the Engineer for review and approval.

B. Affidavit on patent infringement

The Contractor shall submit to the Engineer, prior to installation of the stormwater
treatment system, an affidavit regarding patent infringement rights stating that any
suit or claim against the Owner due to alleged infringement rights shall be defended
by the Contractor who will bear all the costs, expenses and attorney's fees incurred
thereof.

C. Performance Documentation

The following documentation must be submitted by the Contractor and approved by
the Engineer prior to the manufacture and delivery of any materials.

1. Laboratory Data

The stormwater treatment system supplier shall provide documentation of Total
Suspended Solids (TSS) removal efficiency from laboratory testing conducted
on the supplier’s full-scale system. The documentation shall include:

a. TSS removal efficiency versus operating rate for the full operating range of
the stormwater treatment system for a uniform 50-micron particle size.

b. TSS removal calculations for each system specified herein. The calculations
must demonstrate that the system(s) is capable of achieving a net annual
TSS removal efficiency as required by local regulations and as based upon a
uniform 50-micron particle size and the best available rainfall data for the
project site location.

2. Field Test Data

The stormwater treatment system supplier shall provide documentation of TSS
removal efficiency from field testing conducted on an installed system. The
documentation shall be in accordance with the following:

a. The testing and documentation shall have been conducted by an independent third
party.

b. The testing and documentation shall include at least 10 storms.
c. The testing and documentation must show TSS removal results that meet or

exceed the performance requirements for the system(s) specified herein.

3. Manufacturing Experience
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The stormwater treatment supplier shall provide evidence of at least 5 years of
successful product design and use. The supplier shall provide an installation list of
projects, model sizes installed and installation dates where the same type systems as
specified herein have been designed and produced by the supplier.

D. Operation and Maintenance Manuals

Furnish four copies of the operation and maintenance manuals for the stormwater
treatment systems.

PART 2 - PRODUCTS

2.01 MATERIALS AND DESIGN:

A. Concrete for precast storm-water treatment systems shall conform to ASTM C857 and
C858 and meet the following additional requirements:

1. The wall thickness shall not be less than 6-inches (152 mm) or as shown on the
dimensional drawings. In all cases the top slab and wall thickness shall be no
less than the minimum thickness necessary to sustain HS20-44 loading
requirements as determined by a Licensed Professional Engineer.

2. Sections shall have tongue and groove or ship-lap joints with a butyl mastic
sealant conforming to ASTM C990.

3. Cement shall be Type II Portland cement conforming to ASTM C150.

4. All sections shall be cured by an approved method. Sections shall not be
shipped until the concrete has attained a compressive strength of 4,000 psi (28
MPa) or until 5 days after fabrication and/or repair, whichever is the longer.

5. Pipe openings shall be sized to accept pipes of the specified size(s) and
material(s), and shall be sealed by the Contractor with a rubber seal system
meeting the requirements of ASTM C923.

B. Internal aluminum plate components shall be ¼-inch (6 mm) thick aluminum alloy
5052-H32 in accordance with ASTM B209.

C. Internal aluminum angle components shall be ¼-inch (6 mm) thick aluminum alloy
6063 in accordance with ASTM B308.

D. Brick or masonry used to build the manhole frame to grade shall conform to ASTM
C32 or ASTM C139 and shall be installed in conformance with all local
requirements.

E. Casting for manhole frames and covers shall be in accordance with ASTM A48,
CLASS 30B and AASHTO M105.
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F. A bitumen sealant in conformance with ASTM C990 shall be utilized in affixing the
aluminum swirl chamber to the concrete vault.

2.02 PERFORMANCE:

A. Unless otherwise indicated, all equipment used shall provide the results listed in the
schedule below. Proposed equipment shall be submitted in writing to the Engineer, along
with sufficient data supported by certified tests that the system can meet the end results
shown in the table and this specification section:

Table 2.02

Structure I.D. Contech
Model

Design Treatment
(Water Quality Flow)
(cfs) (2)

WQS2 CDS2015-5-C 0.95

WQS5 CDS2015-5-C 0.35

(1) System shall be Contech Model as noted or approved equal.
(2) The systems shall be capable of treating the above water quality flow.

B. The stormwater treatment system shall include a circular aluminum “swirl chamber” (or
“grit chamber”) with a tangential inlet to induce a swirling flow pattern that will
accumulate and store settle-able solids in a manner and a location that will prevent re-
suspension of previously captured particulates.

C. The stormwater treatment system shall be of a hydraulic design that includes flow
controls designed and certified by a professional engineer using accepted principles of
fluid mechanics that raise the water surface inside the tank to a pre-determined level in
order to prevent the re-entrainment of trapped floating contaminants.

D. The stormwater treatment system shall be capable of removing 80% of the net annual
Total Suspended Solids (TSS) load based on a uniform 50-micron particle size. Annual
TSS removal efficiency models shall be based on documented removal efficiency
performance from full scale laboratory tests. Annual TSS removal efficiency models
shall only be considered valid if they are corroborated by independent third party field
testing. Said field testing shall include influent and effluent composite samples from a
minimum of ten storms at one location. The stormwater treatment system shall have the
Design Treatment Capacity listed in Table 2.02, and shall not resuspend trapped
sediments or reentrain floating contaminants at flow rates up to and including the
specified Design Treatment Capacity.

E. The stormwater treatment system shall have usable sediment storage capacity of not less
than the corresponding volume listed in Table 2.02. The systems shall be designed such
that the pump-out volume is less than ½ of the total system volume. The systems shall be
designed to not allow surcharge of the upstream piping network during dry weather
conditions.



08/26/2013 02635-5

F. A feature shall be incorporated into the design of the stormwater treatment system to
prevent the introduction of trapped oil and floatable contaminants to the downstream
piping during routine maintenance and to ensure that no oil escapes the system during the
ensuing rain event. Direct access shall be provided to the sediment and floatable
contaminant storage chambers to facilitate maintenance. There shall be no appurtenances
or restrictions within these chambers.

G. The stormwater treatment system manufacturer shall furnish documentation which
supports all product performance claims and features, storage capacities and maintenance
requirements.

H. Stormwater treatment system shall be completely housed within one structure.

I. Stormwater treatment system shall be designed to resist buoyancy.

2.03 MANUFACTURER:

A. The stormwater treatment system shall be of a type that has been installed and used
successfully for a minimum of 5 years. The manufacturer of said system shall have been
regularly engaged in the engineering design and production of systems for the physical
treatment of stormwater runoff during the aforementioned period.

B. The stormwater treatment system shall be a Contech
TM

CDS System as manufactured by
Contech Engineered Solutions LLC, 71 U.S. Route 1, Suite F, Scarborough, ME 04074,
or approved equal.

PART 3 - EXECUTION

3.01 INSTALLATION:

A. The stormwater treatment system shall be constructed according to the sizes shown on
the Drawings and as specified herein. Install at elevations and locations shown on the
Drawings or as otherwise required by the Engineer.

B. Place the precast base unit on a granular subbase of minimum thickness of six inches
after compaction or of greater thickness and compaction if specified elsewhere. The
granular subbase shall be checked for level prior to setting and the precast base section of
the trap shall be checked for level at all four corners after it is set. If the slope from any
corner to any other corner exceeds 0.5% the base section shall be removed and the
granular subbase material re-leveled.

C. Prior to setting subsequent sections place bitumen sealant in conformance with ASTM C
990-91 along the construction joint in the section that is already in place.

D. After setting the base and wall or riser sections, install the circular swirl chamber wall by
bolting the swirl chamber to the side walls at the three (3) tangent points and at the 3-inch
wide inlet tab using HILTI brand concrete anchors or equivalent 1/2-inch diameter by 2-
3/4-inch minimum length at heights of approximately 3-inches off the floor and at the
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mid-height of the completed trap (at locations of pre-drilled holes in aluminum
components). Seal the bottom edge of the swirl chamber to the trap floor with the
supplied aluminum angle flange. Adhere ¼-inch thick by 1-inch wide neoprene sponge
material to the flange with half of it’s width on the horizontal leg of the flange and half of
it’s width on the vertical leg. The aluminum angle flange shall be affixed to the floor
with a minimum 3/8-inch diameter by 2-3/4-inch drop in wedge anchor at the location of
the predrilled holes. Affix the swirl chamber to the flange with hex head ¼-inch x 1-1/2-
inch zinc coated self- tapping screws at the location of the predrilled holes. Seal the vault
sidewalls to the outside of the swirl chamber from the floor to the same height as the inlet
pipe invert using butyl mastic or approved equal.

E. Prior to setting the precast roof section, bitumen sealant equal to ASTM C990 shall be
placed along the top of the baffle wall, using more than one layer of mastic if necessary,
to a thickness at least 1-inch greater than the nominal gap between the top of the baffle
and the roof section. The nominal gap shall be determined either by field measurement
or the shop drawings. After placement of the roof section has compressed the butyl
mastic sealant in the gap, finish sealing the gap with an approved non-shrink grout on
both sides of the gap using the butyl mastic as a backing material to which to apply the
grout. Also apply non-shrink grout to the joints at the side edges of the baffle wall.

F. After setting the precast roof section of the storm-water treatment system, set precast
concrete manhole riser sections, to the height required to bring the cast iron manhole
covers to grade, so that the sections are vertical and in true alignment with a ¼-inch
maximum tolerance allowed. Backfill in a careful manner, bringing the fill up in 6-inch
lifts on all sides. If leaks appear, clean the inside joints and caulk with lead wool to the
satisfaction of the Engineer. Precast sections shall be set in a manner that will result in a
watertight joint. In all instances, installation of Storm-water Treatment System shall
conform to ASTM specification C891 “Standard Practice for Installation of Underground
Precast Utility Structures”.

G. Holes made in the concrete sections for handling or other purposes shall be plugged with
a non-shrink grout or by using grout in combination with concrete plugs.

H. Where holes must be cut in the precast sections to accommodate pipes, do all cutting
before setting the sections in place to prevent any subsequent jarring which may loosen
the mortar joints. The Contractor shall make all pipe connections.

END OF SECTION
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SECTION 02636

SUBGRADE DETENTION SYSTEM

PART 1 - GENERAL

1.01 WORK INCLUDED:

A. The Contractor shall furnish all labor, materials, equipment and incidentals required
and install the sub-grade detention system.

1.02 RELATED WORK:

A. Section 02300, EARTHWORK

B. Section 02745, PAVING

C. Section 03302, FIELD CONCRETE

1.03.1 QUALITY CONTROL INSPECTION:

A. The quality of materials, the process of manufacture, and the finished sections shall
be subject to inspection by the Engineer. Such inspection may be made at the place
of manufacture, or on the work site after delivery, or at both places, and the sections
shall be subject to rejection at any time if material conditions fail to meet any of the
specification requirements, even though sample sections may have been accepted as
satisfactory at the place of manufacture. Sections rejected after delivery to the site
shall be marked for identification and shall be removed from the site at once. All
sections which have been damaged beyond repair during delivery will be rejected
and, if already installed, shall be repaired to the Engineer’s acceptance level, if
permitted, or removed and replaced, entirely at the Contractor's expense.

B. All sections shall be inspected for general appearance, dimensions, soundness, etc.
The surface shall be dense, close textured and free of blisters, cracks, roughness and
exposure of reinforcement.

C. Imperfections may be repaired, subject to the acceptance of the Engineer, after
demonstration by the manufacturer that strong and permanent repairs result. Repairs
shall be carefully inspected before final acceptance. Cement mortar used for repairs
shall have a minimum compressive strength of 4,000 psi when tested in accordance
with ASTM C-109. Epoxy mortar may be utilized for repairs.

1.04 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

A. Shop Drawings
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Structural design calculations and shop drawings shall be certified by a
Professional Engineer retained by the system manufacturer or Contractor and
licensed in the state where the system is to be installed. Six (6) copies of said
shop drawings shall be submitted to the Engineer for review and approval.

B. Affidavit on patent infringement

The Contractor shall submit to the Engineer, prior to installation of the subgrade
detention system, an affidavit regarding patent infringement rights stating that
any suit or claim against the Owner due to alleged infringement rights shall be
defended by the Contractor who will bear all the costs, expenses and attorney's
fees incurred thereof.

C. Manufacturing Experience

The subgrade detention suppliers shall provide evidence of at least 5 years of
successful product design and use. The supplier shall provide an installation list of
projects, model sizes installed and installation dates where the same type systems as
specified herein have been designed and produced by the supplier.

D. Operation and Maintenance Manuals

Furnish six copies of the operation and maintenance manuals for the subgrade
detention system.

PART 2 - PRODUCTS

2.01 MATERIALS AND DESIGN:

A. Sub-Grade Detention System

The Sub-grade Detention System shall be a Stormtech SC-740 Chamber System
as manufactured by Stormtech LLC, or approved equal.

PART 3 - EXECUTION

3.01 INSTALLATION:

A. The subgrade detention system shall be constructed according to the sizes shown on
the Drawings and as specified herein. Install at elevations and locations shown on the
Drawings or as otherwise directed by the Engineer.

B. The system shall be installed according to the plans and details and in compliance
with the manufacturer’s requirements.

END OF SECTION



09/15/2011 02745-1

SECTION 02745

PAVING

PART 1 - GENERAL

1.01 WORK INCLUDED:

The Contractor shall furnish all labor, materials and equipment and shall replace the
pavements as indicated on the drawings and as herein specified.

1.02 RELATED WORK:

A. Section 00890, PERMITS

B. Section 01562, DUST CONTROL

C. Section 02300, EARTHWORK

D. Section 02631, PRECAST MANHOLES AND CATCH BASINS

1.03 SYSTEM DESCRIPTION:

A. GENERAL

The types of pavement systems to be utilized on this project are as follows:

TYPE 1. TEMPORARY TRENCH PAVEMENT
TYPE 2. PERMANENT TRENCH PAVEMENT
TYPE 3. DRIVEWAY AND PARKING PAVEMENT
TYPE 4 COLD PLANING WITH OVERLAY

B. TYPE 1. TEMPORARY TRENCH PAVEMENT

Areas shall be paved with Class 2 or Class 1 Bituminous Concrete according to the
plans and specifications immediately following the completion of the trench work.

C. TYPE 2. PERMANENT TRENCH PAVEMENT

Areas shall be paved with Class 2 Bituminous Concrete on Class 1 Bituminous
Concrete on Class 4 Bituminous Concrete on a gravel subbase according to the plans
and specifications immediately following the completion of the trench work.

D. TYPE 3. DRIVEWAY AND PARKING PAVEMENT
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Driveways and parking areas shall be paved with Class 2 Bituminous Concrete on Class
1 Bituminous Concrete on Class 4 Bituminous Concrete on a gravel subbase as shown
on to the Drawings and as specified herein.

E. TYPE 4. COLD PLANING WITH OVERLAY

The roadway width is to be cold planed to remove 2.5-inches of the existing pavement.
The areas shall then be overlayed with a permanent top course pavement, 2.5 inches
thick. Cold planing and pavement shall be performed only with the approval of the
Engineer.

1.04 REFERENCES

The following standards form a part of these specifications and indicate the minimum
standards required:

American Society for Testing and Materials (ASTM)

ASTM D1557 Test for Moisture-Density Relations of Soils and Soil-Aggregate
Mixtures Using 10 Pound Rammer and 18-Inch Drop

State of Connecticut Department of Transportation (CT DOT)

Form 816 Standard Specifications for Roads, Bridges and Incidental Construction

1.05 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

Six sets of complete job mix formula shall be submitted to the Engineer at least two
weeks before any of the work of this section is to begin.

PART 2 - PRODUCTS

2.01 GRAVEL SUBBASE:

A. Gravel subbase shall consist of inert material that is hard durable stone and coarse sand,
free from loam and clay, surface coatings and deleterious materials.

B. Gradation requirements for gravel subbase shall be as specified in Article M.05.01
Processed Aggregate Base and Pavement Surface Treatment.
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2.02 BITUMINOUS CONCRETE PAVEMENT:

A. Bituminous concrete pavements shall consist of Classes 1, 2 and 4 Bituminous
Concrete.

B. Bituminous concrete mixtures shall be within the composition limits of base courses,
binder courses, top courses and surface treatment, in accordance with Article M.04.02
Mix Design and Job Mix Formula, with constituents that conform to Table A, below.

TABLE A

PERCENT BY WEIGHT PASSING SIEVE DESIGNATION

Standard
Sieves

Class
1

Class
2

Class
4

2 in - - 100
1 in 100 - -
¾ in 90-100 - 60-80
½ in 70-100 100 -

3/8 in 60-82 90-100 42-66
¼ in - - -
No.4 40-65 55-80 30-55
No.8 28-50 40-64 20-40
No.30 10-32 16-36 -
No.50 6-26 8-26 5-18
No.200 3-8 3-8 0-5

PG Binder
Content, %

5-6.5 5-8 4-6

* Percentages shown for aggregate sizes are stated as proportional percentages of total
aggregate for the mix.

C. The joint sealant shall be a hot poured rubberized emulsified asphalt sealant, meeting
the requirements of Article M.04.01 Joint Seal Material.

D. The tack coat shall be an asphalt emulsion, RS-1, conforming to Article M.04.01
Bituminous Concrete Materials.

2.03 PAVEMENT MARKINGS:

A. Pavement markings shall conform to the requirements of CT DOT Section 12.09
Painted Pavement Markings.
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B. The mixture of the marking material shall be within the composition limits for
reflectorized pavement markings as described in the DOT Specifications as follows:

1. Fifteen-minute dry paint – M.07.20.

2. Hot applied fast-drying paint – M.07.21.

C. Application of the glass beads to be used as reflector material on the striping shall
conform to Section 12.09 Painted Pavement Markings and Article M.07.30 Glass Beads.

PART 3 - EXECUTION

3.01 GENERAL:

Paving courses required for the project shall be as shown on the drawings and as
specified herein. Pavement thicknesses specified are measured in compacted inches. If
a pavement course thickness exceeds 2-1/2 compacted inches, the course shall be
installed in multiple lifts with each lift not exceeding 2-1/2 compacted inches in
thickness.

3.02 GRAVEL SUBBASE:

A. The gravel subbase to be placed under pavement shall consist of gravel evenly spread
and thoroughly compacted. Depths of the subbase shall be as shown on the drawings.

B. The gravel shall be spread in layers not more than 4-inches thick, compacted measure.
All layers shall be compacted to not less than 95 percent of the maximum dry density of
the material as determined by ASTM D1557 Method C at optimum moisture content.

3.03 TEMPORARY BITUMINOUS PAVEMENT:

A. Where specified and required by the Engineer and after placement of the gravel
subbase, the Contractor shall place temporary bituminous pavement above the trench,
between the edges of the existing pavement. It shall consist of Class 1 or Class 2
Bituminous Concrete Pavement, 2-inches thick, as shown on the drawings and
described herein.

B. The temporary pavement shall be repaired as necessary to maintain the surface of the
pavement until replaced by permanent pavement. When so required by the Engineer,
the Contractor shall remove the temporary pavement and install or regrade the subbase
for installation of permanent pavement.
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3.04 PERMANENT BITUMINOUS PAVEMENT:

A. The bituminous paving mixture, equipment, methods of mixing and placing, and the
precautions to be observed as to weather, condition of base, etc., shall be in accordance
with Section 4.06 Bituminous Concrete.

B. BASE COURSE (CLASS 4) AND BINDER COURSE (CLASS 1) PAVEMENT:

1. Immediately prior to installing the base and/or binder course, the trimmed edges
shall be made stable and unyielding, free of loose or broken pieces and all edges
shall be thoroughly broomed clean. Contact surfaces of trench sides, curbing,
manholes, catch basins, or other appurtenant structures in the pavement shall be
painted thoroughly with a uniform coating of asphalt emulsion (tack coat), just
before any mixture is placed against them.

2. The base and/or binder course shall be repaired as necessary to maintain the
surface of the pavement until placement of the permanent overlay. If required,
the Contractor shall place a leveling course before placing the permanent overlay.

C. TOP COURSE (CLASS 2) PAVEMENT (PERMANENT OVERLAY):

1. The top course shall be placed over the trench or full width as shown on the
drawings or as specified.

2. Prior to placement of the top course, the entire surface over which the top course
is to be placed, including against curbs, gutters and castings, shall be broom
cleaned and tack coated.

3. Top course pavement placed over trenches may be feathered to meet existing
paved surfaces, if approved by the Engineer.

4. Prior to placing full width top course, keyways shall be cut in all intersecting
streets.

3.07 PAVEMENT PLACEMENT:

A. Unless otherwise permitted by the Engineer for particular conditions, only machine
methods of placing the pavement shall be used. The equipment for spreading and
finishing shall be mechanical, self-powered pavers, capable of spreading and finishing
the mixture true to line, grade, width and crown. The mixtures shall be placed and
compacted only at such times as to permit proper inspection and checking by the
Engineer.

B. After the paving mixtures have been properly spread, initial and intermediate
compaction shall be obtained by the use of steel wheel rollers having a weight of not
less than 10 tons. Vibratory roller, if used, shall be of a self-propelled type specifically
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designed for the compaction of bituminous concrete. It shall be equipped with a spread
control device and set to prevent the roller from traveling in excess of 2 1/2 mph (220
fpm) while operating in vibratory mode, and 5 mph (440 fpm) while operating in the
static mode.

C. Final rolling of the top course or surface treatment pavement shall be performed by a
steel wheel roller weighing not less than 10 tons at a mix temperature and time
sufficient to allow for final smoothing of the surface and thorough compaction.

D. Immediately after placement of top course or surface treatment pavement, all joints
between the existing and new top course or surface treatment pavements shall be sealed
with joint sealant.

E. Where there is no backing for the edges of the curb-to-curb pavement, the Contractor
shall provide a gravel transition. The gravel transition shall be installed immediately
after the pavement is placed, shall be feathered and extend a minimum of 18-inches, and
shall be compacted using the same equipment as for pavement compaction. The gravel
shall be uniformly graded material meeting the requirements of Article M.02.04 Gravel
Shoulders.

F. When required by the Engineer, the Contractor shall furnish and install additional
paving to provide satisfactory transition for driveways and walkways impacted by a
new curb-to-curb pavement installation. The transition installation will be considered
incidental to the curb-to-curb pavement installation.

3.08 ADDITIONAL PAVING:

A. If the Engineer determines that the existing bituminous concrete pavement on (local)
streets is thicker than the permanent pavement specified herein, the Contractor may be
required to install additional Class 1 bituminous concrete to obtain the depth of the
existing pavement.

B. If for the installation of full width paving, the Engineer determines that the existing road
surface requires additional leveling pavement, then the Contractor shall install
additional Class 2 bituminous concrete to bring the section to proper line and cross
section. Additional paving required to restore the proper line and cross section of
binder course installed by the Contractor which has become rough and uneven shall be
furnished and installed at the expense of the Contractor.

3.09 PARKING LOTS AND DRIVEWAYS:

A. Pavement shall consist of a 2-inch top course (Class 2) over a 2-inch binder course
(Class 1) over a 4-inch base course (Class 4) on a 12-inch gravel sub-base. All
thicknesses are compacted thicknesses.
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B. Adjacent concrete work, slate work, sidewalks, structures, etc., shall be protected from
stain and damage during the entire operation. Damaged or stained areas shall be
replaced or repaired to equal their original condition.

C. All joints between binder and top course shall be staggered a minimum of 6-inches.

D. After final rolling, no vehicular traffic of any kind shall be permitted on the pavement
until it has cooled and hardened sufficiently to prevent distortion and loss of fines, and
in no case in less than 6 hours.

E. Smoothness of all areas of the finished surface shall not vary more than 1/4-inch when
tested with a 10 foot straight-edge, applied both parallel to and at right angles to the
centerline of the paved area. At building entrances, curbs, and other locations where an
essentially flush transition is required, pavement elevation tolerance shall not exceed
plus or minus 1/8-inch. Irregularities exceeding these amounts, or which retain water
on the surface, shall be corrected by removing the defective work and replacing or
repairing it to the satisfaction of the Engineer.

3.10 RAISING AND ADJUSTING CASTINGS:

A. In areas of permanent top course paving, existing municipally-owned catch basin and
manhole castings and valve boxes shall be raised to the proper grade where required by
the Engineer.

B. Castings owned by private utilities shall be raised by their own forces. The Contractor
shall be responsible for coordinating this work.

C. The method of adjusting these castings shall be as follows: Cut around catch basin or
manhole castings a minimum of 8-inches from casting. Excavate and if required rebuild
up to 12-inches of masonry below the bottom of the casting. Backfill with suitable
material and compact to bottom of casting. Place high, early strength cement or
bituminous concrete collar, as required, to approximately 1½-inches below the raised
casting grade. Masonry work shall conform to Section 02631, PRECAST MANHOLES
AND CATCH BASINS.

D. In some areas, raising of castings may not be required. Where required by the Engineer,
castings not to be raised shall have at least 12-inches of bituminous concrete pavement
chipped and removed around the casting. New bituminous concrete pavement shall be
placed and compacted around such castings to approximately 1-1/2-inches below the
top of the casting. The overlay course shall then be sloped down to the level of the
casting.

E. The method of raising valve boxes shall be as follows: Cut around valve box a
minimum of 8-inches from valve box. Excavate as required and raise the valve box.
Pour high early strength cement or bituminous concrete collar, as required, to
approximately 1-1/2-inches below the top of the valve box.
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F. Castings, which need to be raised or adjusted to complete permanent curb to curb
paving, shall be done immediately prior to paving.

3.11 PAVEMENT MARKINGS:

A. The Contractor shall replace all pavement markings removed or covered-over in
carrying out the work, and as required by the Engineer, no sooner than 48 hours after
completion of permanent pavement. The markings shall be 4-inches wide, white or
yellow, single or double lines as required.

B. When required by the Engineer, the Contractor shall provide painted or plastic
temporary markings on temporary pavement at no additional cost to the Owner.

3.12 PAVEMENT REPAIR:

A. If required in the contract or if permanent pavement becomes rough or uneven,
permanent pavement patches and trenches shall be repaired and brought to grade
utilizing "infrared" paving methods following completion of the construction.

B. The Contractor performing the work shall use care to avoid overheating the pavement
being repaired.

C. Pavement repair shall extend a minimum of 6-inches beyond all edges of the pavement
patch to assure adequate bonding at the pavement joints.

END OF SECTION
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SECTION 02771

CURBING

PART 1 - GENERAL

1.01 WORK INCLUDED:

A. This section covers furnishing and installation of curbing, where required, as shown on
the Drawings and herein specified.

B. This section also covers resetting of stone curbing removed during construction.

1.02 RELATED WORK:

A. Required earthwork is specified under Section 02300 EARTHWORK.

B. Section 02745, PAVING.

C. Section 02775, SIDEWALK CONSTRUCTION AND REPLACEMENT

1.03 REFERENCES:

The following standards form a part of these specifications, as referenced:

State of Connecticut Department of Transportation (CT DOT)

Form 816 Standard Specifications for Roads, Bridges and Incidental Construction

1.04 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

Six sets of shop drawings, showing dimensions of typical curb sections, shall be
submitted to the Engineer for review.

PART 2 - PRODUCTS

2.01 CONCRETE CURBING:

A. Cast-in-place or slip formed curbing shall be Class C concrete conforming to the
requirements of Article M.03.01. Joint filler shall conform to the requirements of
Article M.03.01. The concrete for precast concrete curbing shall have a minimum 28-
day compressive strength of 4,000 psi and shall contain 5 to 7% entrained air unless
otherwise approved by the Engineer.

2.02 DOWELED CONCRETE CURBING:
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A. The concrete and joint filler shall conform to the requirements of Article M.03.01.
Reinforcement bars shall conform to the requirements of Article M.06.01.

2.03 PRECAST PARKING LOT CURB:

A. Precast parking lot curb shall be formed with concrete rated at 3500 psi at 28 days.

B. The manufacturer shall maintain at the manufacturing site a record of material used and
their sources, and a copy of concrete mix designs.

C. Precast parking lot curb shall be the Standard Precast Bumper Curb as manufactured by
Durastone Co., Lincoln, RI, or approved equal.

PART 3 - EXECUTION

3.01 CONCRETE CURBING:

A. Construction methods for concrete curbing shall conform to the requirements of Article
6.01.03 for concrete for structures. In addition, the following paragraphs apply.

B. Excavation shall be made to the required depth, and the base upon which the curbing is
to be set shall be compacted to a firm, even surface.

B. The concrete shall contain not less than 5 nor more than 7 percent entrained air at the
time the concrete is deposited within the forms. Concrete shall be placed only on a
moist base. Concrete shall not be placed on a soft, muddy, or frozen base.

C. Slip form equipment may be used if the resulting product conforms with the plans.
Precast concrete curbing may be used if the resulting product conforms with the plans
except for the length of each curb unit. Precast concrete curbing units may be
constructed in six foot or longer lengths for straight sections.

D. Where slip form equipment or Precast concrete curbing is not used, the concrete shall be
placed in forms, struck off with a template, compacted by approved means, and finished
to a smooth, even surface. Vibration will not be required.

E. The concrete curbing shall be constructed in sections having a uniform length of
approximately 10 feet, unless otherwise required, so arranged that a joint in the curbing
shall come opposite a joint in the adjoining concrete pavement slab and be similar to it.
The length of these sections may be varied slightly where necessary for closures, but no
section less than 6 feet in length will be permitted. These sections shall be separated by
an approved method at the time of placing the concrete.

F. Where forms are used, they shall be so constructed that the form for exposed faces may
be removed before the concrete has taken final set in order to permit correction of
surface irregularities.
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G. Concrete curbing, except precast curbing, shall be cured and protected in conformity
with the requirements of Article 4.01.03 for concrete pavement. Precast curbing shall
not be shipped to the project until the 28-day compressive strength is acquired. Precast
curbing that has been damaged shall be removed for the project at the Contractor’s
expense.

H. After the concrete has set sufficiently, the grading shall be completed to the lines shown
on the plans, or as ordered, by refilling to the required elevation with approved material
which shall be placed in layers not over 6-inches in depth and compacted until firm and
solid.

3.02 DOWELED CONCRETE CURBING:

A. Construction methods for the doweled concrete curbing shall conform to the
requirements of Article 6.01.03 for concrete for structures, as supplemented as follows.

A. The forms shall be adequate to produce the required section.

B. The reinforcement shall be placed as indicated on the plans, or as ordered. The dowels
shall be set along the edge of the concrete pavement slab or concrete gutter as soon as
practicable. The surface of the pavement slab or gutter in the area to be occupied by the
curbing shall be given a rough finish to aid in bonding the curbing to it. The
longitudinal steel shall be securely tied to the dowels just before the forms are placed.

C. The concrete shall contain not less than 5 nor more than 7 percent entrained air at the
time the concrete is deposited within the forms. The concrete shall then be struck off
with a template, compacted by approved means, and finished to a smooth, even surface.
Vibration will not be required.

D. The doweled concrete curbing shall be constructed in sections so arranged that a joint in
the curbing shall come over each joint in the pavement or gutter slabs, and be similar to
it. Separations of 1/8-inch shall be provided over planes of weakness in the pavement
or gutter slabs by an approved method.

E. Expansion joint filler of the type indicated on the plans, cut to conform to the cross-
section of the doweled curbing, shall be inserted in the joint in the curbing, directly over
the expansion joint in the concrete pavement or gutter at the time the curbing is placed.

F. Doweled concrete curbing shall be cured and protected as described in Article 4.01.03
for Concrete Pavement.

3.03 PRECAST PARKING LOT CURBING:

A. Precast parking lot curbing shall be furnished and installed as indicated on the drawings.

B. Any units, which are cracked, chipped, spalled, or otherwise damaged, shall be
removed and replaced with units meeting the specified requirements.
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C. Precast curbing shall not be shipped to the site until the 28-day compressive strength is
acquired.

END OF SECTION
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SECTION 02775

SIDEWALK CONSTRUCTION AND REPLACEMENT

PART 1 - GENERAL

1.01 WORK INCLUDED:

The Contractor shall furnish all labor, materials, equipment and incidentals required to
restore gravel sidewalks and/or construct new or replacement bituminous or cement
concrete sidewalks where directed or where existing sidewalks are disturbed by the
Contractor, as shown on the drawings and described herein. The Contractor shall also
furnish all materials and install wheelchair ramps where shown on the drawings or as
required by the Engineer.

1.02 RELATED WORK:

A. Section 02300, EARTHWORK

B. Section 02771, CURBING

1.03 REFERENCES

The following standards form a part of these specifications, as referenced:

State of Connecticut Department of Transportation (CT DOT)
Form 816 Standard Specifications for Roads, Bridges and Incidental Construction

1.04 SUBMITTALS

A. The Contractor shall submit six (6) sets of shop drawings and/or materials specifications
for each component of the work to be performed under this section of the Specifications.

1.05 SYSTEM DESCRIPTION:

A. CONCRETE SIDEWALKS AND WHEELCHAIR RAMPS:

1. Concrete sidewalks shall be constructed in accordance with the requirements of
Sections 9.21 Concrete Sidewalks, of the latest edition of the State of Connecticut
Department of Transportation (CT DOT) Form 816 Standard Specifications for
Roads, Bridges and Incidental Construction, and all amendments thereto and shall
meet the minimum requirements as indicated on the.

2. Wheel chair ramps shall be installed in new sidewalks at intersections in
accordance with the Town of Greenwich, Standard Construction Details included
in the plans, as applicable.
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C. Water boxes, manhole frames, and all other castings shall be carefully set to the
proposed finished grade.

D. Sidewalks shall not be less than 48 inches in width, excluding curbing. An
unobstructed path of travel shall be provided which is at least 36 inches clear, excluding
curbing.

PART 2 - PRODUCTS

2.01 CONCRETE SIDEWALKS AND WHEELCHAIR RAMPS:

A. Concrete sidewalks and wheelchair ramps shall be constructed with Class “C” Concrete
and shall conform to the requirements of Section M.03.01.

B. Air-entraining Portland cement concrete shall conform to the requirements of Article
M.03.01.

C. Gravel or reclaimed miscellaneous aggregate for the base course shall conform to the
requirements of Section M.02.01 for Granular Fill.

B. Concrete sidewalk construction adjacent to a traffic control foundation shall conform to
the requirements of Article M.03.01 for Class “A” concrete.

PART 3 - EXECUTION:

3.01 CEMENT CONCRETE SIDEWALKS AND WHEELCHAIR RAMPS:

A. Concrete for sidewalks and wheelchair ramps shall be a minimum of 4 inches thick. At
driveways, the sidewalks shall be 6 inches thick. Concrete shall be proportioned, mixed
placed, etc. in accordance with the provisions of Section 6.01 for Class “C” concrete,
except as modified herein.

B. The subgrade for the walk or driveway shall be shaped to a true surface conforming to
the proposed slope of the walk, thoroughly rolled at optimum moisture content and
tamped with a power roller weighing not less than one ton and not more than 5 tons.
All depressions occurring shall be filled with suitable material and again rolled or
tamped until the surface is smooth and hard.

C. After the subgrade has been prepared as hereinbefore specified, a subbase of gravel
borrow at optimum moisture content shall be placed, thoroughly rolled by a power
roller, and tamped. The gravel borrow shall be a minimum of 8 inches in thickness.

D. The forms for sidewalks shall be smooth, free from warp, strong enough to resist
springing out of shape, and deep enough to conform to the thickness of the proposed
walk. All mortar or dirt shall be completely removed from forms that have been
previously used. The forms shall be well staked, thoroughly braced, and set to the
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established lines with their upper edge conforming to the grade of the finished walk.
The finished walk shall have sufficient pitch from the outside to the edge of the walk to
provide for surface drainage. This pitch shall be 1/4 of an inch per foot unless otherwise
required by the Engineer. Before the concrete is placed, the subbase for sidewalks shall
be thoroughly dampened until it is moist throughout but without puddles of water.

E. Concrete shall be conveyed from the place of mixing to the place of deposit in such a
manner that no mortar will be lost, and the composition of the mix shall be uniform,
showing neither excess nor lack of mortar in any one place. The consistency shall be
such that water will float to the surface under heavy tamping. The concrete shall be
placed as close to its final position as practicable and thoroughly consolidated, with
precautions taken not to overwork it while it is still plastic. The concrete shall be
thoroughly spaded along the forms or screeds to eliminate voids and honeycombs at the
edges. Retempering of concrete will not be permitted.

F. Concrete shall not contain less than 5 nor more than 7 percent entrained air at the time
the concrete is deposited in the forms.

G. Concrete shall be placed in alternate slabs not exceeding 30 feet in length. Slabs shall
be separated by transverse preformed expansion joint filler 1/2 inch thick. The surface
of all concrete sidewalks shall be uniformly scored into block units of not more than 40
square feet. The depth of the scoring shall be at least one quarter of the thickness of the
sidewalk.

H. When concrete sidewalks are constructed adjacent to curbing, building foundations,
retaining walls, light pole bases or fixed structures, ½ inch thick premolded joint filler
shall be used between the newly constructed sidewalk and the structure.

I. Finishing of the concrete surface shall be done by experienced and competent cement
finishers as soon as is practicable. Finishing shall be delayed until all bled water and
water sheen has left the surface and the concrete has begun to stiffen. The concrete
surface shall be finished as directed with a steel trowel or wood float to give a smooth,
uniform and attractive surface finish and uniformly scored into block units or areas of
not more than 36 square feet. Following this, the Contractor shall draw a nylon push
broom lightly over the surface to produce a non-slip surface. Application of neat
cement to the surface to hasten hardening is prohibited.

J. The Contractor shall protect the newly placed concrete surface against vandalism and
marking or defacing and must stand ready to replace any blocks which, in the opinion of
the Engineer, are excessively marked or defaced, at no additional cost to the Owner.
When completed the walks shall be kept moist and protected from traffic and weather
for at least 3 days.

K. Adequate protection shall be provided where temperatures of 40ºF or lower occur
during placing of concrete and during the early curing period. The minimum
temperature of fresh concrete after placing and for the first 3 days shall be maintained
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above 55ºF. In addition to the above requirements, an additional 3 days of protection
from freezing shall be maintained.

END OF SECTION
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SECTION 02820

CHAIN LINK FENCE

PART 1 - GENERAL

1.01 WORK INCLUDED:

A. The Contractor shall provide all labor, materials and appurtenances necessary for the
installation of a complete chain link fence systems and shall meet or exceed the
standards of the Chain Link Fence Manufacturer’s Institute, New York, NY except as
otherwise indicated on the Drawings and as herein specified.

B. The manufacturer shall supply a total vinyl PVC coated chain link fence system of the
height, fabric type, fabric gauge, framework strength, color and coating specifications
contained herein. All fence materials unless specifically stated otherwise, shall be
extrusion bonded polyvinyl chloride (PVC) coated.

1.02 RELATED WORK:

A. Section 01330, SUBMITTALS

B. Section 03302, FIELD CONCRETE

1.03 REFERENCES:

A. The following standards form a part of this specification as referenced.

American Society for Testing and Materials (ASTM)

ASTM A53 Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and
Seamless

ASTM A121 Zinc-Coated (Galvanized) Steel Barbed Wire

ASTM A392 Zinc Coated Steel Chain Link Fence Fabric

ASTM A123 Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products

ASTM A153 Zinc Coating (Hot-Dip) on Iron and Steel Hardware

ASTM F567 Installation of Chain Link Fence

ASTM F626 Fence Fittings

ASTM F668 Specification for Poly Vinyl Chloride (PVC) - Coated Steel
Chain-Link Fence Fabric.
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ASTM F1043 Strength and Protective Coatings on Metal Industrial Chain Link
Fence Framework.

Federal Specifications (FS)

FS RR-F-191 Fencing Wire and Post, Metal (and Gates, Chain-Link Fabric,
and Accessories)

1.04 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

A. Six sets of manufacturers literature of the materials specified herein shall be submitted
to the Engineer for review.

B. Six sets of shop drawings of the fence and the proposed color shall be submitted to the
Engineer for review.

1.05 WARRANTY:

A. Prior to installation, the fence contractor shall provide the fence manufacturer's
notarized certification that all galvanized components are fully warranted by the
manufacturer for 15 years against rust and corrosion. [Note: For vinyl components
insert 15 year warranty]

PART 2 - PRODUCTS-GALVANIZED

2.01 STEEL FRAMEWORK (GENERAL):

A. All posts, gate frames, braces and horizontal rails shall be Type I round post, hot dipped
galvanized with a minimum average coating of 1.8 oz/ft2, meeting ASTM F 1083 for
Standard Weight Galvanized Pipe and shall be of the sizes and weights given below or
other approved equivalent sections of steel having a minimum tensile strength of
50,000 pounds per square inch and a minimum yield strength of 25,000 pounds per
square inch.

B. Minimum cross-section dimensions for line posts of specified shape shall be: either
2-3/8-inch (2.375-inch) outside diameter steel pipe weighing not less than 3.65 pounds
per linear foot; or 2.25 by l.95 by 9/64-inch steel H section weighing not less than 4.10
pounds per linear foot.

C. Minimum cross-section dimensions for end, corner, and pull posts of specified shape
shall be: 2-7/8-in. (2.875-in.) outside diameter steel pipe weighing not less than 5.79
pounds per linear foot; 2-l/2 by 2-l/2-inch square tubes weighing not less than 5.70
pounds per linear foot; or 3-l/2 by 3-l/2-inch rolled-formed sections weighing not less
than 8.14 pounds per linear foot.
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D. All tubular and pipe posts shall be capped to prevent precipitation from entering the
post, unless a barbed wire extension arm assembly acts as a cap.

E. Posts, other fence framework, accessories, fittings, and miscellaneous items shall be
galvanized. Galvanized finish shall have not less than the following weight of zinc per
square foot:

1. Pipe: 1.8 oz, complying with ASTM A53.
2. H-sections and square tubing: 2.0 oz, complying with ASTM A123.
3. Hardware and accessories: Comply with Table I of ASTM A153.

F. For top railings and top, middle and bottom braces between terminal posts and adjacent
line posts, the minimum cross-section dimensions shall be 1.58-inch outside diameter
steel pipe weighing not less than 2.27 pounds per linear foot.

G. Diagonal truss braces between terminal and adjacent line posts and for gauge
framework shall not be less than either 3/8-inch diameter steel rod or double No. 9
AWG steel wire stranded together.

H. Fittings shall be galvanized press steel, malleable or cast steel as specified in ASTM
F626 and Federal Specification RR-F-191.

I. Where posts do not have provisions for weaving fence fabric to posts, tension or
stretcher bars for attaching fabric to terminal posts such as end, corner, gauge and pull
posts, shall be flat bar with nominal dimensions no less than 3/16- by 3/4-inch for use
with fence fabric having mesh larger than l-inch, of a length equal to full height of the
fence fabric, and used with bar bands, bolts and nuts. Bar bands shall be no thinner
than No. 11 gauge coated sheet steel. Bolt diameters shall be not less than 3/8-inch for
use with bar bands.

J. Ties for fastening fence fabric to line posts and rails shall be not less than No. 9 coated
AWG steel wire.

2.02 CHAIN LINK FENCE FABRIC - GALVANIZED:

A. The fabric shall be hot dipped galvanized after weaving with a minimum zinc coating
weight per ASTM A392 and specified as Class II - the weight of the zinc coating shall
not be less than 2.0 oz/ft2 of uncoated wire surface.

B. Wire size: The finished wire size shall be 6 gauge.

C. Height and Mesh Size: The fabric height shall be as indicated on the plans with a mesh
size of 2- inches.

D. Selvage: Top edge and bottom edge of the fabric shall be twisted.
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E. The tension wires shall either be No. 9 gauge steel-core wire. Also, a 7-strand
galvanized steel ½-inch guy wire may be supplied.

2.03 SWING GATES -GALVANIZED:

A. Gate leaf frames shall be amply braced and trussed for rigidity. Truss rods shall be
adjustable. Gate leaf framework shall be pipe or other approved suitable cross-section
of the size recommended by the fencing manufacturer for the size of gate leaf, but shall
be no smaller than l-7/8-inch (l.875-inch) outside diameter steel pipe weighing not less
than 2.72 pounds per linear foot. If bolted or riveted corner fittings are not used, the
gate frame shall have the corrosion-resistant finish applied after welding.

B. Gate hinges shall be 180 degree, heavy pattern, of adequate strength for the gate size,
with large bearing surfaces for clamping or bolting in position, and with hinge action
such that the gates may be opened and closed easily.

C. Gates shall be provided with accessible, suitable latches and provisions for padlocking.

D. Double leaf gates shall have center bolts and center stops. Unless indicated otherwise
on the drawings, the gates shall have automatic backstops to hold the leaves in open
position.

E. For gate openings, up to and including 12-feet, with double leaf gates, minimum
cross-section dimensions for the gate posts of specified shape shall be the same as
specified above for end posts.

F. For gate openings larger than 12 feet, the minimum outside diameter for the gate posts
shall be 6-5/8-inches, weighing not less than 18.97 pounds per linear foot.

2.04 CHAIN LINK SLATTING:

A. Fence slatting is to be extruded high density virgin polyethylene, containing color
pigmentation and U.V. inhibitors to resist the effects of ultraviolet radiation from
sunlight and extend the colorfastness of the materials for a minimum of 15 years service
without visible degradation as manufactured by the PDS Fence Products, Yakima, WA;
or approved equal.

B. Slats are to be of flat tubular shape with a profile depth of 0.312-inch (5/16-inch) and a
wall thickness of .020-inch. The slat width shall be as required for the size of wire
mesh being used. The slat height shall be fabricated 3-1/2-inches shorter than the
overall fence height specified. Fence slats shall be installed using the self-locking
horizontal bottom channel system.

C. The color of the slats shall be selected by the Engineer from samples submitted by the
Contractor prior to the start of the fence installation.
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D. The manufacturer of the slats must provide a 15-year limited warranty against either
color fading or breakage of slats and locking channel used under normal climatic
extremes.

PART 2 - PRODUCTS - PVC COATED

2.01 STEEL FRAMEWORK (GENERAL):

A. All posts, gate frames, braces and horizontal rails shall be Type I round post, hot dipped
galvanized with a minimum average coating of 1.8 oz/ft², meeting ASTM F 1083 for
Standard Weight Galvanized Pipe and shall be of the sizes and weights given below or
other approved equivalent sections of steel having a minimum tensile strength of
50,000 pounds per square inch and a minimum yield strength of 25,000 pounds per
square inch.

B. Minimum cross-section dimensions for line posts of specified shape shall be: either
2-3/8-inch (2.375-inch) outside diameter steel pipe weighing not less than 3.65 pounds
per linear foot; or 2.25 by l.95 by 9/64-inch steel H section weighing not less than 4.10
pounds per linear foot.

C. Minimum cross-section dimensions for end, corner, and pull posts of specified shape
shall be: 2-7/8-in. (2.875-in.) outside diameter steel pipe weighing not less than 5.79
pounds per linear foot; 2-l/2 by 2-l/2-inch square tubes weighing not less than 5.70
pounds per linear foot; or 3-l/2 by 3-l/2-inch rolled-formed sections weighing not less
than 8.14 pounds per linear foot.

D. All tubular and pipe posts shall be capped to prevent precipitation from entering the
post, unless a barbed wire extension arm assembly acts as a cap.

E. Posts, other fence framework, accessories, fittings, and miscellaneous items shall be
galvanized and have a extrusion bonded polyvinyl chloride (PVC) coating. The PVC
coating on posts shall be a minimum of 10 mils thick. Framework color coating shall
match fabric. Galvanized finish shall have not less than the following weight of zinc per
square foot:

1. Pipe: 1.8 oz, complying with ASTM A53.
2. H-sections and square tubing: 2.0 oz, complying with ASTM A123.
3. Hardware and accessories: Comply with Table I of ASTM A153.

F. For top railings and top, middle and bottom braces between terminal posts and adjacent
lines posts, the minimum cross-section dimensions for the specified shall be 1-5/8-inch
outside diameter steel pipe weighing not less than 2.26 pounds per linear foot.

G. Diagonal truss braces between terminal and adjacent line posts and for gauge
framework shall not be less that either 3/8-inch diameter steel rod or double No. 9
AWG steel wire stranded together.
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H. Fittings shall be galvanized press steel, malleable or cast steel as specified in ASTM
F626 and Federal Specification RR-F-191.

I. Where posts do not have provisions for weaving fence fabric to posts, tension or
stretcher bars for attaching fabric to terminal posts such as end, corner, gauge and pull
posts, shall be flat bar with nominal dimensions no less than 3/16 by 3/4-inch for use
with fence fabric having mesh larger than l-inch, of a length equal to full height of the
fence fabric, and used with bar bands, bolts and nuts. Bar bands shall be no thinner
than No. 11 gauge coated sheet steel. Bolt diameters shall be not less than 3/8-inch for
use with bar bands.

J. Ties for fastening fence fabric to line posts and rails shall be not less than No. 9 AWG
steel wire with the same coating as the fence fabric or other approved bands.

2.02 CHAIN LINK FENCE FABRIC – PVC COATED:

A. Vinyl coated fabric shall be supplied with Class 2A (extrusion bonded) vinyl coating.
The coating shall be applied over a galvanized steel core wire and be manufactured in
accordance with Federal Specifications RR-F-191 and ASTM F668. The PVC coating
shall have a final coating thickness of 0.015-0.025-inch and a core wire size diameter of
0.148-inch.

B. Wire size: The finished wire size shall be 6 gauge.

C. Height and Mesh Size: The fabric height shall be 4 feet high with a mesh size of 2-
inches.

D. Selvage: Top edge and bottom edge of the fabric shall be twisted.

E. The tension wires shall either be No. 9 gauge steel-core wire. PVC coating shall
conform to ASTM F668 Class 2a or 2b. Also, a 7-strand galvanized steel ½-inch guy
wire with PVC coating may be supplied.

F. The polyvinyl chloride (PVC) coating shall be free of voids, shall be dense and
impervious, shall be of a plasticized or epoxy modified, high specific gravity polyvinyl
chloride with high resistance to tear and suitable hardness. The PVC coating shall not
support combustion and shall withstand an accelerated aging and weathering test a
minimum of 2,000 hours at 145 degrees F with ultraviolet and salt spray without
cracking or peeling the PVC coating and without corrosion of the base metal. The PVC
coating shall withstand a mandrel bending test of ten times the thickness of the base
metal at minus 25 degrees F without cracking. The PVC coating shall not separate
from the metal or shrink. Color used in PVC coating shall be stabilized so that it will
not fade under long exposure to sunlight. Color shall be approved by the Engineer as
selected from the manufacturer's standard colors.
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2.03 SWING GATES – PVC COATED:

A. Gate leaf frames shall be amply braced and trussed for rigidity. Truss rods shall be
adjustable. Gate leaf framework shall be pipe or other approved suitable cross-section
of the size recommended by the fencing manufacturer for the size of gate leaf, but shall
be no smaller than l-7/8-inch (l.875-inch) outside diameter steel pipe weighing not less
than 2.72 pounds per linear foot. If bolted or riveted corner fittings are not used, the
gate frame shall have the corrosion-resistant finish applied after welding.

B. Gates, gate posts, fabric and associated hardware shall be thermally coated with PVC,
10 mils thick, to match the fence.

C. Gate hinges shall be 180 degree, heavy pattern, of adequate strength for the gate size,
with large bearing surfaces for clamping or bolting in position, and with hinge action
such that the gates may be opened and closed easily.

D. Gates shall be provided with accessible, suitable latches and provisions for padlocking.

E. Double leaf gates shall have center bolts and center stops. Unless indicated otherwise
on the drawings, the gates shall have automatic backstops to hold the leaves in open
position.

F. For gate openings, up to and including 12-feet, with double leaf gates, minimum
cross-section dimensions for the gate posts of specified shape shall be the same as
specified above for end posts.

G. For gate openings larger than 12 feet, the minimum outside diameter for the gate posts
shall be 6-5/8-inches, weighing not less than 18.97 pounds per linear foot.

PART 3 - EXECUTION

3.01 ERECTION:

A. The fence and gates shall be erected by skilled mechanics in accordance with the
recommendations of the manufacturer and these specifications. These specifications
shall take precedence over the recommendations of the manufacturer if any discrepancy
exists between them.

B. Maximum post spacing shall be 10-feet. Post spacing shall be uniform and posts shall
be plumb. All end, corner, pull and gate posts must be set in concrete. Line posts may
be secured by driven blades.

C. Concrete post foundations in earth shall be concrete cylinders with a minimum
diameter of 12-inches, crowned at grade to shed water, and shall extend not less than
3-feet into the ground. Posts shall be set in the full depth of the foundations except for
3-inches of concrete under the posts. If foundation holes are excavated in unsuitable
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material, the Engineer shall be notified for determination of suitable construction
precautions.

D. If solid rock is encountered without an overburden of soil, poles shall be set into the
rock a minimum depth of 12-inches for line posts and 18-inches for terminal posts, such
as end, corner, gate and pull posts, and grouted into solid rock with the post hole
diameter a minimum of one inch larger than that of the post.

E. Where solid rock is covered by an overburden of soil or loose rock, the posts shall be
set into the rock as specified above. The total pole setting depth shall not exceed the
depths required for setting in earth.

F. Any change in direction of fence line of 30 degrees or more shall be considered as a
corner. Pull posts shall be used at all abrupt changes in grade. Maximum area of
unbraced fence shall not exceed l,500 square feet.

G. Terminal posts such as end, corner, gate and pull posts shall be braced to the adjacent
post(s) with horizontal rail braces used as compression members and diagonal truss
braces with truss tighteners for tension members, with the lower ends at the terminal
post in each panel of fence framework as indicated in detail on drawings.

H. The top railing shall pass through intermediate or line post tops, form a continuous
brace with all splices made by approved couplings, and shall be fastened to terminal
posts.

I. Fabric shall be attached with ties to line posts at intervals of not more than 14-inches
(and to the top railing and braces at intervals not exceeding 24-inches).

J. The bottom tension wire shall be interlaced in the weave of the fabric, pulled taut and
fastened to terminal posts.

END OF SECTION
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SECTION 02821

TEMPORARY CHAIN LINK FENCE

PART 1 - GENERAL

1.01 WORK INCLUDED:

A. The Contractor shall provide all labor, materials and appurtenances necessary for the
installation, maintenance and dismantling of 6-foot temporary fencing.

B. The Contractor shall be responsible for securing the site from trespassers. Existing
fencing exists on portions of the site as shown on the Contract Drawings; it will be at
the discretion of the Contractor to determine whether the existing fence is suitable for
site safety and security. The Contractor shall install temporary fencing across lengths
of damaged/unsuitable fencing to secure the site and prevent trespassers.

1.02 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

A. Six sets of manufacturers literature of the materials specified herein shall be submitted
to the Engineer for review.

B. Six sets of shop drawings of the temporary chain link fence and gates shall be
submitted to the Engineers for review.

1. Shop drawings shall indicate layout of temporary fencing, location and size of
gates, existing pavement and roads, and other site specific conditions. Prepare
drawing after site observation and verification of existing conditions.

PART 2 - PRODUCTS-GALVANIZED

2.01 TEMPORARY CHAIN LINK FENCING

A. Unless otherwise indicated, type of 8-foot temporary chain link fencing shall be
Contractor's option. Following types are acceptable:

1. New materials or previously used salvaged chain link fencing in good condition.

2. Posts: Galvanized steel pipe of diameter to provide rigidity. Post shall be suitable
for setting in concrete footings, driving into ground, anchoring with base plates,
or inserting in precast concrete blocks.

3. Fabric: Woven galvanized steel wire mesh. Provide in continuous lengths to be
wire tied to fence posts or prefabricated into modular pipe-framed fence panels.

B. Gates: Provide gates of the quantity and size indicated on the Contract Drawings or
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required for functional access to Site.

1. Fabricate of same material as used for fencing.

2. Vehicle gates:

a. Minimum width: 20 feet to allow access for emergency vehicles.
b. Capable of manual operation by one person.

PART 3 - EXECUTION

3.01 INSTALLATION

A. The fence and gates shall be erected by skilled mechanics in accordance with the
recommendations of the manufacturer and these specifications. These specifications shall
take precedence over the recommendations of the manufacturer if any discrepancy exists
between them.

B. Posts

1. Maximum post spacing shall be 10-feet. Post spacing shall be uniform and posts
shall be plumb.

2. Drive posts, set in holes and backfill, or anchor in precast concrete blocks.

3. For soft and unstable ground conditions, cast concrete plug around post.

4. Posts over pavement: Use steel post plates or precast concrete blocks.

5. Gate posts: Use bracing or concrete footings to provide rigidity for
accommodating size of gate.

6. Temporary terminal posts shall be securely connected to existing fence posts to
prevent site access/trespassing.

C. Securely attach wire fabric to posts. Maximum area of unbraced fence fabric shall not
exceed 1,500 square feet.

D. Install with required hardware.

E. Fabric shall be stretched taut, with the bottom edge following the existing grade, and
shall be a continuous mesh between terminal posts. Each span of fabric shall be attached
independently at terminal posts. Where terminal posts do not have provisions for
weaving fabric to posts, stretcher bars shall be placed through the end weave of the fabric
and secured to the post with bar bands spaced not more than 15-inches apart on the post.
Temporary terminal posts shall be secured to existing fence posts to prevent Site
access/trespassing.
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F. Fabric shall be attached with ties to line posts at intervals of not more than 14-inches (and
to the top railing and braces at intervals not exceeding 24-inches).

G. The bottom tension wire shall be interlaced in the weave of the fabric, pulled taut and
fastened to terminal posts.

3.02 MAINTENANCE AND REMOVAL

A. Maintain fencing in good condition. If damaged, immediately repair.

B. Remove temporary fencing upon completion of Work or when no longer required for
security or control. Backfill holes and compact. Holes in pavement shall be surfaced to
match existing paving. Repair damage caused by installation of temporary fencing.

END OF SECTION
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SECTION 02830

METAL PICKET FENCE

PART 1 - GENERAL

1.01 WORK INCLUDED:

A. The contractor shall provide all labor, materials and accessory items necessary for the
installation of the metal fence system defined herein.

1.02 RELATED WORK:

A. Section 03302, FIELD CONCRETE

B. Section 02300, EARTHWORK

1.03 SYSTEM DESCRIPTION:

A. The manufacturer shall supply a total ornamental fencing system of the design, style,
strength and picket spacing defined herein. The system shall include all components;
pickets, rails, posts, gates and hardware as required.

1.04 QUALITY ASSURANCE:

A. The contractor shall provide laborers and supervisors who are thoroughly familiar with
the type of construction involved and the materials and techniques specified.

1.05 REFERENCES:

A. The following standards form a part of this specification as referenced.

American Society for Testing and Materials (ASTM)

ASTM A513 Standard Specifications for Electric-Resistance-Welded Carbon
and Alloy Steel Mechanical Tubing.

ASTM A526 Specifications for Steel Sheet, Zinc-Coated (Galvanized) by the
Hot-Dip Process, Commercial Quality.

ASTM B117 Standard Test Method of Salt Spray (Fog) Testing.

ASTM D1654 Evaluation of Painted or Coated Specimens Subjected to
Corrosive

Environments.

1.06 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:
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A. Six sets of manufacturers literature of the materials specified herein shall be submitted
to the Engineer for review.

B. Six sets of shop drawings of the fence shall be submitted to the Engineer for review.
The color shall be determined by Owner.

1.07 PRODUCT HANDLING AND STORAGE

A. Upon receipt at the jobsite all materials shall be inspected to ensure that no damage has
occurred during shipping. Materials shall be stored in such a manner as to preclude
damage, vandalism and theft.

PART 2 - PRODUCTS

2.01 SUPPLIER

A. The ornamental metal fencing system shall conform to Master Halco Classic Premier
Commercial Ornamental “Universal 3-Rail” style, or approved equal.

2.02 MATERIALS

A. All primary fence components; pickets, rails and posts shall be manufactured from coil
steel having a yield strength of 50,000 psi.

B. All primary fence components; pickets, rails and posts shall be galvanized by the hot
dip process to meet the requirements of ASTM A526 and shall have a minimum zinc
coating thickness of .90 oz/sq. ft. (coating designation G90).

C. Pickets shall be ¾-inch square, 16 ga., cold rolled steel tubing manufactured per ASTM
A513.

D. Rails shall be made of 14 ga., cold rolled steel. The cross-sectional shape of the rails
shall conform to the manufacturer's Classic Premier rail design. The cross-sectional
outside dimensions of the rails shall be 1-1/2-inch square Each rail shall have a
minimum weight of 2.13 pounds per square foot.

E. Posts shall be 2-1/2-inch square, 12 ga., cold rolled steel tubing manufactured per
ASTM A513.

2.03 FINISH

A. Galvanized steel fence components shall be subjected to a six-stage wash and pre-
treated system which includes a zinc phosphatizer and a non-chromate sealer.
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B. Galvanized steel fence components shall then receive a two-step powder coating
applied by the electrostatic spray process. The base coat shall be a thermosetting epoxy
powder
coating with a minimum coating thickness of 2-4 mils. The top coat shall be a mar-
resistant TGIC polyester powder coating with a minimum coating thickness of 2-4 mils.

C. Color shall be color black. Color sample shall be provided for review and approval by
Owner prior to installation.

D. Coated galvanized steel fence components shall be capable of withstanding 3500 hours
of salt spray testing, without loss of adhesion, as specified in ASTM B117.

2.04 FABRICATION

A. Pickets, rails and posts shall be cut to specified lengths. Rails shall be punched to accept
pickets. Pickets shall be drilled to accept retaining rods. Cutting, punching and drilling
shall be done prior to coating to facilitate assembly without compromising the integrity
of the finish.

B. PVC grommets shall be inserted into the pre-punched holes in the rails. Pickets shall be
inserted through the grommets so that the pre-drilled holes in the pickets align with the
internal upper raceway of the rails.

C. A 1/8-inch diameter galvanized steel retaining rod shall then be inserted into the upper
raceway of the rails through the pre-drilled holes in each picket.

D. Completed sections shall be capable of supporting a 400 pound load at mid-span
without permanent deformation. Completed sections can rack up to 24-inch in 8' section
or 18-inch in 6' section (14°).

E. Posts shall have a square cap firmly affixed to the extending end.

F. Gates shall be fabricated using panel material except the uprights which shall be 1-3/4-
inch square, 14 ga. All intersections of gate material shall be joined by welding.

2.05 WARRANTY

A. The ornamental metal fence system shall include a written 12-year limited warranty
against defects in materials and workmanship.

B. The ornamental metal fence system shall include a written 12-year limited warranty on
the coating against cracking, chipping, blistering, peeling or corroding. Refer to
warranty certificate for complete details and limitations.
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PART 3 - EXECUTION

3.01 INSTALLATION

A. The metal fence system shall be constructed according to the size and locations shown
on the Drawings and as specified herein, or as otherwise required by the Engineer.

B. The metal fence system shall be erected in accordance with the manufacturer’s
installation guidelines.

END OF SECTION
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SECTION 03301 

CAST-IN-PLACE CONCRETE 

PART 1 -GENERAL 

1.01 GENERAL PROVISIONS: 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 1 – GENERAL REQUIREMENTS, which are hereby 
made part of this Section of the Specifications. 

1.02 DESCRIPTION OF WORK: 

A. Work Included: This Section specifies cast-in-place concrete, including formwork, 
reinforcement, concrete materials, mixture design, placement procedures, and 
finishes for the following: 

1. Footings 
2. Foundation walls 
3. Interior Slabs-on-grade 
4. Retaining walls 
5. Interior equipment (housekeeping) pads 
6. Exterior slabs and sidewalks 
7. Grout  
8. Exposed Aggregate Concrete Surface  
9. Concrete Form Liner and Integrally Colored Concrete 

B. Items To Be Installed Only: Not Applicable 

C. Items To Be Furnished Only: Not Applicable 

D. Related Work: The following items are not included in this Section and will be 
performed under the designated Sections: 

1. Section 01450, STRUCTURAL TESTS AND INSPECTIONS 
2. Section 02300, EARTHWORK; Excavation, backfill, and establishment of 

subgrade elevations. 
3. Section 04200, MASONRY 
4. Section 05120, STRUCTURAL STEEL 
5. Section 05500, MISCELLANEOUS METALS 
6. Section 06100, ROUGH CARPENTRY 
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1.03 SUBMITTALS: 

A. Refer to Section 01330, SUBMITTALS for submittal provisions and procedures. 

B. Product data for proprietary materials and items, including reinforcement and 
forming accessories, admixtures, patching compounds, water-stops, joint systems, 
curing compounds, dry-shake finish materials, colored admixture, form liners and 
others if requested by the Engineer or SER. 

C. Shop drawings for reinforcement detailing, fabricating, bending, and placing 
concrete reinforcement.  Comply with ACI 315 “Manual of Standard Practice for 
Detailing Reinforced Concrete Structures”.  Include bar sizes, lengths, material, 
grade, bar schedules, stirrup spacing, bent bar diagrams, bar arrangement, splices 
and laps, mechanical connections, tie spacing, hoop spacing and supports for 
concrete.   

D. Submit shop drawings for all formwork for Architecturally Exposed Concrete 
(Concrete Exposed to View) showing cone tie patterns. Shop drawings indicating 
form liner layout and termination details. Indicate backup, rustication, reveal and 
chamfer locations including form tie location and pattern of placement. 

E. Concrete mix design for each mix specified.  Supporting test data shall be submitted 
if requested. 

1. Submit alternate mix designs when the characteristics of materials, project 
conditions, weather, test results, or other circumstances warrant adjustments. 

2. Indicate the amounts of mixing water to be withheld for later addition at the 
Project site. 

F. Proposed method of curing and associated products. 

G. Proposed precautions for hot weather and cold weather concreting. 

H. Samples: For waterstops and vapor retarder. 

1. Submit samples of materials as requested by the Engineer or SER, including 
names, sources, and descriptions. 

I. Laboratory test reports for concrete materials and mix design test. 

J. Material test reports for the following, from a qualified testing agency, indicating 
compliance with specification requirements: 
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1. Aggregates.  Include service record data indicating absence of deleterious 
expansion of concrete due to alkali aggregate reactivity. 

K. Material certificates for each of the following, signed by the manufacturers:  

1. Cementitious material. 
2. Admixtures 
3. Form materials and form-release agents. 
4. Steel reinforcement and accessories. 
5. Non-metallic shrinkage resistant grout. 
6. Waterstops. 
7. Curing compounds. 
8. Floor and slab treatments. 
9. Bonding agents. 

10. Adhesives. 
11. Vapor retarders. 
12. Semi-rigid joint filler. 
13. Joint-filler strips. 
14. Repair materials. 

L. Floor surface flatness and levelness measurements to determine compliance with 
specified tolerances. 

M. Samples: 10-lb. sample of exposed aggregate. Information from aggregate supplier 
indicating source, color and gradation shall accompany sample. 

N. Provide a 12 inch by 12 inch of each concrete form liner pattern indicated. 

O. Qualification Data:  For Installer and Manufacturer. Experience installer who has 
completed the exposed aggregate concrete surface work similar in material, design 
and extent to that indicated for project and whose work resulted in construction 
with a record of successful in-service performance.  

P. Minutes of pre-installation conference. 

1.04 QUALITY ASSURANCE: 

A. Installer Qualifications:  A qualified installer who employs on the Project personnel 
qualified as ACI certified Flatwork Technician and Finisher and a supervisor who 
is an ACI certified Concrete Flatwork Technician. Experience installer who has 
completed the exposed aggregate concrete surface work similar in material, design 
and extent to that indicated for project and whose work resulted in construction 
with a record of successful in-service performance. 
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B. Manufacturer Qualifications: A firm experienced in manufacturing ready-mix 
concrete products that complies with ASTM C 94 requirements for production 
facilities and equipment. 

  

1. Manufacturer certified according to NRMCA’s “Certification of Ready Mixed 
Concrete Production Facilities.” 

C. Testing Agency for Mix Design Qualifications: An independent agency, registered 
in the Commonwealth of Massachusetts as an approved testing agency, qualified 
according to ASTM C 1077 and ASTM E 329 for testing indicated, as documented 
according to ASTM E 548. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field 
Testing Technician, Grade 1, according to ACI CP-01 or an equivalent 
certification program. 

2. Personnel performing laboratory tests shall be ACI certified Concrete 
Strength Testing Technician and Concrete Laboratory Testing Technician – 
Grade 1.  The Testing Agency Laboratory supervisor shall be an ACI certified 
Concrete Laboratory Testing Technician – Grade II. 

D. Source Limitations: Obtain each type of class of cementitious material of the same 
brand from the same manufacturer’s plant, obtain aggregate from one source, and 
obtain admixtures through one source from a single manufacturer. 

E. ACI Publications: 

1. Comply with the following unless modified by requirements in the Contract 
Documents: 

a. ACI 117, “Standard Specifications for Tolerances for Concrete 
Construction and Materials.” 

b. ACI 211.1, “Recommended Practice for Selecting Proportions for 
Normal and Heavyweight Concrete.” 

c. ACI 214, “Evaluation of Strength Test Results of Concrete.” 
d. ACI 301, “Specification for Structural Concrete.” 
e. ACI 304, “Guide for Measuring, Mixing, Transporting and Placing 

Concrete.” 
f. ACI 305, “Hot Weather Concreting.” 
g. ACI 306, “Cold Weather Concreting.” 
h. ACI 308, “Guide to Curing Concrete.” 
i. ACI 309, “Guide for Consolidation of Concrete.” 
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j. ACI 311.1, “ACI Manual of Concrete Inspection.” 
k. ACI 315, “Details and Detailing of Concrete Reinforcement.” 
l. ACI 318, “Building Code Requirements for Structural Concrete and 

Commentary.” 
m. ACI 347, “Guide for Formwork for Concrete.” 

2. Where the language in any of the documents referred to herein is in the form 
of a recommendation or suggestion, such recommendations or suggestions 
shall be deemed to be mandatory under this Contract. 

F. American Society for Testing and Materials (ASTM): 

1. ASTM C309 "Liquid Membrane-Forming Compounds for Curing Concrete." 
2. ASTM C494 "Standard Specification for Chemical Admixtures for Concrete." 
3. ASTM C979 "Standard Specification for Pigments for Integrally Colored 

Concrete." 

G. American Association of State Highway and Transportation Officials (AASHTO): 

1. AASHTO M194 "Chemical Admixtures." 
 

H. Wall Liner Mockup: Provide full scale mock-up using actual job specific materials, 
methods and workmanship. These include concrete mix (cement type, aggregate 
gradation, slump, water/cement ratios, plasticizers, colored concrete admixture, and 
admixtures), forming system (ties, liner and formwork), form release agents, 
placement rate, form pressures, joint sealing, vibrating and stripping practices. In 
addition, demonstrate patching and repair procedures for spalled concrete, and 
voids caused by honeycombing or bugholes. Incorporate formwork accessories,  
typical joints, surface finish, color and standard of workmanship.  

1. Build a minimum 4’x4’ mockup on site. If location not indicated, as directed 
by Owner’s representative. 

2. Notify Owner’s representative seven days in advance of dates and times when 
mockups will be constructed. 

3. Obtain approval from Owner or Owner’s representative before starting 
mockup construction. 

4. Accepted mock-up will be the standard by which remaining will be evaluated 
for technical and aesthetic merit. Accepted mock-up is a prerequisite to 
beginning job formwork.  Maintain approved mockups during construction in 
an undisturbed condition as a standard for judging the completed walls. 

5. Demolish and remove approved mockups from the site when directed by the 
Owner’s representative. 
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I. Exposed Aggregate Slab Mockup: Cast mockups of full-size sections of exposed 
aggregate concrete slab to demonstrate typical joints, surface finish, texture, color 
and standard of workmanship.  

1. Build a 4’x4’ mockup on site. If location not indicated, as directed by Owner’s 
representative. 

2. Notify Owner’s representative seven days in advance of dates and times when 
mockups will be constructed. 

3. Obtain approval from Owner or Owner’s representative before starting 
mockup construction. 

4. Accepted mock-up will be the standard by which remaining will be evaluated 
for technical and aesthetic merit. Accepted mock-up is a prerequisite to 
beginning slab work. Maintain approved mockups during construction in an 
undisturbed condition as a standard for judging the completed slab. 

5. Demolish and remove approved mockups from the site when directed by the 
Owner’s representative. 

J. Pre-installation Conference: Conduct a conference at the Project site to comply with 
requirements in Division 1 Section “Project Management and Coordination.” 

1. Before submitting design mixtures, review concrete design mixture and 
examine procedures for ensuring quality of concrete materials.  Require 
representatives of each entity directly concerned with cast-in-place concrete 
to attend including the following: 

a. Contractor’s superintendent. 
b. Independent testing agency responsible for concrete design mixtures. 
c. Ready-mix concrete manufacturer. 
d. Concrete subcontractor. 
e. Structural Engineer. 
f. Independent testing agency responsible for field testing. 
g. Owner’s Authorized Representative. 
h. Engineer. 

2. Review inspection and testing and inspecting agency procedures for field 
quality control, concrete finishes and finishing, cold and hot-weather 
concreting procedures, curing procedures, construction contraction and 
isolation joints, and joint filler strips, semi-rigid joint fillers, forms and form 
removal limitations, anchor rod and anchorage device installation tolerances, 
steel reinforcement installation, floor slab and slab flatness and levelness 
measurement, concrete repair procedures, and concrete protection. 
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1.05 DELIVERY, STORAGE, AND HANDLING: 

A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent 
bending and damage.  

B. Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, 
oil, and other contaminants. 

C. Form liners shall be covered to protect from oil, dirt and UV exposure. Handle rigid 
form liner panels with care at temperatures below 32 degrees F. 

PART 2 - PRODUCTS 

2.01 FORM-FACING MATERIALS: 

A. Smooth-Formed Finished Concrete: Form-facing panels that will provide 
continuous, true, and smooth concrete surfaces.  Furnish in largest practicable sizes 
to minimize number of joints. 

1. Plywood, metal, or other approved panel materials. 
2. Use flexible or curved forms for curves of a radius of 100 feet or less. 

B. Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-
reinforced plastic, paper, or fiber tubes that will produce surfaces with gradual or 
abrupt irregularities not exceeding specified formwork surface class.  Provide units 
with sufficient wall thickness to resist plastic concrete loads without detrimental 
deformation. 

C. Chamfer Strips: Wood, metal, PVC, or rubber strips, ¾-inch by ¾-inch, minimum. 

D. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form 
removal. 

E. Form-Release Agent: Commercially formulated form-release agent that will not 
bond with, stain, or adversely affect concrete surfaces and will not impair 
subsequent treatments of concrete surfaces.  

1. Formulate form-release agent with rust inhibitor for steel form-facing 
materials. 

F. Form Ties: Factory-fabricated, removable or snap-off metal or glass-fiber-
reinforced plastic form ties designed to resist lateral earth pressure of fresh concrete 
on forms and to prevent spalling of concrete on removal. 

G. Furnish units that will leave no corrodible metal closer than 1-inch to the plane of 
exposed concrete surface. 
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H. Furnish ties with integral water-barrier plates to walls indicated to receive 
dampproofing or waterproofing. 

2.02 STEEL REINFORCEMENT: 

A. Reinforcing Bars: ASTM A 615, Grade 60, deformed. 

B. Plain Steel Wire: ASTM A 82, as drawn. 

C. Plain-Steel Welded Wire Reinforcement: ASTM A 185, plain, fabricated from as-
drawn steel wire into flat sheets. 

2.03 NON-METALLIC SHRINKAGE RESISTANT GROUT: 

A. Grout: ASTM C 1107, factory-packaged, nonmetallic aggregate grout, 
noncorrosive, non-staining, mixed with water to consistency suitable for 
application and a 30-minute working time.  The minimum ultimate compressive 
strength of the grout shall be 5000 psi at 7 days and 7500 psi at 28 days. 

2.04 REINFORCEMENT ACCESSORIES: 

A. Joint Dowel Bars: ASTM A 615, Grade 60, plain-steel bars, cut bars true to length 
with ends square and free of burrs. 

B. Bar Supports: Bolster, chairs, spacers, and other devices for spacing, supporting, 
and fastening reinforcing bars and welded wire reinforcement in place.  
Manufacture bar supports from steel wire, plastic, or precast concrete according to 
CRSI’s “Manual of Standard Practice”, of greater of compressive strength than 
concrete and as follows: 

1. For concrete surfaces exposed to view where legs of wire bar supports contact 
forms, use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless 
steel bar supports. 

2. For slabs-on-grade, use supports with sand plates or horizontal runners where 
base material will not support chair legs.  Concrete bricks may be used to 
support reinforcing steel where application allows. 

 

2.05 CONCRETE MATERIALS: 

A. Cementitious Material: Use the following cementitious materials, of the same type, 
brand, and source, throughout the Project: 

1. Portland Cement: ASTM C 150, Type I/II.  Supplement with the following: 

B. Fly Ash: ASTM C 618, Class C or F.  
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C. Ground Granulated Blast Furnace Slag: ASTM C 989, Grade 100 or 120. 

D. Cementitious Materials: Percentage, by weight, of cementitious materials other 
than Portland cement in concrete as follows: 

1. Fly Ash or Ground Granulated Blast Furnace Slag: 25 percent, minimum. 
2. Combined Fly Ash and Pozzolan: 35 percent, maximum. 
3. Ground Granulated Blast Furnace Slag: 50 percent, maximum. 
4. Combined Fly Ash or Pozzolan and Ground Granulated Blast Furnace Slag: 

50 percent Portland cement minimum, with fly ash or pozzolan not exceeding 
35 percent. 

E. Normal-Weight Aggregates: ASTM C 33, Class 3S coarse aggregate or better, 
graded.  Provide aggregates from a single source. 

1. Maximum Coarse Aggregate Size: ¾-inch nominal. 
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in 

cement. 

F. Exposed Aggregate: Exposed hard, sound, durable, and free of all deleterious 
materials and staining qualities. Provide aggregates from a single source. 

1. Store select seeding aggregate off the ground and protect from moisture. 
2. Aggregate shall match color, size, and gradation of the aggregate used in the 

exposed aggregate slab. 
3. The stone shall be a pea stone gravel color, size and gradation approved by 

the Owner or the Owner’s representation. 
4. Water: Potable. 

G. Water: ASTM C 94 and potable. 

2.06 ADMIXTURES: 

A. Air-Entraining Admixture: ASTM C 260. 

B. Chemical Admixtures: Provide admixtures certified by manufacturer to be 
compatible with other admixtures and that will not contribute water-soluble 
chloride ions exceeding those permitted in hardened concrete.  Do not use calcium 
chloride or admixtures containing calcium chloride. 

1. Water-Reducing Admixture: ASTM C 494, Type A. 
2. Retarding Admixture: ASTM C 494, Type B. 
3. Water-Reducing and Retarding Admixture: ASTM C 494, Type D. 
4. High-Range, Water-Reducing Admixture: ASTM C 494, Type F. 
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5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494, Type 
G. 

6. Plasticizing and Retarding Admixture: ASTM C 1017, Type II. 

C. Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, 
anodic inhibitor or mixed cathodic and anodic inhibitor,; capable of forming a 
protective barrier and minimizing chloride reactions with steel reinforcement in 
concrete and complying with ASTM C 494, Type C. 

1. Products: 
2. Euclid Chemical Company; Eucon CIA. 
3. Grace Construction Products, W.R. Grace & Co.; DCI. 
4. BASF Admixtures, Inc.; Rheocrete CNI. 
5. Sika Corporation; Sika CNI. 

D. Non-Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, 
non-set-accelerating, anodic inhibitor or mixed cathodic and anodic inhibitor; 
capable of forming a protective barrier and minimizing chloride reactions with steel 
reinforcement in concrete. 

1. Products: 
a. Grace Construction Products, W.R. Grace & Co.; DCI-S. 

2.07 WATERSTOPS: 

A. Self-Expanding Butyl Strip Waterstops: Manufactured rectangular or trapezoidal 
strip, butyl rubber with sodium bentonite or other hydrophilic polymers, for 
adhesive bonding to concrete, ¾-inch by 1-inch. 

1. Colloid Environmental Technologies Company; Volclay Waterstop-RX. 
2. Concrete Sealants, Inc.; Conseal CS-231. 
3. Greenstreak; Swellstop. 
4. Henry Company, Sealants Division; Hydro-Flex. 
5. Progress Unlimited, Inc.; Superstop. 
6. TCMiraDRI; Mirastop. 

B. Self-Expanding Rubber Strip Waterstops: Manufactured rectangular or trapezoidal 
strip, bentonite-free hydrophilic polymer modified chloroprene rubber, for adhesive 
bonding to concrete, 3/8-inch by ¾-inch. 

1. Deneef Construction Chemicals; Swellseal. 
2. Greenstreak; Hydrotite. 
3. Mitsubishi International Corporation; Adeka Ultra Seal. 
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4. Progress Unlimited, Inc.; Superstop. 

C. Waterstops: Provide ribbed, dumbbell type or center bulb type waterstops at 
construction joints and other joints as indicated. 

1. Polyvinyl Chloride Waterstops: Corps of Engineers CRD-C 572. 

2.08 VAPOR RETARDERS: 

A. Plastic Vapor Retarder: ASTM E 1745, Class B.  Include manufacturer’s 
recommended adhesive or pressure-sensitive tape. 

1. Products: 
a. Fortifiber Corporation; Moistop Ultra. 
b. Raven Industries, Inc.; Vapor Block 10. 
c. Stego Industries, LLC; Stego Wrap, 15 mils. 

2.09 FLOOR AND SLAB TREATMENTS: 

A. Unpigmented Mineral Dry-Shake Floor Hardener: Factory-packaged dry 
combination of Portland cement, graded quartz aggregate, and plasticizing 
admixture. 

1. Products: 
a. Burke by Edoco; NonMetallic Floor Hardener. 
b. Conspec Marketing & Manufacturing Co., Inc., a Dayton Superior 

Company; Conshake 500. 
c. Dayton Superior Corporation; Quartz Tuff. 
d. Euclid Chemical Company; Surflex. 
e. Lambert Corporation; Colorhard. 
f. L&M Construction Chemicals, Inc.; Quartzpalte FF. 
g. Scofield, L.M. Company; Lithochrome Color Hardener. 
h. Symons Corporation, a Dayton Superior Company; Hard Top. 

B. Penetrating Liquid Floor Treatment: Clear, chemically reactive, waterborne 
solution of inorganic silicate or siliconate materials and proprietary components; 
odorless; colorless; that penetrates, hardens, and densifies concrete surfaces. 

1. Products: 
a. Burke by Edoco; Titan Hard. 
b. Conspec Marketing & Manufacturing Co., Inc., a Dayton Superior 

Company; Intraseal. 
c. Curecrete Distribution Inc.; Ashford Formula. 
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d. Dayton Superior Corporation; Day-Chem Sure Hard. 
e. Euclid Chemical Company; Euco Diamond Hard. 
f. Kaufman Products, Inc.; SureHard. 
g. L&M Construction Chemicals, Inc.; Seal Hard. 
h. Meadows, W.R., Inc.; Liqui-Hard. 
i. Symons Corporation, a Dayton Superior Company; Buff Hard. 

2.10 CURING MATERIALS: 

A. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, 
weighing approximately 9 oz. /sq. yd. when dry. 

B. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-
polyethylene sheet. 

C. Water: Potable. 

D. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, 
Class B, 18 to 25 percent solids, non-dissipating, certified by curing compound 
manufacturer to not interfere with bonding of floor coverings. 

1. Products: 
a. Conspec Marketing & Manufacturing Co., Inc., a Dayton Superior 

Company; High Seal.  
b. Dayton Superior Corporation; Safe Cure and Seal (J-19). 
c. Euclid Chemical Company; Diamond Clear VOX. 
d. Lambert Corporation; Glazecote Sealer-20. 
e. L&M Construction Chemicals, Inc.; Dress & Seal WB. 
f. Meadows, W.R., Inc.; Vocomp-20. 
g. Nox-Crete Products Group, Kinsman Corporation; Cure & Seal 200E. 
h. Sonneborn, Div. Of ChemRex; Kure-N-Seal. 
i. Symons Corporation, a Dayton Superior Company; Cure & Seal 18 

Percent E. 

E. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound: ASTM C 
1315, Type 1, Class A. 

1. Products: 
a. Conspec Marketing & Manufacturing Co., Inc., a Dayton Superior 

Company; Sealcure 1315 WB. 
b. Euclid Chemical Company; Super Diamond Clear VOX. 
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c. Lambert Corporation; UV Safe Seal. 
d. L&M Construction Chemicals, Inc.; Lumiseal WB Plus. 
e. Meadows, W.R., Inc.; Vocomp-30. 
f. Symons Corporation, a Dayton Superior Company; Cure & Seal 31 

Percent E. 

2.11 RELATED MATERIALS: 

A. Expansion and Isolation Joint Filler Strips: ASTM D 1752, cork or self-expanding 
cork. 

B. Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin 
with a Type A shore durometer hardness of 80 per ASTM D 2240. 

C. Bonding Agent: ASTM C 1059, Type II, non-redispersible, acrylic emulsion or 
styrene butadiene. 

D. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of 
humid curing and bonding to damp surfaces, of class suitable for application 
temperature and of grade to suit requirements, and as follows: 

1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete 
to hardened concrete. 

E. Reglets: Fabricate reglets of not less than 0.0217-inch thick, galvanized steel sheet.  
Temporarily fill or cover face opening of reglet to prevent intrusion of concrete or 
debris. 

B. Dovetail Anchor Slots: Hot-dip galvanized steel sheet, not less than 0.0336-inch 
thick, with bent tab anchors.  Temporarily fill or cover face opening of slots to 
prevent intrusion of concrete or debris. 

 

 

2.12 REPAIR MATERIALS: 

A. Repair Underlayment: Cement based, polymer-modified, self-leveling product that 
can be applied in thicknesses from 1/8-inch and that can be feathered at edges to 
match adjacent floor elevations. 

1. Cement Binder: ASTM C 150, Portland cement or hydraulic or blended 
hydraulic cement as defined in ASTM C 219. 

2. Primer: Product of underlayment manufacturer recommended for substrate, 
conditions, and application. 
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3. Aggregate: Well-graded, washed gravel, 1/8-inch to ¼-inch or coarse sand as 
recommended by the underlayment manufacturer. 

4. Compressive Strength: Not less than 4100 psi at 28 days when tested in 
accordance with ASTM C 109. 

B. Repair Overlayment: Cement based, polymer-modified, self-leveling product that 
can be applied in thicknesses from 1/8-inch and that can be feathered at edges to 
match adjacent floor elevations. 

1. Cement Binder: ASTM C 150, Portland cement or hydraulic or blended 
hydraulic cement as defined in ASTM C 219. 

2. Primer: Product of underlayment manufacturer recommended for substrate, 
conditions, and application. 

3. Aggregate: Well-graded, washed gravel, 1/8-inch to ¼-inch or coarse sand as 
recommended by the topping manufacturer. 

4. Compressive Strength: Not less than 5000 psi at 28 days when tested in 
accordance with ASTM C 109. 

2.13 CONCRETE MIXTURES, GENERAL: 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the 
basis of laboratory trial mixture or field test data, or both, according to ACI 301. 

1. Use a qualified independent testing agency for preparing and reporting 
proposed mixture designs based on trial mixtures. 

B. Cementitious Materials: Limit percentage, by weight, of cementitious materials 
other than Portland cement in concrete as follows: 

1. Fly Ash: 25 percent. 
2. Combined Fly Ash and Pozzolan: 25 percent. 
3. Ground Granulated Blast-Furnace Slag: 50 percent. 
4. Combined Fly Ash or Pozzolan and Ground Granulated Blast-Furnace Slag: 

50 percent. 

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by 
weight of cement. 

D. Admixtures: Use admixtures according to manufacturer’s written instructions. 

1. Use water-reducing, high-range water reducing or plasticizing admixture in 
concrete, as required, for placement and workability. 

2. Use water-reducing and retarding admixture when required by high 
temperatures, low humidity, or other adverse placement conditions. 
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3. Use water-reducing admixture in pumped concrete, concrete for heavy-use 
industrial slabs and parking structure slabs, concrete required to be watertight, 
and concrete with a water cementitious materials ratio below 0.50. 

4. Use retarding admixture in combination with Set accelerating Corrosion 
Inhibitor.  Retarder is not required for non-set accelerating corrosion inhibitor. 

5. Use corrosion inhibiting admixture in concrete mixtures where indicated. 

2.14 CONCRETE MIXTURES FOR BUILDING ELEMENTS: 

A. Footings and Foundation Walls: Proportion normal-weight concrete mixture as 
follows: 

1. Minimum Compressive Strength: 4000 psi at 28 days. 
2. Maximum Water-Cementitious Materials Ratio: 0.45. 
3. Slump Limit: 4-inches for concrete with verified slump of 2-inch to 4-inches 

before adding high-range water-reducing admixture or plasticizing admixture, 
plus or minus 1-inch. 

4. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-
inch nominal maximum aggregate size. 

 

B. Interior Slabs-on-Grade and Equipment Pads: Proportion normal-weight concrete 
mixture as follows: 

1. Minimum Compressive Strength: 4000 psi at 28 days. 
2. Maximum Water-Cementitious Materials Ratio: 0.5. 
3. Slump Limit: 4-inches, plus or minus 1-inch. 
4. Air Content: Do not allow air content of troweled finished floors to exceed 3 

percent. 
5. Corrosion Inhibiting Admixture: Apply to all slabs at a rate of 4 gallons per 

cubic yard of concrete. 

C. Retaining Walls, Exterior Slabs, and Sidewalks: Proportion normal-weight 
concrete mixture as follows: 

1. Minimum Compressive Strength: 5000 psi at 28 days. 
2. Maximum Water-Cementitious Materials Ratio: 0.40. 
3. Slump Limit: 4-inches for concrete with verified slump of 2-inch to 4-inches 

before adding high-range water-reducing admixture or plasticizing admixture, 
plus or minus 1-inch. 

4. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-
inch nominal maximum aggregate size 



11//01/2013 03301 - 16 

5. Corrosion Inhibiting Admixture: Apply to all slabs at a rate of 4 gallons per 
cubic yard of concrete. 

2.15 FABRICATING REINFORCEMENT: 

A. Fabricate steel reinforcement according to CRSI’s “Manual of Standard Practice”. 

2.16 CONCRETE MIXING: 

A. Ready-Mix Concrete: Measure, batch, mix, and deliver concrete according to 
ASTM C94, and furnish batch ticket information. 

B. When air temperature is between 85 and 90 degrees F, reduce mixing and delivery 
time from 1-1/2 hours to 75 minutes; when air temperature is above 90 degrees F, 
reduce mixing and delivery time to 60 minutes. 

2.17 FORM LINER: 

A. Form liners shall be manufactured from thermoformed rigid polymer alloy sheets 
or urethane elastomer form liners. Liners to accommodate form pressures to a 
maximum 1000 psf. Comply with manufacturer’s recommendations for support of 
large or deep patterns which may deform under pressure. 

B. Provide release agent that is compatible with the form liner. 

2.18 COLORED ADMIXTURE: 

A. Acceptable Manufacturer: 

1. L. M. Scofield Company, Douglasville, Georgia and Los Angeles, California. 
2. Davis Colors 3700 East Olympic Blvd. Los Angeles, CA 90023 
3. Butterfield Color 625 West Illinois Avenue, Aurora, IL 60506 
4. Or Approved Equal. 

B. Colored Admixture for Integrally Colored Concrete: 

1. Chromix P admixture and Chromix ML; L.M. Scofield Company 
2. Davis Colors – Powder Pigment or Mix Ready 
3. Butterfield Color: Uni-Mix Integral Concrete Colorant. 
4. Admixture shall be a colored, water-reducing, admixture containing no 

calcium chloride with coloring agents that are limeproof and ultra-violet 
resistant.  

5. Colored admixture shall conform to the requirements of ACI 303, ASTM 
C979, ASTM C494 and AASHTO M194. 
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C. Provide curing compounds and sealing compounds that are compatible with the 
colored admixture, comply with ASTM C309 and be of the same manufacturer as 
colored admixture, for use with integrally colored concrete.  

PART 3 - EXECUTION 

3.01 GENERAL: 

A. Coordinate the installation of joint materials, vapor retarder/barrier, and other 
related materials with placement of forms and reinforcing. 

3.02 FORMWORK: 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to 
support vertical, lateral, static, and dynamic loads, and construction loads that might 
be applied, until structure can support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, 
alignment, elevation, and position indicated, within tolerance limits of ACI 117. 

C. Limit concrete surface irregularities, designated by ACI 347R as abrupt or gradual, 
as follows: 

1. Class A, 1/8-inch for smooth-formed finished surfaces. 

D. Construct forms tight enough to prevent loss of concrete mortar. 

E. Fabricate forms for easy removal without hammering or prying against concrete 
surfaces.  Provide crush or wrecking plates where stripping may damage concrete 
surfaces.  Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 
vertical. 

1. Install keyways, reglets, recesses, and the like for easy removal. 
2. Do not use rust-stained steel form-facing material. 

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve 
required elevations and slopes in finished concrete surfaces.  Provide and secure 
units to support screed strips; use strike-off templates or compacting-type screeds. 

G. Provide temporary openings for cleanouts and inspections ports where interior area 
formwork is inaccessible.  Close openings with panels tightly fitted to forms and 
securely braced to prevent loss of concrete mortar.  Locate temporary openings in 
forms at inconspicuous locations. 

H. Chamfer exterior corners and edges of permanently exposed concrete. 
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I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and 
bulkheads required in the Work.  Determine sizes and locations from trades 
providing such items. 

J. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, 
sawdust, dirt, and other debris just before placing concrete. 

K. Retighten forms and bracing before placing concrete, as required, to prevent mortar 
leaks and maintain proper alignment. 

L. Coat contact surfaces of forms with form-release agent, according to 
manufacturer’s written instructions, before placing reinforcement. 

3.03 FORM LINER: 

A. Before placing concrete, verify lines and level of formwork and form liner patterns 
are within allowable tolerances. 

B. On multiple use liners, clean liner before each use. Replace damaged liner whose 
continued use or repair would negatively impact the aesthetics of the concrete 
finish. 

C. Apply form liner compatible release agent at rate recommended by manufacturer. 
Attempt to schedule concrete pour soon after application of release agent to avoid 
precipitation, dust, and debris. Protect reinforcing steel from exposure to release 
agent.  

D. Seal form liners joints, form liner accessories joints and tie holes to prevent cement 
paste from bleeding. Provide solid backing at form liner butt joints to prevent 
deflection. Construct form liner and accessories to size, shape, lines and dimensions 
shown. Provide openings, offsets, keyways, recesses, chamfers, blocking and 
screeds as required to achieve architectural concrete textured finish. Drill or pierce 
liner to accommodate form ties. Anchor liner form to form on center not to exceed 
18 inches. Decrease centers as necessary to accommodate form stripping pressures 
without damaging liner intended for multiple use. Install backup strips as required 
to prevent deflection of the liner due to pressures. 

E. Form pressures should not exceed 1000 psf. Keep lifts less than 24 inches. 
Thoroughly vibrate concrete to achieve good consolidation, and eliminate 
entrapped air thereby minimizing voids. Internally vibrate through to previous lift 
to avoid lift lines. Avoid vibrator contact with form liner.  
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3.04 EMBEDDED ITEMS: 

A. Place and secure anchorage devices and other embedded items required for 
adjoining work that is attached to or supported by cast-in-place concrete.  Use 
setting drawings, templates, diagrams, instructions, and directions furnished with 
items to be embedded. 

1. Install anchor rods, accurately located, to elevations required and complying 
with tolerances in Section 7.5 of AISC’s “Code of Standard Practice for Steel 
Buildings and Bridges”. 

2. Install reglets to receive waterproofing and to receive through-wall flashings 
in outer face of concrete frame at exterior walls, where flashing is shown at 
lintels, shelf angles, and other conditions. 

B. Forms for Slabs: Set edge forms, bulkheads, and intermediate screed strips for slabs 
to achieve required elevations and contours in finished surfaces. Provide and secure 
units to support screed strips using strike-off templates or compacting type screeds. 

3.05 REMOVING AND REUSING FORMS: 

A. General: Formwork for sides of beams, walls, columns, and similar parts of the 
Work that does not support weight of concrete may be removed after cumulatively 
curing at not less than 50 degrees F for 24 hours after placing concrete, if concrete 
is hard enough to not be damaged by form removal operations and curing and 
protection operations are maintained. 

B. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, 
delaminated, or otherwise damaged form-facing material will not be acceptable for 
exposed surfaces.  Apply new form-release agent. 

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to 
close joints.  Align and secure joints to avoid offsets.  Do not use patched forms for 
exposed concrete surfaces unless approved by the Engineer. 

3.06 VAPOR RETARDERS: 

A. Plastic Vapor Retarders: Place, protect, and repair vapor retarders according to 
ASTM E 1643 and manufacturer’s written instructions. 

B. Lap joints 6-inches and seal with manufacturer’s recommended tape. 

3.07 STEEL REINFORCEMENT: 

A. General: Comply with CRSI’s “Manual of Standard Practice” for placing 
reinforcement. 
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1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor 
retarder before placing concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign 
materials that would reduce bond to concrete. 

C. Accurately position, support, and secure reinforcement against displacement.  
Locate and support reinforcement with bar supports to maintain minimum concrete 
cover.  Do not tack weld crossing reinforcing bars. 

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

E. Install welded wire reinforcement in longest practicable lengths on bar supports 
spaced to minimize sagging.  Lap edges and ends of adjoining sheets at least one 
mesh spacing.  Offset laps of adjoining sheet widths to prevent continuous laps in 
either direction.  Lace overlaps with wire ties. 

3.08 JOINTS: 

A. General: Construct joints true to line with faces perpendicular to surface plane of 
concrete. 

B. Construction Joints: Install so strength and appearance of concrete are not impaired, 
at locations indicated or approved by the Engineer. 

1. Place joints perpendicular to main reinforcement.  Continue reinforcement 
across construction joints, unless otherwise indicated.  Do not continue 
reinforcement through sides of strip placements of floors and slabs. 

2. Form keyed joints as indicated.  Embed keys at least 1-1/2-inches into 
concrete. 

3. Locate joints for beams, slabs, joists, and girders in the middle third of spans.  
Offset joints in girders a minimum distance of twice the beam width from a 
beam-girder intersection. 

4. Locate horizontal joints in walls and columns at the underside of floors, slabs, 
beams, and girders and at the top of footings and floor slabs. 

5. Space vertical joints in walls at 60-feet on center maximum.  Locate joints 
besides piers integral with walls, near corners, and in concealed locations 
where possible. 

6. Use a bonding agent at locations where fresh concrete is placed against 
hardened or partially hardened concrete surfaces. 

7. Use epoxy-bonding adhesive at locations where fresh concrete is placed 
against hardened or partially hardened concrete surfaces. 
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C. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, 
sectioning concrete into areas as indicated.  Construct contraction joints for a depth 
equal to at least one-fourth of concrete thickness as follows: 

1. Grooved Joints: Form contraction joints after initial floating by grooving and 
finishing each edge joint to a radius of 1/8-inch.  Repeat grooving of 
contraction joints after applying surface finishes.  Eliminate groover tool 
marks on concrete surfaces. 

2. Sawed Joints: Form contraction joints with power saws equipped with 
shatterproof abrasive or diamond-rimmed blades.  Cut 1/8-inch wide joints 
into concrete when cutting action will not tear, abrade, or otherwise damage 
surface and before concrete develops random contraction cracks. 

D. Isolation Joints in Slabs-on-Grade: After removing formwork, install joint filler 
strips at slab junctions with vertical surfaces, such as column pedestals, foundation 
walls, grade beams, and other locations, as indicated. 

1. Terminate full-width joint filler strips not less than ½-inch or more than 1-
inch below finished concrete surface where joint sealants, specified in 
Division 7 Section “Joint Sealants”, are indicated. 

2. Install joint filler strips in lengths as long as practicable.  Where more than 
one length is required, lace or clip sections together. 

E. Doweled Joints: Install dowel bars and support assemblies at joints where indicated.  
Lubricate or asphalt coat one-half of dowel length to prevent concrete bonding to 
one side of joint. 

3.09 CONCRETE PLACEMENT: 

A. Before placing concrete, verify that installation of formwork, reinforcement, and 
embedded items is complete and that required inspections have been performed. 

B. Do not add water to concrete during delivery, at Project site, or during placement 
unless approved by Engineer. 

C. Before test sampling and placing concrete, water may be added at Project site, 
subject to limitations of ACI 301. 

1. Do not add water to concrete after adding high-range water-reducing 
admixtures to mixture. 

D. Deposit concrete continuously in one layer or in horizontal layers of such thickness 
that no new concrete will be placed on concrete that has hardened enough to cause 
seams or planes of weakness.  If a section cannot be placed continuously, provide 
construction joints as indicated.  Deposit concrete to avoid segregation. 
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1. Deposit concrete in horizontal layers of depth not to exceed formwork design 
pressures and in a manner to avoid inclined construction joints. 

2. Consolidate placed concrete with mechanical vibrating equipment according 
to ACI 301. 

3. Do not use vibrators to transport concrete.  Insert and withdraw vibrators 
vertically at uniformly spaced locations to rapidly penetrate placed layer and 
at least 6-inches into preceding layer.  Do not insert vibrators into lower layers 
of concrete that have begun to lose plasticity.  At each insertion, limit duration 
of vibration to time necessary to consolidate concrete and complete 
embedment of reinforcement and other embedded items without causing 
mixture constituents to segregate. 

E. Deposit and consolidate concrete for floors and slabs in continuous operation, 
within limits of construction joints, until placement of panel or section is complete. 

1. Consolidate concrete during placement operations so concrete is thoroughly 
worked around reinforcement and other embedded items and into corners. 

2. Maintain reinforcement in position on chairs during concrete placement. 
3. Screed slab surfaces with a straightedge and strike off to correct elevations. 
4. Slope surfaces uniformly to drains where required. 
5. Begin initial floating using bull floats or darbies to form a uniform and open-

textured surface plane, before excess bleedwater appears on the surface.  Do 
not further disturb slab surfaces before starting finishing operations. 

F. Cold-Weather Placement: Comply with ACI 306.1 and as follows.  Protect concrete 
work from physical damage or reduced strength that could be caused by frost, 
freezing actions, or low temperatures. 

1. When average high and low temperature is expected to fall below 40 degrees 
F for three successive days, maintain delivered concrete mixture temperature 
within the temperature range required by ACI 301. 

2. Do not use frozen materials or materials containing ice or snow.  Do not place 
concrete on frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze 
agents or chemical accelerators unless otherwise specified and approved in 
mixture designs. 

G. Hot-Weather Placement: Comply with ACI 301 and as follows: 

1. Maintain concrete temperature below 90 degrees F at time of placement.  
Chilled mixing water or chopped ice may be used to control temperature, 
providing water equivalent of ice is calculated to total amount of mixing 
water.  Using liquid nitrogen to cool concrete is Contractor’s option. 
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2. Fog-spray forms, steel reinforcement, and subgrade just before placing of 
concrete.  Keep subgrade uniformly moist without standing water, soft spots, 
or dry areas. 

3.10 FINISHING FORMED SURFACES: 

A. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material 
with tie holes and defects repaired and patched.  Remove fins and other projections 
that exceed specified limits on formed-surface irregularities. 

1. Apply to concrete surfaces not exposed to public view. 

B. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, 
arranged in an orderly and symmetrical manner with minimum number of seams. 
Repair and patch tie holes and defects.  Remove fins and other projections that 
exceed specified limits on formed-surface irregularities. 

1. Apply to concrete surfaces exposed to public view. 

C. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar 
unformed surfaces adjacent to formed surfaces, strike off smooth finish with texture 
matching adjacent formed surfaces.  Continue final surface treatment of formed 
surfaces uniformly across adjacent unformed surfaces, unless otherwise indicated. 

3.11 FINISHING FLOORS AND SLABS: 

A. General: Comply with ACI 302.1R recommendations for screeding, re-
straightening, and finishing operations for concrete surfaces.  Do not wet concrete 
surfaces. 

B. Float Finish: Consolidate surface with power-driven floats or by hand floating if 
area is small or inaccessible to power driven floats.  Re-straighten, cut down high 
spots, and fill low spots.  Repeat float passes and re-straightening until surface is 
left with a uniform, smooth, granular texture. 

1. Apply float finish to surfaces to receive trowel finish. 

C. Trowel Finish: After applying float finish, apply first troweling and consolidate 
concrete by hand or power-driven trowel.  Continue troweling passes and re-
straightening until surface is free of trowel marks and uniform in texture and 
appearance.  Grind smooth any surface defects that would telegraph through 
applied coatings or floor coverings. 

1. Apply a trowel finish to surfaces exposed to view or to be covered with 
resilient flooring, carpet, ceramic or quarry tile set over a cleavage membrane, 
paint, or another thin-film finish coating system. 
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2. Finish surfaces to the following tolerances, according to ASTM E 1155 for a 
randomly trafficked floor surface: 

3. Specified overall values of flatness, F(F) 25; and of levelness, F(L) 20; with 
minimum local values of flatness, F(F) 17; and of levelness, F(L) 15. 

D. Broom Finish: Apply a broom finish to exterior platforms, steps, and ramps, and 
elsewhere as indicated. 

1. Immediately after float finishing, slightly roughen trafficked surface by 
brooming with fiber-bristle broom perpendicular to main traffic route.  
Coordinate required final finish with Engineer before application. 

 

E. Seeded Exposed Aggregate Finish: Immediately after floating, broadcast a single 
layer of aggregate uniformly onto the concrete slab surface. Tamp seeded aggregate 
into plastic concrete and float to entire embed aggregate with mortar cover of 1/16 
inch.  

1. Prior to the concrete placing operation, all select seeding aggregate shall be 
thoroughly washed so that it is free of all dust, dirt, and clay particles. The 
aggregate shall be in a damp condition but without free surface water at the 
time of seeding application. There shall be sufficient select aggregate on hand 
to complete the seeding once it has commenced. 

2. The seeding operation shall start immediately after placement of concrete as 
described above. The select aggregate shall be carefully and uniformly seeded 
by suitable means so that the entire surface is completely covered with one 
layer of stone. Stacked stones and flat and silvery particles shall be removed 
at this time. The aggregate shall be embedded by suitable means. Care shall 
be taken to not over-embed and deform the surface. Under no circumstances 
shall areas lacking sufficient mortar be filled with small quantities of the base 
concrete mix.  

3. Without dislodging aggregate, remove excess mortar by lightly brushing 
surface with a stiff, nylon bristle broom. 

4. Fine-spray surface with water and brush. Repeat water flushing and brushing 
cycle until cement film is removed from aggregate surfaces to depth required. 

5. Work shall be planned so that the concrete placing and aggregate seeding 
produces are coordinated with the capabilities of the washing and brushing 
crew. 

F. Dry-Shake Floor Hardener Finish: After initial floating, apply dry-shake floor 
hardener to all surfaces with truck traffic according to manufacturer’s written 
instructions and as follows: 
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1. Uniformly apply dry-shake floor hardener at a rate of 100 lb. /100 sq. ft. unless 
greater amount is recommended by manufacturer. 

2. Uniformly distribute approximately two-thirds of dry-shake floor hardener 
over surface by hand or with mechanical spreader, and embed by power 
floating.  Follow power floating with a second dry-shake floor hardener 
application, uniformly distributing remainder of material, and embed by 
power floating. 

3. After final floating, apply a trowel finish.  Cure concrete with curing 
compound recommended by dry-shake floor hardener manufacturer and apply 
immediately after final finishing. 

3.12 MISCELLANEOUS CONCRETE ITEMS: 

A. Filling In: Fill in holes and openings left in concrete structures, unless otherwise 
indicated, after work of other trades is in place.  Mix, place, and cure concrete, as 
specified, to blend with in-place construction.  Provide other miscellaneous 
concrete filling indicated or required to complete the Work. 

B. Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete 
is still green and by steel-troweling surfaces to a hard, dense finish with corners, 
intersections, and terminations slightly rounded. 

C. Equipment Bases and Foundations: Provide machine and equipment bases and 
foundations as shown on Drawings.  Set anchor bolts for machines and equipment 
at correct elevations, complying with diagrams or templates from manufacturer 
furnishing machines and equipment. 

D. Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and 
associated items.  Cast-in inserts and accessories as shown on Drawings.  Screed, 
tamp, and trowel-finish concrete surfaces. 

3.13 CONCRETE PROTECTING AND CURING: 

A. General: Protect freshly placed concrete from premature drying and excessive cold 
or hot temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 
301 for hot-weather protection during curing. 

B. Unformed Surfaces: Begin curing immediately after finishing concrete.  Cure 
unformed surfaces, including floors and slabs, concrete floor toppings, and other 
surfaces. 

C. Cure concrete according to ACI 308.1, by one or a combination of the following 
methods: 



11//01/2013 03301 - 26 

1. Moisture Curing: Curing all slabs in the project with moisture curing.  Keep 
surfaces continually moist for not less than seven days with the following 
materials: 

a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated, and kept continuously wet.  Cover 

concrete surfaces and edges with 12-inch lap over adjacent absorptive 
covers. 

2. Moisture-Retaining Cover Curing: Cover concrete surfaces with moisture-
retaining cover for curing concrete, placed in the widest practicable width, 
with sides and ends lapped at least 12-inches, and sealed by waterproof tape 
or adhesive.  Cure for not less than seven days.  Immediately repair any holes 
or tears during curing period using cover material and waterproof tape. 

a. Cure concrete surfaces to receive floor coverings with either a moisture-
retaining cover or curing compound that the manufacturer certifies will 
not interfere with bonding of floor covering used on Project. 

3. Curing Compound: Apply uniformly in continuous operation by power spray 
or roller according to manufacturer’s written instructions.  Recoat areas 
subject to heavy rainfall within three hours after initial applications.  Maintain 
continuity of coating and repair damage during curing period. 

a. After curing period has elapsed, remove curing compound without 
damaging concrete surfaces by method recommended by curing 
compound manufacturer unless manufacturer certifies curing compound 
will not interfere with bonding of floor covering used on Project. 

4. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated 
in a continuous operation by power spray or roller according to manufacturer’s 
written instructions.  Recoat areas subject to heavy rainfall within three hours 
after initial application.  Repeat process 24 hours later and apply second coat.  
Maintain continuity of coating and repair damage during curing period. 

D. Curing Formed Surfaces: Cure formed concrete surfaces, including underside of 
beams, supported slabs, and other similar surfaces, by moist curing with forms in 
place for the full curing period or until forms are removed.  If forms are removed, 
continue curing by methods specified above, as applicable. 

3.14 LIQUID FLOOR TREATMENTS: 

A. Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid 
floor treatment to concrete floors exposed to view according to manufacturer’s 
written instructions. 
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1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants 
and complete surface repairs. 

2. Comply with Manufacturer’s written instructions for application. 

B. Sealing Coat: Uniformly apply a continuous sealing coat of curing and sealing 
compound to hardened concrete by power spray or roller according to 
manufacturer’s written instructions. 

3.15 JOINT FILLING: 

A. Prepare, clean, and install joint filler according to manufacturer’s written 
instructions. 

1. Defer joint filling until concrete has aged at least one month.  Do not fill joints 
until construction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave 
contact faces of joint clean and dry. 

3.16 CONCRETE SURFACE REPAIRS: 

A. Defective Concrete: repair and patch defective areas when approved by the 
Engineer.  Remove and replace concrete that cannot be repaired and patched to the 
Engineer’s approval. 

B. Patching Mortar: Mix dry-pack patching mortar, consisting of one part Portland 
cement to two and one-half parts fine aggregate passing a No. 16 sieve, using only 
enough water for handling and placing. 

C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, 
cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on 
the surface, and stains and other discolorations that cannot be removed by cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids 
more than ½-inch in any dimension in solid concrete, but not less than 1-inch 
in depth.  Make edges of cuts perpendicular to concrete surface.  Clean, 
dampen with water, and brush coat holes and voids with bonding agent.  Fill 
and compact patching mortar before bonding agent has dried.  Fill form-tie 
voids with patching mortar or cone plugs secured in place with bonding agent. 

2. Repair defects on surfaces exposed to view by blending white Portland cement 
and standard Portland cement so that, when dry, patching mortar will match 
surrounding color.  Patch a test area at inconspicuous locations to verify 
mixture and color match before proceeding with patching.  Compact mortar 
in place and strike off slightly higher than surrounding surface. 
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3. Repair defects on concealed formed surfaces that affect concrete’s durability 
and structural performance as determined by the Engineer. 

D. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, 
for finish and verify surface tolerances specified for each surface.  Correct low and 
high areas.  Test surfaces sloped to drain for trueness of slope and smoothness; use 
a sloped template. 

1. Repair finished surfaces containing defects.  Surface defects include spalls, 
pop outs, honeycombs, rock pockets, crazing and cracks in excess of 0.01-
inch wide or that penetrate to reinforcement or completely through 
unreinforced sections regardless of width, and other objectionable conditions. 

2. After concrete has cured at least 14-days, correct high areas by grinding. 
3. Correct localized low areas during or immediately after completing surface 

finishing operations by cutting out low areas and replacing with patching 
mortar.  Finish repaired areas to blend into adjacent concrete. 

4. Correct other low areas scheduled to receive floor coverings with a repair 
underlayment.  Prepare, mix, and apply repair underlayment and primer 
according to manufacturer’s written instructions to produce a smooth, 
uniform, plane, and level surface.  Feather edges to match adjacent floor 
elevations. 

5. Repair defective areas, except random cracks and single holes 1-inch or less 
in diameter, by cutting out and replacing with fresh concrete.  Remove 
defective areas with clean, square cuts and expose steel reinforcement with at 
least ¾-inch clearance all around.  Dampen concrete surfaces in contact with 
patching concrete and apply bonding agent.  Mix patching concrete of same 
materials and mixture as original concrete except without coarse aggregate.  
Place, compact, and finish to blend with adjacent finished concrete.  Cure in 
same manner as adjacent concrete. 

6. Repair random cracks and single holes 1-inch or less in diameter with patching 
mortar.  Groove top of cracks and cut out holes to sound concrete and clean 
off dust, dirt, and loose particles.  Dampen cleaned concrete surfaces and 
apply bonding agent.  Place patching mortar before bonding agent has dried.  
Compact patching mortar and finish to match adjacent concrete.  Keep 
patched area continuously moist for at least 72-hours. 

E. Perform structural repairs of concrete, subject to Engineer’s approval, using epoxy 
adhesive and patching mortar. 

F. Protect concrete from damage. Exclude traffic from concrete slabs for at least 14 
days after placement. When construction traffic is permitted, maintain slab as clean 
as possible by removing surface stains and spillage of materials as they occur. 
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G. Maintain exposed aggregated concrete slab free of stains, discoloration, dirt, and 
other foreign materials. Sweep concrete slab not more than two days before 
scheduled for Substantial Completion inspections. 

H. Repair materials and installation not specified above may be used, subject to the 
Engineer’s approval. 

3.17 FIELD QUALITY CONTROL: 

A. Testing and Inspecting: Owner will engage a qualified testing and inspecting 
agency to perform field tests and inspections and prepare test reports. 

B. Inspections: 

1. Steel reinforcement placement. 
2. Steel reinforcement welding. 
3. Headed bolts and studs. 
4. Verification of use of required design mixture. 
5. Concrete placement, including conveying and depositing. 
6. Curing procedures and maintenance of curing temperature. 

C. Concrete Tests: Testing of composite samples of fresh concrete obtained according 
to ASTM C 172 shall be performed according to the following requirements: 

1. Testing Frequency: Obtain one composite sample of each day’s pour of each 
concrete mixture exceeding 5 cubic yards, but less than 25 cubic yards, plus 
one set for each additional 50 cubic yards or fraction thereof. 

2. Slump: ASTM C 143; one test at point of placement for each composite 
sample, but not less than one test for each day’s pour of each concrete mixture.  
Perform additional tests when concrete consistency appears to change. 

3. Air Content: ASTM C 231, pressure method, for normal-weight concrete; one 
test for each composite sample, but not less than one test for each day’s pour 
of each concrete mixture. 

4. Concrete Temperature: ASTM C 1064; one test hourly when air temperature 
is 40 degrees F and below and when 80 degrees F and above, and one test for 
each composite sample. 

5. Compression Test Specimens: ASTM C 31. 
6. Cast and laboratory cure five standard cylinder specimens for each composite 

sample. 
7. Compressive Strength Tests: ASTM C 39; test one set of two-laboratory-cured 

specimens at 7 days and one set of two specimens at 28 days.  Test remaining 
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specimen at 28 days if previous results are satisfactory or retain this specimen 
for 56 day testing if results are not satisfactory. 

8. Strength of each concrete mixture will be satisfactory if every average of any 
three consecutive compressive strength tests equals or exceeds specified 
compressive strength and no compressive strength test value falls below 
specified compressive strength by more than 500 psi. 

D. Test results shall be reported in writing to the Engineer, concrete manufacturer, and 
Contractor within 48 hours of testing.  Reports of compressive strength tests shall 
contain Project identification name and number, date of concrete placement, name 
of concrete testing and inspecting agency, location of concrete batch in Work, 
design compressive strength at 28 days, concrete mixture proportions and materials, 
compressive breaking strength, and type of break for both 7 and 28 day tests. 

1. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive 
device may be permitted by Engineer but will not be used as the sole basis for 
approval or rejection of concrete. 

2. Additional Tests: Testing and inspecting agency shall make additional tests of 
concrete when test results indicate that slump, air entrainment, compressive 
strengths, or other requirements have not been met, as required by the 
Engineer.  Testing and inspecting agency may conduct tests to determine 
adequacy of concrete by cored cylinders complying with ASTM C 42 or by 
other methods as required by the Engineer. 

3. Additional testing and inspecting, at Contractor’s expense, will be performed 
to determine compliance of replaced or additional work with specified 
requirements. 

4. Correct deficiencies in the Work that test reports and inspections indicate does 
not comply with the Contract Documents. 

E. Measure floor and slab flatness and levelness according to ASTM E 1155 within 
24 hours of finishing. 

3.18 GROUTING: 

A. Mix grout in accordance with the approved manufacturer’s instructions to a 
consistency which will permit placement.  Place grout so as to ensure complete 
bearing and elimination of air pockets.   

3.19 TEST FOR WATERTIGHTNESS: 

A. All concrete shall be watertight against leakage or groundwater infiltration.  Special 
care shall be taken in the construction joints and any noticeable leakage or seepage 
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causing wet spots on the concrete walls or slabs shall be repaired by and at the 
expense of the Contractor and by methods approved by the Engineer. 

B. All liquid holding concrete structures shall be tested for leakage before backfilling 
and after the concrete has attained the specified minimum 28-day design strength, 
as indicated by test cylinders. 

C. The structure shall be filled with water to the overflow level, allowed to stand for 
at least 24-hours, and refilled to overflow to begin the test.  After 72 hours, the 
liquid loss per 24 hour period shall be determined, either by measuring the amount 
required to refill the tank to overflow, by measuring the drop in water level, or by 
an equivalent procedure approved by the Engineer.  Evaporative losses shall be 
calculated and deducted from the measured loss to determine net liquid loss 
(leakage).  If the leakage per 24-hour period exceeds the allowable, the structure 
shall be repaired and retested until the leakage falls within the allowable limit. 

D. For structures designed to hold water, one twentieth of one percent leakage will be 
allowed during a 24-hour period.  No leakage (zero leakage) will be permitted for 
structures designed to hold liquid chemicals or fuels. 

E. The Contractor shall pay all costs (including water) incurred in the testing for 
watertightness. 

F. The Engineer shall be given a minimum notice of 48 hours prior to commencement 
of the leakage test. 

 

 

 

 END OF SECTION 
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SECTION 03302

FIELD CONCRETE

PART 1 - GENERAL

1.01 WORK INCLUDED:

A. This Section covers concrete and all related items necessary to place and finish the
concrete work.

B. Concrete thrust, and anchor blocks, to be provided at all water main bends, tees, plugs
and wyes and at other locations required by the Engineer shall be installed in accordance
with the details shown on the drawings and as specified in this section.

C. Concrete encasement for piping with shallow cover and for encasement of telephone,
and electrical duct bank when specified shall be installed in accordance with the details
shown on the drawings and as specified in this section.

1.02 RELATED WORK:

A. Section 02300, EARTHWORK

B. Section 02080, DUCTILE IRON PIPE AND FITTINGS

C Section 02089, DUCTILE IRON GRAVITY PIPE AND FITTINGS FOR SEWERS

1.03 REFERENCES:

A. The following standards form a part of this specification:

American Concrete Institute (ACI)

ACI 304 Recommended Practice for Measuring, Mixing, Transporting, and
Placing Concrete.

ACI 305 Recommended Practice for Hot Weather Concreting

ACI 306 Recommended Practice for Cold Weather Concreting

ACI SP-66 ACI Detailing Manual

ACI 318 Building Code Requirements for Reinforced Concrete

American Society for Testing and Materials (ASTM)
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ASTM A615 Deformed and Plain Billet-Steel Bars for Concrete Reinforcement

ASTM C33 Concrete Aggregates

ASTM C94 Ready-Mixed Concrete

ASTM C143 Test for Slump of Portland Cement Concrete

ASTM C150 Portland Cement

ASTM C260 Air Entraining Admixtures for Concrete

ASTM C494 Chemical Admixtures for Concrete

1.04 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

Six copies of the statement of materials constituting the design of mixes for each size
aggregate as required by ASTM C94 shall be submitted to the Engineer within one
week following award of the Contract.

PART 2 - PRODUCTS

2.01 CONCRETE:

A. All concrete, reinforced or non-reinforced shall have a 28 day compressive strength of
3000 psi unless otherwise noted on the design drawings. A minimum of 5.5 sacks of
cement per cubic yard and a maximum water cement ratio of 6.9 gallons per sack shall
be used.

B. Concrete shall conform to ASTM C94. The Contractor shall be responsible for the
design of the concrete mixtures. Slump shall be a maximum of 4-inches and a
minimum of 2-inches, determined in accordance with ASTM C143.

C. Admixtures shall be as specified in subsection 2.05. No additional admixtures shall be
used unless approved by the Engineer.

D. No additional water, except for the amount indicated by the design mix shall be added
to the concrete without the prior permission of the Engineer.

2.02 CEMENT:

The cement shall be an approved brand of American manufactured Portland Cement,
Type II conforming to the applicable requirements of ASTM C150.

2.03 AGGREGATES
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A. Except as otherwise noted, aggregate shall conform to the requirements of ASTM C33.

B. Maximum size aggregate shall be 3/4-inch.

2.04 ADMIXTURES:

A. All concrete (unless otherwise directed) shall contain an air entraining agent. Air
entrained concrete shall have air content by volume of 4 to 8 percent for 3/4-inch
aggregate.

B. Air entraining agent shall be in accordance with ASTM C260 and shall be Darex AEA,
as manufactured by W.R. Grace & Company; Placewel (air entraining Type), as
manufactured by Johns Manville; Sika AER as manufactured by Sika Chemical
Company; or an approved equal product.

C. Water reducing agent shall be WRDA, as manufactured by W.R Grace & Company;
Placewel (non-air entraining Type), as manufactured by Johns Manville; Sika
Plastiment as manufactured by Sika Chemical Company; or an approved equal product.

D. Water reducing agent-retarder shall be "Daratard," as manufactured by W.R. Grace &
Company; Sika Plastiment as manufactured by Sika Chemical Company; or an
approved equal product.

2.05 WATER:

A. Water for concrete shall be potable, free of deleterious amounts of oil, acid, alkali,
organic matter and other deleterious substances.

2.06 CONCRETE FORMS:

A. Forms for exterior and interior surfaces which will be exposed to view after the work is
completed, whether such surfaces are painted or unpainted, shall be new plywood stock,
steel, tempered masonite, or other materials which will provide smooth concrete
surfaces without subsequent surface plastering. Plastic or plastic-faced forms shall not
be used, except with the prior approval of the Engineer.

B. Form ties shall be cone type or equal, with waterstop, which leaves no metal closer than
2-inches to finished face of concrete.

C. Form release agent shall be a non-staining, non-yellowing, non-toxic liquid free from
kerosene and resins of the type recommended by the manufacturer of the forming
system being used such as EZ strip by L&M Construction Chemicals, Omaha, NB and
"Magic Kote" by Symons Corp., Des Plaines, IL or approved equal.

D. Where steel adjacent to vertical faces of forms cannot be otherwise secured, mortar
doughnuts shall be used to prevent steel from lying too close to the finish vertical faces
of the concrete
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PART 3 - EXECUTION

3.01 PREPARATION:

A. Before placing concrete, forms and the space to be occupied by the concrete shall be
thoroughly cleaned, and reinforcing steel and embedded metal shall be free from dirt,
oil, mill scale, loose rust, paint or the material which would tend to reduce the bond.

B. Earth, concrete, masonry, or other water permeable material against which concrete is
to be placed shall be thoroughly saturated with water immediately before concrete is
placed.

C. No concrete shall be placed until the consolidation of the ground and the arrangement
and details of forms and reinforcing have been inspected and approved by the Engineer.

3.02 THRUST AND ANCHOR BLOCKS:

A. Minimum bearing areas for thrust blocks and dimensions of anchor blocks shall be as
shown on the drawings.

B. Concrete for thrust and anchor blocks shall be placed against undisturbed earth, and
wooden side forms shall be used to provide satisfactory lines and dimensions. Felt
roofing paper shall be placed to protect joints. No concrete shall be placed so as to
cover joints, bolts or nuts, or to interfere with the removal of the joints.

3.03 FILL CONCRETE:

A. Fill concrete shall be placed in those locations as indicated on the design drawings. Fill
concrete shall consist of materials as previously specified, with a minimum 28-day
compressive strength of 3000 psi.

B. Before fill concrete is placed, the following procedures shall be used to prepare
surfaces; all dirt, scum and laitance shall be removed by chipping and washing. The
clean, roughened base surface shall be saturated with water, but shall have no free water
on the surface. A coat of 1:2 cement-sand grout, approximately 1/8-inch thick, shall be
well scrubbed into the thoroughly dampened concrete base. The concrete fill shall be
placed immediately, before grout has dried or set.

C. Fill concrete shall be brought to lines and grades as shown on the design drawings.

3.04 CONCRETE PLACING DURING COLD WEATHER:

A. Concrete shall not be placed on frozen ground, and no frozen material or material
containing ice shall be used. Materials for concrete shall be heated when temperature is
below 40oF, or is expected to fall to below 40oF, within 73 hours, and the concrete after
placing shall be protected by covering, heat, or both.
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B. All details of Contractor's handling and protecting of concrete during freezing weather
shall be subject to the approval of the Engineer. All procedures shall be in accordance
with provisions of ACI 306.

3.05 CONCRETE PLACING DURING HOT WEATHER:

A. Concrete just placed shall be protected from the direct rays of the sun and the forms and
reinforcement just prior to placing, shall be sprinkled with cold water. The Contractor
shall make every effort to minimize delays, which will result in excessive mixing of the
concrete after arrival on the job.

B. During periods of excessively hot weather (90oF or above), ingredients in the concrete
shall be cooled insofar as possible and cold mixing water shall be used to maintain the
temperature of the concrete at permissible levels all in accordance with the provisions
of ACI 305. Any concrete with a temperature above 90oF, when ready for placement,
will not be acceptable, and will be rejected.

3.06 FIELD QUALITY CONTROL:

A. Concrete inspection and testing shall be performed by the Engineer or by an inspection
laboratory, designated by the Engineer, engaged and paid for by the Owner. Testing
equipment shall be supplied by the laboratory, and the preparation of samples and all
testing shall be performed by the laboratory personnel. Full assistance and cooperation,
concrete for samples, and such auxiliary personnel and equipment as needed shall be
provided by the Contractor.

B. At least 4 standard compression test cylinders shall be made and tested and 1 slump test
from each day's placement of concrete. A minimum of four compression test cylinders
shall be made and tested for each 100 cubic yards of each type and design strength of
concrete placed. One cylinder shall be tested at 7 days, and two at 28 days. The fourth
cylinder from each set shall be kept until the 28 day test report on the second and third
cylinders in the same set has been received. If the average compressive strength of the
two 28 day cylinders do not achieve the required level, the Engineer may elect to test
the fourth cylinder immediately or test it after 56 days. If job experience indicates
additional cylinder tests or other tests are required for proper control or determination of
concrete quality, such tests shall be made.

C. The Engineer shall have the right to reject concrete represented by low strength tests.
Rejected concrete shall be promptly removed and replaced with concrete conforming to
the specification. The decision of the Engineer as to whether substandard concrete is to
be accepted or rejected shall be final.

END OF SECTION
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SECTION 03361

GUNITE FOR SWIMMING POOLS
PART 1 - GENERAL

1.01 WORK INCLUDED:

A. The work of this Section consists of all reinforced Gunite work as shown on
the drawings and as specified herein, and includes, but is not limited to the
following:

1. Furnishing, placing, curing and finishing of all reinforced Gunite work for
the walls of the main swimming pool and wading pool. Contractor does
has the option of installing the walls for the above mentioned pools using
two different methods: cast in place concrete for the floors and Gunite for
the walls, or a complete Gunite shell.

2. Shotcrete is an acceptable alternate to Gunite placement. If shotcrete is the
intended method of construction, use specification Section 03307.

3. Furnishing, erection and removal of formwork and shoring.

4. Furnishing and placing of reinforcing steel and related accessories.

5. Furnishing and installation of weirs, piping, connection bars and fasteners.

6. Furnishing and installation of railing anchor sockets and Gunite stairs.

7. Furnishing and installation of joint fillers.

8. Coordination with all other trades for locating of all pipe sleeves, duct
openings, keys, chases, electrical boxes and conduits, anchors, inserts,
fastenings and other devices required by other trades.

9. Wet cure of exposed Gunite for ten days.

10. Gunite fill for stair treads and landings.

11. Finish of Gunite surfaces acceptable for appropriate finish coat and
waterproofing applications.

12. Dewatering of site during Gunite operation.
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1.02 RELATED WORK:

A. The following sections contain work that relates to this section:

1. Section 03301, CAST-IN-PLACE CONCRETE

2. Section 03307, SHOTCRETE

3. Section 07900, WATERSTOP & SEALANTS FOR SWIMMING POOLS

4. Section 09220, SWIMMING POOL PLASTER

5. Section 09311, SWIMMING POOL TILE

6. Section 13000, SUMMARY OF WORK

7. Section 15493, PERIMETER OVERFLOW RECIRCULATION
SYSTEM

1.03 QUALITY ASSURANCE:

A. All materials, measuring, mixing, transportation, placing and curing shall be
subject to inspection by the Engineer or by the testing agency. However, such
inspection, wherever conducted, shall not relieve the Contractor of his
responsibility to furnish materials and workmanship in accordance with
Contract requirements, nor shall inspector’s acceptance of material or
workmanship prevent later rejection of same by the Owner or Engineer if
defects are later discovered.

B. Testing Service: Engage a testing laboratory acceptable to Engineer to perform
material evaluation tests.

1. Materials and installed work may require testing and re-testing at any time
during progress of work. Testing and re-testing of rejected materials shall
be done at Contractor’s expense.

C. Testing During Construction: Test Gunite for compressive and flexural
strength by one or more of the following methods:

1. Test Panels: Gunned by Gunite nozzleman who will do production work.
Make one test panel with minimum dimensions of 30-inches by 30-inches
by 6-inches, gunned in same position as work represented, complying with
applicable provisions of ASTM C1140. Make test panel once each shift or
once for each 50 cu. yd. of Gunite placed through nozzle, whichever is
more frequent. Moist cure panels unless otherwise required by Engineer.
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Cut a minimum of three 3-inch nominal diameter cores or three 3-inch
cubes from each panel.

2. Samples from In-Place Gunite: Cut three 3-inch nominal diameter cores
from structure and test in accordance with ASTM C42. Do not cut into
steel reinforcement. Take a set of cores once each shift or once for each
50 cu. yd. of Gunite placed through nozzle, whichever is more frequent.

D. Strength Evaluation: Gunite will be considered acceptable as follows:

1. Mean compressive strength of any group of cores taken from structure or
test panel equals or exceeds specified compressive strength, with no
individual core less than 75 percent of specified compressive strength.

2. Mean compressive strength of any group of cores taken from structure of
test panel equals or exceeds 118 percent of specified compressive strength,
with no individual cube less than 106 percent of specified compressive
strength.

E. Installer’s Qualifications: Prior to commencement of work, demonstrate that
proposed Gunite personnel, materials, and equipment are capable of batching,
mixing, conveying, and uniformly applying Gunite in accordance with
specified requirements.

1. Use nozzlemen having current certification in accordance with guidelines
of ACI 506.3R for type of Gunite required.

F. Unless otherwise approved by the Engineer, compression tests shall consist of
four (4), 4-inch cylinders cores for each test panel made, cured and tested by
the laboratory during the progress of the job. At least one (1) test panel shall
be made for pours under 50 cubic yards, and at least one (1) test panel per for
each 50 cubic yard thereafter. Gunite for each set of test panel shall be from
one (1) sample representative of the entire batch. Panels shall be 30-in by 30-
in by 6-inches. Compression testing shall occur at (1) cylinder at seven days,
and (2) cylinders at twenty eight day cure periods, if need be (1) at 56 days.
Test results shall be sent to the Engineer / Owner for review.

G. When tests of control specimens fall below required strength, the Engineer
may require core specimens taken from Gunite in question and tested in
accordance with ASTM C 42. If these specimens do not meet strength
requirements, Engineer will have right to require additional curing, load tests,
strengthening or removal and replacement of those parts of structure which are
unacceptable, and in addition, removal of such sound portions of structure as
necessary to ensure safety, testing, load tests, strengthening or removal and
replacement of parts of structure shall be at the Contractor’s expense.
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H. Accept as final, results of tests made by the qualified professional testing
organization engaged by Contractor.

I. Testing required because of changes requested by the Contractor in materials,
sources of materials or mix portions, and extra testing of Gunite or materials
because of failure to meet the Specification requirements is to be paid by the
Contractor.

1.04 REFERENCES:

A. The following standards form a part of this specification and indicate the
minimum standards required:

AMERICAN CONCRETE INSTITUTE (ACI)

ACI 506 Recommended Practice for Shotcreting

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTMC 150 Portland Cement

1.05 SUBMITTALS:

A. Submit complete shop drawings and data for Engineer’s approval.

B. Provide submittals for fabricating and placing reinforcing steel. Show all
required information for cutting, bending and placing reinforcing bars and
show all accessories and support bars on placing drawings. Indicate suitable
marks for placing bars.

C. Provide submittals of forms for exposed Gunite showing layout of joint
patterns and exposed recesses at wall.

D. Provide Gunite Mix Data as specified in Paragraph 2.06.

E. Provide manufacturers’ data for other products.

F. Fabrication of any material or performing of any work prior to the final
approval of the submittals will be entirely at the risk of the Contractor.

G. The Contractor is responsible for furnishing and installing materials called for
in the Contract Documents, even though these materials may have been
omitted from approved submittals.
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1.06 GUARANTEES:

A. Provide standard written manufacturer’s guarantee in the Owner’s name for
materials furnished under this Section where such guarantees are offered in the
manufacturers’ published product data.

B. Furnish written warranty for materials and workmanship of systems installed
under this Section against defects in materials and workmanship for 1-1/2 years
from the date of Substantial Completion.

PART 2 – PRODUCTS

2.01 FORM MATERIALS:

A. Forms for exposed Finish Gunite: Plywood, metal or other acceptable panel-
type materials, to provide continuous, straight, smooth, exposed surfaces.
Furnish in largest practicable sizes to minimize number of joints.

B. Forms for Unexposed Finish Gunite: Plywood, lumber, metal or other
acceptable material. Provide lumber dressed on at least 2 edges and one side
for tight fit.

2.02 REINFORCING MATERIALS:

A. Reinforcing materials are specified in Section 03301, CAST-IN-PLACE
CONCRETE.

2.03 PRODUCTS:

A. Dry mixed gunite shall conform to ACI 506, except as modified by the
drawings or specifications. Gunite shall have a compressive strength of 4500
psi at 28 days.

2.04 GUNITE MATERIALS:

A. Portland Cement: ASTM C150, Type I.

B. Normal Weight Aggregates: ASTM C33 and as herein specified. Provide
aggregates from a single source for exposed concrete.

1. For exterior exposed surfaces, do not use fine or coarse aggregates
containing spalling-causing deleterious substances.

2. Local aggregates not complying with ASTM C33 but that have shown by
special test or actual service to produce Gunite of adequate strength and
durability may be used when acceptable to Engineer.
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C. Lightweight Aggregates: ASTM C330.

D. Water: Drinkable.

E. Admixtures, General: Provide admixtures for Gunite that contain not more than
0.1 percent chloride ions.

F. Air-Entraining Admixture: ASTM C260, certified by manufacturer to be
compatible with other required admixtures.

2.05 RELATED MATERIALS:

A. Liquid Membrane-Forming Curing Compound: Liquid membrane forming
curing compound complying with ASTM C309, Type I, Class A. Moisture loss
not more than 0.55 gr./sq. cm. When applied at 200 sq. ft./gal.

1. Products: Subject to compliance with requirements, provide one of the
following:

a. “A-H 3 Way Sealer”, Anti-Hydro Waterproofing Company.
b. “Spartan-Cote”, The Burke Company.
c. “Conspec #1”, Conspec Marketing & Manufacturing Company, Inc.
d. “Hardtop”, Cormix
e. “Day-Chem Cure & Seal”, Dayton Superior
f. “Eucocure”, Euclid Chemical Company.
g. “Horn Clear Seal”, A.C. Horn, Inc.
h. “L & M Cure”, L & M Construction Chemicals.
i. “Masterkure CR (Clear)”, Master Builders, Inc.
j. “CS-309”, W.R. Meadows, Inc.
k. “LR-151”, Prokrete Industries.
l. “Kure-N-Seal”, Sonneborn-Rexnord.
m. “Stantop CS0”, Stonhard, Inc.

B. Bonding Compound: Polyvinyl acetate or acrylic base.

1. Available Products: Subject to compliance with requirements, products
that may be incorporated in the work include, but are not limited to the
following:

a. Acrylic or Styrene Butadiene:

1. “Acrylic Bondcrete”, The Burke Company

2. “Acryl-Set”, Master Builders, Inc.
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3. “Sonocrete”, Sonneborn-Rexnord

2.06 PROPORTIONING AND DESIGN OF MIXES:

A. General: Prepare mix designs for each type and strength of Gunite by either
laboratory trial batch or field experience methods as specified in ACI 301. If
trial batch method is employed, use an independent testing facility acceptable
to Engineer for preparing and reporting proposed mix designs. The testing
facility shall not be the same as used for field quality control testing.

1. Submit written reports to Engineer of each proposed mix for each class of
Gunite at least 15 days prior to start of work. Do not begin Gunite
production until Engineer has reviewed proposed mix designs.

B. Design mix to provide normal-weight Gunite with the following properties, as
indicated on drawings and schedules: 4500-psi minimum 28-day compressive
strength, with an air content, when using the dry-mix process: 6-1/2 bags to 7
bag mix acceptable.

C. Adjustment to Gunite mixes: Contractor may request mix design adjustments
when characteristics of materials job conditions, weather, test results, or other
circumstances warrant, at no additional cost to Owner and, as accepted by
Engineer. Laboratory test data for revised mix design and strength results must
be submitted to and accepted by Engineer before using in work.

2.07 GUNITE EQUIPMENT:

A. Mixing Equipment: Capable of thoroughly mixing Gunite materials in
sufficient quantities to maintain continuous placement.

B. Air Supply: Provide uniform, steady supply of clean, dry air to maintain
constant nozzle velocity while operating blow pipe for cleaning away rebound.

C. Dry-Mix Delivery Equipment: Capable of discharging aggregate-cement
mixture into delivery hose under close control and maintaining continuous
stream of uniformly mixed material at required velocity to discharge nozzle.
Equip discharge nozzle with manually operated water-injection system for
directing even distribution of water to aggregate-cement mixture.

1. Provide water supply with uniform pressure at discharge nozzle
sufficiently greater than operating air pressure to ensure complete mixing
with aggregate-cement mix. Provide water pump to system if line water
pressure is inadequate.
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PART 3 – EXECUTION

3.01 BATCHING AND MIXING:

A. General: Control mix proportions by weight batching, or by volume batching
meeting requirements of ASTM C685. If permitted by Engineer, other
batching procedures may be used provided a minimum of one weight batching
check is made every 8 hours or for every 50 cu. yds. passing through nozzle to
ensure that specified mixture design is achieved.

1. Use batching and mixing equipment capable of proportioning and mixing
ingredients (except water in the case of dry-mix equipment) at a rate that
provides adequate production and with an accuracy that ensures
uniformity of batches.

2. Use weighing equipment capable of batching with accuracy specified in
ASTM C94.

3. Use Volumetric equipment capable of batching with accuracy specified in
ASTM C685. In volume batching, adjust fine aggregate volume for
bulking. Test fine aggregate moisture content at least once daily to
determine extent of bulking.

3.02 SURFACE PREPARATION:

A. Existing Concrete or Masonry: Remove unsound material before applying
Gunite. Chip or scarify areas to be repaired to the extent necessary to provide
sound substrate. Attach reinforcing as specified with epoxy grouted anchors.
Taper edges to leave no square shoulders at perimeter of cavity. Remove loose
material from areas receiving Gunite. Wet surface until damp but without
visible free water.

B. Earth: Compact and trim to line and grade before placing Gunite. Do not place
Gunite on frozen surfaces. Dampen surfaces just prior to Gunite placement.

C. Rock: Clean rock surfaces of loose material, mud and other foreign matter that
will prevent bond of Gunite.

D. Steel: Clean steel surfaces by abrasive blasting, SSPC SP 6, Commercial Blast
Cleaning.

3.03 INSTALLING FORMS:

A. General: Design, erect, support, brace and maintain forms to support loads that
might be applied until such loads can be supported by in-place Gunite.
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Construct forms so Gunite members and structures are secured to prevent
excessive vibration or deflection during Gunite placement.

1. Design forms to be readily removable without impact, shock, or damage to
Gunite surfaces and adjacent materials.

2. Construct forms to required sizes, shapes, lines, and dimensions using
ground wires and depth gauges to obtain accurate alignment, location, and
grades in finished structures. Construct forms to prevent mortar leakage
but permit the escape of air and rebound during guniting. Provide for
openings, offsets, blocking, screeds, anchorages and inserts, and other
features required in work.

3. Fabricate forms for easy removal without hammering or prying against
Gunite surfaces.

B. Ground Wires: Provide as required to establish indicated thickness planes of
Gunite. Install ground wires at corners and offsets not established by forms.

1. Pull ground wires taut, and position adjustment devices to permit
additional tightening.

C. Provisions for Other Trades: Provide openings in Gunite forms to
accommodate work of other trades. Determine size and location of openings,
recesses, and chases from trades providing such items. Accurately place and
securely support items built into forms.

3.04 PLACING REINFORCEMENT:

A. General: Comply with Concrete Reinforcing Steel Institute’s recommended
practice for “Placing Reinforcing Bars” for details and methods of reinforcing
placement and supports and as herein specified.

B. Clean reinforcements of loose rust and mill scale, earth, ice, and other
materials that reduce or destroy bond to Gunite.

C. Accurately position, support, and secure reinforcements against displacement
by formwork, construction, or Gunite placement operations. Locate and
support reinforcing by metal chairs, runners, bolsters, spacers, concrete blocks
and hangers as required.

D. Place reinforcement to obtain minimum coverages for Gunite protection.
Arrange, space and securely tie bars and bar supports to hold reinforcement in
position during Gunite placement operations. Set wire ties so ends are directed
into concrete, not toward exposed Gunite surfaces.
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E. Install welded wire fabric in as long lengths as practicable. Lap adjoining
pieces at least one full mesh and lace splices with wire. Offset end laps in
adjoining widths to prevent continuous laps in either direction.

3.05 JOINTS:

A. Construction Joints: Locate and install construction joints as indicated.

1. Place construction joints perpendicular to main reinforcement. Continue
reinforcement across construction joints where not otherwise shown.

2. Joint filler and sealant materials are specified in Division #7 Sections of
these specifications.

B. Control Joints: Construct control joints in slabs on ground to form panels of
patterns as shown. Use saw cuts 1/8-inch by ¼-inch depth or inserts ¼-inch
wide by ¼-inch of Gunite depth, where not otherwise indicated.

1. If joint pattern is not shown, provide joints not exceeding 15 feet in both
directions and located to conform to bay spacing wherever possible (at
column centerlines, half bays, third-bays).

3.06 INSTALLATION OF EMBEDDED ITEMS:

A. General: Set and build into work anchorage devices and other embedded items
required for other work that is attached to or supported by Gunite. Use setting
drawing diagrams, instructions and directions provided by suppliers of items to
be attached.

B. Edge Forms and Screed Strips for Slabs: Set edge forms or bulkheads and
intermediate screed strips for slabs to obtain required elevations and contours
in finished slab surface. Provide and secure units sufficiently strong to support
types of screed strips by use of strike-off templates or accepted compacting-
type screeds.

3.07 GUNITE PLACEMENT:

A. Pre-placement Inspection: Before placing concrete, inspect and complete
formwork installation, reinforcing steel, and items to be embedded. Notify
other crafts to permit installation of their work; cooperate with other trades in
setting such work. Moisten wood forms immediately before placing Gunite
where form coatings are not used.

1. Apply temporary protection covering to guard against spattering during
placement.
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B. General: Comply with ACI 304 “Recommended Practice for Measuring,
Mixing, Transporting and Place Concrete” and as herein specified.

C. Deposit Gunite continuously or in layers of such thickness that Gunite is not
placed on material that has hardened sufficiently to cause the formation of
seams or planes of weakness.

D. Placing Gunite Slabs: Deposit and consolidate Gunite slabs in a continuous
operation within limits of construction joints, until the placing of a panel or
section is completed.

1. Consolidate Gunite during placing operations so that Gunite is thoroughly
worked around reinforcement and other embedded items and into corners.

2. Bring slab surface to correct level with straightedge and strike off. Use
bull floats, Fresno’s wall cutters or darbies to smooth surface, free of
humps or hollows. Do not disturb slab surfaces prior to beginning
finishing operations.

3. Maintain reinforcing in proper position during Gunite placement
operations.

E. Cold-Weather Placing: Protect Gunite work from physical damage or reduced
strength by frost, freezing or low temperatures in compliance with ACI 306
and as specified.

1. When air temperature has fallen to or is expected to fall below 40° F (4°
C), uniformly heat water and aggregates before mixing to obtain a Gunite
mixture temperature of not less then 50° F (10° C) and not more than 80°
F (27° C) at point of placement.

2. Do not use frozen materials or materials containing ice or snow. Do not
place Gunite on frozen subgrade or on subgrade containing frozen
materials.

3. Do not use calcium chloride, salt and other materials containing antifreeze
agents or chemical accelerators unless accepted in mix designs.

4. Contractor shall submit a cold weather placement procedure a minimum of
21 days prior to pour.

5. Contractor shall submit a cold weather curing and protection procedure a
minimum of 21 days prior to pouring.
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F. Hot-Weather Placing: When hot-weather conditions exist that would seriously
impair quality and strength of concrete, place Gunite in compliance with ACI
305 and as specified.

1. Cool ingredients before mixing to maintain Gunite temperature at time of
placement below 90° F (32° C). Mixing water may be chilled or chopped
ice may be used to control temperature provided water equivalent of ice is
calculated to total amount of mixing water. Use of liquid nitrogen to cool
Gunite is Contractor’s option.

2. Cover reinforcing steel with water-soaked burlap if it becomes too hot, so
that steel temperature does not exceed the ambient air temperature
immediately before embedment.

3. Fog spray forms, reinforcing steel, and subgrade just before Gunite is
placed.

4. Use water-reducing retarding admixture (Type D) when required by high
temperatures, low humidity, or other adverse placing conditions.

5. Wet cure concrete after finishing is complete. Continue wet cure for
seven (7) days after installation.

6. Contractor shall submit a hot weather placement procedure a minimum of
21 days prior to pouring.

7. Contractor shall submit a hot weather curing and protection procedure a
minimum of 21 days prior to pouring.

3.08 SURFACE FINISHES:

A. General: Provide natural gun finish to unexposed surfaces unless otherwise
indicated.

1. Screed smooth areas on exposed face of structures to original plane, then
lightly float and trowel for continuous, smooth finish. Remove ground
wires or other alignment control devices.

2. Flash Coat: After screeding, apply a 1/8-inch to ¼-inch coat of Gunite
using fine-screened sand. Keep application nozzle at a greater distance
than required for normal guniting.

a. Provide wood float finish after application of flash coat.
b. Provide rubber float finish after application of flash coat.
c. Provide steel trowel finish after application of flash coat (required for

painted areas).
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3.09 CURING AND PROTECTION:

A. General: Protect freshly placed Gunite from premature drying and excessive
cold or hot temperatures.

B. Start initial curing as soon as free water has disappeared from Gunite surface
after placing and finishing. Weather permitting, keep continuously moist for
not less than 7 days.

C. Continue curing for at least 7 days in accordance with ACI 301 procedures.

D. Curing Methods: Perform curing of Gunite by curing and sealing compound,
by moist curing, by moisture retaining cover curing and by combination
thereof.

E. Curing Formed Surfaces: Cure formed Gunite surfaces by moist curing with
forms in place for full curing period or until forms are removed. If forms are
removed, continue curing by methods specified above, as applicable.

F. If temperatures of the freshly installed Gunite shell are going to be less than 40
degrees Fahrenheit during the curing period, the contractor shall furnish and
install protection and a proper curing environment in accordance with ACI
310. Contractor shall submit on a cold weather curing procedure in accordance
with ACI 310 a minimum of 15 days prior to the installation of the Gunite
shell.

3.10 REMOVAL OF FORMS:

A. General: Forms not supporting weight of concrete may be removed after curing
at not less than 50° F (10° C) for 24 consecutive hours after gunning, provided
Gunite is sufficiently hard to not be damaged by form removal operations and
provided curing and protection operations are maintained.

1. Forms supporting weight of concrete may not be removed in less than 14
days and until Gunite has attained design minimum compressive strength
in 28 days. Determine potential compressive strength of in-place Gunite
by testing field-cured specimens representative of Gunite location or
members.

2. Form-facing material may be removed 4 days after placement only if
shores and other vertical supports have been arranged to permit removal
without loosening or disturbing shores and supports.

3. Removal of forms shall not occur until concrete has reached 90% strength.
Strength shall be tested through compression test, from cylinders/samples
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retrieved during the pour. Testing shall be provided by a third party testing
agency.

3.11 REUSE OF FORMS:

A. General: Clean and repair surfaces of forms to be reused in work. Split, frayed,
delaminated, or otherwise damaged form-facing material is not acceptable for
exposed surfaces. Apply new form coating compound as specified for new
formwork.

3.12 REPAIR OF DEFECTS:

A. General: Remove and replace Gunite that lacks uniformity, that exhibits
segregation, honeycomb overspray, rebound, or delamination or that contains
dry patches single voids in excess of ½-inch in any direction, or sand pockets.

END OF SECTION
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SECTION 03370

SHOTCRETE

PART 1 - GENERAL

1.01 WORK INCLUDED:

A. This section of the specification covers pneumatically applied mortar, which shall

be referred to as shotcrete. The Contractor shall furnish all materials, labor, tools

and equipment necessary to complete all shotcreting as specified and as shown on

the drawings.

1.02 RELATED WORK:

A. The following sections contain work that relates to this section:

1. Section 03301, CAST-IN-PLACE CONCRETE

2. Section 03361, GUNITE

3. Section 07900, WATERSTOP & SEALANTS FOR SWIMMING POOLS

4. Section 09220, SWIMMING POOL PLASTER

5. Section 09311, SWIMMING POOL TILE

6. Section 13000, SUMMARY OF WORK

7. Section 15493, PERIMETER OVERFLOW RECIRCULATION
SYSTEM

1.03 STANDARDS:

A. The following standards form a part of this specification and indicate the

minimum standards required:

AMERICAN CONCRETE INSTITUTE (ACI)

ACI 506 Recommended Practice for Shotcreting

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C150 Portland Cement

1.04 SUBMITTALS:

A. Submit proposed mix characteristics including:
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1. Proportions by weights or volumes

2. Strength

3. Water-cementitious materials ratio

4. Aggregate source and grading

5. Cement type and brand

6. Proportions

7. Admixture data sheets

8. Test results

9. Preconstruction panel test results

10. Nozzlemen’s ACI certifications

1.05 QUALITY ASSURANCE AND QUALITY CONTROL:

A. Unless otherwise approved by the Engineer, compression tests shall consist of

four (4), 3-inch cylinders cores for each test panel made, cured and tested by the

laboratory during the progress of the job. At least one (1) test panel shall be made

for pours under 50 cubic yards, and at least one (1) test panel per for each 50

cubic yard thereafter. Shotcrete for each set of test panel shall be from one (1)

sample representative of the entire batch. Panels shall be 30-in by 30-in by 6-

inches. Compression testing shall occur at seven and twenty eight day cure

periods, and if need be 56 days. Test results shall be sent to the Engineer / Owner

for review.

B. All nozzlemen shall be experienced and certified by ACI to perform the proposed

work.

C. Engineer reserves the right to reject any ready mix concrete to the site that

exceeds the 90 minute batch time, and does not meet the qualification and

standards set forth in this specification section or specification section 03301 –

Cast in Place Concrete.

PART 2 - PRODUCTS

2.01 PRODUCTS:

A. Shotcrete shall conform to ACI 506, except as modified by the drawings or

specifications. Shotcrete shall have a compressive strength of 4500 psi at 28

days.

2.02 SURFACE PREPARATION :

A. Surfaces to be shotcreted shall be thoroughly cleaned prior to application.
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B. Cleaning shall be accomplished by means of waterblasting, or if found necessary

by means of sandblasting. Experienced workmen using approved equipment shall

perform sandblasting. The sand used shall be composed of sharp, coarse silica

grains, and shall contain no particles that will pass a 50-mesh sieve.

C. Concrete and masonry shall be thoroughly wetted before application of shotcrete,

but shall not be so wet as to overcome suction. Free water shall not remain on the

surface to be shotcreted, nor shall surfaces be so dry that there is excessive

absorption of moisture from shotcrete.

2.03 PROTECTION OF SURFACES:

A. Surfaces, which do not receive shotcrete, hatches, piping, etc., shall be protected

with waterproof paper or other adequate means.

2.04 SHOTCRETE:

A. Cement: Only Portland cement of American manufacture complying with ASTM

C150 shall be used. Type I or II Portland cement shall be used.

B. Sand: Fine aggregate shall consist of washed sand and shall be hard, dense,

durable, clean, sharp and graded evenly from fine to coarse in accordance with

ASTM C33. It shall be free from organic matter and shall not contain more than

5 percent by weight of deleterious substances.

LIMITS OF GRADING OF FINE AGGREGATES

Sieve Size Percent by Weight

Passing a 3/8-inch 100

Passing a No. 4 95-100

Passing a No. 8 65-90

Passing a No. 16 45-75

Passing a No. 30 30-50

Passing a No. 50 10-22

Passing a No. 100 2-8

1. For proper placement of shotcrete, sand shall contain between 3 percent

and 6 percent moisture by weight.

2. Fine Aggregate shall be stored at the site of the work in such a manner to

prevent the inclusion of foreign materials.
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3. Lightweight aggregates and refactory aggregates may be used in

accordance with recommendations of the manufacturer.

C. Water: Water used for hydration at the nozzle shall be fit for drinking and shall

be maintained at a uniform pressure which shall be at least 15 pounds per square

inch above air pressure at the nozzle.

D. Admixtures:

1. Concrete shall be air entrained for severe exposure in accordance with ACI

318 requirements. Air entrainment admixture shall conform to ASTM C

1141.

2. Other admixtures may be submitted for approval in the mix. Additional

products shall conform to ASTM requirements set forth in ACI 306.2-95

section 2.5.

E. Reinforcement:

1. All existing reinforcement shall be clean and free from loose mill scale,

loose rust, oil or other coatings interfering. Reinforcing shall conform to

General Notes on the structural Drawings or Section 03200, as applicable.

PART 3 - EXECUTION

3.01 EQUIPMENT AND PERSONNEL:

A. The equipment and number of workmen employed on the work will be adequate

to provide for steady and continuous application of material and to complete the

work as expeditiously as practicable.

B. Only experienced superintendents; nozzlemen, gunmen, and finishers shall be

allowed to be employed on this project. Experience shall consist of a minimum of

three (3) consecutive years of structural shotcrete construction. Written evidence

of such experience shall be furnished upon request.

C. Revolving feed wheel type equipment shall be used in placing shotcrete to ensure

continuity of operation. Before placing shotcrete and after a halt in the operation

of more than 30 minutes all equipment shall be thoroughly cleaned to assure

proper operation and to prevent contamination of the material to be placed.

D. For lengths of hose up to 100 feet, pneumatic pressure at the gun shall be not less

than 45 psi. When lengths of hose exceed 100 feet, pressure shall be increased not

less than 5 psi for each additional 50 feet of hose added. Steady and uniform

pressure shall be maintained. The gun shall be equipped with an air pressure
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gauge, which shall be maintained in a good working condition, to verify the use of

proper pressures.

E. Water pressure at the nozzle shall be maintained at a value demonstrated by test to

produce shotcrete of the required quality.

3.02 SHOTCRETE APPLICATION:

A. Placement of shotcrete shall be started at the bottom and shall proceed upward.

The nozzle shall be held at right angles to the work at all times, at a distance of

approximately 4 feet from the surface, except when enclosing reinforcing bars.

When enclosing reinforcing bars the nozzle shall be held at a distance of

approximately 2 feet. The face of the bar shall be clean during embedding from

the impact of the shotcrete. Each bar shall be shot so as to direct the material

behind it; it shall be shot head on. A nozzleman's helper equipped with an air

blow out jet shall precede the nozzleman and blow out all rebound, sand, etc.

which may remain on the surface.

B. Shotcrete shall emerge from the nozzle in a steady, uninterrupted flow. When the

flow becomes intermittent for any case the nozzle shall be diverted from the work

until the stream again becomes constant. Hydration shall be thorough and

uniform without the use of excess water. Operations shall be suspended when

wind causes spray from the nozzle and prevents control of consistency.

C. Shotcrete shall be applied in not more than two applications, each of which shall

be not less than one inch. Reinforcement shall be cleaned of any previously

deposited material that might prevent proper bond. Sufficient time shall be

allowed between layers for the material to set. Before set has taken place and

before placing succeeding layers, all loose rebound and laitance shall be removed

from the surface, by brooming, and waterblasting. Laitance that has set shall be

removed by sandblasting. Surfaces shall be kept wet at all times. Rebound

pockets, sags, or other defects shall be carefully cut out and replaced.

D. Construction joints shall be carefully sloped to a thin edge, broomed and wetted

before resuming placement.

E. Shooting screeds shall be employed throughout the shotcrete application to

establish the thickness and planes of the shotcrete work. Screeds shall be placed

so that they are tight and true to line and in such a manner that they may be easily

tightened.

F. Shotcrete shall be applied to the thickness necessary to restore the concrete walls

to its original dimensions.
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3.03 PROPORTIONING AND MIXING:

A. The dry ingredients shall be thoroughly mixed in an approved type of mechanical

mixer. Materials shall be mixed in small quantities, the amount of mixture

prepared at one time being only that required for immediate use. Mixed materials

that stand for longer than thirty minutes shall be wasted. Mixed materials shall be

protected from the rays of the sun by suitable approved means. Fine aggregate

shall be maintained at the previously specified moisture content and shall be

protected from the sun to prevent drying.

B. Mixers and measurers shall be cleaned as often as is necessary to prevent the

accumulation of caked material on the blades or sides of the mixer, or in the

corners of the measurer. Contamination with foreign materials, which might

affect the setting time of the shotcrete, shall be strictly avoided. The terms mixers

and measurers shall include measuring box, mixing board, hopper, conveyor, and

gun.

3.04 COOLING:

A. Surfaces to be shotcreted shall have a temperature of not less than 35o F, nor more

than 80o F. If necessary to comply with the above temperature requirements, the

surfaces shall be cooled, prior to the shotcrete application, by means of fine water

spray. The cooling shall be continued, as required, to maintain the lowered

temperature throughout the setting and hardening time of the shotcrete.

B. Surface temperatures of the shotcrete shall be maintained at not less than 35o F

nor more than 100o F from the time of initial placement until completion of the

curing period. Temperatures of the shotcrete shall be maintained below 100o F by

cooling the surface against which the shotcrete is shot in the manner specified

above, and by cooling the exposed shotcrete surfaces. Cooling of exposed

surfaces of newly placed shotcrete shall be by means of gentle water spray, which

can be readily moved about as required to insure prompt application and full

coverage of all shotcrete surfaces with flowing water. Spraying shall be started as

soon as the shotcrete surface, each application, is hard enough to stand the impact

or wash. Ordinarily, spraying should be started two to four hours after the

shotcrete has been applied.

IT IS EXTREMELY IMPORTANT THAT THE SURFACE

TEMPERATURES OF THE SHOTCRETE SHALL NOT BE GREATER

THAN 100 DEGREES FAHRENHEIT DURING THE FIRST THIRTY SIX

(36) HOURS AFTER PLACING.
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C. The use of cooling water shall be continued until there is no danger of the

shotcrete temperature exceeding 100o F. When cooling is no longer required,

curing as specified shall continue for the balance of the curing period.

D. Adequate barriers shall be provided as required to protect the freshly shot

shotcrete from wash and impact, of water applied to other sections.

3.05 COLD WEATHER PROTECTION OF SHOTCRETE:

A. Dry mix shotcrete shall not be placed in freezing weather without provision for

protection of the mortar against freezing. The proposed method of protection

must be submitted to and approved by the Engineer before starting placement of

the mortar if freezing temperatures are anticipated. Subject to the approval of the

Engineer, placement can be started without protection when the temperature is

35ºF and rising and must be terminated when the temperature is 40ºF and falling.

The surface to which the mortar is applied must be free from frost.

3.06 TESTING:

A. Test panels shall be produced for each mixture, each nozzleman, and each

workday or for every 50 cubic yards of shotcrete placed, whichever produces the

most panels.

B. Test panels shall be 30-inches square with a depth of 3-6 inches and shot in a

vertical orientation. When sufficiently hardened, 4-3-inch diameter cores

specimens shall be taken from each test panel and tested for strength as follows:

(1) at 7 days, (2) at 28-days; the last may be elected by the Engineer to be broken

at 56-days.

C. Four (4), 8-inch x 4-inch standard cylinders shall be cast before pumping on each

day of work performed and left to cure on-site. Testing if required shall be as

required by the Engineer. One (1) cylinder shall be tested at 7-days and two (2)

cylinders at 28-days. The last cylinder shall be tested as elected by the Engineer.

D. Three (3) in-situ bond strength tests shall be performed for each day’s work in

random locations as required by the Engineer.

E. Bond strength testing shall be performed in accordance with ASTM C

1586/1583M

F. Strength test on cored specimens shall conform to ASTM 1604/C 1604M

G. All testing shall be paid for at the expense of the Contractor.
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3.07 CURING:

A. Shotcrete shall be cured by gentle, continuous water spray for a period for 36

hours. Curing shall begin in any section immediately after the cement has set.

B. Shotcrete surfaces shall not be covered in any way during the curing period, nor

shall elevated temperature methods, or chemical compounds be used.

3.08 FINISHING:

A. Shall be a finished rough surface in order to be a proper bond for plaster finish.

END OF SECTION
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SECTION 03480

PRECAST CONCRETE COLLECTOR TANKS

PART 1 - GENERAL

1.01 WORK INCLUDED:

This section of the specification covers the furnishing and installation of the holding
tank, including connections to the interior floor drain system.

1.02 RELATED WORK:

A. Section 02300, EARTHWORK

B. Section 07900, WATERSTOP & SEALANTS FOR SWIMMING POOLS

C. Section 13000, SUMMARY OF WORK FOR POOLS

D. Section 15495, SWIMMING POOL EQUIPMENT

1.03 QUALITY ASSURANCE:

A. The collector tank shall be tested with a static water test to ensure the tank does not
leak.

1.04 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

A. Six sets of shop drawings of the materials of this section shall be submitted to the
Engineer for review.

PART 2 - PRODUCTS

2.01 MATERIALS:

A. Activity Pool Collector Tank: The holding tank shall be sized in accordance with
contract plans, reinforced concrete tank, having a minimum capacity of 11,000 gallons.
Precast Concrete Collector tank shall have a H-20 minimum load rating.

B. Wading Pool Collector Tank: The holding tank shall be sized in accordance with
contract plans, reinforced concrete tank, having a minimum capacity of 500 gallons.
Precast Concrete Collector tank shall have a H-20 minimum load rating.

C. Spray Deck Collector Tank: The holding tank shall be sized in accordance with contract
plans, reinforced concrete tank, having a minimum capacity of 2,100 gallons. Precast
Concrete Collector tank shall have a H-20 minimum load rating.
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D. The tank shall be constructed of 5,000 psi concrete, shall have a minimum wall
thickness of 6-inches, and shall be coated with a bituminous coating on the exterior of
the structure.

E. The holding tank shall be constructed to meet or exceed a design loading class of
AASHTO HS20-44.

F. A riser section with a 3’-0” by 3’-0” stainless steel hatch shall be installed on top of
collector tanks as specified on the contract plans. Hatches shall extend from the top
slab of the holding tank to the finished grade, as indicated on the drawings. Riser
sections seams shall be water tight.

G. All tank segment seals shall be Butyl Rubber, designed for drinking water use. The
Butyl Rubber seal shall be able to withstand breakdown from Sodium Hypochlorite, or
Calcium Hypcholorite.

H. All penetrations shall be sealed with a Link Seal, or approved equal. All penetrations
shall have a mechanical seal.

I. Tank shall have rubber coated ladder rungs aligned over an access hatch extending to
the bottom of the tank.

J. All joints shall be sealed in accordance with caulking found in Specification Section
07900 – WATERSTOP AND SEALANTS FOR SWIMMING POOLS.

PART 3 - EXECUTION

3.01 INSTALLATION:

A. The Collector Tanks and appurtenances shall be installed in accordance with the
manufacturer's instructions, as detailed on the drawings, and in accordance with local
and state codes.

3.02 TESTING

A. The Collector Tank shall be water tested for a 24 hour period. The tank shall be filled
to the static water level proposed in the above mentioned pools. The tank shall stay at
the static water level for a minimum of 24 hours. If in this time the water in the tank
drops more than a ¼-inch, the tank shall be drained, repaired, and retested until the tank
complies with the above mentioned allowable loss.

END OF SECTION
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SECTION 04200 

MASONRY 

PART 1 -GENERAL 

1.01 WORK INCLUDED: 

A. This Section covers unit masonry complete, including but not limited to, concrete 

masonry units, membrane wall flashing, reinforcing, ties, and other accessories. 

B. Anchor bolts, loose lintels, metal frames, mechanical and electrical sleeves, 

access doors, louvers and similar items will be furnished under other sections for 

installation in the masonry work under this section of the specification. 

1.02 RELATED WORK: 

A. Section 03301, CAST-IN-PLACE CONCRETE 

B. Section 05500, MISCELLANEOUS METALS 

C. Section 06100, ROUGH CARPENTRY 

D. Section 07920, JOINT PROTECTION 

E. Section 08110, HOLLOW METAL DOORS AND FRAMES 

F. Section 09901, PAINTING 

G. Section 15408, PLUMBING 

H. Section 15700, HEATING, VENTILATION AND AIR CONDITIONING 

I. Division 16, ELECTRICAL 

1.03 REFERENCES: 

A. The following standards form a part of these specifications, as referenced: 

American Society for Testing and Materials (ASTM) 
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1. ASTM C90  Hollow Load-Bearing Concrete Masonry Units 

2. ASTM C126  Ceramic Glazed Structural Clay Facing Tile, Facing 

    Brick, and Solid Masonry Units 

3. ASTM C140  Sampling and Testing Concrete Masonry Units 

4. ASTM C144  Aggregate for Masonry Mortar 

5. ASTM C150  Portland Cement 

6. ASTM C207  Hydrated Lime for Masonry Purposes 

7. ASTM D226  Asphalt Saturated Roofing Felt for Use in   

    Constructing Built-up Roofs 

1.04 SUBMITTALS:  IN ACCORDANCE WITH REQUIREMENTS OF GENERAL 

 SPECIFICATIONS, SUBMIT THE FOLLOWING: 

A. Complete, dimensioned, checked shop drawings of the concrete masonry units, 

shall be submitted for review by the Engineer before any work is started.  

Drawings shall show layouts, details, method of anchoring and location of all 

special shapes. 

B. One full size sample of the concrete masonry units, and of each anchoring, tying 

and reinforcing device and samples showing the color range of CMU units be 

submitted to the Engineer before the material is delivered to the job. 

C. If requested by the Engineer, before delivery of any concrete masonry units, a 

manufacturer's certificate that the block complies with Section 04200 of the 

specification shall be submitted. 

1.05 DELIVERY AND STORAGE OF MATERIALS: 

A. Concrete masonry units shall be palletized for delivery.  Concrete masonry units 

shall be protected by means of polyethylene covers during storage. 

PART 2 - PRODUCTS: 

2.01 MATERIALS: 

A. Concrete masonry units shall be moisture-controlled units designated as Grade N, 

Type 1, (N-1) conforming to ASTM C90.  The minimum compressive strength of 

any individual Grade N-1 unit shall be 800 psi and for any three Grade N-1 units 

1,000 psi as tested on average gross area.  All special shapes shall be included. 

B. Wall anchors, ties, joint reinforcing and other bonding devices shall be hot-dip 

galvanized. 
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C. Bond ties shall be long enough to extend to within one-inch of concrete masonry 

unit faces. 

D. Horizontal masonry joint reinforcing for walls and partitions shall be 

"Dur-O-Wall," "Bet-R-Wall," "Trus-Mesh," or approved equal, galvanized 

ladder-type reinforcing.  Longitudinal wires shall be a minimum of number 9 

gage. 

E. Metal lath (to support concrete fill or mortar in cells of masonry units) shall be 

galvanized small diamond mesh lath weighing 3.4 pounds per square yard. 

F. Mortar for concrete masonry units, and precast concrete units shall consist of l 

part portland cement, l/2 part hydrated lime, and 4 parts sand and a waterproofing 

admixture, or a premixed blend meeting ASTM C270 Type "S" and approved by 

the Engineer.  Color to be approved by Engineer on approval of CMU samples. 

G. Grout shall consist of 1 part portland cement and 3 parts maximum of sand, 

conforming to ASTM C476, with a slump of 8- to11-inches. 

H. Portland cement shall be any American Brand conforming to ASTM Cl50, Type 

II. 

I. Sand shall conform to ASTM Cl44.  Sand shall be natural sand, washed and 

cleaned, free from organic or other deleterious matter.  When dry, l00 percent 

shall pass a No. 8 sieve, not more than 34 percent shall pass a No. 50 sieve, and 

not more than l0 percent shall pass a No. l00 sieve. 

J. Water shall be potable. 

K. Lime shall be an approved brand of Type A mason's hydrated lime conforming to 

the requirements of ASTM C207. 

L. Waterproofing admixture for mortar shall be equal to one of the following:  

Hydratite Plus, W.R. Grace Company; Medusa Waterproofing, Medusa Portland 

Cement Company; or Omicron Mortarproofing, Master Builders Company. 

M. Tar paper for bond breaker at construction joints and similar locations shall be l5 

pound impregnated felt conforming to ASTM D226. 

N. Reinforcing steel bars shall conform to ASTM A615, Grade 60. 

2.02 MASONRY WALL INSULATION: 

A. All exterior masonry walls shall be insulated with expanded polystyrene inserts or 

with granular vermiculite masonry insulation. 
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B. Inserts shall conform to Federal Specification HH-524B and shall have a 

maximum water vapor transmission rate of 1.4 perm-inch.  Inserts shall be 

installed according to the manufacturer's instructions at the Block Producer's Plant 

so that only block with inserts already installed are delivered to the job site.  

Block containing damaged or mutilated inserts shall not be accepted. 

C. The vermiculite insulation shall be treated for water repellency and shall conform 

to ASTM C516.  Loose fill insulation shall be placed in cells of masonry units at 

the completion of every third course.  Vermiculite insulation shall be equal to 

Zonolite Masonry Insulation by W.R. Grace & Co., or approved equal. 

D. Compressible insulation between masonry walls and roof deck as shown shall be 

a closed cellular polyvinyl chloride strip gasket 4-inches wide by a sufficient 

depth to completely seal the joint.  It shall be vinyl Type "U" 1000 series by 

Williams Products, Inc., Troy, MI, or approved equal. 

2.03 PRECAST CONCRETE: 

A. Precast concrete water table shall consist of 4,000 psi concrete as specified under 

Section 03301, CAST-IN-PLACE CONCRETE, using l/2-inch to No. 4 normal 

sized coarse aggregate. 

B. Precast concrete water table shall have a "light" sand-blasted finish.  Two cured 

samples, approximately l2-inches square, shall be submitted to the Engineer for 

review. 

C. Precast concrete shall be thoroughly bedded in mortar. 

D. The precast concrete manufacturer shall be a firm experienced in this type of 

work. 

2.04 MEMBRANE WALL FLASHING: 

A. Membrane wall flashing shall be composed of two layers of asphalt saturated 

woven cotton fabric between which is placed electro sheet copper, bonded to 

fabric with asphalt mastic, or an approved equal.  Fabric shall be coarsely woven 

cotton and shall weigh not less than 4 oz. per sq. yd. before saturation and 11 oz. 

after saturation.  Electro sheet copper shall consist of a full sheet of copper 

weighing 3 oz. per sq. ft.  When completely assembled the flashing shall be 

grooved by a series of parallel depressions. 

B. Mastic shall be heavy-bodied, reinforced, self-priming trowel coat dampproofing, 

as manufactured by the Minwax Company, Inc., the Flintkote Company, the A.C. 

Horn Division of the Dewey & Almy Company, or an approved equal. 
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2.05 AIR AND VAPOR BARRIER MEMBRANE: 

A. Provide and install on the exterior of the interior wall wythe, per manufacturers' 

instructions, a self-adhering composite membrane which forms a complete air and 

vapor barrier, with complete accessories. 

B. Membrane material shall be Perm-A-Barrier, as manufactured by WR Grace 

Chemical Company, or approved equal. 

2.06 HORIZONTAL JOINT REINFORCEMENT: 

A. Horizontal joint reinforcement shall be placed in joints of alternate courses in both 

solid and back-up walls and partitions 6-inches and more in thickness, and in 

every course of those less than 6-inches thick. 

B. The first 2 courses over door openings and similar openings shall have 

reinforcement extending beyond jambs a minimum of 24-inches.  Splices shall 

overlap at least 6-inches. 

2.07 FLASHING REQUIREMENTS: 

A. Any membrane required or as indicated on the Drawings shall be provided and 

installed under this section of the specification.  The Drawings and other relevant 

sections of the specification shall be consulted to ascertain the location and extent 

of flashing required. 

B. Surface to receive fabric flashing shall be smooth, hard and free of loose 

materials. 

C. On all horizontal masonry surfaces to be flashed, the flashing shall be laid in a 

fresh bed of mortar or trowel coat of asphalt mastic, while other surfaces 

receiving the flashing shall be thoroughly dry, free from loose materials, 

reasonably smooth and sufficiently spotted with asphalt mastic to hold it in place 

until the masonry is set.  Splices shall be accomplished in accordance with the 

manufacturer's instructions. 

D. Membrane flashing shall start 1/2-inch from the outside face of wall, go through 

the brick or brick and concrete block and turn up not less than 2-inches, into the 

block or into the reglet cast in the concrete as indicated on the Drawings. 

E. Where flashing is indicated on the Drawings, it shall be continuous. 

F. Flashing shall be compatible with air/vapor barrier membrane. 
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2.08 CONTROL JOINTS: 

A. Walls shall have control joints at intervals as indicated on the Drawings.  Control 

joint shall be a continuous vertical joint.  Joint shall be filled with a hard rubber 

control member plus backup leaving a clean, straight caulking recess on each face 

of wall.  Caulking recess shall be a minimum of 3/8-inch wide at 50ºF, but not 

more than 5/8-inch wide and ¼- to 3/8-inch deep.  Reinforcement shall not 

continue across control joints. 

PART 3 - EXECUTION 

3.01 SAMPLE WALL: 

A. Before masonry work has commenced, the Contractor shall build a sample wall 

for the approval of the Engineer.  The wall shall be 6 feet long, and 4 feet high, 

and shall be constructed of concrete masonry units, which are selected for the 

work.  The wall shall be constructed before masonry materials for the project are 

delivered to the job site. The panel shall be for the Engineer's approval of bond, 

spacing, color and jointing.  The Contractor shall make any changes requested 

until the panel is approved by the Engineer.  The panel shall remain until removal 

is ordered by the Engineer. 

3.02 MORTAR MIXING REQUIREMENTS: 

A. Mortar color for exposed masonry work will be selected by the Engineer from 

fully-cured mortar samples submitted for this purpose by the masonry 

subcontractor.  For other masonry work, only one brand and color of cement and 

one color of sand, all from the same source, shall be used on the work. 

B. For all exterior masonry, mortar waterproofing shall be added to the mortar in 

accordance with the manufacturer's directions. 

C. Plasticity of mortar shall be maintained by retempering as required up to 2-1/2 

hours after original mixing of mortar.  Mortar requiring retempering to maintain 

proper workability after this period shall be discarded. 

D. Mixers, mortar boxes, and all tools used with mortar shall be clean, and free from 

rust and any foreign material, particularly salt.  No salt shall be permitted on the 

work. 

E. Except as otherwise approved for small batches, all mortar shall be mixed in a 

mechanically operated batch mixer of the drum type in which the water can be 

accurately and uniformly controlled.  The mortar shall be thoroughly mixed for at 

least five minutes after all materials are in the mixer. 
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F. For exposed concrete masonry the cement used in the mortar shall show no signs 

of efflorescence when tested in accordance with provisions of ASTM C67. 

3.03 MASONRY CONSTRUCTION: 

A. Vertical joints in each course shall break halfway over the units of the course 

below.  All joints shall be 3/8-inch.  Load-bearing, and solid block and brick shall 

be laid with all contact surfaces fully embedded in mortar. 

B. Other block may be laid with face shell mortar bedding.  All vertical edges shall 

be fully butted and all joints filled.  Each course shall be bonded at corners and 

intersections. 

C. Masonry shall be laid to lines, with walls and partitions built plumb, true, and 

square.  Joints shall be of uniform thickness.  Units shall be laid with common 

running bond, except where otherwise noted with vertical joints accurately 

centered relative to units above and below.  Walls of one unit thickness shall be 

laid to obtain the smoothest surface that the variation in thickness or the units will 

permit; discrepancies shall be absorbed equally in both faces of wall where 

appearances of both sides of wall are of importance. 

D. Masonry shall be protected from entrance of water and from other damage during 

construction.  Any masonry built of cracked, pitted, chipped, stained, or otherwise 

injured or defaced units shall be taken down as far as the Engineer requires and be 

rebuilt.  Poorly tooled joints, and joints not uniform in color and texture, will be 

adequate grounds for rejection of the work.  All masonry shall be covered at night 

and during bad weather with non-staining waterproof coverings. 

E. Temporary bracing and shoring shall be introduced wherever necessary to support 

loads to which the masonry may be subjected.  The supports shall be left in place 

as long as required for safety. 

F. As work progresses, and before staging is raised or removed, all exposed masonry 

shall be pointed up, all holes and joints filled, loose mortar removed, and 

defective joints cut out and repointed if necessary.  Completed joints shall be neat, 

true, uniform, and free of voids, mortar crumbs, and other defects.  Only first 

class jointing will be acceptable on joints which will be exposed to view, in the 

completed work. 

G. All masonry walls shall start on concrete floors or walls and shall terminate 

against beam soffits or structural ceilings, except where otherwise noted on the 

drawings or specified herein.  No partitions shall terminate at the underside of 

dropped ceilings or acoustical tile construction, except where noted on the 

Drawings. 
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H. Masonry shall be laid in courses as indicated on the drawings with joints of 

uniform thickness.  All joints, both horizontal and vertical, shall be in proper 

alignment.  When mortar becomes "thumb-print" hard, exterior and interior joints 

shall be thoroughly tooled so as to be slightly concave, and to have a glassy-hard, 

polished surface, free from drying cracks. 

I. Masonry over lintels, metal frames, and other supporting members on which the 

masonry will produce a perceptible deflection shall be erected in a triangular 

pattern, starting at midspan and working simultaneously in each direction toward 

the jambs or other rigid supporting member. 

J. Masonry units shall be dry when laid.  Masonry saws shall be used for cutting and 

fitting masonry units, to produce straight, true edges and joints of the same width 

as the remainder of the work.  Power masonry saws shall be used to facilitate 

close tolerance work. 

K. All anchors, ties, frames, steel sections, and other material required to be 

embedded in masonry shall be accurately placed, plumbed, and braced as 

required. Masonry to which door bucks or frames are to be anchored shall not be 

permitted to distort their alignment. 

L. The completed masonry walls, etc., shall present a flush, uniform, and finished 

appearance, with no awkward gaps, openings, or recesses at locations where 

structural or mechanical items penetrate, intersect, or rest on masonry, except 

where such gaps, openings, or recesses are indicated on the Drawings. 

M. Wherever possible, all miscellaneous metal items shall be erected, plumbed, 

braced and built into the masonry; where this is not possible, suitable metal 

anchors shall be built into the masonry for attaching the miscellaneous metal item.  

Steel door and other frames shall be filled with mortar or grout. 

N. All reinforced hollow vertical cells shall be filled with grout (not mortar).  The 

grout shall be rodded and vibrated until well consolidated and all voids are filled. 

O. At wall and wall intersections, and similar locations, hollow blocks having flush, 

flat face visible on the face of the wall or partition and in reveal shall be used.  No 

cells shall be left visible in face of wall or partition, at reveals of openings, etc.  

Mortar or mortar and masonry fill shall be used between concrete masonry units 

and adjacent roof deck members, except where the Drawings indicate otherwise. 

P. Install vapor barrier membrane against the exterior surface of the CMU, taking 

particular care to seal all penetrations with a manufacturer approved sealant 

system.  Lap and seal membrane around windows, doors, openings, etc., and the 

roof construction. 
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Q. Masonry shall not be laid overhand.  Where necessary to avoid laying masonry 

overhand, staging shall be constructed on both sides of the wall. 

R. Masonry at intersections of walls or partitions shall be bonded with masonry or 

approved metal ties.  Ties shall be spaced at not more than 16-inches o.c. unless 

otherwise noted on the Drawings. 

S. No masonry work shall be done when the mean daily temperature is below 40 

degrees F., or is expected to fall below 40 degrees within 72 hours, except with 

the permission of, and in accordance with the requirements of subsection entitled 

Masonry Work at Temperatures below 40 degrees F.  No salt or other anti-freeze 

or accelerator ingredients shall be used in the mortar. 

T. All necessary channels, chases, holes, and openings shall be made, and all sleeves 

that may be required for piping or wiring installation shall be set.  Pipes, conduits, 

and outlet boxes shall be built-in as required, and all cutting and patching of the 

work of this section shall be done as required to accommodate the work of other 

trades.  Drawings covering the work of other trades shall be consulted as 

necessary to determine the extent of such work required. 

3.04 MASONRY WORK AT TEMPERATURES BELOW 40 DEGREES F.: 

A. All materials shall be covered to prevent wetting, and shall be stored off the 

ground.  At temperatures below 20 degrees F, all materials shall be stored in 

covered enclosures and kept at a temperature above 32 degrees F.  Mortar shall be 

between 70 degrees F. and 120 degrees F. when used. 

B. When temperature in the air is between 30 and 40 degrees F., either the water or 

the sand shall be heated to between 70 degrees F. and 160 degrees F.  (Heating the 

sand is preferable, as it makes the mortar more workable and maintains 

workability longer than heating the water).  When temperature of the air is 

between 10 degrees F. and 30 degrees F., both the sand and the water shall be 

heated to between 70 degrees F. and 160 degrees F.  When the temperature of the 

air is or is expected to fall below 10 degrees F. within 24 hours, no masonry shall 

be erected. 

C. Masonry work under construction shall be protected with canvas or other 

windbreak material.  All such material shall be flame-proofed.  Canvas shall 

completely enclose that portion of work requiring protection, but shall be held off 

to allow air circulation between canvas and masonry.  Canvas shall be securely 

held, and lapped at edges to prevent heat loss. 

D. Temperatures shall be recorded frequently, at least every hour, and artificial heat 

supplied as required to maintain 40 degrees F. under the canvas.  Points at which 
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temperature is measured shall be those designated by the Engineer.  Care shall be 

taken that one side of masonry is not heated more rapidly than the other side; air 

circulation shall be provided as required to maintain even temperatures. 

E. Covering shall be used on both completed and unfinished work.  The warmed 

enclosure shall be kept on masonry for 72 hours after laying.  Following the 72 

hour period, the masonry shall be brought gradually to ambient temperature but 

shall not be allowed to drop faster than one degree F. per hour.  The Contractor 

shall furnish and install maximum/minimum thermometers in an enclosure which 

contains a hasp and staple. 

F. The Engineer shall designate the number and location of the thermometers. 

CLEAN-UP: 

G. Mortar droppings on face of wall shall be allowed to set up and shall then be 

promptly removed with a trowel and by rubbing with a piece of block.  Droppings 

shall not be allowed to remain on the wall until completion of the masonry.  Walls 

shall be cleaned by brushing with a stiff brush.  No acid cleaners shall be used. 

H. Masonry surfaces to be left exposed, either painted or unpainted, shall be 

thoroughly cleaned.  Spattering and staining of floors, finished surfaces, pipe, 

equipment, etc., shall be avoided, and all finished surfaces shall be left in clean 

and perfect condition.  Suitable drop cloths or other adequate means of protection 

shall be provided as necessary. 

 

 

END OF SECTION 
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SECTION 04433 

ADHERED NATURAL STONE VENEER 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS: 

A.   Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY: 

A. Section Includes: 
 
1. Natural Stone Veneer adhered to CMU masonry backup walls. 

B. Related Requirements: 

 
1. Section 04200 Masonry. 

 
2. Section 07600 Sheet Metal Flashing and Trim for exposed sheet metal flashing. 

1.03 PREINSTALLATION MEETINGS: 

A. Preinstallation Conference: Conduct conference at Project site. 

1.04 ACTION SUBMITTALS: 

A. Product Data: For each variety of Natural Stone Veneer, stone accessory, and 
manufactured product: 

 1.  Preparation Instructions 

 2. Storage and Handling requirements 

 3. Installation Methods 

B. Samples for Initial Selection: For colored mortar and other items involving color 
selection. 

C. Samples for Verification: 
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1. For each stone type indicated. Include at least two Samples in each set and show 
the full range of color and other visual characteristics in completed Work. 

2. For each color of mortar required. Label Samples to indicate types and amounts of 
pigments used. 
 

1.05 INFORMATIONAL SUBMITTALS: 

A. Qualification Data: For Installer. 

B. Material Test Reports: 

1. Stone Test Reports: For stone variety proposed for use on Project, by a qualified 
testing agency, indicating compliance with required physical properties, other than 
abrasion resistance, according to referenced ASTM standards. Base reports on 
testing done within previous three years. 

2. Sealant Compatibility and Adhesion Test Report: From sealant manufacturer 
indicating that sealants will not stain or damage stone. Include interpretation of 
test results and recommendations for primers and substrate preparation needed for 
adhesion. 

1.06 QUALITY ASSURANCE: 

A. Installer Qualifications: A qualified installer who employs experienced masons and tile 
fitters. 

1.07 DELIVERY, STORAGE, AND HANDLING: 

A. Store natural stone veneer materials on elevated platforms, under cover, and in a dry 
location. Do not use cementitious materials that have become damp. 

B. Deliver pre-blended, dry mortar mix in moisture-resistant containers designed for use 
with dispensing silos. Store pre-blended, dry mortar mix in delivery containers on 
elevated platforms, under cover, in a dry location, or in covered weatherproof 
dispensing silos. 

1.08 FIELD CONDITIONS: 

A. Protection of Masonry: During construction, cover tops of walls, projections, and sills 
with waterproof sheeting at end of each day's work. Cover partially completed CMU 
masonry when construction is not in progress. 

1.      Extend cover a minimum of 24- inches down both sides and hold cover securely 
in place. 

B. Stain Prevention: Immediately remove mortar and soil to prevent them from staining 
stone masonry face. 
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1. Protect base of walls from rain-splashed mud and mortar splatter using coverings 
spread on the ground and over the wall surface. 

2. Protect sills, ledges, and projections from mortar droppings. 
3. Protect surfaces of window and door frames, as well as similar products with 

painted and integral finishes, from mortar droppings. 

C. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated 
with ice or frost. Do not build on frozen substrates. Remove and replace stone masonry 
damaged by frost or freezing conditions. Comply with cold-weather construction 
requirements contained in ACI 530.1/ASCE 6/TMS 602. 

1.      Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature 
is 40 deg F and above and will remain so until masonry has dried, but not less 
than seven days after completing cleaning. 

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

E. Mock-up:  Provide a mock-up for evaluation of stone, mortar color and workmanship 

 1.  Finish Area of building as designated by Engineer.  Provide Minimum 3’-4” tall x 
4’-0” wide section to include precut corners and perpendicular wall for 1’-0” width.   
Install with precast concrete water table.   

 2.  Do not proceed with  

1.09 COORDINATION: 

A. Advise installers of other work about specific requirements for placement of flashing 
and similar items to be built into stone masonry. 

PART 2 - PRODUCTS 

2.01 BASIS OF DESIGN MANUFACTURER:   
  
 Connecticut Stone 
 138 Woodmont Road 
 Milford, CT 06460 
 Phone:  203-882 1000 
 
 http://www.connecticutstone.com/ 

A. Source Limitations for Stone: Obtain stone, from single quarry, whether specified in this 
Section or in another Section of the Specifications, with resources to provide materials 
of consistent quality in appearance and physical properties. 

B. Source Limitations for Mortar Materials: Obtain mortar ingredients of uniform quality 
for each cementitious component from single manufacturer and each aggregate from 
single source or producer. 
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2.02 NATURAL STONE VENEER:  Basis of Design- Connecticut Stone, “Byram Black”, 
 Pattern- Square Cut Pattern. 
  

A. Match Engineer's samples for color, finish, and other stone characteristics relating to 
aesthetic effects. 

 
 

2.03 MORTAR MATERIALS: 
 

A. Mortar 
 1.  Cement: ASTM C 270 
 2. Lime: ASTM C207, Type S.  
 3. Color Pigments: ASTM C 979, mineral oxide 
 4. Water: Potable 
 5.  Prepackaged Latex-Portland Cement Mortar: ANSI A 118.4 
  

 
B. Bonding Agent: Acrylic additive. 
 
C. Sealer:  Clear Water-based silane or siloxane masonry sealer 

 
D. Mortar Mixes. 
 

1.Grouted Joints:  

a. Mix Mortar: ASTM C 270, Type S 

b. Add color pigments in accordance with pigment manufacturer’s 
instructions. 

2.04 MISCELLANEOUS MASONRY ACCESSORIES: 

A. Compressible Filler: Premolded filler strips complying with ASTM D 1056, Grade 2A1; 
compressible up to 35 percent; of width and thickness indicated; formulated from 
neoprene, 

B. Expanded Metal Lath: 3.4 lb/sq. yd. (1.8 kg/sq. m), self-furring, diamond-mesh lath 
complying with ASTM C 847. Fabricate from structural-quality, zinc-coated 
(galvanized) steel sheet complying with ASTM A 653/A 653M, G60 (Z180). 

2.05 MASONRY CLEANERS: 

A. Proprietary Acidic Cleaner: Manufacturer's standard-strength cleaner designed for 
removing mortar and grout stains, efflorescence, and other new construction stains from 
stone masonry surfaces without discoloring or damaging masonry surfaces; expressly 
approved for intended use by cleaner manufacturer and stone producer. 
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1. Manufacturers: Subject to compliance with requirements, [available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following]: 

a. Diedrich Technologies, Inc. 
b. Dominion Restoration Products. 
c. EaCo Chem, Inc. 
d. Hydrochemical Techniques, Inc. 
e. Prosoco, Inc. 
 

2.06 FABRICATION: 
 

A. General: Fabricate stone units in sizes and shapes required to comply with requirements 
indicated. 
 

B. Split stone to produce pieces of thickness, size, and shape indicated, including details on 
Drawings and pattern specified. 
 

C. Dress joints (bed and vertical) straight and at right angle to face unless otherwise 
indicated. Shape beds to fit supports. 
 

2.07 MORTAR MIXES: 
 

A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, 
retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless 
otherwise indicated. 

 
1. Do not use calcium chloride. 
2. Use mortar cement mortar unless otherwise indicated. 
3. Add cold-weather admixture (if used) at same rate for all mortar that will be 

exposed to view, regardless of weather conditions, to ensure that mortar color is 
consistent. 

4. Mixing Pointing Mortar: Thoroughly mix cementitious and aggregate materials 
together before adding water. Then mix again, adding only enough water to 
produce a damp, unworkable mix that will retain its form when pressed into a ball. 
Maintain mortar in this dampened condition for one to two hours. Add remaining 
water in small portions until mortar reaches required consistency. Use mortar 
within 30 minutes of final mixing; do not retemper or use partially hardened 
material. 

B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in the form of a preblended 
mix. Measure quantities by weight to ensure accurate proportions, and thoroughly blend 
ingredients before delivering to Project site. 
1. 

C. Latex-Modified Portland Cement Setting Mortar: Proportion and mix portland cement, 
aggregate, and latex additive to comply with latex-additive manufacturer's written 
instructions. 

D.     Cement-Paste Bond Coat: Mix either neat cement and water or cement, sand, and water 
to a consistency similar to that of thick cream. 
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1. For latex-modified, portland cement, setting-bed mortar, substitute latex 
admixture for part or all of water, according to latex-additive manufacturer's 
written instructions. 

E. Mortar for Scratch Coat over Unit Masonry: 1 part portland cement, 1 part lime, 7 parts 
loose damp sand, and enough water to produce a workable consistency. 

G. Pigmented Mortar: Use colored cement product[ or select and proportion pigments with 
other ingredients to produce color required. Do not add pigments to colored cement 
products]. 

 1. Pigments shall not exceed 10 percent of portland cement by weight. 
2. Pigments shall not exceed 5 percent of mortar cement by weight. 
3. Mix to match Engineer's sample. 

H. Colored-Aggregate Mortar: Produce required mortar color by using colored aggregates 
and natural color or white cement as necessary. 

1. Mix to match Engineer's sample. 

PART 3 - EXECUTION 

3.01 EXAMINATION: 

A. Examine surfaces indicated to receive stone masonry, with Installer present, for 
compliance with requirements for installation tolerances and other conditions affecting 
performance of stone masonry. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 PREPARATION: 

A. Clean dirty or stained stone surfaces by removing soil, stains, and foreign materials 
before setting. Clean stone by thoroughly scrubbing with fiber brushes and then 
drenching with clear water. Use only mild cleaning compounds that contain no caustic 
or harsh materials or abrasives. 

3.03 CONSTRUCTION TOLERANCES: 

A. Variation from Plumb: For vertical lines and surfaces, do not exceed ¼-inch in 10 feet, 
3/8-inch in 20 feet, or 1/2-inch in 40 feet or more. For external corners, expansion 
joints, control joints, and other conspicuous lines, do not exceed ¼-inch in 20 feet or ½-
inch in 40 feet or more. 

B. Variation from Level: For bed joints and lines of exposed lintels, sills, parapets, 
horizontal grooves, and other conspicuous lines, do not exceed ¼-inch in 20 feet or ½-
inch in 40 feet or more. 
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C. Variation of Linear Building Line: For position shown in plan, do not exceed ½-inch in 
20 feet or ¾-inch in 40 feet or more. 

D. Measure variation from level, plumb, and position shown in plan as a variation of the 
average plane of each stone face from level, plumb, or dimensioned plane. 

E. Variation in Mortar-Joint Thickness: Do not vary from joint size range indicated. 

F. Variation in Plane between Adjacent Stones: Do not exceed one-half of tolerance 
specified for thickness of stone. 

3.04 INSTALLATION OF ADHERED NATURAL STONE VENEER: 

A. Install flashing over sheathing and behind weather-resistant sheathing paper by 
fastening through sheathing into framing. 

B. Install lath over weather-resistant sheathing paper by fastening through sheathing into 
framing to comply with ASTM C 1063. 

C. Install lath over unit masonry and concrete to comply with ASTM C 1063. 

D. Install scratch coat over metal lath 3/8-inch thick to comply with ASTM C 926. 

E. Coat backs of natural stone venner and face of masonry backup with cement-paste bond 
coat, then butter both surfaces with setting mortar. Use sufficient setting mortar so a 
slight excess will be forced out the edges of stone units as they are set. Tap units into 
place, completely filling space between units and masonry backup. 

F. Rake out joints for pointing with mortar to depth of not less than ½-inch before setting 
mortar has hardened. Rake joints to uniform depths with square bottoms and clean 
sides. 

3.05 POINTING: 

A. Prepare natural stone veneer joint surfaces for pointing with mortar by removing dust 
and mortar particles. Where setting mortar was removed to depths greater than 
surrounding areas, apply pointing mortar in layers not more than 3/8-inch deep until a 
uniform depth is formed. 

B. Point stone joints by placing and compacting pointing mortar in layers of not more than 
3/8-inch deep. Compact each layer thoroughly and allow to it become thumbprint hard 
before applying next layer. 

C. Tool joints, when pointing mortar is thumbprint hard, with a smooth jointing tool to 
produce the following joint profile: 
1. Joint Profile: Concave face slightly below edges of stone. 
 
 

3.06   ADJUSTING AND CLEANING: 



04433-8 
 

 
A. Remove and replace stone masonry of the following description: 
 

1. Broken, chipped, stained, or otherwise damaged Stone. Stone veneer may be 
repaired if methods and results are approved by Engineer. 

2. Defective joints. 
3. CMU masonry not matching approved samples and mockups. 
4. CMU masonry not complying with other requirements indicated. 

 
B. Replace in a manner that result in stone masonry matching approved samples and 

mockups, complying with other requirements, and showing no evidence of 
replacement. 

 
C. In-Progress Cleaning: Clean Natural Stone Veneer as work progresses. Remove mortar 

fins and smears before tooling joints. 

D. Final Cleaning: After mortar is thoroughly set and cured, clean stone masonry as 
follows: 

1. Remove large mortar particles by hand with wooden paddles and nonmetallic 
scrape hoes or chisels. 

2. Test cleaning methods on mockup; leave one-half of panel uncleaned for 
comparison purposes. Obtain Engineer’s approval of sample cleaning before 
cleaning stone masonry. 

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by 
covering them with liquid strippable masking agent, polyethylene film, or 
waterproof masking tape. 

4. Wet wall surfaces with water before applying cleaner; remove cleaner promptly 
by rinsing thoroughly with clear water. 

5. Clean CMU masonry by bucket and brush hand-cleaning method described in 
BIA Technical Note No. 20, Revised II, using job-mixed detergent solution. 

6. Clean stone masonry with proprietary acidic cleaner applied according to 
manufacturer's written instructions. 

3.07 EXCESS MATERIALS AND WASTE: 

A. Disposal as Fill Material: Dispose of clean masonry waste; including mortar and excess or 
soil-contaminated sand, by crushing and mixing with fill material as fill is placed. 

1. Crush masonry waste to less than 4-inches (100 mm) in greatest dimension. 
2. Mix masonry waste with at least 2 parts of specified fill material for each part of 

masonry waste. 
3. Do not dispose of masonry waste as fill within 18-inches (450 mm) of finished 

grade. 
 

B.      Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as 
fill, as described above, and other waste, and legally dispose of off Owner's property. 
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END OF SECTION 
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SECTION 05120 

STRUCTURAL STEEL 

PART 1 - GENERAL 

1.01 WORK INCLUDED: 

A. The work of this Section consists of providing all labor, materials, and equipment 

required to furnish, fabricate, and erect the work of this Section including but not 

limited to: 

1. Providing leveling plates, bearing plates, anchor bolts, beams, baseplates, 

bracing and connections, angles, channels, stiffeners, separator plates, clips, 

openings, connections, welding filler material and electrodes, connection 

bolts, erection bolts, and any other structural steel called for on the 

Drawings. 

2. Items of structural steel required to be built into concrete or masonry, as 

indicated or specified, shall be furnished to the respective trades at the 

proper time with complete instructions and template to facilitate inspection. 

3. Design of bolted/welded connections. 

4. Furnishing and installation of non-shrink grout under leveling and base 

plates. 

5. Unless specifically excluded, providing all other items for structural steel 

work indicated on the Drawings, specified, or obviously needed to make the 

work of this Section complete. 

6. All steel items shown or indicated on the Structural Drawings. 

7. Furnishing any temporary bracing necessary for support and alignment of 

the work, and shop painting as herein specified. 

8. Structural steel shall consist of all material as defined in Section 2, 

"Definition of Structural Steel," of the AISC Code, and accessory material 

called for, or reasonably implied by the drawings. 

1.02 RELATED WORK: 

A. Section 01450, STRUCTURAL TESTS AND INSPECTIONS 

B. Section 03301, CAST-IN-PLACE CONCRETE 

C. Section 04200, MASONRY 

D. Section 05500, MISCELLANEOUS METALS 
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E. Section 06100, ROUGH CARPENTRY 

F. Section 06112, PREFAB WOOD TRUSSES 

G. Section 09910, PAINTING 

1.03 REFERENCES: 

A. The following standards from a part of these specifications as referenced: 

1. American Institute of Steel Construction (AISC) 

a. Code of Standard Practice for Steel Buildings and Bridges 

b. Specification for Structural Steel for Buildings 

c. Manual of Steel Construction 

d. Specification for Structural Joints Using ASTM A325 or A490 Bolts 

2. American Society for Testing and Materials (ASTM) 

a. ASTM A36 Structural Steel 

b. ASTM A307 Carbon Steel Externally and Internally Threaded  

  Standard Fasteners 

c. ASTM A325 High Strength Bolts for Structural Steel Joints  

d. ASTM A490 Heat-treated Steel Structural Bolts, 150 ksi Min.  

  Tensile Strength  

e. ASTM A500 Standard Specification for Cold-Formed Welded  

  and Seamless Carbon Steel Structural Tubing 

f. ASTM A563 Carbon and Alloy Steel Nuts 

g. ASTM F436 Hardened Steel Washers 

h. ASTM A992 Standard Specifications for Structural Steel Shapes 

3. American Welding Society (AWS) 

a. AWS D1.1 Structural Welding Code Steel 

4. Steel Structures Painting Council (SSPC) 

a. SSPC-SP 6 Commercial Blast Cleaning 

b. SSPC-PA 2, Shop, Field and Maintenance Painting 

5. Connecticut State Building Code, Latest Edition. 

1.04 SUBMITTALS:  IN ACCORDANCE WITH REQUIREMENTS OF GENERAL 

SPECIFICATIONS, SUBMIT THE FOLLOWING: 

A. Product Data: Provide manufacturer’s specifications and installation instructions 

for the following products.  Include laboratory test reports and other data to show 

compliance with specifications (including specified standards). 
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1. Structural steel (each type), including certified copies of mill reports 

covering chemical and physical properties. 

2. High-strength bolts (each type), including certified copies of mill reports for 

nuts and washers; include direct tension indicators if used. 

3. Structural steel primer paint. 

4. Touch-up paint for galvanized steel. 

5. Grout. 

6. Headed Stud Anchors. 

7. Adhesive/Expansion Anchors 

B. As-built Survey: Submit to the Engineer an as-built survey showing the locations 

of the anchor bolts prior to installation of leveling and bearing plates.  This 

submittal is for information and file record. 

C. Standard Shop Details and Connection Design Calculations: Submit to the 

Engineer prior to submitting detailed shop drawings, design calculations and 

details for connections not shown on the Drawings.  Calculations shall be 

prepared, signed, and sealed by a registered professional engineer.  Calculations 

and drawings are subject to review by the Engineer.  The Engineer reserves the 

right to require revisions to this work at no additional cost to the Owner. 

D. Checked shop drawings shall be submitted to the Engineer for review and 

approval.  Fabrication shall not begin until the Engineer has approved the shop 

drawings. 

E. Shop drawings shall include detail drawings, erection drawings, certifications, 

schedules, and all other information necessary for the fabrication and erection of 

component parts of the structure.  The shop drawings shall be checked and 

properly coordinated with other parts of the construction.  The following shall be 

included in the shop drawings: 

1. Type of steel for each member, location and identification mark of each 

member, dimensions, size and weight of members, location and size of cuts, 

copes, slots, holes and openings required by other trades, type and location 

of shop and field connections, type, size, and extent of all welds, joint 

welding procedures, welding sequence, and painting requirements. 

2. All requirements such as temporary members required for erection, 

including connections. 

3. Use standard welding symbols of the American Welding Society. 

F. Except as otherwise noted, the approval of shop drawings will be for size and 

arrangement of primary and secondary components and strength of connections.  
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Any error in dimensions shown on the shop drawings shall be the responsibility of 

the Contractor. 

G. Submit manufacturer’s certification of bolts, nuts, and filler metal for welding. 

1.05 QUALITY ASSURANCE: 

A. Testing and Inspection 

1. Refer to Section 01450 for Structural Testing and Inspections.  Comply with 

the additional requirements specified in Section 01450, Structural Tests and 

Inspections. 

2. The inspection and testing services provided by the Independent Testing 

Agency do not relieve the Contractor, the steel fabricator and erector from 

the responsibility to provide supervision, testing, inspection, and quality 

control in order to assure conformance with these specifications. 

B. The Contractor must utilize the services of a Professional Structural Engineer 

licensed in the State of Connecticut to design, sign, and seal calculations and 

drawings for the following: 

1. Connection designs indicated on the Drawings to be designed by the 

Contractor. 

2. Weld repairs. 

3. Welded and bolted connection repairs. 

4. Revisions required because of erection misalignment, fabrication defects, 

damage from construction activities. 

C. The Contractor is responsible for fit up and installation of all steel work and shall 

field verify all dimensions and conditions. 

D. The fabricator shall possess a valid certificate, category I Conventional Steel 

Building Structures as issued through the AISC Quality Certification Program, or 

shall have a detailed Quality Control Plan subject to audit as indicated in Section 

01450. 

E. Welder, Tacker and Welding Operator Qualifications:  Use welders, tackers and 

welding operators who are currently qualified by tests as prescribed in the 

Structural Welding Code, AWS D1.1 of the American Welding Society to 

perform type of work required.  Headed stud welding operators shall also be 

qualified in accordance with AWS D1.1. 

F. Welded connections shall be designed and detailed utilizing AWS prequalified 

joints. 
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1.06 DELIVERY, STORAGE, AND HANDLING: 

A. Store steel on platforms, skids, blocking or other supports to prevent dirt and 

debris contact.  Protect from exposure to conditions that produce rust. 

B. Handle steel so no parts are bent, broken or otherwise damaged and avoid damage 

to other material and work.  Store beams with webs vertical.  Exercise care to 

avoid scraping and overstressing the steelwork. 

C. Ship small parts, such as bolts, nuts, washers, pins, fillers, and small connecting 

plates and anchors, in boxes, crates, or barrels.  Pack separately each length and 

diameter of bolt and each size of nut and washer.  Plainly mark an itemized list 

and description of the contents on the outside of each container. 

PART 2 - PRODUCTS 

2.01 STRUCTURAL STEEL MATERIALS: 

A. Rolled steel wide-flange shapes: ASTM A992. 

B. Steel channels, angles, plates and bars: ASTM A36. 

C. Structural Steel Tubing: ASTM A500 Grade B. 

2.02 BOLTS, CONNECTORS, AND ANCHORS: 

A. High-Strength Structural Steel Bolts, Nuts and Washers: 

1. Bolts: ASTM A325. 

2. Nuts: ASTM A563. 

3. Washers: ASTM F436. 

4. Where steel is indicated on the Drawings to be galvanized, bolts, nuts and 

washers shall be hot dip galvanized in accordance with ASTM A153. 

5. Refer to the Drawings for bolt head style requirements. 

B. Anchor Bolts: ASTM F1554.  Grade 36, unless noted otherwise.  Headed type 

unless otherwise noted.  Provide suitable nuts in accordance with ASTM F1554 

and ASTM A563 and washers in accordance with ASTM F436. 

C. Beveled Washers:  Square, smooth and sloped to make contact surface of bolt 

head and nut parallel. 

D. Headed Stud Anchors: Embedment anchors shall be headed anchors with fluxed 

ends or approved equal. Stud size as indicated on the Drawings. Studs shall be 

automatically end welded with suitable equipment in the shop or field on 
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spacing’s indicated on the Drawings. All welds shall be made in accordance with 

the stud manufacturer's requirements. Field installed anchors shall be classified as 

Structural Steel. 

1. Mechanical Properties of Headed Anchors.   Low Carbon Steel complying 

with ASTM A108 Physical Properties: 

a. Tensile (Minimum)  60,000 PSI (60KSI) 

b. Yield (Minimum)   50,000 PSI (50KSI) (0.2% Offset) 

c. Elongation (Minimum)  20% in 2-inches. 

E. Adhesive Anchor Bolt Anchoring Systems:  Composed of an anchor rod, nut, 

washer and an anchor rod adhesive cartridge. 

1. Anchor Rod Assembly: Chamfered end, all thread steel anchor rod with nut 

and washer. Size and load capacity as indicated on the Drawings. 

2. Adhesive Cartridge:  Sealed capsule containing premeasured amounts of 

(resin, quartz sand aggregate, and a hardener contained in a separate vial 

within the capsule.  Capsule ingredients activated by the insertion procedure 

of the anchor rod assembly. 

3. Acceptable Manufacturers: 

a. Hilti Fastening Systems; HVA Adhesive System.  

b. Powers Fastening, Inc.; Rawl Fastening Systems. 

c. Or Approved Equal. 

F. Welding Electrodes: E70XX in accordance with AWS Dl.l.  Refer to the 

Drawings for special requirements at moment connections. 

2.03 GROUT: 

A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, 

nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to 

consistency suitable for application and a 30-minute working time. 

2.04 SHOP PRIMER PAINT: 

A. Products to be used shall meet the regulations of jurisdiction for Volatile Organic 

Compounds (VOC) emissions. 

B. Exterior Exposed Steel, Not Galvanized: Zinc-rich epoxy primer followed by an 

intermediate coat of epoxy paint. 

C. Other Steel, Not Galvanized: Zinc-rich epoxy primer. 
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D. Shop primer paint shall be compatible with the specified finish paint system.  

Finish paints shall be in accordance with Section 09910. 

 

2.05 HOT-DIPPED GALVANIZING: 

A. Hot-dip galvanized steel fabrications so designated herein and on the drawings 

and after fabrication in compliance with ASTM A 123.   

B. Hot-dip galvanized iron and steel hardware shall be in accordance with ASTM A 

153. 

PART 3 - EXECUTION 

3.01 FABRICATION: 

A. Shop Fabrication and Assembly: Fabricate and assemble structural assemblies in 

the shop to the greatest extent possible.  Fabricate items of structural steel in 

accordance with AISC Specifications and as indicated on final shop drawings. 

1. Provide camber in structural members where indicated. 

2. Do not splice steel members unless given written approval by the Engineer. 

3. Properly mark and match-mark materials for field assembly.  Fabricate for 

delivery sequence that will expedite erection and minimize field handling of 

materials. 

4. Where finishing is required, complete assembly, including welding of units, 

before start of finishing operations.  Provide finish surfaces of members 

exposed in final structure free of markings, burrs, and other defects. 

B. Holes for Other Work: Provide holes required for securing other work to 

structural steel framing and for passage of other work through steel framing 

members, as shown on the final shop drawings. 

C. Cut, drill, and punch holes perpendicular to metal surfaces.  Do not flame cut 

holes or enlarge holes by burning.  Drill holes in bearing plates. 

D. Welding: 

1. Provide quality control and qualification of welders and welding procedures 

and operations as specified under “Testing and Inspection” in this Section. 

2. Shop Welded Process: Use shielded metal-arc, submerged arc, gas metal-arc, 

and flux cored-arc, or other process as approved by the Engineer. 
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3. Groove Welds: Provide complete penetration unless otherwise noted on the 

Drawings. 

4. Fillet Welds: Where weld symbol is not shown or welds are not 

dimensioned, provide continuous fillet welds all around and on both sides as 

appropriate.  Minimum dimension shall be as indicated in AISC 

Specification. 

5. Base metal shall be checked by Contractor to insure absence of laminations 

or other defects.  Welds shall be sound throughout and have no cracks. 

6. Where structural joints are required to be welded, details of joints, technique 

of welding employed, appearance and quality of welds made, and methods 

used in correcting defective work shall conform to applicable requirements 

noted under References in this Section. 

7. Prepare joint welding procedures and program of welding sequence (for each 

component and for welding jointing components to each other) and submit 

to Engineer for approval before any welding is done.  After approval, 

welding procedures and sequences shall be followed without deviation 

unless specific approval for change is obtained from the Engineer.  Engineer 

may require requalification’s of these welding procedures by tests prescribed 

in AWS “Standard Qualification Procedures”. 

8. Each welder working on the project shall be assigned an identification 

symbol or mark.  Each welder shall mark or stamp their identification 

symbol to each weldment completed, whether in shop or field. 

9. Corrective Work: Structural steel elements having fabrication errors and/or 

which do not satisfy tolerance limits shall not be incorporated in finished 

work. Such elements may be corrected if permitted by the Engineer and/or 

Testing Agency.  Submit to the Engineer drawings showing details of 

proposed corrective work.  These drawings shall be approved by the 

Engineer prior to performing corrective work.  Corrective work shall be 

performed in accordance with requirements of Contract Documents.  

Corrective work and any retesting which may be required shall be at the 

Contractor’s expense. 

10. Members scheduled to be fireproofed shall have surfaces prepared as 

required by the fireproofing material manufacturer. 

3.02 SHOP PRIMER PAINTING: 

A. General: Shop paint all structural steel, except as noted below: 

1. Do not paint members which are to be galvanized. 

2. Do not paint surfaces within two inches of any field weld (including shear 

connectors) or high strength bolted friction type connection. 
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3. Do not paint surfaces to be high-strength bolted with slip-critical 

connections, unless the paint is specifically compatible with slip-critical 

connections. 

4. When members are to be partly embedded in concrete or mortar in the 

finished work, paint only the exposed portions and initial 2-inches of 

embedded areas.  Do not paint members which will be entirely embedded in 

concrete or mortar in the finished work. 

5. Do not paint surfaces to receive metal deck and/or shear connectors fastened 

by welding. 

6. Do not paint surfaces to receive sprayed-on fireproofing. 

B. Surface Preparation: At a minimum, clean steel in accordance with Steel 

Structures Painting Council (SSPC) as follows; except clean to more stringent 

surface preparation standard if required by primer manufacturer: 

1. Steel to be primed with zinc-rich primer: Commercial Blast Clean (SSPC-

SP6). 

2. Comply with AISC requirements for slip-critical connections. 

C. Painting 

1. Immediately after surface preparation apply shop primer paint in accordance 

with manufacturer’s recommendations.  

2. Apply shop paint in accordance with SSPC-PA-2. 

3. Minimum dry film thickness of shop paint shall be 4.0 mils. 

4. Comply with AISC requirements for slip-critical connections. 

5. Complete shop painting operations on completed shop welded connections 

after the connections have passed the specified structural tests and 

inspections.  

6. Apply two coats of paint to surfaces that are inaccessible after assembly or 

erection.  Change color of second coat to distinguish it from the first. 

3.03 GALVANIZING: 

A. General: Hot-dip galvanize all steel exposed to weather or corrosive environments 

and as indicated on the drawings. 

B. Hot-dip galvanized steel shall be inspected for compliance with ASTM A 123 and 

shall be marked with a stamp that indicates the name of the galvanizer, the ASTM 

number, and the ounces of zinc per square foot of surface.  A notarized Certificate 

of Compliance with all of the above shall be required from the galvanizer.   

C. Hot-dip galvanized hardware shall comply with ASTM A 153. 
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D. Provide thickness of galvanizing specified in referenced standards. 

E. Fill vent holes and grind smooth after galvanizing. 

F. All hot-dip galvanized steel shall be safeguarded against embrittlement in 

conformance with ASTM A-143.  

G. Finish color, if required, will be specified by the Engineer. 

3.04 ERECTION: 

A. Erect structural steel in accordance with the Drawings, the approved submittal 

documents, pertinent regulations, the referenced AISC standards and these 

Specifications. 

1. Allow concrete foundations to reach a minimum of 14-day curing time 

before torqueing of anchor bolts. 

2. Prior to installation of metal decking, clean the unpainted top flanges of    

structural steel members to be free of heavy rust, mill scale, dirt or such 

other substances detrimental to welding. 

3. Comply with 29 CFR Part 1926 - Safety Standards for Steel Erection. 

B. Surveys: Employ a licensed Land Surveyor or licensed engineer for accurate 

erection of structural steel.  Check elevations on concrete and masonry bearing 

surfaces, and locations of anchor bolts and similar devices, before erection work 

proceeds, and report discrepancies to Engineer.  Do not proceed with erection 

until corrections have been made or until compensating adjustments to structural 

steel work have been agreed upon with Engineer. 

C. Temporary Shoring and Bracing: Provide temporary shoring and bracing 

members with connections of sufficient strength to bear imposed loads.  Remove 

temporary members and connections when permanent members are in place and 

final connections are made.  Provide temporary guy lines to achieve proper 

alignment of structures as erection proceeds. 

D. Setting base and bearing plates: Clean concrete and masonry bearing surfaces of 

bond-reducing materials and roughen to improve bond to surfaces.  Clean bottom 

surfaces of leveling and bearing plates.   

1. Set loose and attached leveling plates and bearing plates for structural 

members on steel wedges, shims, leveling devices, or as shown on the 

Drawings. 

2. Grout under the plates after they have been positioned, plumbed and leveled.  

Do not remove wedges or shims but, if protruding, cut off flush with top or 

edges of base plates, or both prior to packing with grout. 
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3. Pack grout solidly between bearing surfaces and bases or plates to ensure no 

voids remain.  Finish exposed surfaces, protect installed materials, and allow 

to cure. 

4. For proprietary grout materials, comply with manufacturer’s instructions. 

E. Field Assembly: Set structural frames accurately to lines and elevations indicated.  

Align and adjust various members forming part of the complete frame or structure 

before permanently fastening.  Clean bearing surfaces and other surfaces that will 

be in permanent contact before assembly.  Perform necessary adjustments to 

compensate for discrepancies in elevations and alignment. 

1. Level and plumb individual members of structure within specified AISC 

tolerances. 

2. Establish required leveling and plumbing references with respect to expected 

mean service operating temperature inside the building.  Make allowances 

for difference between temperature at time of erection and mean temperature 

at which structure will be when completed and in service. 

F. Maintain erection tolerances of structural steel within AISC’s “Code of Standard 

Practice for Steel Buildings and Bridges”. 

G. Splice members only where indicated and accepted on shop drawings. 

H. Erection Bolts: On exposed welded construction, remove erection bolts, fill holes 

with plug welds, and grind smooth at exposed surfaces. 

3.05 FIELD CONNECTIONS: 

A. General: Beams shall have framed connections using ¾-inch diameter, minimum, 

high strength bolts in accordance with the requirements of AISC “Manual of Steel 

Construction” and Contract Drawings. 

B. High-Strength Bolts: Install high-strength steel-bolts in accordance with RCSC’s 

“Specifications for Structural Joints Using ASTM A325 or A490 Bolts” for type 

of bolt and type of joint specified. 

1. Joint Type: Snug tightened unless indicated otherwise on the drawings or 

where pretension or slip critical joints are recommended or required by 

RCSC or AISC. 

2. Do not enlarge holes in members by burning or by using drift pins.  Ram 

holes that must be enlarged to admit bolts. 

C. Weld Connections: Comply with AWS D1.1 for welding procedure 

specifications, tolerances, appearance, and quality of welds and for methods used 

in correcting welding work. 



11/01/2013 05120 - 12 

1. Comply with AISC’s “Code of Standard Practice for Steel Buildings and 

Bridges” and “Specification for Structural Steel Buildings” for bearing, 

adequacy of temporary connections, alignment, and removal of paint on 

surfaces adjacent to field welds. 

D. Adhesive Anchor Bolt Anchoring System Installation: 

1. General: Install adhesive anchors in strict accordance with manufacturer's 

instructions and in accordance with the following. 

2. Drilling Holes: Use rotary hammer-type drill and make drill holes to the 

required diameter and depth as consistent with anchor manufacturer's 

instructions for size of anchors being installed, 

a. Prior to setting cartridge and anchor rod clean drilled holes free of 

loose material by vacuum process, finishing with a blast of compressed 

air and cover hole until actual use. 

3. Anchor Rod Installation: Following cartridge installation in prepared drill 

holes, set anchor rod to the required depth. Set anchor rods truly 

perpendicular (normal) to the base plate of item being anchored. 

E. Headed Stud Anchors: 

1. Welding Specifications: All materials shall be clean, dry and free of paint, 

rust, oil or other contaminants.  Test welding should be done in the same 

position being used for production. Test welds, after cooling, should be bent 

by hammer 45° from the vertical position without failure.   Non-failure of 

two studs indicates that the weld setup is satisfactory and production 

welding may be started. 

2. Inspection Requirements: After welding, the ceramic ferrule should be 

removed from each stud and the weld fillet visually inspected.   A fillet of 

less than 360° is cause for further inspection. Such studs should be hammer 

tested, bending the stud 15° from the vertical toward the closest end of the 

embedment plate or steel member. Bending without failure indicates a 

satisfactory weld. Bent studs may be left bent unless stud projects into 

concrete cover or obstructs other materials.  All bending and straightening 

when required shall be done without heating before completion of the 

production stud welding operation. 

3. Do not weld studs to steel plates or members with temperatures below 32° F.  

Welding shall not be done when the steel surface is wet or exposed to rain or 

snow. 

4.  The Engineer reserves the right to require the Contractor to repair any 

welds, which are not a complete 360°, weld at no additional cost.  The 
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Engineer also reserves the right to require replacement of studs and the 

repair of the base metal at no additional cost.    Any additional testing and 

inspection required will be at no additional cost to the Owner. 

 

3.06 FIELD QUALITY CONTROL: 

A. Testing Agency: Owner will engage a qualified independent testing and 

inspection agency to inspect field welds and high-strength bolted connections. 

1. Testing agency shall conduct and interpret tests, state in each report whether 

test specimens comply with requirements, and specifically state any 

deviations there from. 

2. Provide access for testing agency to places where structural steel work is 

being fabricated or produced so that required inspection and testing can be 

accomplished. 

3. Testing agency may inspect structural steel at plant before shipment. 

B. Bolted Connections: Field and shop-bolted connections will be inspected 

according to RSCS’s “Specification for Structural Joints Using ASTM A325 or 

A490 Bolts. 

C. Welded Connections: Inspect and test during erection of structural steel as 

follows: 

1. Review welder’s certifications and certify welders if required.  Conduct 

inspections and tests as required.  Record types and locations of defects 

found in the work.  Record work required and performed to correct 

deficiencies. 

2. All field welds will be visually inspected according to AWS D1.1. 

3. Test all full penetration welds using ultrasonic inspection methods in 

accordance with ASTM E164. 

4. Perform magnetic particle inspection in accordance with ASTM E709 on at 

least 20% of fillet welds.  Magnetic particle inspection shall be performed on 

root pass and on finished weld.  Cracks or zones of incomplete fusion or 

penetration will not be accepted. 

D. Correct deficiencies in structural steel work that inspections and laboratory test 

reports have indicated to be not in compliance with requirements.  Perform 

additional tests, at Contractor’s expense, as necessary to reconfirm any 

noncompliance of original work and to show compliance of corrected work. 
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3.07 FIELD TOUCH-UP PAINTING OF SHOP PRIMER PAINTED STEEL AND 

 GALVANIZED STEEL: 

A. General: Immediately after erection, clean field welds, bolted connections, and 

other surfaces required to be painted.  Apply paint to areas required to be painted 

using same material as used for shop painting.  Apply by brush or spray to 

provide minimum dry film thickness specified in Part 2 of this Section for the 

shop-applied coat. 

B. Touch-up paint welded connections after the connections have passed the 

specified structural tests and inspections. 

C. Do not paint when ambient temperature is below 40 degrees F, or when 

conditions differ from paint manufacturer’s recommendations, as approved by the 

Engineer. 

D. Touch up damaged galvanizing with zinc-rich paint in accordance with ASTM A 

780 and manufacturer’s written instructions. 

 

 

END OF SECTION 
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 SECTION 05500 
 MISCELLANEOUS METALS 
 
PART 1 - GENERAL 
 
1.01 WORK INCLUDED: 
 

A. This section of the specification covers all miscellaneous metal items required for the work, 
except as specified elsewhere. 

 
B. All miscellaneous metalwork shall be fabricated as detailed or approved and shall be 

installed complete with all necessary anchors, anchor bolts, eye bolts, guides, bolts and 
other accessories. 

 
C. In general, site and shop fabricated items are included under this section, and factory 

fabricated items excluded.  This section includes but is not limited to:  lintels, louvers, 
stairs, railings and posts, grating, hatches, frames and covers, loose metal frames, nosings, 
edgings, ladders, vents, protective grilles and frames, and all other site or shop fabricated 
metal items not provided under Section 05120, STRUCTURAL STEEL, or otherwise 
excluded. 

 
1.02 RELATED WORK: 
 

A. Section 03301, CAST-IN-PLACE CONCRETE 
 

B. Section 04200, MASONRY 
 

C. Section 05120, STRUCTURAL STEEL 
 

D. Section 09910, PAINTING 
 
1.03 QUALITY ASSURANCE: 
 

A. The drawings show the character and extent of the work required, but do not attempt to 
show all methods, materials, and details of construction, fastening, etc.  Supplementary 
parts customarily necessary to complete an item, though such parts are not definitely shown 
or specified, shall be included as part of the item. 

 
B. Details of construction of the various items shall be submitted on the shop drawings.  High 

quality construction with a neat, finished, and workmanlike appearance will be required. 
 
    C. The size and spacing of screws, connectors, anchors, and similar items, and the size and 

dimensions of metal items stated herein shall apply in general; specific sizes and spacing of 
fasteners and dimensions of metal items listed on the drawings shall take precedence. 
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D. Items supplied hereunder which are required to be built into the concrete, masonry, etc., 
shall be delivered to the site at locations as required by the Owner or Engineer, and as 
required by the overall construction schedule. 

 
E. Manufacturers of other products comparable in quality and type to those specified will be 

acceptable if satisfactory data on past performance and other required information is 
furnished by the Contractor, and if approved by the Engineer. 

 
F. Color galvanized system shall be guaranteed by manufacturer for 20 years. 

 
G. Contractor shall submit an affidavit to Engineer that materials used are protected from or 

will not be subject to galvanic action. 
 
1.04 REFERENCES: 
 

A. The following standards from a part of these specifications, and indicate the minimum 
standards required: 

 
 American Institute of Steel Construction (AISC) 
 

AISC  Specification for Structural Steel Buildings 
 
 American Society for Testing and Materials (ASTM) 
 

ASTM A36  Structural Steel 
 

ASTM A53  Pipe, Steel, Black and Hot-Dipped Zinc-Coated Welded and 
Seamless 

 
ASTM A123  Zinc (Hot-Dip-Galvanized) Coatings on Iron and Steel Products 

 
ASTM A153  Zinc Coating (Hot-Dip) on Iron and Steel Hardware 

 
ASTM A239  Test for Uniformity of Coating by the Preece Test (Copper Sulfate 

Dip) on Zinc-Coated (Galvanized) Iron or Steel Articles 
 

ASTM A307  Carbon Steel Externally and Internally Threaded Standard Fasteners 
 

ASTM A366  Steel, Carbon, Cold-Rolled Sheet, Commercial Quality 
 

ASTM A525  Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process, 
General Requirements 

 
ASTM A569  Steel Carbon (0.15 Maximum Percent) Hot-Rolled Sheet and Strip, 

Commercial Quality 
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ASTM B221  Aluminum-Alloy Extruded Bars, Rods, Shapes and Tubes 
 

ASTM B308  Aluminum-Alloy Standard Structural Shapes, Rolled or Extruded 
 

ASTM C478  Precast Reinforced Concrete Manhole Sections 
 
 American Welding Society (AWS) 
 

AWS  D1.1 Structural Welding Code Steel 
 
1.05 SUBMITTALS:  IN ACCORDANCE WITH REQUIREMENTS OF GENERAL 

SPECIFICATIONS, SUBMIT THE FOLLOWING: 
 

A. Before fabricating or assembling any aluminum or stainless steel items, samples indicating 
full range of finish, color, and texture to be supplied shall be submitted to the Engineer for 
review. 

 
B. Shop drawings for all metalwork included in this section shall be submitted to the Engineer 

for review. 
 

C. The shop drawings shall be complete and checked, showing sizes, layout, method of 
assembly, fastenings, anchorage or connection with other work, finish, and coatings, etc. 
Shop drawings for aluminum work shall indicate alloys, temper and finish to be used. 

 
PART 2 - PRODUCTS 
 
2.01 MATERIALS: 
 

A. STEEL: 
 

1. Materials, fabrication, and erection of miscellaneous steel sections shall conform to 
the applicable requirements of the AISC Specification. 

 
2. Steel shapes, plates and bars shall conform to ASTM A36. 

 
3. Sheet steel shall be cold-rolled or hot-rolled carbon sheet steel conforming to ASTM 

A366 or ASTM A569 as appropriate. 
 

4. Steel pipe shall conform to ASTM A53. 
 

5. Stainless steel shall be Type 304 unless otherwise indicated or specified. 
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B. ALUMINUM: 
 

1. Aluminum shall be fabricated of plates, rolled or extruded shapes, sheets or castings 
conforming to the specific aluminum alloy and temper designation of the Aluminum 
Association as specified for the item. 

 
2. Aluminum work shall be fabricated in a shop where the quality of work is of the 

highest standard for work of this type.  All work shall be executed by mechanics 
skilled in the fabrication of aluminum, and shall be true to detail with sharp clean 
profiles, fitted with proper joints and intersections, and with finishes as specified. 

 
3. The Contractor shall furnish the Engineer with mill certificates and a signed 

statement from the fabricator that all aluminum work furnished is of the proper alloys 
as specified. 

 
C. FASTENERS: 

 
1. Metalwork shall be complete, with all bolts, anchors, plates, washers, clamps, 

screws, studs and other such devices for proper securing and anchoring.  Where 
positions of anchorages can be predetermined, they shall be shop-installed on the 
item; otherwise the material or equipment to be fastened shall be expansion bolted, 
toggle bolted, screwed, or otherwise fastened as shown on the drawings or called for 
herein. 

 
2. Bolts and nuts for general anchorage and for miscellaneous ferrous metal assemblies 

and fasteners shall be galvanized, unfinished bolts conforming to ASTM A307 
unless otherwise noted on the drawings. 

 
3. Expansion bolts for use in concrete and masonry shall be of one manufacturer and 

shall be approved.  Bolts shall be Kwik Bolt concrete anchors manufactured by Hilti 
Corp.; Trubolt+ manufactured by Red Head Concrete Anchoring Specialists; Wej-it 
manufactured by Wej-it Fastening Systems; or an approved equal product. 

 
4. The centerline of expansion shields shall not be closer than 3-inches to the edge of 

any concrete or masonry in which they are placed. 
 

5. Material for fasteners shall match or be galvanically compatible with the materials 
fastened.  Washers, nuts and other accessories shall match the bolts. 

 
6. Where the specific type, material, size and spacing of fasteners has not been called 

for on the drawings or in specifications, the fasteners proposed by the Contractor 
shall be reviewed by the Engineer.  If, in the opinion of the Engineer, they are not in 
accordance with good safety practices, the contractor shall revise and resubmit 
appropriate fasteners. 
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D. ALUMINUM TUBES, ANGLES, CHANNELS, AND CLOSURE PLATES: 
 

1. All aluminum tubes, structural shapes such as angles, channels, beams, etc., closure 
plates, and other aluminum items not usually furnished as integral parts of a system 
(stairs, hatches, etc.) shall conform to this specification.  They shall be formed of 
aluminum alloy at least equal to 6063-T5, minimum yield strength 16 ksi and 
minimum tensile strength of 22 ksi. 

 
2. The sizes and thickness of materials shall be designated on the drawings or as 

required for adequate structural strength. 
 

3. All items shall be accurately machined, filed and fitted, and rigidly connected at all 
joints, corners and miters.  All burrs or rough edges shall be removed.  Exposed 
surfaces shall be free from tool marks, scratches, or blemishes that would materially 
affect their appearance. 

 
4. All items shall be installed plumb, level, and true and accurately fit with the existing 

building construction and/or the system (curtain wall, etc.) for which they are 
intended. 

 
5. Fasteners shall be of 300 series stainless steel for fastening aluminum to aluminum or 

aluminum to steel.  Bolts and expansion anchors used to fasten aluminum to masonry 
shall also be 300 series stainless steel. 

 
E. LOOSE LINTELS: 

 
1. Loose lintels shall have a minimum bearing of 8-inches at each end, unless otherwise 

shown.  All lintels in exterior walls shall be galvanized.  Openings and recesses in 
masonry walls and partitions for ducts, grilles, louvers, cabinets, panels, pressed 
metal frames etc., with a clear masonry opening, shall have steel angle lintels 
conforming to the following schedule of sizes unless otherwise indicated on the 
design drawings: 

 
Wall Thickness (in.) Opening Size No. of Angles Angle Size 

4 to 33’-0” 1 3-1/2 x 3-1/2 x 5/16 

4 3’-1 to 6’-0” 1 4 x 3-1/2 x 5/16 

6 to 3’-0” 2 2-1/2 x 2-1/2 x 5/16 

6 3’-1” to 6’-0” 2 3-1/2 x 2-1/2 x 5/16 

8 to 3’-0” 2 3-1/2 x 2-1/2 x 5/16 

8 3’-1”  to 7’-6” 2 4 x 3-1/2 x 5/16 

10 to 3’-0” 3 3 x 3 x 5/16 

10 3’-1” to 7’-6” 3 4 x 3 x 5/16 

12 to 3’-0” 3 3-1/2 x 3-1/2 x 5/16 
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Wall Thickness (in.) Opening Size No. of Angles Angle Size 

12 3’-1” to 7’-6” 3 4 x 3-1/2 x 5/16 

14 to 3’-0” 3 4 x 3-1/2 x 5/16 

14 3’-1” to 7’-6” 3 4 x 3-1/2 x 5/16 

 
F. ALUMINUM GRATING: 

 
1. Aluminum grating shall be a rectangular pattern grating made in accordance with 

industry standards.  The grating shall be extruded from aluminum alloys 6063-T5 
and/or 6061-T6. 

 
2. The bearing bars shall be double locked together under pressure so that the joints are 

neat and do not loosen under heavy traffic and vibration. 
 

3. Aluminum grating shall be furnished with a mill finish. 
 

4. Loading and structural requirements shall be checked by the grating manufacturer to 
determine its stability.  The grating shall be designed for 250 pounds per square foot 
live load. 

 
5. The grating shall be securely bolted or clipped in place so that it will not rock or 

vibrate in service.  Bolts and clips shall be made of stainless steel and may be of the 
saddle, harness, plate, or bolt type, unless otherwise shown on the drawings. 

 
6. Bearing bars shall not be less than 1-inch by 3/16-inch and shall be sized so that a 

deflection of 1/4-inch or less is produced when a uniform load of 250 pounds per 
square foot is applied. 

 
G. STEEL GRATING: 

 
1. Steel grating shall be rectangular pattern grating made in accordance with industry 

standards.  The grating shall be made from structural carbon steel conforming to 
ASTM A36 and shall be galvanized.  The bars shall be welded together prior to 
galvanizing and the completed grating shall be free from imperfections or 
irregularities, which would cause warping or camber when the grating is in use. 

 
2. Loading and structural requirements shall be checked by the grating manufacturer to 

determine its stability.  Unless otherwise indicated, the grating shall be designed for 
a live load of 250 pounds per square foot. 

 
3. The steel grating shall have positive anchorage when in place, such as bolting, or 

clipping. 
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H. STEEL OR ALUMINUM HATCHES/FLOOR DOORS, FRAMES AND COVERS: 
 

1. Exterior hatches/floor doors, frames and covers shall be fabricated from steel 
materials.  Interior hatches/floor doors, frames and covers shall be fabricated from 
aluminum materials. 

 
a. Handrails shall be provided around roof and floor hatches in accordance with 

OSHA requirement 1910.23(e), as manufactured by TriStar, Santa Ana, CA; 
Nesea Corp., Mt. Laurel, NJ or approved equal. 

 
b. Fall through prevention system webbing consisting of Dupont Type 728 high 

tenacity system shall be provided for all access hatches and shall be “The Hatch 
Net 120” as manufactured by Safe Approach, Inc. of Auburn, ME or approved 
equal.  Webbing shall be secured to access hatches as per manufacturer’s 
specifications. 

 
2. Steel or aluminum floor hatches/floor doors, covers and frames shall be 1/4-inch 

steel or extruded aluminum with built-in neoprene cushion and connectors bolted or 
welded to the exterior. 

 
3. Door leaf shall be 1/4-inch steel or aluminum checkered plate reinforced with steel or 

aluminum stiffeners as required. 
 

4. Hinges shall be heavy bronze or stainless steel pintle hinges, compression spring 
operators enclosed in telescopic tubes, with positive snap latch with turn handles. 

 
5. The doors shall open to 90 degrees and lock automatically in that position. 

 
6. A vinyl grip handle shall be provided to release and close the cover with one hand. A 

removable key wrench shall be provided. 
 

7. Doors shall be built to withstand a minimum live load of 250 pounds per square foot 
and be equipped with a snap lock and removable wrench lift handle. 

 
8. Hardware shall be cadmium plated or stainless steel and factory finish shall be a 

prime coat of red oxide applied to steel doors and frames, or aluminum mill finish 
with bituminous coating shall be applied to the exterior of the aluminum frames or 
stainless steel for corrosive or explosive atmosphere areas. 

 
9. Hatches shall be fabricated in accordance with the details shown on the drawings. 

Hatch covers and frames shall be manufactured by Bilco Co., New Haven, 
Connecticut; Inryco/Milnor, Lima, Ohio; U.S.F. Fabrication, Hialeah, Florida; or an 
approved equal. 

 
10. Hatches shall be equipped with a channel and drain type frame to prevent penetration 

of raw water into the system. 
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11. The manufacturers shall guarantee against defects in material or workmanship for a 

period of five years from date of Owner's acceptance. 
 

 
I. STEEL RAILINGS: 

 
1. Steel railings shall be in accordance with OSHA and the State of Connecticut 

standards and be capable of withstanding a load of 200 pounds applied at any point, 
in any direction on the top rail.  Unless otherwise indicated on the drawings, pipe rail 
posts shall be 1-1/2-inch ID Schedule 80 black welded steel pipe conforming to 
ASTM A53, color galvanized with an epoxy primer and finish coat. Interior 
reinforcement shall be provided in posts and/or rails as required to resist the 200-
pound load. 

 
2. Bends in pipe shall be made with manufactured elbows.  Rail ends which are not 

continuous with posts or bolted to the wall shall have self-return to solid walls, or 
shall have rounded end caps where there is no adjacent wall.  Posts shall be 
approximately 5 feet on centers, or as noted on the drawings. 

 
3. Connections shall be welded, with welds ground smooth.  Railings shall be 

fabricated in panels, which are as long as can be conveniently handled, to eliminate 
as much field welding as possible. 

 
4. Exterior removable railing shall be set in 2-inch I.D. galvanized pipe sleeves set per 

J.5 above and fastened at ends as shown on the drawings. 
 

5. Submit certification by a professional engineer licensed in the state where the project 
is located, stating load capacity. 

 
J. ALUMINUM STAIRS: 

 
1. Stringers and other structural members of aluminum stairs shall conform to ASTM 

B308 and be made of 6061-T6 alloy.  Aluminum stairs shall be designed by the 
fabricator for a minimum live load of 150 pounds per square foot.  Treads and risers 
shall be rigidly attached to the stringers to serve as lateral bracing.  Where necessary 
to achieve satisfactory rigidity, separate lateral bracing shall be added. 

 
2. Stringers of aluminum stairs shall be of aluminum, with angle brackets.  Stringer 

channels shall be bolted or welded to adjacent construction at both ends.  All 
exposed ends of channel stringers shall have aluminum closure plates welded on.  
Closure plates shall in all cases be at least as thick as the stringer web.  Corners and 
arises shall be ground to eliminate burrs and sharp projections. 
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3. Cast aluminum stair platforms shall be equal to Type 100 as made by Wooster 
Products, Inc., Wooster, Ohio, or approved equal.  Platforms shall have nosings to 
match the nosing on the treads. 

 
4. Cast aluminum stair treads shall be equal to Type 107-A as made by Wooster 

Products, Inc., Wooster, Ohio, or approved equal.  They shall be fastened to carrier 
angles on the stringers. 

 
5. Submit certification by professional engineer licensed in the state where the project 

is located, stating load capacity. 
 

K. STEEL STAIRS: 
 

1. Stairs shall be designed by the fabricator for a minimum live load of 150 pounds per 
square foot.  Treads and risers shall be rigidly attached to the stringers to serve as 
lateral bracing; where necessary to achieve satisfactory rigidity, separate lateral 
bracing shall be added.  All steel stair components shall be color galvanized with an 
epoxy primer and finish coat. 

 
2. Stringers of steel stairs shall be steel channels with angle brackets.  Stringer channels 

shall be bolted or welded to adjacent construction at both ends.  All exposed ends of 
channel stringers shall have steel closure plates welded on.  Closure plates shall in all 
cases be at least as thick as the stringer web.  Corners and arises shall be ground to 
eliminate burrs and sharp projections. 

 
3. Treads, risers and platforms shall be cast iron, and platforms shall be reinforced as 

required.  Platforms shall have nosings to match the nosings on treads. 
 

4. Submit certification by a professional engineer licensed in the state where the project 
is located, stating load capacity. 

 
L. ALUMINUM NOSINGS, EDGINGS, AND TREADS CAST IN CONCRETE: 

 
1. Cast aluminum nosings to be embedded in concrete steps or landings, which are 

joined by aluminum stairs, shall match the cast abrasive nosing on the stairs.  The 
nosings shall be angle backed and contain sufficient anchors for concrete 
embedment. 

 
2. Aluminum nosings for stairs, which are made completely of concrete, shall be as 

manufactured by Wooster Products Inc., or an approved equal.  Nosings shall be 
provided in single pieces of full length required; no spliced or jointed pieces shall be 
used.  Nosings shall have metal anchors spaced at not over 15-inches o.c., with an 
anchor at not more than 4-inches from each end.  Nosings shall be 6-inches shorter 
than the tread, notched as required to clear post sleeves, etc.  Nosings shall be 
centered on the centerline of the flights.  Each tread and each stair landing shall have 
a nosing.  Nosings shall be an abrasive cast aluminum Type 250 - 2-1/2-inch x 
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2-1/2-inch x 1/2-inch thick curb bar as manufactured by Wooster Products Inc., 
Wooster, OH, or an approved equal. 

 
3. Cast aluminum nosings to be installed in concrete curbs or other areas designated on 

the drawings shall be the same as the curb bar specified above. 
 

4. Aluminum edge angles to be installed in areas shown on the drawings such as pits, 
sumps, wells, etc., shall be fabricated of 6061-T6 alloy. 

 
M. STEEL EDGE ANGLES, CURBS, PLATES: 

 
Steel angle nosings, guards, and frames shall have steel strap anchors for embedment in 
concrete. 

 
N. ALUMINUM LADDERS: 

 
1. Aluminum ladders shall be in the locations shown on the drawings and shall be 

fastened to concrete or masonry with stainless steel or aluminum toggle or expansion 
bolts, except where other fasteners are indicated on the drawings.  Ladders shall be 
capable of supporting 350 pounds on any rung. 

 
2. Ladders shall be all-welded construction.  Rungs shall be fitted into holes in rails and 

welded all around.  Tops of ladder rails shall have rounded corners or vinyl 
coverings to prevent damage.  Aluminum ladders shall include brackets, fasteners, 
bracing and support. 

 
3. Where ladders abut hatches at top, provide extension safety bars per code. 

 
 

O. ALUMINUM LOUVERS: 
 

1. Louvers shall be of extruded aluminum, with frames and blades fabricated from 
6063-T5 aluminum alloy of the depth and sizes indicated on the drawings.  Louver 
blades shall be the stormproof type.  Louvers with gravity operating dampers or 
manually operated blades shall be furnished as shown on the drawings or as specified 
under other sections of these specifications.  The head, sill, and jamb members shall 
be fabricated from identical structural members and shall be provided with an 
integral caulking slot and retaining head.  Extruded sill extensions shall be furnished 
and installed with the louvers.  All fastenings shall be stainless steel or aluminum. 

 
2. The frame and blades of the fixed louvers shall be a minimum thickness of 0.081 

inches and shall be provided with reinforcing bosses. 
 

3. All louvers shall have insect screens attached to the interior.  Insect screen shall be 
18 x 14 mesh aluminum screening, 0.0123 diameter and 0.5056 clad.  Frames shall 
be rolled aluminum with mitered corners secured with corner clips.  Insect screens 
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shall be manufactured by Construction Specialties, Inc., Cranford, NJ, or an 
approved equal. 

 
4. Fixed louvers shall have heavy-duty bird screen attached to interior of louver, as 

indicated on the drawings.  Screening shall be intercrimp aluminum wire secured in 
10 B&S gage extruded frames.  Mesh shall be 0.1-inch 0.092 intercrimp wire.  
Frames shall be rewireable.  Heavy-duty bird screens shall be manufactured by 
Construction Specialties, Inc., Cranford, NJ, or an approved equal. 

 
 
PART 3 - EXECUTION 
 
3.01 GALVANIZING: 
 

A. Hot-Dip Galvanizing: 
 
1. Provide a coating for iron and steel fabrication applied by the hot-dip process.  The 

galvanizing bath shall contain .05-.09% nickel.  Immediately before galvanizing, the 
steel shall be immersed in a bath of zinc ammonium chloride.  The use of the wet 
kettle process is prohibited.   Comply with ASTM A-123 for fabricated products and 
ASTM A-153 for hardware.  Provide thickness of galvanizing specified in referenced 
standards.  Provide coating by Duncan galvanizing or approved equal.  

 
B. Factory-Applied Primer Over Hot-Dip Galvanizing: 

 
1. Provide a factory-applied polyamide epoxy coating primer, 2.0 mils dry film 

thickness minimum.  Apply primer within 12 hours after galvanizing at the 
galvanizer’s plant in a controlled environment meeting applicable environmental 
regulations or mechanically abrade to create a uniform surface profile of 1.0 – 2.0 
mils, and as recommended by coating manufacturer.  Provide primer coating by 
Duncan Galvanizing, Tnemec Co. or approved equal.   

 
C. Factory – Or Field-Applied Architectural Finish Over Primer And Hot-Dip Galvanizing: 
 

1. Provide a factory- or field-applied polyurethane color coating, 2.5 mils dry film 
thickness minimum.  Apply coating at the galvanizer’s plant or coating shop, 
immediately after application of the prime coat, in a controlled environment meeting 
applicable regulations, and as recommended by the coating manufacturer.  Provide 
finish coating by Duncan Galvanizing, Tnemec Co. or approved equal. 

 
D. Items noted as "color galvanized" shall have an architecturally compatible factory finish 

formulated to be applied over galvanized members, suitable for use in harsh environments, 
and applied by the galvanizer at the factory or coating shop.   

 
E. The Contractor shall be responsible for determining if any fabricated items are not suitable 

to be hot-dip galvanized and shall notify the Engineer in writing. 
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F. Surfaces of metal to be galvanized shall be free from all dirt, grease, rust and moisture.  

Burrs and sharp projections shall be removed from edges, holes, etc., before galvanizing. 
Fabricated items shall be galvanized after fabrication. 

 
 
 

3.02 WELDING OF STEEL: 
 

 Welding of steel shall be done in accordance with the AWS Code.  Welds shall be 
continuous along entire line of contact, except where plug or tack welding is noted.  
Exposed welds shall be ground smooth. 

 
3.03 WELDING OF ALUMINUM: 
 

 Welding of aluminum shall be done in accordance with the AWS "Welding Aluminum" as 
reprinted from the Welding Handbook.  Aluminum shall be fusion welded by the inert 
gas-shielded-arc method.  Where appearance is not a factor and anodizing is not required, 
alloy 4043 rods may be used.  For appearance match, rods shall be of an alloy similar to the 
alloy being welded. 

 
3.04 FABRICATION AND ERECTION: 
 

A. Metalwork shall be complete, with all necessary bolts, nuts, washers, anchors, plates, 
fastenings, and other fittings.  To the extent possible, holes for attachment of blocking, clip 
angles, etc. shall be shop punched.  Where shop punching is impracticable, holes shall be 
field drilled.  Burned holes will not be permitted. 

 
B. Material shall be straight, accurately fabricated with joints neatly framed, square, and 

well-riveted, bolted, or welded. 
 

C. Metalwork to receive hardware shall have all cutouts and attachments accurately made 
using the hardware itself or templates where necessary. 

 
D. Metalwork shall be accurately set and secured in position, with lines plumb and level and 

surfaces flush and square, or as otherwise required to conform to the structure as shown on 
the drawings. 

 
E. Wherever possible, all metalwork shall be built into the masonry work and shall have 

sufficient anchors, well- fastened.  Anchors shall be welded to steelwork and shall be 
staggered where attached to structural shapes.  Metal- work impracticable to set before 
masonry is built shall be anchored to it with approved expansion bolts set in solid masonry 
units or in concrete. 

 
F. Miscellaneous metalwork shall be plainly marked to indicate its location in the structure. 
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3.05 ALUMINUM WORK PROTECTION: 
 

A. Aluminum surfaces, which after erection are to be in contact with wood or treated wood, 
shall be given a heavy brush coat of aluminum-pigmented bituminous paint or two (2) 
coats of aluminum metal and masonry paint. 

 
B. Aluminum surfaces, which after erection are to be in contact with masonry or concrete, 

shall be given a heavy brush coat of alkali-resistant bituminous paint. 
 

C. Aluminum surfaces which after erection are to be in contact with dissimilar metals, other 
than zinc or stainless steel, shall receive a heavy brush coat of zinc chromate primer, 
followed by two (2) coats of aluminum metal and masonry paint, or shall receive a heavy 
brush coat of alkali-resistant bituminous paint. 

 
D. Aluminum surfaces which are to be exposed to the weather, including anodized surfaces, 

shall receive two sprayed-on shop coats of water-white methacrylate lacquer, capable of 
withstanding the action of lime mortar for at least one week in an atmosphere of 100 
percent humidity at room temperature.  Surfaces shall be perfectly clean and dry before 
lacquering. 

 
E. Prior to the application of any of the above coatings, any and all areas where the paint has 

been damaged by abrasion or other cause shall be cleaned and repainted as required so that 
the aluminum will have a complete protective paint film when brought into contact with the 
material against which it is being protected. 

 
F. Before application of any coating, the surface shall be cleaned of all dirt, heavy deposits of 

grease or oil, and other foreign substances such as paint, lacquer, tape, moisture, or other 
material, which might interfere with the adhesion of the coating to be applied.  Aluminum 
shall be left in a clean condition.  Cleaning methods shall employ steam, mild soaps, mild 
detergents, or solvents such as kerosene, or naphtha.  Lacquered surfaces may be cleaned 
with a mineral solvent or turpentine.  Thorough rinsing with clean water and drying with 
clean, soft cloths shall follow any of the above cleaning methods.  No other cleaning 
method may be used without the specific permission of the Engineer. 

 
G. After suitable cleaning, all aluminum work shall be given an approved shop coating of 

methacrylate lacquer to protect the surface from stain.  The protective coating of lacquer on 
all aluminum work worn off due to handling or erection shall be replaced by a new coating 
of lacquer of the same type. 

 
H. During construction, precautions shall be taken to prevent damage to the aluminum work 

from splashing or the accumulation of paint, concrete, mortar, or other similar materials, or 
from staining adjacent surfaces during cleaning operations.  Any staining or damage that 
does occur shall be immediately and completely removed. 

 
I. Each piece of aluminum in transit and in storage shall be individually wrapped with a 

non-scratching material, with the joints securely sealed.  Wrapping shall completely cover 
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and protect each item.  Storage shall be out of the weather, protected from moisture, and 
with adequate ventilation around each piece of aluminum. 

 
 
 
 
3.06 PAINTING: 
 

A. Ferrous metals of this section, except for galvanized or stainless steel shall be shop primed 
in accordance with the following: 

 
1. Submerged service components shall be sandblasted clean in accordance with 

SSPC-SP-10, Near White, immediately prior to priming. 
 

2. Non-submerged service components shall be sandblasted clean in accordance with 
SSPC-SP-6, Commercial Grade, immediately prior to priming. 

 
3. Shop primer, except as otherwise noted, shall be one spray applied coat with dry film 

thickness of 3.5 to 4.5 mils of Tnemec 66 Boston Gray Primer by Tnemec Co.; or 
Aquapun by PPG, Inc; or approved equal. 

 
4. Portions of ferrous metals to be embedded in concrete or masonry shall be given a 

heavy brush coat of alkali resistant bituminous paint. 
 

5. Scratches or abrasions in the shop coat and areas at field welds, bolts, nuts and other 
unpainted areas shall be touched up after erection with the paint specified for the 
shop coat.  Cold galvanized paint shall be used for touch up of galvanized surfaces. 
Paint shall be one of the following; Sealube Co., ZRC; Galvicon Corp., Galvicon; 
Stanley Chemical Div., Zinc Shield; Duncan Galvanizing Corp., ZIRP; or an 
approved equal. 

 
6. Shop and field prime paint systems shall be compatible with finish coat. 

 
B. Aluminum louvers shall be finished with polyvinylidene fluoride (PVDF) colored opaque 

fluorocarbon coating.  PVDF resins shall be "Kynar 500" or "Hylar 5000." 
 
 
 END OF SE CTION 
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 SECTION 06100 
 
 ROUGH CARPENTRY 
 
 
PART 1 - GENERAL 
 
1.01 WORK INCLUDED: 
 

A. This Section covers tools, equipment, labor, and materials necessary to perform rough 
carpentry work complete and miscellaneous carpentry items not specified elsewhere 
including fasteners and supports. 

 
B. Nails, screws, bolts, anchors, brackets, and other hardware for fastening and securing items 

provided under this section of the specification shall be furnished under this section. 
 
1.02 RELATED WORK: 
 

A. Section 02252, SUPPORT OF EXCAVATION 
 

B. Section 03301, CAST-IN-PLACE CONCRETE 
 

C. Section 04200, MASONRY 
 
D.      Section 05120, STRUCTURAL STEEL 
 
E.      Section 05500, MISCELLANEOUS METALS 
 
F.      Section 06112, PREFAB WOOD TRUSSES 

 
G. Section 06200, FINISH CARPENTRY 

 
H. Section 07311, ASPHALT SHINGLE ROOF 

 
I. Section 08110, HOLLOW METAL DOORS AND FRAMES 

 
J. Section 09260, DRYWALL SYSTEM (GYMPSUM BOARD ASSEMBLIES) 

 
K. Section 09910, PAINTING 
 
 
 
 

 
1.03 SUBMITTALS:  IN ACCORDANCE WITH REQUIREMENTS OF GENERAL 

SPECIFICATIONS, SUBMIT THE FOLLOWING: 
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Three sets of certificates of wood treatment upon delivery of treated wood product.  
Treated wood product shall bear appropriate American Wood Preservers Bureau (AWPB) 
quality mark. 
 

1.04 DELIVERY: 
 

 Lumber, plywood, and other wood material shall be delivered to the job dry, and shall be 
protected from injury, dirt, dampness, and extreme changes of temperature and humidity at 
all times. 

 
PART 2 - PRODUCTS 
 
2.01 MATERIALS: 
 

A. LUMBER: 
 

1. The grades of all materials under this section shall be defined by the rules of the 
recognized associations of lumber manufacturers producing the material specified, 
but the maximum defects and blemishes permissible in any specified grades shall not 
exceed the limitations of the American Lumber Standards. 

 
2. Lumber shall bear the grade and trademark of the association under whose rules it is 

produced, and a mark of mill identification.  Lumber shall be of sound stock, 
thoroughly seasoned, kiln dried to a moisture content not exceeding 15 percent. 

 
3. Exposed surfaces of wood which are to be painted shall be free from defects or 

blemishes that will show after the second coat of paint is applied. 
 

4. All lumber for nailers, furring, and blocking shall be seasoned No. 1 Dimension of 
Common pine, fir, or spruce, S4S. 

 
5. Framing Lumber (2”-4” thick) for joists, rafters, plates, headers, stair stringers and 

carriages, and sleepers shall be Spruce-Pine-Fur No.1/No.2 with the following 
minimum properties: 

 
             E = 1.4 x 106 PSI 
             Specific Gravity = 0.42 
             Fb = 875 PSI 
             Fv = 135 PSI 
             Fc parallel = 1050 PSI 
    Fc perp. = 425 PSI 
             Ft = 450 PSI 

 
6. Studding shall be 2-inch x 4-inch Spruce-Pine-Fur No.1/No.2 unless noted otherwise. 
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7. Roof Sheathing shall be APA Rated Structural 1, 5/8-inch thick Exterior Grade, 
Plywood. 

 
8. Wall Sheathing shall be APA Rated Structural 1, 5/8-inch thick Exterior Grade, 

Plywood. 
 
9.       Floor Sheathing shall be APA Rated Sturd-I-Floor Tongue and Groove, 3/4-inch 

thick Exterior Grade,  Plywood. 
 
9. Soffits shall be APA Rated Structural 1, 5/8-inch thick Exterior Grade, Plywood. 

 
10. Materials not specifically listed shall be of an accepted grade dictated by good 

practice. 
 

B. WOOD PRESERVATION TREATMENT: 
 

1. The nailers, blocking, sills, and similar items encased in or in contact with concrete, 
masonry, or the ground shall be pressure treated with a pentachlorophenol 
preservative solution.  The pentachlorophenol shall meet the requirements of the 
American Wood-Preserver's Association, AWPA Standard P-8, "Standards for 
Oil-Borne Preservatives."  The solvent carrier shall meet the requirements of AWPA 
Standard P-9 "Standard for Hydrocarbon Solvents for Oil-Borne Preservatives."  The 
preservative solution shall be equivalent to five percent of pure pentachlorophenol. 

 
2. The treatment shall be applied in accordance with AWPA Standard C-2 (lumber, 

timber, etc.), C-9 (plywood) or C-28 (lumber treated before laminating).  Penetration 
of pentachlorophenol shall be determined using the penta check method, Section 5, 
AWPA Standard A-3.  Retention of pentachlorophenol shall be a minimum of 0.40 
pounds per cubic foot of wood for in ground exposures.  The treating company shall 
furnish a notarized certificate of treatment that indicates all pertinent details of the 
treatment. 

 
3. Before the preservative treatment is applied, the lumber to be treated shall be sawed 

to exact lengths required, and bored ready for use in the work so far as practicable, in 
order to reduce to a minimum cutting or boring of lumber after treatment.  Only 
lumber of the same kind and approximately the same size and seasoning shall be 
treated in any one charge.  All surfaces of treated lumber cut after treatment shall 
receive two heavy brush coats of pentachlorophenol solution before the lumber is 
placed in the work. 

 
 
 
 

 
C. WOOD FIRE RETARDANT TREATMENT: 
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1. Exposed wood blocking and sheeting shall receive fire-retardant treatment 
conforming to American Wood Preservers Association, AWPA Standard C20 for 
lumber and AWPA C27 for plywood.  

 
2. Fire retardant treated lumber shall bear UL label and shall have UL Fire-Hazard 

Classification "FR-S", when tested in accordance with ASTM E84. 
 

3. Material to receive interior grade fire-retardant treatment shall be pressure 
impregnated with "Dricon" fire-retardant chemicals manufactured by Hickson 
Corporation, Atlanta, Georgia, in accordance with manufacturer's instructions.  
Material to receive interior grade fire retardant treatment shall be as indicated, 
specified, and as required by Article 9 of Connecticut State Building Code.  

 
PART 3 - EXECUTION 
 
3.01 CONSTRUCTION: 
 

A. Work shall be erected plumb, true and square. 
 

B. Coordinate delivery and erection of prefabricated components.  Field applied items shall be 
installed in accordance with good trade practices.  Cutting and carpentry for other trades 
shall be performed.  Cut ends of lumber previously treated with preservative specified shall 
be brush coated with the same material. 

 
C. Except as otherwise indicated on the design drawings, fasteners for roof nailers and for 

other wood members used as nailers or anchorage material shall be the equivalent of 
1/2-inch diameter bolts at 2'-6" o.c. for 2-inch material, and 3/8-inch diameter bolts at 2'-0" 
o.c. for 1-inch material.  Wood members in general shall be fastened to masonry with 
masonry nails, power-driven fasteners, or bolts in expansion shields, except where 
otherwise indicated. 

 
D. Minimum length of nails shall be twice the thickness of wood being fastened. 

 
E. Furring, blocking, nailers, and similar items shall be provided wherever required for the 

support, proper erection, fastening, or installation of carpentry or other materials, and as 
shown on the drawings. 

 
F. Roofs require wood nailing strips and/or curbs at eaves, edges, walls, roof openings, etc., 

for proper securing of metal flanges.  Nailers and/or curbs must be securely and firmly 
attached to the adjacent deck or concrete. 

 
G. Nailers that serve as insulation vents shall have 1/2-inch vent hole openings 18-inches on 

center before installation.  If wood nailers with vent holes are installed before the vapor 
barrier, then the vapor barrier shall not cover the holes when installed. 

 
H. Roof Sheathing shall be installed with face grain across rafters except where otherwise 

noted.  Nail at 4-inches o.c. along panel edges and 12-inches o.c. at intermediate supports 
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with 10d common nails or approved nailing system.  Temporary wood planking, sized to 
provide safe walking areas and protection against rough usage in construction, shall be 
placed over sheathing during construction operations.  Where wheeling of building material 
is necessary, special provision shall be made to protect sheathing.  Make necessary 
allowance for expansion of sheathing at roof edges as required by the A.P.A. 

 
 END OF SECTION 
 
. 
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 SECTION 06112 
 
 PREFABRICATED WOOD TRUSSES 
 
 
PART 1 - GENERAL 
 
1.01  WORK INCLUDED: 
 

 This section of the specification covers design, furnishing of materials, fabrication, 
delivery and installation of the prefabricated wood trusses, including furnishing and 
installing all miscellaneous parts required to complete the truss system, such as 
bridging (temporary and permanent), bracing, connectors, anchors, metal hangers, and 
any other items necessary to the complete installation. 

 
1.02  SYSTEM DESCRIPTION: 
 

A. DESIGN CRITERIA: 
 

1. Allowable deflection:  L/240 total load; L/360 live, snow, and/or wind load 
 

2. Ground snow load (Pg): 30 lbs./s.f. before adjustment for configuration, use 30 
lbs./sf minimum. 

 
3. Top chord dead load:  10 lbs/s.f. 

 
4. Bottom chord dead load:  12 lbs./s.f., + equipment loads 
 
5. Bottom chord live load:  20 lbs/s.f. for non-habitable storage area 
 
6. Catwalks: 40 lbs/s.f. maintenance access 

 
7. Wind pressure or suction:  Refer to diagram and table on the structural drawings 
 
8.  Top and bottom chord member size shall be 2x6 minimum. 

 
1.03  RELATED WORK: 
 

A. Section 04200, MASONRY 
B. Section 05120, STRUCTURAL STEEL 
C. Section 05500, MISCELLANEOUS METALS 
D. Section 06100, ROUGH CARPENTRY 

 
1.04  SUBMITTALS:  IN ACCORDANCE WITH REQUIREMENTS OF GENERAL 

SPECIFICATIONS, SUBMIT THE FOLLOWING: 
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A. Submit computations or certification of design stamped by a professional engineer 
registered in the State of Connecticut for review. 
 

B.  Submit complete truss shop and erection drawings to Engineer for review, containing 
the following data: 

 
1. Design and fabrication data. 

 
2. Connector:  gauge, sizes of connectors, and name of manufacturer. 

 
3. Lumber specifications. 

 
4. Pitch, span and spacing or trusses. 

 
5. Design loadings and allowable unit stress increase, if any. 

 
6. Size and location of all connector plates. 

 
7. Truss supports and anchorage details. 

 
8. Camber, if any. 

 
9. Permanent bracing (horizontal and vertical) and bridging. 

 
10. Handling and erection instructions. 

 
C. Three sets of certificate of wood treatment upon delivery of treated wood product.  

Treated wood product shall bear appropriate American Wood Preservers Bureau 
(AWPB) quality mark. 

 
D. Do not order materials or begin fabrication or installation until the Engineer has 

authorized it. 
 
PART 2 - PRODUCTS 
 
2.01  LUMBER: 
 

A. All lumber used for truss members shall conform to the published stress ratings for the 
species and grades as set out in the official grading rules of the appropriate lumber 
associations or as listed in the referenced specifications. 

 
B. The moisture content of all lumber shall be within the proper limits, as stated in the 

reference specifications, but shall not in any case, exceed 15% nor be less than 7% at 
the time of the fabrication.  All lumbers to be kiln dried. 

 
C. All lumber shall conform to the specified and fully recognized nominal sizes shown on 

truss engineering designs.  All members shall be cut from lumber which bears the 
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proper grade-mark stamp of a recognized grading association or licensed lumber 
inspection agency.  No lumber shall be used which does not conform to the proper 
dimensions and grades. 

 
D. WOOD FIRE RETARDANT TREATMENT: 

 
1. Exposed wood trusses shall receive fire-retardant treatment conforming to 

American Wood Preservers Association, AWPA Standard C20 for lumber.  
 

2. Fire retardant treated lumber shall bear UL label and shall have UL Fire-Hazard 
Classification "FR-S", when tested in accordance with ASTM E84.  

 
3. Material to receive interior grade fire-retardant treatment shall be pressure 

impregnated with "Dricon" fire-retardant chemicals manufactured by Hickson 
Corporation, Atlanta, Georgia, in accordance with manufacturer's instructions.  

 
a. Material to receive interior grade fire retardant treatment shall be as 

indicated, specified, and required by the Building Code. 
 
2.02  CONNECTORS: 
 

A. All truss connector plates shall be manufactured from prime commercial quality 
galvanized sheet steel of no less than 18 gauge thickness.  The corrosion resistant 
coating shall be 1.25 oz. per sq. ft. commercial class hot dipped galvanized. 

 
B. The connector plates shall be manufactured so as to have a series of nail-like 

projections and each projection shall have essentially parallel sides throughout its 
length, with no offsets, and the end shall be shaped to a blunt point or a wedge.  The 
length of each nail-like projection shall be not less than five times the dimensions of 
its greater width and the projection shall be formed in a manner which permits it to 
separate rather than to cut wood fibers, in accordance with accepted nailing 
techniques. 

 
C. Each plate shall bear the stamped name of its manufacturer, which shall be the same as 

the company furnishing the approved truss engineering designs.  Where field 
connections of truss sub-assemblies are necessary, special nail-on splice plates are 
acceptable, provided the plate sizes and positions are shown on the truss engineering 
designs as approved by a professional engineer. 

 
2.03  FABRICATION: 
 

A. All trusses and other roof structural components shall be fabricated in a properly 
equipped manufacturing facility of a permanent nature.  They shall be manufactured 
by experienced workmen, using precision cutting and truss fabricating equipment, 
under the direct supervision of a qualified foreman.  All trusses shall be fabricated 
under strict rules of inspection and quality control, as the local code may require, open 
to inspection by the Engineer at all times. 
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B. All truss members shall be accurately cut to length, angle and true to line to assure 
tight joints for the finished truss. 

 
C. All truss members and connector plates shall be accurately placed in special jigs and 

the members tightly clamped in place; remaining in that position until the connector 
plates have been pressed into the lumber simultaneously on both sides of the joints. 

 
D. No open joints which depend on the stiffness of the metal connector plate to transmit 

stresses, nor improperly fitting points will be permitted. 
 

E. Camber shall be built into the trusses, as noted on the engineering truss designs, by 
properly positioning the members in the fabrication jig. 

 
F. Each truss shall be permanently stamped with the name and address of the truss 

fabricator. 
 
PART 3 - EXECUTION 
 
3.01  HANDLING AND ERECTION: 
 

A. Fabricated trusses and sub-assemblies shall be handled with care so that they are not 
subject to damage.  If the trusses are to be stockpiled or stored prior to erection, they 
shall be set in a vertical position, resting upon temporary bearing supports and braces 
so that they will not be subjected to unusual bending or to being tipped over. 

 
B. During erection, care shall be exercised to keep horizontal bending of the trusses at a 

minimum. 
 

C. Proper erection bracing shall be installed to hold the trusses true and plumb and in a 
safe condition until permanent truss bracing and bridging can be solidly nailed in place 
to form a structurally sound roof framing system.  All erection and permanent bracing 
shall be installed and all components permanently fastened before the application of 
any loads, except the weight of the erectors. 

 
D. Field erection of the trusses shall include proper handling, safety precautions, 

temporary bracing, and any other safeguard or procedures consistent with good 
workmanship and good building erection practices. 

 
E. Framing anchors and/or truss hangers shall be provided by the contractor as shown on 

the engineering design drawings and erection drawings. 
 

F. During the entire construction period provision shall be made for adequate distribution 
of concentrated loads so that the carrying capacity of any one truss or other component 
is not exceeded. 
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3.02  ANCHORAGE: 
 

A. An anchorage system to provide hold-down capability for the trusses at the roof edge 
shall be installed along the walls of the building.  Manufacturer shall calculate uplift 
forces and specify hold-downs for each end of each truss.  Note uplift forces, and 
hold-down types and locations on shop drawings and submit data sheets for approval. 

 
 
 END OF SECTION 
 
 
 
Z:\MA-Foxboro-Projects\Greenwich (CT) POP\Byram Pool\Specifications\06112 PREFABRICATED WOOD TRUSSES.docx 
 



06160-1 
 

SECTION 06160 

SHEATHING 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS: 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY: 

A. Section Includes: 

1. Wall sheathing. 
2. Roof sheathing. 
3. Underlayment. 

B. Related Requirements: 

1. Section 06100 Rough Carpentry for plywood backing panels. 
2. Section 07275 Weather Barriers for water-resistive barrier applied over wall 

sheathing. 
3. Section 07311 Asphalt Shingles 

1.03 SUBMITTALS: 

A. Product Data: For each type of process and factory-fabricated product. Indicate 
component materials and dimensions and include construction and application details. 

1. Include data for wood-preservative treatment from chemical treatment 
manufacturer and certification by treating plant that treated plywood complies 
with requirements. Indicate type of preservative used and net amount of 
preservative retained. 

2. Include data for fire-retardant treatment from chemical treatment manufacturer 
and certification by treating plant that treated plywood complies with 
requirements. Include physical properties of treated materials. 

3. For fire-retardant treatments, include physical properties of treated plywood both 
before and after exposure to elevated temperatures, based on testing by a qualified 
independent testing agency according to ASTM D 5516. 
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4. For products receiving a waterborne treatment, include statement that moisture 
content of treated materials was reduced to levels specified before shipment to 
Project site. 

5. Include copies of warranties from chemical treatment manufacturers for each type 
of treatment. 

B. Evaluation Reports: For following products, from ICC-ES: 

1. Preservative-treated plywood. 

1.04 DELIVERY, STORAGE, AND HANDLING: 

A. Stack panels flat with spacers beneath and between each bundle to provide air 
circulation. Protect sheathing from weather by covering with waterproof sheeting, 
securely anchored. Provide for air circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.01 WOOD PANEL PRODUCTS: 

A. Plywood: DOC PS 1. 

B. Oriented Strand Board: DOC PS 2. 

C. Thickness: As needed to comply with requirements specified, but not less than thickness 
indicated. 

D. Factory mark panels to indicate compliance with applicable standard. 
 
2.02 PRESERVATIVE-TREATED PLYWOOD: 

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2 for interior 
construction not in contact with the ground. 

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and 
containing no arsenic or chromium. 

B. Mark plywood with appropriate classification marking of an inspection agency 
acceptable to authorities having jurisdiction. 

  C. Application: Treat items indicated on Drawings and plywood in contact with masonry or 
concrete or used with roofing, flashing, vapor barriers, and waterproofing. 

2.03 WALL SHEATHING: 

A. Plywood Wall Sheathing: Exposure 1, Structural I sheathing. 
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1. Span Rating: Not less than 32/16. 
2. Nominal Thickness: Not less than 1/2 inch (13 mm). 

B. Oriented-Strand-Board Wall Sheathing: Exposure 1, Structural I sheathing. 

1. Span Rating: Not less than 32/16. 
2. Nominal Thickness: Not less than 1/2 inch (13 mm). 

2.04 ROOF SHEATHING: 

A. Plywood Roof Sheathing: Exposure 1, Structural I sheathing. 

1. Span Rating: Not less than 40/20. 
2. Nominal Thickness: Not less than 5/8 inch (16mm). 

2.06 FASTENERS: 

A. General: Provide fasteners of size and type indicated that comply with requirements 
specified in this article for material and manufacture. 

1.       For roof and wall sheathing, provide fasteners with hot-dip zinc coating 
complying with ASTM A 153/A 153M. 

B. Nails, Brads, and Staples: ASTM F 1667. 

C. Power-Driven Fasteners: NES NER-272. 

D. Wood Screws: ASME B18.6.1. 

2.07 MISCELLANEOUS MATERIALS: 

A. Adhesives for Field Gluing Panels to Framing: Formulation complying with 
ASTM D 3498 that is approved for use with type of construction panel indicated by 
manufacturers of both adhesives and panels. 

1. Adhesives shall have a VOC content of 70 g/L or less when calculated according 
to 40 CFR 59, Subpart D (EPA Method 24). 

 

2. Adhesives shall comply with the testing and product requirements of the 
California Department of Health Services' "Standard Practice for the Testing of 
Volatile Organic Emissions from Various Sources Using Small-Scale 
Environmental Chambers." 
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PART 3 - EXECUTION 

3.01 INSTALLATION, GENERAL: 

A. Do not use materials with defects that impair quality of sheathing or pieces that are too 
small to use with minimum number of joints or optimum joint arrangement. Arrange 
joints so that pieces do not span between fewer than three support members. 

B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against 
abutting construction unless otherwise indicated. 

C. Securely attach to substrate by fastening as indicated, complying with the following: 

1. NES NER-272 for power-driven fasteners. 
2. Table 2304.9.1, "Fastening Schedule," in ICC's "International Building Code." 

D. Use common wire nails unless otherwise indicated. Select fasteners of size that will not 
fully penetrate members where opposite side will be exposed to view or will receive 
finish materials. Make tight connections. Install fasteners without splitting wood. 

E. Coordinate wall and roof sheathing installation with flashing and joint-sealant 
installation so these materials are installed in sequence and manner that prevent exterior 
moisture from passing through completed assembly. 

F. Do not bridge building expansion joints; cut and space edges of panels to match spacing 
of structural support elements. 

G. Coordinate sheathing installation with installation of materials installed over sheathing 
so sheathing is not exposed to precipitation or left exposed at end of the workday when 
rain is forecast. 

3.02 WOOD STRUCTURAL PANEL INSTALLATION: 

A. General: Comply with applicable recommendations in APA Form No. E30, 
"Engineered Wood Construction Guide," for types of structural-use panels and 
applications indicated. 

B. Fastening Methods: Fasten panels as indicated below: 

 1. Wall and Roof Sheathing: 

a. Nail to wood framing. Apply a continuous bead of glue to framing members 
at edges of wall sheathing panels. 

b. Space panels 1/8 inch (3 mm) apart at edges and ends. 
 

END OF SECTION  
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SECTION 06200 

FINISH CARPENTRY 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS: 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.02      SUMMARY: 

A. This Section includes the following: 

1. Plastic laminate cabinets 
2. Plastic-laminate countertops. 
3. Shelving, wall mounted shelving and utility shelving. 
4. Shop finishing of interior woodwork. 
5. Solid surface trim. 
6. Exterior Fiberglass Column covers. 

B. Related Sections include the following: 

1. Section 05120 Structural Steel for tube steel colums to be covered by Exterior Fiberglass 
Column Covers. 

2. Section 06100 Miscellaneous Rough Carpentry for wood furring, blocking, shims, and 
hanging strips required for installing woodwork and concealed within other construction 
before woodwork installation. 

3. Section 09910 Painting for field finishing of woodwork. 

1.03   DEFINITIONS: 

A. Interior architectural woodwork includes wood furring, blocking, shims, and hanging strips for 
installing woodwork items unless concealed within other construction before woodwork 
installation. 

1.04    SUBMITTALS: 

A.     Product Data:  For counter supports, hanger assemblies, high-pressure decorative laminate, 
cabinet hardware and accessories. 

B.      Shop Drawings:  Show location of each item, dimensioned plans and elevations, large-scale 
details, attachment devices, and other components. 

1. Show locations and sizes of furring, blocking, and hanging strips, including concealed 
blocking and reinforcement specified in other Sections. 

2. Show locations and sizes of cutouts and holes for installed in architectural woodwork. 

C.      Samples for Initial Selection: 
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1. Plastic laminates. 
2. PVC edge material. 
3. Thermoset decorative panels. 
4. 2-Piece PVC Column Cover Sample with base and capital. 

1.05  QUALITY ASSURANCE: 

A.      Fabricator Qualifications:  Shop that employs skilled workers who custom-fabricate products 
similar to those required for this Project and whose products have a record of successful in-
service performance. 

B.       Source Limitations:  Engage a qualified woodworking firm to assume undivided responsibility 
for production of interior architectural woodwork with sequence-matched wood veneers. 

C. Quality Standard:  Unless otherwise indicated, comply with AWI's "Architectural Woodwork 
Quality Standards" for grades of interior architectural woodwork indicated for construction, 
finishes, installation, and other requirements. 

1.06    DELIVERY, STORAGE, AND HANDLING: 

A. Do not deliver woodwork until painting and similar operations that could damage woodwork 
have been completed in installation areas.  If woodwork must be stored in other than installation 
areas, store only in areas where environmental conditions comply with requirements specified in 
"Project Conditions" Article. 

1.07    PROJECT CONDITIONS: 

A. Environmental Limitations:  Do not deliver or install woodwork until building is enclosed, wet 
work is complete, and HVAC system is operating and maintaining temperature and relative 
humidity at occupancy levels during the remainder of the construction period. 

B. Field Measurements:  Where woodwork is indicated to fit to other construction, verify 
dimensions of other construction by field measurements before fabrication, and indicate 
measurements on Shop Drawings.  Coordinate fabrication schedule with construction progress 
to avoid delaying the Work. 

1. Locate concealed framing, blocking, and reinforcements that support woodwork by field 
measurements before being enclosed, and indicate measurements on Shop Drawings. 

2. Established Dimensions:  Where field measurements cannot be made without delaying 
the Work, establish dimensions and proceed with fabricating woodwork without field 
measurements.  Provide allowance for trimming at site, and coordinate construction to 
ensure that actual dimensions correspond to established dimensions. 

1.08 COORDINATION: 

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related 
units of Work specified in other Sections to ensure that interior architectural woodwork can be 
supported and installed as indicated. 
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PART 2 - PRODUCTS 

2.01  MATERIALS: 

A. General:  Provide materials that comply with requirements of AWI's quality standard for each 
type of woodwork and quality grade specified, unless otherwise indicated. 

B. Wood Species and Cut for Transparent Finish:  Red Oak, plain sawn or sliced. 

C. Wood Species for Opaque Finish:  Any closed-grain hardwood. 

D. Wood Products:  Comply with the following: 

1. Hardboard:  AHA A135.4. 
2. Medium-Density Fiberboard:  ANSI A208.2, Grade MD, made with binder containing no 

urea formaldehyde. 
3. Particleboard:  ANSI A208.1, Grade M-2-Exterior Glue. 
4. Softwood Plywood:  DOC PS 1, Medium Density Overlay. 

E. Thermoset Decorative Panels:  Particleboard or medium-density fiberboard finished with 
thermally fused, melamine-impregnated decorative paper complying with LMA SAT-1. 

1. Provide PVC or polyester edge banding complying with LMA EDG-1 on components 
with exposed or semiexposed edges. 

F. High-Pressure Decorative Laminate:  NEMA LD 3, grades as indicated or, if not indicated, as 
required by woodwork quality standard. 

1. Manufacturer:  Subject to compliance with requirements, provide high-pressure 
decorative laminates by one of the following: 

a. Abet Laminati, Inc. 
b. Arborite; Division of ITW Canada, Inc. 
c. Formica Corporation. 
d. Lamin-Art, Inc. 
e. Nevamar Company, LLC; Decorative Products Div. 
f. Panolam Industries International Incorporated. 
g. Westinghouse Electric Corp.; Specialty Products Div. 
h. Wilsonart International; Div. of Premark International, Inc. 

 

G. Solid Surfacing Material:  Homogeneous solid sheets of filled plastic resin complying with 
ISSFA-2 similar to DuPont, “Corian” or equal. Acceptable manufacturers by one of the 
following: 

a. ABA Industries. 
b. Avonite, Inc. 
c. Formica Corporation. 
d. Approved Equal. 
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2.02 CABINET HARDWARE AND ACCESSORIES: 

A.    General:  Provide cabinet hardware and accessory materials associated with architectural cabinets. 

B.    Frameless Concealed Hinges (European Type):  BHMA A156.9, B01602, 100 degrees of 
opening, self-closing. 

C. Wire Pulls:  Back mounted, solid metal, 4 inches long, 5/16 inch in diameter. 

D. Catches:  Magnetic catches, BHMA A156.9, B03141. 

E. Shelf Rests:  BHMA A156.9, B04013; metal. 

F. Drawer Slides:  BHMA A156.9, B05091. 

1. Standard Duty (Grade 1, Grade 2, and Grade 3): Side mounted and extending under 
bottom edge of drawer; partial-extension type;  epoxy-coated steel with polymer rollers. 

2. Keyboard Slides:  Subject to compliance with requirements, provide “KP1/M2” with 
“KPA1” rotating mouse surface by Doug Mockett & Company, Inc. or equal. 

G. Exposed Hardware Finishes:  For exposed hardware, provide finish that complies with 
BHMA A156.18 for BHMA finish number indicated. 

1. Satin Chromium Plated:  BHMA 626 for brass or bronze base; BHMA 652 for steel base. 
2. Satin Stainless Steel:  BHMA 630. 

H. For concealed hardware, provide manufacturer's standard finish that complies with product class 
requirements in BHMA A156.9. 

2.03 MISCELLANEOUS MATERIALS: 

A. Anchors:  Select material, type, size, and finish required for each substrate for secure anchorage.  
Provide nonferrous-metal or hot-dip galvanized anchors and inserts on inside face of exterior 
walls and elsewhere as required for corrosion resistance.  Provide toothed-steel or lead 
expansion sleeves for drilled-in-place anchors. 

B. Adhesives, General:  Do not use adhesives that contain urea formaldehyde. 

2.04 FABRICATION, GENERAL: 

A.    Interior Woodwork Grade:  Unless otherwise indicated, provide Custom-grade interior  
woodwork complying with referenced quality standard. 

B. Wood Moisture Content:  Comply with requirements of referenced quality standard for wood 
moisture content in relation to ambient relative humidity during fabrication and in installation 
areas. 

C. Fabricate woodwork to dimensions, profiles, and details indicated.  Ease edges to radius 
indicated for the following: 

1. Corners of Cabinets and Edges of Solid-Wood (Lumber) Members 3/4 Inch Thick or 
Less:  1/16 inch. 

2. Edges of Rails and Similar Members More Than 3/4 Inch Thick:  1/8 inch. 
3. Corners of Cabinets and Edges of Solid-Wood (Lumber) Members and Rails:  1/16 inch. 
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D. Complete fabrication, including assembly, finishing, and hardware application, to maximum 
extent possible before shipment to Project site.  Disassemble components only as necessary for 
shipment and installation.  Where necessary for fitting at site, provide ample allowance for 
scribing, trimming, and fitting. 

E. Shop-cut openings to maximum extent possible to receive hardware, appliances, plumbing 
fixtures, electrical work, and similar items.  Locate openings accurately and use templates or 
roughing-in diagrams to produce accurately sized and shaped openings.  Sand edges of cutouts 
to remove splinters and burrs. 

1. Seal edges of openings in countertops with a coat of varnish. 

2.05 PLASTIC-LAMINATE CABINETS: 

A.     Grade:  Custom. 

B. AWI Type of Cabinet Construction:  Flush overlay. 

C. Laminate Cladding for Exposed Surfaces:  High-pressure decorative laminate complying with 
the following requirements: 

1. Horizontal Surfaces Other Than Tops:  Grade HGS. 
2. Vertical Surfaces:  Grade VGS. 
3. Edges:  Grade VGS. 

D. Materials for Semiexposed Surfaces: 

1. Surfaces Other Than Drawer Bodies:  Thermoset decorative panels. 

a. Edges of Plastic-Laminate Shelves: PVC edge banding, 0.12 inch thick, matching 
laminate in color, pattern, and finish. 

2. Drawer Sides and Backs:  Fabricator’s option conforming to quality standard specified. 
3. Drawer Bottoms:  Fabricator’s option conforming to quality standard specified. 

E. Concealed Backs of Panels with Exposed Plastic Laminate Surfaces:  High-pressure decorative 
laminate, Grade BKL. 

F. Colors, Patterns, and Finishes:  Provide materials and products that result in colors and textures 
of exposed laminate surfaces complying with the following requirements: 

1. As selected by Architect from laminate manufacturer's full range in the following 
categories: 

a. Solid colors, matte finish. 
b. Wood grains, matte finish. 
c. Patterns, matte finish. 

2.06 PLASTIC-LAMINATE COUNTERTOPS: 

A.      Grade:  Custom. 

B.      High-Pressure Decorative Laminate Grade:  HGS. 
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C. Colors, Patterns, and Finishes:  Provide materials and products that result in colors and textures 
of exposed laminate surfaces complying with the following requirements: 
1. As selected by Architect from manufacturer's full range in the following categories: 

a. Solid colors, matte finish. 
b. Wood grains, matte finish. 
c. Patterns, matte finish. 

D. Grain Direction:  Parallel to cabinet fronts. 

E. Edge Treatment:  Same as laminate cladding on horizontal surfaces or finished lumber edge for 
transparent finish as indicated on drawings. 

F. Core Material:  Particleboard or medium-density fiberboard. 

G. Core Material at Sinks:  Particleboard made with exterior glue or medium-density fiberboard 
made with exterior glue. 

H. Backer Sheet:  Provide plastic-laminate backer sheet, Grade BKL, on underside of countertop 
substrate. 

2.07 SOLID-SURFACE TRIM: 

A.      Grade:  Custom. 

B.      Solid-Surfacing-Material Thickness:  As indicated on drawings. 

C. Colors, Patterns, and Finishes:  Provide materials and products that result in colors of solid-
surfacing material complying with the following requirements: 

1. As selected by Architect from manufacturer's full range. 

D. Fabricate sills in one piece, unless otherwise indicated.  Comply with solid-surfacing-material 
manufacturer's written recommendations for adhesives, sealers, fabrication, and finishing. 

1. Fabricate sillss with shop-applied edges of materials and configuration indicated. 

2.08 EXTERIOR FIBERGLASS COLUMN COVER: 

A.      Basis of Design:  Melton Classics Incorporated, P.O. Box 465020 Lawrencevill, GA 30042-
5050.  www.meltonclassics.com  “FRP Classic” Design No. 210 FRP. 

B. Submittals:   
1. Product Data and Shop Drawings clearly markeed to show column requirements. 
2. Submit 2-piece column cover sample as specified is section 1.04 C. 
3. Field samples shall be  capable of being incorporated into the actual construction. 

C. Warranty:  The columns shall be guaranteed in writing against defects of materials and 
workmanship for a perior of one (1) year from the date of substantial completion.  Provide 
Manufacturers written warranty for labor and materials of finished components. 

 

 



 

06200-7 
 

2.09 CLOSET AND UTILITY SHELVING: 

A.      Grade:  Custom. 

B.      Shelf Material:  3/4-inch veneer-faced panel product with solid-lumber edge. 

C.      Wood Species:  Any closed-grain hardwood. 

2.10 SHOP FINISHING: 

A.      Grade:  Provide finishes of same grades as items to be finished. 

B.      Shop Priming:  Shop apply the prime coat including backpriming, if any, for transparent-   
finished items specified to be field finished.  Refer to Division 9 painting Sections for material 
and application requirements. 

C. Preparation for Finishing:  Comply with referenced quality standard for sanding, filling 
countersunk fasteners, sealing concealed surfaces, and similar preparations for finishing 
architectural woodwork, as applicable to each unit of work. 

1. Backpriming:  Apply one coat of sealer or primer, compatible with finish coats, to 
concealed surfaces of woodwork.  Apply two coats to back of paneling and to end-grain 
surfaces.  Concealed surfaces of plastic-laminate-clad woodwork do not require 
backpriming when surfaced with plastic laminate, backing paper, or thermoset decorative 
panels. 

PART 3 - EXECUTION 

3.01 PREPARATION: 

A. Before installation, condition woodwork to average prevailing humidity conditions in 
installation areas. 

B. Before installing architectural woodwork, examine shop-fabricated work for completion and 
complete work as required, including removal of packing and backpriming. 

3.02 INSTALLATION: 

A.      Grade:  Install woodwork to comply with requirements for the same grade specified in Part 2 for 
fabrication of type of woodwork involved. 

B. Assemble woodwork and complete fabrication at Project site to comply with requirements for 
fabrication in Part 2, to extent that it was not completed in the shop. 

C. Install woodwork level, plumb, true, and straight.  Shim as required with concealed shims.  
Install level and plumb (including tops) to a tolerance of 1/8 inch in 96 inches. 

D. Scribe and cut woodwork to fit adjoining work, refinish cut surfaces, and repair damaged finish 
at cuts. 
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E. Anchor woodwork to anchors or blocking built in or directly attached to substrates.  Secure with 
countersunk, concealed fasteners and blind nailing as required for complete installation.  Use 
fine finishing nails or finishing screws for exposed fastening, countersunk and filled flush with 
woodwork and matching final finish if transparent finish is indicated. 

F. Cabinets:  Install without distortion so doors and drawers fit openings properly and are 
accurately aligned.  Adjust hardware to center doors and drawers in openings and to provide 
unencumbered operation.  Complete installation of hardware and accessory items as indicated. 

1. Install cabinets with no more than 1/8 inch in 96-inch sag, bow, or other variation from a 
straight line. 

2. Maintain veneer sequence matching of cabinets with transparent finish. 
3. Fasten wall cabinets through back, near top and bottom, at ends and not more than 16 

inches o.c. with No. 10 wafer-head screws sized for 1-inch penetration into wood 
framing, blocking, or hanging strips. 

G. Countertops:  Anchor securely by screwing through corner blocks of base cabinets or other 
supports into underside of countertop. 

1. Align adjacent solid-surfacing-material countertops and form seams to comply with 
manufacturer's written recommendations using adhesive in color to match countertop.  
Carefully dress joints smooth, remove surface scratches, and clean entire surface. 

2. Install countertops with no more than 1/8 inch in 96-inch sag, bow, or other variation 
from a straight line. 

3. Secure backsplashes to walls with adhesive. 
4. Caulk space between backsplash and wall with sealant specified in Division 7 Section 

"Joint Sealants." 

H. Touch up finishing work specified in this Section after installation of woodwork.  Fill nail holes 
with matching filler where exposed. 

3.03 ADJUSTING AND CLEANING: 

A. Repair damaged and defective woodwork, where possible, to eliminate functional and visual 
defects; where not possible to repair, replace woodwork.  Adjust joinery for uniform 
appearance. 

B. Clean, lubricate, and adjust hardware. 

C. Clean woodwork on exposed and semi-exposed surfaces.  Touch up shop-applied finishes to 
restore damaged or soiled areas. 

END OF SECTION  
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SECTION 07113 

 
WATERPROOFING, BITUMINOUS DAMPPROOFING AND CAULKING 

 

PART 1 - GENERAL 

1.01           RELATED DOCUMENTS: 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.02          SUMMARY: 

A. This Section includes cold-applied, emulsified asphalt dampproofing applied to the 
following surfaces: 

1. Below-grade surfaces of concrete and masonry foundation walls where interior 
spaces occur behind the walls. 

2. Other locations as indicated. 

B. Related Sections include: 

1. Section 07276 “Fluid-Applied Membrane Air Barriers”. 

1.03 SUBMITTALS: 

A. Product Data:  For each type of product indicated.  Include recommendations for 
method of application, primer, number of coats, coverage or thickness, and protection 
course. 

B. Material Certificates:  For each product, signed by manufacturers. 

1.04 QUALITY ASSURANCE: 

A. Source Limitations:  Obtain primary dampproofing materials and primers through one 
source from a single manufacturer.  Provide secondary materials recommended by 
manufacturer of primary materials. 

B. All work shall conform to Factory Mutual Global (FMG) applicable requirements. 
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1.05 PROJECT CONDITIONS: 

A. Weather Limitations:  Proceed with installation only when existing and forecasted 
weather conditions permit asphalt dampproofing to be performed according to 
manufacturers' written instructions. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS: 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Cold-Applied, Emulsified-Asphalt Dampproofing: 

a. Euclid Chemical Company (The). 
b. Gardner Asphalt Corporation. 
c. Henry Company. 
d. Karnak Corporation. 
e. Koppers Industries, Inc. 
f. Malarkey Roofing Company. 
g. Meadows, W. R., Inc. 
h. Sonneborn, Div. of ChemRex, Inc. 
i. Tamms Industries. 

2. Protection Course, Asphalt-Board Type: 

a. Grace, W. R. & Co.; Construction Products Div. 
b. Meadows, W. R., Inc. 
c. Sonneborn, Div. of ChemRex, Inc. 

2.02 BITUMINOUS DAMPPROOFING: 

A. Cold-Applied, Emulsified-Asphalt Dampproofing: 

1. Trowel Coats:  ASTM D 1227, Type II, Class 1 
2. VOC Content:  0.25 lb/gal. (30 g/L) or less 

2.03 MISCELLANEOUS MATERIALS: 

A. Emulsified-Asphalt Primer:  ASTM D 1227, Type III, Class 1, except diluted with 
water as recommended by manufacturer. 

1. VOC Content:  0.25 lb/gal. (30 g/L) or less. 

B. Asphalt-Coated Glass Fabric:  ASTM D 1668, Type I. 
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C. Protection Course, Asphalt-Board Type:  Premolded, ⅛-inch (3-mm) thick, multi-ply, 
semirigid board consisting of a mineral-stabilized asphalt core sandwiched between 
layers of asphalt-saturated felt, and faced on 1 side with polyethylene film. 

PART 3 - EXECUTION 

3.01 EXAMINATION: 

A. Examine substrates, with Applicator present, for compliance with requirements for 
surface smoothness and other conditions affecting performance of work. 

1. Begin dampproofing application only after substrate construction and penetrating 
work have been completed and unsatisfactory conditions have been corrected. 

3.02 PREPARATION: 

A. Protection of Other Work:  Mask or otherwise protect adjoining exposed surfaces from 
being stained, spotted, or coated with dampproofing.  Prevent dampproofing materials 
from entering and clogging weep holes and drains. 

B. Clean substrates of projections and substances detrimental to work; fill voids, seal 
joints, and apply bond breakers if any, as recommended by prime material 
manufacturer. 

3.03 APPLICATION, GENERAL: 

A. Comply with manufacturer's written recommendations unless more stringent 
requirements are indicated or required by Project conditions to ensure satisfactory 
performance of dampproofing. 

1. Apply additional coats if recommended by manufacturer or required to achieve 
coverages indicated. 

2. Allow each coat of dampproofing to cure 24 hours before applying subsequent 
coats. 

B. Apply dampproofing to footings and foundation walls where opposite side of wall faces 
building interior whether indicated or not. 

1. Apply from finished-grade line to top of footing, extend over top of footing, and 
down a minimum of 6-inches (150-mm) over outside face of footing. 

2. Extend 12-inches (300 mm) onto intersecting walls and footings, but do not 
extend onto surfaces exposed to view when Project is completed. 

3. Install flashings and corner protection stripping at internal and external corners, 
changes in plane, construction joints, cracks, and where shown as "reinforced," by 
embedding an 8-inch (200-mm) wide strip of asphalt-coated glass fabric in a 
heavy coat of dampproofing.  Dampproofing coat required for embedding fabric 
is in addition to other coats required. 
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3.04 COLD-APPLIED, EMULSIFIED-ASPHALT DAMPPROOFING: 

A. On Concrete Foundations:  Apply one trowel coat at not less than 4 gal./100 sq. ft. (1.6 
L/sq. m). 

 

3.05 INSTALLATION OF PROTECTION COURSE: 

A. Where indicated, install protection course over completed-and-cured dampproofing.  
Comply with dampproofing material manufacturer's written recommendations for 
attaching protection course.  Support protection course with spot application of trowel-
grade mastic where not otherwise indicated. 

3.06 CLEANING: 

A. Remove dampproofing materials from surfaces not intended to receive dampproofing. 
 

END OF SECTION  
 



 

 07210 - 1 

 

SECTION 07210 

BUILDING INSULATION  

(THERMAL / ACOUSTICAL INSULATION) 

 

PART 1 GENERAL 

1.01 SUMMARY: 

A. Provide thermal and acoustical insulation and vapor retarders. 

1.02  SUBMITTALS: 

A. Product Data: Submit manufacturer's product data and installation instructions for each 
material and product used. 

1.03 QUALITY ASSURANCE: 

A. Comply with governing codes and regulations. Provide products of acceptable 
manufacturers which have been in satisfactory use in similar service for three years. Use 
experienced installers. Deliver, handle, and store materials in accordance with 
manufacturer's instructions. 

PART 2 PRODUCTS 

2.01 MATERIALS: 

A. Blanket/Batt Insulation: 

1. Manufacturers: Johns Manville Building Insulations; Knauf Insulation; Thermafiber, 
Inc.; Thermal Design; US Gypsum, or approved equal. 

2. Application: Thermal insulation in attic space; R-38. 
3. Type: Unfaced mineral fiber thermal insulation batt. 

a. Standard: ASTM C 665, Type I (unfaced). 
4. Type: "Thermafiber" Sound Attenuation Fire Blanket, or approved equal 

B. Vapor Retarder (Not Integral with Insulation): 

1. Manufacturer: Thermal Design; or approved equal. 
2. Application: Attic Space. 
3. Type: Reinforced 2-ply polyethylene, 10 mils. 

a. Accessories: Seam tapes. 

PART 3 EXECUTION 

3.01 INSTALLATION: 

A. Install materials and systems in accordance with manufacturer's instructions and 
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approved submittals. Install materials and systems in proper relation with adjacent 
construction. Coordinate with work of other sections. Provide full thickness in one layer 
over entire area, tightly fitting around penetrations. 

B. Install vapor retarder over insulated attic areas, and elsewhere as indicated. Seal all 
seams and around perimeter and penetrations with duct tape to form a continuous vapor 
retarder free of holes. 

C. Protect installed insulation and vapor retarder. 

END OF SECTION 
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SECTION 07275 

WEATHER BARRIERS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS: 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY: 

A. Section Includes: 
1. Building paper. 
2. Building wrap. 
3. Flexible flashing. 

B. Related Requirements: 
1. Section 06160 "Sheathing" for sheathing joint and penetration treatment. 

1.03 PREINSTALLATION MEETINGS: 

A. Preinstallation Conference:  Conduct conference at Project Site. 
1. Review air-barrier requirements and installation, special details, mockups, air-

leakage and bond testing, air-barrier protection, and work scheduling that covers 
air barriers. 

1.04 ACTION SUBMITTALS: 

A. Product Data:  For each type of product. 

1. Include manufacturer’s written instructions for evaluating, preparing, and treating 
substrate; technical data; and tests physical and performance properties of 
products. 

2. For building wrap, include data on air and water-vapor permeance based on 
testing according to referenced standards. 

B. Shop Drawings:  For air-barrier assemblies. 
1. Show locations and extent of air barrier.  Include details for substrate joints and 

cracks, counterflashing strips, penetrations, inside and outside corners, 
terminations, and tie-ins with adjoining construction. 
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2. Include details of interfaces with other materials that form part of air barrier. 

1.05 INFORMATIONAL SUBMITTALS: 

A. Evaluation Reports:  For water resistive barrier and flexible flashing, from ICC-ES, 
IAPMO, or evaluation organization. 

B. Qualification Data:  For Installer. 

C. Product Certificates:  From air barrier building wrap manufacturer, certifying 
compatibility of air barrier building wrap and accessory materials with Project materials 
that connect to or that come in contact with air barrier building wrap. 

D. Product Test Reports:  For each air-barrier assembly, for tests performed by a qualified 
testing agency. 

1.06 QUALITY ASSURANCE: 

A. Installer Qualifications:  An entity that employs installers and supervisors who are 
trained and approved by manufacturer. 
1. Installer shall be licensed by ABAA according to ABAA's Quality Assurance 

Program and shall employ ABAA-certified installers and supervisors on Project. 

B. Mockups:  Build mockups to set quality standards for materials and execution 
1. Build integrated mockups of exterior wall assembly as shown on drawings, 

incorporating backup wall construction, external cladding, window, storefront, 
door frame and sill, insulation, ties and other penetrations, and flashing to 
demonstrate surface preparation, crack and joint treatment, application of air 
barriers, and sealing of gaps, terminations, and penetrations of air-barrier 
assembly. 
a. Coordinate construction of mockups to permit inspection by Owner's testing 

agency of air barrier before external insulation and cladding are installed. 
b. Include junction with roofing membrane. 
c. If Engineer determines mockups do not comply with requirements, 

reconstruct mockups and apply air barrier until mockups are approved. 
2. Approval of mockups does not constitute approval of deviations from the 

Contract Documents contained in mockups unless Architect specifically approves 
such deviations in writing. 

3. Subject to compliance with requirements, approved mockups may become part of 
the completed Work if undisturbed at time of Substantial Completion. 

1.07 PRECONSTRUCTION TESTING: 

A. Preconstruction Testing Service:  Owner will engage a qualified testing agency to 
perform preconstruction testing on field mockups. 
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B. Mockup Testing:  Air-barrier assemblies shall comply with performance requirements 
indicated, as evidenced by reports based on mockup testing by a qualified testing 
agency. 
1. Qualitative Air-Leakage Testing:  Mockups will be tested for evidence of air 

leakage according to ASTM E 1186, chamber pressurization or depressurization 
with smoke tracers 

2. Quantitative Air-Leakage Testing:  Mockups will be tested for air leakage 
according to ASTM E 783. 

3. Adhesion Testing:  Mockups will be tested for minimum air-barrier adhesion of 
16 lbf/sq. in. according to ASTM D 4541. 

4. Notify Engineer seven (7) days in advance of the dates and times when mockups 
will be tested. 

1.08 DELIVERY, STORAGE, AND HANDLING: 

A. Remove and replace liquid materials that cannot be applied within their stated shelf life. 

B. Protect stored materials from direct sunlight. 

1.09 FIELD CONDITIONS: 

A. Environmental Limitations:  Apply air barrier building wrap within the range of 
ambient and substrate temperatures recommended by air-barrier manufacturer. 
1. Protect substrates from environmental conditions that affect air-barrier 

performance. 
2. Do not apply air barrier building wrap to a damp or wet substrate or during snow, 

rain, fog, or mist. 

PART 2 - PRODUCTS 

2.01 MATERIALS, GENERAL: 

A. Source Limitations:  Obtain primary air-barrier materials and air-barrier accessories 
from single source from single manufacturer. 

B. VOC Content:  250 g/L or less when calculated according to 40 CFR 59, Subpart D 
(EPA Method 24) and complying with VOC content limits of authorities having 
jurisdiction. 

C. Low-Emitting Materials:  Air barriers shall comply with the testing and product 
requirements of the California Department of Health Services' "Standard Practice for 
the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale 
Environmental Chambers." 
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2.02 PERFORMANCE REQUIREMENTS: 

A. General:  Air barrier building wrap shall be capable of performing as a water-resistive 
barrier and as a liquid-water drainage plane flashed to discharge to the exterior 
incidental condensation or water penetration.  Air-barrier assemblies shall be capable of 
accommodating substrate movement and of sealing substrate expansion and control 
joints, construction material changes, penetrations, tie-ins to installed waterproofing, 
and transitions at perimeter conditions without deterioration and air leakage exceeding 
specified limits. 

B. Air-Barrier Assembly Air Leakage:  Maximum 0.04 cfm/sq. ft. of surface area at 1.57 
lbf/sq. ft. when tested according to ASTM E 283, ASTM E 783. 

2.03 WATER-RESISTIVE BARRIER: 

A. Building Paper:  ASTM D 226, Type 1 (No. 15 asphalt-saturated organic felt), 
unperforated. 

B. Building Paper:  Water-vapor-permeable, asphalt-saturated kraft building paper. 

1. Water vapor transmission not less than 35 g/sq. m x 24 hr per ASTM D 779. 
2. Water resistance not less than 20 minutes per ASTM F 1249. 

C. Air Barrier Building Wrap:  ASTM E 2556, Type II material; with flame-spread and 
smoke-developed indexes of less than 25 and 450, respectively, when tested according 
to ASTM E 84; UV stabilized; and acceptable to authorities having jurisdiction. 

1. Basis-of Design Product:  Subject to compliance with requirements, provide 
Pactiv Building Products; Greenguard or a comparable product by one of the 
following: 

a. Dow Chemical Company (The). 
b. DuPont (E. I. du Pont de Nemours and Company).. 
c. Ludlow Coated Products;. 
d. Raven Industries Inc. 
e. Reemay, Inc. 

2. Water-Vapor Permeance:  Not less than 50 g per ASTM E 96/E 96M, Desiccant 
Method (Procedure A). 

3. Air Permeance:  Not more than 0.004 cfm/sq. ft. at 0.3-inch wg when tested 
according to ASTM E 2178. 

4. Allowable UV Exposure Time:  Not less than three months. 

D. Building-Wrap Tape:  Pressure-sensitive plastic tape recommended by building-wrap 
manufacturer for sealing joints and penetrations in building wrap. 
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2.04 MISCELLANEOUS MATERIALS: 

A. Flexible Flashing:  Composite, self-adhesive, flashing product consisting of a pliable, 
butyl rubber compound, bonded to a high-density polyethylene film, aluminum foil, or 
spunbonded polyolefin to produce an overall thickness of not less than 0.025 inch (0.6 
mm) 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide 
Pactiv Building Products; GreenGuard Flashing or a comparable product by one 
of the following: 
a. DuPont (E. I. du Pont de Nemours and Company). 
b. Grace Construction Products, a unit of W. R. Grace & Co. - Conn.. 
c. Protecto Wrap Company. 
d. Raven Industries Inc.. 
e. Advanced Building Products Inc.. 
f. Carlisle Coatings & Waterproofing. 
g. Fiberweb, Clark Hammerbeam Corp.. 
h. Fortifiber Building Systems Group. 
i. Grace Construction Products, a unit of W. R. Grace & Co. - Conn.. 
j. MFM Building Products Corp.. 
k. Polyguard Products, Inc.. 
l. Sandell Manufacturing Co., Inc.. 

B. Primer for Flexible Flashing:  Product recommended by manufacturer of flexible 
flashing for substrate. 

C. Adhesives and Sealants: as shown in manufacturer’s installation instructions 

D. Mechanical Fasteners:  

1. Nails and Staples:  ASTM F 1667. 
2. Plastic Washers or Corrosion-Resistant Metal Washers 
3. Corrosion-Resistant Screws: minimum 1 1/4 inch (25.4 mm) long. 

PART 3 - EXECUTION 

3.01 EXAMINATION: 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements and other conditions affecting performance of the Work. 

B. Verify that substrates are sound and free of oil, grease, dirt, excess mortar, or other 
contaminates. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.02 WATER-RESISTIVE BARRIER INSTALLATION: 

A. Cover exposed exterior surface of sheathing with water-resistive barrier securely 
fastened to framing immediately after sheathing is installed. 

B. Cover sheathing with water-resistive barrier as follows: 

1. Cut back barrier 1/2 inch (13 mm) on each side of the break in supporting 
members at expansion- or control-joint locations. 

2. Apply barrier to cover vertical flashing with a minimum 4-inch (100-mm) overlap 
unless otherwise indicated. 

C. Building Paper:  Apply horizontally with a 2-inch (50-mm) overlap and a 6-inch (150-
mm) end lap; fasten to sheathing with galvanized staples or roofing nails. 

 

D. Air Barrier Building Wrap:  Comply with manufacturer's written instructions. 

1. Install air barrier building wrap over structural sheathing board, over insulation 
board, over exterior gypsum board or directly to framing members. 

2. Align bottom edge of the roll with base of wall. 
a. Overlap through wall flashing by minimum of 6 inches (152.4 mm). 
b. Where through wall flashing not used, overlap sill plate by at least 2 inches 

(50.8 mm). 
3. Unroll air barrier building wrap with printed side out, wrapping entire building, 

including window and door rough openings. 
a. Assure that subsequent courses overlap lower courses in water-shedding 

fashion. 
b. Overlap vertical seams 6 inches (152.4 mm) minimum and horizontal seams 

2 inches (50.8 mm) unless otherwise specified for a particular application. 
c. Tape all seams using a seam tape complying with manufacturer’s 

installation instructions. 
4. Install fasteners with minimum spacing indicated in manufacturer’s installation 

instructions. 
a. Fastener type: as indicated in manufacturer’s installation instructions 
b. Fasteners must penetrate stud a minimum of 3/4 inch (19.5 mm). 
c. Do not install fasteners within 6 inches (152.4 mm) of sill at window 

openings and around door openings. 
d. Do not install fasteners within 9 inches (228.6 mm) of a window or door 

head. 
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5.  Seal around all wall penetrations using a self-adhering flashing membrane per 
building wrap manufacturer’s installation instructions. Refer to manufacturer’s 
installation instructions for proper integration of building wrap and flashing at wall 
openings, terminations, and other wall penetrations. 

3.03 FLEXIBLE FLASHING INSTALLATION: 

A. Apply flexible flashing where indicated to comply with manufacturer's written 
instructions. 

1. Prime substrates as recommended by flashing manufacturer. 
2. Lap seams and junctures with other materials at least 4 inches (100 mm) except 

that at flashing flanges of other construction, laps need not exceed flange width. 
3. Lap flashing over water-resistive barrier at bottom and sides of openings. 
4. Lap water-resistive barrier over flashing at heads of openings. 
5. After flashing has been applied, roll surfaces with a hard rubber or metal roller to 

ensure that flashing is completely adhered to substrates. 

3.04 PROTECTION: 

A. Protect air-barrier system from damage during application and remainder of 
construction period, according to manufacturer's written instructions. 

1. Coordinate with installation of materials which cover building wrap, to ensure 
exposure period does not exceed that recommended by building wrap 
manufacturer. 

END OF SECTION  
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SECTION 07311 
 
 ASPHALT SHINGLE ROOF 
  
 
 
PART 1 - GENERAL 
 
1.01 WORK INCLUDED: 
 

 This section covers furnishing all labor, equipment and materials to install the asphalt 
shingle roof system, including flashing as detailed on the drawings as required, and 
underlayment both bitumastic and felt. 

 
1.02 SUBMITTALS:  IN ACCORDANCE WITH REQUIREMENTS OF GENERAL 

SPECIFICATIONS, SUBMIT THE FOLLOWING: 
 

 Six (6) sets of manufacturer's literature of the materials of this section shall be 
submitted to the Engineer for review. 

 
PART 2 - PRODUCTS 
 
2.01 MATERIALS: 
 

A. Shingles shall be standard, self-sealing fiberglass asphalt shingles, with a minimum 
25-year warranty, weighing not less than 300 pounds per square.  Shingles shall be 
delivered to the job site in the manufacturer's original package bearing the Underwriters 
Laboratories, Inc. Class C label.  Color shall be selected by the Engineer. 

 
B. Flashing shall be 16 oz. lead coated copper.  Nails and screws used in conjunction with 

flashing shall be copper or stainless steel. 
 

C. Waterproofing at roof edges shall be a bitumastic cold applied, self sealing, composite 
sheet material installed strictly to manufacturer’s recommendations. 

 
D. Underlayment shall be standard commercial grade 30 pound roofing felt.  Lap over top 

of bitumastic material at edges. 
 
PART 3 - EXECUTION 
 
3.01 INSTALLATION: 
 

A. Shingles shall be laid in accordance with manufacturer's instructions.  The shingles shall 
have 5-inch exposure with a 2-inch headlap.  Not less than 320 nails per square (4 nails 
per shingle) shall be used. 
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B. Lead coated copper drip edge as detailed on the drawings shall be supplied and installed 
under this section.  Flashing for pipes penetrating the roof shall be supplied by others 
and installed under this section. 

 
C. An aluminum gutter and aluminum downspouts shall be furnished and installed under 

this section. Refer to drawings for location, quantity and size. 
 
 END OF SECTION 
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SECTION 07600 

SHEET METAL FLASHING AND TRIM 

PART 1 GENERAL 

1.01 SUMMARY: 

A. Provide flashing and sheet metal required to properly seal plumbing system penetrations 
of the roof. 

1.02 QUALITY ASSURANCE 

A. Comply with governing codes and regulations. Provide products of acceptable 
manufacturers which have been in satisfactory use in similar service for three years. Use 
experienced installers. Deliver, handle, and store materials in accordance with 
manufacturer's instructions. 

PART 2 PRODUCTS 

2.01 MATERIALS: 

A. Flashing and Sheet Metal: 

1. Manufacturers:  Beach Sheet Metal Co., Inc.; Berger Building Products, Inc.; 
Englert, Inc.; Fiberweb Clark/Hammerbeam Corp.; Hohmann & Barnard, Inc.; 
National Sheet Metal Systems, Inc.; Nervastral Inc.; Petersen Aluminum Corp.; 
Quickflash Weatherproofing Products, Inc.; or approved equal. 

2. Application: Metal counterflashing and base flashing. 
3. Application: Exposed metal trim and fascia units. 
4. Metal: Sheet aluminum. 

a. Standard: ASTM B 209, alloy 3003, prefinished 2-coat 70 percent 
fluoropolymer, 20 gauge (.0359 inch). 

5. Flexible Sheet Membrane Flashing: Nonreinforced flexible black elastic sheet, 50 to 
65 mils thick, synthetic rubber. 

B. Auxiliary Materials: 

1. Bituminous isolation coating. 
2. Mastic and elastomeric sealants. 
3. Asphaltic roofing cement. 

PART 3 EXECUTION 

3.01 INSTALLATION: 

A. Follow recommendations of SMACNA Sheet Metal Manual. Allow for expansion. 
Isolate dissimilar materials. 

B. Install materials and systems in accordance with manufacturer's instructions and 
approved submittals. Install materials and systems in proper relation with adjacent 
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construction and with uniform appearance. Coordinate with work of other sections. 

C. Restore damaged components and finishes. Clean and protect work from damage. 

END OF SECTION 
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SECTION 07710 
 

ROOF SPECIALTIES 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS: 

A. Drawings and general provisions of the Contract, including General Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY: 

 
A. Section Includes: 

 
  

1. Roof-edge drainage systems.  

B. Related Sections: 

1. Section 06100 Rough Carpentry for wood nailers, curbs, and blocking. 
2. Section 07600 Sheet Metal Flashing and Trim for custom- and site-fabricated 

sheet metal flashing and trim. 
3. Section 07920 Joint Protection for field-applied sealants between roof specialties 

and adjacent materials. 

1.03 PERFORMANCE REQUIREMENTS: 

A. General Performance:  Roof specialties shall withstand exposure to weather and resist 
thermally induced movement without failure, rattling, leaking, or fastener 
disengagement due to defective manufacture, fabrication, installation, or other defects 
in construction. 

B. Thermal Movements:  Allow for thermal movements from ambient and surface 
temperature changes to prevent buckling, opening of joints, hole elongation, 
overstressing of components, failure of joint sealants, failure of connections, and other 
detrimental effects.  Provide clips that resist rotation and avoid shear stress as a result 
of thermal movements.  Base calculations on surface temperatures of materials due to 
both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F (100 
deg C), material surfaces. 
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1.04 ACTION SUBMITTALS: 

A. Product Data:  For each type of product indicated.  Include construction details, 
material descriptions, dimensions of individual components and profiles, and finishes. 

B. Shop Drawings:  For roof specialties.  Include plans, elevations, expansion-joint 
locations, keyed details, and attachments to other work.  Distinguish between plant- and 
field-assembled work.  Include the following: 

1. Details for expansion and contraction; locations of expansion joints, including 
direction of expansion and contraction. 

2. Pattern of seams and layout of fasteners, cleats, clips, and other attachments. 
3. Details of termination points and assemblies, including fixed points. 
4. Details of special conditions. 

C. Samples for Initial Selection:  For each type of roof specialty indicated with factory-
applied color finishes. 

D. Samples for Verification:  For roof-edge flashings made from 12-inch (300-mm) 
lengths of full-size components including fasteners, cover joints, accessories, and 
attachments. 

1.05 INFORMATIONAL SUBMITTALS: 

A. Product Test Reports:  Based on evaluation of comprehensive tests performed by a 
qualified testing agency, for roof-edge flashings. 

B. Warranty:  Sample of special warranty. 

1.06 CLOSEOUT SUBMITTALS: 

A. Maintenance Data:  For roofing specialties to include in maintenance manuals. 

1.07 QUALITY ASSURANCE: 

A. Company specializing in fabrication and installation of sheet metal flashing work with 
a minimum of 5 years documented experience. 

B. Flashing and sheet metal applicator, with a minimum of 5 years documented experience 
demonstrating previously successful work of the specified herein, and approved by 
product manufacturer. 

C. Factory fabricated roof edge flashing shall be certified by manufacturer to meet the 
following design criteria: 
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1. FM Approvals' Listing:  Manufacture and install roof-edge flashings that are 
listed in FM Approvals' "RoofNav" and approved for windstorm classification, 
Class 1-90.  Identify materials with FM Approvals' markings. 

 
2. SPRI Wind Design Standard:  Manufacture and install roof-edge flashings tested 

according to SPRI ES-1 and capable of resisting the following design pressures: 

3. Design Pressure:  100 lbs. /ft.   

1.08 DELIVERY, STORAGE, AND HANDLING: 

A. Do not store roof specialties in contact with other materials that might cause staining, 
denting, or other surface damage.  Store roof specialties away from uncured concrete 
and masonry. 

B. Protect strippable protective covering on roof specialties from exposure to sunlight and 
high humidity, except to extent necessary for the period of roof specialties installation. 

1.09 WARRANTY: 

A. Special Warranty on Painted Finishes:  Manufacturer's standard form in which 
manufacturer agrees to repair finish or replace roof specialties that show evidence of 
deterioration of factory-applied finishes within specified warranty period. 

1. Fluoropolymer Finish:  Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to 
ASTM D 2244. 

b. Chalking in excess of a No. 8 rating when tested according to 
ASTM D 4214. 

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period:  20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.01          EXPOSED METALS: 

A.    Aluminum Extrusions:  ASTM B 221 (ASTM B 221M), alloy and temper 
recommended by manufacturer for type of use and finish indicated, finished as follows: 

1. Exposed High-Performance Organic Finish:  Prepare, pretreat, and apply coating 
to exposed metal surfaces to comply with coating and resin manufacturers' written 
instructions. 

a. Three-Coat Fluoropolymer:  AAMA 2604 or AAMA 2605.  System 
consisting of primer and fluoropolymer color topcoat containing not less 
than 70 percent PVDF resin by weigh. 
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2.02          CONCEALED METALS: 

A. Aluminum Extrusions:  ASTM B 221 (ASTM B 221M), alloy and temper 
recommended by manufacturer for type of use and structural performance indicated, 
mill finished. 

2.03         MISCELLANEOUS MATERIALS: 

A. General:  Provide materials and types of fasteners, protective coatings, sealants, and 
other miscellaneous items required by manufacturer for a complete installation. 

B. Fasteners:  Manufacturer's recommended fasteners, suitable for application and 
designed to meet performance requirements.  Furnish the following unless otherwise 
indicated: 

1. Exposed Penetrating Fasteners:  Gasketed screws with hex washer heads 
matching color of sheet metal. 

2. Fasteners for Aluminum:  Aluminum or Series 300 stainless steel. 

C. Elastomeric Sealant:  ASTM C 920, elastomeric polyurethane polymer sealant of type, 
grade, class, and use classifications required by roofing-specialty manufacturer for each 
application. 

D. Butyl Sealant:  ASTM C 1311, single-component, solvent-release butyl rubber sealant; 
polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with 
limited movement. 

E. Bituminous Coating:  Cold-applied asphalt emulsion complying with ASTM D 1187. 

F. Asphalt Roofing Cement:  ASTM D 4586, asbestos free, of consistency required for 
application 

2.04 ROOF-EDGE DRAINAGE SYSTEMS: 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Hickman Company, W. P. 
2. Metal-Era, Inc. 
3. Metal-Fab Manufacturing, LLC. 
4. MM Systems Corporation. 

 
B. General: Gutters and downspouts shall conform to requirements of AAMA 
Specification 

1405.1 - Specifications for Aluminum Gutters and Downspouts. 
 

C. Gutters: Preformed and prefinished 0.040 inch thick alloy 3005, H25 temper 
aluminum sheet stock having a minimum yield strength of 27,000 pounds per square 
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inch, equal to Alcoa Building Products, Sidney OH. product “System 6,” having a 
nominal 6 inch dimension front to back and 4 inches deep. 

 
1. End caps: 0.19 inch thick aluminum, finished to match gutters. 

 
2. Provide gutters with factory fabricated inside and outside corners. 

 
3. Expansion joint material: EDPM. 

C. Strap hangers, 0.082 inch thick aluminum, as recommended by gutter 
manufacturer, provided with roof aprons. 

 
D. Downspouts: Nominal 3 by 4 inch rectangular preformed and prefinished 0.027 inch 

thick alloy 3005, H25 temper aluminum sheet stock having a minimum yield strength of 
27,000 pounds per square inch. 

 
1. Downspout clips: 0.14 inch thick aluminum, finished to match 

downspouts.  

E. Roof Aprons, same materials and finish as downspouts. 

F. Finishes: 
 

1. Aluminum gutters, downspouts, trim and any other aluminum indicated for 
factory applied enamel or color finish: Shop-applied polyvinylidene fluoride 
enamel finish system equal to PPG Industries, Product: “Duranar”, applied as 
follows, in the selected colors. 

 
a. Prime all surfaces with a corrosion resistant, epoxy-based primer 

compatible with finish coating, minimum 2.0 mils dry film thickness, fully 
oven-cured. 

 
b. Provide a finish coating of polyvinylidene fluoride enamel on all 

exposed surfaces, including all exposed screws, fastenings, with a 
minimum coating of 
1.0 to 1.3 mills. dry film thickness. 

 
c. Provide a clear top coating of polyvinylidene fluoride enamel on all 

exposed surfaces, including all exposed screws, fastenings, with a 
minimum coating of 
1.0 to 1.3 mills. dry film thickness. 

 
d. Ensure that all coatings, proposed to be applied hereunder, are compatible 

with the receiving substrate material for each condition, thoroughly clean, 
and treat aluminum by chromate process. 

 
G. Fasteners:  Stainless  steel  wood  screws,  of  sizes  most  appropriate  for  the  

specific application, and equipped with soft neoprene washers. 
a. minum:  0.050 inch (1.27 mm) thick. 
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B. Aluminum Finish:  Three-coat fluoropolymer Color anodic. 

1. Color: As selected by Engineer from manufacturer's full range. 

2.05          GENERAL FINISH REQUIREMENTS: 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" 
for recommendations for applying and designating finishes. 

B. Protect mechanical and painted finishes on exposed surfaces from damage by applying a 
strippable, temporary protective covering before shipping. 

C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  
Variations in appearance of adjoining components are acceptable if they are within the 
range of approved Samples and are assembled or installed to minimize contrast. 

PART 3 - EXECUTION 

3.01          EXAMINATION: 

A. Examine substrates, areas, and conditions, with Installer present, to verify actual 
locations, dimensions, and other conditions affecting performance of the Work. 

B. Examine walls, roof edges, and parapets for suitable conditions for roof specialties. 

C. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely 
anchored. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02          INSTALLATION, GENERAL: 

A. General:  Install roof specialties according to manufacturer's written instructions.  
Anchor roof specialties securely in place, with provisions for thermal and structural 
movement.  Use fasteners, solder, protective coatings, separators, sealants, and other 
miscellaneous items as required to complete roof-specialty systems. 

1. Install roof specialties level, plumb, true to line and elevation; with limited oil-
canning and without warping, jogs in alignment, buckling, or tool marks. 

2. Provide uniform, neat seams with minimum exposure of solder and sealant. 
3. Install roof specialties to fit substrates and to result in watertight performance.  

Verify shapes and dimensions of surfaces to be covered before manufacture. 
4. Torch cutting of roof specialties is not permitted. 
5. Do not use graphite pencils to mark metal surfaces. 

B. Metal Protection:  Protect metals against galvanic action by separating dissimilar metals 
from contact with each other or with corrosive substrates by painting contact surfaces 
with bituminous coating or by other permanent separation as recommended by 
manufacturer. 
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C. Expansion Provisions:  Allow for thermal expansion of exposed roof specialties. 

D. Fastener Sizes:  Use fasteners of sizes that will penetrate substrate not less than 
recommended by fastener manufacturer to achieve maximum pull-out resistance. 

E. Seal joints with elastomeric or butyl sealant as required by roofing-specialty 
manufacturer. 

F. Seal joints as required for watertight construction.  Place sealant to be completely 
concealed in joint.  Do not install sealants at temperatures below 40 deg F (4 deg C). 

3.03       ROOF-EDGE FLASHING INSTALLATION: 

A.    Install cleats, cants, and other anchoring and attachment accessories and devices with 
concealed fasteners. 

B.    Anchor roof edgings with manufacturer's required devices, fasteners, and fastener 
spacing to meet performance requirements. 

C.    Coordinate with roofing installer prior to installation. Verify site conditions and 
manufacturer’s roof edging details. Comply with roof edging manufacturer’s 
installation instructions and recommendations. 

D.    Lay roofing membrane over the concealed cleat allowing it to extend down the face to 
the drip  edge. Locate and hang covers at all joints between corners and straight 
sections. 

E.    Hook each fascia section over the concealed cleat and roofing membrane. Press down 
on the fascia until the drip edge is engaged. Allow gap for expansion as recommended 
by manufacturer’s written instructions. 

3.04 ROOF-EDGE DRAINAGE-SYSTEM INSTALLATION: 
General:  Install components to produce a complete roof-edge drainage system 
according to manufacturer's written instructions.  Coordinate installation of roof 
perimeter flashing with installation of roof-edge drainage system.  

 
3.05 INSTALLATION – GUTTERS: 
 

A. Hangers: Fabricate in accordance with SMACNA Architectural Sheet Metal 
Manual details, Figures 1-12 through 1-20, as appropriate to conditions indicated on 
Drawings. 

 
B. Secure gutter to substrate with continuous flat cleats along edges of 
gutters.  
C. Seam and seal gutters watertight. Solder gutter to drain joint. 
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3.06 INSTALLATION – DOWNSPOUTS 
 

A. Shop fabricate downspout sections and heads to size and shape indicated. Flat seam 
lock longitudinal joints. 

 
B. Support downspouts in position clear of the wall and secure to wall with anchoring 

devices specified by manufacturer, sized and spaced for adequate support. 
 

C. Seam and seal downspouts watertight. Flash and seal downspouts to 

gutter.  

D. Set Splash Pans under downspouts. 

3.07       CLEANING AND PROTECTION: 

A.    Clean exposed metal surfaces of substances that interfere with uniform oxidation and 
weathering. 

B.    Remove temporary protective coverings and strippable films as roof specialties are 
installed.  On completion of installation, clean finished surfaces including removing 
unused fasteners, metal filings, pop rivet stems, and pieces of flashing.  Maintain roof 
specialties in a clean condition during construction. 

C.    Replace roof specialties that have been damaged or that cannot be successfully repaired 
by finish touchup or similar minor repair procedures. 

D.    Daily clean work areas by sweeping and disposing of debris. 

E.    Upon completion of the work of this Section in any given area, remove all tools, 
equipment, and all rubbish and debris from the work area; leave area in broom clean 
condition. 

END OF SECTION  
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SECTION 07840 

FIRESTOPPING 

PART 1 GENERAL 

1.01 SUMMARY: 

A. Provide firestopping and fire-rated caulking/sealants. 

1.02 SUBMITTALS: 

A. Product Data: Submit manufacturer's product data and installation instructions for each material 
and product used. 

1.03 QUALITY ASSURANCE: 

A. Comply with governing codes and regulations. Provide products of acceptable manufacturers 
which have been in satisfactory use in similar service for three years. Use experienced installers. 
Deliver, handle, and store materials in accordance with manufacturer's instructions. 

B. Fire Performance: UL 2079, ASTM E 814, and local regulations. 

PART 2 PRODUCTS 

2.01 MATERIALS: 

A. Firestopping Systems: 

1. Manufacturers: 3M; A/D Fire Protection; e.z. Barrier; WR Grace & Co.; Hilti, Inc.; Nelson 
Firestop Products; Specified Technologies, Inc.; Tremco; or approved equal. 

2. Applications as Applicable to Assembly: Through-penetrations, fire-resistive joints, 
perimeter fire containment, smoke seals. 

3. Types as Applicable to Assembly: Endothermic and intumescent sealants, pillows, putty and 
wrap strips. 

PART 3 EXECUTION 

3.01 INSTALLATION: 

A. Review extent of work with authorities having jurisdiction and obtain approval of installation 
thicknesses and methods. 

B. Sequence work to avoid need for removal of firestopping by work of other trades. 

C. Comply with manufacturer’s instructions and recommendations. Securely anchor insulation with 
safing clips. Install firestopping without gaps or voids. 

D. Protect, inspect and repair work until final acceptance. 

END OF SECTION 
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SECTION 07900

WATERSTOP & SEALANTS FOR SWIMMING POOL

PART 1 - GENERAL

1.01 WORK INCLUDED:

A. Furnish all materials, equipment, labor and services required for all waterstops,
caulking, reinforced PVC waterproof membrane and sealants.

B. Include sealants, joint backup, primers, elastomeric and PVC waterstop.

C. Waterstop and sealants are required on all concrete containment curbs, and where
pool walls meet pool’s poured-floor, pool walls meet pool walls, floor-to-floor, at
all tank walls, pool supports and manholes, at any construction or expansion joint,
and as shown on the drawings.

D. Furnish and install waterproof coating and sealants for pool.

E. See drawings for locations and additional details.

1. Furnish, install, and maintain all staging, scaffolding, and hoisting
required for this work.

1.02 RELATED WORK:

A. The related work shall be performed under other Sections:

1. Section 03301, CAST IN PLACE CONCRETE

2. Section 03361, GUNITE FOR SWIMMING POOLS

3. Section 03307, SHOTCRETE

4. Section 09220, SWIMMING POOL PLASTER

5. Section 13000, SUMMARY OF WORK FOR SWIMMING POOLS

1.03 QUALITY ASSURANCE:

A. Materials used in fulfilling the requirements of this Section shall be suitable for
each intended use and shall be of the type specified for each category. Materials
shall be applied under temperatures required for each type in accordance with the
manufacturer’s recommendations.
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B. In addition to other requirements, compounds shall contain no acid or ingredients
that will affect masonry, corrode metal, or have injurious effects on paint.

C. Use proper materials specified herein for each location where drawings call for
sealants.

D. Submit manufacturer’s certification of compliance with these specifications for
each material. (Acceptable for use in swimming pools.)

1.04 REFERENCES:

A. Work shall conform to codes and standards of the following agencies as further
cited herein:

1. Federal Specifications published by the United States Government,
available from General Services Administration, Specification and
Consumer Information Distribution Service, Washington Navy Yard
Building 197, Washington, DC.

1.05 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

A. Six sets of manufacturer's literature of the materials of this section shall be
submitted to the Engineer for review.

1.06 SAMPLES:

A. Submit samples of all products listed in Part 2 - PRODUCTS.

B. Sealant samples shall be 3-inch strips joining wood, metal or hardboard. Joint
backup sample shall be 6-inches long, ½-inch or greater in diameter. Foam
sealant shall also be 6-inches long.

C. Submit manufacturer’s product description, performance and test data on all
materials, for Engineer’s review.

D. Colors of all materials shall be as selected.

1.07 DELIVERY, STORAGE AND HANDLING:

A. Each container shall bear an unbroken seal, test number and label of the
manufacturer upon delivery at the site. Unlabeled materials will be rejected and
shall be removed from the site and replaced with approved-labeled materials at no
additional cost to the Owner.
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B. Deliver materials to site and install work under this Section in ample time to avoid
delay in job progress and at such times as to permit proper coordination of the
various parts.

C. Store waterstop materials under tarps to protect from oil, dirt and sunlight.

1.08 GUARANTEES:

A. Attention is directed to provisions of the GENERAL CONDITIONS regarding
guarantees and warranties for work under this Contract.

B. Manufacturers shall provide their standard guarantees for work under this Section.
However, such guarantees shall be in addition to and not in lieu of all other
liabilities which manufacturers and Contractor may have by law or by other
provisions for the Contract Documents.

PART 2 - PRODUCTS

2.01 SEALANTS:

A. Sealant materials shall be as manufactured by:

1. Mameco International, Inc., Cleveland, OH
2. Tremco Inc., Beachwood, OH
3. SIKA Products, Lyndhurst, NJ
4. Thoro-Seal, Shakopee, MN
5. Greenstreak Group, St. Louis, MO
6. Approved Equal.

B. Other materials shall be by manufacturers as indicated below.

C. Exterior Sealant: Shall be a gun-grade, two-part, non-sagging liquid polyurethane
sealant with Shore A hardness of 25, meeting Federal Specification TT-S-00227E,
Type II, Class A. Sealant shall be equal to “Vulkem 227” as manufactured by
Mameco International Inc., Cleveland, OH, or approved equal. Colors shall be as
selected by the Engineer to match or contrast with adjacent materials.

D. Deck Sealant and Pool Joint: At expansion and control joints in horizontal
surfaces, exterior and interior, shall be a self-leveling two-part polyurethane,
pourable grade, sealant meeting Federal Specifications TT-S-0227E, Type I, Class
A with Shore A hardness of 40-50 shall be “Vulkem 245” by Mameco
International, or approved equal product by listed acceptable manufacturer.

E. Foam Joint Sealant: Shall be self-expanding, pre-compressed polyester-
polyurethane open cell foam impregnated with neoprene and recommended for
wide-joint sealing work, “Will-Seal 150” as manufactured by Illbruck, Troy, MI,
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or approved equal. Material shall have ten (10) year guarantee. Color shall be
black or other manufacturer’s standard color as approved.

F. Multi-Kote waterproof membrane shall be textured to provide slip resistance with
a trowel finish installed on concrete tank with a ½-inch traffic board installed over
membrane prior to installation of stainless steel supports.

2.02 PRIMER AND BACKER ROD:

A. Sealant primers where required shall be liquid type recommended by the sealant
manufacturer for each use.

B. Backer Rod: Shall be closed-cell, non-absorbent, polyethylene foam backer rod,
Dow Chemical “Ethafoam”. Size for each application shall be selected to provide
approximately 33% compression when in place. Use backer rod at all exterior
joints and elsewhere as indicated or as required.

2.03 WATERSTOPS:

A. Waterstop manufacturer shall demonstrate five years (minimum) continuous,
successful experience in production of Waterstop.

B. Provide flexible PVC (polyvinyl chloride) waterstop as manufactured by
Greenstreak or approved equal, profile style number (717 ribbed with center bulb
6-inch).

C. The PVC waterstop shall be extruded from an elastomeric plastic material of
which the basin resin is prime virgin polyvinyl chloride. The PVC compound
shall not contain any scrapped or reclaimed material or pigment whatsoever.

D. PVC waterstop shall not stain or discolor concrete or adjacent metal structures.

E. Performance Requirements as follows:

Property Test Method Required Limits

Water absorption ASTM D 570 0.15% max

Tear Resistance ASTM D 624 300 lb/in (52.5 kN/m) min.

Ultimate Elongation ASTM D 638 350% min.

Tensile Strength ASTM D 638 2000 psi (13.78 Mpa) min.

Low Temperature Brittleness ASTM D 746 No Failure @ -35o F (-37o
C)

Stiffness in Flexure ASTM D 747 700 psi (4.82 Mpa) min.

Specific Gravity ASTM D 792 1.38 max.

Hardness, Shore A ASTM D 2240 79 ± 3
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Tensile Strength after accelerated extraction CRD-C 572 1600 psi (9.54 Mpa) min.

Elongation after accelerated extraction CRD-C 572 300% min.

Effect of Alkalis after 7 days:
Weight Change
Hardness Change

CRD-C 572 between -0.10% / +0.25%
+/- 5 points

2.04 ACCESSORIES:

A. Provide factory made waterstop fabrications for all changes of direction,
intersections, and transitions leaving only straight butt joint splices for the field.

B. Provide hog rings or grommets spaced at 12-inches on center along length of
waterstop.

C. Provide Teflon coated, thermostatically controlled waterstop splicing irons for
field butt splices.

PART 3 - EXECUTION

3.01 INSPECTION:

A. Surfaces to receive waterstop and sealants shall be clean, dry and free of oil, dust
and loose particles.

B. Before starting work, inspect all surfaces to receive waterstop and sealant work
and report in writing to the Engineer any surfaces that are not suitable for
application of such materials.

C. Unsuitable surfaces shall be corrected before work begins. Commencement of
material application to any surface shall constitute acceptance of that surface as
proper to receive the work. Subsequent defects in work shall be corrected under
this Section without additional cost to the Owner.

3.02 PREPARATION FOR SEALANTS AND WATERSTOP:

A. Notify the proper trades of locations where adequate rabbets for sealant have not
been provided; all such rabbets shall be prepared by cutting and cleaning out
material to the minimum depth required and by grinding to the minimum width by
the appropriate trade.

B. Wire brush full depth of joints in concrete, masonry, mortar and plaster as
required to obtain a firm, clean surface. Clean metal surfaces with wire brush
where required to remove scale and other deposits and wipe clean with a mild,
non-staining solvent. Clean other surfaces by methods approved by the sealant



07900-6

manufacturer. Where joint has been mortar-filled, rake out existing mortar 3¾-
inches deep.

1. Prime surfaces to receive sealing compounds where recommended by
manufacturer in accordance with manufacturer’s printed instructions.

C. Install continuous lengths of joint backing material in proper size, shape, and
depth. Except where otherwise specified or recommended by manufacturer,
depths of joints not exceeding ½-inch in width shall be approximately the same as
the width. Depth of joints exceeding ½-inch in width shall be approximately ½
the width of the joint. No sealed joint shall be less than ¼-inch deep.

D. Install joint backup in all exterior joints in excess of 5/8-inch depth, and in all
interior joints requiring backup, placing the bead in the joint in a manner that will
assure constant sealant material depth. Set bead into joint continuously by
slightly stretching during placement to permit compression against sides of joint
without surface wrinkles or buckles.

E. Waterproof membrane shall be installed on clean concrete surface and membrane
drain shall be protected from being plugged or covered with material.

3.03 SEALANT APPLICATION:

A. Apply sealant only to clean, dry surfaces, and only when the ambient temperature
is within manufacturer’s recommended range.

B. Application shall be in strict accordance with manufacturer’s printed instructions.

C. Apply gun grade sealants with sealant guns of type approved by sealant
manufacturer using nozzles sized to fit into joints and drive material with
sufficient pressure to fill all voids. Install sealants in continuous, uninterrupted,
full-length beads. Superficial pointing of joints with a thin bead of compound will
not be acceptable.

D. Apply pouring grade sealant at horizontal and deck joints in accordance with
manufacturer’s recommendations over joint backing. Joints shall be continuously
filled, level and smooth.

E. Neatly point and tool all finished joints, concave, uniformly smooth and free of
wrinkles, waves, sag lines, and other imperfections. Keep outer edge of sealant
1/8-inch back from face of surrounding material. Remove masking tape
immediately after tooling but before sealant has set.

F. Provide sealant at exterior saddles and thresholds not sealed under another
Section. Set same in a full bed of exterior sealant not less than 3/8-inch thick.
Clean off excess compound after installing.
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G. Surfaces of all materials adjoining sealant joints shall be fully protected and be
kept clean and free of smears of compound or other soiling due to sealant
application. Use non-staining masking tape as required.

3.04 COMPRESSION SEAL INSTALLATION (WATERSTOP):

A. Follow manufacturer’s instructions for sizing and installing PVC. Use tools,
adhesives and lubricants as recommended.

B. Seal shall fill entire opening snugly to prevent water entry. Edges shall be
straight and without ripples or wrinkles.

C. All connections shall be welded together and tested to insure watertight seal.

3.05 INSTALLATION:

A. Field butt splices shall be heat fused welded using a Teflon coated
thermostatically controlled waterstop splicing iron at approximately 380 degrees
F. Follow approved manufacturer recommendations. Lapping of waterstop, use of
adhesives, or solvents shall not be allowed.

B. Center waterstop in joint and secure waterstop in correct position using hog rings
or grommets spaced at 12-inches on center along the length of the waterstop and
wire tie to adjacent reinforcing steel.

3.06 FIELD QUALITY CONTROL:

A. Waterstop splicing defects which are unacceptable include, but are not limited to
the following:
1. Tensile strength less than 80 percent of parent section.
2. Misalignment of center bulb, ribs, and end bulbs greater than 1/16-inch.
3. Bond failure at joint deeper than 1/16-inch or 15 percent of material

thickness.
4. Misalignment that reduces waterstop cross section more than 15 percent.
5. Visible porosity in the weld.
6. Bubbles or inadequate bonding.
7. Visible signs of splice separation when cooled splice is bent by hand at a

sharp angle.
8. Charred or burnt material.

3.07 PROTECTION AND CLEANING:
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A. Clean all surfaces of adjacent surfaces, which have been marked or soiled by the
work of this Section, removing all excess materials there from. Use only cleaning
materials and solvents that will not damage the surfaces in any way.

B. Remove all debris and rubbish as the work progresses, and legally dispose of
same.

C. At completion of work, do final cleaning, leaving the work and adjacent surfaces
in a clean and neat condition.

END OF SECTION
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SECTION 07920 
 
 JOINT PROTECTION 
  
PART 1 - GENERAL 
 
1.01 WORK INCLUDED: 
 

A. This section covers the sealing of joints designated on the drawings or specified herein, 
including but not limited to, concrete to concrete, masonry to concrete, structural steel to 
concrete, structural steel to masonry, and any other metal surfaces butting to another metal, 
concrete or masonry. 

 
B. The above-mentioned joints shall be sealed even if not called out on the drawings. 

 
C. Seal beneath threshold and other items required to be set in caulking compound shall be by 

the trade installing the item. 
 
1.02 RELATED WORK: 
 

A. Section 03301, CAST-IN-PLACE CONCRETE 
 

B. Section 04200, MASONRY 
 

C. Section 05120, STRUCTURAL STEEL 
 

E. Section 05500, MISCELLANEOUS METALS 
 
F. Section 07600, SHEET METAL FLASHING AND TRIM 

 
G. Section 08110,HOLLOW  METAL DOORS AND FRAMES 

 
1.03 REFERENCES: 
 

A. The publications listed below form a part of this specification to the extent referenced.  
The publications are referred to in the text by basic designation only. 

 
American Society for Testing and Materials (ASTM)  

 
ASTM C920 Specification for Elastomeric Joint Sealant 

 
 ASTM C 1193 Standard Guide for Use of Joint Sealants 

 
ASTM D1667 Specification for Flexible Cellular Materials – Vinyl Chloride 

Polymers and Copolymers (Closed-cell Foam) 
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United States of America Standards Institute (USA) 

 
USA 116.1 Standard Specification for Polysulfide-Base Sealing Compounds for 

the Building Trade 
 

B. When reference is made to one of the above standards, the revisions in effect at the time of 
bid opening shall apply. 

 
1.04 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL 

SPECIFICATIONS, SUBMIT THE FOLLOWING: 
 

A. Six sets of manufacturer's literature of the materials of this section shall be submitted to the 
Engineer for review. 

 
1.05 DELIVERY, STORAGE, AND HANDLING: 

 
A. Materials shall be delivered to the site in the original, unopened, factory-sealed containers, 

bearing the manufacturer's label fully identifying the material and the producing company. 
 

B. Handle materials with care.  Do not dump from trucks or delivery vehicles nor handle in 
any manner likely to cause damage. 

 
1.06 QUALITY ASSURANCE: 
 

A. Materials shall not be applied in wet weather or to wet or damp surfaces.  No work shall be 
performed when temperature is below 40 degrees Fahrenheit.  Surfaces shall not be caulked 
until thirty days after completion of concrete, masonry work, or patching, whichever is 
later.  At least three good drying days shall immediately precede application.  Application 
shall in each case be in accordance with the instructions of the manufacturer of the 
material, except as modified herein. 

 
B. Surrounding areas which are not to be coated shall be completely protected from spray, 

spattering, or dripping, using drop cloths or other protective measures, as required. Spillage 
or dripping which occurs shall be immediately and completely removed, leaving no stain.  
Solvents or cleaning methods shall be those recommended by the manufacturer of the 
material being used. 

 
C. Furnish the service of a competent field representative of the approved manufacturer of the 

sealant.  The field representative shall be present at the work site prior to any mixing of 
components to instruct on application and inspection of procedures and to inspect the 
finish or the prepared surfaces prior to application of the sealant.  The representative shall 
make at least one additional visit to the site as the work progresses and shall report on each 
visit to the Contractor and the Engineer, advising as to whether the application  is being 
performed in accordance with this specification and the printed instructions of the 
manufacturers. 
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PART 2 - PRODUCTS 
 
2.01 ACCEPTABLE MANUFACTURERS: 
 

A. Sealants and primers for use with sealants shall be as manufactured by J.B. Fred Kuhls, 
Brooklyn, New York; Minwax Co., Inc., New York, New York; Dewey and Almy 
Chemical Division of W.R. Grace & Co., Cambridge, Massachusetts; Sonneborn Building 
Products, New York, New York; or an approved equal product. 

 
2.02 MATERIALS: 
 

A. Sealants 
 

1. Sealants shall be non-staining materials conforming to the requirements of United 
States of America Standards Institute "Standard Specification for Polysulfide-Base 
Sealing Compounds for the Building Trade", USA 116.l. Compound shall be Class A 
(self-leveling), or Class B (non-sag), as applicable in each case for the joint to be 
caulked.  Color of sealant shall match as closely as possible the color of the 
surrounding materials, and when used adjacent to masonry work the compound shall 
match the color of the mortar in the masonry joints.  Precise color shall in all cases 
be subject to the approval of the Engineer. 

 
B. Joint Cleaner 
 

1. Non-corrosive and non-staining type, recommended by sealant manufacturer and 
compatible with joint forming materials. 

 
 
C. Primer 

 
1. Primer shall be non-staining type as recommended by the manufacturer of the 

sealant. 
 

D. Back-Up Material 
 

1. Back-up material for sealer shall be a non-staining type oakum, treated to prevent rot, 
or shall be a non-staining, compressible, closed-cell joint filler of polyvinyl chloride, 
neoprene vinyl, or a similar inert and permanent back-up material approved in 
advance by the Engineer.  Back-up materials containing oil or grease and materials 
which are not compatible with the primers and caulking compound shall not be used. 
Tremco Joint Backing and Dow Corning "Ethafoam" are approved back-up 
materials. 

 
E. Bond Breaker 
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1. Bond breaker tape shall be an adhesive-backed glazed butyl or polyethylene tape 
which will satisfactorily adhere to the premolded joint filler or concrete surface as 
required.  The tape shall be the same width as the joint. 

 
2. Bond breaker for concrete other than where tape is specifically called for shall be 

either bond breaker tape or a nonstaining type bond prevention coating such as 
Williams Tilt-up Compound by Williams Distributors, Inc. Silcoseal 77 by Nox-
Crete Incorporated or equal. 

 
PART 3 - EXECUTION 
 
3.01 EXAMINATION: 
 

A. Verify that substrate surfaces and joint openings are ready to receive work. 
 

B. Verify that joint backing and release tapes are compatible with sealant. 
 
3.02 PREPARATION: 
 

A. Where recommended by the manufacturer of the sealant, primer shall be used before 
sealant is applied.  Copper to be in contact with sealant shall be primed with five-pound cut 
shellac or as recommended by the sealant manufacturer, before sealant material is applied.  
Aluminum, stainless steel, and other materials shall have any protective film removed 
using a cloth dampened with Toluol, Xylol, or other suitable solvent. 

 
3.03 APPLICATION: 
 

A. Sealant shall be mixed and applied in accordance with the manufacturer's printed 
directions.  No materials shall be added to the compound. 

 
B. Joints and spaces to be caulked shall be clean, dust-free, and dry.  Mortar droppings, 

construction debris, and other foreign matter shall be removed from the joint before it is 
caulked.  Raking out excess mortar in masonry and similar joints which are to be caulked 
shall be performed by the trade responsible for installing the mortar. 

 
C. The joint or space to be sealed shall be packed tight with oakum or other approved filler 

materials, leaving a space approximately square in cross-section, and in no case deeper 
than half of its width, to receive the caulking compound.  Filler materials shall be 
sufficiently wider than the joint in which they are used to provide adequate resistance when 
sealant material is being gunned into the joint. 

 
D. Sealant shall be applied with a gun, using a nozzle of proper size to fit the joint width, and 

shall be forced into the joints with sufficient pressure to expel all air and fill the joint solid. 
Superficial pointing of joints with a skin bead will not be accepted.  Sealant shall be 
uniformly smooth and free from wrinkles, and shall have a slightly concave joint profile 
when dry.  Intersections of beads shall form neat miters.  Sealant at edges of the joint shall 
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be flush with the edges of the adjacent surfaces.  Excess sealant material shall be removed. 
 Improperly filled or finished joints shall be raked out and resealed. 

 
E. Sealant depth shall not exceed one-half of joint width. 

 
F. Particular care shall be taken not to soil adjacent surfaces. Spillage or excess material shall 

be removed immediately, leaving no stain.  Masking tape shall be used as required to 
protect surrounding surfaces and prevent staining.  Masking tape shall be removed 
immediately after tooling of the sealant.  Adjacent surfaces soiled by operations under this 
section shall be cleaned to equal their condition before the start of the caulking work. 

 
G. Spaces left between walls and elements of roof shall be filled with back-up material inserts 

and then caulked on both sides. 
 
 
 END OF SECTION 
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SECTION 08110 

HOLLOW METAL DOORS AND FRAMES 

PART 1 GENERAL 

1.01 SUMMARY: 

A. Provide steel doors and frames. 

1.02 SUBMITTALS: 

A. Product Data: Submit manufacturer's product data and installation instructions for each material 
and product used. 

B. Shop Drawings: Submit shop drawings indicating material characteristics, details of 
construction, connections, and relationship with adjacent construction. 

1.03 QUALITY ASSURANCE: 

A. Comply with governing codes and regulations. Provide products of acceptable manufacturers 
which have been in satisfactory use in similar service for three years. Use experienced installers. 
Deliver, handle, and store materials in accordance with manufacturer's instructions. 

B. Standards: ANSI/SDI-100, Recommended Specifications for Standard Steel Doors and Frames. 

C. Performance Standards: 

1. Fire-Rated Assemblies: NFPA 80, and acceptable testing agency listing. 

PART 2 PRODUCTS 

2.01 MATERIALS: 

A. Interior Steel Doors: 

1. Manufacturers: Amweld Building Products; Ceco Door Products; Curries Co.; Mesker Door; 
Steelcraft Manufacturing; or approved equal. 

2. Material: Minimum 18-gauge steel sheet. 
3. Thickness: 1-3/4 inches. 
4. Finish: Factory primed and field painted. 
5. Accessories: 

a. Reinforcements for hinges and hardware 

B. Interior Steel Frames: 

1. Manufacturers: Amweld Building Products; Ceco Door Products; Curries Co.; Mesker Door; 
Steelcraft Manufacturing; or approved equal. 

2. Material: Minimum 16-gauge steel sheet. 
3. Corners: Mitered or coped. 
4. Type: Welded, at CMU walls and at glazed openings 
5. Finish: Factory primed and field painted. 
6. Accessories: 

a. Reinforcements at hinges and latches 
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b. Clips or appropriate tie-backs to secure frame to surrounding construction  
c. Silencers. 
d. Glazing stops at glazed openings 

PART 3 EXECUTION 

3.01 INSTALLATION: 

A. Fabricate work to be rigid, neat and free from seams, defects, dents, warp, buckle, and exposed 
fasteners. Install doors and frames in compliance with SDI-100, NFPA 80, and requirements of 
authorities having jurisdiction. 

B. Provide thermally improved doors with maximum U-value of 0.24 BTU/hr./square foot degree F 
(ASTM C 236) for all exterior doors and elsewhere as noted. 

C. Provide acoustically improved doors with minimum STC of 33 (ASTM E 90 and ASTM E 413) 
where indicated. 

D. Hardware: Prepare doors and frames to receive hardware on final schedule. Provide for 3 
silencers on single doorframes; 2 on double doorframes. 

E. Shop Finish: Clean, treat and prime paint all work with rust-inhibiting primer comparable with 
finish paint specified in Division 9 section. Provide asphalt emulsion sound deadening coating 
on concealed frame interiors. 

F. Touch up damaged coatings ready to receive finish painting. 

END OF SECTION 
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SECTION 08146 

FLUSH WOOD DOORS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS: 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY: 

A. Section Includes: 

1. Solid-core doors with wood-veneer faces. 
2. Factory finishing flush wood doors. 
3. Factory fitting flush wood doors to frames and factory machining for hardware. 

B. Related Sections: 

1. Section 08710 Door Hardware for door hardware. 
2. Section 08800 Glass and Glazing  for glass view panels in flush wood doors.  

1.03 ACTION SUBMITTALS: 

A. Product Data:  For each type of door indicated.  Include details of core and edge 
construction, louvers, and trim for openings.  Include factory-finishing specifications. 

B. Shop Drawings:  Indicate location, size, and hand of each door; elevation of each kind of door; 
construction details not covered in Product Data; location and extent of hardware blocking; and 
other pertinent data. 

1. Indicate dimensions and locations of mortises and holes for hardware. 
2. Indicate dimensions and locations of cutouts. 
3. Indicate requirements for veneer matching. 
4. Indicate doors to be factory finished and finish requirements. 
5. Indicate fire-protection ratings for fire-rated doors. 

C. Samples for Verification: 

1. Factory finishes applied to actual door face materials, approximately 8 by 10 inches (200 
by 250 mm), for each material and finish.  For each wood species and transparent finish, 
provide set of three samples showing typical range of color and grain to be expected in 
the finished work. 

1.04 INFORMATIONAL SUBMITTALS: 

A. Warranty:  Sample of special warranty. 
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1.05 QUALITY ASSURANCE: 

A. Source Limitations:  Obtain flush wood doors from single manufacturer. 

B. Quality Standard:  In addition to requirements specified, comply with WDMA I.S.1-A, 
"Architectural Wood Flush Doors." 

C. Fire-Rated Wood Doors:  Doors complying with NFPA 80 that are listed and labeled by a 
qualified testing agency, for fire-protection ratings indicated, based on testing at positive 
pressure according to NFPA 252 and UL 10C. 

D. Smoke-Control Door Assemblies:  Fire rated door assemblies opening to a corridor or located 
within a smoke barrier shall comply with requirements of UL 1784 and bear the appropriate 
label indicating conformance. 

1.06 DELIVERY, STORAGE, AND HANDLING: 

A. Comply with requirements of referenced standard and manufacturer's written instructions. 

B. Package doors individually in plastic bags or cardboard cartons. 

C. Mark each door on top rail with opening number used on Shop Drawings. 

1.07 PROJECT CONDITIONS: 

A. Environmental Limitations:  Do not deliver or install doors until spaces are enclosed and 
weathertight, wet work in spaces is complete and dry, and HVAC system is operating and 
maintaining ambient temperature and humidity conditions at occupancy levels during the 
remainder of the construction period. 

1.08 WARRANTY: 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace doors that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Warping (bow, cup, or twist) more than 1/4 inch (6.4 mm) in a 42-by-84-inch 
(1067-by-2134-mm) section. 

b. Telegraphing of core construction in face veneers exceeding 0.01 inch in a 3-inch 
(0.25 mm in a 76.2-mm) span. 

2. Warranty Period for Solid-Core Interior Doors:  Life of installation. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS: 

A. Basis-of-Design Product:  The design of wood doors is based on products by Marshfield Door 
System, Inc.  Comparable products by alternate manufacturers are acceptable subject to 
compliance with the performance and quality standards established by the listed products. 
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2.02 DOOR CONSTRUCTION, GENERAL: 

A. Low-Emitting Materials:  Fabricate doors with adhesives and composite wood products that do 
not contain urea formaldehyde. 

B. WDMA I.S.1-A Performance Grade:  Heavy Duty. 

C. Particleboard-Core Doors: 

1. Particleboard:  ANSI A208.1, Grade LD-2, made with binder containing no urea-
formaldehyde resin. 

2. Blocking:  Provide wood blocking in particleboard-core doors as needed to eliminate 
through-bolting hardware. 

D. Mineral-Core Doors: 

1. Core:  Noncombustible mineral product complying with requirements of referenced 
quality standard and testing and inspecting agency for fire-protection rating indicated. 

2. Blocking:  Provide composite blocking with improved screw-holding capability approved 
for use in doors of fire-protection ratings indicated as needed to eliminate through-bolting 
hardware. 

3. Edge Construction:  At hinge stiles, provide laminated-edge construction with improved 
screw-holding capability and split resistance.  Comply with specified requirements for 
exposed edges. 

2.03 VENEERED-FACED DOORS FOR TRANSPARENT FINISH: 

A. Interior Solid-Core Doors: 

1. Types: 

a. Non-rated:  Marshfield DPC-1 
b. Fire-rated:  DFM-XPPFM Series with fire ratings indicated. 

2. Grade:  Premium, with Grade A faces. 
3. Species:  Red oak. 
4. Cut:  Plain sliced (flat sliced). 
5. Assembly of Veneer Leaves on Door Faces:  Running match. 
6. Exposed Vertical Edges: Applied wood-veneer edges of same species as faces and 

covering edges of faces. 
7. Core:  Particleboard for non-rated doors.  Mineral core for fire-rated doors. Construction:  

Five plies.  Stiles and rails are bonded to core, then entire unit abrasive planed before 
veneering.  Faces are bonded to core using a hot press. 

2.04 LOUVERS AND LIGHT FRAMES: 

A. Wood Louvers:  Provide manufacturer’s standard wood louvers as follows. 

1. Wood Species:  Same species as door faces. 
2. Profile:  Manufacturer's standard shape – Marshfield Flat Slat. 

B. Wood Beads for Light Openings in Wood Doors:  Provide manufacturer's standard wood beads 
as follows unless otherwise indicated. 

1. Wood Species:  Same species as door faces. 



 

08146-4 
 

2. Profile:  Manufacturer's standard shape – Marshfield W-3. 

C. Metal Frames for Light Openings in Fire-Rated Doors:  Manufacturer's standard frame formed 
of 0.048-inch- (1.2-mm-) thick, cold-rolled steel sheet; with baked-enamel- or powder-coated 
finish; and approved for use in doors of fire-protection rating indicated. 

2.05 FABRICATION: 

A. Factory fit doors to suit frame-opening sizes indicated.  Comply with clearance requirements of 
referenced quality standard for fitting unless otherwise indicated. 

1. Comply with requirements in NFPA 80 for fire-rated doors. 

B. Factory machine doors for hardware that is not surface applied.  Locate hardware to comply 
with DHI-WDHS-3.  Comply with final hardware schedules, door frame Shop Drawings, 
DHI A115-W series standards, and hardware templates. 

1. Coordinate with hardware mortises in metal frames to verify dimensions and alignment 
before factory machining. 

2. Metal Astragals:  Factory machine astragals and formed-steel edges for hardware for 
pairs of fire-rated doors. 

C. Openings:  Cut and trim openings through doors in factory. 

1. Light Openings:  Trim openings with moldings of material and profile indicated. 
2. Glazing:  Factory install glazing in doors indicated to be factory finished.  Comply with 

applicable requirements in Division 08 Section "Glazing." 
3. Louvers:  Factory install louvers in prepared openings.Usually retain paragraph below to 

provide additional weather resistance. 

2.06 FACTORY FINISHING: 

A. General:  Comply with referenced quality standard for factory finishing.  Complete fabrication, 
including fitting doors for openings and machining for hardware that is not surface applied, 
before finishing. 

1. Finish faces, all four edges, edges of cutouts, and mortises.  Stains and fillers may be 
omitted on top and bottom edges, edges of cutouts, and mortises. 

B. Finish doors at factory. 

C. Transparent Finish: 

1. Grade:  Premium. 
2. Finish:  WDMA TR-6 catalyzed polyurethane – Marshfield Enviroclad UV.  Stain color 

as selected by Architect from manufacturer’s full range of standard stain colors. 

PART 3 - EXECUTION 

3.01 EXAMINATION: 

A. Examine doors and installed door frames before hanging doors. 
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1. Verify that frames comply with indicated requirements for type, size, location, and swing 
characteristics and have been installed with level heads and plumb jambs. 

2. Reject doors with defects. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 INSTALLATION: 

A. Hardware:  For installation, see Division 08 Section "Door Hardware." 

B. Installation Instructions:  Install doors to comply with manufacturer's written instructions and 
the referenced quality standard, and as indicated. 

1. Install fire-rated doors in corresponding fire-rated frames according to NFPA 80. 

C. Factory-Fitted Doors:  Align in frames for uniform clearance at each edge. 

D. Factory-Finished Doors:  Restore finish before installation if fitting or machining is required at 
Project site. 

3.03 ADJUSTING: 

A. Operation:  Rehang or replace doors that do not swing or operate freely. 

B. Finished Doors:  Replace doors that are damaged or that do not comply with requirements.  
Doors may be repaired or refinished if work complies with requirements and shows no evidence 
of repair or refinishing. 

C. Protect doors as recommended by door manufacturer to ensure that wood doors will be without 
damage or deterioration at the time of Substantial Completion. 

END OF SECTION  
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SECTION 08313 

ACCESS DOORS AND FRAMES 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS: 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY: 

A. Section Includes: 

1. Access doors and frames for walls and ceilings. 
2. Floor access doors and frames. 

B. Related Requirements: 

1. Division 15 "Heating, Venting, And Air Conditioning" for heating and air-conditioning 
duct access doors. 

2. Division 15 "Plumbing" for plumbing valve access doors. 

1.03 ACTION SUBMITTALS: 

A. Product Data:  For each type of product. 

1. Include construction details, fire ratings, materials, individual components and profiles, 
and finishes. 

PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS: 

A. Fire-Rated Access Doors and Frames:  Units complying with NFPA 80 that are identical to 
access door and frame assemblies tested for fire-test-response characteristics according to the 
following test method and that are listed and labeled by UL or another testing and inspecting 
agency acceptable to authorities having jurisdiction: 

1. NFPA 252 or UL 10B for fire-rated access door assemblies installed vertically. 

2.02 ACCESS DOORS AND FRAMES FOR WALLS AND CEILINGS: 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. J. L. Industries, Inc.; Div. of Activar Construction Products Group. 



 

08313-2 
 

2. Karp Associates, Inc. 
3. Larsen's Manufacturing Company. 
4. Milcor Inc. 
5. Nystrom, Inc. 

B. Source Limitations:  Obtain each type of access door and frame from single source from single 
manufacturer. 

C. Flush Interior Access Doors with Exposed Flanges: 

1. Assembly Description:  Fabricate door to fit flush to frame.  Provide manufacturer's 
standard-width exposed flange, proportional to door size. 

2. Locations:  Wall and ceiling. 
3. Uncoated Steel Sheet for Door:  Nominal 0.060 inch (1.52 mm), 16 gage. 

a. Finish:  Factory prime. 

4. Frame Material:  Same material, thickness, and finish as door. 
5. Hinges:  Manufacturer's standard. 
6. Hardware:  Lock – flush screwdriver operated steel cam. 

D. Fire-Rated, Flush Access Doors with Exposed Flanges: 

1. Assembly Description:  Fabricate door to fit flush to frame, with a core of mineral-fiber 
insulation enclosed in sheet metal.  Provide self-latching door with automatic closer and 
interior latch release.  Provide manufacturer's standard-width exposed flange, 
proportional to door size. 

2. Locations:  Wall and ceiling. 
3. Fire-Resistance Rating:  Not less than that of adjacent construction. 
4. Uncoated Steel Sheet for Door:  Nominal 0.036 inch (0.91 mm), 20 gage]. 

a. Finish:  Factory prime. 

5. Frame Material:  Same material, thickness, and finish as door. 
6. Hinges:  Manufacturer's standard. 
7. Hardware:  Latch – universal turn ring and key lock. 

2.03 MATERIALS: 

A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

B. Steel Sheet:  Uncoated or electrolytic zinc coated, ASTM A 879/A 879M, with cold-rolled steel 
sheet substrate complying with ASTM A 1008/A 1008M, Commercial Steel (CS), exposed. 

C. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B; with 
minimum G60 (Z180) or A60 (ZF180) metallic coating. 

D. Frame Anchors:  Same type as door face. 

E. Inserts, Bolts, and Anchor Fasteners:  Hot-dip galvanized steel according to 
ASTM A 153/A 153M or ASTM F 2329. 
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2.04 FABRICATION: 

A. General:  Provide access door and frame assemblies manufactured as integral units ready for 
installation. 

B. Metal Surfaces:  For metal surfaces exposed to view in the completed Work, provide materials 
with smooth, flat surfaces without blemishes.  Do not use materials with exposed pitting, seam 
marks, roller marks, rolled trade names, or roughness. 

C. Doors and Frames:  Grind exposed welds smooth and flush with adjacent surfaces.  Furnish 
attachment devices and fasteners of type required to secure access doors to types of supports 
indicated. 

1. Provide mounting holes in frames for attachment of units to metal or wood framing. 
2. Provide mounting holes in frame for attachment of masonry anchors. 

D. Latching Mechanisms:  Furnish number required to hold doors in flush, smooth plane when 
closed. 

1. For cylinder locks, furnish two keys per lock and key all locks alike. 

2.05 FINISHES: 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  
Variations in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 

D. Steel and Metallic-Coated-Steel Finishes: 

1. Factory Prime:  Apply manufacturer's standard, fast-curing, lead- and chromate-free, 
universal primer immediately after surface preparation and pretreatment. 

PART 3 - EXECUTION 

3.01 EXAMINATION: 

A. Examine substrates for compliance with requirements for installation tolerances and other 
conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 INSTALLATION: 

A. Comply with manufacturer's written instructions for installing access doors and frames. 
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B. Install doors flush with adjacent finish surfaces or recessed to receive finish material. 

3.03 ADJUSTING: 

A. Adjust doors and hardware, after installation, for proper operation. 

B. Remove and replace doors and frames that are warped, bowed, or otherwise damaged. 

END OF SECTION  
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SECTION 08550 
 

FIBERGLASS WINDOWS 
 
PART 1 - GENERAL 
 
1.01 GENERAL REFERENCE: 
 
 A. The General Conditions, Supplementary General Conditions and Division 1 of 

these specifications are hereby included as part of this section. 
 
1.02 SUMMARY: 
 
 A. Ultrex double hung window complete with hardware, glazing, weather strip, 

insect screen, simulated divided lite, jamb extension, and standard or specified 
anchors, trim and attachments. 

 
B. Ultrex awning window complete with hardware, glazing, weather strip, insect 

screen, simulated divided lite, jamb extension, and standard or specified anchors, 
trim and attachments. 

 
1.03 RELATED WORK: 
 

A. Section 01330 – Submittals: Shop Drawings, Product Data, and Samples 
 
 B. Section 07920 – Joint Protection:  Sill sealant and perimeter caulking. 
 

C. Section 09910 – Painting:  paint or stain other than factory applied finish. 
 
1.04 REFERENCES: 
 
 A. American Society for Testing and Materials (ASTM): 

1. E 283:  Standard Test Method for Rate of Air Leakage Through Exterior 
Windows, Curtain Walls, and Doors. 

2. E 330:  Standard Test Method for Structural Performance of Exterior 
Windows, Curtain Walls, and Doors by Uniform Static Air Pressure 
Difference. 

3. E 547:  Standard Test Method for Water penetration of Exterior 
Windows, Curtain Walls, and Doors by Cyclic Static Air pressure 
Differential. 

4. E 774:  Specification for Sealed Insulated Glass Units. 
5. E 1=886:  Standard Test Method for performance of Exterior Windows, 

Curtain Walls, Doors, and Storm Shutters Impacted by Missile(s) and 
Exposed to Cyclic pressure Differentials. 

6. E 1996:  Standard Specifications for performance of Exterior Windows, 
Curtain Walls, Doors and Impact Protective Systems Impacted by 
Windborne Debris in Hurricanes. 

7. C 1036:  Standard Specification for Flat Glass. 
 

B. Window and Door Manufacturers Association (WDMA):  I.S.4:  Industry 
Standard for Water Repellent Preservative Treatment for Millwork. 
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C. Sealed Insulating Glass Manufacturers Association / Insulating Glass 

Certification Council (SIGMA / IGCC). 
 
D. American Architectural manufacturers Association / Window and Door 

Manufacturers Association (AAMA / WDMA): 
 
1. ANSI/AAMA/NWWDA 101 / I.S. 2-97:  Voluntary Specifications for 

Aluminum, Vinyl (PVC) and Wood Windows and Glass Doors. 
2. 101/I.S. 2/NAFS-02:  Voluntary Performance Specification for 

Windows, Skylights and Glass Doors. 
3. AAMA/WDMA/CSA 101/I.S.2/A440-05:  Standard/Specification for 

windows, doors, and unit skylights. 
 
E. Window and Door Manufacturers Association (WDMA):  Hallmark Certification 

Program. 
 
F. American Architectural Manufacturers Association (AAMA): 613: Voluntary 

Performance Requirements and Test procedures for Organic Coatings on Plastic 
Profiles. 

 
G. National Fenestration Rating Council (NFRC):  101: Procedure for Determining 

Fenestration Product Thermal Properties. 
 
1.05 SYSTEM DESCRIPTION: 
 

A. Design and Performance Requirements: 
1. Window Units shall be designed to comply with 101/I.S.2-97 and 

101/I.S.2/NAFS-02 
a. Double Hung HP:  H-LC50 rating 

2. Air leakage shall not exceed the following when tested at 1.57 psf 
according to ASTM E 283: 0.30 cfm per square foot of frame. 

3. No water penetration shall occur when units are tested at the following 
pressure according to ASTM E-547: 
a. Double Hung HP:  7.5 psf 

4. Units shall be designed to comply with ASTM E330 for structural 
performance when tested at the following pressures: 
a: Double Hung:  +75/-75 psf 

5. Thermal Unit “U” Value, .35 or less, complies with NFRC Certification. 
6. Forced Entry Resistance, complies with ASTM F588-04. 

 
1.06 SUBMITTALS: 
 

A. Shop Drawings:  Submit shop drawings under provisions of Section 01300. 
 
B. Product Data:  Submit catalog data under provisions of Section 01300. 
 
C. Samples: 

1. Submit corner section under provisions of Section 01300. 
2. Include glazing system, quality of construction, and specified finish. 
 



08550-3 
 

 
 
 
 

D. Quality Control Submittals:  Submit manufacturer’s certifications indicating 
compliance with specified performance and design requirements under 
provisions of Section 01300. 

 
1.07 QUALITY ASSURANCE: 
 

A. Regulatory Requirements:  Emergency Egress or Rescue:  Comply with 
requirements for sleeping units of IBC International Building Code and current 
Rhode Island Building Code. 

 
 
1.08 STORAGE AND HANDLING: 
 

A. Prime or seal wood surfaces, including surface to be concealed by wall 
construction, if more than thirty (30) days will expire between delivery and 
installation. 

 
B. Store window units in an upright position in a clean and dry storage area above 

ground and protect from weather under provisions of Section 01500. 
 
1.09 WARRANTY: 
 

A. Windows shall be warranted to be free from defects in manufacturing, materials 
and workmanship for a period of ten (10) years from purchase date. 

 
B. Window glass shall be warranted to be free from defects in manufacturing, 

materials and workmanship for a period of twenty (20) years from the purchase 
date. 

 
 
PART 2   PRODUCTS 
 
2.01 MANUFACTURED UNITS: 
 
 Description: All Ultrex® Double Hung (and related stationary or picture units) as 

manufactured by Integrity Windows and Doors, Fargo, North Dakota.  Operating sash tilt 
to interior for cleaning or removal. 

 
A. Frame Description 

 
1. Interior:  Pultruded reinforced fiberglass (Ultrex®), 0.070 – 0.077 inch (2 

mm) thick. 
 

2. Frame width:  3 3/32 inches (79 mm). 
 

3. Jamb depth: 2 inches (51 mm). 
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B. Sash Description 

 
1. Pultruded reinforced fiberglass (Ultrex®), 0.075 – 0.077 inch (2 mm) thick. 

 
2. Composite sash thickness:  15/16” inches (24 mm). 

 
C. Glazing 

 
1. Select quality complying with ASTM C 1036. Insulating glass 

SIGMA/IGCC Certified to performance level CBA when tested in 
accordance with ASTM E 774. 

 
2. Glazing Method:  11/16 inch (19 mm) Insulated glass. 

 
3. Glass type:  Low E 272 – Argon gas. 

 
4. Glazing seal:  Silicone bedding at exterior and a glazing boot to interior. 

 
D. Finish  

 
1. Factory baked on acrylic utethane. 

 
2. Color:  Stone White exterior with Stone White interior. 

 
E. Hardware 

 
1. Balance System:  Coil spring block and tackle with nylon cord and glass 

filled nylon shoe and steel locking shoe. 
 

2. Jamb Track:  Pultrusion. 
 

3. Sash Lock:  High pressure zinc die-cast cam lock and keeper. 
a). Finish:  Phosphate coated and electrostatically painted.  Color: White. 
b). Two locks on units that are over 3-0 in width. 

 
4. Sash Lift:  Zinc die cast contoured sash lift.  Color:  White. 

 
F. Weather Strip 

 
1. Frame Weather Strip 

a). At Bottom Sash:  Color: White – Combination foam filled bulb. 
b). At Top Sash:  Color: White – Combination hollow vinyl bulb. 
c). At Interlock: White: Rigid ABS with flexible hollow bulb. 

 
G. Jamb Extension 

 
1. Standard:  Jamb is 2”; optional factory installed 4-9/16” (116 mm). 

 
H. Insect Screen 

 
1. Factory installed full screen.  Screen mesh, 18 by 16:  Charcoal fiberglass. 

a). Optional half screen is also available. 
 

2. Aluminum frame finish:  Stone White. 
 

I. Grilles-Between-The-Glass (GBG) 
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1. Manufactured from aluminum in an 11/16” (17 mm) wide contoured profile 
placed between the two panes of glass.  Available in rectangular and prairie 
lite cut patterns.  Prairie lite pattern – six lite for single hung and nine lite for 
picture.  Size limitations may apply to prairie cut availability. 

 
2. Colors: Stone White exterior with Stone White interior. 

 
J. Accessories and Trim 

 
1. Installation Accessories: 

 
a). Factory installed vinyl folding nailing fin at head, sill and side jambs. 
b). Installation brackets:  Brackets for 4-9/16 inch (116 mm) jambs. 
c). Structural Brackets: Rated for Hurricane Prone Locations 

 
 
PART 3 EXECUTION 
 
3.01 EXAMINATION: 

 
A. Acceptance of Conditions:  Beginning of installation confirms acceptance of 

existing conditions. 
 
3.02 INSTALLATION: 
 
 A. Assemble and install window unit according to manufacturer’s instructions and 

reviewed shop drawings. 
 

B. Install sealant and related backing materials at perimeter of unit or assembly in 
accordance with Section 07920.  Do not use expansive foam sealant. 

 
C. Install accessory items as required. 

 
 D. Use finish nails to apply wood trim and mouldings. 
 
3.03 CLEANING: 
 

A. Remove visible labels and adhesive residue according to manufacturer’s 
instructions. 

 
B. Leave windows and glass in a clean condition. 

 
3.04 PROTECTING INSTALLED CONSTRUCTION: 
 

A. Protect windows from damage by chemicals, solvents, paint, or other 
construction operations that may cause damage. 

 
 

END OF SECTION 
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SECTION 08710 

DOOR HARDWARE 

PART 1 -GENERAL  

  

1.01 RELATED DOCUMENTS: 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section.  

  

1.02 SUMMARY: 

A.  Section Includes  

1.  Furnishing and installation of all mechanical and electrical finish hardware necessary for 

all doors, and hardware as specified herein and as enumerated in hardware sets and as 

indicated and required by actual conditions at the building. The hardware shall include 

the furnishing of all necessary screws, bolts, expansion shields, drop plates, and all other 

devices necessary for the proper application of the hardware  

B. Related Sections 

1 Section 06100 - Rough Carpentry   

2 Section 06200- Finish Carpentry  

3 Section 08110 - Hollow Metal Doors and Frames  

4 Section 08800- Glass and Glazing 

C. Specific Omissions:  Hardware for the following is specified or indicated elsewhere, 

unless specifically listed in the hardware sets:  

1 Signage, except as noted.  

2 Complete toilet accessories including coat hooks, unless note otherwise.  

3 Overhead doors, unless noted otherwise. 

1.03 REFERENCES:  

A. Applicable state and local building codes and standards.  

B. FIRE/LIFE SAFETY  
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1. NFPA - National Fire Protection Association  

a. NFPA 70 – National Electric Code  

b. NFPA 80 - Standard for Fire Doors and Fire Windows  

c. NFPA 101 - Life Safety Code  

d. NFPA 105 - Smoke and Draft Control Door Assemblies  

 

C. UL - Underwriters Laboratories  

1 UL 10B - Fire Test of Door Assemblies  

2 UL 10C - Positive Pressure Test of Fire Door Assemblies  

3 UL 1784 - Air Leakage Tests of Door Assemblies  

4 UL 305 - Panic Hardware  

 

D. Accessibility  

1 ADA - Americans with Disabilities Act  

2 Accessible and Usable Buildings and Facilities- ICC ANSI A117.1  

 

E. DHI - Door and Hardware Institute  

1 Sequence and Format for the Hardware Schedule  

2 Recommended Locations for Builders Hardware  

 

F. ANSI - American National Standards Institute  

1. ANSI/BHMA A156.1 - A156.29, and ANSI A156.31 - Standards for Hardware and 

Specialties  

 

1.04 SUBMITTALS:  

A. General: Submit the following in accordance with Conditions of Contract and Division 1 

requirements. Advise architect within the submittal package of incompatibility or issues.  



 08710 - 3 

B. Catalog Cuts: Product data including manufacturers' technical product data for each item 

of door hardware, installation instructions, maintenance of operating parts and finish, and 

other information necessary to show compliance with requirements.  

C. Final Hardware Schedule Content:  Submit schedule with hardware sets in vertical format 

as illustrated by the Sequence of Format for the Hardware Schedule as published by the Door 

and Hardware Institute. Indicate complete designations of each item required for each door or 

opening, include the following information:  

1. Door Index; include door number, heading number, and Architects hardware set 

number.  

2. Opening Lock Function Spreadsheet; list locking device and function for each opening.  

3. Type, style, function, size, and finish of each hardware item.  

4. Name and manufacturer of each item.  

5. Fastenings and other pertinent information.  

6. Location of each hardware set cross-referenced to indications on Drawings.  

7. Explanation of all abbreviations, symbols, and codes contained in schedule.  

8. Mounting locations for hardware.  

9. Door and frame sizes and materials.  

10. Name and phone number for the local manufacturer's representative for each product.  

11. Operational Description of openings with any electrified hardware (locks, exits, 

electromagnetic locks, electric strikes, automatic operators, door position switches, 

magnetic holders or closer/holder units, and/or access control components). Operational 

description should include how the door will operate on egress, ingress, and/or fire/smoke 

alarm connection.  

 

D. Key Schedule: After a keying meeting between representatives of the Owner, Architect, 

hardware supplier, and, if requested, the representative for the lock manufacturer, provide a 

keying schedule, listing the levels of keying, as well as an explanation of the key system's 

function, the key symbols used, and the door numbers controlled.  Utilize ANSI A156.28 

“Recommended Practices for Keying Systems” as a guideline for nomenclature, definitions, 

and approach for selecting the optimal keying system.  
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E. Samples:  If requested by the Architect, submit production sample or sample installations 

as requested of each type of exposed hardware unit in the finish indicated, and tagged with a 

full description for coordination with the schedule.  

1. Samples will be returned to the supplier in like-new condition.  Units that are 

acceptable to the Architect may, after final check of operations, be incorporated into the 

Work, within limitations of key coordination requirements.  

F. Templates:  After final approval of the hardware schedule, provide templates for doors, 

frames, and other work specified to be factory prepared for the installation of door hardware.  

H. Operations and Maintenance Data: Provide in accordance with Division 1 and include the 

following:  

1 Complete information on care, maintenance, and adjustment; data on repair and 

replacement parts, and information on preservation of finishes.  

2 Catalog pages for each product.  

3 Name, address, and phone number of local representative for each manufacturer.  

4 Parts list for each product.  

5 Copy of final approved hardware schedule, edited to reflect “As installed.”  

6 Copy of final keying schedule.  

7 One (1) complete set of special tools required for maintenance and adjustment of 

hardware, including changing of cylinders.  

8 Copy of warranties including appropriate reference numbers for manufacturers to 

identify the project.  

 

I. Certificates of Compliance: Upon request of Architect or Authority Having Jurisdiction 

certificates of compliance for fire-rated hardware and installation instructions shall be made 

available.  

 

1.05 QUALITY ASSURANCE:  

A. Substitutions:  Products are to be those specified to ensure a uniform basis of acceptable 

materials.  Requests for substitutions must be made in accordance with Division 1 

requirements.  If proposing a substitute product, submit product data for the proposed item 

with product data for the specified item and indicate basis for substitution and savings to be 
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made.  Provide sample if requested.  Certain products have been selected for their unique 

characteristics and particular project suitability.  

 

1 Items specified as "no substitute” shall be provided exactly as listed.  

2 Items listed with no substitute manufacturers listed have been requested by the Owner 

or Architect to match existing for continuity and/or future performance and maintenance 

standards or because there is no known equal product.  

3 If no other products are listed in a category, then "no substitute" is implied.  

 

B. Supplier Qualifications:  A recognized architectural hardware supplier, with warehousing 

facilities in the Project's vicinity, that has a record of successful in-service performance for 

supplying door hardware similar in quantity, type, and quality to that indicated for this 

Project and that provides a certified Architectural Hardware Consultant (AHC) available to 

the Owner, Architect, and Contractor, at reasonable times during the course of the Work for 

consultation.  

C. Single Source Responsibility: Obtain each type of hardware (latch and locksets, hinges, 

exit devices, closers, etc.) from a single manufacturer.  

D. Fire-Rated Openings: Provide door hardware for fire-rated openings that complies with 

NFPA Standard No. 80 and requirements of authorities having jurisdiction.  Provide only 

items of door hardware that are listed and are identical to products tested by Underwrites 

Laboratories, Intertek Testing Services, or other testing and inspecting organizations 

acceptable to the authorities having jurisdiction for use on types and sizes of doors indicated 

in compliance with requirements of fire-rated door and door frame labels.  

 

1.06 DELIVERY, STORAGE, AND HANDLING:  

A. Tag each item or package separately with identification related to the final hardware 

schedule, and include installation instructions with each item or package.  

B. Each article of hardware shall be individually packaged in manufacturer's original 

packaging.  

C. Contractor will provide secure lock-up for door hardware delivered to the Project, but not 

yet installed.  Control handling and installation of hardware items so that completion of 

Work will not be delayed by hardware losses both before and after installation.  
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D. Items damaged in shipment shall be replaced promptly and with proper material and paid 

for by whomever did the damage or caused the damage to occur.  

E. Hardware shall be handled in a manner to avoid damage, marring, or scratching. 

Irregularities that occur to the hardware after it has been delivered to the Project shall be 

corrected, replaced, or repaired by the Contractor.  Hardware shall be protected against 

malfunction due to paint, solvent, cleanser, or any chemical agent.  

F. No direct shipments will be allowed unless approved by the Contractor.  

 

1.07 WARRANTY:  

A. Provide manufacturer's warrantees as specified in Division 1 and as follows:  

1. Closers: 10 years, except electronic closers, 2 years.  

2. Exit Devices: 3 years, except electrified devices, 1 year.  

3. Locksets:  3 years, except electrified locksets, 1 year.  

4. Other hardware:  1 year.  

 

B. No liability is to be assumed where damage or faulty operation is due to improper 

installation, improper use, or abuse.  

C. Products judged to be defective during the warranty period shall be replaced or repaired in 

accordance with the manufacturer's warranty, at no additional cost to the Owner.  

 

1.08 MAINTENANCE:  

A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and 

maintenance instructions as needed for Owner's continued adjustment, maintenance, and 

removal and replacement of door hardware.  

PART 2 -PRODUCTS  

2.01 MANUFACTURERS:  

A. The Awarding Authority has determined that certain products should be selected for their 

unique characteristics and particular project suitability to insure continuity of existing and 

future performance and maintenance standards.  After investigating available product 

offerings the Awarding Authority has elected to prepare proprietary specifications.  These 
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products are specified with the notation: “No Substitute”  (NO OTHER PRODUCTS WILL 

BE CONSIDERED FOR THOSE LISTED IN PROJECTS DOCUMENTS.)  

B. Approval of manufacturers other than those listed shall be in accordance with paragraph  

1.05.A.  

C. Note that even though an acceptable substitute manufacturer may be listed, the product 

must provide all the functions and features of the specified product or it will not be approved.  

 

D. Hand of Door: Drawings show direction of slide, swing, or hand of each door leaf. 

Furnish each item of hardware for proper installation and operation of door movement as 

shown.  

E. Where the hardware specified is not adaptable to the finished shape or size of the members 

requiring hardware, furnish suitable types having the same operation and quality as the type 

specified, subject to the Architect's approval.  

2.02 MATERIALS: 

A. Fasteners  

1 Provide hardware manufactured to conform to published templates, generally prepared 

for machine screw installation.  

2 Furnish screws for installation with each hardware item. Finish exposed (exposed under 

any condition) screws to match hardware finish, or, if exposed in surfaces of other work, 

to match finish of this other work as closely as possible including "prepared for paint" 

surfaces to receive painted finish.  

3 Provide concealed fasteners for hardware units that are exposed when door is closed 

except to the extent that no standard units of type specified are available with concealed 

fasteners. Do not use thru-bolts for installation where bolt head or nut on opposite face is 

exposed in other work unless their use is the only means of reinforcing the work 

adequately to fasten the hardware securely.  Review door specification and advise 

Architect if thru-bolts are required.  

4 Hardware shall be installed with the fasteners provided by the hardware manufacturer.  

 

B. Hinges  

1. Provide five-knuckle, ball bearing hinges of type, material, and height as outlined in 

the following guide for this specification:  
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a. 1-3/4 inch thick doors, up to and including 36 inches wide: Exterior: standard weight, 

bronze/stainless steel, 4-1/2 inches high Interior: standard weight, steel, 4-1/2 inches high  

b. 1-3/4 inch thick doors over 36 inches wide: Exterior: heavy weight, bronze/stainless 

steel, 5 inches high Interior: heavy weight, steel, 5 inches high  

c. 2 inches or thicker doors: Exterior: heavy weight, bronze/stainless steel, 5 inches high 

Interior: heavy weight, steel, 5 inches high  

 

2. Provide three hinges per door leaf for doors 90 inches or less in height, and one 

additional hinge for each 30 inches of additional door height.  

3. Hinge Pins: Except as otherwise indicated, provide hinge pins as follows:  

a. Steel Hinges: Steel pins  

b. Non-Ferrous Hinges: Stainless steel pins  

c. Out-Swinging Exterior Doors:  Non-removable pins  

d. Out-Swinging Interior Lockable Doors:  Non-removable pins  

e. Interior Non-lockable Doors:  Non-rising pins  

4. The width of hinges shall be 4-1/2 inches at 1-3/4 inch thick doors, and 5 inches at 2 

inches or thicker doors. Adjust hinge width as required for door, frame, and/or wall 

conditions to allow proper degree of opening.  

5. Provide mortar guard for each electrified hinge specified, unless specified in hollow 

metal frame specification.  

6. Acceptable manufacturers and/or products:  Ives 5BB series, Hager BB series, Stanley 

FBB Series.  

 

C. Flush Bolts  

1 Provide automatic and manual flush bolts with forged bronze face plates, extruded 

brass levers, and with wrought brass guides and strikes.  Provide 12 inch steel or brass 

rods at doors up to 90 inches in height.  Top rods at manual flush bolts for doors over 90 

inches in height shall be increased by 6 inches for each additional 6 inches of door height.  

Provide dust-proof strikes at each bottom flush bolt.  

2 Acceptable manufacturers and/or products:  Ives, Burns, Rockwood.  
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D. Coordinators  

1 Provide a bar-type coordinating device, surface applied to the underside of the stop at 

the frame head where pairs of doors are equipped with automatic flush bolts, an astragal, 

or other hardware that requires synchronized closing of the doors.  

2 Provide a filler bar of the correct length for the unit to span the entire width of the 

opening, and appropriate brackets for parallel arm door closers and surface vertical rod 

exit device strikes.  Factory-prep coordinators for vertical rod devices if required.  

3 Acceptable manufacturers and/or products:  Ives, Burns, Rockwood.  

 

E. Mortise Locks  

1. Provide mortise locks certified as ANSI A156.13, Grade 1 Operational, and 

manufactured from heavy gauge steel, containing components of steel with a zinc 

dichromate plating for corrosion resistance.  Lock case shall be multi-function and field 

reversible for handing without opening the case.  Cylinders: Refer to 2.04 KEYING.  

2. Provide locks with a standard 2-3/4 inches backset with a full 3/4 inch throw stainless 

steel mechanical anti-friction latchbolt.  Deadbolt shall be a full 1 inch throw, constructed 

of stainless steel.  

3. Provide standard ASA strikes unless extended lip strikes are necessary to protect trim.  

4. Provide electrical options as scheduled. Provide electrified locksets with micro switch 

(RX) option that monitors the retractor crank, and is actuated when rotation of the inside 

or outside lever rotates the retractor hub.  Provide normally closed contacts or normally 

open contacts as required by security system.  

5. Lever trim shall be solid brass, bronze, or stainless steel, cast or forged in the design 

specified, with wrought roses and external lever spring cages.  Levers shall be thru-bolted 

to assure proper alignment, and shall have a 2-piece spindle.  

a. Lever design shall be Falcon QG-Quantum Gala.  

b. Lever trim on the secure side of doors serving rooms considered by the authority 

having jurisdiction to be hazardous shall have a tactile warning  

6. Acceptable manufacturers and/or products: Falcon MA series, Best 45H series, Sargent 

8200 series.  
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F. Exit Devices  

 

1. Provide exit devices tested to ANSI/BHMA A156.3 Grade 1, and UL listed for Panic 

Exit and/or Fire Exit Hardware.  Cylinders: Refer to 2.04 KEYING.  

2. Exit devices shall be touchpad type, fabricated of brass, bronze, stainless steel, or 

aluminum, plated to the standard architectural finishes to match the balance of the door 

hardware.  

3. Touchpad shall extend a minimum of one half of the door width. Touch-pad finish 

shall be compatible to exit device finish. Compression springs will be used in devices, 

latches, and outside trims or controls, tension springs also acceptable.  

4. Devices to incorporate a deadlatching feature for security and/or for future addition of 

alarm kits and/or other electrical requirements.  

5. Provide manufacturer's standard strikes.  

6. Provide exit devices cut to door width and height. Locate exit devices at a height 

recommended by the exit device manufacturer, allowable by governing building codes, 

and approved by the Architect.  

7. Mechanism case shall sit flush on the face of all flush doors, or spacers shall be 

furnished to fill gaps behind devices.  Where glass trim or molding projects off the face 

of the door, provide glass bead kits.  

8. Non-fire-rated exit devices shall have cylinder dogging.  

9. Removable mullions shall be a 2 inches x 3 inches steel tube.  Where scheduled, 

mullion shall be of a type that can be removed by use of a keyed cylinder, which is self-

locking when re-installed.  

10. Where lever handles are specified as outside trim for exit devices, provide heavy-duty 

lever trims with forged or cast escutcheon plates.  Provide vandal-resistant levers that will 

travel to a 90-degree down position when more than 35 pounds of torque are applied, and 

which can easily be re-set.  

a. Lever style will match the lever style of the locksets.  

b. Lever trim on doors serving rooms considered by the authority having jurisdiction to 

be hazardous shall have a tactile warning.  

11. Exit devices for fire rated openings shall be UL labeled fire exit hardware.  
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12. Field drill weep holes per manufacturer’s recommendation for exit devices used in 

full exterior application, highly corrosive areas, and where noted in the hardware sets.  

13. Acceptable manufacturers and/or products:  Falcon 24/25 series with deadlatching, 

Precision Apex series, Sargent 80 series with deadlatching.  

 

 

H. Door Closers  

1 Provide door closers certified to ANSI/BHMA A156.4 Grade 1 requirements by a 

BHMA certified independent testing laboratory.  Closers shall be ISO 9000 certified. 

Units shall be stamped with date of manufacture code.  

2 Door closers shall have fully hydraulic, full rack and pinion action with an aluminum 

cylinder.  Closer body shall be 1-1/2 inch diameter, and heat-treated pinion journal shall 

be 11/16 inch diameter.  

3 Provide hydraulic fluid requiring no seasonal closer adjustment for temperatures 

ranging from 120 degrees F to 10 degrees F.  Fluid shall be fireproof and shall pass the 

requirements of the UL10C “positive pressure” fire test.  

4 Spring power shall be continuously adjustable over the full range of closer sizes, and 

allow for reduced opening force as required by accessibility codes and standards. 

Hydraulic regulation shall be by tamper-proof, non-critical valves. Closers shall have 

separate adjustment for latch speed, general speed, and backcheck.  

5 Closers shall not incorporate Pressure Relief Valve (PRV) technology.  

6 Provide special templates, drop plates, mounting brackets, or adapters for arms as 

required for details, overhead stops, and other finish hardware items interfering with 

closer mounting.  

7 Mount closers on room side of corridor doors, inside of exterior doors, and stair side of 

stairway doors from corridors. Closers shall not be visible in corridors, lobbies and other 

public spaces unless approved by Architect.  

8 Door closers meeting this specification:  Falcon SC70 series, Norton 7500 series, 

Sargent 351 series.  

 

I. Door Trim  
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1 Provide push plates 4 inches wide x 16 inches high x 0.050 inch thick and beveled 4 

edges. Where width of door stile prevents use of 4 inches wide plate, adjust width to fit.  

2 Provide push bars of solid bar stock, diameter and length as scheduled.  Push bars shall 

be of sufficient length to span from center to center of each stile.  Where required, mount 

back to back with pull.  

3 Provide offset pulls of solid bar stock, diameter and length as scheduled.  Where 

required, mount back to back with push bar.  

4 Provide pulls of solid bar stock, diameter and length as scheduled.  Where required, 

mount back to back with push bar.  

5 Provide pull plates 4 inches wide x 16 inches high x 0.050 inch thick, beveled 4 edges, 

and prepped for pull. Where width of door stile prevents use of 4 inches wide plate, 

adjust width to fit.  

6 Provide wire pulls of solid bar stock, diameter and length as scheduled.  

7 Acceptable manufacturers and/or products:  Ives, Burns, Rockwood.  

 

J. Protection Plates  

1. Provide kick plates, mop plates, and armor plates minimum of 0.050 inch thick as 

scheduled. Furnish with machine or wood screws, finished to match plates.  Sizes of 

plates shall be as follows:  

a. Kick Plates – 10 inches high x 2 inches less width of door on single doors, 1 inch less 

width of door on pairs  

b. Mop Plates – 4 inches high x 2 inches less width of door on single doors, 1 inch less 

width of door on pairs  

c. Armor Plates – 36 inches high x 2 inches less width of door on single doors, 1 inch less 

width of door on pairs  

 

2. Acceptable manufacturers and/or products:  Ives, Burns, Rockwood.  

K. Overhead Stops and Overhead Stop/Holders  

1Provide heavy duty concealed mounted overhead stop or overhead stop/holder as 

specified for exterior and interior vestibule single acting doors.  
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2Provide heavy or medium duty and concealed or surface mounted overhead stop or 

overhead stop/holder for interior doors as specified. Provide medium duty surface 

mounted overhead stop for interior doors and at any door that swings more than 140 

degrees before striking a wall, open against equipment, casework, sidelights, and/or 

where conditions do not allow a wall stop or a floor stop presents a tripping hazard.  

3Where overhead holders are specified provide friction type at doors without a closer and 

positive type at doors with a closer.   

4 Acceptable manufacturers and/or products:  Glynn-Johnson, Rixson, Sargent.  

 

L. Door Stops and Holders  

1. Provide door stops for all doors in accordance with the following requirements:  

a. Provide wall stops wherever possible. Provide convex type where mortise type 

locks are used and concave type where cylindrical type locks are used.  

b. Where wall stops cannot be used, provide dome type floor stops of the proper 

height.  

c. At any opening where a wall or floor stop cannot be used, a medium duty surface 

mounted overhead stop shall be used.  

 

2. Acceptable manufacturers and/or products:  Ives, Burns, Rockwood.  

M. Thresholds, Seals, Door Sweeps, Automatic Door Bottoms, and Gasketing  

1. Provide thresholds, weatherstripping (including door sweeps, seals, astragals) and 

gasketing systems (including smoke, sound, and light) as specified and per architectural 

details. Match finish of other items as closely as possible.  Size of thresholds shall be as 

follows:  

a. Exterior Saddle Thresholds – 1/2 inch high x jamb width x door width  

b. Interior Saddle Thresholds – ¼ inch high x jamb width x door width  

c. Bumper Seal Thresholds – 1/2 inch high x 5 inches wide x door width  

 

1 Provide door sweeps, seals, astragals, and auto door bottoms only of type where 

resilient or flexible seal strip is easily replaceable and readily available.  
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2 Acceptable manufacturers and/or products:  National Guard, Reese, Zero.  

 

N. Silencers  

1 Provide "Push-in" type silencers for each hollow metal or wood frame.  Provide three 

for each single frame and two for each pair frame.  Omit where gasketing is specified or 

required by code.  

2 Acceptable manufacturers and/or products:  Ives, Burns, Rockwood.  

 

2.03 FINISHES:  

A. Finish of all hardware shall be US26D (BHMA 626/652) with the exceptions as 

follows:  

1 Hinges at Exterior Doors:  US32D (BHMA 630).  

2 Push Plates, Pulls, and Push Bars:  US32D (BHMA 630).  

3 Protection Plates:  US32D (BHMA 630).  

4 Exterior Overhead Stops and Holders: US32D (BHMA 630).   

6 Door Closers: Powder Coat to Match.  

7 Weatherstipping: Clear Anodized Aluminum.  

8 Thresholds:  Mill Finish Aluminum.  

 

2.04 KEYING:  

A. Provide a new key system from the same manufacturer as the locks conforming to the 

following requirements:  

1. Provide removable core cylinders at all keyed devices, locksets, cylinder dogging, and 

exit device trim. Provide construction cores with construction master keying for use 

during construction. The hardware supplier, accompanied by the Owner or Owner’s 

security agent, shall install permanent keyed cores upon completion of the project. The 

temporary construction cores are to be returned to the hardware supplier.  
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2. Provide permanent cores and cylinders keyed by the manufacturer or authorized 

distributor as directed by the Owner. Provide owner with a copy of the bitting list, return 

receipt requested.  

3. The hardware supplier, accompanied by a qualified factory representative for the 

manufacturer of the cores and cylinders, shall meet with Owner and Architect to review 

keying requirements and lock functions. Submit a keying schedule to Architect for 

approval.  

4. Provide cores and cylinders, unless noted otherwise, operated by a Master Key System 

to be established for this project. Allow for two-hundred changes under the master key. 

All cylinders shall be keyed in alike or different sets as noted by their respective key set 

number. Do not use the letter "I" or “O” in the master key set.  

5. Provide keys as follows  

a. Ten master keys for each set.  

b. Three keys per core and/or cylinder.  

c. Two construction core control keys  

d. Two permanent core control keys  

e. Six construction master keys for each type (Contractor is to provide one set of 

construction keys to Architect)  

6. Visual key control:  

a. Keys shall be stamped with their respective key set number and stamped “DO NOT 

DUPLICATE".  

b. Master keys shall be stamped with their respective key set letters.  

c. Do not stamp any keys with the factory key change number.  

d. Do not stamp any cores with key set on face (front) of Core.  Stamp on back or side 

of cores so not to be visible when core is in cylinder.  

7. Deliver master keys, change keys, and/or key blanks from the factory or authorized 

distributor directly to the Owner in sealed containers, return receipt requested. Failure to 

comply with these requirements may be cause to require replacement of all or any part of 

the keying system that was compromised at no additional cost to the Owner.  

8. Approved products: Falcon, Best, Sargent.  
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2.05 KEY CONTROL SYSTEM:  

A. Provide a key control system, including envelopes, labels, tags with self-locking key clips, 

receipt forms, 3-way visible card index, temporary markers, permanent markers, and 

standard metal cabinet, all as recommended by system manufacturer, with capacity for 150% 

of the number of locks required for the Project.  

1 Provide complete cross index system set up by the hardware supplier, and place keys on 

markers and hooks in the cabinet as determined by the final key schedule.  

2 Provide hinged-panel type cabinet for wall mounting.  

3 Approved products: Telkee, HPC, Lund.  

PART 3 -EXECUTION  

3.01 EXAMINATION:  

A. Prior to installation of any hardware, examine all doors, frames, walls and related items 

for conditions that would prevent proper installation of finish hardware.  Correct all defects 

prior to proceeding with installation.  

3.02 INSTALLATION:   

A. Coordination:  

1. Prior to installation of hardware, schedule and hold a meeting for the purpose of 

instructing installers on proper installation and adjustment of finish hardware. 

Representatives of locks, exit devices, closers, automatic operators, and electrified 

hardware shall conduct training; provide at least 10 days notice to representatives. After 

training a letter of compliance, indicating when the training was held and who was in 

attendance, shall be sent to the Architect.  

2. Prior to ordering electrified hardware, schedule and hold a meeting for the purpose of 

coordinating finish hardware with security, electrical, doors and frames, and other related 

suppliers. A representative of the supplier of finish hardware, and doors and frames, the 

electrical subcontractor, and the Owner’s security contractor shall meet with the Owner, 

Architect, and General Contractor prior to ordering finish hardware. After meeting a 

letter of compliance, indicating when the training was held and who was in attendance, 

shall be sent to the Architect.  

 

B. Hardware will be installed by qualified tradesmen, skilled in the application of 

commercial grade hardware. For technical assistance if necessary, installers may contact the 

manufacturer’s rep for the item in question, as listed in the hardware schedule.  
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C. Mount hardware units at heights indicated in “Recommended Locations for Builders 

Hardware for Standard Steel Doors and Frames” by the Door and Hardware Institute.    

D. Install each hardware item in compliance with the manufacturer’s instructions and 

recommendations, using only the fasteners provided by the manufacturer.   

E. Do not install surface mounted items until finishes have been completed on the substrate. 

Protect all installed hardware during painting.  

F. Set units level, plumb and true to line and location.  Adjust and reinforce the attachment 

substrate as necessary for proper installation and operation.  

G. Operating parts shall move freely and smoothly without binding, sticking, or excessive 

clearance.  

3.03 ADJUSTING, CLEANING, AND DEMONSTRATING:  

A. Adjust and check each operating item of hardware and each door, to insure proper 

operation or function of every unit. Replace units which cannot be adjusted to operate freely 

and smoothly.  

B. Where door hardware is installed more than one month prior to acceptance or occupancy 

of a space or area, return to the installation during the week prior to acceptance or occupancy 

and make a final check and adjustment of all hardware items in such space or area. Clean 

operating items as necessary to restore proper function and finish of hardware and doors. 

Adjust door control devices to compensate for final operation of heating and ventilating 

equipment.  

C. Clean adjacent surfaces soiled by hardware installation.  

D. Instruct Owner’s personnel in the proper adjustment, lubrication, and maintenance of door 

hardware and hardware finishes.  

3.04 FIELD QUALITY CONTROL:  

A. Prior to Substantial Completion, the installer, accompanied by representatives of the 

manufacturers of locks, exit devices, closer, and any electrified hardware, shall perform the 

following work:  

1. Examine and re-adjust each item of door hardware as necessary to restore function of 

doors and hardware to comply with specified requirements.  

2 Consult with and instruct Owner’s personnel in recommended additions to the 

maintenance procedures.  
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3 Replace hardware items that have deteriorated or failed due to faulty design, materials, 

or installation of hardware units.  

4 Prepare a written report of current and predictable problems of substantial nature in the 

performance of the hardware.  

5 At completion of project, a qualified factory representative for the manufacturers of 

locksets, closer, exit devices, and access control products shall arrange and hold a 

training session to instruct the Owner’s personnel on the proper maintenance, adjustment, 

and/or operation of their respective products. After training a letter of compliance, 

indicating when the training was held and who was in attendance, shall be sent to the 

Architect.   

 

3.05 PROTECTION:  

A. Provide for the proper protection of complete items of hardware until the Owner accepts 

the project as complete.  Damaged or disfigured hardware shall be replaced or repaired by the 

responsible party.  

3.06 HARDWARE SCHEDULE: 

A. Provide hardware for each door to comply with requirements of Section “Finish 

Hardware,” hardware set numbers indicated in door schedule, and in the following schedule 

of hardware sets.  

B. It is intended that the following schedule includes complete items of finish hardware 

necessary to complete the work. If a discrepancy is found in the schedule, such as a missing 

item, improper hardware for a frame, door or fire codes, the preamble will be the deciding 

document.  

C. Locksets, exit devices, and other hardware items are referenced in the Hardware Sets for 

series, type, and function. Refer to the preamble for special features, options, 

cylinders/keying, and other requirements.  

D. Hardware Sets 

HEADING # 01 - (EXTERIOR ALUMINUM PAIR WITH DORMITORY/EXIT LOCKSET X FLUSH 
BOLTS X CLOSER) 

FOR USE ON MARK/DOOR #(S):   
104      
   
PROVIDE EACH PR DOOR(S) WITH THE FOLLOWING:    
QTY DESCRIPTION CATALOG NUMBER FINISH MFR 

6 EA  HINGE 5BB1 NRP SERIES AS SPECIFIED 630 IVE 
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2 EA  MANUAL FLUSH 
BOLT 

FB458 626 IVE 

1 EA  DUST PROOF STRIKE DP1/DP2 AS REQUIRED 626 IVE 
1 EA  DORMITORY/EXIT 

LOCK 
MA571 QG 630 FAL 

2 EA  SURFACE CLOSER SC71 SS 689 FAL 
1 SET  SEALS BY ALUMINUM DOOR SUPPLIER   
2 EA  DOOR SWEEP BY ALUMINUM DOOR SUPPLIER   
1 EA  THRESHOLD BY ALUMINUM DOOR SUPPLIER   

 
 

HEADING # 02 - (EXTERIOR SINGLE WITH PUSH/PULL X DEADBOLT) 

FOR USE ON MARK/DOOR #(S):   
105 106A  109  110A   
   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:    
QTY DESCRIPTION CATALOG NUMBER FINISH MFR 

3 EA  HINGE 5BB1 NRP SERIES AS SPECIFIED 630 IVE 
1 EA  CLASSRM DEADBOLT D111 626 FAL 
1 EA  DOOR PULL 8103EZ -0 630 IVE 
1 EA  PUSH PLATE 8200 630 IVE 
1 EA  OVERHEAD STOP SURFACE HEAVY DUTY 900S SERIES 630 GLY 
1 EA  SURFACE CLOSER SC71 RW/PA 689 FAL 
1 EA  KICK PLATE 8400 10" X 2" LDW 630 IVE 
1 EA  SEALS 429A AL ZER 
1 EA  DOOR SWEEP 8198AA AL ZER 
1 EA  THRESHOLD 65A AL ZER 

 
NOTE: OVERHEAD STOP NOT REQUIRED @ DOOR #106A & 110A.  FURNISH WALL STOP. 
 
 

HEADING # 03 - (EXTERIOR SINGLE WITH STOREROOM LOCKSET) 

FOR USE ON MARK/DOOR #(S):   
100      
   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:    
QTY DESCRIPTION CATALOG NUMBER FINISH MFR 

3 EA  HINGE 5BB1 NRP SERIES AS SPECIFIED 630 IVE 
1 EA  STOREROOM LOCK MA581 QG 630 FAL 
1 EA  SURFACE CLOSER SC71 SS 689 FAL 
1 EA  KICK PLATE 8400 10" X 2" LDW 630 IVE 
1 EA  DRIP CAP 142A AL ZER 
1 EA  SEALS 429A AL ZER 
1 EA  DOOR SWEEP 8198AA AL ZER 
1 EA  THRESHOLD 65A AL ZER 
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HEADING # 04 - (EXTERIOR SINGLE WITH DORMITORY/EXIT LOCKSET) 

FOR USE ON MARK/DOOR #(S):   
101 102  111  112 E100  
   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:    
QTY DESCRIPTION CATALOG NUMBER FINISH MFR 

3 EA  HINGE 5BB1 NRP SERIES AS SPECIFIED 630 IVE 
1 EA  DORMITORY/EXIT 

LOCK 
MA571 QG 630 FAL 

1 EA  SURFACE CLOSER SC71 SS 689 FAL 
1 EA  KICK PLATE 8400 10" X 2" LDW 630 IVE 
1 EA  DRIP CAP 142A AL ZER 
1 EA  SEALS 429A AL ZER 
1 EA  DOOR SWEEP 8198AA AL ZER 
1 EA  THRESHOLD 65A AL ZER 

 
 

HEADING # 05 - (EXTERIOR SINGLE WITH DORMITORY/EXIT LOCKSET) 

FOR USE ON MARK/DOOR #(S):   
113B      
   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:    
QTY DESCRIPTION CATALOG NUMBER FINISH MFR 

3 EA  HINGE 5BB1 NRP SERIES AS SPECIFIED 630 IVE 
1 EA  DORMITORY/EXIT 

LOCK 
MA571 QG 630 FAL 

1 EA  SURFACE CLOSER SC71 RW/PA 689 FAL 
1 EA  KICK PLATE 8400 10" X 2" LDW 630 IVE 
1 EA  STOP WS407/FS436 AS SPECIFIED 626 IVE 
1 EA  DRIP CAP 142A AL ZER 
1 EA  SEALS 429A AL ZER 
1 EA  DOOR SWEEP 8198AA AL ZER 
1 EA  THRESHOLD 65A AL ZER 

 
 

HEADING # 06 - (EXTERIOR PAIR WITH STOREROOM LOCKSET X FLUSH BOLTS X CLOSER) 

FOR USE ON MARK/DOOR #(S):   
P100      
   
PROVIDE EACH PR DOOR(S) WITH THE FOLLOWING:    
QTY DESCRIPTION CATALOG NUMBER FINISH MFR 

6 EA  HINGE 5BB1 NRP SERIES AS SPECIFIED 630 IVE 
2 EA  MANUAL FLUSH 

BOLT 
FB458 626 IVE 

1 EA  DUST PROOF STRIKE DP1/DP2 AS REQUIRED 626 IVE 
1 EA  STOREROOM LOCK MA581 QG 630 FAL 
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2 EA  SURFACE CLOSER SC71 SS 689 FAL 
2 EA  KICK PLATE 8400 10" X 1" LDW 630 IVE 
1 EA  DRIP CAP 142A AL ZER 
1 EA  SEALS 429A AL ZER 
1 EA  ASTRAGAL 8193AA AL ZER 
2 EA  DOOR SWEEP 8198AA AL ZER 
1 EA  THRESHOLD 65A AL ZER 

 
 

HEADING # 07 - (SINGLE WITH CLASSROOM LOCKSET) 

FOR USE ON MARK/DOOR #(S):   
103 106B  110B  113   
   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:    
QTY DESCRIPTION CATALOG NUMBER FINISH MFR 

3 EA  HINGE 5BB1 SERIES AS SPECIFIED 630 IVE 
1 EA  CLASSROOM LOCK MA561 QG 630 FAL 
1 EA  STOP WS407/FS436 AS SPECIFIED 626 IVE 
3 EA  SILENCER SR64 GRY IVE 

 
 

HEADING # 08 - (SINGLE WITH STOREROOM LOCKSET) 

FOR USE ON MARK/DOOR #(S):   
105A 109A      
   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:    
QTY DESCRIPTION CATALOG NUMBER FINISH MFR 

3 EA  HINGE 5BB1 SERIES AS SPECIFIED 630 IVE 
1 EA  STOREROOM LOCK MA581 QG 630 FAL 
1 EA  OVERHEAD STOP SURFACE MEDIUM DUTY 450S 

SERIES 
630 GLY 

3 EA  SILENCER SR64 GRY IVE 
 
 

HEADING # 09 - (SINGLE WITH PRIVACY SET X CLOSER) 

FOR USE ON MARK/DOOR #(S):   
112A 113A      
   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:    
QTY DESCRIPTION CATALOG NUMBER FINISH MFR 

3 EA  HINGE 5BB1 SERIES AS SPECIFIED 630 IVE 
1 EA  PRIVACY LOCK MA321 (OCC. IND.) QG 630 FAL 
1 EA  SURFACE CLOSER SC71 RW/PA 689 FAL 
1 EA  KICK PLATE 8400 10" X 2" LDW 630 IVE 
1 EA  STOP WS407/FS436 AS SPECIFIED 626 IVE 
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3 EA  SILENCER SR64 GRY IVE 
 
 

HEADING # 10 - (SINGLE WITH STOREROOM LOCKSET X CLOSER) 

FOR USE ON MARK/DOOR #(S):   
P101      
   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:    
QTY DESCRIPTION CATALOG NUMBER FINISH MFR 

3 EA  HINGE 5BB1 SERIES AS SPECIFIED 630 IVE 
1 EA  STOREROOM LOCK MA581 QG 630 FAL 
1 EA  SURFACE CLOSER SC71 SS 689 FAL 
1 EA  KICK PLATE 8400 10" X 2" LDW 630 IVE 
3 EA  SILENCER SR64 GRY IVE 

 
 

HEADING # 11 - (SPECIALTY DOORS) 

FOR USE ON MARK/DOOR #(S):   
108      
   
PROVIDE EACH PR DOOR(S) WITH THE FOLLOWING:    
QTY DESCRIPTION CATALOG NUMBER FINISH MFR 

1 EA  ALL HARDWARE BY DOOR MANUFACTURER   
 
 
 
 

END OF SECTION 
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SECTION 08800 

GLASS AND GLAZING 

PART 1 GENERAL 

1.01 SUMMARY: 

A. Provide glass and glazing at glazed hollow metal window at lunch room, and at sliding service 
window at reception. 

1.02 SUBMITTALS: 

A. Product Data: Submit manufacturer's product data and installation instructions for each material 
and product used. 

B. Shop Drawings: Submit shop drawings indicating material characteristics, details of 
construction, connections, and relationship with adjacent construction. 

C. Samples: Submit two representative samples of each material specified indicating visual 
characteristics and finish. Include range samples if variation of finish is anticipated. 

D. Warranty: Submit manufacturer's standard warranty. Include labor and materials to repair or 
replace defective materials. 

1. Laminated Glass: Manufacturer's 5-year warranty. 

1.03 QUALITY ASSURANCE: 

A. Comply with governing codes and regulations. Provide products of acceptable manufacturers 
which have been in satisfactory use in similar service for three years. Use experienced installers. 
Deliver, handle, and store materials in accordance with manufacturer's instructions. 

B. Glazing Publications: 

1. GANA Publications: GANA's “Glazing Manual.” and “Laminated Glass Design Guide.” 

PART 2 PRODUCTS 

2.01 MATERIALS: 

A. Glass and Glazing: 

1. Manufacturers: AFG Industries; ACH Glass Operations (formerly Visteon); Cardinal IG; 
Libby Owens Ford; Pilkington; Viracon; or approved equal. 

2. Type: Laminated glass units. 
3. Auxiliary Materials: 

a. Elastomeric glazing sealants. 
b. Setting blocks, spacers, and compressible filler rods. 
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PART 3 EXECUTION 

3.01 INSTALLATION: 

A. Inspect framing and report unsatisfactory conditions in writing. 

B. Comply with GANA "Glazing Manual" and manufacturer’s instructions and recommendations. 
Use manufacturer's recommended spacers, blocks, primers, sealers, gaskets and accessories. 

C. Install glass with uniformity of pattern, draw, bow and roller marks. 

D. Install sealants to provide complete wetting and bond and to create a substantial wash away from 
glass. 

E. Remove and replace damaged glass and glazing. Wash, polish and protect all glass supplied 
under this section. 

END OF SECTION 
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SECTION 09220

SWIMMING POOL PLASTER

PART 1 – GENERAL

1.01 WORK INCLUDED:

A. Plaster pool floor and walls with approved design mix.

B. Plaster Activity Pool and Wading Pool floor and walls with Diamond Brite or
approved equal.

C. Water analysis and pre-fill requirements.

1.02 RELATED WORK:

A. The following items of related work are specified and included in other Sections
of the Specification:

1. Section 01330, SUBMITTALS

2. Section 03361, GUNITE FOR SWIMMING POOLS

3. Section 03370, SHOTCRETE

4. Section 07900, WATERSTOP AND SEALANT FOR SWIMMING
POOLS

5. Section 09311, SWIMMING POOL TILE

6. Section 13000, SUMMARY OF WORK FOR POOLS

1.03 QUALITY ASSURANCE:

A. Materials used in fulfilling the requirements of this Section shall be suitable for
each intended use and shall be of the type specified for each category. Materials
shall be applied under temperatures required for each type in accordance with the
manufacturers’ recommendations.

B. In addition to other requirements, compounds shall contain no acid or ingredients
that will affect masonry, corrode metal, or have injurious effects on paint.

C. Use proper materials specified herein for each location whether Drawings call for
“caulking” or “sealant”.
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D. Submit manufacturers’ certification of compliance with these specifications for
each material. (Acceptable for use in swimming pool.)

E. Protect all pipes, fittings, gutters and drains from debris during preparation and
plaster operations.

1.04 REFERENCES:

A. The following standards form part of these specifications as referenced:

American Society for Testing and Materials (ASTM)

ASTM C150 Portland Cement

ASTM C144 Aggregate for Masonry Mortar

ASTM C207 Hydrated Lime for Masonry Purposes

ASTM C206-03 Finishing Hydrated Lime

1.05 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

A. Samples: Prepare 24-inch by 24-inch square panel at the site showing color and
texture for pool plaster. Finished plasterwork shall match the approved sample
panel.

B. Certificates: Submit certificates attesting that the materials furnished meet the
requirements specified herein.

C. Certifications: Please submit the resumes of the individuals performing the work
and a list or previously completed projects in the last five years that uses the
same material and technique as the material being submitted

D. Test Report: Submit results of domestic water analysis and calculation of amounts
of chemicals required to balance pool water on initial fill of pool.

1.06 PRODUCT DELIVERY AND STORAGE:

A. Deliver manufactured materials to site in manufacturers’ original unbroken
packages or containers bearing manufacturers’ name and brand labels. Keep
cementitious materials dry until ready to be used and stored off the ground, under
cover and away from damp surfaces.
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1.07 JOB CONDITIONS:

A. Apply plaster in swimming pool only when ambient temperature is above 40
degrees F and below 90 degrees F, and protect applied plaster from rapid drying
by sun or wind until curing is completed or pool is filled with water. Proper
application temperatures shall confirm with the submitted products manufacturers
specifications.

1.08 GUARANTEES:

A. The Contractor warrants to the Owner that materials and equipment furnished
under the contract will be of good quality and new unless otherwise required or
permitted by the Contract documents, that the work will be free from defects not
inherent in the quality required or permitted and that the work will conform to the
requirements of the Contract Documents. Work not conforming to these
requirements, including substitutions not properly approved and authorized may
be considered defective. The Contractor’s warranty excludes remedy for damage
or defect caused by abuse, improper or insufficient maintenance, improper
operation, modifications not executed by the Contractor or improper wear and tear
under normal usage. If required by the Owner, the Contractor shall furnish
satisfactory evidence as to the kind and quality of materials and equipment. All
warranties shall be for a period of one year, unless otherwise specified.

B. The Contractor shall agree to repair or replace any work at no cost to the Owner,
upon written notification from the Owner within the warranty period. Prorated
warranties are not acceptable.

PART 2 – PRODUCTS

2.01 APPROVED SUPPLIES AND COLOR STYLES: ACTIVITY POOL

A. Diamond Brite plaster by Southern Grout & Mortar, Pompano Beach, FL. Color
shall be “Premium White”. This style shall be applied on all walls and floor of
the pool except the zero entry portion of the pool, to a depth of 2-FT as indicated
on the plans.

1. Zero depth entry to a depth of 2-FT shall be “Ivory” – manufactured by
Diamond Brite. This shall be found only on the floors of the zero entry to
a depth of 2-FT.

B. Wet Edge Technologies Plaster, Mesa, AZ. Color shall be “Polar White”. This
style shall be applied on all walls and floor of the pool except the zero entry
portion of the pool, to a depth of 2-FT as indicated on the plans.
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1. Zero depth entry to a depth of 2-FT shall be “White Diamonds” –
manufactured by Wet Edge Technologies. This shall be found only on the
floors of the zero entry to a depth of 2-FT.

C. Or Approved Equal.

D. Water: Clean, fresh, from domestic potable source.

E. Contractor to submit color sampling with colors that are similar to the ones listed
above if an alternative sample is to be selected.

2.02 APPROVED SUPPLIES AND COLOR STYLES: WADING POOL

A. Diamond Brite plaster by Southern Grout & Mortar, Pompano Beach, FL. Color
shall be “Ivory”. This style shall be applied on all walls and floor of the wading
pool.

B. Wet Edge Technologies Plaster, Mesa, AZ. Color shall be “White Diamonds”.
This style shall be applied on all walls and floor of the wading pool.

C. Or Approved Equal.

D. Water: Clean, fresh, from domestic potable source.

E. Contractor to submit color sampling with colors that are similar to the ones listed
above if an alternative sample is to be selected.

2.03 PROPORTIONS AND MIXING:

A. Materials are specified on a volume basis and shall be measured in approved
containers, which will insure that the specified proportions will be controlled and
accurately maintained during the progress of the work. Measuring materials with
shovels (“shovel count”) is not permitted.

B. White Marble Pool Plaster Finish Coat: Mix finish in proportion of one part by
volume of white Portland Cement to not more than two parts by volume of
aggregates (specified white marble dust).

C. Special plaster additives must be pre-approved by Engineer prior to use.

D. Mixing: Perform mixing in approved mechanical mixers of the type in which
quantity of water can be controlled accurately and uniformly. While mixer is in
continuous operation, charge approximately 90% of estimated quantity of water,
half of sand, all cement, and the other one-half of the sand into mixer in that
sequence and mix thoroughly with remainder of water until mixture is uniform in
color and consistency. Avoid excess mixing to prevent hasty solution of cement
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resulting in accelerated set. Discard plaster, which has begun to set before it is
used, retempering is not allowed. Do not use any caked or lump materials.
Completely empty mixer and mixing boxes after each batch is mixed and keep
free of old plaster.

2.04 WATERPROOFING SYSTEM

A. A penetrating waterproof system shall be exposed on all concrete surfaces that
will be submerged inside the pool prior to installation of a plaster finish. The
product shall be manufactured by Aquron or approved equal. Product by Aquron
shall be CSPS, which shall be installed by a manufacturer certified installer.

B. Product shall meet all technical requirements listed below:

a. Physical Liquid
b. Color Clear
c. Odor None
d. Specific gravity 1.11±
e. Flash point None
f. pH 12±
g. Toxicity None
h. Boiling point 212ºF/100ºC
i. Freeze temperature 32ºF/0ºC
j. Hazardous vapors None
k. Weight per gallon. 9.18lbs/4.16kg
l. Environmental impact Neutral
m. User-friendly Yes
n. Shelf life Indefinite
o. Freeze harm None (allow to thaw completely)
p. Surface bond quality Excellent
q. Flammability None
r. VOC/VOS content None
s. Resistance to UV Excellent
t. Paintable Yes
u. Pollutants None
v. Waste disposal methods Non-hazardous
w. Resistance to abrasion Excellent
x. Polymerization nil
y. Solids before applied nil
z. Solids after applied 100%
aa. R-Factor Increases up to 20
bb. Recommended coverage 150 sq. feet per US gallon/
cc. 3.5 sq. meters per liter

C. This product shall be used on the walls of the pool or in any areas that are
constructed with Gunite or Shotcrete.
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D. Furnish and install multicoat waterproof membrane, or approved equal, for any
areas where structure is constructed with cast in place concrete.

PART 3 – EXECUTION

3.01 PREPARATION OF SURFACES:

A. Clean base surfaces of projections, dust, loose particles, grease, bond breakers,
and foreign matter; make sufficiently rough to provide a strong mechanical bond.
Wash entire concrete pool shell with acidic solution within two (2) hours of
plastering. Do not apply plaster directly to the surfaces of masonry or concrete
that are coated with any acidic solution compound or similar agent until
compound or agent is completely removed by water blasting. Thoroughly wash
entire surface with 2,000-psi high-pressure water immediately prior to plastering.
Wet cementitious base surfaces with a fine fog water spray to produce a
uniformly moist condition and check screeds, pool equipment, and accessories for
correct alignment before plastering is started. Do not apply plaster to base
surfaces containing frost. Install temporary coverings as required to protect
adjoining surfaces from staining or damage by plastering operations.

B. Bond coats or scratch coats used must be pre-approved by Engineer prior to
application on pool surface.

3.02 APPLICATION OF PLASTER:

A. General: Apply finish plaster to minimum ½-inch thickness at any location.
Apply finish plaster by hand or machine. If plastering machine is used, control
fluidity of plaster to have a slump not exceeding 1-1/2-inches when tested using a
2-inch by 4-inch by 6-inch high slump cone. Do not add additional water to the
mix subsequent to determining water content to meet this slump. Perform slump
test according to following procedure:

1. Place cone on level, dry non-absorptive base plate.

2. While holding cone firmly against base plate, fill cone with plaster taken
directly from hose or nozzle of plastering machine, tamping with a metal
rod during filling to release all air bubbles.

3. Screed off plaster level with top of cone. Remove cone by lifting it straight
up with a slow and smooth motion.

4. Place cone in a vertical position adjacent to freed plaster sample using care
not to jiggle base plate.
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5. Lay straightedge across top of cone being careful not to vibrate cone,
measure slump in inches from bottom edge of straightedge to the top of
slumped plaster sample.

B. Workmanship: Apply finish plaster in two coats by “double-back” method with
second coat applied as soon as first coat is tamped and initially floated. Apply
plaster with sufficient pressure to provide a good bond on bases. Work plaster to
screeds at intervals of from 5 feet to 8 feet on straight surfaces. Apply smooth
trowel finish without waves, cracks, trowel marks, ridges, pits, crazing,
discoloration, projections, or other imperfections. Form plaster carefully around
curves and angles, and consequent drooping of applications. Produce surfaces free
of visible junction marks in finish coat where one day’s work adjoins another.

C. Curing: Cure plaster with fine fog water spray applied to finish coat as frequently
as required to prevent dry-out of plaster. Keep plaster damp until pool is filled.
Prevent damage or staining of plaster by troweling.

D. Patching, Pointing, and Cleaning Up: Upon completion, cut out and patch loose,
cracked, damaged, or defective plaster; patches matching existing plaster in
texture, color, and finish, flush with adjoining plaster. Perform pointing and
patching of surfaces and plasterwork abutting or adjoining any other finish work
in a neat and workmanlike manner. If 10 percent or more of the pool’s plaster
finish is found to be defective, the plaster shall be removed from all surfaces and
replaced completely. Remove plaster droppings or spatterings from all surfaces.
Leave plaster surfaces in clean, unblemished condition ready for pool filling.
Remove protective coverings from adjoining surfaces. Remove rubbish and debris
from the site.

3.03 PRE-FILL SPECIFICATION:

A. Contractor shall employ a qualified water testing agency to analyze the domestic
water with which the pool will be filled within 2 weeks of the plaster date, and
shall employ a swimming pool experienced water chemistry consultant to
determine types and quantities of chemicals required to ensure calcium-balanced
water immediately upon the completion of water filling.

1. Have on hand quantities of the chemicals as determined above, plus 25%
overage for follow-up treatment. These chemicals, typically including
calcium chloride, bicarbonate of soda, and muriatic acid, are in addition to
standard chlorine products and alkalizer/ph control products required
elsewhere.

B. The surge tanks shall not be plastered until all other work in the area is
substantially complete and the filtration system and chlorination systems are
complete and ready for start-up. The Contractor shall supply all chemical required
for treatment of the pool water.
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C. Contractor shall submit domestic water analysis to Owner and/or Engineer at least
2 weeks prior to filling the pool(s).

END OF SECTION
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SECTION 09260 

 DRYWALL SYSTEM (GYPSUM BOARD ASSEMBLIES) 

PART 1 GENERAL 

1.01 SUMMARY: 

A. Provide gypsum board assemblies. 

1.02 SUBMITTALS: 

A. Product Data: Submit manufacturer's product data and installation instructions for each material 
and product used. 

1.03 QUALITY ASSURANCE: 

A. Comply with governing codes and regulations. Provide products of acceptable manufacturers 
which have been in satisfactory use in similar service for three years. Use experienced installers. 
Deliver, handle, and store materials in accordance with manufacturer's instructions. 

B. Tolerances: Not more than 1/16-inch difference in true plane at joints between adjacent boards 
before finishing. After finishing, joints shall be not be visible. Not more than 1/8 inch in 10 feet 
deviation from true plane, plumb, level and proper relation to adjacent surfaces in finished work. 

C. Fire Resistance for Fire-Rated Assemblies: ASTM E 119. 

D. Performance: Fire, structural, and seismic performance meeting requirements of building code 
and local authorities. 

PART 2 PRODUCTS 

2.01 MATERIALS: 

A. Gypsum Board: 

1. Manufacturers: Georgia Pacific; National Gypsum Co.; Lafarge North America; United 
States Gypsum Company, or approved equal. 

2. Application: Interior walls, and partitions with tape and joint compound finish. 
3. Application: Steel framing systems to receive gypsum board. 
4. Material Standard: ASTM C1396. 
5. Type: Board for tape and joint compound finish. 

a. Type: Regular, moisture-resistant and fire-rated types as required. 
b. Typical Thickness: 5/8 inch. 

6. Joint Treatment: ASTM C474 and ASTM C840, 3-coat system, paper or fiberglass tape. 
7. Auxiliary Materials: 

a. Corner bead, edge trim and control joints. 
b. Gypsum board screws, ASTM C 1002. 
c. Concealed acoustical sealant, low VOC type. 

B. Steel Framing for Walls and Partitions: 

1. Manufacturers: CLARKWESTERN Building Systems; Dietrich Metal Framing, Inc.; 
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MARINO; or approved equal. 
2. Material Standard: ASTM C645. 
3. Stud Thickness: 22 gauge (.0276 inch). 
4. Stud Depth, Typical: 3-5/8 inches. 
5. Furring Channel Thickness: 20 gauge (.0329 inch). 
6. Auxiliary Framing Components: Furring brackets, resilient furring channels, Z-furring 

members, and non-corrosive fasteners. 

PART 3 EXECUTION 

3.01 INSTALLATION: 

A. Steel Framing: Install steel framing in compliance with ASTM C 754. Install with tolerances 
necessary to produce substrate for gypsum board assemblies with tolerances specified. Include 
blocking for items such as railings, grab bars, casework, toilet accessories, window treatment 
and similar items. 

B. Tape and Joint Compound: Install gypsum board for tape and 3-coat joint compound finish in 
compliance with ASTM C 840 and GA 216, Level 4 finish. Install gypsum board assemblies 
true, plumb, level and in proper relation to adjacent surfaces. 

C. Provide fire-rated systems where indicated and where required by authorities having jurisdiction. 

D. Install boards vertically. Do not allow butt-to-butt joints and joints that do not fall over framing 
members. 

E. Where new partitions meet existing construction, remove existing corner beads to provide a 
smooth transition. 

F. Provide insulation full height and thickness in partitions at conference rooms, toilet rooms, 
between different occupancies, and where required. 

G. Provide acoustical sealant at both faces at top and bottom runner tracks, wall perimeters, 
openings, expansion and control joints. 

H. Install trim in strict compliance with manufacturer's instructions and recommendations. 

I. Repair surface defects. Leave ready for finish painting or wall treatment. 

END OF SECTION 



 

 
 
 
 

SECTION 09300 
 

TILE 
 
PART 1 - GENERAL 
 
1.01 RELATED DOCUMENTS: 

 
A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section. 
 
1.02 SUMMARY: 

 
A. This Section includes the following: 

 
1. Unglazed quarry floor tile. 
2. Ceramic tile. 
3. Stone thresholds 
4. Thin Set systems 

 
B. Related Sections:  The following sections contain requirements that relate to this Section: 

 

1.03          DEFINITIONS: 

A.      General:  Definitions in the ANSI A108 series of tile installation standards and in ANSI A137.1 
apply to Work of this Section unless otherwise specified. 

B.    ANSI A108 Series:  ANSI A108.01, ANSI A108.02, ANSI A108.1A, ANSI A108.1B, 
ANSI A108.1C, ANSI A108.4, ANSI A108.5, ANSI A108.6, ANSI A108.8, ANSI A108.9, 
ANSI A108.10, ANSI A108.11, ANSI A108.12, ANSI A108.13, ANSI A108.14, ANSI A108.15, 
ANSI A108.16, and ANSI A108.17, which are contained in "American National Standard 
Specifications for Installation of Ceramic Tile." 

C.       Module Size:  Actual tile size plus joint width indicated. 

D.       Face Size:  Actual tile size, excluding spacer lugs. 

1.04           PERFORMANCE REQUIREMENTS: 

A. Static Coefficient of Friction:  For tile installed on walkway surfaces, provide products with the 
following values as determined by testing identical products per ASTM C 1028: 

Level Surfaces:  Minimum 0.60 wet. 
 
 
 
 
 
 



 

 
 
1.05 SUBMITTALS: 

 
A. General:  Submit the following in accordance with Conditions of Contract and Division 1 

Specification Sections. 
 
B. Product data for each type of product specified. 
 
C. Shop drawings indicating tile patterns and locations and widths of expansion, contraction, control, 

and isolation joints in tile substrates and finished tile surfaces. 
 
1. Locate precisely each joint and crack in tile substrates by measuring, record measurements on 

shop drawings, and coordinate them with tile joint locations, in consultation with Engineer. 
 
D. Samples for initial selection purposes in form of manufacturer's color charts consisting of actual 

tiles or sections of tile showing full range of colors, textures, and patterns available for each type 
and composition of tile indicated.  Include samples of grout and accessories involving color 
selection. 

 
E. Samples for verification purposes of each item listed below, prepared on samples of size and 

construction indicated, products involve color and texture variations, in sets showing full range of 
variations expected. 
 
1. Each type and composition of tile and for each color and texture required, at least 12 inches 

square, mounted on plywood or hardboard backing and grouted. 
2. Full-size units of each type of trim and accessory for each color required. 
3. Stone thresholds in 6-inch lengths. 

 
F. Qualification data for firms and persons specified in "Quality Assurance" article to demonstrate 

their capabilities and experience. Include list of completed projects with project names, addresses, 
names of Architects and Owners, plus other information specified. 

G. Qualification data for firms and persons specified in "Quality Assurance" article to demonstrate their 
capabilities and experience. Include list of completed projects with project names, addresses, names 
of Architects and Owners, plus other information specified. 

1.06 MAINTENANCE MATERIAL SUBMITTALS: 

A. Furnish extra materials that match and are from same production runs as products installed and that 
are packaged with protective covering for storage and identified with labels describing contents. 

1. Tile and Trim Units:  Furnish quantity of full-size units equal to 5 percent of amount installed 
for each type, composition, color, pattern, and size indicated. 

2. Grout:  Furnish quantity of grout equal to 5 percent of amount installed for each type, 
composition, and color indicated. 

 
 
 
 
 
 
 
 



 

1.07 QUALITY ASSURANCE: 
 
A. Single-Source Responsibility for Tile:  Obtain each color, grade, finish, type, composition, and 

variety of tile from a single source with resources to provide products of consistent quality in 
appearance and physical properties without delaying progress of the Work. 

 
B. Single-Source Responsibility for Setting and Grouting Materials: Obtain ingredients of a uniform 

quality from one manufacturer for each cementitious and admixture component and from one source 
or producer for each aggregate. 

 
C. Installer Qualifications:  Engage an experienced Installer who has successfully completed tile 

installations similar in material, design, and extent to that indicated for Project. 
 
D. Field-Constructed Mock-Up:  Before installing tile, erect mock-ups for each form of construction 

and finish required to verify selections made under sample submittals and to demonstrate aesthetic 
effects as well as qualities of materials and execution.  Build mock-ups to comply with the 
following requirements, using materials indicated for final unit of Work. 
 
1. Locate mock-ups on site in location and size indicated or, if not indicated, directed by 

Engineer. 
2. Demonstrate the proposed range of aesthetic effects and workmanship. 
3. Obtain Architect's acceptance of mock-ups before start of final unit of Work. 
4. Retain and maintain mock-ups during construction in undisturbed condition as a standard for 

judging completed unit of Work. 
 
a. When directed, demolish and remove mock-ups from Project site. 
b. Accepted mock-ups in undisturbed condition at time of Substantial Completion may 

become part of completed unit of Work. 
 
E. Preinstallation Conference:  Conduct conference at Project site to comply with requirements of 

Division 1 Section "Project Meetings". 
 
1.08 DELIVERY, STORAGE, AND HANDLING: 

 
A. Deliver and store packaged materials in original containers with seals unbroken and labels intact 

until time of use.  Comply with requirement of ANSI A137.1 for labeling sealed tile packages. 
 
B. Prevent damage or contamination to materials by water, freezing, foreign matter, and other causes. 

 
1.09 PROJECT CONDITIONS: 

 
A. Maintain environmental conditions and protect work during and after installation to comply with 

referenced standards and manufacturer's printed recommendations. 
 
B. Vent temporary heaters to exterior to prevent damage to tile work from carbon dioxide buildup. 
 
C. Maintain temperatures at 50 deg F (10 deg C) or more in tiled areas during installation and for 7 

days after completion, unless higher temperatures are required by referenced installation standard or 
manufacturer's instructions. 

 
 
 
 
 
 
PART 2 - PRODUCTS 



 

 
2.01 PRODUCTS, GENERAL: 

 
A. ANSI Standard for Ceramic Tile:  Comply with ANSI A137.1 "American National Standard 

Specifications for Ceramic Tile" for types, compositions, and grades of tile indicated. 
 
1. Furnish tile complying with "Standard Grade" requirements unless otherwise indicated. 

 
B. ANSI Standard for Tile Installation Materials:  Comply with ANSI standard referenced with 

products and materials indicated for setting and grouting. 
 
C. Colors, Textures, and Patterns:  Where manufacturer's standard products are indicated for tile, grout, 

and other products requiring selection of colors, surface textures, patterns, and other appearance 
characteristics, provide specific products or materials complying with the following requirements: 
 
1. Selections made by Architect from manufacturer's full range of standard colors, textures, and 

patterns for products of type indicated. 
 
D. Mounting:  Where factory-mounted tile is required, provide back- or edge-mounted tile assemblies 

as standard with manufacturer unless another mounting method is indicated. 
 
 
2.02 TILE PRODUCTS: 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide ceramic tile materials 
as manufactured by Daltile or comparable product by one of the following: 

1. American Olean; Division of Dal-Tile International Inc. 
2. Crossville, Inc. 

B. Wall Tile – Field: 

1. Tile:  Daltile Semi-Gloss; glazed; semi-gloss. 
2. Size:  4-1/4 inch x 4-1/4 inch. 
3. Trim:  Bullnose cap; S-4269; 2 inch x 6 inch. 
4. Color:  As selected by Architect from Price Groups 1 -3. 

C. Wall Tile – Accent #1: 

1. Tile:  Daltile Semi-Gloss; glazed; semi-gloss. 
2. Size:  4-1/4 inch x 4-1/4 inch. 
3. Trim:  Bullnose cap; S-4269; 2 inch x 6 inch. 
4. Color:  As selected by Architect from Price Groups 1 -3. 

D. Wall Tile – Accent #1: 

1. Tile:  Daltile Semi-Gloss; glazed; semi-gloss. 
2. Size:  4-1/4 inch x 4-1/4 inch. 
3. Trim:  Bullnose cap; S-4269; 2 inch x 6 inch. 
4. Color:  As selected by Architect from Price Groups 1 -3. 

 
 
 
 
2.03 QUARRY TILE PRODUCTS: 

 



 

A. Unglazed Quarry Tile:  Provide flat tile complying with the following requirements: 
 
1. Subject to compliance with requirements, products that may be incorporated in the Work 

include, but are not limited to, quarry tile, "Quarry Textures", as manufactured by Daltile or 
equal. 
 
a. Nominal Facial Dimensions:  6 inches by 6 inchesin field. 
b. Color price range: below. 
c. Nominal Thickness:  ½-inch. 
d. Face:  Plain with cushion and square edges. 
e. Wearing Surface:  Provide abrasive aggregate in all kitchen areas and other areas as 

indicated. 
 

2. Locations: 
 

a. Kitchen Areas. 
 

B. Trim Units – Quarry Tile:  Provide tile trim units to match characteristics of adjoining flat tile and 
to comply with following requirements: 
 
1. Size:  As indicated, coordinated with sizes and coursing of adjoining flat tile where 

applicable. 
2. Shapes:  As follows, selected from manufacturer's standard shapes: 

 
a. Base:  Cove round top. 
b. Transition trim as required. 
c. External and internal corners. 

 
 
2.04 STONE THRESHOLDS: 

 
A. General:  Provide stone that is uniform in color and finish, fabricated to sizes and profiles indicated 

or required to provide transition between tile surfaces and adjoining finished floor surfaces. 
 
B. Marble Thresholds:  Provide marble thresholds complying with ASTM C 503 requirements for 

exterior use and for abrasion resistance where exposed to foot traffic, a minimum hardness of 10 per 
ASTM C 241. 
 
1. Provide white, honed marble complying with MIA Group "A" requirements for soundness. 

 
2.05 WATERPROOFING FOR THINSET TILE INSTALLATIONS: 

 
A. Latex Rubber Waterproofing:  Manufacturer's standard factory- prepackaged, job-mixed, 

proprietary two-part formulation consisting of liquid latex rubber and powder for trowel application 
and glass fiber fabric reinforcing. 

 
B. Available Products:  Subject to compliance with requirements, products which may be incorporated 

in the Work include, but are not limited to, the following: 
 

 
 
 
 
1. Latex Rubber Waterproofing: shall be "Laticrete #9235 Waterproof Membrane"; as 

manufactured by Laticrete International Inc. 
 



 

2.06 SETTING MATERIALS: 
 
A. Latex-Portland Cement Mortar (Thin Set):  ANSI A118.4, composition as follows: 

1.    Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 

a.      Bonsal American; an Oldcastle company. 
b.      Bostik, Inc. 
c.      Laticrete International, Inc. 
d.      MAPEI Corporation. 
e.      Southern Grouts & Mortars, Inc. 
f.       Summitville Tiles, Inc. 
g.      TEC; a subsidiary of H. B. Fuller Company. 

2.       For wall applications, provide mortar that complies with requirements for nonsagging mortar 
in addition to the other requirements in ANSI A118.4. 

B.      Organic Adhesive:  ANSI A136.1, Type I. 

1.    Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 

a.     Bonsal American; an Oldcastle company. 
b.     Bostik, Inc. 
c.     Laticrete International, Inc. 
d.     MAPEI Corporation. 
e.     Southern Grouts & Mortars, Inc. 
f.      Summitville Tiles, Inc. 
g.     TEC; a subsidiary of H. B. Fuller Company. 

 
 
2.07 GROUTING MATERIALS: 

 
A. Polymer-Modified Tile Grout:  ANSI A118.7, color as indicated, composition as follows: 

 
1.  Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the 
following: 
a. Bonsal American; an Oldcastle company. 
b. Bostik, Inc. 
c. Laticrete International, Inc. 
d. MAPEI Corporation. 
e. Southern Grouts & Mortars, Inc. 
f. Summitville Tiles, Inc. 
g. TEC; a subsidiary of H. B. Fuller Company. 

 

2.08 MISCELLANEOUS MATERIALS: 



 

A. Trowelable Underlayments and Patching Compounds:  Latex-modified, portland cement-based 
formulation provided or approved by manufacturer of tile-setting materials for installations 
indicated. 

B. Tile Cleaner:  A neutral cleaner capable of removing soil and residue without harming tile and grout 
surfaces, specifically approved for materials and installations indicated by tile and grout 
manufacturers. 

C. Grout Sealer:  Manufacturer's standard product for sealing grout joints and that does not change 
color or appearance of grout. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Bonsal American; an Oldcastle company; Grout Sealer. 
b. Bostik, Inc.; CeramaSeal Siloxane 220. 
c. MAPEI Corporation; KER 004, Keraseal Penetrating Sealer for Unglazed Grout and 

Tile. 
d. Southern Grouts & Mortars, Inc.; Silicone Grout Sealer. 
e. Summitville Tiles, Inc.; SL-15, Invisible Seal Penetrating Grout and Tile Sealer. 
f. TEC; a subsidiary of H. B. Fuller Company; TA-256 Penetrating Silicone Grout Sealer. 

2.09 MIXING MORTARS AND GROUT: 

A. Mix mortars and grouts to comply with referenced standards and mortar and grout manufacturers' 
written instructions. 

B. Add materials, water, and additives in accurate proportions. 

C. Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing time, and other 
procedures to produce mortars and grouts of uniform quality with optimum performance 
characteristics for installations indicated. 

 
 
PART 3 - EXECUTION 
 
3.01 EXAMINATION: 

 
A. Examine substrates and areas where tile will be installed, with Installer present, for compliance with 

requirements for installation tolerances and other conditions affecting performance of installed tile. 
 
1. Verify that substrates for setting tile are firm, dry, clean, and free from oil or waxy films and 

curing compounds. 
2. Verify that installation of grounds, anchors, recessed frames, electrical and mechanical units 

of work, and similar items located in or behind tile has been completed before installing tile. 

a. Verify that surfaces that received a steel trowel finish have been mechanically scarified. 
 
 
b. Verify that protrusions, bumps, and ridges have been removed by sanding or grinding. 

3. Verify that installation of grounds, anchors, recessed frames, electrical and mechanical units 
of work, and similar items located in or behind tile has been completed. 

4. Verify that joints and cracks in tile substrates are coordinated with tile joint locations; if not 
coordinated, adjust joint locations in consultation with Architect. 



 

B. Do not proceed with installation until unsatisfactory conditions have been corrected. 
 
3.02 PREPARATION: 

 
A. Blending:  For tile exhibiting color variations within the ranges selected during sample submittals, 

verify that tile has been blended in factory and packaged accordingly so that tile units taken from 
one package show the same range in colors as those taken from other packages and match approved 
samples.  If not factory blended, either return to manufacturer or blend tiles at Project site before 
installing. 

 
3.03 INSTALLATION, GENERAL: 

 
A. ANSI Tile Installation Standard:  Comply with parts of ANSI 108 series of tile installation standards 

included under "American National Standard Specifications for the Installation of Ceramic Tile" 
that apply to type of setting and grouting materials and methods indicated. 

 
B. TCA Installation Guidelines:  TCA "Handbook for Ceramic Tile Installation"; comply with TCA 

installation methods indicated. 
 

1. This shall include, but not be limited to perimeter and other expansion joint locations and 
recommendations. 

 
C. Extend tile work into recesses and under or behind equipment and fixtures to form a complete 

covering without interruptions except as otherwise shown.  Terminate work neatly at obstructions, 
edges, and corners without disrupting pattern or joint alignments. 

 
D. Accurately form intersections and returns.  Perform cutting and drilling of tile without marring 

visible surfaces.  Carefully grind cut edges of tile abutting trim, finish, or built-in items for straight 
aligned joints.  Fit tile closely to electrical outlets, piping, fixtures, and other penetrations so that 
plates, collars, or covers overlap tile. 

 
E. Jointing Pattern:  Unless otherwise shown, lay tile in grid pattern. Align joints when adjoining tiles 

on floor, base, walls, and trim are same size.  Lay out tile work and center tile fields in both 
directions in each space or on each wall area.  Adjust to minimize tile cutting.  Provide uniform 
joint widths unless otherwise shown. 
 
1. For tile mounted in sheets, make joints between tile sheets same width as joints within tile 

sheets so that extent of each sheet is not apparent in finished work. 
2. Where adjoining tiles on floor, base, walls, or trim are specified or indicated to be same size, 

align joints. 
3. Where tiles are specified or indicated to be whole integer multiples of adjoining tiles on floor, 

base, walls, or trim, align joints unless otherwise indicated. 

F. Lay out tile wainscots to next full tile beyond dimensions indicated. 
 
G. Grout tile to comply with the requirements of the following installation standards: 

 
 
1. For ceramic tile grouts (sand-portland cement, dry-set, commercial portland cement, and 

latex-portland cement grouts), comply with ANSI A108.10. 
 
H. Expansion Joints:  Provide expansion joints and other sealant-filled joints, including control, 

contraction, and isolation joints, where indicated.  Form joints during installation of setting 
materials, mortar beds, and tile.  Do not saw-cut joints after installing tiles. 

1. Where joints occur in concrete substrates, locate joints in tile surfaces directly above them. 



 

2. Prepare joints and apply sealants to comply with requirements in Division 07 Section "Joint 
Sealants." 

I. Stone Thresholds:  Install stone thresholds in same type of setting bed as adjacent floor unless 
otherwise indicated. 

1. Do not extend waterproofing and crack isolation membrane under thresholds set in latex-
portland cement mortar.  Fill joints between such thresholds and adjoining tile set on 
waterproofing and crack isolation membrane with elastomeric sealant. 

J. Grout Sealer:  Apply grout sealer to grout joints in tile floors according to grout-sealer 
manufacturer's written instructions.  As soon as grout sealer has penetrated grout joints, remove 
excess sealer and sealer from tile faces by wiping with soft cloth. 

3.04 WATERPROOFING FOR THINSET TILE INSTALLATIONS: 
 
A. Install waterproofing in compliance with waterproofing manufacturer's instructions to produce a 

waterproof membrane of uniform thickness bonded securely to substrate. 
 
B. Do not install tile over waterproofing until waterproofing has cured and been tested to determine 

that it is watertight. 
 
3.05 CLEANING AND PROTECTION: 

 
A. Cleaning:  Upon completion of placement and grouting, clean all ceramic tile surfaces so they are 

free of foreign matter. 
 
1. Remove latex-portland cement grout residue from tile as soon as possible. 
2. Unglazed tile may be cleaned with acid solutions only when permitted by tile and grout 

manufacturer's printed instructions, but no sooner than 14 days after installation.  Protect 
metal surfaces, cast iron, and vitreous plumbing fixtures from effects of acid cleaning.  Flush 
surface with clean water before and after cleaning. 

3. Remove temporary protective coating by method recommended by coating manufacturer and 
that is acceptable to tile and grout manufacturer.  Trap and remove coating to prevent drain 
clogging. 

 
B. Finished Tile Work:  Leave finished installation clean and free of cracked, chipped, broken, 

unbonded, and otherwise defective tile work. 
 
C. Provide final protection and maintain conditions in a manner acceptable to manufacturer and 

installer that ensures that tile is without damage or deterioration at time of Substantial Completion. 
 
 
 
 
 
1. When recommended by tile manufacturer, apply a protective coat of neutral protective 

cleaner to completed tile walls and floors. Protect installed tile work with kraft paper or other 
heavy covering during construction period to prevent staining, damage, and wear. 

2. Prohibit foot and wheel traffic from tiled floors for at least 7 days after grouting is completed. 
 
D. Before final inspection, remove protective coverings and rinse neutral cleaner from tile surfaces. 

 
3.06 INTERIOR TILE INSTALLATION SCHEDULE: 



 

A. Interior Floor Installations, Concrete Subfloor: 

1. Tile Installation F122:  Thin-set mortar on waterproof membrane; TCA F122. 

a. Thin-Set Mortar:  Latex- portland cement mortar. 
b. Grout:  Polymer-modified sanded grout. 

B. Interior Wall Installations, Metal Studs or Furring: 

1. Tile Installation W223:  Organic adhesive on solid backing; TCA W223. 

a. Grout:  Polymer-modified unsanded grout. 
 

END OF SECTION  
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SECTION 09311

SWIMMING POOL TILE

PART 1 - GENERAL

1.01 WORK INCLUDED:

A. Ceramic tile finish on floor and wall targets, racing lanes, and warning stripes, and
all exposed protruding edges under the water surface as indicated on pool drawings,
or as required by State Health Code.

B. Ceramic deck depth and warning markings shall be furnished only at pool edge as
indicated on pool drawings or as required by State Codes (Installation by deck
Contractor). PVC or Tile Markings shall be supplied and installed on gutter by pool
contractor.

1.02 RELATED WORK:

A. The following items of related work are specified and included in other Sections of
the Specification:

1. Section 01330, SUBMITTALS

2. Section 13000, SUMMARY OF WORK FOR POOLS

3. Section 15493, PERIMETER OVERFLOW RECIRCULATION SYSTEM

1.03 QUALITY ASSURANCE:

Work and materials for tiling shall be in accordance with system W244-91 of the
TCA Handbook.

1.04 REFERENCES:

A. The following standards for a part of these specifications as referenced:

American Society for Testing and Materials (ASTM)

ASTM C1028 Tile Slip Resistance

ASTM C1027 Tile Resistance to Abrasion and Tread Wear

ASTM C1026 Tile Resistance to Freeze-Thaw Cycling

ASTM C373 Tile Water Absorption
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ASTM C650 Tile Chemical Resistance

ASTM C648 Tile Break Strength

ASTM C1378 Tile Stain Resistance and Maintainability

ASTM C150 Portland Cement

ASTM C144 Aggregate for Masonry Mortar

ASTM C207 Hydrated Lime for Masonry Purposes

American National Standards Institute (ANSI)

ANSI A108/A118/A136.1 Installation of Ceramic Tile

ASNI A137.1 Ceramic Tile

Tile Council of North America

TCNA Handbook for Ceramic, Glass and Stone Tile Installation, latest edition

1.05 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

A. Six sets of shop drawings indicating tile layout, patterns, color arrangement,
perimeter conditions, junctions with dissimilar materials, thresholds, and setting
details.

B. Three full size samples of each color tile selected, one full size sample of each
special shape required, and samples of divider strip and of cured pointing mortar,
and proposed deck depth markers and wall depth markers shall be submitted to the
Engineer for review before the tile is ordered for this work. Samples of pointing
mortar shall be resubmitted as required until color and texture are approved by the
Engineer.

1.06 PRODUCT DELIVERY AND STORAGE:

A. Deliver tile materials to site in unopened factory containers sealed with Grade Seals
bearing printed name or manufacturer and the words “Standard Grade”. Keep the
Grade Seals intact and containers dry until tiles are used.

B. Tile accessory materials shall be protected from damage and deterioration during
delivery, storage and installation.
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C. Tile containers shall not be opened or the manufacturer’s seals broken until they
have been inspected by the Engineer.

D. A master grade certificate shall be submitted to the Engineer. The certificate shall
be the signature of the installer and the manufacturer and shall state the kinds and
grades of tile furnished. The identification marks on the tile shall correspond with
marks on the certificate.

E. Keep cementitious materials dry until used.

1.07 GUARANTEES:

A. The Contractor shall agree to repair or replace any Work at no cost to the Owner,
upon written notification from the Owner within the warranty period. Prorated
warranties are not acceptable.

PART 2 - PRODUCTS

2.01 BASIC MATERIALS:

A. Portland Cement: ASTM C150, Type II, low alkali.

B. Hydrated Lime: ASTM C207, Type S.

C. Mortar Sand: ASTM C144 at least sand except all passing the No. 30 sieve.

D. Joint Sand: Same as mortar sand except all passing the No. 30 sieve.

E. Water: Clean and fresh, from domestic potable source.

F. Color Pigments: Pure ground mineral oxides, non-fading, alkali and lime proof,
factory weighed and packaged.

G. Mortar admixture shall be in accordance with manufacturer’s instructions.

2.02 TILE MATERIALS:

A. Standard Grade conforming to ANSI A137.1. Provide trimmer units as indicated
and specified, including special shapes as detailed or required. Tile patterns and
colors shall be as indicated and specified, colors of approved shades. Mesh
mounted or perforated paper backed tile is not allowed where the mesh of paper
remains as a permanent part of the installation. Provide tile as manufactured by
Dal-Tile or American Oleans.
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B. Unglazed Ceramic Mosaic Tile:

1. Type: Porcelain unglazed ceramic mosaic tile, cushion or all-purpose edges, 2-
inch square unless otherwise noted.

2. Tile color shall be White background for the depth marker. Black for lane lines,
targets, for depth marker letters and markings.

C. Universal ‘No Diving’ Symbol: Provide 6-inch by 6-inch non-skid ceramic tile with
universal ‘No Diving’ symbol. Lettering shall be a contrasting color, with a
minimum letter height of 4-inches. Provide at all locations indicated on plans.

2.03 SETTING BED MORTAR:

A. Machine mix mortar after dry mixing materials. Mix mortar not less than 5 minutes
after water is added. Accurately measure materials using calibrated measuring
boxes; shovel measurement is not permitted. Discard mortar, which is not placed
and compacted before initial set. Measure materials by volume. Setting bed
mortar: Factory blended Laticrete 226 thick bed mortar mix as manufactured by
Laticrete International. The mortar shall be weather, frost, and shock resistant.
TCA rating: heavy duty. Follow manufacturer’s instructions.

2.04 WATERPROOF MEMBRANE:

D. Furnish and install multicoat waterproof membrane, or approved equal, for any
areas where structure is constructed with cast in place concrete.

2.05 BOND COAT:

A. Bond coat shall be Laticrete 211 Crete filler powder gauged with Laticrete 4237
Liquid. The setting mortar shall be water-resistant, weather, frost and shock
resistant. TCA rating, extra heavy duty. Follow the manufacturer’s instructions.

2.06 TILE JOINT GROUT:

A. Grout shall be one (1) part white Portland cement and two (2) parts #30 white sand.

2.07 DEPTH MARKERS (Furnished only):

A. The depth of the water shall be plainly marked at the pool’s edge, at maximum and
minimum points of break between the deep and shallow portions and at 2-foot
increments of water depth. Depth markers shall be in numerals of 4-inches
minimum height.

B. Depth markers around perimeter of pool, as required: Black lettering on white, non-
skid.
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C. Install ceramic tile depth markers at appropriate locations as required by code.

PART 3 - EXECUTION

3.01 INSPECTION BEFORE INSTALLATION:

A. Tile installer shall inspect and verify job conditions. Report all defects in base
surfaces for correction before proceeding.

3.02 PREPARATION:

A. Clean substrates of dust, dirt, oil, grease and deleterious substances and
mechanically roughen concrete and shotcrete for bond. Conform to applicable
Reference Standards and to recommendations of manufacturers of materials used.

B. Substrates to Receive Mortar Setting Beds: Keep cementitious backing damp for at
least 8 hours and scrub with neat Portland Cement slurry just prior to placing setting
bed mortar.

C. Tile Wetting: Dampen tile according to above Reference Standards or tile
manufacturer’s instructions, as required.

D. Screeds: Accurately set temporary screeds to control the finish plane of mortar-bed
set tile and remove as soon as setting bed is sufficiently hardened. Fill void spaces
from screeds with same mortar.

3.03 TILE INSTALLATION:

A. Arrange tile according to patterns detailed. Set tile with flush well-fitted joints,
finished in true planes, plumb, square, joints of uniform size. Provide approved
trimmers as shown or required. Cut tile without marring. Carefully grind and joint
tile edges and cuts.

B. Mortar Bed Set Tile: Follow Tile Council of America Installation Method to
achieve total tile system thickness for Thin or Thick-Set. Apply specified setting
bed mortar on fresh Portland Cement slurry coat, tamp and screed to required
planes. Spread no more mortar than can be covered with tile before initial set. Do
not use retempered mortar. Trowel 1/32-inch to 1/16-inch thick bond coat over
plastic setting bed mortar just before setting tile or apply bond coat to back of each
tile placed. Set tile in position and beat firmly into the setting bed mortar. Bring tile
faces to a true and correct plane. Complete all beating and leveling before mortar
sets and in no case larger than one hour after first placing. When ready, wet and
remove paper and glue avoiding excess water. At this time adjust any out-of-line or
out-of-level tile.
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C. Joint Size: Install tile with uniform 1/16-inch joint width.

D. Ceramic Tile Joint Grouting: Grout tile joints full after washing out and saturating
with clean water. Mix grout with water to a thick creamy consistency and force into
joints for entire thick depth, flush with surface. Clean off all excess and fill skips
and gaps before grout sets. Use white grout between black tiles with black grout,
and grout between other colored tiles with grout matching approved submittals.
Provide dampness for minimum 3-day curing and polish with clean dry cloths.

E. Expansion Joints: Provide expansion joint per TCA Method EJ171-91 at all
expansion joints, construction joints or locations recommended by manufacturers of
the products. Saw cut control joints as necessary. Provide shop drawings showing
joint dimensions, backer rod and sealant.

3.04 CLEANING:

A. Upon completion of placement and grouting, clean tile installation as recommended
by TCA and manufacturers of proprietary materials. Tile may be cleaned with acid
solutions only when permitted by tile and grout manufacturer’s printed instruction,
but not sooner than fourteen (14) days after installation. Protect metal surfaces and
fittings from effects of acid cleaning. After cleaning, flush with clean water.

B. Leave finished installation clean and free of cracked, chipped, broken, unbonded, or
otherwise defective tile work.

C. Protect installed tile work with Kraft paper or other heavy covering during the
construction period to prevent damage.

END OF SECTION
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SECTION 09650 

RESILIENT FLOORING 

PART 1 GENERAL 

1.01 SUMMARY: 

A. Provide resilient flooring and floor preparation. 

1.02 SUBMITTALS: 

A. Product Data: Submit manufacturer's product data and installation instructions for each material 
and product used. 

B. Samples: Submit two representative samples of each material specified indicating visual 
characteristics and finish. Include range samples if variation of finish is anticipated. 

C. Extra Stock: Submit extra stock equal to 2 percent of total used. 

1.03 QUALITY ASSURANCE: 

A. Comply with governing codes and regulations. Provide products of acceptable manufacturers 
which have been in satisfactory use in similar service for three years. Use experienced installers. 
Deliver, handle, and store materials in accordance with manufacturer's instructions. 

B. Performance: Fire performance meeting requirements of building code and local authorities. 

PART 2 PRODUCTS 

2.01 MATERIALS: 

A. Vinyl Composition Tile Flooring: 

1. Manufacturers: Armstrong World Industries; Azrock Industries; Roppe Corp.; VPI Floor 
Products Div, or approved equal. 

2. Type: Vinyl Composition Tile: ASTM F 1066, Class 2 through-pattern. 
3. Size: 12 inches by 12 inches. 
4. Thickness: 1/8 inch. 
5. Auxiliary Materials: 

a. Edge strips and terminations. 
b. Leveling compound. 
c. Low VOC adhesives (less than 60 g/L). 

PART 3 EXECUTION 

3.01 INSTALLATION: 

A. Comply with manufacturer's instructions and recommendations. Install in proper relation to 
adjacent work. 

B. Prepare surfaces by cleaning, leveling and priming as required. Test adhesive for bond before 
general installation. Level to 1/8 inch in 10 foot tolerance. 
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C. Tile Flooring: Install tile with tight joints and with one-way pattern. Layout to prevent less than 
1/2 tile units. 

D. Sheet Flooring: Install sheets with tight joints and pattern in adjoining areas running in the same 
direction. Layout to minimize seams as approved. 

E. Clean, polish, and protect. 

END OF SECTION 
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SECTION 09653 

RESILIENT BASE AND ACCESSORIES 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS: 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY: 

A. Section Includes: 

1. Resilient base. 
2. Resilient molding accessories. 

1.03 ACTION SUBMITTALS: 

A. Product Data:  For each type of product. 

B. Samples:  For each exposed product and for each color and texture specified, not less than 12 
inches (300 mm) long. 

C. Samples for Initial Selection:  For each type of product indicated. 

D. Samples for Verification:  For each type of product indicated and for each color, texture, and 
pattern required in manufacturer's standard-size Samples, but not less than 12 inches (300 mm) 
long. 

E. Product Schedule:  For resilient base and accessory products. 

1.04 MAINTENANCE MATERIAL SUBMITTALS: 

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

1. Furnish not less than 10 linear feet (3 linear m for every 500 linear feet (150 linear m) or 
fraction thereof, of each type, color, pattern, and size of resilient product installed. 

1.05 QUALITY ASSURANCE: 

A. Mockups:  Build mockups to verify selections made under Sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution. 
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1. Coordinate mockups in this Section with mockups specified in other Sections. 

1.06 DELIVERY, STORAGE, AND HANDLING: 

A. Store resilient products and installation materials in dry spaces protected from the weather, with 
ambient temperatures maintained within range recommended by manufacturer, but not less than 
50 deg F (10 deg C) or more than 90 deg F (32 deg C). 

1.07 FIELD CONDITIONS: 

A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 
70 deg F (21 deg C)  or more than 95 deg F (35 deg C, in spaces to receive resilient products 
during the following time periods: 

1. 48 hours before installation. 
2. During installation. 
3. 48 hours after installation. 

B. After installation and until Substantial Completion, maintain ambient temperatures within range 
recommended by manufacturer, but not less than 55 deg F (13 deg C) or more than 95 deg F (35 
deg C). 

C. Install resilient products after other finishing operations, including painting, have been 
completed. 

PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS: 

A. FloorScore Compliance:  Resilient base shall comply with requirements of FloorScore 
certification. 

2.02 THERMOSET-RUBBER BASE: 

A. Manufacturers:  Subject to compliance with requirements: 
1. Burke Mercer Flooring Products, Division of Burke Industries Inc. 
2. Flexco. 
3. Roppe Corporation, USA. 

B. Product Standard:  ASTM F 1861, Type TS (rubber, vulcanized thermoset), Group I (solid, 
homogeneous). 

1. Style and Location: 

a. Style A, Straight:  Provide in areas with carpet 
b. Style B, Cove:  Provide in areas with resilient flooring 



09653-3 
 

C. Thickness:  0.125 inch (3.2 mm). 

D. Height:  4 inches (102 mm) 

E. Lengths:  Cut lengths 48 inches (1219 mm) long 

F. Outside Corners:  Job formed or preformed 

G. Inside Corners:  Job formed or preformed. 

H. Colors:  As selected by Architect from full range of industry colors 

2.03 INSTALLATION MATERIALS: 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or 
blended hydraulic-cement-based formulation provided or approved by resilient-product 
manufacturer for applications indicated. 
1. Basis-of-Design Product:  Subject to compliance with requirements, provide TEC Brand 

named or comparable product by one of the following: 
2. Product:  TEC Perfect-Finish (TA 320) Skim Coat. 
3. Product:  TEC Versa-Patch® Latex Modified Floor Patch and Leveler (TA-327).. 
4. Product:  TEC Fast-Set Deep Patch Underlayment (TA-305). 

B. Patch Additive: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide TEC Patch 
Additive (TA-861) or comparable product by one of the following: 

C. Adhesives:  Water-resistant type recommended by resilient-product manufacturer for resilient 
products and substrate conditions indicated. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide TEC Brand 
named or comparable product by one of the following: 

2. Product:  TEC Clear Thin Spread Adhesive (TA-713) permanent pressure sensitive latex 
adhesive for the installation of vinyl composition (VCT) and asphalt tile. 

3. Product:  TEC The Perfect Putdown® Premium Carpet and Flooring Adhesive (TA-717). 
4. Product:  TEC Linoleum Flooring Adhesive (TA-730) for linoleum tile and sheet 

flooring. 
5. Product:  TEC Releaseable Pressure Sensitive Adhesive (TA-749). 
6. Product:  TEC Solid Vinyl Plank and Tile Adhesive (TA-744) premium, high solids 

adhesive for the installation of solid vinyl plank, solid vinyl sheetgoods, tile, and 
homogeneous and heterogeneous solid vinyl flooring. 

7. Product:  TEC The PRO® Carpet and Flooring Adhesive (TA-722), premium adhesive 
for the installation of mineral felt backed, fiber backed, and paper backed resilient 
sheetgoods and carpet. 

8. Product:  TEC® Premium Cove Base Adhesive (TA-714), premium adhesive for the 
installation of rubber, vinyl, or Thermoplastic Rubber (TPR). 

9. Product:  TEC Premium Fast Grab Carpet Adhesive (TA-704), premium, carpet adhesive. 
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10. Product:  TEC Double Stick Carpet Adhesive (TA-702), premium adhesive for the 
installation of patterned matched carpet. 

D. Floor Polish:  Provide protective, liquid floor-polish products recommended by resilient stair-
tread manufacturer. 

PART 3 - EXECUTION 

3.01 EXAMINATION: 

A. Examine substrates, with Installer present, for compliance with requirements for maximum 
moisture content and other conditions affecting performance of the Work. 

1. Verify that finishes of substrates comply with tolerances and other requirements specified 
in other Sections and that substrates are free of cracks, ridges, depressions, scale, and 
foreign deposits that might interfere with adhesion of resilient products. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

1. Installation of resilient products indicates acceptance of surfaces and conditions. 

3.02 PREPARATION: 

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of 
resilient products. 

B. Concrete Substrates for Resilient Stair Accessories:  Prepare horizontal surfaces according to 
ASTM F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 
2. Remove substrate coatings and other substances that are incompatible with adhesives and 

that contain soap, wax, oil, or silicone, using mechanical methods recommended by 
manufacturer.  Do not use solvents. 

3. Alkalinity and Adhesion Testing:  Perform tests recommended by manufacturer.  Proceed 
with installation only after substrate alkalinity falls within range on pH scale 
recommended by manufacturer in writing, but not less than 5 or more than 9 pH. 

4. Moisture Testing:  Proceed with installation only after substrates pass testing according to 
manufacturer's written recommendations, but not less stringent than the following: 

a. Perform anhydrous calcium chloride test according to ASTM F 1869.  Proceed 
with installation only after substrates have maximum moisture-vapor-emission rate 
of 3 lb of water/1000 sq. ft. (1.36 kg of water/92.9 sq. m) in 24 hours. 

b. Perform relative humidity test using in situ probes according to ASTM F 2170.  
Proceed with installation only after substrates have maximum 75percent relative 
humidity level. 

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 
compound; remove bumps and ridges to produce a uniform and smooth substrate. 
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D. Do not install resilient products until they are the same temperature as the space where they are 
to be installed. 

1. At least 48 hours in advance of installation, move resilient products and installation 
materials into spaces where they will be installed. 

E. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient 
products. 

3.03 RESILIENT BASE INSTALLATION: 

A. Comply with manufacturer's written instructions for installing resilient base. 

B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and other 
permanent fixtures in rooms and areas where base is required. 

C. Install resilient base in lengths as long as practical without gaps at seams and with tops of 
adjacent pieces aligned. 

D. Tightly adhere resilient base to substrate throughout length of each piece, with base in 
continuous contact with horizontal and vertical substrates. 

E. Do not stretch resilient base during installation. 

F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient 
base with manufacturer's recommended adhesive filler material. 

G. Job-Formed Corners: 

1. Outside Corners:  Use straight pieces of maximum lengths possible and form with returns 
not less than 3 inches (76 mm) in length. 

a. Form without producing discoloration (whitening) at bends. 

2. Inside Corners:  Use straight pieces of maximum lengths possible and form with returns 
not less than 3 inches (76 mm) in length. 

a.  Miter or cope corners to minimize open joints. 

3.04 RESILIENT ACCESSORY INSTALLATION: 

A. Comply with manufacturer's written instructions for installing resilient accessories. 

B. Resilient Stair Accessories: 

1. Use stair-tread-nose filler to fill nosing substrates that do not conform to tread contours. 
2. Tightly adhere to substrates throughout length of each piece. 
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C. Resilient Molding Accessories:  Butt to adjacent materials and tightly adhere to substrates 
throughout length of each piece.  Install reducer strips at edges of floor covering that would 
otherwise be exposed. 

3.05 CLEANING AND PROTECTION: 

A. Comply with manufacturer's written instructions for cleaning and protecting resilient products. 

B. Perform the following operations immediately after completing resilient-product installation: 

1. Remove adhesive and other blemishes from exposed surfaces. 

C. Protect resilient products from mars, marks, indentations, and other damage from construction 
operations and placement of equipment and fixtures during remainder of construction period. 

END OF SECTION 
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SECTION 09683 

CARPET TILE 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS: 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY: 

A. This Section includes:  

1. Modular, fusion-bonded carpet tile. 

1.03 SUBMITTALS: 

A. Product Data:  For each type of product indicated.  Include manufacturer's written data on 
physical characteristics, durability, and fade resistance.  Include installation recommendations 
for each type of substrate. 

B. Samples:  For each of the following products and for each color and texture required.  Label 
each Sample with manufacturer's name, material description, color, pattern, and designation 
indicated on Drawings and in schedules. 

1. Carpet Tile:  Full-size Sample. 

C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency. 

D. Maintenance Data:  For carpet tiles to include in maintenance manuals.  Include the following: 

1. Methods for maintaining carpet tile, including cleaning and stain-removal products and 
procedures and manufacturer's recommended maintenance schedule. 

2. Precautions for cleaning materials and methods that could be detrimental to carpet tile. 

E. Warranty:  Special warranty specified in this Section. 

1.04 QUALITY ASSURANCE: 

A. Installer Qualifications:  An experienced installer who is certified by the Floor Covering 
Installation Board or who can demonstrate compliance with its certification program 
requirements. 
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B. Fire-Test-Response Characteristics:  Provide products with the critical radiant flux classification 
indicated in Part 2, as determined by testing identical products per ASTM E 648 by an 
independent testing and inspecting agency acceptable to authorities having jurisdiction. 

1.05 DELIVERY, STORAGE, AND HANDLING: 

A. Comply with CRI 104, Section 5, "Storage and Handling." 

1.06 PROJECT CONDITIONS: 

A. Comply with CRI 104, Section 7.2, "Site Conditions; Temperature and Humidity" and 
Section 7.12, "Ventilation." 

B. Environmental Limitations:  Do not install carpet tiles until wet work in spaces is complete and 
dry, and ambient temperature and humidity conditions are maintained at the levels indicated for 
Project when occupied for its intended use. 

C. Do not install carpet tiles over concrete slabs until slabs have cured and are sufficiently dry to 
bond with adhesive and concrete slabs have pH range recommended by carpet tile 
manufacturer. 

1.07 WARRANTY: 

A. Special Warranty for Carpet Tiles:  Manufacturer's standard form in which manufacturer agrees 
to repair or replace components of carpet tile installation that fail in materials or workmanship 
within specified warranty period. 

1. Warranty does not include deterioration or failure of carpet tile due to unusual traffic, 
failure of substrate, vandalism, or abuse. 

2. Failures include, but are not limited to, more than 10 percent loss of face fiber, edge 
raveling, snags, runs, loss of tuft bind strength, dimensional stability, excess static 
discharge and delamination. 

3. Warranty Period:  Lifetime. 

1.08 EXTRA MATERIALS: 

A. Furnish extra materials described below, before installation begins, that match products installed 
and that are packaged with protective covering for storage and identified with labels describing 
contents. 

1. Carpet Tile:  Full-size units equal to 5 percent of amount installed for each type indicated, 
but not less than 10 sq. yd. (8.3 sq. m). 

1.09 DELIVERY, STORAGE, AND HANDLING: 

A. Comply with CRI 104. 

1.010 FIELD CONDITIONS: 

A. Comply with CRI 104 for temperature, humidity, and ventilation limitations. 
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B. Environmental Limitations:  Do not deliver or install carpet tiles until spaces are enclosed and 
weathertight, wet work in spaces is complete and dry, and ambient temperature and humidity 
conditions are maintained at occupancy levels during the remainder of the construction period. 

C. Do not install carpet tiles over concrete slabs until slabs have cured and are sufficiently dry to 
bond with adhesive and concrete slabs have pH range recommended by carpet tile 
manufacturer. 

PART 2 - PRODUCTS 

2.01 CARPET TILE:  

A. Basis-of-Design Product:  Carpet tile materials indicated below shall be as manufactured by 
Forbo Linoleum Inc. 

B. Carpet Type 1 – CPT: 

1. Style Name:  Flotex 
2. Style Number:  Flocked textile floor covering 
3. Size: 20” x 20” 
4. Construction:  100% nylon type wear layer with an intermediate fiberglass layer and a 

recycled vinyl cushioned backing. 
5. Wear Layer Composition:  Nylon type 6.6 
6. EN 1307 (Wear Class):  4 (heavy duty). 
7. Primary Backing:  Recycled Vinyl Cushioned Backing 
8. Wira Abrasion Test:  Achieves over 60,000 cycles 
9. EN 1307 (Wear Class):  4 (heavy duty) 
10. Gauge:  0.21 inches. 
11. ISO 3416-86:  Achieves 95% recovery in 24 hours; 100% in one week.  
12. Slip Resistance: Meets or exceeds A.D.A. recommendation of 0.8 when tested in 

accordance     with ASTM D 2047. 
13. Castor Resistance: EN 985: r = >/= 2.4 Continuous use. 
14. Impact Sound Reduction: 17db when tested in accordance with ISO 140-8. 

0.10 sound absorption when tested in accordance with ISO 354. 
IIC 59 when tested in accordance with ASTM E 492, Standard Test Method for 
Laboratory. 

15. Fire Testing: ASTM E 662/NFPA 258 (Smoke Density): 450 or less 
ASTM E 648/NFPA 253 (Critical Radiant Flux):  Class 1 
DOC-FF-I-70 (Pill Test): Pass 

2.02 INSTALLATION ACCESSORIES: 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, hydraulic-cement-based 
formulation provided or recommended by carpet tile manufacturer. 

B. Adhesives:  Water-resistant, mildew-resistant, nonstaining, pressure-sensitive releasable type to 
suit products and subfloor conditions indicated, that complies with flammability requirements 
for installed carpet tile and is recommended by carpet tile manufacturer for releasable 
installation. 

1. VOC Limits:  Provide adhesives with VOC content not more than 50 g/L when calculated 
according to 40 CFR 59, Subpart D (EPA method 24). 
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PART 3 - EXECUTION 

3.01 EXAMINATION: 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for maximum moisture content, alkalinity range, installation tolerances, and other 
conditions affecting carpet tile performance.  Examine carpet tile for type, color, pattern, and 
potential defects. 

B. Concrete Subfloors:  Verify that concrete slabs comply with ASTM F 710 and the following: 

1. Slab substrates are dry and free of curing compounds, sealers, hardeners, and other 
materials that may interfere with adhesive bond.   

2. Moisture Testing:  Perform tests recommended by manufacturer.  Proceed with 
installation only after substrates pass testing. 

a. Perform anhydrous calcium chloride test, ASTM F 1869.  Proceed with installation 
only after substrates have maximum moisture-vapor-emission rate that is less than 
the maximum allowed by the carpet manufacturer. 

b. Perform relative humidity test using in situ probes, ASTM F 2170.  Proceed with 
installation only after substrates have a maximum relative humidity level 
measurement that is less than the maximum allowed by the carpet manufacturer. 

c. Contractor shall provide copies of drawing(s) indicating test locations and copies 
of test results.  

3. Subfloor finishes comply with requirements specified in Division 03 Section "Cast-in-
Place Concrete" for slabs receiving carpet tile. 

4. Subfloors are free of cracks, ridges, depressions, scale, and foreign deposits. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 PREPARATION: 

A. General:  Comply with CRI 104, Section 6.2, "Site Conditions; Floor Preparation," and with 
carpet tile manufacturer's written installation instructions for preparing substrates indicated to 
receive carpet tile installation. 

B. Use trowelable leveling and patching compounds, according to manufacturer's written 
instructions, to fill cracks, holes, depressions, and protrusions in substrates.  Fill or level cracks, 
holes and depressions 1/8 inch (3 mm) wide or wider and protrusions more than 1/32 inch (0.8 
mm), unless more stringent requirements are required by manufacturer's written instructions. 

C. Remove coatings, including curing compounds, and other substances that are incompatible with 
adhesives and that contain soap, wax, oil, or silicone, without using solvents.  Use mechanical 
methods recommended in writing by carpet tile manufacturer. 

D. Broom and vacuum clean substrates to be covered immediately before installing carpet tile. 

3.03 INSTALLATION: 

A. General:  Comply with CRI 104, Section 14, "Carpet Modules," and with carpet tile 
manufacturer's written installation instructions. 

B. Installation Method:  As recommended in writing by carpet tile manufacturer. 
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C. Maintain dye lot integrity.  Do not mix dye lots in same area. 

D. Cut and fit carpet tile to butt tightly to vertical surfaces, permanent fixtures, and built-in 
furniture including cabinets, pipes, outlets, edgings, thresholds, and nosings.  Bind or seal cut 
edges as recommended by carpet tile manufacturer. 

E. Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions, removable 
flanges, alcoves, and similar openings. 

F. Maintain reference markers, holes, and openings that are in place or marked for future cutting 
by repeating on finish flooring as marked on subfloor.  Use nonpermanent, nonstaining marking 
device. 

G. Install in quarter turn pattern square to walls and borders. 

3.04 CLEANING AND PROTECTION: 

A. Perform the following operations immediately after installing carpet tile: 

1. Remove excess adhesive, seam sealer, and other surface blemishes using cleaner 
recommended by carpet tile manufacturer. 

2. Remove yarns that protrude from carpet tile surface. 
3. Vacuum carpet tile using commercial machine with face-beater element. 

B. Protect installed carpet tile to comply with CRI 104, Section 16, "Protection of Indoor 
Installations." 

C. Protect carpet tile against damage from construction operations and placement of equipment and 
fixtures during the remainder of construction period.  Use protection methods indicated or 
recommended in writing by carpet tile manufacturer. 

END OF SECTION  
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SECTION 09910 

PAINTING 

PART 1 GENERAL 

1.01 SUMMARY: 

A. Provide painting and surface preparation. 

1.02 SUBMITTALS: 

A. Product Data: Submit manufacturer's product data and installation instructions for each material 
and product used. 

B. Extra Stock: Submit 2 unopened gallons of each paint and color used in the project. 

1.03 QUALITY ASSURANCE: 

A. Comply with governing codes and regulations. Provide products of acceptable manufacturers 
which have been in satisfactory use in similar service for three years. Use experienced installers. 
Deliver, handle, and store materials in accordance with manufacturer's instructions. 

B. Regulations: Compliance with VOC and environmental regulations. 

PART 2 PRODUCTS 

2.01 MATERIALS: 

A. Painting: 

1. Manufacturers of Regular Paints: Benjamin Moore; Duron Paints & Wallcoverings; ICI 
Devoe Coatings; Kelly-Moore Paints; Miller Paint Co. / Devine Color; PPG Architectural 
Finishes, Inc. - Pittsburgh Paints; Pratt & Lambert Paints; Rodda Paint; Sherwin-Williams; 
United Gilsonite Laboratories; or approved equal. 

2. Application: Interior unfinished surfaces. 
3. Application: Repainting of existing surfaces, where called for in Finish Schedule. 
4. Primary Coating Type, except CMU and floors: Latex based paints. 
5. Primary Coating Type, CMU and floors: Epoxy based paints 

PART 3 EXECUTION 

3.01 INSTALLATION: 

A. Inspect surfaces, report unsatisfactory conditions in writing; beginning work means acceptance 
of substrate. 

B. Comply with manufacturer's instructions and recommendations for preparation, priming and 
coating work. Coordinate with work of other sections. 

C. At existing areas to be repainted, remove blistered or peeling paint to sound substrates. Remove 
chalk deposits and mildew and wash all surfaces with mild detergent. Perform related minor 
preparation including caulk and glazing compounds. Spot prime bare areas before priming and 
painting as specified. 



 

 09910 - 2 

 

3.02 PAINT SCHEDULE: 

A. Gypsum Drywall Walls: 

1. Gloss: 
a. Semi. 

2. System: 
a. 1 coat latex primer. 
b. 2 coats latex finish. 

B. Gypsum Drywall Walls in Bathrooms, Kitchens and Wet Areas: 

1. Gloss: 
a. Semi. 

2. Texture: 
a. Stipple. 

3. System: 
a. 3 coats epoxy paint. 

C. Gypsum Ceilings: 

1. Gloss: 
a. Flat 

2. Texture: 
a. - 

3. System: 
a. 1 coat latex primer. 
b. 2 coats latex finish. 

D. Concrete Masonry Units: 

1. Gloss: 
a. Semi. 

2. System: 
a. 1 coat latex block filler. 
b. 2 coats epoxy paint. 

E. Concrete Floors: 

1. Gloss: 
a. Non-slip. 

2. System: 
a. 3 coats epoxy floor paint. 

F. Ferrous Metals: 

1. Gloss: 
a. Semi. 

2. System: 
a. 1 coat rust-inhibiting primer. 
b. 2 coats latex enamel. 

END OF SECTION 
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SECTION 10140 

SIGNAGE 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS: 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY: 

A. This Section includes the following: 
. 

1. Interior Panel signs. 

B. Related Sections include the following: 

 
1. Section 15 "Plumbing” for Plumbing Piping and Equipment for labels, tags, and 

nameplates for plumbing systems and equipment. 
2. Section 15 “Heating Ventilating and Air Conditioning" for labels, tags, and nameplates 

for HVAC systems and equipment. 
3. Section 16 "Electrical" for labels, tags, and nameplates for electrical equipment. 

1.03 DEFINITIONS: 

A. ADA-ABA Accessibility Guidelines:  U.S. Architectural & Transportation Barriers Compliance 
Board's "Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and 
Facilities; Architectural Barriers Act (ABA) Accessibility Guidelines for Buildings and 
Facilities”, and ICC/ANSI A117.1 (2009 Edition) accessibility regulations adopted by the 
Rhode Island State Building Code (SBC-1). 

1.04 ACTION SUBMITTALS: 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Show fabrication and installation details for signs. 

1. Show sign mounting heights, locations of supplementary supports to be provided by 
others, and accessories. 

2. Provide message list, typestyles, graphic elements, including tactile characters and 
Braille, and layout for each sign. 

C. Samples for Initial Selection:  Manufacturer's plastic color chips consisting of actual units or 
sections of units showing the full range of colors available for selection. 

D. Samples for Verification:  For each of the following products and for the full range of color, 
texture, and sign material indicated, of sizes indicated: 
1. Dimensional Characters:  Full-size Samples of each type of dimensional character, letter, 

number, graphic element and method of attachment. 
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E. Sign Schedule:  Provide a sign type for each entrance / exit door location for each individual 
room or stair located within the building addition. Provide a sign at each science classroom or 
science prep room sink location. 

1.05 INFORMATIONAL SUBMITTALS: 

A. Qualification Data:  For Installer and fabricator. 

B. Warranty:  Special warranty specified in this Section. 

1.06 CLOSEOUT SUBMITTALS: 

A. Maintenance Data:  For signs to include in maintenance manuals. 

1.07 QUALITY ASSURANCE: 

A. Installer Qualifications:  Fabricator of products. 

B. Fabricator Qualifications:  Shop that employs skilled workers who custom-fabricate products 
similar to those required for this Project and whose products have a record of successful in-
service performance. 

C. Source Limitations for Signs:  Obtain each sign type indicated from one source from a single 
manufacturer. 

D. Regulatory Requirements:  Comply with all applicable federal, state and municipal codes, laws 
and regulations regarding signage for exits and handicapped barriers. 

1.08 PROJECT CONDITIONS: 

A. Field Measurements:  Verify recess openings by field measurements before fabrication and 
indicate measurements on Shop Drawings. 

1.09 COORDINATION: 

A. Coordinate placement of anchorage devices with templates for installing signs. 

1.010 WARRANTY: 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of signs that fail in materials or workmanship within specified warranty 
period. 

1. Failures include, but are not limited to, the following: 
a. Deterioration of embedded graphic image colors and sign lamination. 

2. Warranty Period:  Five years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.01 PANEL SIGNS: 

A.    Basis-of-Design Product:  Subject to compliance with requirements, provide Best 
Manufacturing Sign Systems; HC 300 ADA System or a comparable product by one of the 
following: 

 
1. ASI-Modulex, Inc. 
2. Gemini Incorporated. 
3. Innerface Sign Systems, Inc. 
4. Mohawk Sign Systems. 
5. Nelson-Harkins Industries. 
6. Seton Identification Products. 
7. Approved Equal. 

B. Interior Panel Signs:  Provide smooth sign panel surfaces constructed to remain flat under 
installed conditions within a tolerance of plus or minus 1/16 inch (1.5 mm) measured diagonally 
from corner to corner, complying with the following requirements: 

1. Melamine Plastic Laminated on Phenolic Core: Solid phenolic panel core with graphic 
image covered with thermosetting resin face layer ¼” thick, with background painted a 
contrasting color and rated non-static fire retardant and self-extinguishing, with raised 
graphics and Grade 2 Braille 1/32 inch (0.8 mm) above surface with contrasting colors as 
selected by Architect from manufacturer's full range. 

2. Edge Condition:  Bullnose. 
3. Corner Condition: Rounded to ½” radius. 
4. Mounting:  Framed. 

a. Wall mounted with concealed anchors and two-face tape. 
b. Manufacturer's standard anchors for substrates encountered. 

5. Custom Paint Colors:  Match Pantone color matching system. 
6. Color:  As selected by Architect from manufacturer's full range. 
7. Tactile Characters:  Characters and Grade 2 Braille raised 1/32 inch (0.8 mm) above 

surface with contrasting colors. 
8. Surface Finish:  Mat. 

C. Panel Sign Frames: 

1. PVC Frames:  Extruded, high-impact PVC plastic. 

a. Color:  As selected by Architect from manufacturer's full range. 
b. Depth:  As required to receive specified panel thickness indicated above. 
c. Profile:  Rounded. 
d. Corner Condition: Rounded to radius to receive panel indicated. 
e. Mounting:  As indicated below. 

1) Wall mounted with concealed anchors and two-face tape. 
2) Manufacturer's standard anchors for substrates encountered. 

D. Changeable Message Inserts:  Fabricate signs to allow insertion of changeable messages in the 
form of slide-in inserts and transparent covers with paper inserts printed by Owner. 
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1. Furnish insert material and software for creating text and symbols for PC-Windows or 
Macintosh computers for Owner production of paper inserts. 

2. Furnish insert material cut-to-size for changeable message insert. 

E. Tactile and Braille Sign:  Manufacturer's standard process for producing text and symbols 
complying with ADA-ABA Accessibility Guidelines and with ICC/ANSI A117.1.  Text shall be 
accompanied by Grade 2 Braille.  Produce precisely formed characters with square-cut edges 
free from burrs and cut marks; Braille dots with domed or rounded shape. 

1. Panel Material: Clear acrylic sheet with opaque color coating, subsurface applied. 
2. Raised-Copy Thickness:  Not less than 1/32 inch (0.8 mm). 

F. Panel Sign Schedule: 

1. Sign Types: As indicated on drawings. 

2. Sign Type Locations: As indicated on drawings. 

2.02          ACCESSORIES: 

A.    Anchors and Inserts: Use toothed steel or lead expansion-bolt devices for drilled-in-place 
anchors.  Furnish inserts, as required, to be set into concrete or masonry work. Provide double 
sided tape at all glass mounting locations 

B. Blank Panels: Provide solid color blank covers with double sided tape located on opposite side 
of signs scheduled for installation on glass surfaces. 

2.03          FABRICATION: 

A. General:  Provide manufacturer's standard signs of configurations indicated. 

 
1. Mill joints to tight, hairline fit. 
2. Preassemble signs in the shop to greatest extent possible. 

2.04 FINISHES, GENERAL: 

A. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of the range of approved Samples.  Noticeable variations 
in the same piece are not acceptable.  Variations in appearance of other components are 
acceptable if they are within the range of approved Samples and are assembled or installed to 
minimize contrast. 

PART 3 - EXECUTION 

3.01 EXAMINATION: 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of work. 

B. Verify that items, including anchor inserts, are sized and located to accommodate signs. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.02          INSTALLATION: 

A. Locate signs and accessories where indicated, using mounting methods of types described and 
complying with manufacturer's written instructions. 

1. Install signs level, plumb, and at heights indicated, with sign surfaces free of distortion 
and other defects in appearance. 

2. Interior Wall Signs:  Install signs on walls adjacent to latch side of door where applicable.  
Where not indicated or possible, such as double doors, install signs on nearest adjacent 
walls.  Locate to allow approach within 3 inches (75 mm) of sign without encountering 
protruding objects or standing within swing of door. 

B. Wall-Mounted Signs:  Comply with sign manufacturer's written instructions except where more 
stringent requirements apply. 

1. Two-Face Tape:  Mount signs to smooth, nonporous surfaces.  Do not use this method for 
vinyl-covered or rough surfaces. 

2. Mechanical Fasteners:  Use nonremovable mechanical fasteners placed through predrilled 
holes.  Attach signs with fasteners and anchors suitable for secure attachment to substrate 
as recommended in writing by sign manufacturer. 

3. Signs Mounted on Glass:  Provide matching opaque plate on opposite side of glass to 
conceal mounting materials. 

3.03          CLEANING AND PROTECTION: 

A. After installation, clean soiled sign surfaces according to manufacturer's written instructions.  
Protect signs from damage until acceptance by Owner. 

END OF SECTION  
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SECTION 10150 

TOILET COMPARTMENTS  

PART 1 GENERAL 

1.01 SUMMARY: 

A. Provide toilet partitions and screens. 

1.02 SUBMITTALS: 

A. Product Data: Submit manufacturer's product data and installation instructions for each material 
and product used. 

B. Shop Drawings: Submit shop drawings indicating material characteristics, details of 
construction, connections, and relationship with adjacent construction. 

1.03 QUALITY ASSURANCE: 

A. Comply with governing codes and regulations. Provide products of acceptable manufacturers 
which have been in satisfactory use in similar service for three years. Use experienced installers. 
Deliver, handle, and store materials in accordance with manufacturer's instructions. 

PART 2 PRODUCTS 

2.01 MATERIALS: 

A. Toilet Compartments: 

1. Manufacturers: Accurate Partitions Corp; Bobrick Washroom Equipment; General Partitions 
Manufacturing; Global Partitions; Hadrian, Inc.; Young Group Ltd. (The); Knickerbocker 
Partition; Santana Products; Sanymetal; or approved equal. 

2. Compartments: Floor-anchored. 
3. Screens: Wall-hung. 
4. Style: Standard privacy style. 
5. Material: Solid polymer: 

a. Solid, high-density polyethylene (HDPE) or polypropylene (PP). 

PART 3 EXECUTION 

3.01 INSTALLATION: 

A. Install materials and systems in accordance with manufacturer's instructions and approved 
submittals. Install materials and systems in proper relation with adjacent construction and with 
uniform appearance. Coordinate with work of other sections. 

B. Limit openings between panels, doors and pilasters to less than 1/2 inch. 

C. Adjust hardware, clean, and protect work. 

END OF SECTION 



 

  

 

 

SECTION 10443 

FIRE EXTINGUISHERS AND CABINETS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS: 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.02 SUMMARY: 

A. This Section includes the following: 

1. Portable fire extinguishers. 
2. Fire extinguisher cabinets. 

1.03 SUBMITTALS: 

A. Product Data:  Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for fire-protection cabinets. 

1. Fire Extinguishers:  Include rating and classification. 
2. Fire-Protection Cabinets:  Include roughing-in dimensions, details showing mounting 

methods, relationships of box and trim to surrounding construction, door hardware, cabinet 
type, trim style, and panel style. 

B. Maintenance Data:  For fire extinguishers to include in maintenance manuals. 

1.04 QUALITY ASSURANCE: 

A. Source Limitations:  Obtain fire extinguishers and fire-protection cabinets through one source 
from a single manufacturer. 

B. NFPA Compliance:  Fabricate and label fire extinguishers to comply with NFPA 10, "Portable 
Fire Extinguishers." 

C. Fire Extinguishers:  Listed and labeled for type, rating, and classification by an independent 
testing agency acceptable to authorities having jurisdiction. 

1. Provide fire extinguishers approved, listed, and labeled by FMG. 

1.05 COORDINATION: 

A. Coordinate size of fire-protection cabinets to ensure that type and capacity of fire extinguishers 
indicated are accommodated. 



 

  

1.06 WARRANTY: 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of portable fire extinguishers that fail in materials or workmanship within 
specified warranty period. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS: 

A. Fire Extinguisher Basis-of-Design Product:  Subject to compliance with requirements, provide 
products listed below as manufactured by J. L. Industries or comparable products by one of the 
following: 

1. Larsen’s Manufacturing Company 
2. Potter Roemer 
3. Kidde Residential and Commercial Division 
4. Approved Equal. 

2.02 FIRE EXTINGUISHER SCHEDULE: 

A. Type FE-1: 

1. Cabinet:  Ambassador, stainless steel, fully recessed with flat trim, series number 2015-V, 
with “Vertical Duo” door. 

2. Extinguisher:  Cosmic 10E – dry chemical with a 4A-60BC rating. 

B. Type FE-2: 

1. Cabinet:  Larsen Manufacturing Co., Model “FB 3612-SM” combination fire 
extinguisher/fire blanket cabinet. Provide solid door labeled with red letters “FIRE 
EXTINGUISHER” (vertical) and “FIRE BLANKET” (horizontal) or equal. 

2. Extinguisher:  Cosmic 10E – dry chemical with a 4A-60BC rating. 
3. Fire Blanket: Nominal 62 by 80 inch sized woven wool blanket, treated with fire resistant 

chemicals meeting FS-CS-191-53. 
 

2.03 FABRICATION: 

A. Fire-Protection Cabinets:  Provide manufacturer's standard box (tub), with trim, frame, door, and 
hardware to suit cabinet type, trim style, and door style indicated. 

1. Weld joints and grind smooth. 
2. Construct fire-rated cabinets with double walls fabricated from 0.0428-inch- (1.1-mm-) 

thick, cold-rolled steel sheet lined with minimum 5/8-inch- (16-mm-) thick, fire-barrier 
material. 

 

a. Provide factory-drilled mounting holes. 

B. Cabinet Doors:  Fabricate doors according to manufacturer's standards, from materials indicated 
and coordinated with cabinet types and trim styles selected. 



 

  

1. Fabricate door frames with tubular stiles and rails and hollow-metal design, minimum 1/2 
inch (13 mm) thick. 

2. Miter and weld perimeter door frames. 

C. Cabinet Trim:  Fabricate cabinet trim in one piece with corners mitered, welded, and ground 
smooth. 

2.04 FINISHES, GENERAL: 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary 
protective covering before shipping. 

PART 3 - EXECUTION 

3.01 EXAMINATION: 

A. Examine walls and partitions for suitable framing depth and blocking where recessed cabinets will 
be installed. 

B. Examine fire extinguishers for proper charging and tagging. 

1. Remove and replace damaged, defective, or undercharged units. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 INSTALLATION: 

A. General:  Install fire-protection specialties in locations and at mounting heights indicated or, if not 
indicated, at heights indicated below: 

1. Fire-Protection Cabinets:  48 inches above finished floor to top of cabinet at FE-1 and 56 
inches above finish floor to top of cabinet at FE-2. 

3.03 ADJUSTING AND CLEANING: 

A. Remove temporary protective coverings and strippable films, if any, as fire-protection specialties 
are installed, unless otherwise indicated in manufacturer's written installation instructions. 

B. Adjust fire-protection cabinet doors to operate easily without binding.  Verify that integral locking 
devices operate properly. 

C. On completion of fire-protection cabinet installation, clean interior and exterior surfaces as 
recommended by manufacturer. 

 

D. Touch up marred finishes, or replace fire-protection cabinets that cannot be restored to factory-
finished appearance.  Use only materials and procedures recommended or furnished by fire-
protection cabinet manufacturer.                                

 



 

  

END OF SECTION 
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SECTION 10500 

LOCKERS 

PART 1 GENERAL 

1.01 SUMMARY: 

A. Provide 12” wide by 12” deep by 72” tall two-tier solid ADA Compliant HDPE plastic 
outdoor storage lockers on 3” bases.   

1.02 SUBMITTALS: 

A. Product Data: Submit manufacturer's product data and installation instructions for each 
material and product used. 

1.03 QUALITY ASSURANCE: 

A. Comply with governing codes and regulations. Provide products of acceptable 
manufacturers  which have been in satisfactory use in similar service for five years. Use 
experienced installers. Deliver, handle, and store materials in accordance with 
manufacturer's instructions. 

PART 2 PRODUCTS 

2.01 MATERIALS: 

A. Solid ADA-Compliant HDPE Plastic Lockers: 

1. Manufacturers: ASI Storage Solutions, Inc.; General Partitions.; List Industries 
“AquaMax”, Inc.; Bradley “Lenox”; or approved equal. 

2. Type: Wardrobe lockers, sheet steel: 
a. Sides, tops and bottoms shall be made from 3/8” thick polymer with 

homogeneous color.  Doors shall be made from ½ thick polymer with 
homogeneous color. Door frames shall be make from ½” thick polymer with 
homogeneous color. 

3. Tier: Double-tier lockers. 
4. Face: Solid with punched louvers. 
5. Locking: Padlock type. 
6. Tops: Continuous, sloped, constructed of ½” thick HDPE and attached using 

concealed, tamper resistant fasteners. 
7. Mounting: Elevated base-4”. 
8. Colors: As selected from full range of manufacturer's colors. 
9. Locker Base: Continuous recessed locker base shall be constructed of 3” x ¾” HDPE 

providing a 3-inch high and deep toe-kick. 
10. Accessories: 

a. Coat hooks- Corrosion Resistant, zinc-coated steel. 
b. Number plates-Polished aluminum. 2-1/4-inches wide by 1-inch high, with black 

numerals not less than 3/8-inch high. Attach to face of door with two aluminum 
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rivits. 
c. End panels- Min. ½” thick HDPE and attached using concealed tamper resistant 

fastenters. 
d. Filer strips- Min. ½” thick HDPE and attached using concealed tamper resistant 

fastenters. 
 

11. Warranty-20 Year Mfg. 

PART 3 EXECUTION 

3.01 INSTALLATION: 

A. Install materials and systems in accordance with manufacturer's instructions and 
approved submittals. Install materials and systems in proper relation with adjacent 
construction and with uniform appearance. Coordinate with work of other sections. 

B. Restore damaged finishes and test for proper operation. Clean and protect work from 
damage. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

END OF SECTION 
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SECTION 10800 

TOILET ACCESSORIES 

PART 1 GENERAL 

1.01 SUMMARY: 

A. Provide toilet room accessories. 

1.02 SUBMITTALS: 

A. Product Data: Submit manufacturer's product data and installation instructions for each material 
and product used. 

B. Shop Drawings: Submit shop drawings indicating material characteristics, details of 
construction, connections, and relationship with adjacent construction. 

1.03 QUALITY ASSURANCE: 

A. Comply with governing codes and regulations. Provide products of acceptable manufacturers 
which have been in satisfactory use in similar service for three years. Use experienced installers. 
Deliver, handle, and store materials in accordance with manufacturer's instructions. 

PART 2 PRODUCTS 

2.01 MATERIALS: 

A. Toilet and Bath Accessories: 

1. Manufacturers: American Specialties, Inc.; Bobrick Washroom Equipment; Bradley Corp.; 
Excel Dryer, Inc.; Hafele America Co.; SANIFLOW Hand Dryer Corporation; Tubular 
Specialties Mfg., Inc. (TSM); or approved equal. 

2. Accessory: Paper towel dispensers. 
3. Accessory: Toilet tissue dispensers, single roll. 
4. Accessory: Handicapped grab bars. 
5. Accessory: Mirrors 
6. Accessory: Soap dispensers, wall mounted. 
7. Accessory: Shower curtain rods. 
8. Accessory: Soap dishes, surface mounted. 
9. Accessory: Baby Changing Station, wall mounted. 
10. Finish: Stainless steel. 
11. Type: Surface mounted 

PART 3 EXECUTION 

3.01 INSTALLATION: 

A. Install materials and systems in accordance with manufacturer's instructions and approved 
submittals. Install materials and systems in proper relation with adjacent construction and with 
uniform appearance. Coordinate with work of other sections. 

B. Restore damaged finishes and test for proper operation. Clean and protect work from damage. 
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END OF SECTION 
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SECTION 11000

EQUIPMENT - GENERAL

PART 1 – GENERAL

1.01 WORK INCLUDED:

A. Furnish, install and test all equipment specified in this Contract and as shown on the
Drawings.

B. The requirements of this section shall be considered included in each of the subsequent
specification sections as if the provisions were repeated in each section.

1.02 RELATED WORK (WHEN APPLICABLE):

A. EQUIPMENT STARTUP, CERTIFICATION AND OPERATOR TRAINING IS
SPECIFIED DIVISION 1.

B. SITE WORK IS SPECIFIED IN DIVISION 2.

C. CONCRETE AND GROUT ARE SPECIFIED IN DIVISION 3.

D. METALS ARE SPECIFIED IN DIVISION 5.

E. PAINTING IS SPECIFIED IN DIVISION 9.

F. PIPE, PLUMBING, AND MECHANICAL WORK ARE SPECIFIED IN DIVISION 15.

G. ELECTRICAL METHODS AND MATERIALS ARE SPECIFIED IN DIVISION 16.

1.03 QUALITY ASSURANCE:

A. Provide only equipment of proven reliability manufactured by reputable manufacturers.

B. Acceptable manufacturers are listed in each equipment item section in this Division.
Substitute or "or-equal" equipment will be allowed only when indicated.

C. Certificates, patents, licenses or other required legalities, when applicable, are specified
in each Section of this Division.

D. Manufacturer's names listed in "Acceptable Manufacturers" section of each specification
are intended to indicate the type and quality of materials desired. Where the words "or
equivalent" are indicated other manufacturers of equal quality that comply fully with the
specifications are allowed. Where the words "or equivalent" are not included, the
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Contractor must provide equipment in compliance with the specifications that is
manufactured from the listed manufacturers.

E. The Specifications and Drawings direct attention to certain required features of the
equipment but do not purport to cover all details entering into its design and
construction. Nevertheless, the Contractor shall furnish the equipment complete in all
details and ready for operation for the intended purpose.

F. These Specifications are intended to provide standard equipment of a recognized
manufacturer meeting all the requirements of the Specifications. Due to differences in
such prefabricated equipment of various manufacturers, submit complete shop drawings,
cuts, specifications, etc. to the Engineer to review for compliance with the Contract
Documents prior to ordering any equipment. If the equipment differs materially from the
dimensions given on the Drawings, submit complete drawings showing elevations,
dimensions etc. for the installation. If Engineer's acceptance is obtained for alternate
equipment, make any needed changes in the structures, piping or electrical systems
necessary to accommodate the equipment at no additional cost to the Owner.

G. Workmanship shall be first class in all respects.

1.04 SUBMITTALS:

A. Provide shop drawings and samples as specified in the General Conditions and Section
01330 of the Construction Documents. Equipment Systems Manufacturers shall integrate
all required shop drawings into a common package.

B. Catalog Data: Submit manufacturer's literature and illustrations for all equipment to be
installed, including dimensions, construction details, shop painting details, and materials
by generic name.

C. Installation Instructions: Submit complete sets of manufacturer's instructions for each
equipment item, including equipment storage requirements.

D. Operating Data: Complete operating manuals.

E. Maintenance Data:

1. Maintenance instructions.
2. Parts list.
3. List of special tools (where applicable).

F. Certificates: Submit manufacturer's certification that equipment, accessories and shop
painting meet or exceed the Specification requirements. Submit equipment performance
testing results as required by these specifications. Should the proposed equipment not
comply with all the specification requirements, all deviations from the specification
requirements shall be listed.
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G. Submit wiring diagrams as required to accurately depict all such interface requirements to
ensure proper operations of each system or item of equipment.

H. Submittals are further specified in this Division.

I. Guarantees/Warranties as specified below.

J. Attention is directed to the fact that the Drawings are based upon a particular piece of
equipment. If the equipment to be provided requires an arrangement differing from that
indicated on the Drawings, the Contractor shall prepare and submit for review, detailed
mechanical drawings showing all necessary changes. Such changes shall be at no
additional cost to the Owner.

K. Contractor shall provide a letter, from each individual equipment manufacturer certifying
that the equipment manufacturer or supplier has:

1. Reviewed the Construction Documents, the intended installation by the Contractor,
and the intended functional and operational conditions;

2. Determined all conditions to be acceptable; and

3. Found no conditions that would cause the warranty to be void or the equipment to
function improperly.

4. The submittals will not be reviewed without the inclusion of these noted
certifications.

1.05 GUARANTEE/WARRANTIES:

A. The Contractor shall obtain a warranty from the manufacturer in the name of the Owner.
Submit the equipment manufacturer's warranty to the Engineer for review.

B. Equipment that is supplied by a system supplier and is intended to function as a complete
and integrated system shall be warrantied by the system supplier as set forth in this
specification section.

C. The manufacturer's warranty must guarantee the equipment to be free of defects for a
period of one year from the date of substantial completion as defined in the General
Conditions, unless otherwise stated in the equipment item specification section.

D. All required warranties that run longer than the Contractor's one-year warranty period
shall be issued to the Owner after the Contractor's one-year warranty period has expired.
The Contractor will be required to handle warranty problems during the one-year
warranty period following substantial completion.
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E. Any part of mechanical equipment that shows undue or excessive wear, or that fails due
to normal operational conditions within the first year of operation after the date of
Substantial Completion, shall be considered as evidence of defective material or defective
workmanship, and it shall be replaced with equipment or parts to meet the specified
requirements at no cost to the Owner.

1.06 DELIVERY, STORAGE AND HANDLING:

A. Coat all machined surfaces subject to corrosion with an easily removable rust preventive
compound prior to shipment.

B. Ship fabricated assemblies in the largest sections permitted by carrier regulations,
properly labeled for field erection.

C. Deliver equipment in manufacturer's original, unopened and undamaged packages, unless
mounted on equipment assembly.

D. Contractor shall perform all maintenance, as required by equipment manufacturer during
storage.

E. Should damage occur, immediately make all repairs and replacements necessary to the
satisfaction of the Engineer at no costs to the Owner.

F. Store in a manner to protect items with epoxy shop coatings from exposure to UV light
that can cause chalking of the epoxy. Length of acceptable exposure prior to providing
UV protective measures shall be in accordance with coating manufacturer’s
recommendations. This includes protection from UV light after installation while
awaiting covering or filling of tanks, or prior to field painting for items scheduled to be
topcoated.

1.07 REQUIRED COORDINATION

A. The Contractor shall investigate all proposed equipment and electrical and control
systems. The contractor shall coordinate the process equipment, connected motors
proposed, proposed instrumentation and control panels to provide a complete and
functional system meeting the approval of the Engineer in the field.

B. Scaled dimensioned layout plans and elevations shall be developed and submitted for
each equipment and process piping system, electrical and control system installation. The
Contractor shall take special care to coordinate the equipment and enclosure sizes with
the space available.

C. Specifically, if a larger equipment, motor or control size is proposed for any application
or function, the Contractor shall coordinate the submittal process and shall increase the
size or capacity of the installation area space, control panel and appurtenances at no
additional cost.
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D. Any rework, adjustments, and/or replacement indicated after installation in order to
achieve a fully functional, compatible and coordinated installation shall be performed at
no additional cost.

E. The Contractor shall investigate the installation location and characteristics of the
available power supplies.

F. Corrective measures necessary for the equipment and controls to function properly with
the available power and equipment shall be designed, furnished and installed at no
additional cost.

G. Equipment under this section shall be fabricated, assembled, installed, and placed in
proper operating condition in full compliance with details, drawings, specifications,
engineering data, instructions and recommendations of the equipment manufacturer as
reviewed by the Engineer.

PART 2 - PRODUCTS

2.01 GENERAL PRODUCT REQUIREMENTS:

A. General Design of Equipment:

1. All parts and components of mechanical equipment shall be designed for satisfactory
service under continuous duty without undue wear, under the specified operating
conditions, for a period of not less than one year.

2. All parts of mechanical equipment shall be amply proportioned for all stresses that
may occur during operations, and for any additional stresses that may occur during
fabrication and erection. Iron castings shall be tough, close-grained gray iron casting,
Class 30, in accordance with ASTM A48, latest revision. Structural steel shall
conform to ASTM A36.

B. Mechanical equipment, including drives and electrical motors, unless otherwise noted,
shall be supplied and installed in accordance with the Williams-Steiger Occupational
Safety and Health Act of 1970 and subsequent amendments. The Contractor's attention is
drawn to the requirements for equipment guards. The noise level of equipment, drives
and motors, unless otherwise noted, shall not exceed 90 dBA measured 3 feet from the
unit under free field conditions.

C. All equipment and machinery furnished under this Contract shall be the latest improved
design suitable for the service specified. All equipment and machinery shall be designed
and constructed to operate efficiently, continuously and quietly under the specified
requirements with a minimum of maintenance, renewals and repairs. The design and
construction of all equipment and machinery shall be such as to permit operation with
minimum wear, vibration and noise when properly installed.
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D. Provide certified bearing life calculations on all equipment bearings.

E. Ample room for erecting, repairing, inspecting and adjusting of all equipment and
machinery shall be provided. The design, construction and installation of all equipment
and machinery shall conform to and comply with the latest safety codes and regulations.

F. All equipment of identical size, type and service shall be the product of the same
manufacturer.

G. All equipment selected shall suit the general arrangement of the space in which it is to be
installed.

H. Unless otherwise specified, electrical SCR controller units shall be furnished with the
driven equipment, mounted and factory aligned, where applicable. Wiring of motors and
controls shall be in accordance with the requirements of Division 16 and other applicable
portions of the Specifications. Electrical variable frequency drives shall be furnished
under this specification and installed by the electrical contractor, unless otherwise noted
as specified in Division 16.

I. Suitable provisions shall be made for easy access for service and replacement parts.

2.02 PROCESS CONTROL PANELS

A. Process control panels shall be provided with the process equipment that they control and
shall be provided by the process equipment manufacturer as complete integrated systems.

B. Control panels shall meet the requirements of Division 16 Electrical Methods and
Materials.

C. Control panels shall all have suitable provisions for dissipating heat gain from the interior
electronics.

1. Interior enclosures shall have air-to-air heat sinks, exterior heat-sink assemblies,
refrigeration systems or filtered thermostatically controlled ventilation systems.

2. Exterior enclosures and enclosures in wet or damp areas shall be Non-Ventilated.
Suitable enclosure cooling shall be provided by air-to-air heat exchangers, exterior
heat-sink assemblies or refrigerant cooling systems.

3. Details of process enclosure heat dissipation design and provisions shall be developed
and submitted to the Engineer for review and approval.
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D. Contractor shall coordinate to ensure that major control panel components are identical
throughout the project. Major items that shall be coordinated to supply identical
components shall include, but shall not be limited to:

1. Programmable logic controller (PLC) make and model shall be coordinated with
the PLC make and model supplied by the Instrumentation Integrator under
Division 13 of these specifications.

a. Package control panels shall be provided with PLC’s when noted in the
individual equipment package specification. PLC’s provided by equipment
package suppliers shall be same make and series supplied in the SCADA
panels provided by the instrumentation integrator in Division 13.

b. All PLC’s shall have on-board Ethernet communication port and shall be
configured to communicate via Ethernet protocol over the SCADA network.

c. If an equipment supplier chooses to supply a PLC with its package system
where not specifically required, the above conditions regarding PLC’s shall
apply at no additional cost to the Owner.

2. Operator Interface Terminal (OIT) make and model shall be the identical make and
model provided in Division 13 panels, minimum size shall be 10” diagonal.

3. Variable frequency drive controllers shall be PowerFlex 700 Architecture Class
adjustable speed controller with EtherNet/IP Communications as manufactured by
Allen-Bradley.

E. Process control panels mounted in interior spaces not designated wet, damp or corrosive
shall be NEMA 12 gasketed painted-steel flange-style enclosure, unless otherwise noted
on the Drawings.

F. Process control panels exterior-mounted or interior mounted in wet, damp or corrosive
areas shall be NEMA 4X stainless-steel flange-style enclosure, unless otherwise noted on
the Drawings.

2.03 CONTROL PANEL CONSTRUCTION:

A. Process control panels shall be custom designed and manufactured. Panel suppliers’
standard catalog models will generally NOT meet these Specifications.

B. All conduit connections to all control panels shall be made with UL Listed Watertight
threaded corrosion resistant stainless-steel conduit hubs. Conduits shall not pass through
the top of control panel enclosures. Conduits shall enter the bottom and sides only. All
conduits entries shall be fitted with drip legs having 1/8” weep holes strategically located
to divert water from inside the conduit from entering enclosures.
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C. ALL control panels that include heat generating components (e.g., adjustable speed
variable frequency drives) shall include refrigerant cycle air-conditioning units where
external ventilation is not feasible.

D. ALL exterior control panels and ALL control panels installed in wet, damp or corrosive
areas shall be NEMA 4X Type 316 stainless steel with heavy-duty three-point roller-type
NEMA 4X locking latch hardware (multiple latching bolts shall not be allowed).

E. All other panels shall be NEMA 12 minimum with heavy-duty three-point draw-in roller-
type NEMA 4X locking latch hardware (multiple latching bolts shall NOT be allowed).

F. All exterior control panels and all control panels installed in wet, damp or corrosive
locations (e.g., pump rooms, wet-wells) shall include a stainless-steel full-width drip
edge.

G. All control panel enclosures shall be flange-mounted disconnect operator type. A cable-
type flange-mounted operator shall actuate an internal control power circuit breaker.

H. The internal utility power circuit breaker shall not be actuated by the flange-mounted
circuit breaker operator.

I. Control panels shall be fabricated of hot rolled pickled and oiled steel reinforced with
Unistrut, or equal, to facilitate equipment mounting and to provide rigidity. Stainless steel
or fiberglass panels shall be provided in all panels.

J. Cabinet faces shall be 10-gauge steel with front and rear access doors fabricated of 12
gauge steel. Cabinets shall be provided with front or rear access doors as indicated and as
required for equipment access. Access doors shall be provided with three-point roller
latch assemblies, lever handle latches, and integral locks with common keys. Locking
clamps shall not be allowed.

K. Steel panels shall be furnished with two finish coats over rust resistant primer. The
exterior finish shall have two coats of air drying lacquer, ANSI Standard, color to be
selected by the Owner. Every instrument, push-button, light or other device on the panel
front shall be identified, either with an engraved or glass protected nameplate on the
device itself or a nominal 1" X 3" engraved laminated tag permanently fastened to the
panel with stainless steel screws.

L. Stainless-steel panels shall ALL be AISI/ASTM Type 316 stainless steel, shall be
unpainted, and shall have a polished or brushed finish.

M. Unless otherwise shown or specified, panels shall meet NEMA Type 12 construction
requirements (minimum). All panel front-mounted pilot lights, push-button, selector
switches and other pilot type devices shall be heavy duty NEMA Type 4X (watertight
corrosion-resistant) construction.
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N. Stainless-steel panels shall be NEMA 4X watertight corrosion-resistant construction with
stainless steel locking three-point roller hatch hardware. Screw-clamp or latch bolt type
NEMA 4X closure hardware shall not be used.

O. The latching mechanism shall be a three-point draw roller type. Roller pushrods shall be
0.25 inch by 0.75 inch aluminum (minimum). Rollers shall be nylon, 0.875” (minimum).
Center catch shall be 0.187 inch aluminum (minimum). A door latch operating handle
shall be provided. The handle shall be stainless-steel with a ¾” inch diameter shank. The
latching handle shall have provisions for padlocking in the closed position. Three-point
latching mechanisms with draw roller pushrods and operating handles shall be
manufactured by Hennessey Products, Erpel Corporation, or equivalent.

2.04 ENCLOSURE MOUNTING AND ENVIRONMENTAL CONTROL

A. All control panels shall be mounted on specially designed frames fabricated from
Unistrut. All exterior panels, all interior panels mounted in damp, wet, or corrosive areas,
and all NEMA 3, 3R, 4, and 4X enclosures shall be mounted on frames fabricated from
Type 316 stainless steel Unistrut with Type 316 stainless steel fasteners. All other
enclosures shall be mounted on minimum galvanized steel Unistrut frames with Type 316
stainless-steel fasteners (minimum).

B. All exterior mounted control panels shall have convection type thermostatically
controlled enclosure heaters. Enclosures with a nominal interior volume of 8640 cubic
inches (e.g., 24”x36”x10”) or larger shall have a minimum of one heater.

C. All exterior enclosures shall have fabricated aluminum or stainless steel (or molded
fiberglass) sunshades to facilitate viewing of displays in direct sunlight. Sunshade
fabrication and fastening details shall be developed and submitted for review.

D. All control panels with heat generating components, such as adjustable speed variable
frequency drives, shall have refrigerant-type enclosure air conditioners for heat gain
control. Contractor shall develop and submit heat-gain and heat-dissipation calculations
and enclosure air conditioner sizing calculations for all control panels.

E. The requirement for enclosure air conditioning may be waived provided that satisfactory
heat-gain and heat-dissipation calculations are developed and submitted and provided that
the Engineer agrees to waive the air conditioning requirement based on review of the
proposed alternative heat-dissipation methods. Contractor may propose oversized
enclosures, enclosures with passive heat sinks, or enclosures with air-to-air heat
exchangers in lieu of air conditioning units subject to review of heat rejection
calculations reviewed and accepted by the Engineer.

F. Corrosion inhibitors shall be furnished and installed in all control panels and enclosures.
Corrosion inhibitors shall be Hoffman Model A-HC1-10E Industrial Corrosion Inhibitors,
or equivalent. Corrosion inhibitors shall be provided according to the following schedule:
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1. Two corrosion inhibitors installed in smaller (e.g., 12”Wx18”H and smaller) wall-
mounted and stanchion-mounted panels.

2. Four corrosion inhibitors installed in larger (e.g., 18”Wx24”H and larger) wall-mount
type and stanchion-mounted panels.

3. Six corrosion inhibitors shall be installed in freestanding and floor mounted panels.

4. Exterior panels with OIT’s shall be furnished with blind front access door and interior
panel face.

G. PANEL WIRING

1. All wiring in all panels shall conform to the National Electrical Code and
Underwriters Laboratories standards. The panel manufacturer shall provide written
certification that the completed panel and all of its components meet all Underwriters
Laboratories requirements.

2. All panels shall include a main circuit breaker. The main circuit breaker shall be
internally mounted and cable-operated by a NEMA 4X flange-mounted circuit
breaker operator.

3. All control panel branch circuits shall have circuit breaker type over-current
protection. Internally mounted circuit breakers shall be included for motor branch
circuits, control power transformer primary, and control power transformer
secondary.

4. Fuses shall not be used for the main panel disconnect, motor branch circuits, or
control power primary and secondary over-current protection.

5. Control power shall be routed first to the incoming terminal block, then to the
incoming circuit breaker with flange mounted operator, then to the transient voltage
surge suppression (TVSS) surge protection device (SPD) then to the constant voltage
power supply conditioning transformer, and finally to control circuits. Circuit
breakers for motor starters shall tap the control power feed after the main circuit
breaker and TVSS SPD and before the constant voltage power supply conditioning
transformer.

6. The control panel interior shall be equipped with door-actuated fluorescent light
fixtures mounted within the top of the cabinet and two interior 120 volt power outlets
on a separate feed circuit for test and repair control panel and power outlet circuits.
The separate feed circuit shall have a separate panel interior mounted circuit breaker
and shall not be connected to the main circuit breaker with flange mounted operator.
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7. Separate panel power terminal blocks shall be provided ahead of the circuit breakers
for the main power feed and the service power feed.

H. WIRING AND ENCLOSURE TERMINAL BLOCKS

1. Panels shall be completely factory wired to numbered terminal strips mounted to the
panel sides. Wiring shall be No. 16 AWG (minimum) stranded with TNW insulation.
All wires and terminals shall be numbered in accordance with the Drawings and
Specifications and approved wiring diagrams. All wiring within the panel shall be
grouped together in preassembled, prelabeled harnesses routed in wiring ducts.

2. All panel wiring shall be routed in wiring ducts. Wiring ducts shall be rigid PVC with
snap on wiring duct covers and accessories.

3. All field wiring shall be made to Master Terminal Blocks. Master Terminal Blocks
shall be rail mounted numbered knife disconnect terminal blocks equipped with test
plug sockets on both the field and panel side of the terminal blocks. Each panel shall
be provided with a minimum of 24 test chords with plugs and 12 short circuit plugs
for the terminal block test sockets. A minimum of 20 percent spare terminals shall be
provided on all Master Terminal Blocks. Master Terminal Blocks shall be Model UK
5-MTK-P/P Knife Disconnecting Terminal Blocks as manufactured by Phoenix
Contact, Harrisburg, PA, or equivalent.

4. Shielded analog field signal cables shall terminate on knife disconnect type terminal
blocks. Control panel signal surge protection devices shall be installed between the
knife disconnect master terminal blocks and the panel interior devices.

5. All discrete (e.g., digital) field control wiring, including input and output (I/O)
circuits, shall be provided with Disconnect Lever Fuse Terminal Blocks, Model UK 5
HESI Knife Disconnecting Fuse Terminal Blocks as manufactured by Phoenix
Contact, Harrisburg, PA, or equivalent.

6. All terminal strips other than the panel Master Terminal Blocks shall terminate in
numbered, rigid, barriered terminal strips with screw pressure terminals. A minimum
of 15 percent spare terminals shall be provided on all terminal strips other than the
Master Terminal Blocks.

I. LOOP POWER SUPPLIES

1. Separate individual low voltage power supplies shall be provided in the control panels
as required for all field instruments, contacts and devices.

2. A single combined power supply for multiple instrument loops shall not be
acceptable.
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3. Low voltage power supplies shall be shown and identified on the approved wiring
diagrams and shall be labeled and identified in the control panel.

4. Power supplies shall be designed for an input voltage of 105 to 125 Vac and have a
nominal output voltage of 25 Vdc plus or minus five percent and an output current
rated from 0 to 100 mA. Higher output voltage shall be provided as required by loop
impedance including required PLC input and output isolators.

5. Power supply line regulation shall be 0.5 percent at 100 mA load for ten percent line
change. Power supply load regulation shall be 0.5 percent from 0 to 100 mA load.

6. Power supplies shall be plug in style with output short circuit and overcurrent
protection limited to 180 mA.

7. Power supplies shall be ATM Model 49-15-401 Power Supply as manufactured by
Rosemount, Inc., or equivalent.

J. DIGITAL PANEL METERS

1. Digital panel meters shall be powered by a 4-20 mAdc current signal with a
maximum voltage drop of 2.5V.

2. Digital panel meters shall have extensive span and zero adjustment capability
comprising a 100 to 2000 count span adjust and -2300 to +3100 count zero
suppression so that it can read out directly in engineering units for process variables
such as pressure, flow, level, etc.

3. Digital panel meters shall have integral totalizers with engineering units displays (100
gallons or 1000 gallons) where indicated.

4. Digital panel meters shall have 3-½ digit 0.5-inch liquid crystal displays.

5. Digital panel meters shall fit a standard 1/8 DIN panel cutout and shall be provided
with splash proof lens covers which meet NEMA Type 12 requirements.

K. PILOT LIGHT UNITS

1. Panel pilot light units shall be front of panel mounted NEMA Type 4X dual-input
transformer type pilot light units unless otherwise indicated or specified.

2. All panels shall be provided with a separate NEMA Type 4X common lamp test
push-button.

3. Panel pilot light units shall be 120Vac input transformer type. Provision shall be
made for two inputs. One input shall initiate from the panel circuitry. The other input
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shall be wired in parallel with all panel lights and in series with a lamp test
push-button to facilitate simultaneous testing of all panel lights.

L. PUSH-BUTTONS AND SELECTOR SWITCHES

1. Push-buttons and selector switches shall be front of panel mounted NEMA Type 4X
heavy duty watertight corrosion resistant construction.

2. Push-button and selector switches shall be provided with corrosion resistant legend
plates with standard or custom engraving as required.

M. POTENTIOMETER UNITS

1. Potentiometer units shall be front of panel mounted NEMA 4X heavy-duty watertight
corrosion resistant construction.

2. Potentiometer units shall be rated for 2 Watts with a "U" linear taper.

3. Potentiometer resistance range between 150 Ohms and 4.0 megohms shall be selected
to suit the control function and interface electronics.

2.05 FULL-VOLTAGE CONSTANT SPEED MOTOR CONTROLLERS

A. Full-voltage constant-speed motor controllers shall include Full-Voltage Non-Reversing
(FVNR) and Full-Voltage Reversing (RVR) magnetic Motor Controllers in separate
enclosures or in integrated into equipment Control Panels. All motor controllers shall be
“Combination” type as defined by the NEC.

B. Combination motor starters and contactors shall have main circuit breakers with locking
flange mounted disconnect operators. Individual enclosures shall be NEMA 12 painted
steel in dry area (e.g. electrical rooms). Enclosures in designated wet areas shall be
NEMA 4X stainless steel (AISI Type 316). All fasteners and anchor bolts in “WET”
areas shall be AISI Type 316 stainless steel.

C. The enclosure type for motor controllers installed in control panels shall be as specified
in the applicable control panel section.

D. Combination starters shall comprise a main circuit breaker (with flange-mounted cable-
type operator), appropriately sized control power transformer with primary and secondary
circuit breakers (not fuses), NEMA rated two or three pole contactor (size 1 minimum),
and manual-reset bimetallic overloads. The manual-reset pushbutton shall be a NEMA
4X device mounted on the enclosure outer door.

E. Magnetic contactors (for convectors without motors) shall comprise a main circuit
breaker (with flange mounted operator), appropriately sized control power transformer
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with primary and secondary fusing, and NEMA rated two or three pole contactor (size 0
minimum).

F. Starters and contactors shall have the following NEMA 4X pilot devices mounted on the
enclosure outer door:

1. H-O-A selector switch

2. Green “ON” pilot light

3. Amber/Yellow “OFF” pilot light

4. Red “FAULT” of “FAILURE” pilot light

5. Non Resettable Elapsed time run meter

6. Other NEMA 4X pilot devices shall provided and mounted on the enclosure outer
door as indicated elsewhere in these documents.

G. Motor controls, maintained selector switches and momentary push-button stations, pilot
light and accessories shall be NEMA 4X heavy-duty watertight corrosion resistant type
and rated 10A at 480 volts. Motor controls shall be as manufactured by General Electric,
Square D., Allen Bradley or an approved equal. Buttons shall have their function
(START, STOP, REV, etc.) depressed in white on the button surface. Safety stop push
button stations shall be provided with mushroom head and lockout device.

2.06 VARIALBE FREQUENCY / ADJUSTABLE SPEED DRIVE MOTOR
CONTROLLERS

A. MANUFACTURER

1. All drives on the project, including those supplied in OEM panels, shall be the same
model and same series by the same manufacturer.

2. Variable frequency adjustable speed drives shall be as specified in Section 2.02. No
other make and model VFD’s shall be acceptable.

B. GENERAL

1. Adjustable Speed Drive (ASD) Motor Controllers shall be the same brand and model
series as the solid state reduced voltage starter electronics.

2. ASD Motor Controllers rated less than 40 hp shall be six-step pulse-width-modulated
(PWM) design with integral broad-band input filtering or side-line harmonic trap
filtering. Drive-applied harmonic traps, tuned to eliminate or substantially reduce the
5th harmonic (300 Hz) shall be installed in a common enclosure with the 6-step PWM
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drive electronics. Drive-applied harmonic traps shall comprise a high-impedance line
reactor, tuned-circuit harmonic trap fuses, tuning reactor, contactor, and capacitor
bank and control unit with protection monitor/harmonic power factor meter. The
PWM Converter section shall be connected after the line reactor and ahead of the
tuned-circuit harmonic trap fuses.

3. ASD Motor Controllers rated 40 hp and above shall be 18-step pulse-width-
modulated (PWM) design.

4. ASD Motor Controllers shall be variable-torque (VT) rated for use on centrifugal
equipment only. ASD Motor Controllers for all other loads shall be constant-torque
(CT) rated.

5. ASD Motor Controllers shall have an integral Ethernet communication capability for
connection via a CAT5 cable or Fiber Optic media.

6. Unit power factor shall be 95 percent or better at all operating speeds. Capacitors
shall not be permitted for power factor correction purposes.

7. Drives shall be designed against overloads, output short circuits, ground faults and
AC line disturbances caused by adjacent drives, other motor controllers, power
company switching, or any other source. Drives shall meet IEEE.519-1992 "General
System" harmonic limits with voltage and current distortion not to exceed the limits
specified previously.

8. Motor sound level shall not exceed 75 dbA.

9. Drives shall automatically attempt to restart after a malfunction or an interruption of
power. Restart attempts shall be adjustable from 0 to 5 attempts. If the drive reaches
the limit of restarts without successfully restarting and running for 90 seconds, the
restart circuit shall lockout and drop out the fault relay. Two form C fault relay
contacts shall be provided.

10. Drives shall incorporate a time-delay to automatically restart after return of power
following a power outage.

11. Drives shall be continuous-rated for the maximum full-current load or maximum
constant-torque rating of the actual process equipment and motors controlled,
whichever results in the larger drive rating.

12. The Contractor shall investigate actual equipment controlled by the drives and adjust
drive ratings as required at no additional cost. For example, submersible motors may
require an increased drive rating because they often have higher full load currents
than corresponding open motors with similar horsepower ratings. Such adjustments
are specified as part of the specified coordination and resulting increases in drive
ratings shall be provided at no additional cost.
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C. LOAD REACTORS

1. All drives less than 60 hp shall include integral output load reactors.

2. All drives with output motor leads greater than 25 feet long shall include integral
output load reactors.

D. BYPASS MOTOR STARTERS

1. All drives for motors 50 hp or greater or where indicated on the Contract Drawings,
shall include constant-speed bypass motor starters with bypass contactors.

2. Drives for motors 50 hp and less shall be have full-voltage nonreversing (FVNR)
combination motor starters with suitably sized manual reset heater overloads.

3. Drives for motors larger than 50 hp shall have solid-state reduced-voltage (SSRV)
“soft-starters” with bypass contactors.

E. RATINGS:

1. Drives shall be UL approved and listed.

2. Constant torque loads, e.g. positive displacement pumps, thickener drives, conveyors:

a. The Constant Torque rating for the largest standard NEMA motor size indicated
on the Contract Drawings, or;

b. One NEMA standard motor larger than the actual connected load motor, or;

c. The next standard full-load current rating greater than the full-load current rating
of the actual connected motor plus the service factor (e.g. 115%);

d. Whichever results in the larger, i.e., higher capacity, drive rating.

3. Variable torque loads, e.g. centrifugal pumps or fans:

a. The Constant Torque rating for the largest standard NEMA motor size indicated
on the Contract Drawings, or;

b. One NEMA standard motor larger than the connected load motor, or;

c. The Constant Torque rating for the actual motor size connected, or;

d. The next standard full-load current rating greater than the full-load current rating
of the actual connected motor plus the service factor (e.g. 115%);
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e. Whichever results in the larger, i.e., higher capacity, drive rating.

4. Input Power:

a. 480 Volts, ±10% (i.e, 432-528 Volts)

b. Three phase, 45-66 Hertz

5. Output Ratings:

a. Minimum motor horsepower as described above, or the following, whichever
results in the larger rated capacity.

b. Voltage = 0-100% of Input Voltage

c. Continuous Current = 100% of full load amps (FLA) of actual motor controlled.

d. Starting Torque = 200% of actual controlled motor full-load torque

e. Output frequency = 0-500Hz

f. Frequency resolution = 0.01 Hz

g. Overload rating, 110% for one minute

h. Speed regulation within one-percent of adjustable setting.

6. Environmental Ratings:

a. Operating Temperature = 0 to +40 degrees Celsius

b. Altitude = 0 to 1000 meters

c. Humidity to 95 percent non-condensing

F. USER ADJUSTMENTS:

1. Minimum speed, 0-45%

2. Maximum speed, 50-100%

3. Extended linear acceleration, 2-50 seconds

4. Extended linear deceleration, 2-50 seconds
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5. Adjustable maximum output voltage

6. Adjustable maximum motor current, 50 to 110 percent

7. Adjustable Volts/Hertz ratio

8. Hand-Off-Remote selector (separate from keypad)

9. Manual speed control – potentiometer type (separate from keypad)

G. PROTECTIVE FEATURES:

1. AC input circuit breakers having a minimum 35,000 Ampere interrupting capacity,
supplemented with dual-element fuses having a minimum interrupting capacity of
200,000 Amperes all appropriately sized for the intended load.

2. Instantaneous electronic trip circuit to protect the drive from output line-to-line and
line-to-ground short circuits. Drive must be capable of withstanding short circuits at
line input voltage plus ten percent.

3. Input phase loss and input overvoltage and line surge.

4. Output short-circuit and output ground fault.

5. Overtemperature, DC overvoltage, drive overload, and motor overload.

6. Drives shall be capable of providing 110 percent motor current intermittently and
shall have instantaneous overcurrent trip.

7. Drives shall be capable of continued operation during an intermittent loss of power
for 0.0125 seconds (3/4 cycle).

8. Opening of the drive's input and/or output line switches while operating shall not
result in damage to power circuit components.

9. Motor overload protection shall be provided by separate bimetallic type three-phase
thermal overload relays with manual reset pushbuttons.

10. Drives shall also be interlocked to motor-winding temperature switches to
instantaneously trip on motor overheating.

11. Required Features:

a. Drives enclosures shall have heavy-duty NEMA 4X watertight corrosion resistant
drive ready and drive run indicator lights, drive fault indicator light, hand-off-
remote selector switch, manual speed control potentiometer, etc.



08/17/2005 11000-19

b. In addition to the above heavy-duty pilot devices, keypad-type operator interfaces
shall be mounted on the outer enclosure and connected to the drive with shielded
RS-232 cable. Operator interfaces shall be multi-function units that facilitate
simultaneous display and monitoring of a wide range of parameters including:

1) Motor current

2) Output frequency

3) Output voltage

4) PI controller setpoints and tuning parameters

5) Trending graphs

c. Operator interfaces shall facilitate transfer of parameter sets by reconnection to
additional drives.

12. Drive parameters shall also be programmable by connection of a PC compatible
notebook computer. A minimum of two computer interface serial cables, two copies
of the programming software, four copies of the programming loads, and four copies
of the hardcopy documentation shall be provided.

13. Drive outputs shall have NEMA-rated output contactors and thermal overload relays
with manual reset pushbuttons.

14. Where drive accessories, such a line reactors, load reactors, output contactors, tuned-
filters, active filters, etc. cannot be accommodated in the available enclosure space,
then additional remote mounted enclosures shall be furnished and installed at no
additional cost.

15. All motors connected to VFDs shall be inverter-duty rated and shall have insulation
designed for a minimum of 2½ times the maximum power supply voltage (i.e., 1200
Volts for 460 Volt motors). Motors shall be provided with three normally-closed
embedded stator winding temperature switches wired to drive input terminals.

H. ENCLOSURE DESIGN:

1. Enclosures shall all have suitable provisions for dissipating heat gain from the interior
electronics.

a. Interior enclosures shall have air-to-air heat sinks, exterior heat-sink assemblies,
refrigeration systems or filtered thermostatically controlled ventilation systems.

b. Exterior enclosures and enclosures in wet or damp areas shall be Non-Ventilated.
Suitable enclosure cooling shall be provided by air-to-air heat exchangers,
exterior heat sink assemblies or refrigerant cooling systems.
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c. Details of process enclosure heat dissipation design and provisions shall be
developed and submitted to the Engineer for review and approval.

2. Drive enclosures shall be custom designed and custom fabricated freestanding NEMA
12 gasketed enclosures with flange-mounted main circuit-breaker operators and
heavy-duty three-point roller latch hardware. All exterior drive enclosures and all
drive enclosures located in moisture-laden areas shall have watertight sealed NEMA
4X enclosures (stainless-steel or fiberglass) with closed circuit refrigeration cooling.
Closure hardware requiring tools, such as clamps or turn-screws, shall not be used.

3. Contractor shall develop and submit heat-gain and heat-dissipation calculations and
enclosure air conditioner sizing calculations for all enclosures. All drive enclosures,
except those located in designated dry areas such as an electrical room or control
room, shall have refrigerant-type enclosure air conditioners for heat gain control.

4. Drive enclosures in designated dry areas, such as electrical rooms and control rooms,
shall be cooled by multiple thermostatically controlled ventilation fans. Intake and
exhaust louvers shall be fitted with replaceable filters. Six spare filters shall be
provided for each filtered louver. Continuously operated cooling fans shall not be
acceptable.

5. Panel pilot devices (pilot lights, selector switches, indicator lights, potentiometers,
speed indicators, etc. pushbuttons, etc.) shall be NEMA 4X watertight corrosion
resistant construction. Every instrument, push-button, light or other device on the
panel front shall be identified, either with an engraved or glass protected nameplate
on the device itself or a nominal 1"x3" engraved laminated tag permanently fastened
to the panel with stainless steel screws. Adhesive labels shall not be acceptable.

6. Panels shall be completely factory wired to numbered Master Terminal Blocks
mounted to the panel sides. Wiring shall be No. 18 AWG minimum stranded with
THWN 900C insulation. All panel wires shall be terminated with "Stakon" type
pressure terminals. All wires and terminals shall be numbered in accordance with the
Drawings and Specifications and approved wiring diagrams. All wiring within the
panel shall be grouped together in preassembled, prelabeled harnesses and secured to
the panel structure.

7. All wiring shall conform to the National Electrical Code and Underwriters
Laboratories standards. The panel manufacturer shall provide written certification that
the completed panel and all of its components meet all Underwriters Laboratories
requirements.

8. Drive enclosures shall be furnished with two coats ANSI Z55.1 No. 61 light gray
polyurethane over rust resistant primer. The exterior finish shall have two coats of air-
drying lacquer, ANSI Standard, color to be selected by the Owner.
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9. Stainless-steel and fiberglass panels shall remain unpainted.

I. MAINTAINABILITY:

1. Units shall include diagnostic and troubleshooting capability.

2. System maintenance on failure shall be by board replacement and supervised by a
fault indicator panel.

3. All low voltage (logic control) circuitry shall be physically and electrically isolated
from medium voltage (480 to 600 Vac) power circuitry for maintenance personnel
safety.

4. Drives shall be furnished with a diagnostic indicator to show low bus/line and high
buss/line voltage conditions, timed current overload, inverter output fault, etc.

J. RELIABILITY:

1. Drives shall have a minimum five-year proven application record.

2. A written description of the drive manufacturer's quality assurance and testing
programs shall be submitted.

3. All power semiconductors and integrated circuitry shall be 100 percent tested.

4. All circuit boards shall be conformal coated to prevent environmental damage from
ambient dust, moisture, gases, etc.

5. Drives shall be tested under load for at least six hours at maximum operating
temperatures with a fully loaded motor at varying speeds.

6. Contractor shall make necessary arrangements to load the drive and/or motor for
testing.

K. SPARE PARTS:

1. The following spare parts shall be provided for the integrated adjustable speed drive
system. The Contractor shall provide the following:

a. One spare operator interface keypad

b. One spare uninstalled circuit board of each replaceable circuit board and option
board utilized

c. Ten spare fuses of each type and of each size utilized in the system

d. Ten spare lamps of each type and of each size utilized in the system
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2. The spare adjustable speed drive system components shall be delivered to the Owner
in sealed properly labeled packages. These spares shall NOT be used by the
Contractor to effect repairs during system-startup or the two-year warranty period.
The Contractor shall maintain their own spares inventory for start-up and warranty
purposes.

2.07 MOTORS:

A. GENERAL

1. Motors shall conform to NEMA Standards for motors and generators, Publication
MG 1 (latest revision) except where these specifications conflict with standards. In
such cases, these specifications shall govern.

2. Unless otherwise specified, frame assignments shall be in accordance with the latest
NEMA Standard MG 1.

3. Motors shall be designed to operate satisfactorily with an extended service life when
operated either continuously or intermittently in a moist and corrosive atmosphere
typical in a wastewater facility (NEMA STD MG 1-14.03, 1c and 1f).

4. All motors shall be nameplate rated “Inverter-Duty” suitable for use with IGBT type
variable frequency adjustable speed drives.

B. ENERGY INCENTIVE PROGRAMS

1. Motors shall meet all requirements of Northeast Utilities (NU) Connecticut Light &
Power (CL&P) energy conservation and management rebate incentive programs.

2. Motor efficiency shall exceed NU CL&P/WMECO Minimum Motor Efficiencies.

3. Contractor shall certify, in writing, that the motors satisfy the NU CL&P/WMECO
efficiency incentive rebate criteria. Contractor shall procure and complete energy
management incentive rebate forms for premium efficiency motors and VFD
controllers.

C. NAMEPLATE INFORMATION

1. All motors furnished under these specifications shall provide all nameplate
information as required by NEMA Standard MG 1-10.39. In addition, the nameplate
shall provide bearing numbers for both bearings.

2. Nameplates shall be engraved stainless steel fastened with stainless steel pins.
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D. SUBMITTAL DATA

1. Shop drawings shall be submitted for all motors furnished in accordance with the
requirements of Division 1.

2. Submittals shall include curves and data which show the starting, accelerating, and
running characteristics of the motor. Submittal data shall include:

a. Current in Amperes at full load, 3/4 load, and 1/2 load

b. Torque in pound-feet

c. Synchronous horsepower and percent of torque at rated horsepower

d. Output in horsepower or percent of rated horsepower

e. Speed in revolutions per minute, percent of synchronous speed, and percent of
speed at rated horsepower.

f. Nominal efficiency in percent at full load, 3/4 load, and 1/2 load

g. Guaranteed efficiency in percent at full load, 3/4 load, and 1/2 load

h. Power factor in percent at full load, 3/4 load, and 1/2 load

i. Voltage in Volts and percent of rated Voltage.

E. INSTRUCTIONS AND MANUALS

1. Motors shall be shipped with complete installation, maintenance, and renewal parts
data.

2. Adequate lubrication and handling instructions shall be attached to the motor at the
time of shipment.

F. CHARACTERISTICS

1. Motors shall be horizontal base mounted or vertical P-face mounted squirrel cage
induction NEMA Design B.

2. Except where specified otherwise, all motors shall be suitable for operation with
solid-state IGBT variable frequency adjustable speed drive controllers. Motors shall
be nameplate rated "Inverter Duty" design.

3. Motors shall be 460 Volt, 3 phase, 60 Hertz.
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4. Minimum motor horsepower shall be as shown on the Drawings or specified herein.

G. MOTOR PROTECTION

1. All motors shall include motor winding high-temperature protection switches.

2. Switches shall be three normally-closed bi-metallic thermistor type embedded in the
motor stator windings.

3. Winding temperature switch leads shall be individually run to the motor terminal box,
wired in series, and connected to the motor controller interlock and alarm circuits.

4. Submersible motors shall be equipped with moisture sensors and shaft leak detection
systems. The requirements of the moisture sensors and shaft leak detection systems
shall be coordinated with the equipment provider (i.e. submersible pump
manufacturer, etc.).

H. RATINGS

1. All motors shall be rated for continuous duty and have a rated temperature rise not
exceeding NEMA Class B rises at 1.0 service factor.

2. All motors shall have a minimum 1.15 service factor.

3. Motor efficiency shall be no lower than the following standards for premium
efficiency energy efficient motors:

Minimum Motor Efficiencies
Totally enclosed fan-cooled,

totally enclosed non-ventilated
and explosion-proof motors

minimum efficiencies (percent)

Open drip-proof motors
minimum efficiencies (percent)

RPM 3600 1800 1200 900 3600 1800 1200 900

HP

1.0 77.0 85.5 82.5 77.0 77.0 85.5 82.5 77.0

1.5 84.0 86.5 87.5 80.0 84.0 86.5 86.5 78.5

2.0 85.5 86.5 88.5 85.5 85.5 86.5 87.5 87.5

3.0 86.5 89.5 89.5 85.5 85.5 89.5 88.5 88.5

5.0 88.5 89.5 89.5 87.5 86.5 89.5 89.5 89.5

7.5 89.5 91.7 91.0 88.5 88.5 91.0 90.2 91.0

10 90.2 91.7 91.0 91.0 89.5 91.7 91.7 91.7

15 91.0 92.4 91.7 91.0 90.2 93.0 91.7 91.7

20 91.0 93.0 91.7 91.7 91.0 93.0 92.4 92.4

25 91.7 93.6 93.0 91.7 91.7 93.6 93.0 92.4
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Minimum Motor Efficiencies
Totally enclosed fan-cooled,

totally enclosed non-ventilated
and explosion-proof motors

minimum efficiencies (percent)

Open drip-proof motors
minimum efficiencies (percent)

RPM 3600 1800 1200 900 3600 1800 1200 900

HP

30 91.7 93.6 93.0 93.0 91.7 94.1 93.6 93.0

40 92.4 94.1 94.1 93.0 92.4 94.1 94.1 93.0

50 93.0 94.5 94.1 93.6 93.0 94.5 94.5 93.6

60 93.6 95.0 94.5 93.6 93.6 95.0 94.5 94.1

75 93.6 95.4 94.5 94.5 93.6 95.0 95.0 95.0

100 94.1 95.4 95.0 94.5 93.6 95.4 95.0 95.0

125 95.0 95.4 95.0 95.0 94.1 95.4 95.0 95.0

150 95.0 95.8 95.8 95.0 94.1 95.8 95.4 95.0

200 95.4 96.2 95.8 95.4 95.0 95.8 95.4 95.0

4. Motors shall be NEMA classified "Energy-Efficient". Motors shall be manufacturer's
"Super Efficient or "Premium-Efficient" models.

5. Standard "High-Efficiency" motors shall not be acceptable.

6. All motors shall meet the requirements of the National Environmental Policy Act of
1992 (EPACT).

7. Coordinate with the local power utility for the most recent minimum motor
efficiencies.

I. INSULATION

1. Motors shall have Class H insulation (minimum).

2. Insulation shall be rated at a minimum of 2½ times the connected voltage to
withstand voltage wave reflection phenomena typical of IGBT VFD technology. For
example, 460 Volt motors connected to 480 Volt power supplies shall have insulation
rated for a minimum of 1200 Volts.

J. ENCLOSURES

1. All process motors shall be Totally Enclosed Fan Cooled (TEFC) or Totally Enclosed
Non-Ventilated (TENV).

2. All non-process motors (e.g., ventilation fans) installed in designated wet or corrosive
environments (e.g., pipe galleries or exterior locations) shall be TEFC or TENV.
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3. All process or non-process motors installed in NEC Classified areas (e.g. explosion
hazard) shall be explosion proof design NEMA rated for Class I Division II
minimum.

K. BEARINGS AND LUBRICATION:

Motor bearings shall be grease lubricated and sized for a minimum 100,000-hour life
when operated continuously at full load.

L. BALANCING:

1. Motors shall be commercially statically and dynamically balanced.

2. Motor and driven equipment installation shall be field dynamically balanced by an
approved professional balancing using certified electronic vibration testing
equipment.

M. MANUFACTURE:

1. Motors shall be manufactured in the United States.

2. Chemical metering pump motors shall be premium efficiency washdown vector drive
motors manufactured by Baldor, or equivalent. Other induction motors shall be
CORRO-DUTY Premium Efficiency motors as manufactured by U.S. Electrical
Motors Division, Emerson Electric Company, or equivalent.

N. COUPLINGS:

1. Couplings shall be all metal, flexible, designed for both angular and parallel
misalignment, provided with a guard, and provided with a means for lubrication.

2. Close-coupled connections shall have machined shouldered joints for motor and
pump motor support.

3. Acceptable Manufacturers:

a. H.S. Watson, Co. Toledo, Ohio

4. Watson-Spicer Shafts

a. Mechanics Universal Joint Division of Borg-Warner Corporation, Rockford,
Illinois
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5. Flexible Shafts

a. Or equivalent

O. Drive couplings for mixers which differ from the above referenced all metal type, which
are standard integral parts of a mixer manufacturer's assembly may be permitted, with
review and approval of the Engineer.

1. Motors shall be provided with new shaft couplings suitable for connection to the
driven equipment. Contractor shall make necessary measurements to provide the
correct couplings.

2. Motor shaft couplings shall be all-metal flexible-couplings designed for both angular
and parallel misalignment and free end float.

3. Couplings shall be field aligned by an Engineer approved professional alignment sub-
consultant using certified laser alignment equipment.

4. Motor shaft couplings shall be fully housed and provided with means of lubrication.

2.08 GEAR REDUCTION UNITS:

A. Gears of gear reduction units shall be made of highest quality alloys treated for hardness
and severe service. All gear reduction units on equipment shall be selected for Class II or
more severe service as classified by the American Gear Manufacturers Association.

B. Unless otherwise specified, the complete reduction unit shall be fully enclosed in a heavy
cast-iron or fabricated steel housing with gears running in oil. All bearings shall be of the
anti-friction type.

C. The actual and rated horsepower, torque, overhang capacity, or bearing capacity of each
reduction unit shall be not less than the horsepower rating of the drive motor, nor less
than that which will be encountered under full load or under the most severe loading
conditions of the equipment. The Engineer may reject any gear reduction unit that does
not meet the above requirements. The manufacturer of gear reduction units shall be long
established with a good reputation.

D. Unless otherwise specified, all gear reduction units shall be helical or spiral bevel helical
combinations. The planetary gear units and worm gear type units may be used only where
specified. Class of service shall be Class II or heavier, as determined by the manufacturer
or as directed by the Engineer.

E. The equipment manufacturer shall furnish the Engineer with complete engineering
information, catalog data, design features, loading capacities, and mechanical efficiency
ratings for every gear reduction unit incorporated in the work.
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2.09 LUBRICATION FITTINGS:

A. All lubrication fittings shall be brought to the outside of all equipment so that they are
readily accessible from the outside without the necessity of removing covers, plates,
housings, or guards, or without creating falling hazards by unusual elevations. Fittings
shall be buttonhead type. Lubrication fittings shall be mounted together wherever
possible.

B. Pressure grease-lubricated fittings shall be the "Zerk Hydraulic" type or the "Alemite"
type.

C. Housings of grease-lubricated bearings shall be automatically exhausted to the
atmosphere to prevent excessive greasing.

D. Oil drains shall be piped to a location outside the equipment frame for ease of draining.
Provide ball valve for positive shutoff. Pipe shall be type-L copper or galvanized steel.

2.10 SPECIAL TOOLS:

A. For each type of equipment furnished by him, the Contractor shall provide a complete set
of all special tools (including grease guns or other lubricating devices) that may be
necessary for the adjustment, operation, maintenance, and disassembly of such
equipment. Tools shall be high-grade, smooth, forged, alloy, tool steel. Grease guns shall
be lever type.

B. Special tools are considered to be those tools which because of their limited use are not
normally available, but which are necessary for the particular equipment.

C. Special tools shall be delivered at the same time as the equipment to which they pertain.
The Contractor shall properly store and safeguard such special tools until completion of
the work, at which time they shall be delivered to the Owner.

2.11 EQUIPMENT DRIVE GUARDS:

A. All equipment driven by open shafts, belts, chains, or gears shall be provided with all-
metal guards enclosing the drive mechanism. Guards shall be removable with quick open
latches.

B. Guards shall be constructed of galvanized sheet steel or galvanized woven wire or
expanded metal set in a frame of galvanized steel members, unless otherwise specified.

C. Guards shall be secured in position by steel braces or straps that will permit easy removal
for servicing the equipment.

D. The guards shall conform in all respects to all applicable safety codes and regulations.
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2.12 PROTECTION AGAINST ELECTROLYSIS:

A. Where dissimilar metals are used in conjunction with each other, suitable insulation shall
be provided between adjoining surfaces so as to eliminate direct contact and any resultant
electrolysis.

B. The insulation shall be bituminous impregnated felt, heavy bituminous coatings,
nonmetallic separators or washers, or other acceptable materials.

2.13 NAMEPLATES:

A. Each piece of equipment shall be provided with a substantial nameplate of non-corrodible
metal, securely fastened in place and clearly and permanently inscribed with the
manufacturer's name, model or type designation, serial number, principal rated capacities,
electrical or other power characteristics, and similar information as appropriate.

B. Provide a plastic engraved nameplate to be affixed to the equipment frame indicating the
equipment name. Nameplate shall be black plastic with a white background.

2.14 SURFACE PREPARATION AND SHOP COATINGS:

Provide surface preparation and shop coatings in accordance with Specification Section
09900.

2.15 GAGUES:

A. General:

1. Gauge assemblies shall be complete with 1/2-inch brass pipe and fittings, 1/2-inch
ball valve with bronze body, stainless steel ball, Teflon seats and spring-closing
handle and a tee with a brass test cock with female outlet end all arranged to allow
field checking with a 4½-inch test gauge. For chemical feed systems, material of
construction to be compatible with chemical.

2. All gauges shall be equipped with snubbers. If single snubber does not correct
pulsing, provide additional snubbers in series, as required at no additional cost.

3. All gauges shall meet requirements as outlined hereinafter.

4. All gauges provided are to be from the same manufacturer.

B. Process Liquid Applications:

1. All pump suction and discharge piping shall be tapped for the installation of gauges.
Taps shall include 316 stainless steel piping and shutoff ball valve.
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2. Gauges shall be furnished for the suction and discharge nozzle of each pump and
where called for on the Drawings, Specification or directed by the Engineer.

C. Gauges shall be round black case, 4½-inches diameter, 1/2-inch NPT bottom male
threaded connections, stainless steel rack and pinion movement, black micro-adjusted
rezeroing pointers, rack and pinion movement, black micro-adjusted rezeroing pointers,
and black figures with white plastic dials and a threaded ring. Gauges shall have an
accuracy of 1/2 percent of scale range.

D. Gauges shall be bracket supported.

E. Gauges shall be filled with glycerin and shall be furnished complete with factory-
mounted protective diaphragm attachment and snubber which will allow cleaning of the
lower diaphragm assembly without breaking the seal or refilling and shall not require
recalibration of the gauge. The diaphragm shall be stainless steel with a stainless steel
seal and shall be fitted with a bleed screw on the lower side. The diaphragm shall be rated
for gauge operating pressure range. Other diaphragm materials will be considered for
acceptance on a case-by-case basis when dictated by chemical compatibility. Provide a
locking plate or lock-wire to prevent turning of the assembly.

F. Suction gauges shall be compound type having a range of 15 feet to 0 to +/- 30 feet.

G. Discharge gauges shall be selected at the nearest standard range to read in feet of water
that provides a top limit above the pump shutoff head at the operating conditions or pump
relief valve setting.

H. Gauges shall be manufactured by:

1. Ameteck U.S. Gauge Division

2. Ashcroft

3. Trerice

4. Wiika

5. Red Valve

I. Contractor shall provide a gauge schedule listing all gauges, functions, locations, scales,
etc., as part of the shop drawing submittal package.

2.16 BOLTS, ANCHOR BOLTS AND NUTS:

A. All necessary bolts, anchor bolts, nuts, washers, lock washers or locking nuts, plates and
bolt sleeves shall be furnished by the Contractor in accordance herewith. Anchor bolts
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shall have suitable washers, lock washers and, where so required, their nuts shall be
hexagonal.

B. All anchor bolts, nuts, washers, lock washers, plates, and bolt sleeves shall be galvanized
unless otherwise indicated or specified.

C. Expansion bolts shall have malleable iron and lead composition elements of the required
number of units and size.

D. Unless otherwise specified, stud, tap, and machine bolts shall be of the best quality
refined bar iron. Hexagonal nuts of the same quality of metal as the bolts shall be used.
All threads shall be clean cut and shall conform to AN Standard B 1.1-1974 for Unified
Inch Screw Threads (UN and UNR Thread Form).

E. Bolts, anchor bolts, nuts, washers, and lock washers specified to be galvanized, shall be
zinc coated, after being threaded, by the hot-dip process in conformity with the ASTM
Standard Specification for Zinc (Hot-Galvanized) Coatings on Products Fabricated from
rolled, Pressed, and Forged Steel Shapes, Plates, Bars, and Strip, Designation A123,
latest revision or the ASTM Standard Specifications for Zinc Coating (Hot Dip) on Iron
and Steel Hardware, Designation A153, latest revision as is appropriate.

F. Bolts, anchor bolts, nuts, washers, and lock washers specified to be stainless steel shall be
Type 316 stainless steel.

G. Anchor bolts and expansion bolts shall be set accurately. If anchor bolts are set before the
concrete has been placed, they shall be carefully held in suitable templates of acceptable
design. Where indicated on the Drawings, specified, or required, anchor bolts shall be
provided with square plates at least 4 in. by 4 in. by 3/8 in. or shall have square heads and
washers and be set in the concrete forms with suitable pipe sleeves, or both. If anchor or
expansion bolts are set after the concrete has been placed, all necessary drilling and
grouting or caulking shall be done by the Contractor and care shall be taken not to
damage the structure or finish by cracking, chipping, spalling, or otherwise during the
drilling and caulking.

H. All bolts shall be suitable size for the intended purpose, with direct input from the
equipment or product manufacturer. In no case shall anchor bolt size be less than 3/8"
diameter.

I. Stainless steel hardware is required in all submerged applications, and all corrosive
atmospheres, including but not limited to the pumping stations, headworks, chemical
rooms, water and wastewater treatment facilities, wet environments, exterior areas, etc.
The contractor shall verify that the chemicals being provided are compatible with
stainless steel and make any and all modifications as required for chemical compatibility
at no additional cost to the Owner.
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J. Where required or necessary the equipment manufacturer shall design and furnish bolts,
anchor bolts and studs as necessary.

2.17 FOUNDATIONS, INSTALLATION AND GROUTING:

A. The Contractor shall furnish the necessary materials and construct suitable concrete
foundations for all installed equipment installed, even though such foundations may not
be indicated on the Drawings. The tops of foundations shall be at such elevations as will
permit grouting as specified below.

B. All such equipment shall be installed by skilled mechanics and in accordance with the
instructions of the manufacturer.

C. In setting pumps, motors, and other items of equipment customarily grouted, the
Contractor shall make an allowance of at least 1 in. for grout under the equipment bases.
Shims used to level and adjust the bases shall be steel. Shims may be left embedded in
the grout, in which case they shall be installed neatly and so as to be as inconspicuous as
possible in the completed work. Unless otherwise permitted, all grout shall be a suitable
non-shrink grout.

D. Grout shall be mixed and placed in accordance with the recommendations of the
manufacturer. Where practicable, the grout shall be placed through the grout holes in the
base and worked outward and under the edges of the base and across the rough top of the
concrete foundation to a peripheral form so constructed as to provide a suitable chamfer
around the top edge of the finished foundation.

E. Where such procedure is impracticable, the method of placing grout shall be as permitted
by the Engineer. After the grout has hardened sufficiently, all forms, hoppers, and excess
grout shall be removed, and all exposed grout surfaces shall be patched in an approved
manner, if necessary, given an burlap-rubbed finish, and painted with at least two coats of
an acceptable paint.

PART 3 - EXECUTION

3.01 INSPECTION:

A. Carefully inspect receiving structures and anchor supports for defects in workmanship
prior to equipment arrival.

B. Carefully inspect all equipment for:

1. Damage in shipping.

2. Defects in workmanship and materials.

3. Tightness of all nuts and bolts.
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C. Inspection shall include, but not be limited to, the following as applicable:

1. Soundness (without cracked or damaged parts).

2. Correctness of setting, alignment, and relative arrangement of various parts.

3. Adequacy and correctness of packing, sealing and lubricants.

4. Completeness in all details, as specified.

D. Field Quality Control

1. As part of the equipment cost, the Contractor shall provide the services of the
manufacturer's service representative to assist the Contractor with equipment adjust-
ment, start-up, and necessary testing to prove that the equipment is in proper and
satisfactory operating condition.

2. On completion of his work, the manufacturer's service representative shall provide
written certification that the equipment conforms to the requirements of the Contract
and is ready for permanent operation and that nothing in the installation will render
the manufacturer's warranty null and void, as outlined in the attached equipment
certification form.

3. As part of the start up services, the manufacturer's services representative shall
provide the Owner's personnel with training in the proper operation and maintenance
of all associated equipment. The equipment training certification form shall be used
for this purpose.

4. When the work is substantially complete the Contractor will be required to
demonstrate, to the satisfaction of the Engineer, the ability of all equipment to operate
as intended without defect including binding, vibration, jamming, overheating, etc.

5. All equipment found defective by the Engineer shall be replaced by the Contractor at
no expense to the Owner.

3.02 PREPARATION:

Provide all required adhesives, sealants, insulation, lubricants, waterproofing,
fireproofing or other protection specified in each Section of this Division.

3.03 INSTALLATION:

A. Contractor shall install equipment in accordance with manufacturer's requirement.
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B. Do not install equipment until all defects or inadequacies in receiving structure have been
corrected to meet Specifications.

C. Erect and lubricate equipment in strict accordance with the manufacturer's instruction.
Installation shall include all oil and grease required for proper operation.

D. All equipment mechanisms shall withstand all stresses that may occur during fabrication,
erection, and intermittent or continuous operation.

E. Contractor to furnish and install supports as indicated on the Drawings, and as required
by the equipment manufacturer.

F. Thoroughly clean all equipment and appurtenant piping to remove all dirt, grease, mill
scale, and other foreign matter and touch up factory finish to the satisfaction of the
Engineer.

3.04 STARTUP AND TESTING:

A. Test and adjust all equipment in accordance with the general requirements of Division 1
and Division 11.

B. Contractor shall provide necessary water or other materials needed for testing.

C. Demonstrate the equipment's ability to operate without overloading jamming, excessive
vibration, etc. during normal operation conditions.

3.05 EXISTING EQUIPMENT RELOCATION:

All relocated equipment shall be reconditioned and serviced prior to operation in the
new locations. Equipment shall be cleaned, rust removed, reprimed and painted in
accordance with Section 09900, balanced, lubricated, oiled, calibrated and properly
wired and plumbed to provide the intended service. Start up of relocated equipment
shall be done in accordance with the manufacturers instructions.

END OF SECTION
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SECTION 11304

SUBMERSIBLE WASTEWATER PUMPING EQUIPMENT

PART 1 - GENERAL

1.01 WORK INCLUDED:

This Section covers the submersible wastewater pumping equipment to be furnished and
installed where indicated on the drawings. Each pump shall be complete with all
equipment specified herein. All components, except as otherwise noted, shall be provided
by one supplier and shall be installed by the Contractor.

1.02 RELATED WORK:

A. Section 11000, EQUIPMENT – GENERAL

B. Division 13, SPECIAL CONSTRUCTION

C. Division 16, ELECTRICAL

1.03 SYSTEM DESCRIPTION:

A. Each pump shall be furnished with motor, level controls, removal system, and all
associated equipment and accessories required to make a complete system.

B. Control of pumps shall be automatic using a programmable controller. All pumps shall
operate automatically with provision for manual override.

C. Equipment and accessories not specifically described herein shall be the manufacturer's
standard catalog products unless otherwise approved by the Engineer.

1.04 QUALITY ASSURANCE:

A. All equipment shall conform to the following criteria:

1. Equipment shall be manufacturer's standard products presently in commercial
production.

2. Conform to Hydraulic Institute Standards.

3. All the equipment specified under this Section shall be furnished by a single supplier
and shall be products of manufacturers regularly engaged in the production of said
equipment. The supplier shall have the sole responsibility for proper functioning of
the complete pump packages.
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4. Any reference to a specific manufacturer or model number is for the purpose of
establishing a quality or parameter for specification writing and is not to be
considered proprietary. In all cases any source or device that has the quality and
operating capabilities specified may be acceptable.

5. Conform to requirements for materials, installation and equipment approvals of
state, local, Underwriter's Laboratories, Inc., or other applicable codes, whether or
not called for on the drawings or in the specifications.

6. Workmanship shall be first class in all respects.

7. Base the use of unspecified materials on their continuous and successful
employment under similar conditions, as called for in this section.

B. MANUFACTURER'S QUALIFICATIONS:

1. Quality Assurance System

Manufacturer shall have Quality Assurance System in place which complies with
NQA-1, ISO 9001:2000, ANSI and MIL-Q-9858A. Upon request from the
Engineer, the manufacturer shall submit to an audit to verify compliance with the
referenced standards.

2. Consideration shall be given only to the equipment of well-established and
reliable manufacturers who are regularly engaged in such work and thoroughly
experienced in the design and manufacture of said equipment. The manufacturer
shall certify a minimum of ten (10) successful operating installations in the State
of Connecticut and a minimum of five (5) years of experience in the United States
using similar size equipment as specified herein as evidence of meeting the
experience requirement.

3. The system described herein and shown on the drawings establishes a standard of
required type, function and quality to be met by any proposed substitute or “or-
equal” systems. All “or-equal” systems shall meet the exact system configuration
and operational function as shown on the drawings and specified herein. No “or-
equal” system shall be considered by the Engineer unless written request for
approval has been submitted for and approved by the Engineer in writing. The
burden of proof of merit for the proposed “or-equal” systems is upon the
Contractor and the proposed equipment manufacturer. The Engineer’s decision of
approval or disapproval of a proposed item shall be final. If the Engineer
approves any “or-equal” item, the Contractor shall indemnify, hold harmless and
defend both the Owner and the Engineer from any claims associated with the “or-
equal” systems. Approval of “or-equal” systems does not relieve the Contractor
of any requirements specified herein, called for by the Engineer or shown on the
drawings.
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4. The pumps shall undergo factory testing and all curves certified. This testing
shall confirm the pumps meet the capacity and head requirements at the pump
speeds specified based on water. The testing and tolerances shall be as specified
by the Hydraulic Institute Standards.

5. All spare parts shall be available for same day shipment and next day delivery.
The manufacturer shall maintain a fully equipped shop facility to perform all
operations including welding, fabrication, assembly and testing. All materials
shall be designed to withstand the stresses encountered in fabrication, erection and
operation. All equipment shall be of corrosion resistant materials or shall be
suitably protected by the supplier with corrosion resistant industrial coatings
approved by the Engineer.

6. Submersible wastewater pumping equipment shall be as manufactured by Cornell
Pump Company, Portland, OR; Homa, Ansonia, CT;

C. FACTORY TESTS:

The pumps and motors shall be given an operational test prior to shipment in accordance
with the standards of the Hydraulic Institute, test level “B” criteria. Certified pump
performance curves shall be submitted to the Engineer for approval. The data on the
certified curves shall include the motor and pump nameplate information, serial numbers,
performance curve showing five (5) points of operation including shut off head, pump
speed, input horsepower, watts, volts, amperes and efficiency. Recordings of the test shall
substantiate the correct performance of the equipment at the design head, capacity, speed
and horsepower as herein specified.

D. Field acceptance tests shall be performed as specified in Part 3 Execution.

1.05 REFERENCES:

A. The following standards form a part of this specification:

American National Standard Institute (ANSI)

ANSI A21.10 Standard for Gray-Iron and Ductile Iron Fittings, 3-in. through 38-in., for
Water and Other Liquids.

ANSI A21.11 Standard for Rubber-Gasket Joints for Ductile Cast-Iron and Gray-Iron
Pressure Pipe and Fittings.

ANSI A21.15 Standard for Flanged Cast-Iron and Ductile-Iron Pipe with Threaded
Flanges.

ANSI A21.51 Ductile-Iron Pipe Centrifugally Cast in Metal Molds or Sand-Lined
Molds, for Water or Other Liquids.
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American Society for Testing and Materials (ASTM)

ASTM A48 Specifications for Gray-Iron Castings.

ASTM A53 Specifications for Pipe, Steel, Black and Hot-dipped, Zinc Coated,
Welded and Seamless.

ASTM D429 Rubber Property - Adhesion to Rigid Substrates

ASTM D1785 Poly Vinyl Chloride (PVC) Plastic Pipe, Schedules 40, 80, and 120.

National Electric Code (NEC)

NEC Code National Electrical Code.

National Electrical Manufacturers Association (NEMA)

NEMA Standard as Specified.

American Water Works Association (AWWA)

AWWA C509 Standard for Resilient-Seated Gate Valves, 3 through 12 NPS, for Water
and Sewer Systems

1.06 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

A. Prior to fabrication, the Contractor shall submit to the Engineer for review, six copies
of each of the following: complete shop drawings, including manufacturer's data sheets,
showing illustrated cuts of the item(s) with scale details, sizes, dimensions, capacities,
performance characteristics, wiring diagrams, controls, and other pertinent information,
complete operating and maintenance instructions, and parts lists. A secondary
submittal shall include the actual performance of the units under factory testing.

B. A complete, easily readable functional description of the proposed equipment.

C. Refer to Section 01329 and 01330 for submittal information. In addition, the submittals
shall also include the following:

1. General arrangement drawings.
2. Certified shop and erection drawings showing all important details of

construction, dimensions, moment, rotational and torsion loads, anchor bolt
locations, and field connections.

3. Descriptive literature, bulletins, and catalogs of the equipment.
4. Detailed data on the pumps, motors, control panels and appurtenances.
5. Certified performance test reports.
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6. Long term storage, installation, operation, and start-up procedures including
lubrication requirements.

7. Total weight of the equipment including the weight of the single largest item.
8. O&M manuals as described herein.
9. Complete list of deviations from the drawings and specifications.
10. Letter from manufacturer, certifying that proposed equipment is approved for use

as shown on the drawings and specified herein.
11. A certified installation list and start-up date for the manufacturers' equipment

currently operating in United States installations.

D. In the event that it is impossible to conform to certain details of the specifications due
to different manufacturing techniques, describe completely all nonconforming aspects.

E. Upon completion of the installation of each unit, the results of the field and acceptance
tests as specified under this section of the specification shall be submitted to the
Engineer.

F. Furnish written certification from the manufacturer's representative of the proper
installation and operation of each component.

1.07 OPERATIONS AND MAINTENANCE MANUALS (four sets):

A. The manufacturer shall be responsible for supplying written instructions, which shall be
sufficiently comprehensive to enable the operator to operate and maintain the
equipment and all associated equipment supplied by the manufacturer. Said
instructions shall assume that the operator is familiar with equipment, motors, piping,
and valves, but that he has not previously operated and/or maintained the exact
equipment supplied.

B. These instructions shall be prepared as a systems manual applicable solely to the
equipment supplied by the manufacturer to these specifications, and shall include those
devices and equipment supplied by him. However, items of equipment for which the
manufacturer has made mounting or other provisions, but which he has not supplied,
may be excluded from these instructions.

C. Operation and maintenance instructions shall be specific to the equipment supplied in
accordance with these specifications. Instruction manuals applicable to many different
configurations and pumps, and which require the operator to selectively read portions
of the instructions shall not be acceptable.

D. Submit operations and maintenance manuals for the equipment, within 30 days of shop
drawing approval.

E. Manuals shall include but are not limited to the following:

1. Complete operations and maintenance information for the specific equipment.
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2. Name, address, and telephone number of the nearest competent service
representative who can furnish parts and technical service.

3. Complete parts list including the manufacturer's reference and ordering numbers,
including any required maintenance items or tools.

4. Descriptive literature, including illustrations, covering the operational features of
the equipment, specific for the particular installation, with all inapplicable
information omitted or marked out.

5. Unit weight, moment, rotational and torsion loads.

6. Operating, maintenance and trouble shooting information.

7. Complete connection, interconnecting and assembly diagrams.

8. Approved Shop Drawings.

9. Recommended Spare Parts List.

F. Manuals shall also include the following:

1. Instructions for all adjustments, which must be performed at initial startup of the
equipment, adjustments which must be performed after the replacement of control
system components, and adjustments which must be performed in the course of
preventive maintenance as specified by the manufacturer.

2. Instructions for the adjustment, calibration, and testing of selected electronic
components or assemblies, normally considered replaceable by the manufacturer,
whose performance is not ascertainable by visual inspection.

3. Service instructions for major components not manufactured by the manufacturer
but which are supplied by him in accordance with these specifications.
Incorporation of literature produced by the actual component manufacturer will be
acceptable.

4. Electrical schematic diagram of the equipment packages as supplied, prepared in
accordance with all applicable standards. Schematics shall show, to the extent of
authorized repair, motor branch, control, and alarm system circuits, and
interconnections among these circuits. Wire numbers shall be shown on the
schematic. Schematic diagrams for electronic equipment, the detail parts of
which are normally repairable by the operator, need not be included, and shall not
be substituted for an overall schematic diagram. Partial schematics, block
diagrams, and simplified schematics shall not be provided in lieu of an overall
schematic diagram.
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G. The manuals shall be reviewed by the Engineer for completeness; those that are deemed
inadequate shall be returned for correction.

H. Operation and maintenance instructions which are limited to a collection of component
manufacturer literature without overall package instructions will not be acceptable.

I. Refer to SECTION 01760 – Operations and Maintenance Manuals for additional
information.

1.08 DELIVERY, STORAGE, AND HANDLING:

A. The equipment, materials and spare parts shall be shipped complete and ready for
installation except where partial disassembly is required by transportation regulations, is
recommended by the manufacturer, or for protection of components.

B. All necessary location drawings and templates required to install the equipment in
concrete, masonry, etc., shall be furnished and delivered to the site by the manufacturer of
the equipment furnished under this Section, for installation under other Sections of the
specifications. Delivery of these items shall be as required by the overall construction
schedule.

C. Deliver to Site. The Contractor shall deliver and unload the equipment and properly store
and maintain the equipment as required until installation.

D. Units temporarily stored shall have covered and taped ends for protection. Equipment
damaged or bent during storage, shipment or unloading shall be replaced at no additional
cost to the Owner.

E. The manufacturer shall properly store and support equipment. Protect all exposed
surfaces. Keep records of the storage parameters and the dates that storage procedures
were performed.

F. Store motors in buildings or trailers, which have a concrete or wooden floor, a roof and
fully closed walls on all sides. Protect the equipment from being contaminated by dust,
dirt, vibration, ultra violet radiation and moisture.

G. Provide suitable temporary leads for motor space heaters, if space heaters are deemed
necessary.

H. Spare parts shall be packed in containers bearings labels clearly designating contents and
pieces of equipment for which intended. The containers shall be suitable for long-term
storage by the Owner. Spare parts shall be delivered to the site at the same time as the
basic equipment and turned over to the Owner after completion of work.

I. Fabricated assemblies shall be shipped in the largest sections permitted by carrier
regulations and shall be properly match-marked for ease of field erection.
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J. The manufacturer shall recommend and confirm all storage arrangements.

1.09 WARRANTY STATEMENT:

The manufacturer's warrantees from defects shall contain a provision that the
manufacturer shall repair or replace any defects, to the satisfaction of and at no
additional cost to the Owner, for a period of twenty four (24) months, from the date of
project Substantial Completion. The warranty information shall be provided in writing
from the manufacturer in the submittal and shall be revised upon Substantial
Completion to incorporate the date of the project Substantial Completion.

PART 2 - PRODUCTS

2.01 PUMPS:

A. Pumps shall be submersible type, single stage, centrifugal pumps, as indicated on the
Drawings and specified herein. Each pump shall be capable of pumping continuously
at the conditions indicated.

B. Pump Casings shall be made of high tensile close-grained cast iron, ASTM 48 Class 30.

C. Each pump shall be arranged to automatically clamp the pump discharge to the
discharge connection when lowered along guides.

D. Discharge connection shall be cast iron, rigidly bolted to floor with stainless steel cinch
anchors; machined to receive yoke and face of the pump discharge; discharge
connection also shall hold the lower ends of the guides.

E. Shaft seals shall consist of two mechanical seals mounted in tandem, with an oil
chamber between the seals. The rotating faces of the seals shall be carbon or tungsten
carbide and the stationary faces shall be ceramic or tungsten carbide.

F. Submersible motor windings shall be open type with moisture resistant Class H
insulation designed for Class 1, Division 1, Group C and D installations (explosive).
Winding housing shall be filled with a clean dielectric oil air for cooling windings and
seals and lubricating bearings.

G. Each motor shall be protected from excessive temperature by a built-in automatic
overload protection. The heat sensor thermostats embedded in the motor windings shall
open when the temperature in motor rises to over 220ºF and automatically reset when
the temperature drops to safe limit. The overload shall be connected in series with the
starter coil so that the starter is tripped if the overload opens. The motor starter shall be
equipped with overload relays so all normal overloads are protected by external heater
block.

H. Motors shall be of sufficient horsepower for operation anywhere on the pump
head-capacity curve without overloading, with a 1.15 service factor based on the
nameplate rating.
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I. Motor ball bearings shall be designed for minimum B-10 life of 50,000 hours for all
operating points.

J. Power and Control Cables: Each pump shall be furnished with sufficient flexible
power and control cable to reach from the pump to the electrical enclosure indicated. A
minimum of 50 feet of cable shall be provided. All adjustable speed motors rated 60
horsepower or less shall be provided with multi-conductor 1000V flexible motor supply
cables. Cable leads shall be epoxy sealed at the motor connection. Where indicated on
the drawings or noted in this specification the pump power cords shall have a male end
NEMA 4X inline connector for portable connection to a NEMA 4X fix mounted
connector to allow the pumps to be quickly and efficiently routed around. NEMA 4X
inline connectors shall be as manufactured by the Meltric Corporation, Franklin, WI or
approved equal.

K. Design each pump shaft with ample provision to compensate for pump thrust and for
overhung load on impeller. Shafts shall be stainless steel.

L. A replaceable double wear ring system shall be provided. The wear rings shall be of the
peripheral design requiring no axial adjustment. The rings shall be press fit into the
pump case and onto the impeller. The rings shall be constructed of 420 heat treated
stainless steel, 400-500 BHN. The two rings shall have a minimum of 50 BHN
difference between them. The impeller shall be of heavy section Cast Iron with the two-
port design. Impellers will have back vanes to reduce axial thrust and lower the stuffing
box pressure. Internal vane edges shall be well rounded to present smooth flow.
Impeller shall have a straight non-tapered bore, be dynamically balanced, keyed to the
shaft and further secured with a stainless steel washer and a stainless steel impeller lock
screw. The impeller shall be fixed at location with no expected or required adjustment.

M. Provide moisture sensing probes in the oil filled seal chamber and temperature sensing
probes in the motor windings. Associated alarms and lockouts shall also be provided.

N. A 316 stainless steel-welded lifting chain shall be provided for each pump. Ropes and
lift-out cables shall not be accepted. Lifting eyes shall be provided every four feet on
the chain. A stainless steel hook shall be mounted inside the wetwell or process tank to
hang the chain on when it is not in use.

2.02 PUMP IMPELLERS:

A. All pumps shall be equipped with fully open “double vortex” type impeller (Delta
Impeller as manufactured by the Cornell Pump Company), which shall be
interchangeable with the semi-open type impeller. The pumps shall be capable of
passing a minimum 3-inch sphere, throughout the entire body of the pump and impeller.
Double vortex type impellers shall create two distinct vortices, which are capable of
weaving and passing any solids through the pump. Solids shall be washed over the
impeller vane edges, down the slope of the impeller, and into the pump discharge. The
double vortex type impeller shall prevent the hang-up of stringy materials on the
impeller and shall break up larger solids via a grinding action of the impeller vanes.
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B. All pumps shall be provided with spare semi-open non-clog type impeller, which shall
be interchangeable with the fully open “double vortex” type impeller. The pumps shall
be capable of passing a minimum 3-inch sphere, throughout the entire body of the
pump and impeller.

2.03 PUMPS AND MOTORS SCHEDULE:

A. The following submersible pumps shall be furnished and installed under this section:

Submersible
Pump

Flow
(gpm)

Total
Dynamic

Head (ft)

Pumps
Online

Max
Motor

HP

Max
Motor
Speed
(RPM)

Minimum
Wire to
Water

Efficiency

Maximum
Discharge
Size (in)

P-1 and P-2 750 57 1 40 1800 6

* The contractor shall field verify all pipe lengths and heads based on actual field
conditions

B. The wastewater pumps are equipped with variable speed drives and the different
operating conditions creating the system curve are listed above. Adequate tolerances in
the listed capacity, head and efficiency values have been included. No deviation below
the listed parameters will be permitted.

C. SERVICE CONDITIONS:

Pumps P-1 through P-2 are submersible wastewater pumps. Pumps P-1 through P-2 are
interchangeable and configured in a standard constant speed duplex configuration. The
pumps shall alternate from primary, to backup. Pump P-1 or P-2 shall work to transfer
wastewater from the pumping station wetwell to the forcemain.

2.04 MATERIALS:

A. Iron Castings, Shapes and Bars: ASTM A48 of suitable class for intended purpose.

B. Other Materials: Applicable ASTM specifications unless otherwise specified.

2.05 LIFT-OUT SYSTEMS:

A. The slide rail assembly system shall be self-sealing with a simple up and down motion
required to remove and reinstall pumps in the basin.

B. The slide rail system shall be adjustable so that perfect vertical alignment can be obtained.

C. A pump slide rail assembly shall be supplied for each pump by the pump manufacturer
and shall consist of Type 304 stainless steel upper guide rail brackets and pump guide rail
assemblies of AISI Type 304 stainless steel structural tee sections. The stationary and
movable parts of the discharge coupling assemblies shall be epoxy coated cast iron. The
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upper guide rail brackets shall be affixed to the concrete structure and shall be positioned
over the upper end of the stainless steel guide rails while the discharge base elbow
positions the lower end of the guide rails.

D. Each stainless steel rail shall support the pump at a distance of approximately four inches
from the concrete floor to provide unrestricted flow of material into the pump. Each cast
iron movable fitting, when in position, shall be held against the stationary fitting by the
construction of the stainless steel rail, aligning the movable fitting to the base elbow for
proper sealing of the two surfaces under pressure.

E. Each pump shall be fitted with a 316 stainless-steel lifting chain for pump installation and
removal. The chain shall have a minimum breaking strength of 2,000 pounds, or a
minimum safety factor of 2.5 whichever is greater.

F. Intermediate supports shall be provided for the discharge piping and for the pump slide
rail brackets as indicated on the Drawings. Supports shall be fabricated of Type 304
stainless steel with Type 316 stainless steel anchor bolts and fasteners.

G. All fastening hardware, including anchor bolts, shall be AISI Type 316 stainless steel.

H. Pump slide rail assemblies shall be manufactured by the same manufacturer as the
submersible wastewater pumps. Lift-out systems comprised of guide wires shall not be
acceptable.

I. Each set of pumps shall be provided with a pump lift assistance device. The lift assistance
device shall have a minimum capacity of 2.0 tons. The capacity shall increase as
necessary based on the weight of the pumps. The pump lift device shall simplify the
process of lifting and lowering submersible pumps into and from the wetwell. The pump
lift assistance device shall consist of a 316 stainless steel chain attached to a 316 stainless
steel grip eye. The grip eye shall slide down the pump lift out cable and assist in the
removal of the pump.

2.06 ALUMINUM ACCESS HATCHES:

Aluminum access hatches shall be sized so that the pumping units may be removed and
replaced, as shown on the drawings. Installation shall be in accordance with
manufacturer's instructions. Manufacturer shall guarantee against defects in material or
workmanship for a period of five years.

2.07 ELECTRICAL & INSTRUMENTATION CONTROL REQUIREMENTS

A. All electrical equipment and control enclosure NEMA ratings shall be as specified in
Section 11000 – Equipment General. All electrical equipment and controls shall be
wired to NEMA 4X stainless steel terminal box. All control panels shall operate on
200 volt, 60 Hertz, three phase power. All vendor provided control panels shall be as
specified in Section 11000 – Equipment General and coordinated with control strategies
noted below.
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B. Each submersible wastewater pump supplied shall be equipped with a dedicated control
panel. The pump manufacturer shall supply the system control panels in accordance
with this Section, Section 11000 – Equipment General and coordinated with control
strategies noted below. The control panels shall be equipped with motor starters, speed
control and supervisory devices complete, including all incidentals and appurtenances
recommended by the manufacturer. The control panels shall include such ancillary
devices and incidentals as required for a complete and functional system. All electrical
work shall be performed in accordance with all applicable local, state and national
electric codes.

C. Variable frequency drives (VFD’s) and motor starters shall be as specified in Section
11000 – Equipment General.

D. All control panels shall be provided with terminal blocks for power wiring to and from
the panel. The incoming terminal blocks shall be provided with a single magnetic
circuit breaker disconnect switch. Fuse protected motor starters with thermal overloads
shall be supplied for each motor.

E. All devices within the control panels shall be permanently identified. Nameplates shall
be provided on the face of the panel and on the individual devices. Nameplates shall be
made of laminated phenolic materials with a white face, black core and shall be clearly
legible. Nameplates shall be affixed by 316 stainless steel machine screws.

F. The control panel shall be designed for starting and stopping of all equipment, drives
and motors controlled by the panel and/or required for a complete and functional
system. Automated/interconnected systems necessary for a complete and functional
system shall be automatically controlled as required.

G. Provide alarm lights, sensor and all necessary related circuitry and incidentals as
identified in Section 11000 – Equipment General and Section 13421 – Instrumentation.

H. An alarm indicating light shall be provided on the control panel. The system shall
include silencing provisions, but the alarm indicating lights shall remain lit until all
alarm conditions have been satisfied.

I. A separate set of alarm contacts shall be provided for remote alarm indication and for
interruption of ancillary drives and all other equipment required for a complete and
functional system. Refer to this Section, Section 11000 – Equipment General.

J. Operational status and alarm statuses shall be relayed via contacts to the SCADA
system. Provide any additional alarms as necessary or required for a complete and
functional system.

2.08 PAINTING AND SURFACE PREPARATION:
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A. The components of the pumps shall be thoroughly cleaned to remove mill scale, dirt,
rust, grease, and other foreign matter. Motors, casings, receivers and other items
customarily finished at the shop shall be given coats of paint filler and enamel or other
approved treatment customary with the manufacturer.

B. Ferrous surfaces obviously not to be painted shall be given a shop coat of grease or
other suitable rust-resistant coating.

C. Pumping units and appurtenances shall receive factory finish paint in accordance with
the manufacture’s standard paint for wastewater applications. Paint shall be suitable for
submergence in typical municipal wastewater with temperatures as low as 4 degrees
Celsius. Submit descriptive information and catalog cuts of the surface preparation
and paint with the shop drawings. Frame mounting systems and appurtenances shall
receive surface preparation and shop prime and finish paint per the manufacturer’s
recommendations. Finish paint to be applied in the field shall be provided by the
manufacturer and applied by the Contractor.

D. All paint shall be as manufactured by Tnemec and shall be in accordance with all State
and Federal regulations, which govern paint content (VOC’s, etc.).

E. Stainless steel surfaces shall not be painted.

F. Refer to Section 09900 for field painting requirements.

PART 3 - EXECUTION

3.01 INSTALLATION:

A. Installation of the pump packages and related appurtenances shall be performed in
accordance with all written instructions furnished by the manufacturer.

B. After installation, Contractor shall clean all surfaces damaged in shipment or installation and
shall touch up in the field with the same materials as original coatings.

3.02 MANUFACTURER’S REPRESENTATIVE SERVICES:

A. Manufacturer shall provide the necessary on-site services for each submersible
wastewater pumping unit that is provided hereunder to include:

1. Observation of installation
2. Certification of proper installation
3. Alignment and adjustment as necessary
4. Startup and testing
5. Certify for use and start of warranty

B. The services of a factory-trained manufacturer's representative shall be provided as
specified herein.
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C. Services to be provided:

The service representative shall be responsible for complete component inspection on
site after delivery and shall assist in the correct assembly of the components for a
minimum period of one (1) eight-hour day. (Note: It is anticipated that all units will be
installed, tested, and made operational at the same time, requiring a minimum of one
(1) and potential as many as two (2) separate site visits by the manufacturer’s
representative for installation).

1. For inspection and check out of erected equipment – One (1) eight - hour day.

2. For start-up services and supervision – One (1) eight - hour day.

3. For complete instruction of the operating personnel – One (1) eight - hour day.

D. The minimum period of time herein specified does not relieve the manufacturer from
providing sufficient time to satisfactorily complete the required service functions.

E. The manufacturer's representative shall certify in writing that each submersible
wastewater pumping unit has been properly installed.

F. The Owner reserves the right to videotape the instruction of the operating personnel for
future use in training.

G. The submersible wastewater pumping units shall be assembled and installed in strict
accordance with the manufacturer's recommendations and as approved by the Engineer.

H. Checkout and testing shall be as described in Section 01750, EQUIPMENT
CHECKOUT AND TESTING, and as described below.

3.03 FIELD ACCEPTANCE TESTS:

A. After installation of the equipment and after completion of the services of the
manufacturer's representative the Contractor shall operate each unit to demonstrate its
ability to pump without excessive vibration, motor overloading, or overheating. Each
pump shall be operated for a sufficient period of time to permit thorough observation of all
pump components.

B. Start-up and testing shall be conducted in accordance with Section 01752, STARTUP
AND TESTING.

C. Notify Engineer in writing at least three days in advance of the tests. If testing cannot be
conducted because of scheduling, unavailable service personnel, etc., the Engineer's fees
for a second visit shall be paid by the Contractor.
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D. All defects or defective equipment shall be corrected or replaced promptly at the
Contractor's expense.

E. All final adjustments necessary to place the equipment in satisfactory working order shall
be made prior to the tests.

F. If sufficient sewage is not available for the test, the Contractor shall provide water for
testing. All labor and materials necessary for the test shall be furnished by the Contractor.

G. After installation, all piping shall be tested for tightness in an approved manner. Should
leaks be found, faulty joints shall be repaired, even to the extent of disassembling and
remaking the joint, and all defective pipe and fittings shall be removed and replaced in a
manner satisfactory to the Engineer.

3.04 SPARE PARTS:

A. Provide a list of all spare and replacement parts and locations where they are available
and can be purchased.

B. At a minimum the submersible wastewater pumping manufacturer shall provide the
following spare parts:

a. One complete set of any and all special tools required.
b. One (1) complete set of gaskets required for the pump, for each pump.
c. One (1) complete set of wearing rings for the impeller and pump casing, for each

pump.
d. One impeller key, washer and lock screw.
e. Two (2) semi open enclosed impellers.
f. One (1) mechanical seal repair kit.
g. One (1) backup mechanical float

C. The submersible wastewater pumping manufacturer shall also provide all other spare
parts as recommended and as itemized in the operations and maintenance manual, for
each submersible wastewater pump unit installed and ancillary system component
installed.

END OF SECTION
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SECTION 12213 
 

HORIZONTAL LOUVER BLINDS 

PART 1 - GENERAL 

1.01 SUMMARY: 

A. This Section includes the following: 

1. Horizontal louver blinds with aluminum slats. 

1.02 SUBMITTALS: 

A. Product Data: For each type of product indicated. 

1.03 PROJECT CONDITIONS: 

A. Environmental Limitations: Do not install horizontal louver blinds until construction and wet 
and dirty finish work in spaces, including painting, is complete and dry and ambient 
temperature and humidity conditions are maintained at the levels indicated for Project when 
occupied for its intended use. 

B. Field Measurements: Where horizontal louver blinds are indicated to fit to other construction, 
verify dimensions of other construction by field measurements before fabrication and indicate 
measurements on Shop Drawings. Allow clearances for operable glazed units' operation 
hardware throughout the entire operating range. Notify Architect of discrepancies. Coordinate 
fabrication schedule with construction progress to avoid delaying the Work. 

1.04 EXTRA MATERIALS: 

A. Furnish extra materials described below that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents. 

1. Horizontal Louver Blinds: Before installation begins, for each size, color, texture, pattern, 
and gloss indicated, full-size units equal to 2 percent of amount installed. 

PART 2 - PRODUCTS 

2.01 HORIZONTAL LOUVER BLINDS, ALUMINUM SLATS: 

A. Basis-of-Design Product: Subject to compliance with requirements, provide “Levolor, Mark 1, 
metal blinds”, or a comparable product by one of the following: 

1. Hunter Douglas;. 
2. Springs Window Fashions Division, Inc. 
3. Equal as approved by Architect 
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B. Slats: Aluminum; alloy and temper recommended by producer for type of use and finish 
indicated; with crowned profile and radiused corners. 

1. Width: 1 3/8 inch . 

a. Spacing: Manufacturer's standard. 

2. Thickness: Manufacturer's standard, not less than 0.006 inch. 

C. Headrail: Formed steel or extruded aluminum; long edges returned or rolled; fully enclosing 
operating mechanisms on three sides and end plugs and the following: 

1. Capacity: One blind per headrail. 

D. Bottom Rail: Formed-steel or extruded-aluminum tube, with plastic or metal capped ends; with 
enclosed ladders to prevent contact with sill. 

E. Ladders: Evenly spaced to prevent long-term slat sag. 

1. For Blinds with Nominal Slat Width 1 Inch or Less: Braided string. 

F. Lift Cords: Manufacturer's standard. 

G. Tilt Control: Enclosed worm-gear mechanism, slip clutch or detachable wand preventing 
overrotation, and linkage rod, and the following: 

1. Tilt Operation: Manual with clear plastic wand. 
2. Length of Tilt Control: Length required to make operation convenient from floor level. 
3. Tilt: Full. 

H. Lift Operation: Manual, cord lock; locks pull cord to stop blind at any position in ascending or 
descending travel. 

I. Tilt-Control and Cord-Lock Position: Right and left side of headrail, respectively, unless 
otherwise indicated. 

J. Mounting: Wall mounting, permitting easy removal and replacement without damaging blind or 
adjacent surfaces and finishes; with spacers and shims required for blind placement and 
alignment indicated. 

1. Provide intermediate support brackets if end support spacing exceeds spacing 
recommended by manufacturer for weight and size of blind. 

K. Colors, Textures, Patterns, and Gloss: Ash Bronze (metallic). 

2.02 HORIZONTAL LOUVER BLIND FABRICATION: 

A. Concealed Components: Noncorrodible or corrosion-resistant-coated materials. 

1. Lift-and-Tilt Mechanisms: With permanently lubricated moving parts. 

B. Unit Sizes: Obtain units fabricated in sizes to fill window and other openings as follows, 
measured at 74 deg F : 
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1. Blind Units Installed between (inside) Jambs: Width equal to 1/4 inch per side or 1/2 inch 
total, plus or minus 1/8 inch , less than jamb-to-jamb dimension of opening in which each 
blind is installed. Length equal to 1/4 inch , plus or minus 1/8 inch , less than head-to-sill 
dimension of opening in which each blind is installed. 

2. Blind Units Installed outside Jambs: Width and length as indicated, with terminations 
between blinds of end-to-end installations at centerlines of mullion or other defined 
vertical separations between openings. 

C. Installation Brackets: Designed for easy removal and reinstallation of blind, for supporting 
headrailand operating hardware, and for hardware position and blind mounting method 
indicated. 

D. Installation Fasteners: No fewer than two fasteners per bracket, fabricated from metal 
noncorrosive to blind hardware and adjoining construction; type designed for securing to 
supporting substrate; and supporting blinds and accessories under conditions of normal use. 

E. Color-Coated Finish: 

1. Metal: For components exposed to view, apply manufacturer's standard baked finish 
complying with manufacturer's written instructions for surface preparation including 
pretreatment, application, baking, and minimum dry film thickness. 

F. Component Color: Provide rails, cords, ladders, and exposed-to-view metaland plastic matching 
or coordinating with slat color, unless otherwise indicated. 

PART 3 - EXECUTION 

3.01 EXAMINATION: 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances, operational clearances,and other conditions affecting 
performance. 

1. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 INSTALLATION: 

A. Install horizontal louver blinds level and plumb and aligned with adjacent units according to 
manufacturer's written instructions, and located so exterior slat edges in any position are not 
closer than 1 inch to interior face of glass. Install intermediate support as required to prevent 
deflection in headrail. Allow clearances between adjacent blinds and for operating glazed 
opening's operation hardware if any. 

B. Flush Mounted: Install horizontal louver blinds with slat edges flush with finish face of opening 
if slats are tilted open. 

3.03 ADJUSTING: 

A. Adjust horizontal louver blinds to operate smoothly, easily, safely, and free of binding or 
malfunction throughout entire operational range. 
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3.04 CLEANING AND PROTECTION: 

A. Clean horizontal louver blind surfaces after installation, according to manufacturer's written 
instructions. 

B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and 
Installer that ensure that horizontal louver blinds are without damage or deterioration at time of 
Substantial Completion. 

C. Replace damaged horizontal louver blinds that cannot be repaired, in a manner approved by 
Architect, before time of Substantial Completion. 

END OF SECTION  
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SECTION 13000

SUMMARY OF WORK FOR POOLS

PART 1 – GENERAL

1.01 WORK INCLUDED:

A. Provide and include all shop drawings for the design of the pool structure and
mechanical system for submittal.

B. Lay out pool; benchmark and exact location by General Contractor.

C. Provide bulk excavation. Perform all regular hand trimming of excavation.

D. Construct reinforced concrete Gunite or Shotcrete Activity Pool, Wading Pool,
and cast in place concrete Spray Deck, including forming, and reinforcing steel.

E. Trenching and backfill as required for pool piping.

F. Furnish and install prefabricated main drains, inlets, and recirculation systems.
All systems shall be VGB compliant. (Specified in Section 15495).

G. Furnish and install pool filtration and chemical treatment equipment, including
pool fittings, piping, and valves as required for fully operable systems. (Specified
in Section 15495.)

H. Furnish and install ultraviolet chloramine destruct and disinfection system.
(Specified in Section 15480).

I. Furnish and install pumps, piping, and valves as required for operation of
circulation system. (Specified in Section 15495.)

I. Furnish and install guard rails, lifeguard chair, safety and rescue equipment, float
lines, lane lines, handicap lift, spray equipment, and maintenance equipment
(Specified in Section 13153.)

J. Furnish and install any epoxy grouting. (Specified in Division 3.)

K. Furnish and install any caulking and sealing of pool joints. (Specified in Section
07900)

L. Furnish and install pool tile and tile marking within the pool. (Specified in
Section 09311)
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M. Furnish to deck contractor deck tile depth markers and “No Diving” signs as
indicated on drawings and vinyl markers for installation on pool gutter, by gutter
manufacturer as specified.

N. Provide all necessary sleeves, openings, or other penetrations in equipment room
walls, pump pits, settling tanks, etc.; and closure of same required for pool
construction work.

O. Furnish and install pool cover anchors and pool cover at end of first season.

P. Furnish start up chemicals, test and balance the Activity Pool, Wading Pool, and
Spray Deck in accordance to State and Local standards prior to acceptance by the
Town.

Q. Pool Contractor shall protect the Pool Shell(s), and associated filtration, chemical
treatment, spray features, and electrical equipment during construction.

1.02 RELATED WORK:

A. The following Sections contain work that relates to this Section.

1. Section 02300 – EARTHWORK

2. Section 03300 – CAST-IN-PLACE CONCRETE

3. Section 03361 – GUNITE FOR SWIMMING POOLS

4. Section 03370 – SHOTCRETE

5. Section 03480 – PRECAST CONCRETE COLLECTOR TANKS

6. Section 07900 – WATERSTOP & SEALANTS FOR SWIMMING POOL

7. Section 09220 – SWIMMING POOL PLASTER

8. Section 09311 – SWIMMING POOL TILE

9. Section 13153 – DECK EQUIPMENT AND POOL ACCESSORIES

10. Section 15480 – ULTRAVIOLET DISINFECTION SYSTEM

11. Section 15493 – PERIMETER OVERFLOW RECIRCULATION
SYSTEM

12. Section 15495 – SWIMMING POOL EQUIPMENT
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13. Section 15496 – SPRAY EQUIPMENT

1.03 WORK PERFORMED UNDER OTHER SECTIONS (Not By Swimming Pool
Contractor-SPC.):

A. Site access for heavy equipment.

B. Benchmark and exact pool location.

C. All machine excavation and backfill for pool structure, main drain piping, deck
equipment, pipe trenches, and balance, surge, or settling tanks, or pump pits - as
shown on the Plans. Disposal of excavated material. General Contractor to
furnish any required backfill material.

D. All base and sub-base material for pool; compaction; and all compaction testing
and soil testing.

E. Demolition of pool area, grading, and any other area preparation required prior to
the start of pool construction.

F. Construction and backfill of all foundations, equipment room walls, footings,
settling tanks and sumps as required for pool construction work.

G. Deck construction, finishes, expansion joints, caulking, drains, etc., installation of
anchors for deck equipment (anchors, furnished by SPC).

H. Furnish and install deck drains as shown on Plans.

I. All caulking adjacent to the recirculation systems.

J General construction work not included in Pool Specifications in this section.

K. The Plumbing Contractor shall provide fresh water piping in to filter room,
including back flow prevention device, shut-off valve, and hose bib; floor drains
and deck drains; makeup water line to fill spout or balance tank; and waste water
connection from filter. Install solenoid valve(s), water connection to cylinder-
operated valves.

L. Provide access to filter room for filter access.

M. All electrical connections shall be by the Electrical Contractor; the SPC shall
provide the filter, pumps, motors, solenoids, relays, water level probes (with
housing), motorized valves, etc., as shown on Plans. All controls – including
starters, shall be provided and installed by Electrical Contractor; the Electrical
Contractor shall install and wire all electrical equipment furnished by the SPC and
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shall provide all disconnect switches as indicated or required by code. Chemical
feeders shall be electrically interlocked with filter pump.

N. The Electrical Contractor shall ground the entire pool structure, deck, and
equipment in accordance with the National Electrical Code and all local Codes
and Ordinances.

O. Provide all construction utilities, water, electric heat, or cold weather protection.

1.04 QUALITY ASSURANCE:

A. Design Standards:

1. Within the limits of constraints imposed by existing conditions, it is
intended that the work of this contract shall comply with the following
requirements:

a. American National Standards for Public Swimming Pools –
ANSI/APSP-1 2003.

b. Connecticut State Health Code

c. National Electrical Code, Article 680.

d. National Sanitation Foundation Standards for Swimming Pool
Equipment. (N.S.F.)

e. State of Connecticut Building Code

f. Virginia Graeme Baker Pool and Spa Safety Act VGB 2008

g. NSF/ANSI Standard 50 – Equipment for Swimming Pools, Spas,
Hot Tubs and Recreational Water Facilities

h. United States Department of Justice – Americans with Disabilities
Act (ADA)

B. Experience Qualifications: Work shall be performed by or under direct
supervision of Contractor with 5 years’ experience in construction and equipping
of public pools. Submit list of 5 projects, completed at least two years, for which
swimming pool contractor was responsible for equipping of similarly equipped
pools for public use.

C. Installation of Pool System and Equipment: Pool equipment and system shall be
installed by specialists experienced in swimming pool work and licensed or
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approved by manufacturer to ensure installation and performance in accordance
with manufacturer’s warranties and guarantees.

1.05 SUBMITTALS:

A. Shop Drawings: Submit coordinated pool structural steel shop drawings, showing
types of anchors and method of anchoring fixed equipment. Provide rough-in
information interfacing mechanical and electrical work and accurately
dimensioned locations for sleeves, inserts, and anchors to be cast into concrete
and installed into the building structure. Contractor shall submit on all materials
to be supplied in the construction of this project, certifications, and resumes as
stated in each section. Unless otherwise mentioned, the Contractor shall submit
(6) copies of shop drawing submittals to the Engineer for review.

B. Certification: Submit complete equipment list and duplicate copies of certificate
from equipment manufacturer, properly attested, with statement that materials
meet requirements of Contract Documents. Submit certificate for approval before
doing any work.

C. Product Data: Submit six (6) sets of manufacturer’s data for operating equipment,
valves, piping, drains, and equipment. Include roughing-in information for
mechanical and electrical work. Product data shall be job specific. Generic
submittals will be rejected.

D. Maintenance Data: Submit two (2) sets of operating and maintenance manuals.
Include operating instructions, maintenance recommendations for equipment and
finishes, parts list, troubleshooting information, and similar data. Manual must be
approved prior to training of Owner’s personnel. The manuals shall be job
specific to the item supplied for this job.

E. Contract Documents: Drawings are diagrammatic in part and are meant to
indicate general arrangement of systems and equipment. Information shown on
plans but not on Sections or schedules and vice-versa, shall be provided as if
expressly required on both. It is not intended that Contract Documents indicate
every fitting offset, line or component necessary for particular suppliers system;
but it is intended that systems and equipment supplied shall be complete and
operational, whether or not shown or specified. Specified items may in fact be
disapproved during Submittal Review if they do not form part of a complete
system. Contractor shall submit to the Engineer their proposed piping and
equipment layout for the Activity Pool, Wading Pool, and Spray Deck.

F. Health Department: Contractor shall be responsible for submittal and cost of
submissions to regulatory agencies including: Connecticut State Health
Department and any other agencies having jurisdiction.
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G. Permits: Contractor shall be responsible for obtaining and paying for all permits,
inspections, licenses and certificates required for work under this Section.

1.06 PRODUCT DELIVERY, STORAGE AND HANDLING:

A. Deliver material in manufacturer’s original, unopened containers and crates with
all labels intact and legible.

B. Deliver materials in sufficient time and quantity to allow continuity of work and
compliance with approved construction schedule.

C. Handle materials in a manner to prevent damage.

D. Store all materials on clean raised platforms with weather protective covering
when stored outdoors. Provide continuous protection of materials against damage
and deterioration.

E. Remove damaged materials from site.

1.07 GUARANTEES:

A. Provide standard written manufacturers’ guarantees in the Owner’s name for
materials furnished under this Section where such guarantees are offered in the
manufacturers’ published product data.

B. Furnish written warranty for materials and workmanship of systems installed
under this Section against defect in materials and workmanship for 1 year.

C. The Contractor warrants to the Owner that materials and equipment furnished
under the Contract will be of good quality and new unless otherwise required or
permitted by the Contract Documents, that the Work will be free from defects not
inherent in the quality required or permitted and that the Work will confirm with
the requirements of the Contract Documents. Work not conforming to these
requirements, including substitutions not properly approved and authorized may
be considered defective. The Contractor’s warranty excludes remedy for damage
or defect caused by abuse, improper or insufficient maintenance, improper
operation or insufficient maintenance, improper operation, modification not
executed by the Contractor or the Owner; the Contractor shall furnish satisfactory
evidence as to the kind and quality of materials and equipment. All warranties
shall be for a period of one year from the date of Substantial Completion unless
otherwise specified.

D. The Contractor shall agree to repair or replace any Work at no cost to the Owner,
upon written notification from the Owner within the warranty period. Prorated
warranties are not acceptable.
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PART 2 – PRODUCTS

2.01 MANUFACTURERS:

A. Products of particular manufacturers have been specified to establish a standard of
quality and performance.

B. Proposals, including list of manufacturers and itemized products for other
systems, will be reviewed by Engineer to determine their comparability to scope
and quality required by Contract Documents.

C. All equipment furnished hereunder shall be by manufacturers with at least 5
years’ experience in the fabrication and installation of the item specified with at
least 10 installations on public pools similar in scope to this project.

PART 3 – EXECUTION

3.01 TESTING AND INSPECTION:

A. Pool Piping: Test pool piping to 35-psi hydrostatic pressure before placement of
covering concrete slabs. Pressure shall remain on piping until the commissioning
of the filtration equipment.

B. Concrete Pool Shell Leak Test:

1. Before application of interior pool finish, but after the installation of the
waterproofing a leak-test-tank as follows: Fill pools with water and allow
to stand for 24 hours. Mark water level and observe for 24 hours. If water
level drops more than ¼-inch, drain pool, repair leaks, and repeat testing
until pool is approved watertight by Engineer.

C. Water for testing will be provided by Owner.

D. Test should be done after installation of gutter, prior to installation of finish coat.

E. Contractor shall coordinate inspector services for all concrete and steel
reinforcing.

F. Additional testing requirements are required per the individual Specification
Section for the Activity Pool, Wading Pool, and Spray Deck.

END OF SECTION
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SECTION 13153

DECK EQUIPMENT AND POOL ACCESSORIES

PART 1 – GENERAL

1.01 WORK INCLUDED:

A. Furnish and install pool grab rails, ladders or step inserts, handicapped access
equipment, rescue and safety equipment, and maintenance equipment as specified
herein and required by the State of Connecticut for the use on an Activity Pool,
Wading Pool, and Spray Deck.

B. Inspect and approve placement and grounding of anchors before embedment by
concrete.

C. Furnish deck equipment anchors and escutcheons.

D. Provide signage as requested by State of Connecticut Health Department.

E. Furnish and install lane line float system, providing an on-deck racking system.

1.02 RELATED WORK:

A. The related work shall be performed under other Sections:

1. Section 13000, SUMMARY OF WORK FOR SWIMMING POOLS

2. Section 15493, PERIMETER OVERFLOW RECIRCULATION SYSTEM

3. Section 15495, SWIMMING POOL EQUIPMENT

4. DIVISION 16 - ELECTRICAL

1.03 DELIVERY, STORAGE AND HANDLING:

A. Contractor shall protect the deck equipment from damage caused by work of other
trades, weather, ground conditions, or vandalism before, during, and following
installation.

1.04 GUARANTEE:

A. Each manufacturer of the deck equipment shall provide the Owner with a separate
written (minimum) one-year warranty against defective materials or workmanship
starting on the date of Substantial Completion.
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PART 2 – PRODUCTS

2.01 MATERIALS:

A. Rails and tubing shall be 316L stainless steel, 1.9-inch O.D. by 0.065-inch wall
thickness. All joints to be welded by T.I.G. process, ground smooth. Buffed and
polished.

B. Anchors shall by T304 stainless steel or bronze.

C. Step inserts shall be stainless steel.

2.02 GRAB RAILS & HANDRAILS:

A. Rails shall be 1.90-inch O.D., 0.065-inch wall 316L stainless steel buffed and
polished. Rail type shall be as specified on contract plans.

B. Shall be manufactured by SR Smith or approved equal.

C. Bronze or stainless steel wedge anchor.

2.03 HANDICAP LIFT:

A. Provide one (1) ML300 lift as manufactured by S.R. Smith, Portland, TN, or
approved equal.

B. Lift shall be incorporated into the electrical bonding grid.

C. Lift shall be provided with (1) extra battery.

D. Lift shall be provided with a protective cover. The cover shall be UV resistant.

2.04 LIFEGUARD CHAIR:

A. The portable chairs shall be manufactured by SR Smith, model No. US48700, or
approved equal.

B. Provide three (3) chairs at locations as indicated on approved shop drawings.

C. Life Guard stands shall be manufactured from 316L stainless steel, providing a
removable life guard chair, integral umbrella stand, and life ring holder.

D. Life Guard stands assembly shall be integrated into the equipotential bonding
loop.
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2.05 FLOAT LINES AND ANCHORS:

A. Provide polyester line with polyethylene core with PVC floats and stainless steel
hooks and anchors at locations shown on plans. Hooks shall be an integral part
of the stainless steel gutter.

2.06 RESCUE AND FIRST AID EQUIPMENT:

A. Ring Buoys: (6 required) U.S.C.G. approved, 24-inch O.D. units with 60 ft. of ¼-
inch polyethylene throw line.

B. Rescue Hooks: (6 required) Provide anodized aluminum hooks attached to 16-ft.
aluminum reaching poles.

C. Rescue Tubes (6 required).

D. Wall Brackets for Rescue Equipment: Provide stainless steel wall brackets for
each piece of rescue equipment.

E. Spinal Injury Board: (1 required) provide 72-inch long, hardwood board with
patient straps and carry handles.

F. First Aid Kit: Provide standard Red Cross 24 Unit (1 required).

G. Respirator: Provide two (2) Red Cross approved respirator approved by State
Health Department.

2.07 POOL CLEANING EQUIPMENT:

A. Wall Brush: Provide one (1) 24-inch wide straight end wall brushes with four
rows of 1-1/4-inch long nylon bristles and die-cast aluminum handle bracket.
Brush shall be Bel-Aqua or approved equal. Brush handle shall consist of 1-1/2-
inch female screwed connectors. Handle shall be Bel-Aqua or pre-approved
equal.

B. Provide one (1) portable vacuum cleaning system. System shall have a BF 155
cartridge filter by Harmsco, and 1 HP Sta-Rite pump with integral strainer.
Portable Vacuum Cleaner shall be manufactured by Spectrum Aquatics, model
No 106070, or approved equal.

C. Provide two (2) 34950 Heavy-Duty Vacuum Hose – 1.5 in. x 50 ft.

D. Provide one (1) R201276-model 214 vacuum cleaner head, 14-inch wide, floor
wheel base, 16-foot handle, and 1-1/2-inch by 50-foot flex hose manufactured by
Pentair Provac or approved equal.
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E. Provide one (1) R122 Leaf Rake by Bel-Aqua Pool Supply of New Rochelle, NY,
or approved equal.

F. Provide one (1) ELM0546 Leaf Skimmer – Pro with Pole by Bel-Aqua Pool
Supply of New Rochelle, NY, or approved equal.

2.08 RACING EQUIPMENT

A. Provide six (6) Competitor 78-FT Long racing lane lines as manufactured by
Paragon Aquatics, or approved equal.

B. Provide one (1) Lane store reel, Model No. 76102-1 as manufactured by Paragon
Aquatics, or approved equal.

C. Racing lane lines shall hook anchors shall be incorporated into the stainless steel
gutter.

2.09 STAINLESS STEEL STEP INSERTS

A. Step insert steps shall be manufactured from 316L Stainless Steel, shall be 15-
inches wide, 5-inches high, and 5-inches in depth.

B. Steps insert shall be manufactured by KDI Paragon Aquatics, model no 32104, or
approved equal.

2.10 SIGNAGE

A. Health and Safety signs shall be manufactured from a minimum of ¼-inch
composite material, and shall be mounted with 316 Stainless Steel hardware.
Lettering shall be a minimum of 1-inch in height, or as shown on plans as a
minimum.

B. Pool signs shall be manufactured by Fossil Industries, Seton, Brady ID, or
approved equal.

C. Signs shall conform to contract documents. One health and safety sign needs to
be displayed as shown on contract plans.

D. Signage font and color shall be selected by the architect or the owner’s
representative.

2.11 EMERGENCY PHONE

A. Emergency Phone: Provide two (2) handset phone with keypad in water tight
enclosure. Shall be a lift handset and dial appropriate number. Manufactured by
Rath Pool Phones model 624MPOOL, or approved equal.
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2.12 WINTER COVER

A. Winter cover shall be manufactured from 100% polypropylene material, and meet
the standards of ASTM – Standards for Safety Swimming Pool Covers F-1346-
91. Cover shall be custom sized to fit the proposed pools.

B. Winter cover shall be supplied, and deck anchors shall be installed on the Activity
Pool.

C. Contractor shall supply (5) extra loop hooks, and a holding case to be used when
the pool is in season.

D. Cover shall be manufactured by Loop Loc or approved equal.

PART 3 – EXECUTION

3.01 INSPECTION:

A. Verify mechanical and electrical rough-in services for sizes, types and locations.
Verify adequacy of electrical grounding. Review construction joint locations.

B. Start of this work constitutes acceptance of substrates as suitable for satisfactory
performance of work of this Section.

3.02 INSTALLATION:

A. Pool and Deck Equipment: Install in accordance with the manufacturers’
recommendations. Provide anchors and inserts required in other construction and
core drill holes to accept all rails located in pool and epoxy grout to provide
secure, durable installations. Ground all metal items electrically to a single pool
grounding system.

1. All exposed welds shall be ground and cleaned with all discoloration
removed, to provide a smooth, uniform non-corrosive finish matching the
basic stainless material. Use grout or sealant only as recommended by
manufacturer to maintain service guarantees.

3.03 PROTECTION:

A. Protection: The pool contractor shall use whatever methods are required to protect
pool tank, pool finish and equipment from deterioration and weather during
remainder of the construction period.

END OF SECTION
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SECTION 13200

PRECAST CONCRETE STRUCTURES AND APPURTENANCES

PART 1 - GENERAL

1.01 WORK INCLUDED:

A. This section covers precast concrete structures including wetwells, valve vaults, septic
tanks and process tanks complete, including, but not limited to, overall system design,
bases, walls, mortar, frames and covers, and appurtenances as shown on the Drawings
and as specified herein.

B. The Contractor shall furnish all labor, materials, tools and equipment necessary to install
a complete factory-built, precast concrete structure. The structure shall be completely
assembled, as indicated on the drawings and as specified herein, and pretested at the
factory before shipment to the jobsite.

1.02 RELATED WORK:

A. Section 02300, EARTHWORK

B. Section 02631, PRECAST MANHOLES AND CATCH BASINS

C. Section 02080, DUCTILE IRON PIPE AND FITTINGS

1.03 REFERENCES:

A. The following standards form a part of this specification as referenced:

American Society for Testing and Materials (ASTM)

ASTM A48 Gray Iron Castings

ASTM A615 Deformed and Plain Billet-Steel Bars for Concrete Reinforcement

ASTM C32 Sewer and Vault Brick (Made from Clay or Shale)

ASTM C177 Test Method for Steady - State Heat Flux Measurements and
Thermal Transmission Properties by means of the Guarded-Hot-
Plates

ASTM C207 Hydrated Lime for Masonry Purposes

ASTM C478 Precast Reinforced Concrete Vault Sections
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ASTM C923 Resilient Connectors Between Reinforced Concrete Vault
Structures and Pipes

ASTM C1227 Standard Specifications for Precast Septic Wetwell -
Watertightness.
Testing

American Association of State Highway Transportation Officials (AASHTO)

AASHTO M198 Joints for Circular Concrete Sewers and Culvert Pipe Using
Flexible Watertight Gaskets

1.04 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

A. Six sets of manufacturer literature and shop drawings of the materials of this section shall
be submitted to the Engineer for review. Shop drawings shall indicate locations and
dimensions of proposed penetrations.

B. Test reports as required shall be submitted to the Engineer.

C. Design calculations shall be submitted for record purpose only. The calculations shall
prove compliance with the requirements specified herein, shall show details and procedures
of construction, and shall be stamped by a registered Professional Engineer in the
Commonwealth of Massachusetts.

D. Submittals shall include but are not limited:

1. Detailed layout drawings including all plan and elevation views, for the precast
structure.

2. Structural design calculations and drawings for all precast members. Structural
calculations and drawings shall be live stamped and sealed by a registered
Professional Engineer in the Commonwealth of Massachusetts. Drawings shall show
all dimensions, and reinforcing placement.

3. Structural design calculations (including embedment design) and drawings for all
eyehooks shown on the drawings or called for by the Engineer. Structural
calculations and drawings shall be live stamped and sealed by a register Professional
Engineer in the Commonwealth of Massachusetts. Drawings shall show all
dimensions, materials, and other pertinent information. All eyehook designs shall be
designed for an applied load that is 200% of the load that would be applied by the
equipment supplied for the project. Eyehook metals shall be non-corrosive and
suitable for the installation application.
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4. The Contractor shall conduct load tests on any and all eyehooks shown on the
drawings. The load applied shall be 150% of the load that would be applied by the
equipment supplied for the project.

1.05 QUALITY ASSURANCE

A. The precast concrete structure manufacturer shall have a minimum of ten (10) years
successful experience in the design and the assembly of factory-built, prefabricated
precast structures.

B. The Engineer shall have the right to inspect or test any materials during fabrication in the
factory. At the option of the Engineer, certified tests of materials may be accepted in lieu
of field tests.

C. Precast structures shall be manufactured by Rotondo/Carlgen Engineered Systems, Avon,
CT; United Concrete Products, Yalesville, CT; Concrete Systems Inc. Hudson, NH;
Arrow Concrete Products; or approved equal.

1.06 GUARANTEE:

The structure manufacturer shall guarantee all precast concrete structures against defective
materials or workmanship for a period of five years after the date of project completion. If
any material or workmanship prove to be defective within five years, they shall be replaced
or repaired by the precast concrete structure manufacturer at no additional cost to the
owner.

PART 2 - PRODUCTS

2.01 GENERAL REQUIREMENTS:

A. Precast sections shall conform in shape, size, dimensions, materials, and other respects to
the details indicated on the drawings or as ordered by the Engineer.

B. The hatch frame and cover shall be the standard frame and cover as specified. The frame
and cover shall be set by the Contractor to conform accurately to the grade of the finished
pavement, existing ground surface, or as indicated on the drawings.

2.02 PRECAST CONCRETE SECTIONS:

A. All precast concrete structures shall conform to the following design minimum
requirements:

1. Design shall be for "Normal Sanitary Exposure" (Z=115) and shall be done by
"Alternate Design Method" ACI 318, Appendix B or "Strength Design Method" ACI
318 and as amended by ACI 350R.
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2. Type II cement conforming to ASTM C-150 shall be used except as otherwise
approved.

3. Sections shall be steam cured and shall not be shipped until at least five days after
having been cast.

4. Minimum compressive strength of concrete shall be 8,000 psi at 28 days. The
Manufacturer shall conduct concrete strength tests on 4” x 8” cylinders. An adequate
number of tests shall be performed to certify and ensure the strength meets or exceeds
the design strength.

5. Fine aggregate shall consist of natural sand conforming to ASTM specification C-33.

6. Coarse aggregate shall consist of 3/4” nominal well graded crushed stone conforming
to ASTM specification C-33.

7. Air entrainment admixture shall conform to ASTM C260. The air-entrained content
shall be not less than 5 percent nor greater than 7 percent.

8. A superplasticizer shall be used and shall conform to ASTM C494 type A or F.
Concrete shall be placed at a slump of between 5 and 8 inches.

9. A Crystalline Waterproofing Additive shall be used. The system shall cause the
concrete to become sealed against the penetration of liquids from any direction, and
shall protect the concrete from deterioration due to harsh environmental conditions.
The Waterproofing Additive shall NSF 61 approved and shall be Xypex Admix C-100,
as manufactured by XYPEX Chemical Corporation, Richmond, B.C., Canada, or
approved equal.

10. Reinforcing Steel: ASTM A615 grade 60 deformed bars. Welded wire fabric shall
conform to ASTM A185.

11. Minimum concrete cover on reinforcing steel: 1½ inches minimum. Minimum bar lap
shall be 30 bar diameters. All reinforcement shall be free from loose rust, oil, and
contaminates which reduce bond. Any foreign material shall be removed by suitable
means prior to installation.

12. Provide supports for reinforcement including chairs, bolster bars, and other devices for
spacing and securing reinforcing in accordance with CRSI requirements. Legs of all
supports in contact with exposed-to-view surfaces shall be plastic coated in accordance
with CRSI, class I.

13. Cast-in-place plates shall conform to ASTM A 36.

14. The structures shall have a minimum of 8" thick walls, top slabs and base slabs.
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15. The precast concrete structure shall support its own weight plus the following
minimum superimposed loads:

a. Live load on top slab: AASHTO HS-20-44.

b. Minimum dead load of soil on top slab: 125 PCF.

c. Minimum equivalent lateral fluid pressure: 90 PCF. The top of the pressure
diagram shall be assumed to originate at Finish Grade as shown on the drawings.

d. Minimum uniform live load surcharge of 125 psf applied horizontally to the
sides of the precast structure.

16. Provide an anti-floatation footing. The footing and the base of the structure shall be a
monolithic structure. Base footing design on the following requirements:

a. Ground water shall be assumed to originate at finish grade.

b. Provide a factor of safety of 1.2 against flotation based on weight of structure
only (do not include weight of internal water, piping or equipment) and utilizing
only the soil directly over a vertical extension of the footing perimeter.

17. The date of manufacture and the name or trademark of the manufacturer shall be
clearly marked on the inside of the structure.

18. Acceptance of the sections shall be on the basis of material tests and inspection of the
completed product.

19. The outside surfaces of the structure shall be thoroughly sealed with bituminous
coating as herein specified prior to shipping.

B. Precast sections shall be manufactured to contain wall and roof openings of the minimum
size to receive the ends of the pipes and such openings being accurately set to conform to
line and grade of the pipelines. Subsequent cutting or tampering in the field, for the
purpose of creating new openings or altering existing openings, shall not be permitted
except as directed by the Engineer.

C. The Engineer reserves the right to reject any precast section and the rejected unit shall be
tagged and removed from the job site immediately.

D. The Engineer may also require the testing of concrete sections as outlined under Physical
Requirements in ASTM C478 with the Contractor bearing all testing costs.
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2.03 MORTAR, CEMENT, HYDRATED LIME AND SAND:

A. The mortar shall be composed of portland cement, hydrated lime, and sand in which the
volume of sand shall not exceed three times the sum of the volumes of cement and lime.
The proportions of cement and lime shall be as directed and may vary from l:l/4 for dense
hard-burned brick to l:3/4 for softer brick. In general, mortar for Grade SS Brick shall be
mixed in the volume proportions of l:l/2:4-l/2; Portland cement to hydrated lime to sand.

B. Cement shall be Type II Portland cement as specified for concrete masonry.

C. Hydrated lime shall be Type S conforming to ASTM C207.

D. The sand shall comply with the specifications for "Fine Aggregate", for concrete masonry
except that all of the sand shall pass a No. 8 sieve.

2.04 JOINTS:

A. Joint gaskets to be flexible self seating butyl rubber joint sealant installed according to
manufacturer's recommendations. For cold weather applications, use adhesive with joint
sealant as recommended by manufacturer.

B. Acceptable Materials:

Kent-Seal No. 2, Ram-Nek or equivalent.

C. Joints between precast sections shall conform to related standards and manufacturer's
instructions. Joints shall be water tight.

D. All structures greater than 6 ft. diameter and all structures used as wet wells, valve pits,
below grade structures and other dry-pit type structures shall be installed with exterior joint
collars. The joint collar shall be installed according to the manufacturer's instructions.
Acceptable materials:

1. MacWrap exterior joint sealer as manufactured by Mar-Mac Manufacturing
Company or equivalent.

2.05 DAMP PROOFING:

A. Liquid Asphalt Damp proofing: Non-fibrated asphalt emulsion primer coat followed by
fibrated asphalt emulsion top coat for below grade wall damp proofing, extend a minimum
of 12 inches above grade.

B. Primer coat Sonneborn Building Products – Hydrocide 600 or equal, cut 20% by volume
with clean water.

C. Top coat Sonneborn Building Products – Hydrocide 700 Mastic, or equal.
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2.06 OPENINGS:

A. Provide openings in the risers to receive pipes entering the structure.

B. Make openings at the manufacturing plant using cast in place 316 stainless steel pipe
sleeves with water stops sealed with double link seals as shown on the drawings.

C. Size: To provide a uniform annular space between the outside wall of pipe and riser.

D. Location: To permit setting of the entering pipes at the correct elevations.

E. Openings shall have a flexible watertight union between pipe and the manhole base.

1. Cast into the manhole base and sized to the type of pipe being used.

2. Type of flexible joint being used shall be approved by the Engineer. Install
materials according to the Manufacturer's instructions.

3. Acceptable Manufacturers:

a. Lock Joint Flexible Manhole Sleeve made by Interpace Corporation.

b. Kor N Seal made by National Pollution Control System, Inc.

c. Press Wedge II made by Press-Seal Gasket Corporation.

d. A-Lok Manhole Pipe Seal made by A-Loc Corporation.

2.07 ALUMINUM ACESS HATCH/FLOOR DOOR:

A. Access frames and covers shall have a ¼-inch thick, one-piece, mill finish, extruded
aluminum frame, incorporating a continuous concrete anchor and bituminous coating
applied to the exterior of the frame. Door panels shall be ¼-inch thick aluminum diamond
plate, reinforced to withstand HS-20 load ratings. Doors shall open to 90 degrees and
automatically lock with a 316 stainless steel hold open arm with aluminum release handle.
Doors shall incorporate enclosed 316 stainless steel compression spring assists and shall
close flush with the frame. Lifting handle, hinges, and all fastening hardware shall be 316
stainless steel. Unit shall lock with 316 stainless steel slam locks with removable keys.
Hatches shall include a special keyed cylinder lock with access through a weather-tight
removable deckplate.

B. Floor door shall be watertight and a 1-1/2-inch drainage coupling shall be located in the
channel frame. Drains shall be piped to the structure or sump as appropriate.
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C. Floor door shall be installed as shown on the drawings. Unit shall be furnished completely
fabricated. Hatch cover and frame shall be manufactured by Bilco Co., New Haven, CT;
Incryo/Milnor, Lima, OH; Halliday Products, Orlando, FL; U.S.F. Fabrication, Hialeah, FL;
or an approved equal.

D. Actual floor door/hatches shall be coordinated between the equipment manufacturer, the
floor door/hatch manufacturer and the precast concrete systems manufacturer.

E. The manufacturer shall guarantee against defects in material or workmanship for a period
of five (5) years from the date of Owner’s acceptance.

F. 2-inch thick polystyrene insulation shall be firmly adhered to the interior cover.

G. Fall protection, meeting OSHA requirements, shall be hinged hatch 316 stainless steel
safety grate.

2.08 ALUMINUM VAULT LADDERS:

A. Each valve vault shall be equipped with an aluminum vault ladder.

B. Aluminum ladders shall be fastened to concrete with 316 stainless steel toggle or expansion
bolts, and fasteners shall be in the locations shown on the shop drawings.

C. Ladders shall be solid stock and all-welded construction. Rungs shall be 3/4-inch diameter
fitted into holes in 1/4-inch by 2-inch rails and welded all around. Tops of ladder rails shall
have rounded corners or vinyl coverings to prevent injury. Aluminum ladders shall include
brackets, fasteners, bracing and support.

2.09 ACCESSORIES:

A. Gasket materials shall be top grade (100% solids, vulcanized) butyl rubber and shall meet
or exceed AASHTO M-198.

B. Couplings at the structure -pipe interface shall be of the solid sleeve type and shall be
provided as shown on the drawings or as required in the field. The seal system shall be
rubber (with or without stainless steel straps) meeting the requirements of ASTM C923 and
recommended for this type of connection. Only cast-in-place couplings shall be acceptable
for new structures furnished per this specification; couplings for core-drilled or
cast-in-place openings will be rejected except for modifications to existing structures.

C. Expandable drain plugs shall be manufactured of nylon-6 and rubber and shall seal pipe
air-tight up to a pressure of 16 psi. Drain plugs shall be equal to Firm Hand Tile
Expandable Stopper as supplied by T.E. Toomy Co., Inc., Wakefield, MA.

D. Vents shall be 6-inch diameter painted ductile iron pipe as shown on the drawings and shall
be equipped with 316 stainless steel insect screens.
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PART 3 - EXECUTION

3.01 PRODUCTION AND CURING

A. Production and curing of the precast units shall in all respects conform to the provisions of
ACI Standards.

B. Each precast unit shall be an integral pour without any construction or cold joints. Floor
slabs shall be an integral pour with the wall section where practical.

C. Structures shall be fabricated from the minimum number of precast sections while keeping
with transportation and installation restrictions.

3.02 STORAGE, HANDLING, TRANSPORTATION

Units shall be stored in moist condition for at least 14 days and shall be supported in such a
way as to avoid any deformation, discoloration, or permanent set. Handling and
transportation shall not produce stresses beyond the allowable stresses or cause cracks and
spalls.

3.03 CONDITIONS OF UNITS AND PATCHING

Damaged, cracked, or chipped units shall be satisfactorily repaired and patched if
structurally and architecturally acceptable. The Engineer shall be sole judge as to
acceptability and his decision shall be final if made within these specifications. All exposed
to view units to be cleaned to obtain a uniform finish before acceptance is made.

3.04 INSPECTION

A. Material and workmanship shall be at all times subject to inspection by the Engineer and
ready access for such inspection shall be permitted to all work during fabrication and
erection.

B. Material and workmanship not in conformity with the provisions of this specification may
be rejected at any time defects are found during the progress of the job.

3.05 EMBEDDED AND ATTACHED ITEMS

A. Pipe sleeves, inserts, bolts, lifting hooks dowels, and all other items required for
transportation and erection shall be patched so that they shall have adequate concrete cover
in the finished structure. Location to be as shown on Drawings or as required for handling
and erection.
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3.06 INSTALLATION / ERECTION:

A. The precast structures shall be supported on a compacted level foundation of crushed stone
wrapped in filter fabraci, as specified in Section 02300 EARTHWORK, a minimum 12
inches thick, but to the depth necessary to reach sound undisturbed earth.

B. Install all precast structures and/or structure sections level and plumb to the elevations and
in the locations shown on the Drawings.

C. Installation Tolerances: Install precast units without exceeding the following tolerance
limits:

1. Variations from Plumb: 1/4" in any 20' run or story height ; 1/2" total in any 40'
or longer run.

2. Variations from Level or Elevation: 1/4" in any 20' run; 1/2" in any 40' run; total
plus or minus 1/2" at any location.

3. Variation from Theoretical Position in Plan: Plus or minus 1/4" maximum at any
location.

4. Offsets in Alignment of Adjacent Members at Any Joint: 1/16" in any 10' run:
1/4" maximum.

D. Perform jointing in strict accordance with the manufacturer's recommendations.

E. All joints shall be watertight.

3.07 CLEANING, REPAIRING AND PROTECTION

A. After erection is complete, any chipped or damaged units and any depressions left by
removal of lifting devices shall be properly and thoroughly repaired by the erector to the
satisfaction of the engineer. Also, all erection dirt incurred during the erection process shall
be removed. Muriatic acid or similar products shall not be used without the specific
consent of the manufacturer and the Engineer.

B. All finished work in any way exposed shall be protected against damage. Cutting and
patching of any precast concrete shall only be allowed with the express permission of the
Engineer. Any such work shall only be done by the Erector, either at this own expense
should the fault be his, or at the expense of the party responsible for the damage for the
additional work required.

3.08 LIQUID ASPHALT DAMPPROOFING APPLICATION

A. Apply damp proofing to all concrete walls below grade in accordance with the
manufacturers recommendations and at the thickness recommended.
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B. Do not place backfill for at least 24 to 48 hours after application.

C. Clean any adjacent materials affected by the application of the penetrating dampproofing
with a material recommended by the dampproofing manufacturer.

3.09 LEAKAGE TESTS:

A. Perform leakage tests on all precast concrete structures prior to backfilling.

B. All testing shall be performed in the presence of the Engineer.

C. Suitably plug all pipes entering precast concrete structures and brace plugs to prevent blow
out.

D. Leakage tests shall be made by the Contractor and observed by the Engineer on each
structure. The test shall be by vacuum or by water exfiltration as described below:

E. VACUUM TEST:

1. The vacuum test shall be conducted in accordance with ASTM C-1227. Test
result will be judged by the length of time it takes for the applied vacuum to drop
from 15 inches of mercury to 14 1/2 inches. If the time is less than 2 minutes, the
structure will have failed the test.

2. If the structure fails the initial test, the Contractor shall locate the leaks and make
proper repairs. Leaks may be filled with a wet slurry of accepted quick setting
material. If the structure should again fail the vacuum test, additional repairs shall be
made, and the structure water tested as specified below.

F. WATER EXFILTRATION TEST:

1. After the structure has been assembled in place, all lifting holes shall be filled and
pointed with an approved non-shrinking mortar. All pipes and other openings into
the structure shall be suitably plugged and the plugs braced to prevent blow out. The
test shall be made prior to backfilling the structure. If the groundwater table has been
allowed to rise above the bottom of the structure, it shall be lowered for the duration
of the test.

2. The structure shall be filled with water to the top of the cone section. If the
excavation has not been backfilled and observation indicates no visible leakage after
4 hours, that is, no water visibly moving down the surface of the structure, the
structure may be considered to be satisfactorily water-tight. If the test, as described
above, is unsatisfactory as determined by the Engineer or if the structure excavation
has been backfilled, the test shall be continued. A period of time may be permitted if
the Contractor so wishes, to allow for absorption by the structure. At the end of this
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period, the structure shall be refilled to the top of the cone, if necessary, and a
measuring time of at least 8 hours begun. At the end of the test period, the structure
shall be refilled to the top of the cone, measuring the volume of water added. This
amount shall be extrapolated to a 24-hour loss rate and the leakage determined on the
basis of depth. The leakage for each structure shall not exceed one gallon per vertical
foot for a 24-hour period. If the structure fails this requirement, but the leakage does
not exceed 3 gallons per vertical foot per day, repairs by approved methods may be
made as directed by the Engineer to bring the leakage within the allowable rate of one
gallon per foot per day. Leakage due to a defective section or joint or exceeding the
3-gallon per vertical foot per day, shall be cause for rejection of the structure. It shall
be the Contractor's responsibility to disassemble, reconstruct or replace the rejected
structure as necessary as directed by the Engineer. The structure shall then be
retested and, if satisfactory, interior joints shall be filled and pointed.

3. No adjustment in the leakage allowance will be made for unknown causes such as
leaking plugs, absorption, etc. It shall be assumed that all loss of water during the
test is a result of leaks through joints or through the concrete. Furthermore, the
Contractor shall take any steps necessary to assure the Engineer that the water table is
below the bottom of the structure throughout the test.

4. If the groundwater table is above the highest joint in the structure, and there is no
leakage into the structure, as determined by the Engineer, such a test can serve to
evaluate water-tightness of the structure. However, if the Engineer is not satisfied
with the results, the Contractor shall lower the water table and carry out the test as
described hereinbefore.

3.10 CLEANING:

All new structures shall be thoroughly cleaned of all silt, debris and foreign matter of any
kind, prior to final inspection.

3.11 PRECAST CONCRETE STRUCTURE REPAIRS

A. Correct leakage by reconstruction, replacement of gaskets and/or other methods as
approved by the Engineer.

B. The use of lead-wool or expanding mortar shall not be permitted.

C. Subsequent to the repair, structures shall be refilled as previously described and re-tested
until such time as the structures can demonstrate compliance with the testing requirements
and at no additional cost to the Owner.

D. The Contractor shall dispose of the water as directed by the Engineer.

END OF SECTION
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SECTION 15110

VALVES AND APPURTENANCES
(FOR WASTWEWATER PROCESSES)

PART 1 - GENERAL

1.01 WORK INCLUDED:

The Contractor shall furnish and install valves and appurtenances as indicated on the
drawings and in the specifications and as herein specified, including all labor, material,
equipment and incidentals required. All valves shall open clockwise unless otherwise
indicated.

1.02 RELATED WORK:

A. Section 09900, PAINTING

B. Section 15140, PROCESS PIPE AND FITTINGS

1.03 QUALITY ASSURANCE:

Insofar as possible, gate, ball, butterfly, globe, angle and check valves shall be the product
of one manufacturer who has had long experience in the design of valves and whose
products have proven reliable in service in similar installations over a reasonable period of
years. The valves shall be designed so that parts subjected to wear may be easily replaced
and shall be constructed of wear-resistant materials.

1.04 REFERENCES:

A. The following standards form a part of this specification, as referenced:

American National Standards Institute (ANSI)

ANSI B16.1 Cast Iron Pipe Flanges and Flanged Fittings, Class 125.

ANSI B16.10 Standard Face-to-Face and End-to- End Dimensions of Ferrous
Valves.

American Water Works Associations (AWWA)

AWWA C500 Gate Valves for Ordinary Water Works Service.
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Federal Specifications (FS)

FS WW-V-54C Amendment 1, Type I or II, Class A for Valve Gate, Bronze
(125, 150 and 200 lb., Screwed, Flanged Solder - End, for
Land Use).

FS WW-V-51D Valve, Bronze, Angle, Check and Globe 125, 150 and 200
Pound Screwed, Flanged or Solder-End (For Land Use)

FS WW-V-35C Valve, Ball

FS TT-V-51F Varnish, Asphalt

1.05 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

Submit to the Engineer for review, six (6) sets of complete shop drawings plus operating
and maintenance instructions for each item furnished.

PART 2 - PRODUCTS

2.01 GENERAL:

A. All hand wheels, operating nuts and key stops shall be turned counterclockwise to open the
valves. Handwheels shall be of ample size and shall have an arrow and the word "open"
cast thereon to indicate the direction of opening.

B. Valves to be buried shall be designed for buried service and shall be provided with gate
boxes and tee handle operating wrenches in the number and lengths necessary to permit
operation of all valves by operator of average height, working in normal standing positions.
At least two (2) of each type, size and length of wrench shall be provided, unless otherwise
stated below. Operating nuts for use with tee handle operating wrenches shall be 2-inches
square, and conform to the appropriate AWWA Standard.

C. Where indicated on the drawings or necessary due to location, size, or inaccessibility,
geared or chain wheel operators shall be furnished with the valves. Such operators shall be
designed to have adequate strength for use with the valves with which they are supplied.

D. As indicated on the drawings, certain valves or gates require floorstands and/or
bench-stands.

E. Unless otherwise specified in the specifications or on the drawings, all flanged valves shall
conform to ASA Specification B16.1 and ANSI Specification B16.10.

F. It shall be the Contractor's responsibility to make the valve or gate manufacturer aware of
the type of service to which the valve or gate will be subjected and the nature of the
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materials (i.e. sewage, sludge, chemicals, etc.) which it will handle, and to make sure that
all materials used in the manufacture of the valve or gate are suitable for the use intended.

G. All anchor bolts and embedded items for complete installation or mounting, holding down
or supporting of equipment to be furnished under this section, including necessary location
drawings and templates required to install the items in concrete, masonry, etc., shall be
furnished and delivered to the site by the manufacturer of the equipment furnished under
this section, for installation under other sections of these specifications. Delivery of the
items shall be as required by the overall construction schedule.

H. These specifications direct attention to certain features but do not purport to cover all
details entering into the design of the equipment. All parts shall be so designed and
proportioned as to have liberal strength, stability, and stiffness, and to be especially adapted
for the work done.

2.02 GATE VALVES LARGER THAN 3-INCHES:

A. Unless otherwise specified or approved, all gate valves larger than 3-inches in diameter
shall be iron body, bronze mounted, solid wedge gate valves, with mechanical joint or
flanged ends, as indicated on the drawings or herein specified, and shall conform to
applicable section of AWWA Standard C500. These valves shall be designed for a
working water pressure of at least 175 psi for sizes up to 12-inches in diameter and at least
150 psi for sizes 14-inch and larger in diameter.

B. Buried valves shall be inside screw, non-rising stem with mechanical joint ends. All
exposed valves shall be O.S. and Y, except that where indicated on the drawings or where
limited operating room requires, exposed valves shall be non-rising stem with handwheel.
All exposed valves 3-inches and larger shall be flanged unless otherwise shown on the
drawings. Bronze gate rings shall be fitted into grooves of dovetail or similar shape in the
gates. Bodyseat rings shall be threaded, bronze and screwed into the body.

C. Stuffing box follower bolts shall be of steel and the nuts shall be of bronze.

D. O-ring stuffing boxes may be used.

E. The design and machining of the valves shall be such as to permit packing the valves
without undue leakage while they are wide open and in service.

F. Valves shall be made by The William Powell Co., Cincinnati, OH; Crane Co., Chicago, IL;
Jenkins Bros., New York, NY; or approved equal.

2.03 GATE VALVES 3-INCHES AND SMALLER IN SIZE:

A. Unless otherwise indicated on the drawings, specified or approved, gate valves 3-inches
and smaller shall be standard, bronze body and bonnet with bronze solid wedge disc and
trim, rising stem type gate valves with screwed ends for 125 lb. working steam pressure.
Buried valves shall be inside screw, non-rising stem valves provided with operating nut and
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gate box. All valves 3-inches and smaller shall conform to Federal Specifications
WW-V-54C, Amendment l, Type I or II, Class A for Valve, Gate, Bronze (125, 150 and
200 Pound, Screwed, Flanged, Solder-End, for Land Use). Valve stems shall be
silicon-bronze.

B. Valves shall be made by the William Powell, Co, Cincinnati, Ohio;; Crane Co., Chicago,
Illinois; Nibco, Inc., Elkhart, Indiana; or approved equal.

2.04 AIR CUSHIONED SWING CHECK VALVES:

A. Unless otherwise specified, all check valves 3-inches and larger shall be 175 lb. W.O.G.,
flanged, iron body, air cushioned swing type, check valves with bolted covers and equipped
with levers and counter-weights. The valve body shall be cast iron per AWWA C508
having integral (not wafer) flanges. The seat shall be centrifugally cast with an O-ring seal
and shall be locked in place with stainless steel lock screws and be field replaceable
without the use of special tools. The shaft shall be single and continuous stainless steel,
extending both sides of the body with a lever and weight, using an air cushion cylinder side
mounted.

B. The air cushion cylinder shall be constructed of corrosion-resistant material and the piston
shall be totally enclosed within the cylinder and not open at one end. The cushion cylinder
assembly shall be externally attached to either or both sides of the valve body and shall
permit adjustability to cushion the closure of the valve. Cushioning shall be air trapped in
the cushion cylinder which shall be fitted with a one way adjustable control check valve to
cushion disc contact to the seat at the shut-off point. The bottom cylinder head shall be
swivel mounted and not rigid to follow the change of force angles as the lever raises or
lowers to open or close the check valve.

C. The check valve shall prevent backflow of the media on normal pump shut-off or power
failure, and shall be water tight. The disc shall be cast iron utilizing a double clevis
connected to a ductile iron disc arm.

D. Check valves shall be furnished with outboard mounted limit switches. Where so indicated
or required, check valves shall be of a type suitable for mounting in a vertical position.
Insofar as possible check valves in pipelines carrying sewage or sludge shall be installed
horizontally. When installed in vertical applications, the disc arm assembly shall be
suspended from a stainless steel shaft which shall pass through a seal retainer on both sides
of the valve body. All vertically installed check valves shall be provided with a manual
flushing connection (1” S.S. hose connection, piping and ball valve) on top of the valve
swing (liquid side) to flush the contents off the swing.
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E. The valve exterior shall be shop painted with universal metal primer paint as accepted by
the FDA for use in contact with potable water. The valve component materials of
construction and ASTM certifications shall be as follows:

Component Materials of Construction ASTM Specification
Body, Cover, Disc Cast Iron ASTM A126 GR.B
Disc Arm Ductile Iron ASTM A536
Seat Stainless Steel ASTM A276
Disc seat Buna-N or Metal To suit
Cylinder Corrosion-Resistant Material Commercial

F. Unless otherwise specified, all check valves 2 1/2-inches and smaller shall be standard all
brass or bronze, swing check valves with screwed or solder ends suitable for 150 lb
working steam pressure. They shall conform to Federal Specification WW-V-51D Interim
Amendment l, for "Valve Bronze; Angle, Check and Globe 125, 150 and 200 Pound
Screwed, Flanged, or Solder (For Land Use), Type IV, Class B."

G. Check valves shall be manufactured by M & H Valve and Fittings Co., Anniston, AL; Clow
Valve Co., Bensenville, IL; or DeZurik, Inc. Sartell, MN.

2.05 POLYVINYL CHLORIDE (PVC) BALL VALVES:

A. Provide PVC ball valves as manufactured by ASAHI/America, Medford, MA; NIBCO,
Inc., Elkhart, IN; or approved equal.

B. All ball valves shall be of the flanged model with one piece capsules and shall open
counterclockwise. Valves shall be rated for 150 psi at 120 degrees F.

C. Full face gaskets having a 50 to 70 durometer A hardness shall be used.

D. Ball valve bodies shall be constructed of PVC, with Teflon seats and Viton seals.

2.08 TIDEFLEX STYLE VALVES:

A. Tideflex valves shall be all rubber and of the flow operated check type with a flanged end
connection. The port area shall contour down to a duckbill, which shall allow passage of
flow in one direction while preventing reverse flow. The flange and flexible duckbill
sleeve shall be one-piece rubber construction with nylon reinforcement. The bill portion
shall be thinner and more flexible than the valve body, and formed into a curve of 180°.
The bill slit of the duckbill valve shall be at least 1.57 times the nominal pipe diameter.

B. The flange drilling shall conform to ANSI B16.1 Class 125/ANSI B16.5, Class 150
standards. The valve shall be furnished with stainless steel back-up rings for installation.
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C. Manufacturer shall have available flow test data from an accredited hydraulics laboratory to
confirm pressure drop data. Company name, plant location, valve size and serial number
shall be bonded to the valve.

D. When line pressure inside the valve exceeds the backpressure outside the valve, the line
pressure shall force the bill of the valve open, allowing flow to pass. When backpressure
exceeds the line pressure, the bill of the valve shall be forced closed.

E. Tideflex valve manufacturers shall have a minimum of thirty (30) years experience in the
manufacture of “duckbill” style elastomeric valves. All tideflex valves shall Series 35-1 as
manufactured by Tideflex Technologies; General Rubber Corp., Carlstadt, NJ, or approved
equal.

2.10 PLUG VALVES:

A. Plug valves shall be of the non-lubricated rectangular port; eccentric type with neoprene
faced plugs and shall be furnished with flanged joint ends. Flanged valves shall be faced
and drilled to ANSI B 16.1 Class 125. Valve bodies and plugs shall made be of ASTM A
126, Class B cast-iron. All exposed nuts, bolts, springs, washers, etc., shall be zinc plated.
Resilient plug facings shall be neoprene suitable for use with sewage. Valves shall be
furnished with corrosion resistant seats, which comply with AWWA Standard C507 and
with AWWA Standard C504. Valve shaft seals shall comply with AWWA Standard C507,
and with AWWA C504 and shall be replaceable without valve or gear disassembly.

B. Valves shall provide drip-tight shutoff up to the full pressure rating.

A. All valves shall be hydrostatically pressure tested at 175 psi by the manufacturer.

B. All valves shall be 100% full port design.

C. All valves shall be provided with gear actuators and either handwheels or chainwheels,
depending upon the mounting height. All valves mounted at six (6) feet or higher above
the floor shall be provided with gear actuators and chainwheels. All gear actuators shall be
provided with an indicator plate, which shall indicate valve position throughout the
operating range. An adjustable stop shall be provided to provide field adjustment of
closure.

D. 3-Way Plug Valves: shall be provided with a “single style plug” which shall permit
straight through and 90 degree flow combinations. Plug bearings shall be 316 stainless
steel. Valve bodies shall be rated to 125 psig working pressure. Body shall be cast iron.
Plug facing shall be neoprene.
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E. Where indicated on the Contract Drawings or requested by the Engineer, plug valves shall
be furnished with bevel gear nut actuators for use with a hand-held electric driver specified
elsewhere.

F. Where indicated on the Contract Drawings or requested by the Engineer, plug valves shall
include a valve stem extension constructed of painted steel. Valve stem extensions shall be
of the length required as indicated on the Contract Drawings. Intermediate valve supports
and hardware required for mounting of the extension shall be provided by the installing
contractor. Valve stem extensions shall be suitable for use with the valve actuators
specified herein.

G. Plug valves shall be as manufactured by DeZurik Water Controls, Sartell, MN; Clow Valve
Company, Oskaloosa, IA, Kennedy Valve, Elmira, NY, or approved equal.

2.13 HANGERS AND SUPPORTS

A. The Contractor shall furnish and install all supporting devices necessary or required to
support all valves and appurtenances in a safe, firm and substantial manner at the locations
indicated or as required in a manner to prevent the loads of valves and appurtenances from
being carried on pumps, pipes or other equipment.

B. Plug valves in horizontal pipelines shall be installed with shaft in horizontal position so
that with valve in open position the plug is located in the upper part of the valve body. The
valves shall be oriented so that with valve in closed position; the plug is at the upstream
end of the valve.

C. Install hangers and supporting devices necessary or required to hold all valves and
appurtenances in a safe, firm and substantial manner at the positions indicated or as
required and in a manner to prevent the loads of valves and appurtenances from being
carried on pumps or other equipment.

2.18 VALVE IDENTIFICATION:

A. Provide stainless steel identification tags for each valve supplied. Markings on tags shall
be stamped with letters at least ¼-inch high, spelled out in full.

B. Provide a valve schedule that identifies all valves installed under this project. Schedule
shall include valve size, type, location, and process stream. Valve schedule shall be
submitted to Engineer for approval.

C. The Contractor shall provide and hang in the operations office a typewritten, framed and
glass covered valve chart indicating the number and location of the valves and the area
served.



10/06/2015 15110-8

2.19 PRESSURE GAUGE ASSEMBLIES:

A. Each pump assembly shall be provided with a complete pressure gauge assembly on both
the inlet and discharge of the unit, regardless of whether they are shown on the drawings or
not. Pressure gauge assemblies shall be provided as shown on the Contract Drawings.

B. Gauges shall incorporate minimum 4-inch dials with 304 stainless steel case and crimped
ring with vent plug, acrylic window, glycerin filled, ½-inch NPT 316 stainless steel
connection lower mount and bourdon tube, ASME B40.1 Grade 1A +/- 1.0% accuracy full
scale, white dial with black print, black pointer, 0 to 60 PSI range (oil filled) for pump
discharge gauges, and 0-30 inches vacuum/0-30 psi pressure combination gauges for the
pump suction gauges. Gauges shall be as manufactured by Wika, model 40-213.53-2L or
equivalent.

C. Gauges shall be mounted to diaphragm seal, with silicone fill between instrument and seal.
All gauge assemblies shall be pressure tested and calibrated. Seals shall be Zavoda W516-
03SS diaphragm seal, clean out design, ¼-inch NPT plated steel instrument housing, ½-
inch NPT 316 stainless steel process housing, 316 stainless steel welded diaphragm
element, ¼-inch NPT flushing connection, silicone fill.

2.20 SHOP PAINTING:

A. Before exposure to the weather and after thorough cleaning to remove all rust, dirt, grease
and other foreign matter, the valves, floorstands, and appurtenances shall be painted in the
shop as specified below.

B. Ferrous surfaces which will be submerged shall be cleaned by sandblasting to remove all
foreign matter.

C. Interior surfaces of all valves, the exterior surfaces of buried or submerged valves and
gates, and miscellaneous piping appurtenances shall be given a shop finish of an asphalt
varnish conforming to Federal Specification TT-V-51c, for Varnish, Asphalt.

D. After thorough cleaning, exterior surfaces of various parts of valves and miscellaneous
piping appurtenances exposed within the building shall be given one shop coat of an
approved rust-inhibitive primer compatible with the field coats and applied in accordance
with the instructions of the paint manufacturer.

E. Ferrous surfaces obviously not to be painted shall be given a shop coat of grease or other
suitable rust-resistant coating.
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PART 3 - EXECUTION

3.01 INSTALLATION:

All valves shall be carefully erected and supported in their respective positions free from all
distortion and strain. Care shall be taken to prevent damage or injury to the valves or
appurtenances during handling and installation. All material shall be carefully inspected for
defects in workmanship and materials, all debris and foreign material cleaned out of valve
openings and seats, all operating mechanisms operated to check their proper functioning,
and all nuts and bolts checked for tightness. Valves and other equipment which do not
operate easily or are otherwise defective shall be repaired or replaced at the Contractor's
expense.

3.02 FIELD PAINTING:

Field painting of valves shall be in accordance with Section 09900, PAINTING.

END OF SECTION
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SECTION 15140

PROCESS PIPE AND FITTINGS

PART 1 - GENERAL

1.01 WORK INCLUDED:

This section covers furnishing, laying, jointing, and testing of process pipe within the
pump station, including fittings, special castings and appurtenant work, as indicated on the
drawings and as specified.

1.02 RELATED WORK:

A. Section 02080, DUCTILE IRON PIPE AND FITTINGS

B. Section 09900, PAINTING

C. Section 15110, VALVES AND APPURTENANCES (SEWER)

D. Section 15400, PLUMBING

1.03 QUALITY ASSURANCE:

A. All pipe and fittings shall be inspected and tested at the foundry as required by the standard
specifications to which the material is manufactured.

B. The Owner reserves the right to have any or all pipe, fittings, and special castings
inspected and/or tested by an independent service at either the manufacturer's plant or
elsewhere. Such inspection and/or tests shall be at the Owner's expense.

1.04 REFERENCES:

The following standards form a part of this specification and indicate the minimum
standards required:

American National Standards Institute (ANSI)

ANSI A21.4 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water

ANSI A21.10 Ductile-Iron and Gray-Iron Fittings, 3-inches through 48-inches, for
Water and Other Liquids

ANSI A21.11 Rubber Gasket Joints for Ductile-Iron Pressure Pipe and Fittings

ANSI A21.15 Flanged Ductile-Iron Pipe with Threaded Flanges
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ANSI A21.50 Thickness Design of Ductile-Iron Pipe

ANSI A21.51 Ductile-Iron Pipe, Centrifugally Cast in Metal or Sand-Lined Molds for
Water or Other Liquids

ANSI A21.53 Ductile-Iron Compact Fittings, 3 inch Through 16 inch., for Water and
Other Liquids.

American Water Works Association (AWWA)

AWWA C606 Standard for Grooved and Shouldered Joints

AWWA C651 Standard for Disinfecting Water Mains

American Society for Testing and Materials (ASTM)

ASTM A53 Pipe, Steel, Black and Hot-Dipped, Zinc-Coated (Galvanized) Welded
and Seamless

ASTM A307 Low-Carbon Steel, Externally and Internally Threaded Standard
Fasteners

1.05 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

A. Six sets of shop drawings shall be furnished for review.

B. Shop drawings shall consist of manufacturer's scale drawings, cuts, or catalogs including
descriptive literature and complete characteristics and specifications and code
requirements. Shop drawings shall be submitted for the ductile iron pipe, type of joint,
fittings, couplings, filling rings, and lining and coating in accordance with specifications.

C. Sworn certificates shall be furnished to the Engineer verifying the results of tests called for
in subsection 1.03, Quality Assurance.

D. Pipe support design calculations stamped and approved by a Professional Engineer
registered in the state where the project is located.

PART 2 - PRODUCTS

2.01 DUCTILE IRON PIPE:

A. All ductile iron pipe shall be designed in accordance with ANSI A21.50 and shall be
manufactured in accordance with ANSI A21.51.
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B. Pipe for use with sleeve type couplings shall be as specified above except that the ends
shall be plain (without bells or beads). The ends shall be cast or machined at right angles
to the axis.

C. Pipe for use with grooved type couplings shall have ends grooved in accordance with
AWWA C606.

D. Pipe thickness class, unless otherwise indicated:

1. Minimum thickness class shall be Class 53 for use with threaded flanges.

2. For grooved couplings, minimum thickness class shall be Class 53 for pipe smaller
than 18-inches and Class 56 for pipe 18-inches and larger.

E. Machined surfaces shall be cleaned and coated with a suitable rust-preventative coating at
the shop immediately after being machined.

F. The inside of pipe and fittings shall be given a cement lining and bituminous seal coat in
accordance with ANSI A2l.4. The thickness of lining shall be double that specified in the
above referenced specification.

G. The outside of pipe and fittings within structures shall not be coated with the bituminous
coating, but shall be thoroughly cleaned as recommended by the coating manufacturer and
given one shop coat of 69-1211 H.B. Epoxoline II primer made by Tnemec Company,
Inc.; Multiprime made by Pittsburgh Plate Glass Co., Pittsburgh, PA; Recoatable Epoxy
Primer B67H5/R5 made by Sherwin-Williams Company; or an approved equal product.

2.02 JOINTS:

A. Flanged joints shall conform to ANSI A2l.15 except that special drilling or tapping shall
be provided as necessary to ensure correct alignment and bolting.

B. Flanged pipe shall use long-hub flanges which shall be screwed on tight at the foundry by
machine before they are faced and drilled.

2.03 FITTINGS:

A. Fittings shall conform to the requirements of ANSI A2l.10 and shall be of a pressure
classification at least equal to that of the pipe with which they are used.

B. Flanged fittings shall be faced and drilled in accordance with ANSI A2l.10 except that
special drilling or tapping shall be provided as necessary to ensure correct alignment and
bolting.
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C. Provide ductile-iron grooved-end fittings conforming to ANSI A21.10 for center-to-face
dimensions.

1. End preparation for grooved-ends conforming to AWWA C606 for flexible or rigid
joints as required by type of joint.

2. Minimum wall thickness of grooved fittings 12-inch and smaller conforming to
ANSI A21.53.

3. Minimum wall thickness of grooved fittings larger than 12-inch conforming to
ANSI A21.10.

D. Fittings shall be provided with standard bosses where so indicated.

2.04 SLEEVE TYPE COUPLINGS:

A. To ensure correct fitting of pipe and couplings, all flexible couplings and accessories shall
be furnished by the supplier of the pipe and shall be of a pressure rating at least equal to
that of the pipeline in which they are to be installed.

B. Flexible couplings shall be Style 38 by Dresser Mfg. Div., Bradford, PA; Style 441
Smith-Blair, Inc., San Francisco, CA; R.H. Baker & Co., Inc., Huntington Park, CA; Clow
Corporation, Rochester, NY; or approved equal products.

C. All couplings shall be furnished with the pipe stop removed.

D. Couplings shall be provided with gaskets of a composition suitable for exposure to the
liquid within the pipe.

2.05 GROOVED COUPLINGS:

A. Couplings shall conform to AWWA C606.

B. Minimum pipe wall thickness shall be as specified under "Pipe For Use With Couplings."

C. Unless otherwise indicated, when grooved couplings are used, joint to be of rigid type with
pipe grooves cut to bring pipe ends together. Beam strength of joint shall be equal to or
greater than that of flanged joint. Flexible type joint to be used only as specified or
indicated.

D. Where grooved couplings are indicated to provide for expansion or flexibility, cut pipe
grooves to provide necessary expansion or flexibility.
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2.06 WALL PENETRATIONS:

A. RESTRAINED:

1. Where restrained wall penetrations are called for on the drawings, wall pipe castings
with integral water stops shall be used. Outside surfaces of castings to be encased in
concrete shall not be painted or coated.

2. OMNI*SLEEVE as manufactured by OMNI*SLEEVE, Cream Ridge, NJ, or
approved equal shall be an accepted alternate when installed with retainer (tie) rods.

3. Wall sleeves with mechanical seals only will not be allowed in lieu of castings.

B. NON-RESTRAINED:

Where non-restrained wall penetrations are called for on the drawings, mechanical seals
shall fill the space between the process pipe and the pipe sleeve to create a water tight seal.
Mechanical seal shall be Link-Seal by Thunderline Corporation, Wayne, Michigan; Sure
Seal by International Piping Systems, Inc., Saugus, Massachusetts; OMNI*SLEEVE, by
OMNI*SLEEVE of Cream Ridge, NJ; or approved equal.

2.07 FILLING RINGS:

The Contractor shall provide suitable filling rings where the layout of the flanged piping is
such as to necessitate their use. In materials, workmanship, facing and drilling, such rings
shall conform to the 125-lb. ANSI Standard. Filling rings shall be of suitable length with
nonparallel faces and corresponding drilling if necessary, to ensure correct assembly of the
adjoining piping or equipment.

2.08 GASKETS, BOLTS, AND NUTS:

A. For flanged joints, gaskets shall be a minimum of 1/8-inch thick full face gaskets.

B. Gaskets shall be of a composition suitable for exposure to the liquid within the pipe.

C. Flanged joints shall be either made with bolts, bolt studs with a nut on each end, or studs
with nuts where the flange is tapped. The number and size of bolts shall conform to the
same ANSI Standard as the flanges. Bolts and nuts shall, except as otherwise specified or
noted on the drawings, be heavy hex Grade B conforming to ASTM A307. Bolt studs and
studs shall be of the same quality as machine bolts.

2.09 JOINT RESTRAINT:

Where indicated or necessary to prevent joints or flexible couplings from pulling apart
under pressure, suitable socket pipe clamps, tierods, and bridles shall be provided. Bridles
and tierods shall be at least 3/4-inch diameter except where they replace flange bolts of
smaller size, in which case they shall be fitted with a nut on each side of the pair of
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flanges. The socket clamps and tierods or bridles shall be coated with an approved primer
paint after assembly, or, if necessary, prior to assembly.

PART 3 - EXECUTION

3.01 HANDLING AND CUTTING PIPE:

A. Any pipe or fitting which has a damaged lining, scratched or marred machine surface,
and/or abrasion of the pipe coating or lining shall be rejected and removed from the job
site.

B. Any fitting showing a crack and any fitting or pipe which has received a severe blow that
may have caused an incipient fracture, even though no such fracture can be seen, shall be
marked as rejected and removed at once from the work.

C. In any pipe showing a distinct crack and in which it is believed there is no incipient
fracture beyond the limits of the visible crack, the cracked portions, if so approved, may be
cut off by and at the expense of the Contractor before the pipe is laid so that the pipe used
may be perfectly sound. The cut shall be made in the sound barrel at a point at least
12-inches from the visible limits of the crack.

D. Except as otherwise approved, all cutting shall be done with a machine suitable for cutting
ductile iron pipe. Hydraulic squeeze cutters are not acceptable. Travel type cutters or
rotary type abrasive saws may be used. All cut ends shall be examined for possible cracks
caused by cutting.

E. The Contractor's attention is directed to the fact that damage to the lining of pipe or fittings
will render them unfit for use; he shall use the utmost care in handling and installing lined
and coated pipe and fittings to prevent damage. Protective guards shall not be removed
until the pipe is to be installed.

F. Lined and coated pipe and fittings shall be assembled and installed with approved packing
or gaskets of the type recommended by the pipe manufacturer for the particular lining
used.

G. Castings to be encased in masonry or concrete shall be accurately set with the bolt holes, if
any, carefully aligned. OMNI*SLEEVE shall be installed per manufacturer's instructions.

H. Immediately prior to being set, castings shall be thoroughly cleaned of all rust, scale and
other foreign matter.

3.02 INSTALLING PIPE AND FITTINGS:

A. No defective pipe or fittings shall be laid or placed in the piping, and any piece discovered
to be defective after having been laid or placed shall be removed and replaced by a sound
and satisfactory piece.
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B. Pipes and fittings shall be subjected to a careful inspection and a hammer test just before
being installed.

C. Before the pieces are assembled, rust-preventive coatings shall be removed from machined
surfaces. Pipe ends, sockets, sleeves, housings, and gaskets shall be thoroughly cleaned
and all burrs and other defects shall be carefully smoothed.

D. Each pipe and fitting shall be cleared of all debris, dirt, etc., before being laid and shall be
kept clean until accepted in the completed work.

E. Flanged joints shall be made up tight, care being taken to prevent undue strain upon pump
nozzles, valves, and other pieces of equipment.

F. Pipe and fittings shall be laid accurately to the lines and grades indicated on the drawings
or as required by the Engineer. Care shall be taken to ensure good alignment both
horizontally and vertically.

G. Castings to be encased in masonry shall be accurately set with the bolt holes, if any,
carefully aligned.

H. Immediately prior to being set, castings shall be thoroughly cleaned of all rust, scale and
other foreign material.

3.03 ASSEMBLING SLEEVE TYPE COUPLINGS:

A. Prior to the installation of flexible couplings, the pipe ends shall be cleaned thoroughly for
a distance of 8-inches. Soapy water may be used as a gasket lubricant. A follower and
gasket, in that order, shall be slipped over each pipe to a distance of about 6-inches from
the end, and the middle ring shall be placed on the already laid pipe and until it is properly
centered over the joint. The other pipe end shall be inserted into the middle ring and
brought to proper position in relation to the pipe already laid. The gaskets and followers
shall then be pressed evenly and firmly into the middle ring flares.

B. After the bolts have been inserted and all nuts have been made up finger tight,
diametrically opposite nuts shall be progressively and uniformly tightened all around the
joint, preferably by use of a torque wrench of the appropriate size and torque for the bolts.

C. The correct torque as indicated by a torque wrench shall not exceed 90 foot-pounds.

3.04 ASSEMBLING GROOVED COUPLINGS

A. Clean grooves and other parts.

B Coat ends of pipe and outside of gasket with soft soap or silicone and slip gasket over one
pipe end.

C. Bring pipes to correct position and center gasket over pipe ends with lips against pipe.
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D. Place housing section, insert bolts and tighten nuts until housing sections are in metal-to-
metal contact.

E. If grooves must be cut in the field, the equipment used shall be as recommended by the
coupling manufacturer. Finished grooves shall comply with AWWA C606.

3.05 PIPING SUPPORT:

A. The Contractor shall furnish and install all supports necessary to hold the piping and
appurtenances in a firm, substantial manner at the lines and grades indicated on the
drawings or specified. Pipe supports shall be furnished with one shop coat of rust
inhibitive primer.

B. All pipe and appurtenances connected to equipment shall be supported in such a manner as
to prevent any strain being imposed on the equipment. When manufacturers have
indicated requirements that piping loads shall not be transmitted to their equipment, the
Contractor shall submit a certification from the manufacturer stating that such
requirements have been complied with.

C. Piping within buildings shall be adequately supported from floors, walls, ceilings or
beams. Supports from the floor shall be by approved saddle stands, or suitable concrete
piers as indicated or approved. Pipe saddles shall be shaped to fit the pipe with which they
will be used and shall be capable of screw adjustment. Brick and concrete piers shall
conform accurately to the bottom one-third to one-half of the pipe. Piping along walls
shall be supported by approved wall brackets with attached pipe rolls or saddles or by wall
brackets with adjustable hanger rods. For piping supported from the ceiling, approved rod
hangers of a type capable of screw adjustment after erection of the piping and with suitable
adjustable concrete inserts or beam clamps shall be used.

3.06 TAPPED CONNECTIONS:

A. Tapped connections in pipe and fittings shall be made so as to provide a watertight joint
and adequate strength against pullout. The maximum size of taps in pipe or fittings
without bosses shall not exceed that listed in the appropriate table of the Appendix to the
ANSI A2l.51, based on 3 full threads for ductile iron.

B. Where the size of the connection exceeds that given above, a boss shall be provided on the
pipe barrel and the tap shall be made in the flat part of the intersection of the run and
branch of a tee or cross, or the connection shall be made by means of a tapped tee, branch
fitting and tapped plug or reducing flange, or tapping tee and tapping valve, all as indicated
or approved.

C. All drilling and tapping of ductile iron pipe shall be done normal to the longitudinal axis of
the pipe; fittings shall be drilled and tapped similarly, as appropriate. Drilling and tapping
shall be done only by skilled mechanics. Tools used shall be adapted to the work and in
good condition so as to produce good, clean-cut threads of the correct size, pitch, and
taper.
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3.07 PRESSURE AND LEAKAGE TESTS:

A. Prior to the pressure and leakage tests, the piping shall be thoroughly cleaned of all dirt,
dust, oil, grease and other foreign material. This work shall be done with care to avoid
damage to linings and coating.

B. Except as otherwise required by the Engineer, all pipelines shall be given combined
pressure and leakage tests in sections of approved length. The Contractor shall furnish and
install suitable temporary testing plugs or caps; all necessary pressure pumps, pipe
connections, meters, gates, and other necessary equipment; and all labor required. The
Owner or Engineer may monitor the tests using their own gages.

C. Subject to approval and provided that the tests are made within a reasonable time
considering the progress of the project as a whole, and the need to put the section into
service, the Contractor may make the tests when he desires.

D. The section of pipe to be tested shall be filled with water of approved quality, and all air
shall be expelled from the pipe.

E. The section under test shall be maintained full of water for 24 hours prior to the combined
pressure and leakage test being applied.

F. The pressure and leakage test shall consist of first raising the water pressure (based on the
elevation of the lowest point of the section under test, corrected to the gage location) to a
pressure in pounds per square inch numerically equal to the pressure rating of the pipe. If
the Contractor cannot achieve the specified pressure and maintain it for a period of one
hour, the section shall be considered as having failed to pass the pressure test.

G. Following or during the pressure test, the Contractor shall conduct a leakage test by
metering the flow of water into the pipe while maintaining pressure equal to the pressure
rating of the pipe. If the average leakage during a two-hour period exceeds a rate of 11.6
gallons per inch of diameter per 24 hours per mile of pipeline, the section shall be
considered as having failed the leakage test.

H. If the section fails to pass the pressure and leakage test, the Contractor shall do everything
necessary to locate, uncover, and repair or replace the defective pipe, fitting, or joint, all at
his own expense and without extension of time for completion of the work. Additional
tests and repairs shall be made until the section passes the specified test.

I. If, in the judgment of the Engineer, it is impracticable to exactly follow the foregoing
procedure, modifications in the procedure may be made as required and approved. The
Contractor will still be responsible for providing a line, which satisfies the above leakage
and pressure requirements.

END OF SECTION
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SECTION 15400

PLUMBING

PART 1 - GENERAL

1.01 GENERAL REQUIREMENTS:

A. Include GENERAL CONDITIONS, SUPPLEMENTARY GENERAL CONDITIONS
and applicable parts of Division 1 as part of this Section.

B. Examine all other Sections of the Specifications for requirements which affect work of
this Section whether or not such work is specifically mentioned in this Section.

C. Coordinate work with that of all other trades affecting or affected by work of this
Section. Cooperate with such trades to assure the steady progress of all work under the
Contract.

1.02 WORK INCLUDED:

A. The work under this Section shall include the furnishing of all material, labor,
equipment and supplies and the performance of all operations to provide a complete
working system as required by the Drawings and details and as specified herein, in
general, to include the following items:

1. Domestic cold water system.
2. Domestic hot water supply system.
3. Sanitary, waste and vent system.
4. A complete natural gas system. This system shall extend and connect to the

house side of the meter provided by the Utility Company.
5. Core Drilling.
6. Furnishing of access panels.
7. The permitting, installation or installation supervision of qualified individuals

to assemble and construct combustion venting systems of flue gases shall be
under the control of the licensed plumber or gas fitter.

1.03 RELATED WORK IN OTHER SECTIONS:

A. The following work is not included as work in this Section and is to be performed
under other Sections:

1. All Cutting and Patching.
2. Temporary Water, Heat, Fire Protection and Toilet Facilities.
3. Temporary Light and Power.
4. Excavation and Backfilling.
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5. Foundations and Trenching.
6. Concrete Bases for Equipment.
7. Flashing and Caulking.
8. Painting.
9. Food Service Equipment.
10. Heating, Ventilating and Air Conditioning.
11. Fire Protection.
12. Electrical.
13. Utilities beyond 10’-0” from the Building.
14. Concrete Basins and Pits.
15. Installation of Access Panels.
16. Toilet Room Accessories.
17. Electric Heat Tracing.
18. Irrigation Equipment and Piping System.

1.04 CODES, STANDARDS AND REFERENCES:

A. All materials and workmanship shall comply with the latest editions of all applicable
Codes, Local and State Ordinances, Industry Standards and Regulations.

B. The Plumbing Subcontractor shall notify the Architect/Engineer of any discrepancies
between the Contract Documents and applicable Codes, Standards, etc.

C. In the event of a conflict, the most stringent requirements shall apply.

D. The following Codes, Standards and References shall be utilized as applicable:

1. Connecticut State Building Code.
2. National Electric Code (NEC).
3. Environmental Protection Agency (EPA).
4. Department of Environmental Protection (DEP).
5. Local Ordinances, Regulations of the City or Town.
6. National Fire Protection Association (NFPA).
7. Insurance Services Organization (ISO).
8. American National Standards Institute (ANSI).
9. American Society of Mechanical Engineers (ASME).
10. American Society of Testing Materials (ASTM).
11. American Welding Society (AWS).
12. Commercial Standards, U.S. Department of Commerce (CS).
13. Factory Mutual (FM).
14. Industrial Risk Insurers (IRI).
15. National Electrical Manufacturers Association (NEMA).
16. American Gas Association (AGA).
17. Underwriters’ Laboratories, Inc. (UL).
18. U.S. Department of Health and Human Services, Guidelines for Construction

and Equipment for Hospital and Medical Facilities.
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19. Connecticut State Plumbing Code.
20. Connecticut Fuel Gas Code.
21. American Society of Heating, Refrigerating and Air Conditioning Engineers

(ASHRAE).
22. Manufacturers Standardization Society of the Valve and Fittings Industry

(MSS).
23. Architectural Access Board (AAB).
24. Americans with Disabilities Act (ADA).
25. Reduction of Lead in Drinking Water Act.

1.05 OBTAINING INFORMATION:

A. Obtain from the manufacturer the proper method of installation and connection of the
equipment that is to be furnished and installed. Obtain all information that is necessary
to facilitate the work and to complete the project.

B. Prior to performing any new work, uncover, locate and determine the routing, size,
material and direction of slope of all existing systems to be connected to. The invert
elevation of the existing drains and sewers must be established prior to any slab cutting
for new systems.

1.06 COOPERATION AND COORDINATION WITH OTHER TRADES:

A. The Contract Drawings are diagrammatic only intending to indicate general routing and
location of piping and equipment. The Drawings are not intended to show every offset
and accessory required, nor every structural difficulty that may be encountered.

B. Where requirements of the applicable codes, plans and/or specifications are in conflict,
the most stringent requirement will be included in the Contract. Prior to ordering
and/or installing any portion of the work which appears to be in conflict, the work shall
be brought to the Architect/Engineer’s attention for direction as to what is provided.

C. Final location of plumbing fixtures and other pieces of equipment, whether or not
furnished by the Plumbing Subcontractor, requiring plumbing services shall be
coordinated with the Architectural Plans. Additional offsets, fittings, etc., shall be
provided as needed to meet this requirement at no extra cost to the Owner.

D. If discrepancies exist in the scope of work as to what trade provides items, they shall be
reported to the Architect/Engineer prior to signing the Contract. If the discrepancies
are not reported, the Plumbing Subcontractor shall furnish such items as needed for a
complete and operable system.

E. All work shall be installed in cooperation with other trades.

F. Keep fully informed as to the shape, size and position of all openings required for all
apparatus and give information in advance to build openings into the work. Furnish
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and set in place all sleeves, pockets, supports and incidentals.

G. All distribution systems which require pitch or slope such as plumbing drains, steam
and condensate piping shall have the right of way over those which do not. Confer
with other trades as to the location of pipes, ducts, lights and apparatus and install work
to avoid interferences.

H. Prepare and submit for review, coordinated Plans and sections, clearly showing how
the work is to be installed in relation to the work of other trades. Work that is installed
before coordination with other trades, or that causes interference with the work of other
trades shall be changed to correct condition.

1.07 COORDINATION DRAWINGS:

A. Prior to the purchasing and fabrication of materials, each Subcontractor shall prepare
Coordination Drawings for all floors/areas showing the size and location of his/her
equipment and lines.

B. The Coordination Drawings shall be produced on AutoCAD Release 2000 minimum or
compatible system. A disc and one (1) set of reproducibles (all-trade composite) shall
be provided to the Architect/Engineer for review.

C. Coordination Drawings shall be 3/8” = 1’-0” scale. Prepare and submit for review, at
that scale or larger, plans and sections.

D. The cost of preparing and reproducing these Drawings will be included as part of this
Contract. The HVAC Subcontractor shall prepare the initial Drawings and circulate the
Drawings to the other trades (Fire Protection, Plumbing and Electrical) so they can
indicate their work.

E. Coordination Drawings shall not be construed as replacing any Shop Drawings.

F. The Plumbing Subcontractor shall be additionally responsible for preparing drawings
indicating all the buried or underground plumbing systems. Include in these documents
all other underground components such as, but not limited to, underslab drainage
systems, foundation drainage systems, footings, foundation walls, pits, tie beams,
electric and telephone duct banks.

1.08 PERMITS, FEES, RULES AND REGULATIONS:

A. Give the proper Authorities all requisite notices or information relating to the work
under this Section. Obtain and pay for all fees, licenses, permits and certificates.
Comply with the rules and regulations of all Local, State, and Federal Authorities
having jurisdiction, Codes, Standards, recommended practices and manuals of the
National Fire Protection Association, the Insurance Underwriter and the Public Utilities
Companies serving the building.
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1.09 PROTECTION OF WORK AND PROPERTY:

A. Be responsible for the care and protection of all work included under this Section until
it has been tested and accepted.

B. Protect all equipment and materials from damage from all causes including theft. All
materials and equipment damaged or stolen shall be repaired or replaced with equal
material or equipment.

C. Protect all equipment, outlets and openings with temporary plugs, caps and covers.
Protect work and materials of other trades from damage that might be caused by work
or workmen and make good damage thus caused.

D. When open flame or spark producing tools such as blow torches, welding equipment,
etc., are required in the process of executing the work, the General Contractor will be
notified not less than twenty-four (24) hours in advance of the time that the work is to
begin and the location where the work is to be performed.

E. Provide, where necessary, fire protective covering and maintain a constant non-
working fire watch where work is being performed and until it is completed.

1.10 SUBMITTAL REQUIREMENTS:

A. Refer to General Requirements all of which shall be included as part of this
Specification.

1.11 MATERIAL AND EQUIPMENT STANDARDS:

A. Where materials or equipment are specified by patent proprietary name or name of the
manufacturer, such specification shall be deemed to be used for the purpose of
establishing a standard for that particular item. No equipment or material shall be used
unless previously approved by the Architect.

B. Substitutions may be offered for review provided the material, equipment or process
offered for consideration is equal in every respect to that indicated or specified and only
if the term “approved equal” appears. The request for each substitution must be
accompanied by complete specifications together with drawings or samples to properly
appraise the materials, equipment or process.

C. If a substitution of materials or equipment in whole or in part is made, the Contractor
shall bear the cost of any changes necessitated by any other trade as a result of said
substitution.

D. Manufacturer’s directions shall be followed in the delivery, storage and installation of
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any equipment. Notify the Architect/Engineer, in writing, of any conflict between the
Contract Drawings and the manufacturer’s requirements and obtain a written response
prior to proceeding with work. Should the Subcontractor fail to comply with this,
he/she shall bear the costs of any corrections which may be required.

E. The Subcontractor shall furnish and install all equipment, accessories, connections and
incidentals to complete the work under this Section.

1.12 GUARANTEE:

A. Manufacturers shall provide their standard warranties for material and equipment
furnished under this Section. Such warranties shall be in addition to and not in lieu of
all liabilities which the manufacturer and Contractor may have by law or by provisions
of the Contract Documents.

B. All materials, equipment and work furnished under this Section shall be guaranteed
against all defects in materials and workmanship for a period of one (1) year
commencing with the date of Substantial Completion. Any failure due to defective
material, equipment or workmanship which may develop shall be corrected at no
expense to the Owner, including all damage to areas, materials and other systems
resulting from such failures.

C. Upon receipt of notice from the Owner of failure of any part of the systems during the
guarantee period, the affected parts shall be replaced. Any equipment requiring
excessive service shall be considered defective and shall be replaced.

1.13 CONTINUITY OF SERVICE AND SCHEDULING OF WORK:

A. Continuity of all services shall be maintained in all areas which will be occupied during
the construction period. When an interruption of service becomes necessary, such shall
be made only upon consent of the Owner and at a time outside normal working hours
as he shall designate.

B. Refer to the overall scheduling of the work of the project. Schedule work to conform
to this schedule and install work to not delay nor interfere with the progress of the
project.

1.14 CERTIFICATES OF APPROVAL:

A. Upon completion of all work, furnish in duplicate certificates of inspections from all
inspectors and authorities having jurisdiction, notarized letters from the manufacturers
stating that authorized factory engineers have inspected and tested the operation of their
respective equipment and found same to be in satisfactory operating condition.

1.15 SUBSTANTIAL COMPLETION:
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A. When Subcontractor considers Work under this Section (or designated portion of
Work) is substantially complete, submit written notice through the General Contractor
with a list of items remaining to be completed or corrected.

B. Should Architect and/or his Engineer observe and find Work is not substantially
complete, he will promptly notify Subcontractor through the General Contractor in
writing, listing observed deficiencies.

C. Subcontractor shall remedy deficiencies and send a second written notice of substantial
completion.

D. When Architect and/or his Engineer finds work is substantially complete he will
prepare a Certificate of Substantial Completion in accordance with provisions of
General Conditions.

1.16 FINAL COMPLETION:

A. When Subcontractor considers Work under this Section is complete, submit through
the General Contractor written certification that:

1. Contract documents have been reviewed.
2. Work has been inspected for compliance with Contract Documents.
3. Work has been completed in accordance with Contract Documents and

deficiencies listed with Certificate of Substantial Completion have been
corrected.

4. Equipment and systems have been tested, adjusted and balanced and are fully
operational.

5. Operation of systems has been demonstrated to Owner’s personnel.
6. Work is complete and ready for Architect’s and/or his Engineer’s final review.

B. Should Architect and/or his Engineer observe and find work incomplete, he will
promptly suspend his review and notify Subcontractor in writing through the General
Contractor.

C. Subcontractor shall complete his work, remedy deficiencies and send a second
certification of final completion.

D. Architect and/or his Engineer shall, upon receipt of a second certification of
completion, make a second review and shall notify the Subcontractor in writing
through the General Contractor listing observed deficiencies.

E. When Architect and/or his Engineer finds work complete, he will consider close out
submittals.

1.17 REOBSERVATION:
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A. Should status of completion of Work require additional services by Architect and/or his
Engineer due to failure of Work to conform with Subcontractor’s claims on initial
Architect and/or Engineer’s review for Substantial Completion or for Final
Completion, Owner will deduct the amount of Architect and/or his Engineer’s
compensation for additional services from final payment to Subcontractor.

1.18 OPERATING INSTRUCTIONS AND MAINTENANCE MANUALS:

A. Give detailed instructions, prior to the completion of the work, to the responsible
personnel designated by the Architect in the operation and maintenance of all work
installed under this Section. A letter with two (2) copies containing the name of the
person or persons to whom the instructions were given and the dates of the instruction
period shall be submitted to the Architect at the completion of the project.

B. Prepare three (3) sets of manufacturer’s catalogs, other similar data including the
necessary photographic equipment cuts, wiring diagrams covering all mechanical
equipment and devices furnished and installed under this Section. These manuals shall
provide complete instructions for the proper operation and use of the equipment
together with instructions for lubrication and periodic maintenance and for trouble
shooting. Operating instructions shall be specific for each system and shall include
copies of posted specific instructions. This manual shall contain only that information
which specifically applies to this project, and all unrelated material shall be deleted.
During the instruction period this manual shall be used and explained. The material
shall be bound in notebook form and indexed.

C. Provide name, address and telephone number of the manufacturer’s representative and
service company for each piece of equipment so that the source of replacement parts
and service for each item of equipment can be readily obtainable.

1.19 EQUIPMENT CONNECTIONS:

A. Make all final plumbing connections to all new equipment not furnished as part of this
Section, such as but not limited to Kitchen Equipment or similar items requiring
plumbing services. Provide all rough plumbing systems to these same items of
equipment. Refer to the equipment shop drawings and manufacturers’ requirements for
final locations of connections prior to laying out or installing any work. Furnish and
install all traps with cleanouts and heavy-duty brass loose key angle valve supply stop
kits. Traps and angle valve kits shall include polished chrome-plated escutcheons. All
supply stops shall have threaded or sweat solder inlet. Every faucet shall have a supply
stop kit for each water supply. All exposed traps and supply stop kits shall be polished
chrome-plated.

1.20 VIBRATION ISOLATION AND SEISMIC RESTRAINTS:

A. Installation of Plumbing equipment, accessories and components shall be in accordance
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with the Seismic Requirements identified in the Connecticut State Building Code,
7Refer to Part Two (2) of the Specifications for further information.

PART 2 - PRODUCTS

2.01 PIPE AND FITTINGS:

A. Type: A
Cement lined ductile iron, Class 52, mechanical joint ductile iron fittings conforming to
AWWA Class D. Pipe and fittings shall be 350 psi rated. Pipe and fittings shall be
cement lined on the inside and bituminous coated on the outside. Changes in direction
shall have tie rods anchored to concrete thrust blocks.

B. Type: B
Type L hard drawn copper tubing with wrought copper sweat fittings joined with
approved 95/5 lead free solder.

C. Type: C
DWV hard drawn seamless copper tubing with wrought copper drainage fittings joined
with 95/5 lead free tin antimony solder.

D. Type: D
Schedule 40 black steel pipe with standard weight malleable iron fittings joined with
threaded connections.

E. Type: E
Schedule 40 PVC plastic pipe and fittings joined by solvent welding.

F. Urinal branch and fixtures wastes shall be of extra heavy or service weight cast iron
soil pipe and fittings with caulked joints, threaded cast iron pipe with cast iron drainage
fittings, or iron size copper or brass pipe with cast brass drainage fittings. Resilient
gaskets and no hub clamps with elastomeric sealing sleeves shall not be used on urinal
wastes until an intersecting point of dilution with other fixtures in the drainage system
is attained.

G. Pipe and fittings shall be in accordance with the following:

1. Exterior Water Service Type A
2. Cold Water Type B
3. Hot Water Supply Type B
4. Sanitary, Waste and Vent Buried Type E
5. Gas 2 inches and smaller Type D
6. Water Heater Relief Valve Discharge Type C
7. Indirect Waste Piping smaller than 1-1/4 inch Type C
8. Indirect Waste Piping 1-1/4 inch and larger Type E
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2.02 INSULATION:

A. Type A: Owens Corning Fiberglas ASJ/SSL-II heavy density resin-bonded inorganic
glass, all service jacket, kraft reinforced foil vapor retarder jacket with two factory-
applied pressure sensitive adhesives for positive closure and vapor sealing. Turn all
laps away from normal view. Circumferential joints shall be sealed with self-sealing
butt strips. Valves and fittings shall be insulated with Zeston Hi-Lo temperature
insulation of thickness equal to adjacent piping and covered with Zeston 2000 PVC
fitting covers, U.L. 25/50 fire rated with approved vapor retarder mastic compatible
with the PVC applied around the edges of the adjoining pipe insulation and on the
fitting cover throat overlap seam. Secure with pressure sensitive PVC; Z tape along the
circumferential edges. Extend tape over adjacent insulation with overlap on itself of at
least 2 inches.

B. Type B: Insulate all exposed waste, cold water, hot water and tempered water pipe,
valves and fittings beneath handicapped lavatory and sink installations with Plumberex:
Handy-Shield Maxx. Installed Insulators Protectors shall meet ADA 2010 Technical
requirements sec. 4.19.4, ADAAG sec. 606.5, ICC/ANSI A117.1 sec. 606.6, or GSA &
DOD’s ABA 606.5. Insulation material shall comply with IBC (International Building
Code) Flame and Smoke Testing Standard ASTM E 84-07/ UL 723 Class A. Insulator
Protectors shall be listed and meet UPC/IAPMO Standard PS 94-2008. Insulation
material shall be soft 1/8”, non-laminated flexible PVC with U/V inhibited
antimicrobial, antifungal properties, with high gloss color finish matching fixture.
Adhesives, sewing threads, and two ply laminated materials are not allowed. ASTM
C177 tested “R” value of 0.504 for Thermal resistance and ASTM C518 “K” value of
0.358, Density-21.61 PCF for Thermal Conductivity. One piece fusion molded
universal design for changeable P-trap configurations. Exterior surfaces shall be
smooth, nonabsorbent with no finger recessed indentations to eliminate dirt and grime
and for easy cleaning. Weep hole shall be included for sanitary condensation drainage
and ventilation at the bottom of J-bend. Insulator Supply riser shall be min.15” in
length and flexible for continuous covering of braided flexible water supplies. Dual
fastening system consisting of fusion bonded Velcro fastener strips for full slit
enclosure and tamper resistant, non-abrasive snap-locking fasteners. No cable tie
fasteners allowed.

C. Insulation shall be in accordance with the following schedule:

Insulation
System Thickness Type

Cold Water 1/2” A
Hot Water 1” A
Exposed Cold Water, Hot Water
and Waste Beneath Handicapped
Lavatories and Sinks N/A B
All Piping Systems to be
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Heat Traced 1” A

2.03 HANGERS AND SUPPORTS:

A. Pipe hangers, pipe anchors, auxiliary steel, wood blocking and fixture supports shall be
furnished and set by this Contractor, and he shall be responsible for their proper and
permanent location. This Contractor shall be responsible for all core drilling. All
buried hubless cast iron and hubless high silicon cast iron shall be supported.

B. All piping shall be rigidly supported from the building structure by means of approved
hangers and supports. The hanging and support of all piping system shall conform to
the ANSI/MSS-SP 58 AND MSS-SP 69 latest edition. This Contractor shall furnish
and install all required auxiliary steel required for hanging of piping.

C. All horizontal piping shall be hung with approved adjustable malleable iron pipe
hangers. Cast iron soil pipe shall be supported at five (5) foot intervals except where
ten (10) foot lengths of piping are used, then ten (10) foot intervals are acceptable.
Hangers shall be provided at each joint and at each horizontal branch connection.
Hangers shall be adequate to maintain alignment, prevent sagging and shall be placed
on or immediately adjacent to the coupling. Horizontal piping shall be braced against
horizontal movement with sway bracing. Supports shall be placed directly beneath
horizontal fittings that connect to the stack. Copper tubing 1-1/2 inch and larger shall
be supported at ten (10) foot intervals. Copper tubing 1-1/4 inch and smaller shall be
supported at six (6) foot intervals. Steel piping, 1/2 inch and smaller shall be supported
at six (6) foot intervals. Steel piping 3/4 inch and 1 inch in size shall be supported at
eight (8) foot. Steel piping 1-1/4 inch and larger shall be supported at ten (10) foot
intervals. Plastic piping 1-1/2 inch and smaller shall be supported at 4-1/2 foot
intervals. Plastic piping 2 inch and larger be supported at six (6) foot intervals for
piping three inch and larger.

D. Vertical cast iron piping shall be supported at base, at each story height and at ten (10)
foot intervals. Vertical steel piping and copper tubing shall be supported at each story
height and at not more than ten (10) foot intervals. Vertical plastic piping shall be
supported at each floor.

E. Hangers for piping sizes four (4) inches and smaller shall be Carpenter & Paterson, No.
1A band type, Grinnell Company, Calco Steel Products Company or equal, black steel
with hanger rods with machine threads. Hangers for piping larger than four (4) inches
shall be the adjustable clevis hanger type, malleable iron with extension rod. Chain,
strap, perforated bar or wire hangers will not be approved. Approved gang hangers
may be used in lieu of separate hangers on pipes running parallel to each other and
close together. Where used for uninsulated copper tubing, all hangers shall be copper
plated and chrome plated for chrome plated piping. Insulation shields shall be
provided on all horizontal insulated piping at each hanger or support location.
Insulation shields shall be galvanized steel, 180 degrees arc and centered on the hanger
or support. On diameters 4 inches and smaller, shield shall be 12-inch long, 18 gauge
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steel. On diameters 5 inches and 6 inches, shield shall be 18-inch long, 16 gauge steel.
On diameters 8 inches and 10 inches, shield shall be 24-inch long, 14 gauge steel. On
diameters greater than 10 inches, shield shall be 24-inch long, 12 gauge steel. Structure
attachments shall be as manufactured by Carpenter & Patterson and shall be suitable to
carry the weight. Hanger assemblies in locations exposed to the weather shall utilize
galvanized steel components. Example of such a location would be, but is not limited
to, a parking garage that is open to the weather.

F. All fixtures and equipment shall be supported and fastened in a satisfactory manner and
in accordance with fixture manufacturer’s recommendations.

G. Where chair carriers are required, they shall be completely concealed in the building
construction and shall rigidly support the fixture from the floor. Chair carrier shall
support fixtures in such a manner that no part of the fixture will be supported by the
wall or partition. Chair carriers shall be furnished complete with necessary bolts, nuts
and washers as well as connecting nipples of the proper length with gaskets for the
fixture connection. Provide auxiliary support assembly in wide chase situations
whenever the water closet coupling is of a length that the carrier manufacturer
recommends the auxiliary foot support directly behind the wall. All available or
optional anchor foot assemblies shall be utilized. Carriers must fit in available space
and shall be of the special narrow type or compact style where necessary. Chair
carriers for water closets and urinals shall include flushometer supply pipe support.
Flushometer supply pipe shall always be provided with a concealed support regardless
of if the design includes a carrier or not.

H. Wherever wood blocking is required to insure adequate support of fixtures and related
piping, it shall be provided by this Contractor and it shall be fire treated.

I. All inserts in new concrete construction shall be capable of developing the full strength
of the rod or bolt used in them and shall be either continuous insert type or malleable
iron concrete inserts for rod sizes 3/8 inch to 7/8 inch. Continuous inserts shall have
anchors every 4 inches and shall extend 1-1/2 inches above the back of the insert and
shall hook to provide anchor. All inserts shall be tied to the reinforcing steel rods with
wire and properly sized reinforcing rods shall be inserted through the special holes,
hooks or brackets provided in or on the inserts to securely anchor insert to the structure.

J. Pipe alignment guides shall be split-sleeve type as manufactured by Broat
Manufacturing, Inc. and shall be suitable for copper tubing.

2.04 SLEEVES, ESCUTCHEONS AND FIRESTOPPING:

A. Sleeves shall be furnished and set by this Contractor and he shall be responsible for
their proper and permanent location. This Contractor shall be responsible for all core
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drilling. Core openings shall have link-seal fire-rated penetration closures.

B. This Contractor shall provide steel sleeves at all points where pipes and all other work
under his charge pass through masonry, concrete or wood. Sleeves shall have flanges
or wings at mind-points to prevent sleeve from slipping through the floor or wall. Pipe
sleeves shall be sufficient diameter to provide approximately 1/4 inch annular clearance
around the pipe or the insulation on insulated systems. Sleeves through walls shall end
flush with the surface of the walls. Sleeves in floors shall extend one inch above the
floor and after installation of piping shall be packed, firestopped and made watertight.
Sleeves in exterior walls shall have waterstop plates, shall end flush with the surface of
the walls, shall have link-seal penetration closures and shall be of a diameter that is
compatible with the Link Seal System.

C. Seal the sleeve penetrations with firestopping and smoke stopping systems as
manufactured by Dow Corning, Bio-Shield, Rectorseal Metacaulk, 3M, Hilti, Fyre
Putty or equal. Where pipes penetrate fire rated construction, the openings shall be
packed with the material and system that shall maintain the integrity of the fire rating as
detailed in the UL Fire Resistance Directory.

D. Pipe Sleeves shall be according to the following:

1. Sleeves on pipes passing through masonry or concrete construction shall be
scheduled 40 galvanized steel pipe.

2. Sleeves on pipes passing through wood or drywall partitions shall be 16 gauge
galvanized steel.

E. Whenever new penetrations to a previously poured slab are required for the installation
of floor drains, shower drains, mop receptors, flush floor cleanouts or similar items of
plumbing, these penetrations shall be totally sealed with a fire and water stop sealant.
Sealant shall be Dow Corning fire stop sealant, Catalog No. 2000. Hourly fire rating in
hours must be meet the requirements of the slab being penetrated.

F. Provide chrome plated brass escutcheons with set screws for exposed piping in all
areas. In mechanical rooms use plain brass or cast iron escutcheons suitable for
painting. All escutcheons shall be sized to fit the bare pipe or insulation in a snug and
neat manner. They shall be of sufficient size to cover sleeves openings for the pipes
and of sufficient depth to cover sleeves projecting above floors.

2.05 CLEANOUTS:

A. Cleanouts shall be as manufactured by Josam Manufacturing Company, Jay R. Smith
Manufacturing Company, Zurn Industries, Inc. or approved equal. The following series
numbers are intended to establish a level of quality and comparison.

B. Type A:
Jay R. Smith Series 4023S-F-C coated cast iron floor cleanout with adjustable nickel
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bronze top.

C. Type B:
Jay R. Smith Series 4023S-F-C-Y coated cast iron floor cleanout, adjustable nickel
bronze top, carpet marker.

D. Type C:
Jay R. Smith Series 4143S-F-C coated cast iron floor cleanout, adjustable nickel bronze
top with tile recess.

E. Type D:
Jay R. Smith Series 4472 round stainless steel wall access cover, center screw and
recessed bronze taper thread plug.

F. Type E:
Jay R. Smith Series 4532S cleanout tee and bronze taper thread plug with round
stainless steel wall access cover.

G. Type F:
Jay R. Smith Series 4470 recessed bronze taper thread plug for use in conjunction with
standard pipe fittings.

H. Cleanouts shall be in accordance with the following:

1. Sanitary, Waste and Storm Systems Buried Concrete Floors Type A
2. Sanitary, Waste and Storm Systems Buried Carpeted Floors Type B
3. Sanitary, Waste and Storm Systems Buried Tiled Floors Type C
4. Sanitary, Waste and Storm Systems in Walls Type D
5. Sanitary, Waste and Storm Systems at Base of Stacks Type E
6. Sanitary, Waste and Storm Systems at Changes in Direction Type F

2.06 VALVES:

A. All shut-off valves on cold water, hot water, and hot water recirculation piping from
1/2 inch up to and including 2-1/2 inch shall be Apollo Series 70LF-200, solder end,
bronze body ball valve, chrome plated bronze ball, 600 psi WOG, full port ball valve.

B. All check valves on cold water, hot water and hot water recirculation piping three
inches and less in size shall be Apollo 161S-LF, solder end, bronze body swing check,
bronze disc, 200 psi WOG.

C. All drain valves shall be 1/2 inch Apollo Model 70LF-100-HC with Watts No. 8A hose
connection vacuum breaker, cap with chain of length as required.

D. All shut-off valves on low pressure natural gas systems 2 inches and smaller shall be
Apollo Series 80-100-07, threaded bronze ball valve, 600 psi WOG. All shut-off
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valves on natural gas systems 2-1/2 inches and larger, as well as all sizes on elevated
gas pressure systems, shall be Homestead Olson Technologies Figure 612 or 612A,
semi-steel, lubricated plug valves, flanged ends, wrench operated, 200 psi WOG.

E. All ball valves for installation in insulated piping shall have valve extensions to suit
installation thickness.

F. Backflow preventers:

2 inches and smaller shall be reduced pressure principle, all bronze, Watts Series
LF009 for cold water and hot water including bronze strainer, valves, air gap fittings
test cocks and spare parts kit.

Larger than 2 inches shall be Watts Series LF909 for cold water and hot water
respectively, including strainer, valves, air gap fittings, test cocks and spare parts kit

Each backflow preventer and shut-off valves shall be installed between 3 and 4 feet
above the floor and a minimum of 12 inches from any wall. Support the assembly from
the floor or the wall. Run vent to nearest floor drain or similar open receptor. Pressure
gauges shall be installed on the supply and discharge side of each backflow preventer
assembly. Each pressure gauge assembly shall include TRERICE 600-C gauge, 3-1/2
inch diameter size, 0-160 psi dial range, 735-2 valve and 872-1 snubber. Furnish to the
Owner one Watts TK-99 E Test Kit. This Contractor shall act as the Owner’s agent in
seeking approval from the Department of Environmental Protection or its designee.
This Contractor shall submit all plans, specifications and applications required for
approval and shall pay all fees. Approvals shall be secured prior to the purchase and
installation of backflow preventers. Test and certify backflow preventer.

2.07 FLOOR DRAINS:

A. Refer to schedule on Construction Documents for floor drain information.

2.08 WALL HYDRANTS:

A. Type A:
Jay R. Smith Model No. 5509QT-SS or SE stainless steel box and cover, bronze nickel
plated hydrant, bronze casing, hose connection with integral vacuum breaker, sweat
inlet connection, T-handle key and adjustable wall clamp. Length to suit wall
thickness.

2.09 WATER HEATERS:

A. Refer to schedule on Construction Documents for water heater information.

2.10 ACCESS PANELS:
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A. Furnish access panels for access to all concealed parts of the plumbing systems that
require accessibility for the proper operation and maintenance of the system.

B. Size shall be sufficient for the purpose, but no less than 12 inches by 18 inches.
Particular attention shall be exercised in the selection of doors for masonry walls in
order that frame sizes used will match the courses of brick or block.

C. Access doors shall be prime coated of rust inhibitive paint, continuous hinge and
manufactured by Inland Steel Products Company “Milcor”, Miami-Carey or Walsh-
Hannon- Gladwin, Incorporated “Way Loctor”. Type shall be based upon “Milcor” as
follows:

1. Suspended Drywall Ceilings: Style ATR with 16 gauge frame, 18 gauge panel
and flush screwdriver operated cam locks.

2. Plastered Walls and Ceilings: Style K with 16 gauge frame, 14 gauge panel and
flush screwdriver operated cam locks.

3. Masonry Non-Rated Walls: Style M with 16 gauge frame, 14 gauge panel and
flush screwdriver operated cam locks.

4. Fire Rated Walls and Ceilings: Style UFR fire rated with UL 1-1/2 hour “B”
rating, 16 gauge frame, 20 gauge sandwich type insulated panel, self-latching
lock having interior release mechanism, and key operated cylinder lock keyed
as required to suit requirements of the Architect.

5. Non-rated Drywall Walls: Style DW with 16 gauge frame, 14 gauge panel, and
screwdriver operated cam locks.

D. Point out to the Ceiling Subcontractor exactly which tile units are to be marked with a
colored button to indicate equipment above.

2.11 PLUMBING FIXTURES:

A. Refer to schedule on Construction Documents for plumbing fixture information.

2.12 PIPE IDENTIFICATION AND VALVE TAGS:

A. All piping, except that piping which is within inaccessible chases, shall be identified
with semi-rigid plastic identification markers equal to Seton Setmark pipe markers.
Direction of flow arrows are to be included on each marker. Each marker background
shall be appropriately color coded with a clearly printed legend to identify the contents
of the pipe in conformance with the “Scheme for the Identification of Piping Systems”
(ANSI 13.1-1981). Setmark snap-around markers shall be used for overall diameters
up to six inches and strap-around markers shall be used above six inch overall
diameters. Markers shall be located adjacent to each valve, at each branch, at each cap
for future, at each riser take off, at each pipe passage through wall, at each pipe passage
through floors, at each pipe passage to underground and on vertical and horizontal
piping at 20 foot intervals maximum. Piping supplying natural gas shall be color coded
yellow and labeled a minimum of every ten feet, at all changes in direction, on each
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side of a penetration and at each valve. The labels shall be black lettering, capable of
being read from a normal line of vision that indicates the type of gas and the pressure
contained within.

B. All valves shall be designated by distinguishing numbers and letters carefully
coordinated with a valve chart. Valve tags shall be 19 gauge polished brass, 1-1/2 inch
diameter with stamped black filled letters similar to Seton S type 250-BL or approved
equal. Lettering shall be 1/4 inch high for type service and 1/2 inch for valve number.
Tag shall be attached to valves with approved brass "S" hooks, or brass jack chain.
Whenever a valve is above a hung ceiling, the valve tag shall be located immediately
above the hung ceiling.

C. Furnish a minimum of two typed valve lists to be framed under glass or Plexiglass.
Each chart shall be enclosed in an approved .015 inch thick plastic closure for
permanent protection. Valve numbers shall correspond to those indicated on the
Record Drawings and on the printed valve lists. The printed list shall include the valve
number, location and purpose of each valve. It shall state other necessary information
such as the required opening or closing of another valve when one valve is to be
opened or closed. Printed framed valve lists shall be displayed in each Mechanical
Room or in a location designated by the Owner.

D. Equipment nameplates shall be 3/4 inch by 2-1/2 inch long .02 inch aluminum with a
black enamel background with engraved natural aluminum letters similar to Seton Style
2065-20. Nameplate shall have pressure sensitive taped backing.

2.13 GREASE INTERCEPTOR:

A. Refer to schedule on Construction Documents for grease interceptor information.

2.14 DISINFECTION OF WATER SYSTEMS:

A. All water systems shall be disinfected in accordance with Local Public Health and
Plumbing Code Requirements.

2.15 TESTS AND APPROVALS:

A. Pipe lines shall be blown or flushed clean, before piping tests are applied. All
plumbing work shall be tested as herein specified. No portion shall be covered,
concealed, used or made inaccessible to testing, inspection, repair, correction or
replacement until tests thereof have been satisfactorily completed in the presence of the
Architect's Authorized Representatives. The Plumbing Subcontractor must
accommodate his testing operations to the progress of the project as a whole. Correct
all defects appearing under test and repeat the tests until all parts of the work have
withstood them successfully.

B. Furnish all labor, material and services for testing, including testing plugs, pumps and
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compressors; he shall make and remove all temporary piping connections required for
the tests and shall dispose of test water and all wastes after tests. Leave all work in
good order, ready for full use.

C. Tests on all plumbing systems shall be made in accordance with the requirements of
the Local Plumbing Code and the codes, standards, recommended practices and
manuals of the National Fire Protection Association.

2.16 WATER HAMMER ARRESTERS:

A. Maintenance free water hammer arresters shall be furnished and installed at all
locations in the water systems where quick acting valves are installed as well as
wherever water hammer may occur. Examples of such locations are as follows:

1. Flushometer valves.
2. Self-closing and metering faucets.
3. Prior to all pressure reducing valves.
4. Prior to all in-line solenoid valves.
5. Single handle faucets.
6. Quarter turn faucets and valves.
7. Shower control valves.

B. Water hammer arresters shall be as manufactured by Josam Manufacturing Company,
Jay R. Smith Manufacturing Company or Zurn Systems. Arresters shall be installed at
each and every multiple of fixtures or items as listed above, water hammer arresters
may serve groups of fixtures. Sizing and placement shall be in accordance with PDI
Standard PDI-WH-201 and the manufacturer’s recommendations. Provide access
panels.

C. Water hammer arresters shall be as follows:

Type Fixture Unit Rating Model

1. SA “A” 1-11 Jay R. Smith 5005
2. SA “B” 12-32 Jay R. Smith 5010
3. SA “C” 33-60 Jay R. Smith 5020
4. SA “D” 61-113 Jay R. Smith 5030
5. SA “E” 114-154 Jay R. Smith 5040
6. SA “F” 155-330 Jay R. Smith 5050

2.17 PRESSURE GAUGES:

A. Pressure gauges shall have brass movement, aluminum case, double strength clear glass
window with black embossed figures and graduations on a white dial face, with 1
percent accuracy of scale range. Gauges shall be manufactured by Trerice Company,
Taylor Instrument or Marshalltown Manufacturing. All pressure gauges shall meet the
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“Lead-Free Act”.

B. Gauges shall be furnished with snubbers and needle valve shut off valves.

C. Gauges shall be 4-1/2 inch diameter furnished with ranges that will locate the intended
pressure at the point of application approximately midpoint on the range scale. Gauges
for natural gas, vacuum and similar low pressure systems shall be gauges specifically
designed for low pressure applications.

2.18 THERMOMETERS:

A. Thermometers shall be adjustable angle design of the separable well type and shall
have a 9 inch cast aluminum case. The scale shall be white with black figures and
graduations embossed on the scale. The column shall be filled with blue organic fill.
Thermometers shall be manufactured by Trerice Company, Taylor Instrument or
Marshalltown Manufacturing. All thermometers shall meet the “Lead-Free Act”.

B. Thermometers shall be furnished complete with all necessary sockets, wells,
connectors and accessories required for installation suitable for the service in which
installed. Extension necks shall be furnished for insulated piping.

C. Thermometers shall be furnished with the temperature ranges of Zero to 100 degrees F
for cold water and chilled water and of 30 to 240 degrees F for hot water systems.

2.19 VIBRATION ISOLATION & SEISMIC RESTRAINTS:

A. General

1. This dual purpose section provides for vibration isolation and seismic control
for the “equipment” as listed below.

2. It is the intent of the seismic restraint portion of this specification to provide
restraint of non-structural building components. Restraint systems are
intended to withstand the stipulated seismic accelerations applied through the
component’s center of gravity.

3. Each and every support attachment to the structure of equipment that meets the
requirements of this specification must be positive, including equipment that
may be excluded from auxiliary seismic bracing as noted in Part 3.

4. The work in this section includes the following:
a. Vibration isolation elements for equipment.
b. Equipment isolation bases.
c. Piping flexible connectors.
d. Seismic restraints for isolated equipment.
e. Seismic restraints for non-isolated equipment.
f. Certification of seismic restraint designs and installation supervision.
g. Equipment support stands, bases or rails.
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5. The term EQUIPMENT will be used throughout this specification and it
includes ALL non-structural components within the facility and/or serving
this facility, such as equipment located in outbuildings or outside of the main
structure on grade within five feet of the foundation wall. Equipment buried
underground is excluded but entry of services through the foundation walls is
included. Equipment referred to below is a partial list of equipment for
reference. (Equipment not listed are still included in this specification)

Compressors Piping Pumps (All types) Tanks (All types) Water Heaters

6. Life safety systems defined

a. All medical and life support systems
b. All systems involved with fire protection, service water supply piping

and water tanks.
c. All systems involved with and/or connected to emergency power

supply.
7. Positive Attachment

a. Positive attachment is defined as a support location with a cast-in or
wedge type expansion anchor, a double sided beam clamp loaded
perpendicular to a beam, a welded or through bolted connection to the
structure.

8. Transverse Bracing
a Restraint(s) applied to limit motion perpendicular or angular to the

centerline of the pipe.
9. Longitudinal Bracing

a. Restraint(s) applied to limit motion along the centerline of the pipe.

B. OEM Equipment Isolation Packages

1. Internal and/or External Systems
a. Substitution of internally or externally isolated and restrained

equipment in lieu of the isolation and restraints specified in this section
is acceptable provided all conditions of this section are met. The
equipment manufacturer shall provide a letter of guarantee from their
Engineering Department stamped and certified per the section on
Seismic Restraints and Analysis stating that the seismic restraints are in
full compliance with these specifications. A copy of an in force Errors
and Omissions Insurance Certificate must accompany the submittal.
Letters from field offices or representatives are unacceptable.

b. All costs for converting to the specified vibration isolation and/or
restraints shall be borne by the equipment manufacturer in the event of
non-compliance with the preceding.

c. In the event that the equipment is internally isolated and restrained, the
entire unit assembly must be seismically attached to the structure. This
attachment and certification thereof shall be by this section.
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C. Submittal Data Requirements

1. Submittals
a. Catalog cuts or data sheets on specific vibration isolators and restraints

to be utilized detailing compliance with the Specification. Reference
“TYPE” as per “Products” Section of this Specification.

b. An itemized list of all isolated and non-isolated equipment. Detailed
schedules showing isolator and seismic restraints proposed for each
piece of equipment, referencing material and seismic calculation
drawing numbers.

2. Shop Drawings
a. Show base construction for equipment; include dimensions, structural

member sizes and support point locations.
b. When walls and slabs are used as seismic restraint locations, details of

acceptable methods for ducts, conduit and pipe must be included.
c. Indicate isolation devices selected with complete dimensional and

deflection data before condition is accepted for installation.
d. Provide specific details of seismic restraints and anchors; include

number, size and locations for each piece of equipment.
e. Coordinated or contract drawings shall be marked-up with the specific

locations and types of restraints shown for all pipe. Rod bracing at
various installation angles and assigned load at each restraint location
shall be clearly delineated. Any and all tributary loads shall be
considered for proper restraint sizing.

f. For ceiling suspended equipment design restraints for a minimum
installation angle of 300 from vertical. Indicate maximum installation
angle allowed for restraint system as well as braced and unbraced rod
lengths at each allowable installation condition.

3. Seismic Certification and Analysis

a. Seismic restraint calculations must be provided for all connections of
equipment to the structure. Performance of all products (such as; strut,
cable, anchors, clips, etc.) associated with restraints must be supported
with manufacturer's data sheets or certified calculations.

b. For roof-mounted equipment both the seismic acceleration and wind
loads (30 psf) shall be calculated, the highest load shall be utilized for
the design of the restraints and isolators.

c. Certification of calculations to support seismic restraint designs must be
stamped by a professional engineer registered in the State were the
project is located.
(1) Analysis must indicate calculated dead loads, derived loads and

materials utilized for connections to equipment and structure.
Analysis must detail anchoring methods, bolt diameter,
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embedment and weld length.

4. An in force, $500,000.00 coverage limit seismic design Errors and Omissions
insurance certificate must accompany submittals. Manufacturer’s product
liability insurance certificates are not acceptable.

D. Manufacturer’s Responsibility

1. Manufacturer of vibration and seismic control equipment shall have the
following responsibilities:

a. Determine vibration isolation and seismic restraint sizes and locations.
b. Provide equipment vibration isolation and seismic restraints as

specified.
c. Guarantee specified isolation system deflections.
d. Provide installation instructions, drawings and field supervision to

insure proper installation and performance of systems.

E. Related Work

1. Housekeeping Pads

a. Housekeeping pad attachment shall be by the project structural
engineer. Material and labor required for attachment and construction
shall be by the Concrete section contractor.

b. Housekeeping pads shall be coordinated with the Seismic Restraint
vendor and sized to provide a minimum edge distance of 13 bolt
diameters of clearance all around the outermost anchor bolt to allow for
the use of full anchor ratings.

2. Supplementary Support Steel

a. Contractor shall supply supplementary support steel and connections for
all equipment and piping, including roof mounted equipment, as required
or specified.

b. Where support for equipment requires stands, bases, rails, etc. these
devices shall be designed and fabricated by Seismic Restraint Supplier to
ensure the seismic capability of the entire installation.

3. Attachments

a. Contractor shall provide restraint attachment plates cast into
housekeeping pads, concrete inserts, double sided beam clamps, etc. in
accordance with the requirements of the Seismic Restraint vendor.

F. Code Requirements
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1. Seismic restraints as described herein shall be provided in accordance with
the Massachusetts State Building Code 8th Edition or the applicable BOCA
code.

G. Materials

1. Devices

a. All vibration isolation and seismic devices described in this section shall
be the product of a single manufacturer. NAI (Novia Associates, Inc.) is
the base manufacturer of these Specifications; products of other
manufacturers are acceptable provided their systems strictly comply with
intent, structural design, performance and deflections of the Base
Manufacturer.

2. Seismic Restraints And Vibration Isolation Types

a. All isolation and seismic restraint devices shall be capable of accepting,
without failure, the “G” forces as determined by the seismic certification
and calculations as described in the “Submittal Data Requirements”
Section of these Specifications.

b. Corrosion protection for outdoor applications shall be as follows:

(1) Springs cadmium plated, zinc electroplated or powder coated.
(2) Hardware cadmium or zinc electroplated.
(3) All other metal parts hot spray, hot dipped galvanized or zinc

electroplated.

c. All seismic restraint devices

(1) Shall maintain the equipment in a captive position and not short
circuit isolation devices during normal operating conditions.

(2) Shall have provisions for bolting and/or welding to the structure.

d. Welding of springs to isolator housing, base plates, etc. is strictly
prohibited.

3. Seismic Restraint Types

a. TYPE I: Same as TYPE B Isolator. Cast or aluminum housings, (except
ductile iron) are not acceptable.
NAI TYPE RSM.

b. TYPE II: Where required, each corner or side of equipment base shall
incorporate a seismic restraint snubber having an all directional resilient
pad limit stop. Restraints shall be fabricated of plate, structural members
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or square metal tubing. Angle bumpers are not acceptable.
NAI Type SS.

c. TYPE III: Restraints for suspended systems

(1) Vibration isolated systems shall be braced with multiple 7 x 19
strand galvanized cable rope with approved attachment devices
(such as thimbles and wire rope clips) to equipment and structure.

(2) Non-isolated systems shall be braced with structural steel strut
type with approved fastening devices to equipment and structure.

(3) Steel angles (by contractor) shall be provided to prevent rod
bending of hung equipment where indicated by the Seismic
Restraint vendor’s submittals. Steel angles shall be attached to
the rods with a minimum of three ductile iron clamps at each
restraint location. Welding of support rods to angles is not
acceptable.
NAI Model “RBC”.

d. TYPE IV: Double deflection neoprene isolator encased in ductile iron or
steel casing.
(1) Mountings shall be fabricated to resist the wind or seismic forces.

NAI Type RNM.
e. TYPE V: Rigid attachment to structure utilizing wedge type expansion

anchors for bolting and steel plates, either cast-in or anchored with wedge
type expansion bolts, for welding. Powder shots are not acceptable.
Concrete anchor bolt spacing shall be in accordance with manufacturer’s
published standards.

4. Vibration Isolator Types

a. TYPE A: Spring Isolator - Free Standing

(1) Spring shall have a minimum outer diameter to overall height
ratio of 0.8:1 at rated deflection.

(2) Reserve deflection (from published load ratings to solid height) of
50% of the rated deflection.

(3) Top cup with adjusting bolt tapped for equipment attachment
locking cap screw.

(4) Minimum 1/4 inch thick neoprene acoustical base pad or cup on
underside, unless designated otherwise.
NAI Type SM.

b. TYPE B: Spring Isolator - Restrained

(1) Shall be the same as TYPE A with the following additional
features.

(a) Integral restraining bolts with elastomeric cushions
preventing metal-to-metal contact.
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(b) Internal spring adjusting nut or bolt with leveling
capability.

(c) Built-in all-directional limit stops with minimum 1/4 inch
clearance under normal operation.
NAI Type RSM.

c. TYPE C: Not Used.

d. TYPE D: Double deflection neoprene isolator.

(1) Mountings shall be fabricated to resist the wind or seismic forces.
NAI Type RNM.

e. TYPE E: Elastomer Hanger Isolator

(1) Molded neoprene element with an integral bushing to insulate
lower support rod from the hanger box.

(2) Steel hanger box shall withstand three times the rated load
without failure.
NAI Type NH.

f. TYPE F: Combination Spring/Elastomer Hanger Isolator

(1) Spring and neoprene elements in a steel hanger box with the
features as described for TYPE C and E isolators.
NAI Type SNH.

H. Equipment Bases

1. Base Types

a. TYPE B-1: Integral Structural Steel Base

(1) Constructed of structural members as required to prevent base
flexure at equipment startup and misalignment of driver and
driven units. Perimeter members shall be a minimum of 1/10th
the longest unsupported span.

(2) Height saving brackets shall be used to reduce operating height
and maintain 1 inch operating clearance under base.
NAI type SB.

b. TYPE B-2: Concrete Inertia Base

(1) Steel concrete forms for floating foundations. Bases for pumps
shall be large enough to support elbows and/or suction diffusers.
The base depth shall be a minimum of 1/12 the longest



15400-26

unsupported span, but not less than 6 inches or greater than 12
inches. Forms shall be manufactured from structural steel
channel sections and include concrete reinforcement consisting of
steel bars welded in place on 8 inch centers both ways in a layer
1-1/2 inches above the bottom.

(2) Height saving brackets shall be used to maintain 1" clearance
below the base.

(3) Base shall be furnished with steel templates and anchor bolt
sleeves to hold anchors while concrete is being poured.

(4) Isolators may be set into pocket housings which are an integral
part of the base construction or utilize height saving brackets set
at the proper height to maintain 1 inch clearance below the base.
Base shall be furnished with steel templates to hold anchor bolt
sleeves and anchors while concrete is being poured.
NAI Type CIB

c. TYPE B-7 : Steel Rails

(1) Steel members of sufficient strength to prevent equipment flexure
during operation.

(2) Height saving brackets as required to reduce operating height.
(3) Rails shall be cross braced at support and equipment attachment

points when used in seismic zones.
NAI Type SR

I. Flexible Connectors

1. All connectors shall be installed on the equipment side of shutoff valves;
horizontal and parallel to equipment shafts whenever possible. Piping shall be
supported and/or anchored to resist pipe movement beyond the allowable
movement of the flexible connector. Installations must include check valves
and/or other design and installation precautions to reduce the threat to life
safety when subjected to the specified seismic accelerations.

2. TYPE FC-1: Spherical Elastomer connector

a. Manufactured of EPDM.
b. Sizes 2" and larger shall have two spheres reinforced with an external

ring between spheres. Sizes larger than 20"may be single sphere.
c. Female threaded ends for sizes 3/4" to 1-1/2".
d. Connectors shall be installed in piping gaps equal to the length of the

connector under pressure.
e. ASA 125# flanged connectors shall be rated for of 2100 F, 225 PSIG.
f. Control rods are required in unanchored installations where the

installation exceeds the pressure limitation without control rods.
g. Connectors bolted to Victaulic type coupling or gate, butterfly or check
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valves to have a minimum 5/8" flange spacer (by others) installed
between the connector and the coupling flange. Connectors must mate
to a flat-faced flange in all instances.

3. TYPE FC-2: Flexible Stainless Steel Hose

a. Stainless steel hose and braid rated with 3:1 safety factor.
b. 2 inch diameter and smaller with male nipples, 2-1/2 inch and larger

with fixed flat faced steel flanges.

(1) Lengths shall be: 9 inches for 2-1/2 inch through 4 inch, 11
inches for 5 inch and 6 inch, 12 inches for 8 inch, 13 inches for
10 inch, 14 inches for 12 inch through 16 inch.

4. TYPE FC-4: Flexible bronze Braided Hose

a. Metal hose and braid rated with a minimum 3:1 safety factor.
(Minimum 150 PSI)

b. Copper tube ends.

J. Installation

1. General

a. Isolation and seismic restraint systems must be installed in strict
accordance with the manufacturer's written instructions and all
submittal data.

b. Vibration isolators shall not cause any change of position of equipment
resulting in stress on equipment connections.

2. Equipment Installation

a. Equipment shall be isolated as indicated in TABLE A at the end of this
section.
b. Additional Requirements:

(1) The minimum operating clearance under all bases shall be 1
inch.

(2) All bases shall be placed in position and supported temporarily
by blocks or shims prior to the installation of the equipment,
isolators and restraints.

(3) Spring isolators shall be installed after all equipment is installed
without changing equipment elevations.

(4) After the entire installation is complete and under full
operational load, the spring isolators shall be adjusted so that
the load is transferred from the blocks to the isolators.
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(5) Remove all debris from beneath the equipment and verify that
there are no short circuits of the isolation. The equipment shall
be free in all directions.

(6) Install equipment with flexibility in wiring.
(7) Housekeeping pads for equipment in this section must be

properly doweled or bolted, using wedge type expansion bolted
to the structure to meet the acceleration criteria. Anchor
equipment or isolators to housekeeping pads, see section
Related Work.

3. Piping Isolation

a. Installation:

(1) General

(a) Hanger isolators shall be installed with the hanger box hung as
close as possible to the structure. (without touching).

(b) Hanger rods shall not short circuit the hanger box.

(2) All piping in mechanical equipment room(s) attached to rotating or
reciprocating equipment shall be isolated as follows:

(a) Water piping.

i. Water piping 1-1/4 inches to 2 inches shall be hung with
TYPE E isolators with 0.25 inch deflection.

ii. Water pipe larger than 2 inches shall be hung with TYPE F
isolators with 0.75 inch deflection.

iii. Horizontal floor or roof mounted water piping 1-1/4 inches
to 2 inches shall be supported by TYPE P isolators with a
minimum 0.3 inch deflection.

iv. Water pipe larger than 2 inches shall be supported by
TYPE B isolators with a minimum of 0.75 inch deflection.

v. Air piping and vacuum piping from compressor discharge
to receiver shall be suspended by TYPE E isolators with a
minimum 0.25 inch deflection or supported by TYPE P
isolators with a minimum 0.3 inch deflection.

(3) Install TYPE FC-1 flexible connectors at all connections of pipe to
externally isolated equipment.

(4) Install FC-2 or 4 type connectors only at locations which exceed
temperature limitations of FC-1 or service requires stainless steel or
bronze construction flex. (Such as gas, fuel oil, steam or Freon)
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4. Seismic Restraints

a. Installation

(1) All floor mounted equipment whether isolated or not shall be
snubbed, anchored, bolted or welded to the structure to comply
with the required acceleration. Calculations that determine that
isolated equipment movement may be less than the operating
clearance of snubbers (restraints) do not preclude the need for
snubbers. All equipment must be positively attached to the
structure.

(2) All suspended equipment shall be two or four point
independently braced with TYPE III restraints, installed taught
for non-isolated equipment and slack with 1/2 inch cable
deflection for isolated equipment. Rod bracing shall be installed
as per approved submittals and shop drawings. Equipment
connected to ductwork weighing less than 75 lbs. is excluded.

(3) All horizontally suspended pipe shall use RESTRAINT TYPE
III. Spacing of seismic bracing shall be as per TABLE B at the
end of this section.

(4) For all trapeze supported piping the individual pipes must be
transversely and vertically restrained to the trapeze support at
the designated restraint locations.

(5) For overhead supported equipment, over stress of the building
structure must not occur. Bracing may occur from:

(a) Flanges of structural beams.
(b) Upper truss chords in bar joists.
(c) Cast in place inserts or drilled and shielded inserts in

concrete structures.

(6) Pipe Risers

(a) Where pipes pass through cored holes, holes must be
packed with resilient material or fire stop as specified in
other sections of this specification and/or state and local
codes. No additional horizontal seismic bracing is required
at these locations.

(b) Non-isolated, constant temperature pipe risers through
cored holes require a riser clamp at each floor level on top
of the slab attached in a seismically approved manner for
vertical restraint.

(c) Non-isolated, constant temperature pipe risers in pipe
shafts require structural steel attached in a seismically
approved manner at each floor level and a riser clamp at
each floor level on top of, and fastened to the structural
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steel. The riser clamp and structural steel must be capable
of withstanding all thermal, static and seismic loads.

(7) All non-isolated floor or wall mounted equipment and tanks
shall use RESTRAINT TYPE III or V.

(8) Where base anchoring of equipment is insufficient to resist
seismic forces, restraint TYPE III shall be located above the
units center of gravity to suitably resist “G” forces specified.
(a) Vertically mounted tanks or similar equipment may require

this additional restraint.
(9) A rigid piping system shall not be braced to dissimilar parts of a

building or two dissimilar building systems that may respond in
a different mode during an earthquake. Examples: Wall and
roof; solid concrete wall and a metal deck with lightweight
concrete fill, pipes crossing a building expansion joint.

b. Exclusions for Seismic Restraints on Non-Life Safety Systems:

(1) Piping
(a) All piping less than 2-1/2 inches diameter, except in

mechanical rooms where piping less than 1-1/4 inches is
exempted.

(b) All clevis or single level trapeze supported piping
suspended by hangers with positive attachment to the
structure that are less than 12 inches in length as measured
from the top of the pipe to the point of attachment to the
structure. If the 12 inch limit is exceeded by any hanger in
the run, seismic bracing is required for the run.

c. Exclusions for Seismic Restraints on Life Safety Equipment

(1) Piping
(a) Natural gas, medical gas, or any piping containing

hazardous or corrosive materials that is less than 1 inch
nominal diameter.

K. Inspection

1. If in the opinion of the project engineer the seismic restraint installation does
not meet with the project requirements, an outside consultant will be retained
to inspect, verify and submit corrective measures to be taken. The consultant's
fees and all work associated with such a review shall be borne by the
contractor.
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TABLE A
Vibration Isolation & Seismic Restraint
Requirements for Plumbing Equipment

EQUIPMENT INSTALLATION
ATTACHMENT POINT

ON GRADE ABOVE GRADE

EQUIPMENT
SIZE
(2) (3) MOUNTING ISOL DEFLBASE ISOL DEFLBASE

Air Compressors
& Vacuum Pumps

Tanks To 10 hp

Floor

D 0.30 - - B 0.75 - -

Over 10 hp B 0.75 - - B 1.50 B-2

Unitary To 10 hp D 0.30 - - B 0.75
B-2
(1)

Over 10 hp B 0.75 - - B 1.50 B-2 (1)

Pumps

Base

Mounted

(4)

To 15 hp Floor D 0.30 B-2 B 0.75 B-2

15 - 30 hp Floor B 0.75 B-2 B 0.75 B-2

Over 30 hp Floor B 0.75 B-2 B 1.50 B-2

Inline All
Floor - - - - - - D 0.30 - -

Ceiling - - - - - - F 0.75 - -

TABLE A NOTES:

GENERAL: ISOL = Isolator, DEFL = Deflection, All deflections indicated are in inches.

(1) Single stroke compressors may require inertia bases with thickness greater than 12 inch max.
As described for base B-2. Inertia base mass shall be sufficient to maintain double amplitude
of 1/4 inch.

(2) Equipment with less than 1/3 H.P. are excluded from vibration requirements. (Seismic
requirements still apply)

(3) For equipment with multiple motors, H.P. Classification applies to largest single motor.
(4) Exclude B-2 Base for skid mounted pump sets.

EQUIPMENT
ON CENTER SPACING (Max)

TRANSVERSE LONGITUDINAL

PIPE 40 Feet 80 Feet

NOTE WELL

Projects that contain large pipe may require that the allowable spacing shown in this Table be
reduced to minimize structural loading. All associated costs shall be the responsibility of the



15400-32

contractor. Close coordination and approval by the structural engineer is mandatory for all
seismic point loads exceeding 2,000 lbs.

If in the opinion of the project engineer the seismic restraint installation does not meet with the
project requirements, an outside consultant will be retained to inspect, verify and submit
corrective measures to be taken. The consultant's fees and all work associated with such a review
shall be borne by the contractor.

2.20 THERMAL EXPANSION TANKS:

A. Provide precharged thermal expansion absorbers designed and constructed per ASME
Code, Section VIII. Expansion absorbers shall have precharged air chamber, steel
outer shell, rigid polypropylene liner, heavy duty butyl diaphragm and stainless steel
connection. Expansion tanks 5 gallons or smaller of total volume may be installed in
line and supported from overhead. Tanks greater than 5 gallons of total volume shall
be floor mounted on a 4 inch housekeeping pad.

B. Expansion tank sizes shall be as manufactured by Amtrol, Inc. and shall be in
accordance with the following:

Expansion
Tank No.

Model No. Total Volume in
Gallons

Connection Size

ET-1 ST-5-C 2 3/4”
ET-2 ST-12-C 5 3/4”
ET-3 ST-20V-C 8 3/4”
ET-4 ST-30V-C 14 3/4”
ET-5 ST-42V-C 18 3/4”
ET-6 ST-60V-C 25 3/4”
ET-7 ST-80V-C 53 1-1/4"
ET-8 ST-120V-C 68 1-1/4”
ET-9 ST-180V-C 77 1-1/4”

PART 3 - EXECUTION

3.01 POTABLE WATER SYSTEMS:

A. All copper tubing shall be cut accurately to measurements obtained at the site and shall
be installed without springing or forcing.

B. Branch lines from service or main lines may be taken off the top or bottom of main
using such crossover fittings as may be required by structural or installation conditions.
All service pipes, fittings and valves shall be kept at sufficient distance from other
work to permit not less than 1/2 inch from finished coverings and such other work and
not less than 1/2 inch between finished coverings on the different services.
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C. All piping shall be supported from the building structure with pipe hangers. Every
water supply riser from the shower valve to the shower head, whether or not exposed,
shall be securely attached to the structure. In general, all lines shall be installed
concealed above ceilings in finished spaces where they may occur.

D. All copper tubing shall be cut true with cutters; the ends shall be reamed out to the full
inside diameter of the pipe. Cap all open ends to prevent the entrance of debris.

E. Provide water hammer arresters. Provide expansion loops. Balance hot water
recirculating systems.

F. Provide valves on every branch, to group of fixtures and wherever indicated on the
Drawings.

G. Pipes shall be run parallel and graded evenly to draining points. Provide a hose end
drain valve, hose connection vacuum breaker with cap and chain at each low point in
piping so that all parts of the systems can be drawn off.

3.02 NATURAL GAS SYSTEMS:

A. All piping shall be cut accurately to measurements obtained at the site and shall be
installed without springing or forcing.

B. Branch lines from service or mains shall be taken off the top of main using such
crossover fittings as may be required by structural or installation conditions. All
service pipes, fittings and valves shall be kept at sufficient distance from other work to
permit not less than 1/2 inch between finished coverings on the different services.

C. All piping shall be supported independently from the building structure with pipe
hangers. In general, all lines shall be installed concealed above ceilings in finished
spaces where they may occur.

D. All piping shall be cut true and threaded or welded. Cap all open ends to prevent the
entrance of debris.

E. Provide valves on every branch and where indicated on the Drawings.

F. All pipes shall be run parallel and graded evenly to low points. Provide a drip leg at
each low point and at the base of each riser.

G. All exterior gas piping, valves and fittings shall be protected and covered with
Tapecoat H35 Gray corrosion protection tape with integral primer and adhesive.

H. Provide valved pressure gauge assemblies at each main gas service entrance, before and
after each pressure regulator, at each water heater, boiler, emergency or standby
generator, incinerators, HVAC rooftop units and all other major pieces of equipment



15400-34

utilizing gas. Each pressure gauge assembly shall be individually valved, include a
snubber and shall have a dial range that would locate the system pressure at the
approximate mid-point on the dial range. Assembly shall be similar to TRERICE
Model 860, 2-1/2 inch diameter gauge, 735-2 valve and 872-1 snubber.

3.03 SANITARY WASTE AND VENT PIPING:

A. Soil, waste and vent piping inside the building shall be run as indicated on the
Drawings, properly secured to the building structure with iron hangers. Extend to roof
all lines of soil, waste and vent piping in stacks with all branches and fittings required
and extension through roofs as required by the Local Plumbing Code. Where an end
circuit vent pipe from any fixture or line of fixtures is connected to a vent line serving
other fixtures, the connection shall be at least 3 feet or sufficiently above the floor on
which the fixtures are located to prevent the use of the vent line as a waste.

B. All changes in pipe size and direction on soil and waste lines shall be made with Y’s
and cleanouts, reducing fittings or recessed reducers. Y’s and 45° fittings, or 45°
combination fittings shall be used wherever possible. Use long sweep bends at the
bottom of stacks.

C. All fixtures and drains on the sanitary drainage system shall be separately trapped and
each trap shall be vented. Where trap seals are subject to evaporation, they shall be
provided with a drip seal and with a water supply fed from an approved automatic
priming device.

D. Sanitary long sweep bends and Y’s shall be used for connections to branch lines for
fixtures and T.Y’s on vertical runs of pipe only. Long turn fittings shall be used
wherever conditions permit. Short radius fittings may be installed where in conformity
with the Plumbing Code. Furnish and install cleanouts at the bottom of all soil, and
waste stacks, at every change in direction on soil, and waste piping. An end or dandy
cleanout fitting the same size as the drain which it connects shall be installed under all
kitchen, kitchenette, coffee room or similar usage sinks. An approved two-piece trap
which can be disassembled to clean this drain may be used in lieu of the cleanout. Plug
all temporary open ends to prevent the entrance of debris.

E. When installing a fitting or making repairs to an existing soil stack, waste stack, vent
stack or drain, said fittings or repairs shall be made of the same material as the existing
stack or drain using an approved joining method.

3.04 INSULATION:

A. All pipe covering and insulation shall be carefully applied by mechanics skilled in the
trade.

B. Pipe coverings and insulation shall be installed on all piping, valves and fittings.
Piping, valves and fittings designated to be chrome-plated shall not be insulated except
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hot water, cold water and waste beneath handicapped lavatories and sinks, which shall
be insulated.

C. All systems shall be tested and approved prior to installing pipe covering and
insulation.

D. Staples are not to be used on any insulation system utilizing a vapor barrier jacket.

E. All pipe covering and insulation shall pass through all walls, ceiling and floor
continuously. The only area where the insulation shall not pass continuously shall be at
riser clamps. Hangers shall be installed with insulation shields on the outside of the
insulation.

F. All references to hot water systems shall include hot water and tempered water at all
temperatures including the supply and the recirculation.

3.05 CLEANOUTS:

A. All concealed cleanouts shall be set flush with walls or floors. Finish shall be protected
during construction with proper covering. Flush floor cleanouts shall be coordinated so
as to not be located beneath any partitions, casework nor beneath any non-portable
equipment. Cleanouts shall be iron body with heavy brass plug and raised nut, same
size as pipe for piping up to four (4) inches and not less than four (4) inches in size for
piping larger than four (4) inches and closed gas-tight. Floor cleanouts in carpeted
areas shall have carpet cleanout markers. Floor cleanouts shall not be located beneath
partitions, casework, non-portable equipment or similar installation conditions.

3.06 VALVES:

A. All valves furnished and installed under this Section shall be located in a manner to
allow proper access for service and repair.

B. In no case shall valve stem and handle on a gate or globe valve be installed below the
center line of the pipe it serves. Whenever a valve is provided for a future connection
this valve shall be left in the closed position.

3.07 FLOOR DRAINS:

A. Floor drains shall be furnished and installed by this Contractor; he shall be responsible
for correctly setting these drains at the proper grade to assure proper drainage from all
surrounding areas. Sizes of drains shall be the same size as the pipe it serves. Provide
the floor drain with a trap primer connection wherever the floor drain is served by a
trap primer.
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3.08 WALL HYDRANTS:

A. Hydrants shall be set approximately 18 inches above outside grade and shall include
cross connection protection. Loose key stops shall be turned over to the Owner prior to
completion.

3.09 ACCESS PANELS:

A. Furnish and deliver access panels for access to all concealed parts of the plumbing
systems that require accessibility for the proper operation and maintenance of the
system. Access panels shall be installed by the appropriate trades.

3.10 PLUMBING FIXTURES:

A. All plumbing fixtures, except as otherwise noted, shall be furnished and installed by
this Contractor; he shall be responsible for correctly setting these fixtures as shown on
Architect’s Plans and interior elevations. All wall penetrations shall have polished
chrome-plated escutcheons.

B. Fixtures designated for barrier free use shall be mounted in accordance with the
Americans with Disabilities Act (ADA) as well as State and Local Codes as applicable,
or whichever is stricter if there is a conflict. Water closet flush valve lever shall be
mounted on the wide side of the toilet areas.

C. All shower/tub controls shall be adjusted by the installing plumber prior to the final
inspection. Controls shall be set to deliver water at a maximum temperature of 110°F
to 112°F.

D. All lavatory controls, where applicable, shall be adjusted by the installing plumber
prior to the final inspection. Controls shall be set to deliver water at a maximum
temperature of 110 degrees F.

3.11 VENTS THROUGH ROOF:

A. All vents extending through the roof which serve the sanitary and waste systems shall
extend no less than 18” and no more than 24” above the roof. Where roofs are used for
any purpose other than weather protection such as gardens, sun decks, parking decks or
similar purposes, the vent shall extend at least 8 feet above the roof and be increased
one pipe size and this change in pipe size shall be made at least one foot below the
roof. Offset all vents requiring same in order to avoid interference with HVAC units,
to facilitate flashing conditions as well as maintain minimum required distance from all
natural and mechanical fresh air inlets.

B. All gas vents shall run through the roof and shall extend above the roof and shall be
provided with 3/4” by 1” increaser when required, pipe nipple and Fisher Controls
Model No. Y602-17 umbrella type, weather proof bug vent. Off-set all vents to avoid
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interference with rooftop equipment, to facilitate flashing as well as maintain minimum
required distance from all natural and mechanical fresh air inlets.

C. No vent terminal shall be located directly beneath any door, window, or other
ventilating opening of the building or of an adjacent building, nor shall any vent
terminal be within 10 feet horizontally of such an opening unless it is at least 2 feet
above the top of such opening.

D. Vent terminals shall be located at least 25 feet horizontally from all fresh air intakes.

E. All vents through sloping roofs shall be provided with a pipe support on the vertical
pipe just prior to the roof penetration. This support shall be located between the
exterior vent terminal and the first joint or fitting within the building.

3.12 ELECTRICAL ROOMS:

A. Piping shall not be installed in or through Electrical Rooms, Electrical Closets,
Transformer Rooms, Telephone Rooms or Elevator Machine Rooms unless the piping is
intended to serve these rooms. No piping shall be installed over electrical panels.

END SECTION
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SECTION 15480

ULTRAVIOLET SYSTEM

PART 1 – GENERAL

1.01 WORK INCLUDED:

A. It is the intent of these specifications that the swimming pool water be routinely
monitored and treated by UV sterilization in the range of 220nm to 400nm to kill
bacteria, viruses, molds and their spores and to continuously remove
chloramines. The concentration of free chlorine residual shall at all times meet
the requirements of the Health Department authority having jurisdiction over the
swimming pool.

B. The method of monitoring and treatment specified and shown on the drawings is
intended as the basis for receiving bids. It is not the intent of these specifications
to limit competition. The base proposal must be on furnishing equipment as
specified; however, a bidder may at his option offer a substitution. The bidder is
cautioned that any substitution must meet the quality and operational
requirements of these specifications. Any proposed UV system must have a UL
listing on the complete system, and be listed under NSF Standard 50. Any
substitute system shall have Health Department approval for this project prior to
being offered.

C. The UV system offered under these specifications shall have been used for a
minimum of ten years in swimming pool applications and the bidder must supply
a list of at least ten satisfactory installations with contact names and telephone
numbers.

1.02 RELATED WORK:

A. The following sections contain work that relates to this section:

1. Section 13000 – SUMMARY OF WORK FOR POOLS

2. Section 15495 - SWIMMING POOL EQUIPMENT

3. Division 16 - ELECTRICAL

1.03 QUALITY ASSURANCE:

A. All equipment supplied under this section shall conform to ANSI/AWWA F110-
12, AWWA Standard for Ultraviolet Disinfection Systems for Drinking Water.
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B. All material specified under this section shall be provided from the same
manufacturer.

1.04 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF THE GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

A. Six sets for manufacturer’s literature of the materials of this section shall be
submitted to the Engineer for review.

1.05 DELIVERY, STORAGE AND HANDLING:

A. Each container shall bear an unbroken seal, test number and label of the
manufacturer upon delivery at the site. Unlabeled materials will be rejected and
shall be removed from the site and replaced with approved-labeled materials at no
additional cost to the Owner.

B. Deliver materials to site and install work under this Section in ample time to avoid
delay in job progress and at such times as to permit proper coordination of the
various parts.

C. Store UV system under tarps to protect from oil, dirt and sunlight.

1.06 GUARANTEES:

A. The equipment shall be warranted in writing that when operated and maintained
according to the manufacturer’s operating instructions provided and accepted, it
will perform in complete accord with these specifications. All components
(excluding the UV arc tube) shall have a limited warranty to be free from defects
in workmanship and materials for a period of 12 months from date of Substantial
Completion. UV arc tubes shall be warrantied to operate for 8000 hours when
operated continuously. A continuously operated UV arc tube that fails prior to
8000 hours of operation shall be replaced free of charge. Intermittently operated
UV arc tubes (>1 on/off cycle per day) will be replaced free of charge should
failure occur prior to 2000 hours and prorated between 2000 and 4000 hours. All
warranty replacements shall be FOB point of shipment.

B. Any claims under this warranty must be made on a timely basis, in writing, to the
manufacturer.

PART 2 – PRODUCT

2.01 DESIGN CONDITIONS:

A. The UV system shall be provided for the following design and operating
conditions:
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1. Activity Pool: 720 GPM: ECF-220-8, 3 single phase, 460v power, control
panel shall be NEMA 12 rated.

2. Wading Pool: 80 GPM: ECP 113-5, 1 single phase, 230v power, control
panel shall be NEMA 12 rated.

3. Spray Pad: 80 GPM: ECP 113-5, 1 single phase, 230v power, control
panel shall be NEMA 12 rated.

B. Design UV Dose

1. The system shall be designed to deliver a Reduction Equivalent Dose
(RED) of 600 J/m2 based on the end of lamp lifetime (70% of specified
new lamp output according to NSF).

2. Headloss through the UV system shall not exceed 2 psi under design flow
conditions.

3. Power consumption of the UV system shall not exceed 1.3 kW. Systems
not meeting this requirement shall not be acceptable.

4. System shall comprise one (1) duty reactor.

2.02 UV SYSTEM GENERAL:

A. UV systems shall be manufactured by ETS, or approved equal.

B. The manufacturer shall be qualified and experienced in the supply of similar
equipment. Manufacturer shall have at least 5 years of experience in supplying
and delivering closed vessel UV systems with medium-pressure UV lamps used
for water treatment applications.

C. The manufacturer shall have a minimum of 100 fully operating systems using
technology identical in all aspects (i.e., medium-pressure UV lamps) to that being
proposed.

D. The ultraviolet disinfection system shall be installed by the contractor and tested
and commissioned by the UV manufacturer or its authorized representative as
specified in this section. Submittal for substitute UV systems must include a full
set of installation drawings, reference list, and certified testing data showing the
system meets the minimum requirements of this specification.

2.03 REACTION CHAMBER:

A. The UV reactor shall be a welded construction, manufactured from 304L stainless
steel of a thickness of no less than 2mm. The UV reactor shall be passivated.
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B. The UV reactor shall be designed to handle a maximum operating pressure of 150
psi and shall be fully assembled and then hydro tested to 1.5 times the design
pressure in the factory prior to shipment.

C. The Wading pool and Spray Deck UV reactor shall be supplied with 3-inch 150#
ANSI flanged inlet/outlet connections. The Activity Pool UV reactor shall be
supplied with 8-inch 150# ANSI flanged inlet/outlet connections.

D. The UV reactor shall have a flow-through design with lamps oriented
perpendicular to the water flow. U-flow, Z-flow or other flow configurations
where system water flow is parallel to the lamp(s) shall not be accepted.

E. The UV reactor shall have end-cap safety switches that automatically switch off
the UV lamps to prevent exposure to UV radiation should the end-caps be
removed.

F. The UV reactor shall be provided with two (2) cleaning ports.

G. The UV reactor shall be designed such that the operating personnel at the plant
can change the lamps without draining the reactor.

H. The UV reactor shall have a bi-metal high limit safety switch to prevent over-
temperature events.

2.04 UV LAMPS:

A. Lamps shall be medium-pressure mercury UV lamps. The medium-pressure
mercury UV lamps must be provided with ceramic lamp ending for cooling and
proper lamp positioning inside the quartz sleeve.

B. The emission of the medium-pressure UV lamps into the water must have a wide
range of wavelengths in the range of 200 to 400 nm.

C. The system must incorporate a mechanical switch in which to disable power to
the lamps should the chamber be opened while in use. Systems not incorporating
such device will not be accepted. For safety purposes for operating personnel, if
upon field inspection the referenced switch is not present one shall be installed
and supplied at the contractor’s expense. If the system is not capable of accepting
such a safety device the system shall be replaced at no additional cost to the
Owner.

D. Each lamp will be capable of producing a minimum output of effective UV
energy in the wavelength range of 200 - 400 nm, following a 100-hour burn-in
period. Low-pressure, low-output and low-pressure, high-output UV lamps shall
not be permitted due to the increase in quantity of lamps required.

E. The filament shall be significantly rugged to withstand shock and vibration.
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F. The lamp bases shall be resistant to UV and ozone.

G. The UV lamps shall be guaranteed for 8,000 hours of operation, prorated after
1,000 hours.

H. The lamp output shall not fluctuate at all due to water temperature variations.

2.05 QUARTZ SLEEVES:

A. Each UV lamp assembly shall consist of a UV lamp enclosed in an individual
quartz sleeve, with both ends appropriately sealed using an O-ring with sealing
screw.

B. The UV lamp sleeve shall be a single piece of cleat used quartz circular tubing
open at both ends.

C. The quartz sleeve shall be rated for an initial minimum UV transmittance (254
nm, 1 mm) of 86%.

D. The electrical connections to the lamp assembly shall be made at both sides of the
lamps with a single wire connection in an easy to operate plug-in terminal.

E. The lamp assembly shall allow all of the following to be easily achieved by an
operator for maintenance purposes: (a) Access to the lamp connections without
removing or disconnecting any cables and without the use of special tools. (b)
Disconnection of lamp power cable only, without removing the UV lamp or the
lamp assembly from the reactor. (c) Easy lamp positioning due combined cooling
and centering ceramics on the lamp. (d) A lamp assembly also needs to include
two soft metal springs for positioning the lamp automatically in the center of the
treatment chamber.

2.06 UV INTENSITY SENSOR:

A. The UV intensity sensor shall be selective only to the electromagnetic spectrum
specific to UV light (200-400 nm). UV light outside the 200-400 nm range shall
not be measured. The sensor shall be designed with an accuracy of ± 5%. The
sensor must have a measuring angle of 40° at a wavelength of 400 nm.

B. The measured intensity shall be displayed on the operator interface (HPC-II) as an
absolute value in W/m².

C. The UV intensity sensor connection must be realized with a two (2) wire 4 - 20
mA connection with watertight connector on top of the sensor housing.

D. The UV sensor must be absolute calibrated by the producer. UV sensors or sensor
signal display modules that require recalibration after installation (after 100 burn
in hours) are not acceptable. UV sensors of which the output signal or display
system UV intensity can be "field calibrated" are not acceptable. The UV intensity
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display must be able to provide a read-out in absolute units being "W/m²" and
"%".

2.07 CONTROL PANEL:

A. The control panel shall house all power distribution and control hardware.

B. The control panel shall be designed to operate with power feed as required.

C. The control panel enclosure shall be painted sheet steel NEMA 12 rated for
indoor installation.

D. The control panel enclosure shall be located in an ambient temperature-controlled
environment where the maximum temperature does not exceed 104° F (40° C).

E. The control panel must be cooled by an independent forced-ventilation system
and the air in- and outlet openings must be protected by dust filters.

F. The temperature inside the control panel must be monitored by a built-in
temperature sensitive device.

G. The cable length distance between the control panel and the UV reaction chamber
shall be 33 feet.

H. The control panel must include a GFI device with a sensitivity of 30 mA for
personal and system protection.

I. Local over-current protection shall be provided by the contractor.

2.08 BALLASTS:

A. Each lamp shall be operated by two (2) conventional electromagnetic ballasts or
one (1) conventional electromagnetic ballast and a transformer; for systems with
lamps operated by two ballasts, one ballast shall be for the ground power and the
other for the lamp power control functionality; with a ballast - transformer
combination the ballast is used for the power control functionality.

B. The ballast cooling system shall include an independent forced-ventilation system
in the control panel to reduce the risk of ballast over-heating. Control panels that
rely on natural ventilation based ballast cooling system shall not be acceptable.

C. Multitap ballast technology shall be utilized to provide four (4) levels of power to
the lamps. The power shall automatically increase or decrease to maintain
operating intensity while maximizing lamp life and minimizing power
consumption.



15480-7

2.09 CONTROL AND INSTRUMENTATION:

A. Lamp Power Control and UV Intensity Pacing shall be included as standard.

B. The UV intensity shall be continuously monitored. As the intensity varies with
lamp age, water quality or fouling of the quartz sleeve, the lamp power shall be
automatically adjusted to maintain sufficient, microbiological safe operation in
the most economical way.

C. All control hardware and software shall be contained within the control panel.

D. The unit shall be furnished with two temperature high limit switches. One shall
monitor water temperature inside the reactor with visual alarm on high limit
temperature. The second shall monitor the reactor chamber wall temperature and
shall shut off the unit should temperature exceed high limit settings by
manufacturer.

E. The UV system shall be monitored and controlled by UV controller included with
the system.

2.10 OPERATOR INTERFACE:

A. The operator interface unit shall be integral with the controller.

B. The unit shall be menu driven and shall display the following system information
when prompted:

1. UV lamp operating hours per power level and per lamp (if more than one
(1) lamp is used).

2. UV intensity in W/m2 or %

3. Flow in USGPM (measured by an external online flowmeter provided by
others)

4. UV lamp ON/OFF switching

5. Water temperature in °F or °C

6. Disinfection level of the UV lamps

7. Cleaning interval of automatic cleaning mechanism

8. Counter for the automatic cleaning mechanism actions

9. LED indicator test

10. Output status of the potential free relay output contacts
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11. Reset alarms

12. Software version

13. The unit shall be able to:

a. Manually activate the automatic cleaning mechanism

b. Activate sample mode for UV sensor check

2.11 CLEANING SYSTEM:

A. Each UV system must have an automatically operated mechanical cleaning
system for the quartz sleeve(s).

B. The automatically operated cleaning mechanism must have one (1) special UV
resistant Viton rubber cleaning ring mounted in a Teflon cleaning ring holder per
quartz sleeve. The cleaning ring holder must be mounted in a stainless steel plate
which is connected to the rod or axis that operates the cleaning action. Only one
(1) cleaning ring per quartz sleeve may be used; systems with more cleaning rings
per quartz sleeve will have a disturbed hydraulic pattern inside the reaction
chamber, and shall not be acceptable.

C. The automatic cleaning system shall monitor wiper position by measuring
revolutions of the wiper shaft position. Systems utilizing limit switches shall not
be acceptable.

D. The automatic cleaning system shall be a direct drive wiper assembly. Systems
using a belt drive system shall not be considered.

E. Each UV reaction chamber shall be provided with the necessary connections to
connect a chemical cleaning system. Systems that do not include chemical
cleaning connections on the treatment chamber shall not be acceptable.

F. During the duration of a cleaning action no UV alarm or warning signal shall be
activated if the cleaning mechanism passed the UV sensor position.

2.12 SPARE PARTS:

A. The following spare parts and safety equipment shall be supplied, per unit:

1. One (1) complete set of replacement lamps.

2. One (1) Quartz sleeves including O-rings.

3. One (1) complete set of replacement Viton wiper rings.
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PART 3 – EXECUTION

3.01 INSTALLATION:

A. Installation of the equipment shall be in accordance with the contract drawings,
manufacturer’s engineering drawings, and instructions.

3.02 SUPPLIER’S SERVICES:

A. The start-up technician shall certify to the Engineer that all equipment is properly
installed, and that the plant operators have been instructed on proper operation
and maintenance procedures.

B. Field services by the UV manufacturer or its authorized representative shall
consist of the following:

1. Installation supervision: One (1) full day on site (1 trip)

2. Start-up, field testing and operator training: One (1) full day on site (1
trip)

END OF SECTION
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SECTION 15493

PERIMETER OVERFLOW RECIRCULATION SYSTEM

PART 1- GENERAL

1.01 WORK INCLUDED:

A. Perimeter Recirculation System

1. Manufacturer shall furnish and install a perimeter recirculation system for
the swimming pool as shown on the project drawings and specified herein.

2. The gutter shall be a prefabricated stainless steel gutter system.

3. Lane anchors and vinyl depth markers for gutter system.

4. Welding of competitive pool equipment anchors to gutter.

B. Basic Performance Requirements

1. The gutter system shall provide uninterrupted skimming action, at the
handhold, around the perimeter of the entire system in accordance with the
intent of state and local Department of Health codes. Installation tolerance
of the handhold, around the entire perimeter, shall be ±1/16-inch.

2. The gutter system shall have the capacity to convey 100% of the
recirculation rate of the pool in question without flooding. Flooding shall
be defined as the water level in the overflow channel occupying the same
elevation as the channel grating at any point in the system’s perimeter.

3. The perimeter recirculation system shall be capable of maintaining
channel flow and surface skimming under all conditions of normal
operation without any water discharged to waste except when cleaning the
filters or emptying the pool.

C. Configuration Selections:

1. Deck Level.

2. Pool Zero Entry Configuration.
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1.02 RELATED WORK:

A. The following sections contain work that relates to this Section:

1. Section 01330, SUBMITTALS

2. Section 01760, OPERATION & MAINTENANCE MANUALS

3. Section 03361, GUNITE FOR SWIMMING POOLS

4. Section 03370, SHOTCRETE

5. Section 13000, SUMMARY OF WORK FOR POOLS

6. Section 15495, SWIMMING POOL EQUIPMENT

1.03 QUALITY ASSURANCE:

A. Manufacturer's Qualifications

1. Only manufacturers with a minimum five years experience in the design,
manufacture, and field installation techniques required for stainless steel
gutters are acceptable.

2. To assure singular responsibility by the manufacturer for installation,
performance and warranty, the system shall be installed by the
manufacturer or a designated licensee.

1.04 REFERENCES:

A. ANSI/APSP-7 2006, American National Standard, For Suction Entrapment
Avoidance in Swimming Pools, Wading Pools, Spas, Hot Tubs, and Catch Basins.

B. ANSI/ASME A112.19.8 1987 (reaffirmed 1996), Suction fittings for swimming
and wading pools, spas, hot tubs and whirlpool bathtub appliances.

C. ANSI/ASME A112.19.17-2002, manufactured safety release systems (SVRS) for
residential and commercial swimming pool, spa, hot tub and wading pool suction
systems.

D. ASTM F 2387-04, Standard specification for manufactured safety vacuum release
systems, swimming pools, spas and hot tubs.

E. IAPMO SPS-4 2000, Special use suction fittings for swimming pools, spas and
hot tubs (for suction side automatic swimming pool cleaners).
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F. NFPA 70 – 2005, National Electrical Code, Article 680, Swimming pools,
fountains, and similar installations.

1.05 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

A. Submittal Drawings

1. Submit shop drawings showing locations of each item, dimensioned plans
and elevations, dimensioned gutter profile drawings of both end and
sidewall gutter sections, and large scale details clearly indicating
attachment devices, and materials as well as finishes. Details must also
show work in relation to all adjacent trades.

B. Calculations

1. The manufacturer shall provide complete, detailed calculations indicating
the ability of the recirculation system to handle design flows equal to both
project specified flows as well as any State and Local Health Code
Regulations.

1.06 DELIVERY, STORAGE AND HANDLING:

A. Prefabricated stainless steel sections to be shipped on pallets, suitably wrapped
and secured. All system containers and pallets shall be legibly marked. The
Engineer may reserve the right to require proof of material type supplied.

B. The prefabricated Gutter System is shipped in partially finished form. Contractor
shall protect the system from damage caused by work of other trades, weather,
ground conditions or vandalism before, during and following installation.

1.07 GUARANTEES:

A. The Manufacturer of the gutter system shall provide the Owner with a separate
written (minimum) 1-year warranty against defective materials or workmanship.
Manufacturer/Installer must also provide a separate, written 1-year warranty on
the trench’s grill covers protecting the Owner against defective materials or
workmanship. (In the event of grill cover defect, Manufacturer will replace any
portion of it at no cost to the Owner.)

B. The Manufacturer shall provide its limited non-prorated five-year warranty. The
warranty shall cover that the system is free of all defects due to poor
workmanship and materials for a period of (5) five years from the date of
Substantial Completion. Furthermore, if the system is operated in accordance with
written instructions given and accepted by the Owner, it will perform in complete
accord with the specifications.
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C. The warranty shall not include damage caused by abusive treatment to the system
either during the construction phase of the project or when the system is
operational.

PART 2- PRODUCTS

2.01 PERIMETER OVERFLOW RECIRCULATION SEGEMENTAL GUTTER

A. Approved Manufacturers

1. Intent of the design is to provide segmental gutters, cut and fitted
accordingly to provide the appearance of a curved gutter system, meeting
the intent of the design on the contract plans. Approved manufactures and
the associated models are listed below:

a. Whitten Products – Model No: PRS – DL

b. Neptune Benson – Model No: VCRS

c. Paddock Industries – Model No: M200

d. Approved Equal

B. Overflow Channel & Backsplash

1. The channel and backsplash of the gutter system shall be manufactured
entirely of a 12 gauge type 316L stainless steel with a 2B finish.

2. The supporting stiffeners for the interior and exterior of the channel shall
be of 12 gauge type 304L stainless steel with mill finish. The channel
leveling angle shall be of 3/16-inch thick type 304L stainless steel with
mill finish.

3. All exposed horizontal surfaces shall be sand blasted to provide a skid
resistant finish.

C. Return Tube & Inlets

1. Filtered water return system, inclusive of pipe, fittings, and inlets, shall be
NSF listed PVC with the exception of stainless steel jacketed couplings at
the supply converter to transition from stainless to PVC. Internal
pressurized stainless steel return loop return system will also be
acceptable.

2. Velocity in the return tube shall be less than the velocity specified by state
and local health codes in regards to pressure lines.

3. Inlets shall be installed so that their jetting action is directed at 45o

towards the pool floor and at spacing intervals less than spacing defined
by state and local health codes. The design velocity shall be between 10 –
20 ft/s at a pressure between 4 – 7 PSIG.

4. Each return tube shall be fitted with PVC jet wash fittings whose purpose
and spacing shall be to provide some acceleration to water at the bottom of
the overflow channel and thereby move along sediment in those areas.
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D. Overflow Channel Grating

1. The drainage channel of the gutter shall be completely covered with a
tamper-proof removable grate fabricated entirely of white, UV stabilized,
Unigrate. Said grate shall be skid resistant and capable of supporting at
least 450 lbs. per square foot structural bearing load with stiffeners not
more than 4’-0” on center. The grating shall be made to friction fit into
the channel eliminating the need for fastening hardware. Gratings
requiring mechanical fasteners shall not be acceptable.

E. Anchorage

1. The entire perimeter of the gutter shall be anchored to the steel of the pool
structure by means of welding the leveling angles to #5 galvanized u-bars
at intervals not to exceed 4’-0” on center or 18-inches from a corner. For
renovation or replacement gutters, plated steel thunder-studs or steel
dowels may be used. In either case, others shall ground the entire system
per N.E.C./State Codes/Local Codes.

2. Stainless steel deck equipment anchors shall be attached to stainless steel

gutter with stainless steel angle brackets.

E. Converters

1. The appropriate number of drain converters shall be provided such that the
velocity in the pipe of each converter shall not exceed that which is
specified by state or local health codes in regards to gravity lines unless
the converter is under direct pump suction in which case the code velocity
for suction lines shall govern.

2. The appropriate number of supply converters shall be provided such that
the velocity in the pipe of each converter shall not exceed that which is
specified by state or local health codes in regards to pressure lines.
Converters requiring concrete encasement shall not be acceptable.

3. All converters shall be fabricated of 12 gauge type 304L stainless steel
with schedule 10 pipes and a minimum of 3/8-inch thick stainless steel
flanges. Said flanges shall incorporate an ANSI 16.5 B bolt pattern.

2.02 ADDITIONAL EQUIPMENT:

A. Depth Markers

1. Vinyl depth markers shall be furnished, in accordance with all state and
local health codes regarding nomenclature, spacing, and minimum height
requirements, by the gutter manufacturer.
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2. The depth markers shall be of a flat black finish and shall be field installed
by means of self-adhesive backing against a stainless backsplash. With a
deck level gutter, the depth markers shall be installed on the face of the
gutter.

B. Racing/Safety Line Cup Anchors

1. Install recessed cup anchors, in the 4-inch strip of exposed stainless below
the handgrip in the locations detailed on the drawings. The anchors shall
be comprised of a 316L stainless link and retaining pin all captured within
a Vaylox 351 custom molded cup. Said assembly shall be held in place by
means of the pin against the back of stainless face and will thereby be
tamper resistant. Anchors that can be easily removed when no tension
exists in the lane/safety line shall not be acceptable.

2.03 PERMITER OVERFLOW RECIRCULATION SOOTH RADIUS CURVED GUTTER –
BID ALTERNATE

A. Approved Manufactures

1. Intent is to provide a smooth curve gutter system that will match the
proposed curved walls on the contract drawings. Gutters shall be cut and
fitted accordingly to provide a smooth curve radius without straight
sectional pieces, meeting the intent of the design on the contract plans.

2. Additional equipment featured in 2.02A through B shall be incorporated
into the gutter system in the bid alternate

3. Approved manufactures and the associated models are listed below:

a. Paddock Industries – Model No. – R300

b. Approved Equal

B. Overflow Channel & Backsplash

3. The channel and backsplash of the gutter system shall be manufactured
entirely of a 12 gauge type 316L stainless steel with a 2B finish.

4. The supporting stiffeners for the interior and exterior of the channel shall
be of 12 gauge type 304L stainless steel with mill finish. The channel
leveling angle shall be of 3/16-inch thick type 304L stainless steel with
mill finish.

5. All exposed horizontal surfaces shall be sand blasted to provide a skid
resistant finish.

C. Return Tube & Inlets

6. Filtered water return system, inclusive of pipe, fittings, and inlets, shall be
NSF listed PVC with the exception of stainless steel jacketed couplings at
the supply converter to transition from stainless to PVC. Internal
pressurized stainless steel return loop return system will also be
acceptable.
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7. Velocity in the return tube shall be less than the velocity specified by state
and local health codes in regards to pressure lines.

8. Inlets shall be installed so that their jetting action is directed at 45o

towards the pool floor and at spacing intervals less than spacing defined
by state and local health codes. The design velocity shall be between 10 –
20 ft/s at a pressure between 4 – 7 PSIG.

9. Each return tube shall be fitted with PVC jet wash fittings whose purpose
and spacing shall be to provide some acceleration to water at the bottom of
the overflow channel and thereby move along sediment in those areas.

D. Overflow Channel Grating

1. The drainage channel of the gutter shall be completely covered with a
tamper-proof removable grate fabricated entirely of white, UV stabilized,
grating. Said grate shall be skid resistant and capable of supporting at
least 450 lbs. per square foot structural bearing load with stiffeners not
more than 4’-0” on center. The grating shall be made to friction fit into
the channel eliminating the need for fastening hardware. Gratings
requiring mechanical fasteners shall not be acceptable.

E. Anchorage

2. The entire perimeter of the gutter shall be anchored to the steel of the pool
structure by means of welding the leveling angles to #5 galvanized u-bars
at intervals not to exceed 4’-0” on center or 18-inches from a corner. For
renovation or replacement gutters, plated steel thunder-studs or steel
dowels may be used. In either case, others shall ground the entire system
per N.E.C./State Codes/Local Codes.

3. Stainless steel deck equipment anchors shall be welded to stainless steel

gutter with stainless steel angle brackets.

F. Converters

1. The appropriate number of drain converters shall be provided such that the
velocity in the pipe of each converter shall not exceed that which is
specified by state or local health codes in regards to gravity lines unless
the converter is under direct pump suction in which case the code velocity
for suction lines shall govern.

2. The appropriate number of supply converters shall be provided such that
the velocity in the pipe of each converter shall not exceed that which is
specified by state or local health codes in regards to pressure lines.
Converters requiring concrete encasement shall not be acceptable.

3. All converters shall be fabricated of 12 gauge type 304L stainless steel
with schedule 10 pipes and a minimum of 3/8-inch thick stainless steel
flanges. Said flanges shall incorporate an ANSI 16.5 B bolt pattern.
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PART 3 – EXECUTION

3.01 INSTALLATION:

A. Contractor must provide written confirmation and identification of site-specific
benchmark prior to commencing gutter installation.

B. Welds

1. Only welders authorized by the Gutter System Manufacturer shall
mount the perimeter overflow system on the pre-embedded anchorage
installed by “others”.

2. Gutter system sections shall be leveled to a tolerance of ± 1/ 16-inch and
subsequently welded into one continuous length around the entire
swimming pool perimeter in question.

3. Welding shall be of TIG process and shall be cleaned and blended when
still hot to present a flush, smooth finish.

C. Testing

A. After the gutter sections are together the return tube and inlets shall be
installed and then hydrostatically tested for leaks at a pressure of 7-10
PSIG for two hours.

D. Sign-Off

A. Immediately following completion of the installation, the installer shall
obtain written certification from the Contractor that the installation is
acceptable, complete, tested, and that the gutter overflow rim is level to a
tolerance of ± 1/16-inch around the entire pool perimeter in question.

E. Grout Space

A. After installation is complete, the Contractor shall apply a non-shrink
grout in the amount of a minimum 3-inches under the gutter and 5-inches
behind. Grout installation shall not occur in lifts greater than 12-inches to
prevent buckling of the overflow channel and shall be properly vibrated to
eliminate voids.

F. Sealant Joints

A. After the installation of the grout is finished the Contractor shall provide a
sealant joint at the interface of the exposed gutter face and the pool finish
as well as at the interface of the backsplash and pool deck.

G. Cleaning

A. After all construction in the area of the gutter is complete, and before the
pool is filled, the gutter shall be given a final cleaning with the
manufacturer provided cleaning supplies.

END OF SECTION
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SECTION 15495

SWIMMING POOL EQUIPMENT

PART 1 - GENERAL

1.01 WORK INCLUDED:

A. Furnish and install complete pool mechanical system as indicated on the drawings
and as specified herein, including:

1. The complete pool water filtration systems shall include the media, filter
tank, internal collection and distribution system, automatic backwash
system, vent, sight glass, face piping and valves, pumps and motors,
chemical feed and control equipment.

2. Furnish and install collector tank/surge and equipment, fittings, hatches,
ladders, float valves and isolation valves as required to plumb pool
fittings, drains, features and gutters through surge tank to pumps.

3. Furnish and install skimmers and main drains.

4. Furnish and install gutters and main drains.

5. Furnish and install auto-fill systems, pool bonding (grounding)
connections to sanitary systems.

6. Furnish and install pipe, fittings and valves as required to connect
chemical treatment equipment to pool system.

7. Furnish and install pipe fittings and valves as required to plumb pool
fittings, drains, inlets, fill and drain systems and skimmers to recirculation,
filter and backwash.

8. Furnish and install Schedule 80 PVC pipe and fittings for all piping in the
activity pool, wading pool, and spray deck hydraulic system.

9. Furnish and install all chemical feeders, storage tanks and chemical
analyzers.

B. Final testing and demonstration to Owner.

C. Provide system start up and operator training by a certified manufacturer’s
representative. Operator training shall occur until the owner is satisfied with the
training.
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1.02 RELATED WORK:

A. The following divisions contain work that relates to this section:

1. Section 13000, SUMMARY OF WORK FOR POOLS

2. Section 13153, DECK EQUIPMENT AND POOL ACCESSORIES

3. Section 15480, ULTRAVIOLET SYSTEM

4. Section 15493, PERIMETER OVERFLOW RECIRCULATION
SYSTEM

5. Section 15496, SPRAY EQUIPMENT

6. Division 16 – ELECTRICAL

7. Disconnects conduit and wiring to pre-wired pool system control panel,
and from pool system panel to pool system components. Panels,
disconnects, conduit and wiring for water feature booster pumps and
controls. Electrical bonding and grounding of pool systems and
equipment as required by Article 680, NEC.

1.03 QUALITY ASSURANCE:

A. Special attention is directed to the materials, design standards and performance
characteristics described in the bidding documents and shown on the Drawings.
They establish standards of function, dimension, appearance, durability, design,
operational efficiency and performance, and overall quality required of the filter
systems. In order to assure that each item of equipment performs in conjunction
with all other system components, the Owner requires that the filter manufacturer
be a single source of supply for all the items of equipment as listed and described
within the complete Section 13000. The Owner and Engineer may reject any
system not meeting any or all of the specific performance requirements herein.

B. Only suppliers/manufacturers who have established a proven record of
performance with at least five (5) years of sand filter fabrication shall be
acceptable. System shall be fabricated and fully assembled in a Certified
Manufacturing Plant. Filters must have proven filtration performance
demonstrated by at least ten (10) swimming pools operating at least one year
under normal loading conditions, which have consistently operated at least 25
days between media replacement or cartridge cleaning. Prime bidders are
cautioned that the manufacturers’ stock pressure sand filtration systems will be
approved only if such system, in fact, meets all the material and performance
requirements specified herein.

C. The filter system shall meet all State and local Health code requirements.
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D. Due to the specialized nature of the work and products herein, the installation
Supervisor of the Manufacturer shall be required to have a minimum of three (3)
years of filtration installation experience and show at least five (5) installations of
public-use pool filtration systems in successful operation for a least two (2) years.

1.04 REFERENCES:

A. American National Standards Institute (ANSI) A108/A118/A136.1 - American
National Standard for Installation of Ceramic Tile.

B. American National Standards Institute/National Spa and Pool Institute
(ANSI/NSPI) ANSI/NSPI 1 - American National Standard for Public Swimming
Pools.

C. American National Standards Institute/American Society of Mechanical
Engineers (ANSI/ASME) A112.19.8 - Suction Fittings for Use in Swimming
Pools, Wading Pools, Spas, and Hot Tubs, Includes Addenda A.

D. ASTM International (ASTM):

1. D1784 - Standard Specification for Rigid Polyvinyl chloride (PVC)
Compounds and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds.

2. D1785 - Standard Specification for Polyvinyl Chloride (PVC) Plastic Pipe,
Schedules 40, 80, and 120.

3. D2564 - Standard Specification for Solvent Cements for Polyvinyl
chloride (PVC) Plastic Piping Systems.

4. D2855 - Standard Practice for Making Solvent-Cemented Joints with
Polyvinyl chloride (PVC) Pipe and Fittings.

E. International Association of Plumbing and Mechanical Officials (IAPMO).

F. National Fire Protection Association (NFPA) 70 - National Electric Code.

G. National Sanitary Foundation/American National Standards Institute (NSF/ANSI)
Standard 50 - Circulation System Components and Related Materials for
Swimming Pools, Spas/Hot Tubs.
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1.05 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

A. Submittals for Review:

1. Product Data: Manufacturer’s descriptive data, specifications and
installation instructions for:

a. Piping.

b. Filters.

c. Pumps and strainers.

d. Variable Frequency Drives (VFD).

e. Chemical controller, calcium hypochlorite feeder, and pH feeder.

f. Valves.

g. Gauges, thermometers, control panels and flow meters.

h. Any permanent component on this system,

2. Performance Criteria: For products specified by performance criteria only,
document conformance with design calculations or past performance
records with list of previous installations and contact information.

B. Quality Control Submittals:

1. Certificates of Compliance: Submit certification that pool system complies
with requirements of applicable codes, ordinances, rules, and regulations,
ANSI/NSPI 1, and ANSI/ASME A112.19.8.

C. Closeout Submittals:

1. Operation and Maintenance Data: Include data for pool and pool
equipment, and warranty information. Contractor shall supply four (4)
complete Operation and Maintenance manuals for all products supplied in
this project. The manuals shall be project specific, any general Operation
and Maintenance manuals shall be rejected.

2. Maintenance manual shall have a complete system diagrams displaying
the valve number, valve function, on specific system, and how to operate
the system opening and closing valves.

3. Warranties.
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4. Owner’s Certificate of Instruction.

1.06 DELIVERY, STORAGE AND HANDLING:

A. Store pool system components off ground and protect with waterproof covering.

B. Protect piping and accessories from exposure to ultraviolet and from contact with
chemicals that could cause damage or deterioration.

1.07 WARRANTIES:

A. Furnish filter and related items manufacturer’s limited 1 year warranty against
defective materials and workmanship, starting on the date of Substantial
Completion.

PART 2 - PRODUCTS

2.01 EQUIPMENT:

A. Main Drain – Activity Pool

1. Sumps shall be fabricated of high density resin. Sumps shall be fitted with
waterproofing flanges, hydrostatic relief valves with collection pipes and
tamper proof PVC cover grates. All Fittings should be of non-corrosive
materials. Maximum opening of grates shall be 3/8-inch with total open
areas as required to accommodate specified flow rate at velocity not to
exceed 1.5 F.P.S. Load bearing capacity of grating as installed shall be at
least 200 pounds per square foot..

2. Open area of grates shall be of 183.06 square inches. Grates shall be
manufactured by Lawson Aquatics, model No MLD-FG-1818-WT, or
approved equal.

3. Furnish and install on 18-inch by 18-inch main drain sump manufactured
by Lawson Aquatics, model No MLD-FT-1818-WT, or approved equal.

B. Main Drain – Wading Pool

1. Sumps shall be fabricated of high density resin. Sumps shall be fitted with
waterproofing flanges, hydrostatic relief valves with collection pipes and
tamper proof PVC cover grates. All Fittings should be of non-corrosive
materials. Maximum opening of grates shall be 3/8-inch with total open
areas as required to accommodate specified flow rate at velocity not to
exceed 1.5 F.P.S. Load bearing capacity of grating as installed shall be at
least 200 pounds per square foot.
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2. Open area of grates shall be of 42.12 square inches. Grates shall be
manufactured by Lawson Aquatics, model No MLD-FG-0909-WT, or
approved equal.

3. Furnish and install on 9-inch by 9-inch main drain sump manufactured by
Lawson Aquatics, model No MLD-FT-0909-WT, or approved equal.

C. Main Drain – Spray Deck

1. Sumps shall be concrete formed per drawing detail. Sumps shall be fitted
with waterproofing flanges, hydrostatic relief valves with collection pipes
and tamper proof PVC cover grates. All Fittings should be of non-
corrosive materials. Maximum opening of grates shall be 3/8-inch with
total open areas as required to accommodate specified flow rate at velocity
not to exceed 1.5 F.P.S. Load bearing capacity of grating as installed shall
be at least 200 pounds per square foot.

2. Open area of grates shall be of 215 square inches. Grates shall be
manufactured by Lawson Aquatics, model No MLD-FG-2424-WT, or
approved equal.

3. Furnish and install on 24-inch by 24-inch main drain grate and frame
manufactured by Lawson Aquatics, model No MLD-FT-0909-WT, or
approved equal.

D. Skimmers – Wading Pool Only

1. Skimmers shall be model no. SP1082, as manufactured by Hayward, or
approved equal.

2. Skimmers shall have 2-inch socket outlet connections, providing one port
to the filter pump, and one port for the equalizer line.

3. Skimmer covers shall be raised and finished flush with pool deck slab.

4. Each skimmer shall be supplied with one (1) extra strainer basket.

5. Skimmers shall be NSF approved.

E. High Rate Sand Filter – Activity Pool

1. Provide the filter system. The filter system shall be high rate sand filter
with capacity of 159-634 gallons per minute, providing 31.7 square feet
filter area, when operating at a filtration application rate not to exceed 15
gallons per minute per square foot of filter area. The filter system shall
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have a factory provided automatic backwash system. The filter system
shall be a Stacked Duel Tank Design, providing two (2), model no.
4884SHFFG-S-6R Sand Filters manufactured by Neptune-Benson,
Pentair, National Filters, or approved equal.

2. The filter shall include the media.

3. System shall be fabricated and fully assembled at the manufacturer’s plant
for pressure testing and dimensional verification. System shall be knocked
down for shipping purposes in subassemblies for minimum field assembly.
Internal manifold and lateral piping shall be factory installed and shipped
in place.

4. Two (2) saddle style bases shall be provided for tank support. Systems
that incorporate stacked tanks shall include similar bases and mounting
saddles for the upper vessel. Access to the tank shall be provided by a 14-
inch by 18-inch manhole with a two (2) bolt, four (4) point yoke. Manhole
seal shall be complete with one (1) piece ¼-inchneoprene gasket and
positioned so that internal pressure from the filter will augment the seal.
Externally mounted bolt-on covers will not be accepted.

5. Drain out system shall consist of one (1) ¾-inch fiberglass coupling
mounted to the tank bottom. Each coupling shall be fitted with a slotted
PVC sand retainer. Air relief connection shall be one (1) ¾-inch coupling
provided on top of the tank. Bulkhead fittings will not be accepted.

6. Each filter tank shall be equipped with the necessary flanges and
connections for the internal and external piping. Connections shall be
comprised of 1-inch minimum thickness fiberglass flanges with ANSI
standard 150 lb. bolt pattern. Connections requiring bolt-thru hardware
will not be accepted.

7. The resin used shall be a commercial grade, premium corrosion resistant
vinylester that has been evaluated in a laminate by test in accordance with
ASTM C-581 in service comparable to the intended service and
recommended for this service by the manufacturer. Other generic types of
resin such as isophthalics or general purpose polyester resins shall not be
acceptable.

8. Ultraviolet absorbers shall be added to the exterior surface for improved
exterior resistance.

9. Chopped strand mat shall be constructed from commercial grade E- type
glass strands bonded together using a binder. The strands shall be treated
with a sizing that is chemically compatible with the resin system used.
Continuous roving shall be a commercial grade of E-type glass fiber with
a sizing that is chemically compatible with the resin system used.
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10. The inner surface exposed to the corrosive environment shall be followed
with a layer composed of vinylester resin, reinforced only with non-
continuous glass fiber strands applied to a minimum thickness of 0.100-
inches. The combined thickness of the inner surface and interior layer
shall be 0.110 to 0.130-inches and in no case less than 0.100-inches.

11. The exterior laminate shall consist of filament winding and unilateral
construction so as to create a modulus of elasticity to maintain no more
than 0.1-percentstrain in any direction.

12. Resin used in these layers shall be Hetron 922 incorporating a
Cobalt/MEKP cure system as recommended by the manufacturer.

13. The filter tank shall be suitable for 50-pounds per square inch working
pressure, hydrostatically tested to 1.1 times the working pressure and
designed with a 4:1 safety factor.

F. Filter Piping – Internal – Activity Pool

1. The upper and lower internal distribution system shall be a horizontal
header/lateral arrangement. The headers shall be Schedule 80 PVC
construction, capped on one end and flanged on the other end. Lateral
connections shall be spaced no more than 6-inch on the centers and shall
be 1½-inch FPT connections.

2. Underdrain laterals shall consist of 1½-inch Schedule 80 PVC pipe with
machined double slotted openings on 1/8-inchcenters. Machined openings
shall be designed to retain all media particles as small as .30-millimeter
particle size. Molded or drilled openings or retainer screens will not be
acceptable. Each lateral shall be fabricated complete with a socket cap on
one (1) end and male adapter on the other. Both fittings to be solvent
welded to the slotted pipe. Laterals shall be fitted with a rubber 0-ring to
allow for proper positioning of the machined openings.

3. Upper laterals shall consist of 1½-inch Schedule 80 PVC pipe with ½-inch
wide machine slotted openings on 1 ¼-inch centers. Upper laterals shall
be designed and sized at the factory so as to provide uniform distribution
and unrestricted flow during filter and backwash cycles. Laterals shall be
fitted with a rubber 0-ring to allow for proper positioning of the machined
openings.

4. All hardware in wetted areas shall be T304L stainless steel or non-
metallic.
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G. Face Piping – Activity Pool

1. External face piping shall be Schedule 80 PVC pipe and fittings. All
fittings, including 10-inch and 12-inch sizes shall be molded type.
Fabricated or fiberglass wrapped fittings will not be acceptable. Flanges
shall be located so as to allow for easy dismantling of face piping. All
fittings shall be solvent cemented.

2. Piping shall be drilled and tapped where necessary to accommodate gauge
tubing connectors.

3. All valves 3 – 12-inch shall be constructed with cast aluminum ASTM
S12A housing and fully coated with Rilsan on all interior and exterior
surfaces. Internal components include EPDM resilient lining, Rilsan
coated ductile iron disc and T304 stainless steel shaft. Valves 14-inch and
larger shall be constructed with cast iron housing epoxy coated and with
nylon coated ductile iron disc. Unless otherwise specified, all nuts and
bolts shall be stainless steel with stainless steel washers to be used when
secured to PVC flanges.

4. Standard accessory items shall include sight glass rated for 50 pounds per
square inchwith polycarbonate glass, remote mounted gauge panel with
two 4½-inchdiameter pressure gauges, ¼-inch petcocks, ¼-inch poly vent
tubing with PVC compression adapters.

5. Face piping shall be fully factory assembled, knocked down and crated for
shipment. The warranty of the face piping shall be provided by the filter
manufacturer. Field gluing or assembly of the face piping by anyone other
than the filter manufacturer will not be accepted.

6. Face piping arrangement shall be as indicated on the drawings.

H. High Rate Sand Filter – Wading Pool and Spray Deck

1. Provide the filter system. The filter system shall be high rate sand filter
with capacity of 135 gallons per minute when operating at a filtration rate
not to exceed 15 gallons per minute per square feet of filter area. The
filter system shall have a factory provided automatic backwash system.
The filter shall have 9.0 square feet of filter area and shall be
manufactured by Neptune Benson, model 42CCFG-3WAM3-3, or
approved equal.

2. The equipment described herein shall be products of a manufacturer
regularly engaged in the fabrication of fiberglass pressure vessels for at
least 10 years.
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3. The filter tank(s) shall be no less than 42-inch diameter suitable for 50 psi
working pressure and designed with a 4:1 safety factor. In connection
with Section X of the ASME Code, the vessel test pressure should not
exceed the design pressure by more than 10%.

4. The filter shall be an upright cylinder with semi-hemispherical ends and
mounted onto a pedestal style base for support. 36-inch and 42-inch
access shall be through a 9-inch x 11-inch nominal hand hole (8-inch x 10-
inch opening) with o-ring seal and secured with a yoke. Hand hole shall
be positioned so that internal pressure from the filter will augment the
seal. 42-inch diameter shall have a loose base to allow passage through a
STD 36-inch door opening.

5. 42-inch diameter tanks shall include a combination drain/media dump
port. All models shall be provided with a ¼-inch petcock for air relief and
a 2-inch diameter 0-60 psi pressure gauge. Each filter tank shall be
equipped with the necessary inlet/outlet bulkhead connections for the
internal and external piping.

6. The resin shall be a commercial grade 1 premium corrosion resistant
polyester that has been evaluated in a laminate test in accordance with
ASTM C-581 in service comparable to the intended application. No
thixotropic agent shall be added. Resin pastes used to fill crevices may
contain thixotropic agents provided that all such areas are subsequently
covered with a full corrosion resistant barrier laminate. Exterior surface
shall be an ultraviolet inhibiting premium grade gel-coat. The laminate for
the entire tank shall be corrosion resistant with multiple structural
reinforcing layers built up to the required design thickness.

7. Filter shall carry a five (5) year limited warranty.

8. Filter shall carry NSF Standard 50 listing.

9. TABLE 1
LAMINATE MINIMUM PHYSICAL PROPERTIES

Tensile Strength 26,500 psi ASTM D638
Flexural Strength 39,400 psi ASTM D790
Izod Impact Strength 29.0 ft-lbs/in ASTM D256
Barcol Hardness 50 ASTM D2583
Water Absorption 0.09% ASTM D570

I. Filter Internal Piping – Wading Pool and Spray Deck

1. The internal distribution system shall be a horizontal header/lateral
arrangement. The headers shall be 3-inch Schedule 80 PVC construction.
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Lateral connections shall be spaced no more than 6-inch on the centers and
shall be 1½-inch FPT connections.

2. Underdrain laterals shall consist of 1½-inch Schedule 80 PVC pipe with
.012-inch wide machined double slotted openings on 1/8-inch centers.
Machined openings shall be designed to retain all media particles as small
as .30 mm particle size. Each lateral shall be fabricated with a socket cap
on one end and male adapter on the other. Both fittings to be solvent
welded to the slotted pipe. Laterals shall be fitted with a rubber o-ring to
allow for proper positioning of the machined openings.

3. Overdrain laterals shall consist of 1½-inch Schedule 80 PVC pipe with ¼-
inch wide machine slotted openings on 1¼-inch centers. Overdrain laterals
shall be designed to provide uniform distribution and unrestricted flow
during filter and backwash cycles. Fabrication shall be as specified for
underdrain laterals.

4. All internal components of the filter shall be factory installed.

5. Internal piping shall carry a three (3) year warranty.

J. Filter External Piping – Wading Pool and Spray Deck

1. External face piping shall be 3-inch Schedule 80 PVC pipe and fittings.
Flanges shall be located so as to allow for easy dismantling of face piping.
All fittings shall be solvent cemented.

2. Piping shall be drilled and tapped where necessary to accommodate gauge
tubing connectors.

3. All valves 3-inch – 12-inch shall be constructed with cast aluminum
ASTM S12A housing and fully coated with Rilsan on all interior and
exterior surfaces. Internal components include EPDM resilient lining,
Rilsan coated ductile iron disc and T304 stainless steel shaft. Valves 14-
inch and larger shall be constructed with cast iron housing epoxy coated
and with nylon coated ductile iron disc.

4. Standard accessory items shall include sight glass rated for 50 psi with
polycarbonate glass, remote mounted gauge panel with two 4½-inch
diameter pressure gauges, ¼-inch petcocks, ¼-inch poly vent tubing with
PVC compression adapters.

K. Three(3)- Way Valve Control Assembly - All Pools and Spray Deck

1. A mechanical linkage shall connect two (2) valves in order to create
simultaneous movement.
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2. Connecting pieces shall vary with the size of face piping in order to
operate with suitable mechanical advantage.

3. All linkage parts shall be T304 stainless steel.

4. Linkage shall be designed so that filter and backwash cycles can be
accomplished by repositioning a pair of valves.

5. Each pair of valves shall be operated as specified with lever, gear or
electric actuation.

6. All linkage components shall be grit blasted to a 1-2 mil profile. Blast
media shall be completely non-ferric.

7. All linkage components shall be finish coated with 3-4 mils DFT of Type
316 pigmented stainless steel paint.

L. Model MFP 3 Automatic Controller – All Pools and Spray Deck

1. The controller shall govern the operation of the filter system by means of a
programmable logic controller. All power to the controller and valves
shall be 120 VAC or 240 VAC – single phase, 50/60HZ.

2. The controller shall be housed in a NEMA 12 polycarbonate enclosure
with padlockable stainless steel snap latch hinges.

3. The controller shall include a 2-row x 16 character LCD display with a 16
button keypad and programmable function keys. The controller shall have
programs for filtered water (3WAY) and standard backwash functions for
up to 4 tank/4 cell systems. The unit shall display system operation and
status functions.

4. The controller shall include (5) miniature plug-in double pole/double
throw (DPDT) relays fully integrated to manage the system functions.

5. The controller shall include two (2) normally open/normally closed dry
contacts to turn off/on devices during backwash cycle.

6. The controller shall include a timed heat exchanger cool down relay
(fireman’s switch).

7. A pressure switch shall be installed to sense and signal for backwash
actuation based on a field adjustable pressure.
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8. ½-inch strain relief connections shall be provided in the bottom of the
enclosure for all of the necessary input connections.

9. The Model MFP 3 Controller shall provide the following operational
features:

a. Manual backwash initiation

b. Automatic backwash initiation (pressure and/or time options)

c. Timer for time clock backwashing

d. Manual backwash abort initiation

e. Fixed backwash duration and delay features

f. Real time clock with battery backup of data entry to maintain time
during power failure.

g. Capable of controlling up to (4) filters and (1) one priority valve

10. All controller programming shall be accomplished using on-screen
instructions.

11. Controller shall be UL labeled.

M. Electric Operators – All Pools and Spray Deck

1. Electric service shall be 110 VAC.

2. Operator housing shall be corrosion resistant NEMA 4X (IP65).

3. Electrical connectors shall be four-pole industrial style and meet DIN
43650 standards. Plug connection shall be gasketed and mechanically
secured with a stainless steel screw. Harness assemblies from operator to
control panel shall be factory fabricated. No field wiring shall be required.

4. Drive assembly shall include hardened steel and polyamide reduction
gears with permanent lubrication.

5. Operator shall be equipped with a manual override.

6. Operator shall have a visual position indicator.

7. Electric drive motor minimum duty cycle rating to be 35%. Overloading
protection shall be self-resetting.
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8. Limit switches shall be provided to allow adjustment of cycle.

9. Two additional limit switch contacts shall be provided for indication or
auxiliary.

N. Media – All Pools and Spray Deck

1. Gravel support media of a hard coarse aggregate with a subangular grain
shape with a particle size of 1/8-inch x ¼-inch shall be used on the inside
of the bottom head to the elevation where the filter media commences.
The specific gravity shall not be less than 2.5. Support media shall be
placed by hand to avoid damage to the underdrain system and leveled
before the addition of the upper layer of filter media. Concrete underfill is
not recommended. Support gravel shall be delivered and stored in 100
pound bags (approximately one cubic foot) for ease of handling and
elimination of possible contamination. Media shall be free from minerals
which may precipitate onto pool surfaces.

2. Sand shall be a carefully selected grade of hard, uniformly graded silica
material. Media shall be naturally rounded particles of silica or milled
angularly shaped particles of silica quartz. Sand shall have a particle size
between .45mm and .55 mm.(#20). No more than 1.5% shall be allowed
to pass through a #40 sieve (.0164-inch). Uniformity coefficient shall not
exceed 1.53. Specific gravity to be not less than 2.5. Filter shall contain a
minimum bed depth of 11-inch. Systems which do not provide a
minimum 11-inch bed depth will not be acceptable. Sand shall be
delivered and stored in 100 pound bags (approximately one cubic foot) for
ease of handling and elimination of possible contamination. Media shall
be free from minerals which may precipitate onto pool surfaces.

3. Each filter tank shall be provided with the following:

1/8-inch x ¼-inch gravel 3 cu.ft. per tank
.45 - .55 sand 9 cu.ft per tank

O. Filter System Packaging – All Pools and Spray Deck

1. All filter piping and valves shall be factory assembled and knocked down
into sub-assemblies for shipment.

2. The components shall be carefully packaged in a totally enclosed wooden
crate to prevent damage during transport.
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P. Pressure Gauges

1. Provide pressure gauge for pump discharge mounted on panel attached to
filter tank. Gauge(s) shall be at least 2 ½-inches in diameter, calibrated in
psi for 0 to 60. Provide gauge cock and pressure tubing. Provide pressure
gauge installed at pump discharge with rubber fitting.

Q. Vacuum Gauges

1. Provide compound gauge for pump suction port. Gauge(s) shall be at least
2 ½- inches in diameter. Gauge shall be calibrated to 30-inches hg
vacuum and 0 to 60 psi.

R. Automatic Make-up Water Level System – All Pools

1. Pool water level shall be maintained by an automatic water make up
system operated by the Chemical Controller.

2. System shall consist of a water level probe, found in the collector tank.

3. Water level shall be controlled by the use of a three-probe electrode
system, two for high and low level and one ground. Electrodes shall be
T316 stainless steel connected to a UL approved probe holder. A
mechanical linkage or float operated system will not be acceptable.

4. Probe shall include 3F3E/ 16ML1A4/ Probe per Foot manufactured by
Gem Sensor, or approved equal.

S. Backwash Sight Glass

1. Backwash sight glass shall be furnished for installation on backwash line.
Gauge body shall be of all bronze construction with a 1 1/2-inch male
threaded connector for mounting on backwash line.

T. Filter Vent

1. A vent valve shall be furnished for installation at top of each filter tank.

U. Flowmeter

1. Flowmeter shall be installed in the filtered water return line to the pool.
Flowmeter shall be Signet 2536 complete with flow sensor. Flowmeter
shall be digital with electronic read out to connect to chemical controller.
Flowmeter shall be manufactured by GF Signet, or approved equal.



15495-16

V. Backwash Funnel

1. Fill funnel shall be fabricated of Schedule 80 PVC, 14-inches round at top
tapering 4-feet to bottom outlet with 10-inch pipe stub.

W. Pumps and Motors:

1. Pumps uses for the Activity Pool, Wading Pool, and Spray Deck shall be
listed below:

a. Activity Pool:

i. Filter Pump: Model No. 530SC 4-9SC, 15 HP pump.
Pump shall be designed for 720 GPM, at 60.78 TDH.
Pump shall have a 3 phase, 460 volt motor. Pump shall
be manufactured by Marlow, or approved equal.

ii. Filter Pump Strainer: A strainer shall be installed on the
influent side of the pump suction. Strainer shall be a 8-
inch diameter strainer, with one extra basket. Strainer
shall be a model no. 150NBFG85ER1, manufactured by
Neptune Benson, or approved equal.

b. Wading Pool:

i. Filter Pump: The filter pump shall be 3 HP with VFD,
Model No. 011012 IntelliFlo VF by Pentair, or approved
equal. Pump shall deliver 80 GPM at 35.54 TDH. Pump
shall have a single phase, 230 volt motor. Pump shall
have an integral strainer.

c. Spray Deck:

i. Filter Pump: The filter pump shall be 3 HP with VFD,
Model No. 011012 IntelliFlo VF by Pentair, or approved
equal. Pump shall deliver 80 GPM at 45.34 TDH. Pump
shall have a single phase, 230 volt motor. Pump shall have
an integral strainer.

ii. Booster Pump: The booster pump shall be 7.5 HP, Model
No. 3400322 EQ series EQK75 by Pentair, or approved
equal. Pump shall deliver 80 GPM at 60 TDH. Pump shall
have a 3 phase, 460 volt motor. Pump shall have an
integral strainer.
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2. Motors:

a. Totally enclosed, fan-cooled (TEFC) or open drip-proof (ODP),
with hygroscopic insulation, service factor 1.15, insulation Class F,
sized to operate at full load and speed, designed for continuous
operation.

b. Motor starter with current interrupter overload.
c. Combination motor starters: Hand-off auto switch and positive

overload heater coil; as manufactured by Furnas, Square D, or
Westinghouse.

d. Electrical enclosures: NEMA 12 type, suitable for surface
mounting.

3. Filter pump shall be vibration isolated. The pump shall be mounted on a
¼-inch thick stainless steel plate and neoprene pads shall be placed
between the stainless steel plate and the floor. Neoprene pads shall be
equivalent to the Mason Industries Type Super W Pads. The pads shall be
sized to provide minimum 0.15-inch static deflection under the weight of
the pump.

4. All pumps shall be electrically interlocked with the chemical controller
and system flow meter.

X. Chemical Treatment Equipment

1. Automatic Analyzer and Chemical Feed Controller: Furnish and install a
fully integrated pool water chemical analyzer and feed controller BECS 5
as manufactured by BECS Systems, or approved equal. The chemical
feed controller shall be equipped with options of filter pump control, flow
monitoring, Ethernet/internet, remote control, water level control,
chemical control and temperature control.

a. The chemical controller shall be connected to a dedicated Ethernet
cord. The Contractor shall furnish and install all necessary
software required to run a monitoring system remotely.

2. Chlorine Feed Systems

a. The chlorine feed systems shall be Pulsar 45 feeder for the Wading
Pool, a Pulsar 140 for the Activity Pool, and Pulsar 45 feeder for
the Spray Deck, as manufactured by Lonza, or approved equal

b. The vessels shall be entirely constructed of non-corrosive materials
for exclusive use with uniform dissolve rate calcium hypochlorite
tablets.
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c. The chlorine feed shall be N.S.F. listed.

d. The chlorine feed shall incorporate the principle of spray
technology. Water shall spray on to the grids of briquette tank
making contact with dry chlorinator briquettes. The briquettes shall
be in contact with the water for a short time creating a chlorinated
solution which will fall into the discharge tank. The chlorinated
solution shall be drawn by the vacuum from the discharge tank and
introduce into the recirculation system. The output shall operate
with a vacuum range between 5-inch and 29-inch Hg.

e. The vacuum is created by a mazzei venturi; model 1585X, which is
installed in the post filter recirculation loop driven by a 1hp
booster pump. The venturi is installed on the discharge side of the
Pulsar® pump creating a flow though the venturi, which provides
the suction on the discharge valve evacuating the discharge tank.
An emergency overflow switch shall ensure that water flow to the
spray manifold is shut off in the unlikely event that the discharge
tank has not emptied properly.

f. The system will operate with an inlet water pressure of 25-45 psig.
The inlet water is supplied from the 1 hp pump.

g. The briquette tank shall have a capacity of twenty five (25) pounds
of dry chlorinator briquettes.

h. The chlorine output shall be controlled by a timer or an ORP
controller. The timer has twenty settings and will be controlled by
a PLC/HMI. The timer will allow a minimum available chlorine
(AvCl) output of 3.0lbs./day and will allow a maximum available
chlorine (AvCl) output of 58 lbs./day.

i. The sanitization system shall be capable of functioning in
temperature between 40° F and 115° F.

j. The sanitization system shall operate with Pulsar® Plus Dry
Chlorinator Briquettes having 65% minimum available chlorine
with a 0.4 to 0.6% scale inhibitor (by weight).

k. The systems shall include tablets for start-up and initial operation.

l. Solenoid valve shall be a 1-inch ASCO two-way internal pilot
valve in NEMA 12 enclosure.

m. Solenoid Valve shall be a 1-inch ASCO two-way internal pilot
valve in NEMA 1 enclosure.
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Y. pH Feed Systems

1. Unit shall be a single tank regulator and automatic duel tank switch over
CO2 Metering system and take nominal 800-psi pressure from direct
reading pressure gauges. Manufactured by BECS Systems, or approved
equal. Unit shall be tank mountable and shall connect to CO2 cylinders
(supplied by Owner) by 3/16-inch I.D. braided tubing rated for not less
than 1000 psi. Discharge from unit shall be through thick wall 3/8-inch
OD polyethylene tubing to the feed unit.

2. CO2 from the pressure-reducing valve shall be brought to the feed unit in
thick wall 3/8-inch OD polyethylene tubing. Feed system shall include
120 volt AC solenoid operated valve for remote on/off control of CO2

feed. CO2 feed unit shall also include rate adjusting flow meter scaled
from 0-30 SCFH and have a pressure rating of 100 psi.

3. CO2 from feed unit shall be injected through ½-inch NPT fitting. Unit
shall cause CO2 to be totally diffused and made to go fully into solution
without evidence of CO2 bubbling at any point where water is open to
atmosphere. Unit must be equipped with a check valve to prevent the flow
of water into the feed unit.

4. CO2 tanks shall be anchored/secured with a stainless steel chain when in
place. Tanks furnished by Owner.

Z. Test Kit

1. Provide a test kit for measuring FAC chlorine residuals and pH. Include
sufficient reagents for one year of testing. Furnish in carrying case with
separate slides for pH and chlorine. Test kit shall be a manufactured by
Taylor, mode no. K2000-5, or approved equal.

AA. Eyewash

1. Provide eyewash Model No. 7500 by Hawes, or approved equal.

2. Eyewash shall be wall mounted in the filter room.

BB. Autofill System – Spray Deck

1. Pool water level shall be maintained by an automatic make-up level
controller.

2. Controller package shall consist of a PVC chamber to house stainless steel
probes; a control panel housing, a liquid level relay and delay timer; a self-
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housed 110 volt, 7-day/24 hour timer. Unit shall be WLC-200,
manufactured by Neptune Benson, or approved equal.

3. Water level shall be controlled by the use of a three-probe electrode
system, two for high and low level and one ground. Electrodes shall be
T316 stainless steel connected to a UL approved probe holder. A
mechanical linkage or float operated system will not be acceptable.

2.02 VARIABLE FREQUENCY DRIVES (VFDs)

A. VFD will be installed with each filter pump or booster pump installed in this
project. Each VFD shall match the horsepower of the pump motor, voltage, and
phase. The pump shall have factory installed disconnects and by pass variable
frequency drive for motor protection and thermal overload protection, voltage and
surge limitation, integrated hand / off / auto switch with manual by pass.

1. VFD shall have a factory installed digital display screen. Display screen
shall display the motor operating parameters (HZ, Volts, and amps).

2. VFD enclosure shall be a NEMA 12 enclosure, frame size A5.

1. VFD shall be manufactured by Green Drive, or approved equal.

2. VFD shall be installed in the motor control center

2.03 PIPING

A. Valves and Piping:

1. Piping: All materials and equipment shall be new, of best quality for the
purpose intended, and shall be clearly marked with the manufacturer’s
name and nameplate, date, or stamp and rating. As far as practicable,
materials and equipment shall be one manufacturer.

2. Polyvinyl Chloride Pipe and Fittings:

a. Provide Class 12454 B polyvinyl chloride pipe for all pipes used
for distributing chemical solutions. All pipes shall be Schedule 80.

b. Provide solvent weld type fittings for all chemical solutions
distribution systems except for the lime solution system. A heavy
duty industrial grade PVC solvent cement shall be used.

c. CPVC Schedule 40: Type 1, normal impact, NSF approved for
solvent welding applications, for exposed piping. CPVC piping
shall be used for the heating loop from the supply filtered effluent
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line to the heat exchanger and the heated effluent return from the
heat exchanger back to the filtered effluent line.

3. Flexible connectors:

a. All connections between the chemical proportional feed pumps and
the rigid PVC pipe shall be of flexible plastic hose.

b. The hose shall consist of polyester braided reinforced tubing with a
minimum rating of 150 psi.

c. All materials, hardware components, and accessories shall be
corrosion resistant. They shall be 316 stainless steel, fiberglass,
high density resin, or PVC.

4. Cement: ASTM D2564.

5. Provide check and ball valves as required by same Hayward.

a. Gate valves three inch (3-inch) and larger shall be PVC stainless
steel mounted non-rising stem. Valves shall have flanged ends and
shall be designed for a minimum water working pressure of 150
lbs. per square inch.

b. Butterfly Valves: Butterfly valves shall be EPDM seated with PVC
disc and stainless steel shaft for chlorinated pool water service.
Furnish hand wheel/gear operators on all valves 8-inch and larger
and valves indicated as throttle valve service.

c. Check Valves: Provide a corrosion resistant body, EPDM seated
wafer type valve with bronze plates and shaft.

d. All valves 3-inch and larger shall be ASAHI EPDM butterfly
valves or Hayward industrial PVC valves or approved equal.

e. All valves 3-inch and smaller shall be Spears True Union or
approved equal.

6. Valve connections: Suitable for connection of adjoining pipe; of pipe size
values.

7. Cement: ASTM D2564.

8. Valve connections: Suitable for connection of adjoining pipe; of pipe size
values.
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9. Hangers and supports: Sized to project conditions. Shall be stainless steel,
or FRP, installed with stainless steel hardware.

10. All pipes shall be vibration isolated with a ½-inch thick neoprene pad
between the strap and the pipe.

11. All valves shall be tagged and numbered with a 2-inch polyethylene
identification tag coordinated into the O&M at the conclusion of the
project.

12. All piping shall be identified with pipe labeling. Piping shall be marking
indicating the direction of flow, and what vessel the filtered water is
coming from. Labels shall be polyethylene pipe identification, shall be
snap on and secured to the associated piping. Pipe labels shall be
manufactured by Seton, or approved equal. Stickers or permanent marker
shall be rejected.

PART 3 - EXECUTION

3.01 INSTALLATION:

A. Install equipment and system in accordance with manufacturer’s instructions and
approved shop drawings.

B. Set equipment on secure foundations.

C. Make piping joints in accordance with ASTM D2855.

D. Support overhead piping and at connections to valves, pumps, and equipment.

E. Install electrical components in accordance with NFPA 70.

3.02 FIELD QUALITY CONTROL:

A. Water Treatment:

1. Submit chemical analysis of source water supply showing:

a. Total alkalinity in PPM.

b. Calcium hardness in PPM.

c. Chlorine in PPM.

d. pH.
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e. Iron and Phosphorus.

2. Treat and balance pool water just prior to Substantial Completion.

a. Establish total alkalinity of 80 to 150 PPM and calcium hardness
of 175 to 250 PPM.

b. Balance pool water to local health code requirements.

c. Contractor shall furnish all balancing chemical and labor to
balance and maintain the pool(s) and spray deck prior to
acceptance by the board of health.

3.03 ADJUSTING:

A. Adjust pool system for proper operation through all cycles.

3.04 CLEANING:

A. Clean equipment, and related surfaces.

3.05 DEMONSTRATION:

A. Demonstrate proper operation and maintenance of pool systems to Owner.

3.06 TESTING:

A. All piping shall be pressured tested to 35 psi, for duration of 3 hours. The test
shall be witnessed by the Owner, or Owner Representative. If the test fails, the
repair must be performed, and a new test shall be performed. Pressure shall be
maintained on the piping until the system is commissioned.

3.07 PROTECTION, MANUALS AND INSTRUCTIONS:

A. Protection: The Pool Contractor shall use whatever methods are required to
protect pool equipment from deterioration during remainder of the construction
period.

B. Manuals and Instructions: Start up, test, and operate the completed system to
verify its performance in compliance with Contract Documents, and to meet
approval of governing authorities. Coordinate pool-filling schedule with work of
other Sections and, after finish work is cured, circulate and treat water until
Owner accepts installation.
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1. Provide complete operating and maintenance manuals for pool and
equipment. Provide four (4) sets.

2. After approval of submission of manuals, instruct Owner’s personnel in
the operation, use and maintenance of the entire installation and each
operating element, for a total of 16 hours with selected manufacturers'
training representatives. Final acceptance will not be made until training
is complete to Owner’s satisfaction.

3. Provide Warning Rules and Regulations sign as required by Federal, State,
OSHA, and Local code, and Health Codes.

4. Provide four (4) packages of items above.

5. Contractor shall, operate the system until acceptance and approval by
health department.

END OF SECTION



15496 - 1

SECTION 15496

SPRAY EQUIPMENT
PART 1 - GENERAL

1.01 SCOPE OF WORK

A. Under this Section, the Contractor shall be responsible for the installation of a
series of water play features, plumbing and electrical associated with the
construction of the “Spray Deck”. All work shall be performed as indicated on
the Contract Drawings and Specifications and include every aspect of work as
obvious or implied and necessary to make the work complete and fully
operational. The Contractor shall coordinate with Vortex, the spray equipment
manufacturers, for all installation requirements and guidelines prior to bidding the
project. The contractor is also responsible for supplying all required ancillary
appurtenances for the installation of the spray pad, complete, in place.

B. Owner has selected these features to be supplied on the spray deck. If the
Contractor selects an alternate manufacturer, the features shall have the same
visual look, and feature as the features shown on the contract plans. Spray
manufacturers shall be Vortex, or approved equal.

1. Electrical Connections: All main power electrical connections from the spray
deck controller to the valves are to be furnished and installed per NEC 680,
local codes, manufacturer’s recommendations, drawings, and as required by
the Engineer in SECTION 16000

2. Water Connections: Water connection, piping, and valves required to operate
the spray deck features are to be furnished and installed per local codes,
manufacturer’s recommendations, drawings, and as required by the Engineer.

3. The Contractor shall be required to install all of the manufactured
equipment and water spray features, all water piping and wiring
connecting the manifold and the independent features, and all
footings/foundations associated with the work.

4. Note that the system Smart touch Controller shall be installed in the filter
building, with the stainless steel valve manifold command center installed
in the valve vault.

5. Contractor shall laminate a system start-up and shutdown control
instruction sheet and mount inside the door of the filter building, and a
complete set of instruction in a manual for mobile use.

C. The contractor or sub-contractor must be experienced with installing this type of
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spray equipment and satisfy the owner and engineer of these qualifications. The
contractor or subcontractor must demonstrate successful completion of at least
five (5) splash pad projects of this size and scope and be prepared to submit
references upon request.

1.02 RELATED WORK

A. The following divisions contain work that relates to this section:

1. Section 03301, CAST-IN-PLACE CONCRETE

2. Section 13000, SUMMARY OF WORK FOR POOLS

3. Section 15495, SWIMMING POOL EQUIPMENT

4. Section 15496, SPRAY EQUIPMENT

5. Division 16 – ELECTRICAL

6. Disconnects conduit and wiring to pre-wired pool system control panel, and
from pool system panel to pool system components. Panels, disconnects,
conduit and wiring for water feature booster pumps and controls. Electrical
bonding and grounding of pool systems and equipment as required by Article
680, NEC.

1.03 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL
SPECIFICATIONS, SUBMIT THE FOLLOWING:

A. Submittals for Review:

1. Product Data: Manufacturer’s descriptive data, specifications and installation
instructions for:

a. Spray Features

b. Command Center

c. SmartTouch Controller

d. Any permanent component on this system,

2. Performance Criteria: For products specified by performance criteria only,
document conformance with design calculations or past performance records
with list of previous installations and contact information.

1.04 REFERENCES:
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A. The following standards are a part of these specifications as referenced:

1. ASTM F2461 – Standard Practice for Manufacture, Construction, Operation
and Maintenance of Aquatic Play Equipment.

1.05 DELIVERY, STORAGE AND HANDLING:

A. All aquatic play products and associated equipment must be properly wrapped and
secured in place while in transport to the project site. Care shall be observed during
offloading and handling to prevent excessive stress and abrasions.

B. At the site, the play products and associated equipment are to be stored in safe areas,
out of the way of traffic and other construction activities, until the actual time of
installation. If required, safety barricades or other like precautions must be taken for
the protection of public and adjacent property. Protect all materials from freezing,
contamination and moisture. Do not store materials on the ground.

C. Protective wrapping on the aquatic play features must be left in place until
construction work for the Splash pad is complete. Use all means necessary to protect
the Aquatic Playground mechanical piping items before, during and after installation
and to protect the installed work of all other trades.

D. In the event of damage, immediately make all repairs and replacements necessary to
the approval of the Owner.

1.06 GUARANTEES:

A. A 25 Year Warranty on stainless steel Play Events/Products, stainless steel anchoring
systems and aluminum spheres.

B. A 5 Year Warranty on brass components including; spray nozzles, spray caps and
spray heads. High-density polyethylene components, polyurethane components, and
ultra high molecular weight polyethylene components. The Subterranean vault
(enclosure and access hatches), stainless steel automated water distribution manifold,
drain boxes, strainers, electrical enclosures, and chemical controllers.

C. A 2 Year Warranty on color coatings, stainless steel hardware & moving parts,
fiberglass products, Seeflow Polymers, Soft Touch Elastomers (Toe Guards),
programmable logic controller (PLC controller).

D. The filter manufacturer shall warranty in writing that if the filter system supplied is
operated in accordance with written instructions given and accepted by the Owner,
that it will perform in complete accord with the specifications. The filter and related
items shall be guaranteed against defective materials and workmanship for a period
of one (1) year.
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E. The filter installer shall provide the services of a factory approved start-up supervisor
for at least one day to fully instruct Owner—designated personnel in the operation,
care and maintenance of the filter system.

F. All warranties shall start on the date of Substantial Completion and are to be
managed by the equipment supplier.

PART 2 - MATERIALS

2.01 WATER SPRAY MATERIALS

A. Manufactured Equipment and Features

The following items are manufactured by Vortex 328 Avro Street Pointe-Claire,
Quebec, Canada H9R 5W5 514.694.3868. Represented locally by Andy Berger:
800-835-0056, M.E. O’brien and Sons, or approved equal.

1 #VOR-611 Activation Bollard No. 3
1 #VOR-201 Spray Cannon
1 #VOR-318 Water Well No. 1 Water Feature
1 #VOR-7300 Aqualien Rainforest No. 1 Water Feature
1 #VOR-7383 Five Bells No.1 Water Feature
1 #VOR-518 Spray Loops Water Feature
1 #VOR-7661 Waterbug No. 4 Water Feature
1

1

#VOR-1715.0020R05 CCC 15V BFP, PR 2”/50mm w/FT Smart Touch
Cabinet Command Center
#VOR – Custom – Command Center, shall provide (12) valves as
shown on the plans

B. Spray Equipment

1. Stainless Steel Structural Tubing: Shall be type 304/304L, structurally
strong, durable, and resistant to corrosive environments. Rigid centricast
fiber reinforced (FRP) and/or moulded fiberglass, PVC, filament wound
tubing, Galvanized Steel, or Aluminium shall not be utilized for any
distribution systems manifolds.

2. Painted Finish: Shall be a polyester smooth glossy heat-cured powder coat
that is UV and chemical resistant and suitable for public spaces.

4. Mounting and Assembly Hardware: Shall be 304/304L stainless steel.
Exposed and accessible hardware shall be tamper resistant, requiring a
special tool for removal to deter vandalism and theft.

5. Safety & Craftsmanship: All edges shall be machined to a rounded edge.
All welds shall be watertight, buffed smooth, or polished to a non-visible
finish and factory pressure tested.



15496 - 5

C. Vault Installed Command Center

1. The Wall-Mounted Command Center shall be a pre-fabricated water
distribution system containing piping, valves and electrical wiring. They
shall be factory assembled, water pressure tested, and shall be delivered
from the spray deck equipment manufacturers facilities. They shall be
equipped with threaded connections for the water inlet and slip-on for
water outlets. The solenoid valves shall be pre-wired to the controller or to
a junction box (when the controller is placed in a remote location). The
installer shall provide the plumbing equipment required from the water
source to the water inlet or backflow device and Pressure regulator if so
configured. The installer shall provide the plumbing equipment required
from the water outlets to the spray deck Play Products, as well as adequate
drainage ball valves at the low point of each of the Play Product’s water
distribution lines (if applicable). Should the controller be located remotely,
Vortex shall supply 10 feet of wire on the controller and 10 feet of wire on
the junction box; if more than 20 feet of wire is required, the installer shall
supply the rest of the electrical equipment. The grounding of the junction
box shall be done by the installer.

2. Water Distribution Manifolds: Shall be constructed of 3 ½” outside
diameter stainless steel structural tubing with a power coat painted finish.
Each water distribution port shall be a 1-1/2” NPT connection. The
manifold shall be equipped with a pressure gauge. All welded joints shall
be watertight and pressure tested to 150 psi.

3. Solenoid Valves: There shall be one (1) solenoid valve installed on each
of the water distribution ports for the Play Products. They shall be a
normally closed 24 VAC 50/60 cycle solenoid actuated globe/angle pattern
design. The valve pressure rating shall not be less than 150 psi. The valve
body and bonnet shall be constructed of PVC with stainless steel fasteners.
The valve shall have a manual override capability (manual open/close
control). It shall house a fully encapsulated, one-piece solenoid. Each
Solenoid valve shall have in integrated flow control adjustment valve stem
for fine tuning of spray effects.

4. Electrical Enclosures, Conduit, Wiring and Connections: All electrical
wiring shall be # 18 AWG with a 600V rating. All electrical connections,
enclosures, and conduit shall be Nema 4x watertight.

D. SmartTouch™ Controller:

1. The programmable logic controller shall be sized according to the number of
outputs it is required to control. The programmable logic controller shall be
factory programmed with a variety of spray sequences designed according to
the requirements of the project. It shall have the flexibility to modify the
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sequences using either a transportable memory cartridge or via the touch pad
user interface.

2. The owner/operator shall be able to set the operational hours of the facility
via the touch pad user interface. The 24hr/7day timer can be programmed
with up to two time intervals that can be scheduled each day.

3. The operating system’s touch pad user interface shall allow for manual
override controls for each connected device, activation device(s), and timer.
(i.e. Manual, Off and Automatic modes)

4. The operating system shall be housed in a corrosion resistant moulded
fiberglass NEMA 4X rated enclosure. All exposed hardware shall be
304/304L stainless steel and shall include a lockable access door.

5. The operating system shall have the capacity to receive signals from an
activation device, operating on 24VDC.

6. The operating system shall contain a 120 VAC primary / 24 VAC secondary
transformer or 240 VAC primary / 24 VAC secondary transformer with built-
in electrostatic shield protection.

7. The operating system shall have the ability to automatically purge all water
lines based on the user selected time and duration (i.e. every day at 5 am). It
shall also, be configured to purge all lines after a user defined period of
inactivity (i.e. after 4 hours of inactivity).

8. The operating system will softly start ramp up and will softly stop ramp
down.

9. The operating system can activate up to a maximum of three play area.

10. The operating system has an option of a rain diverter support.

11. The sequence time could be change on site.

B. Piping

1. PVC pipe shall be as sized on the drawings and details, Sch 80, solvent
weld PVC, ASTM No. D1784 as manufactured by Cresline or approved
equal.

2. Fittings for all PVC piping shall be Schedule 80 solvent weld PVC as
manufactured by Dura, Lasco, or approved equal.
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3. PVC solvent shall conform to ASTM and be NSF approved. Solvent shall
be appropriate for gluing of pipes and fittings up to 6 inches in size.
Solvent shall be as manufactured by IPS, Rectorseal, UniWeld, or
approved equal and shall be used in conjunction with an appropriate
primer.

E. Cement Concrete

1. Cement concrete for use in water play feature foundations and footings
shall conform to Section 03300 Cement Concrete Cast-in Place of the
Contract Specifications.

G. Thrust Blocks

1. Concrete thrust blocks shall be installed in locations as indicated or as
required by the Engineer. Installation of thrust blocks shall include
furnishing and placing the concrete and any additional excavation as
required. Straps in conjunction with thrust blocks shall be furnished and
installed where shown on the plans or required by the Engineer.

H. Control and Power Wiring

1. Control wiring from the valve vault to the filter building, and from the filter
building to the activation bollard shall be a minimum of #10 wire, per
manufacturer’s requirements.

2. A 1-inch conduit from the activation bollard to the filter room smart touch
panel and a 3-inch conduit from the command center in the valve vault to the
smart touch panel in the filter building shall be included in this installation.

I. Bonding

1. All spray features, drains and any other metal components within a five (5)
foot radius of the spray zone shall be grounded and bonded in a continuous
loop using #6 AWG bare solid copper bonding conductor. Bonding shall be
in compliance with NEC 680 and meet the requirements of the Owner’s
Electrical Inspector.

PART 3 - EXECUTION

3.01 PIPE AND FITTINGS

A. The installation and backfilling of all pipe, fittings and other related items shall be
installed and tested in conformance with the requirements set forth in these
specifications. Pipe shall be set with a minimum cover of 24” above the invert of
the pipe. All pipe shall be pitched to drain by gravity back to the equipment
cabinet.
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B. Pour all concrete foundations and footings to the dimensions indicated on the
attached manufacturer’s details and in conformance with Section 03301 of these
Specifications.

C. Install all manufactured items in strict conformance with the requirements of the
manufacturer and as required by the Owner Representative.

D. The installation of the primary water service and electrical service to the
equipment vault shall be performed in strict conformance with Specifications.

3.02 TRAINING

A. Representatives of the vortex equipment manufacturer shall be required to present
a one half day seminar to Owner representatives for the purposes of explaining
operation, maintenance and troubleshooting techniques.

B. At project completion, provide complete operations and maintenance manuals for
all water spray components to the Owner Representative.

C. The Contractor is responsible for laminating and mounting a start-up and
shutdown instructions sheet for all controls inside the control cabinet.

3.03 SYSTEM START-UP AND SHUT DOWN

A. The General Contractor shall be responsible for the start-up spray deck system
during at the conclusion of the project. Any items not functioning properly shall
be repaired or replaced to the satisfaction of the Owner.

3.04 CONTROLLER INSTALLATION

A. Contractor to install controller in enclosure, generally where shown on the
drawings.

B. Wire controller to 120-volt electrical supply connection as shown on electrical
drawings.

D. Keys shall be turned over to Owner's Representative.

END OF SECTION
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SECTION 15500

HEATING, VENTILATING, AND AIR CONDITIONING

PART 1 - GENERAL

1.01 GENERAL REQUIREMENTS:

A. The GENERAL CONDITIONS, SUPPLEMENTARY GENERAL CONDITIONS and
Division 1, General Requirements, are hereby made a part of the work specified in this
Section.

B. Examine all other Sections of the Specifications for requirements which affect work of
this Section whether or not such work is specifically mentioned in this Section.

C. Coordinate work with that of all other trades affecting or affected by work of this
Section. Cooperate with such trades to assure the steady progress of all work under the
Contract.

1.02 WORK INCLUDED:

A. The work under this Section shall include the furnishing of all material, labor,
equipment and supplies and the performance of all operations to provide a complete
working system as required by the drawings and details and as specified herein.

B. The Specifications and Drawings describe the minimum requirements that must be met
by the HVAC Subcontractor for the installation of all work as shown on the Drawings
and as specified herein under to include the following items:

1. All other work shown or specified.

C. The work required by this Section is shown on Drawings numbered H0.00, H1.01,
H2.01 & H3.01.

1.03 RELATED WORK IN OTHER SECTIONS:

A. The following work is not included as work in this Section and is to be performed under
other Sections:

1. Cutting and Patching.
2. Temporary Water and Heat.
3. Temporary Light and Power.
4. Excavation and Backfill.
5. Foundations and Trenching.
6. Concrete Bases for Equipment.
7. Flashing and Caulking.
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8. Door Louvers.
9. Setting of Frames for Registers and Access Panels.
10. Painting.
11. Exterior Louvers.
12. Plumbing.
13. Power Wiring to all Equipment.

1.04 CODES, STANDARDS AND REFERENCES:

A. All materials and workmanship shall comply with the latest editions of all applicable
Codes, Local and State Ordinances, Industry Standards and Regulations.

B. The HVAC Subcontractor shall notify the Architect/Engineer of any discrepancies
between the Contract Documents and applicable Codes, Standards, etc.

C. In the event of a conflict, the most stringent requirements shall apply.

D. The following Codes, Standards and References shall be utilized as applicable:

1. Connecticut State Building Code.
2. National Electric Code (NEC).
3. Environmental Protection Agency (EPA).
5. Local Ordinances, Regulations Town of Greenwich
6. National Fire Protection Association (NFPA).
7. American Society of Heating, Refrigerating and Air-Conditioning Engineers,

Inc. (ASHRAE).
8. Air Movement and Control Association, Inc. (AMCA).
9. American National Standards Institute (ANSI).
10. Air-Conditioning and Refrigeration Institute (ARI).
11. American Society of Mechanical Engineers (ASME).
12. American Society for Testing and Materials (ASTM).
13. American Welding Society, Inc. (AWS).
14. Commercial Standards, U.S. Department of Commerce (CS).
15. Factory Mutual (FM).
16. Industrial Risk Insurers (IRI).
17. National Electrical Manufacturers Association (NEMA).
18. The Institute of Electrical and Electronic Engineers, Inc. (IEEE).
19. Sheet Metal and Air Conditioning Contractors’ National Association, Inc.

(SMACNA).
20. American Gas Association (AGA).
21. Underwriters Laboratories, Inc. (UL).
22. U.S. Department of Health and Human Services, Guidelines for Construction

and Equipment for Hospital and Medical Facilities.

1.05 OBTAINING INFORMATION:

A. Obtain from the manufacturer the proper method of installation and connection of the
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equipment that is to be furnished and installed. Obtain all information that is necessary
to facilitate the work and to complete the project.

B. All equipment shall be installed in accordance with the manufacturer’s
recommendations.

1.06 COOPERATION AND COORDINATION WITH OTHER TRADES:

A. The Contract Drawings are diagrammatic only, intending to indicate general routing
and location of piping, ductwork and equipment. The Drawings are not intended to
show every offset and accessory required, or every structural difficulty that may be
encountered.

B. Where requirements of the plans and/or specifications are in conflict, the most stringent
requirement will be included in the Contract. Prior to ordering and/or installing any
portion of the work which appears to be in conflict, the work shall be brought to the
Architect/Engineer’s attention for direction as to what is provided.

C. Final location of air distribution devices, thermostats, control devices, etc., shall be
coordinated with the Architectural Plans (i.e., Reflected Ceiling Plan). Additional
offsets, fittings, etc., shall be provided as needed to meet this requirement at no extra
cost to the Owner.

D. If discrepancies exist in the scope of work as to what trade provides items (e.g.,
starters), they shall be reported to the Architect/Engineer prior to signing the Contract.
If the discrepancies are not reported, the HVAC Subcontractor shall furnish such items
as needed for a complete and operable system.

E. All work shall be installed in cooperation with other trades.

F. Keep fully informed as to the shape, size and position of all openings required for all
apparatus and give information in advance to building openings into the work. Furnish
and set in place all sleeves, pockets, supports and incidentals.

G. Routing and locations of pipes, ductwork and equipment shall be adjusted to
accommodate the work with interferences anticipated and encountered. The HVAC
Subcontractor shall determine the exact routing and location of his/her systems prior to
fabrication and/or installation of any system component.

H. All distribution systems which require pitch or slope such as plumbing drains and
condensate piping shall have the right of way over those which do not. Confer with
other trades as to the location of pipes, ducts and equipment and install work to avoid
interferences. The HVAC Subcontractor shall provide air vents and drains as required
for his work to accommodate offsets and changes of directions needed to maintain
proper headroom and pitch of sloping lines.

I. Ductwork, piping and equipment shall be installed to permit removal of coils, filters,
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fan shafts, wheels, control appurtenances, drives and other system components
requiring periodic maintenance. Access to equipment shall be capable without damage
to other parts and/or work of other trades.

J. The HVAC Subcontractor shall not install any piping, ductwork or equipment in or
through Electrical Rooms unless it is intended to serve these rooms.

1.07 COORDINATION DRAWINGS:

A. Prior to the purchasing and fabrication of materials, each Subcontractor shall prepare
Coordination Drawings for all floors/areas showing the size and location of his/her
equipment and lines.

B. The Coordination Drawings shall be produced on AutoCAD Release 2010 minimum or
compatible system. A disc and one (1) set of reproducibles (all-trade composite) shall
be provided to the Architect/Engineer for review.

C. Coordination Drawings shall be 3/8 inch = 1 foot - 0 inch scale. Prepare and submit for
review, at that scale or larger, plans and sections of areas such as Mechanical Rooms.

D. The cost of preparing and reproducing these Drawings will be included as part of this
Contract. The HVAC Subcontractor shall prepare the initial Drawings and circulate the
Drawings to the other trades (Plumbing and Electrical) so they can indicate their work.

E. Coordination Drawings shall not be construed as replacing any Shop Drawings.

1.08 PERMITS, FEES, RULES AND REGULATIONS:

A. Give the proper Authorities all requisite notices or information relating to the work
under this Section. Obtain and pay for all fees, licenses, permits and certificates.
Comply with the rules and regulations of all Local, State and Federal Authorities
having jurisdiction, the rules and regulations of the National Board of Fire Underwriters
and the Public Utilities Companies serving the building.

1.09 PROTECTION OF WORK AND PROPERTY:

A. Be responsible for the care and protection of all work included under this Section until
it has been tested and accepted.

B. Protect all equipment and materials from damage from all causes including theft. All
materials and equipment damaged or stolen shall be repaired or replaced with equal
material or equipment.

C. Protect all equipment, outlets and openings with temporary plugs, caps and covers.
Protect work and materials of other trades from damage that might be caused by work
or workmen and make good damage thus caused.
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D. When open-flame or spark producing tools such as blower torches, welding equipment,
etc., are required in the process of executing the work in existing building, the General
Contractor will be notified not less than twenty-four (24) hours in advance of the time
that the work is to begin and the location where the work is to be performed.

E. Provide, where necessary, fire protective covering and maintain a constant non-working
fire watch where work is being performed and until it is completed.

1.10 SUBMITTAL REQUIREMENTS:

A. Refer to General Requirements all of which shall be included as part of this
Specification.

1.11 MATERIAL AND EQUIPMENT STANDARDS:

A. Where materials or equipment are specified by patent proprietary name, or name of the
manufacturer, such specification shall be deemed to be used for the purpose of
establishing a standard for that particular item. No equipment or material shall be used
unless previously approved by the Architect/Engineer.

B. Substitutions may be offered for review provided the material, equipment or process
offered for consideration is equal in every respect to that indicated or specified and only
if the term “approved equal” appears. The request for each substitution must be
accompanied by complete specifications together with drawings or samples to properly
appraise the materials, equipment or process.

C. If a substitution of materials or equipment in whole or in part is made, the Contractor
shall bear the cost of any changes necessitated by any other trade as a result of said
substitution.

D. Manufacturer’s directions shall be followed in the delivery, storage and installation of
any equipment. Notify the Architect/Engineer, in writing, of any conflict between the
Contract Drawings and the manufacturer’s requirements and obtain a written response
prior to proceeding with work. Should the HVAC Subcontractor fail to comply with
this, he/she shall bear the costs of any corrections which may be required.

E. The HVAC Subcontractor shall furnish and install all equipment, accessories,
connections and incidentals to complete the work under this Section.

1.12 GUARANTEE:

A. Manufacturers shall provide their standard replacement warranties for material and
equipment furnished under this Section. Such warranties shall be in addition to and not
in lieu of all liabilities which the manufacturer and Contractor may have by law or by
provisions of the Contract Documents.

B. All materials, equipment and work furnished under this Section shall be guaranteed
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against all defects in materials and workmanship for a minimum period of one (1) year
commencing with the date of Substantial Completion. Any failure due to defective
material, equipment or workmanship which may develop shall be corrected at no
expense to the Owner including all damage to areas, materials and other systems
resulting from such failures.

C. Upon receipt of notice from the Owner of failure of any part of the systems during the
guarantee period, the affected parts shall be replaced. Any equipment requiring
excessive service shall be considered defective and shall be replaced.

1.13 CERTIFICATES OF APPROVAL:

A. Upon completion of all work, furnish, in duplicate, certificates of inspections from the
manufacturers stating that authorized factory engineers have inspected and tested the
operation of their respective equipment and found same to be in satisfactory operating
condition.

1.14 SUBSTANTIAL COMPLETION:

A. When Subcontractor considers Work under this Section (or designated portion of
Work) is substantially complete, submit written notice through the General Contractor
with a list of items remaining to be completed or corrected.

B. Should Architect and/or his Engineer observe and find Work is not substantially
complete, he will promptly notify Subcontractor through the General Contractor in
writing, listing observed deficiencies.

C. Subcontractor shall remedy deficiencies and send a second written notice of substantial
completion.

D. When Architect and/or his Engineer finds work is substantially complete he will
prepare a Certificate of Substantial Completion in accordance with provisions of
General Conditions.

1.15 FINAL COMPLETION:

A. When Subcontractor considers Work under this Section is complete, submit through the
General Contractor written certification that:

1. Contract documents have been reviewed.
2. Work has been inspected for compliance with Contract Documents.

3. Work has been completed in accordance with Contract Documents and
deficiencies listed with Certificate of Substantial Completion have been
corrected.

4. Equipment and systems have been tested, adjusted and balanced and are fully
operational.
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5. Operation of system has been demonstrated to Owner’s personnel.
6. Work is complete and ready for Architect’s and/or his Engineer’s final review.

B. Should Architect and/or his Engineer observe and find Work incomplete, he will
promptly suspend his review and notify Subcontractor in writing through the General
Contractor.

C. Subcontractor shall complete his work, remedy deficiencies and send a second
certification of final completion.

D. Architect and/or his Engineer shall, upon receipt of a second certification of
completion, make a second review and shall notify the Subcontractor in writing through
the General Contractor listing observed deficiencies.

E. When Architect and/or his Engineer finds Work is complete, he will consider closeout
submittals.

1.16 REOBSERVATION FEES:

A. Should status of completion of Work require additional services by Architect and/or his
Engineer due to failure of Work to conform with Subcontractor’s claims on initial
Architect and/or his Engineer review for Substantial Completion or for Final
Completion, Owner will deduct the amount of Architect and/or his Engineer
compensation for additional services from final payment to Subcontractor.

1.17 OPERATING INSTRUCTIONS AND MAINTENANCE MANUALS:

A. The HVAC Subcontractor shall instruct the representative of the Owner in the proper
operation of all systems and equipment provided. The HVAC Subcontractor shall
make arrangements through the General Contractor as to whom and when the
instructions are to be given. The Architect/Engineer shall be satisfied that the Owner
has been given complete and thorough instructions in system operation prior to final
payment. A minimum of five (5) days of additional training shall be provided to meet
the intent of this Specification.

B. In addition, prepare five (5) sets of manufacturer’s catalogs, other similar data including
the necessary photographic equipment cuts, parts list and wiring diagrams covering all
mechanical equipment and devices furnished and installed under this Section. These
manuals shall provide complete instructions for the proper operation and use of the
equipment together with instructions for lubrication and periodic maintenance and for
troubleshooting. Operating instructions shall be specific for each system and shall
include copies of posted specific instructions. This manual shall contain only that
information which specifically applies to this project and all unrelated material shall be
deleted. During the instruction period this manual shall be used and explained. The
material shall be bound in note book form and indexed.

C. Provide name, address and telephone number of the manufacturer’s representative and
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service company for each piece of equipment so that the source of replacement parts
and service for each item of equipment can be readily obtained.

1.18 IDENTIFICATION OF EQUIPMENT AND MATERIAL:

A. Label each piece of Mechanical Equipment with a plastic laminate Nameplate with a
white background and with the designated equipment and area or system served
engraved in black letters. Nameplates shall be 1-1/2 inches in height by 4 inches
minimum length and secured to the piece of equipment with two “Phillips head” brass
screws or machine bolt with locknuts. Nameplates shall be manufactured by Seton
Nameplate Company, Dennison Manufacturing Company or Markem Company.

B. Apparatus shall be identified by the number obtained from the Drawings.

C. Exposed ductwork and ductwork above removable ceilings shall be stenciled with 1-3/4
inch high letters at each junction or branch takeoff, at least once in each room, and at
intervals not more than 20 feet. Stencil shall clearly identify duct service (SUP for
supply, RET for return, EXH for exhaust and with an arrow showing the direction of
flow. Duct shall be stenciled after insulation has been applied.

1.19 WATERPROOF, FLASHING AND COUNTERFLASHING:

A. Unless otherwise indicated, the HVAC Subcontractor shall provide all counterflashing
and waterproofing of all piping, ductwork and equipment provided which pierce roofs,
walls and other weather barrier surfaces. All work under this Paragraph shall be
coordinated with the General Contractor.

B. All work shall be performed to assure a weatherproof installation. Any leaks shall be
repaired by the Subcontractor.

C. All flashing required for ductwork and piping penetrations shall be provided by the
General Contractor.

1.20 MISCELLANEOUS IRON AND STEEL:

A. The HVAC Subcontractor shall provide all steel supports and hangers as indicated on
the Drawings and/or required to support all HVAC equipment, systems and materials
provided under this Contract.

B. All work shall be performed by skilled mechanics and welders. Stands, brackets and
framework shall be properly sized, assembled and constructed.

C. In general, members shall be welded, except that bolting may be used for field
assembly and where welding is impractical. All welds shall be ground smooth.

D. Assemblies shall be cleaned and dried, then painted with a rust inhibiting paint.
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1.21 SEISMIC RESTRAINTS:

A. Installation of Mechanical and Electrical equipment, accessories and components shall
be in accordance with the Seismic Requirements identified in the Connecticut State
Building Code.

PART 2 - PRODUCTS

2.01 HANGERS AND SUPPORTS

A. The HVAC Subcontractor shall be required to utilize hangers appropriate for the type
of structural system in the building. Supports and hangers shall be installed in
compliance with the seismic requirements of the Connecticut State Building Code.

B. Hangers on piping under 2 inch may be 1A band type instead of the clevis type.
Hangers for condenser water piping shall be installed outside the insulation as specified
elsewhere in this Section.

C. Hangers for copper piping shall be 1A band type hangers.

D. All hangers for piping associated with vibrating equipment shall be vibration eliminator
type. The first two (2) hangers from the piece of equipment shall be combination
rubber-in-shear and springs with 1/4 inch static deflection in the rubber and 3/4 inch in
the spring. The remaining hangers within 100 pipe diameters of the equipment shall be
double deflection rubber-in-shear with 3/8 inch static deflection. These eliminators shall
be installed in the hanger rods, shall be of a design that the adjustment is made to put
the load on the spring without changing the installed height and shall be Vibration
Eliminator Company, Mason Industries, Korfund or approved equal.

E. All hanger rods shall be hung from I-beam clamps on steel beams, or from coach screw
threaded rods in wood construction. Clamps shall have retaining clips and locknut. If
inserts have not been provided, hangers shall be through bolted or Cinch or Slug-in
expansion bolts may be used with the permission of the Architect.

F. Where support points are required between available inserts or to avoid the work of
another trade, provide a system of spanning channels and angles between these support
points as required. When pipe or equipment is hung or supported, no part of any
equipment furnished by this Subcontractor or any part of the building shall be stressed
beyond its normal allowable working strength.

G. All steel framework and supports provided under this Section shall conform to the latest
revisions of the Standard Specifications for Steel for Bridges and Buildings of the
American Society for Testing Materials. All shop fabricated framework shall have a
shop coat of Metal Primer, except steel in concrete shall not be painted.



15500-10

2.02 REFRIGERANT PIPING AND ACCESSORIES

A. Refrigerant piping shall be copper tubing Type "L", hard drawn cleaned, dehydrated
and capped for refrigerant service conforming to ASTM B280. All fittings shall be
wrought copper brazed joint type conforming to ANSI B16.22. All joints shall be made
using a brazing alloy containing silver or using a copper-phosphorous alloy. Brazing
alloys shall have a minimum of 1,100°F melting temperature and shall conform to
ASTM B260.

B. Provide all pilot operated expansion valves, liquid (and hot gas) solenoid valves, (hot
gas regulators), (side connectors for each coil distributor for hot gas bypass), (adjustable
head pressure control valve, condenser differential pressure valve, refrigerant receiver),
strainers, sight glasses with moisture indicators, silica gel dryers, purge valves, relief
valves, service valves, shut off valves and all other accessories and appurtenances to
provide a complete and properly functioning refrigerant system under all conditions of
operation. Provide sufficient valves to enable system to be pumped down.

C. Refrigerant service valves shall be designed for use with refrigerant used and shall have
pressure ratings compatible with system working pressure encountered. Valves shall be
packed, wing cap, non-rotating swivel seat disk valves as manufactured by either Henry
or Mueller.

D. Check valves shall be brass body suitable for refrigerant liquid or gas service as
required by the system design operation. Valves shall be as manufactured by either
Henry or Mueller.

E. Filter dryer in the liquid line shall consist of a steel cylinder filled with a suitable
desiccant that will not plug, cake, rust, channel or break down and shall remove both
water and acid from the refrigerant. The dryer shall be constructed so that none of the
desiccant will pass into the refrigerant lines. The filter dryer shall be replaceable core
type "Catch-All" as manufactured by either Sporlan or Alco.

F. Sight glasses shall be see through type with cover cap on each side. Sight glasses shall
be provided in liquid line before each expansion valve. Sight glasses shall be "See All"
combination moisture and liquid indicator as manufactured by either Sporlan or Alco.

G. Hangers for refrigerant piping shall be 1A band type of copper plated steel.

2.03 DUCTLESS SPLIT SYSTEM HEAT PUMP:

A. System description

1) The heat pump air conditioning system shall be a High Efficiency ductless split
system. The system shall consist of a slim silhouette, compact, wall mounted
indoor fan coil section with a wired controller and a slim silhouette horizontal
discharge outdoor unit which shall be a high efficiency, heat pump design with
inverter driven compressor.
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2) Systems shall be designed to use R-410a refrigerant

B. Quality Assurance

1) The units shall be tested by a Nationally Recognized Testing Laboratory (NRTL)
and shall bear the ETL label.

2) All wiring shall be in accordance with the National Electrical Code (N.E.C.).
3) The units shall be rated in accordance with Air-conditioning, Heating, and

Refrigeration Institute’s (AHRI) Standard 240 and bear the AHRI Certification
label.

4) The units shall be manufactured in a facility registered to ISO 9001 and ISO
14001, which is a set of standards applying to environmental protection set by the
International Standard Organization (ISO).

5) A dry air holding charge shall be provided in the indoor section.
6) Unit shall be stored and handled according to the manufacturer’s

recommendations.

C. Warranty

1) The units shall have a manufacturer’s parts and defects warranty for a period five
(5) years from date of installation. The compressor shall have a warranty of
seven (7) years from the same date of installation. If, during this period, any part
should fail to function properly due to defects in workmanship or material, it
shall be replaced or repaired at the discretion of the manufacturer. This warranty
does not include labor.

D. Indoor Unit

The indoor unit shall be factory assembled, wired and run tested. Contained within
the unit shall be all factory wiring, piping, control circuit board, fan and fan motor.
The unit shall have a self-diagnostic function, 3-minute time delay mechanism, and
an auto restart function. Indoor unit shall be purged with dry air before shipment
from factory.

1) Unit Cabinet:
a. The casing shall have a smooth front, white finish – Munsell 1.0Y 9.2/0.2.
b. Multi directional drain connection and refrigerant piping, offering three (3)

direction pipe alignments for all refrigerant piping and two (2) direction pipe
alignments for condensate draining shall be standard.

c. There shall be a separate, metal installation-plate that secures the indoor unit
firmly to the wall. The installation-plate shall be securely attached to the wall
using appropriate anchor method. Installing contractor shall determine the best
method and be responsible for proper mounting of the installation plate to the
wall.

2) Fan:
a. The indoor unit fan shall be an assembly with a line-flow fan direct driven by

a single motor.
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b. The fan shall be statically and dynamically balanced and be powered by a
motor with permanently lubricated bearing.

c. An integral, motorized, multi-position, horizontal air sweep vane shall provide
for uniform air distribution, up and down. Vane shall have 5 selectable
positions plus AUTO (Controls position based upon mode, microprocessor
shall automatically determine the vane angle to provide the optimum room
temperature distribution) and SWING (Continuously moves up and down). In
OFF mode the horizontal vane shall return to the closed position.

d. A motorized adjustable vertical guide vane shall be provided with the ability
to change the airflow from side to side (left to right). Vane shall be positioned
by a stepper motor driven by the indoor unit control microprocessor. Vane
shall have 5 selectable positions and SWING (Continuously moves left and
right).

e. The indoor fan shall operate at any of four (4) selectable speeds: Powerful,
High, Medium, and Low.

3) Filter:
a. Return air shall be triple filtered by means of two (2) easily removed,

washable foam Hybrid Catechin filters, a Blue-Enzyme Filter with
permanently charged surface and a Platinum Catalyst Deodorizing Filter with
ceramic surface and pore sizes ranging from 1 to 10 nanometers.

4) Coil:
a. The indoor unit coil shall be of nonferrous construction with smooth plate fins

on copper tubing.
b. The tubing shall have inner groves for high efficiency heat exchange.
c. All tube joints shall be brazed with phoscopper or silver alloy.
d. The coils shall be pressure tested at the factory.
e. A sloped, corrosion resistant condensate pan with drain shall be provided

under the coil.
5) Electrical:

a. The indoor unit electrical power shall be 208-230 volts, 1-phase, 60 hertz.
b. The system shall be equipped with A-Control – a system directing that the

indoor unit be powered directly from the outdoor unit using a 3-wire, 14 ga.
AWG connection plus ground.

c. The indoor unit shall not have any supplemental electrical heat elements.

E. Control

1) General:
a. The unit shall have a wired controller to perform input functions necessary to

operate the system.
b. The controller shall have a Power On/Off switch, Mode Selector – Cool, Dry,

Heat, Auto, and Powerful Modes - Temperature Setting, Timer Control, Fan
Speed Select and Horizontal and Vertical Vane control selector. There shall be
an i-See® Sensor Area Selector control.

c. The indoor unit shall perform Self-diagnostic Function and Check Mode
switching.

d. Temperature changes shall be in 1ºF increments with a setting range of 61 to
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88ºF.
e. The microprocessor located in the indoor unit shall have the capability of

sensing return air temperature and indoor coil temperature, receiving and
processing commands from the wired controller, providing emergency
operation and controlling the outdoor unit.

f. Indoor units shall provide uniform temperature detection and automatically
response to adjust the set temperature to provide uniform comfort from floor
to ceiling.

g. The system shall be capable of automatically restarting and operating at the
previously selected conditions when the power is restored after power
interruption.

h. Controller shall provide selection of the operation of the horizontal air vane
and the air sweep louvers,

i. The indoor unit shall have a field installed, multi-function, hard-wired, wall
mounted remote controller. Controller shall be a PAR-21MAA Deluxe MA
type remote controller

a) 9.1. Hard-wired, wall mounted remote controller shall require a
MAC-397IF-E MA Series Terminal Interface for communications.
Interface will be mounted at the indoor unit. A two (2) conductor,
stranded, 22 AWG twisted pair, jacketed, cable shall connect the
MAC-397IF-E to the PAR-21MAA wall controller. Connection shall
not be polarity sensitive and controller wire shall not exceed thirty-
three (33) feet (10M) length.

F. Outdoor Units
1) General:

The MUZ-FE Series horizontal discharge outdoor units shall be specifically
designed to perform and communicate with the MSZ-FE Series wall mounted
indoor units. The outdoor unit shall be completely factory assembled, piped and
wired. Each unit shall be run tested at the factory.

a. Unit Cabinet:
i.. The casing shall be fabricated of galvanized steel, bonderized, finished
with an electrostatically applied, thermally fused acrylic or polyester powder
coating for corrosion protection. Assembly hardware shall be cadmium plated
for weather resistance.

b. Cabinet color shall be Munsell 3Y 7.8/1.1.
c. Two (2) mild steel mounting feet, traverse mounted across the cabinet base

pan, welded mount, providing four (4) slotted mounting holes shall be
furnished. Assembly shall withstand lateral wind gust up to 155 MPH to meet
applicable weather codes.

2). Fan:
a. The unit shall be furnished with a direct drive propeller type fan. The outdoor

unit fan motor shall be a direct current (DC) motor having permanently
lubricated bearings, controlled by a microprocessor such that the fan motor
turns on five (5) seconds prior to the compressor start-up and turns off fifteen
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(15) seconds after the compressor has stopped running.
b. The fan motor shall be mounted for quiet operation.
c. The fan shall be provided with a raised guard to prevent contact with moving

parts.
d. The outdoor unit shall have horizontal discharge airflow.

3) Coil:
a. The outdoor unit coil shall be of nonferrous construction with aluminum plate

fins on copper tubing.
b. The coil shall be protected with an integral guard.
c. Refrigerant flow from the outdoor unit shall be regulated by means of an

electronically controlled, precision, linear expansion valve.
d. Outdoor unit shall be pre-charged with sufficient R-410a refrigerant for up to

twenty five (25) feet of refrigerant piping.
e. All refrigerant lines between outdoor and indoor units shall be of annealed,

refrigeration grade copper tubing, ARC Type, meeting ASTM B280
requirements, individually insulated in twin-tube, flexible, closed-cell, CFC-
free (ozone depletion potential of zero), elastomeric material for the insulation
of refrigerant pipes and tubes with thermal conductivity equal to or better than
0.27 BTU-inch/hour per Sq Ft / °F, a water vapor transmission equal to or
better than 0.08 Perm-inch and superior fire ratings such that insulation will
not contribute significantly to fire and up to 1” thick insulation shall have a -
Flame-Spread Index of less than 25 and a Smoke-development Index of less
than 50 as tested by ASTM E 84 and CAN / ULC S-102.

4). Compressor:
a. The compressor shall be a high performance, hermetic, inverter driven,

variable speed, dual rotary type manufactured by Mitsubishi Electric
Corporation.

b. The compressor motor shall be direct current (DC) type equipped with a
factory supplied and installed inverter drive package.

c. The outdoor unit shall be equipped with an accumulator.
d. The compressor will be equipped with internal thermal overload protection.
e. The outdoor unit must have the ability to operate over the full capacity range

with a maximum height difference of 40 feet and have refrigerant tubing
length of up to 65 feet between the indoor and outdoor units.

f. There shall be no need for line size changes, filters, sight glasses, and traps
shall not be used, and no additional refrigerant oil shall be required.

g. The compressor shall be mounted so as to avoid the transmission of vibration.

5). Electrical:
a. The outdoor unit electrical power supply shall be 208/230 volts, 1-phase, 60

hertz.
b. The unit shall be capable of satisfactory operation within voltage limits of 187

volts to 253 volts.
c. The outdoor unit shall be controlled by microprocessors located in the indoor

unit and outdoor unit. A 12 to 24 volt DC data stream shall communicate
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between the units providing all necessary information for full function control.

2.04 SHEET METAL DUCTWORK

A. Furnish all sheet metal ductwork constructed to the Static Pressure Class as described
herein for the various supply, return and exhaust air systems. Ductwork of 1” Pressure
Classification shall be for all ductwork. All sheet metal ductwork and sheet metal
plenums shall be constructed of G-60 coated galvanized steel of lock forming grade
conforming to ASTM A653 and A924 Standards unless otherwise specified.

B. Kitchen hood exhaust ductwork shall be constructed of 16 gauge black iron for indoor
installations and 18 gauge stainless steel for outdoor installations with all connections
and joints made gas-tight by continuous welded seams. All joints and seams shall be
externally reinforced for 3 inch Static Pressure Classification duct construction. No
internal tie rods shall be used. Provide cleanouts with fire retardant gasket at each
change in direction, at the base of each riser and at each floor level. Lower edge of all
openings in horizontal ducts shall be not less than 1-1/2 inches from the bottom of the
duct. Duct construction and installation shall be in accordance with NFPA 96.

C. Ductwork, except where specified otherwise herein, shall be fabricated in accordance
with the “HVAC Duct construction Standards” published by the Sheet Metal and Air
Conditioning Contractors National Association, Incorporated. The gauge of all ducts
shall be as listed in the SMACNA Standard. For rectangular duct the use of
“Ductmate” flange transverse joints will be allowed.

D. All elbows and offsets shall be fabricated with inside radius equal to the dimension of
the duct in the plane of the elbow or offset. Where elbows may be required to have
shorter radius, they shall be constructed with full curvature turning vanes spaced to
divide the elbow into air passages that have equal CURVE RATIOS. Short radius
elbows: with outside radius of less than 20 inches shall have one (1) inner splitter; with
outside radius of less than 36 inches and more than 20 inches shall have two (2) inner
splitters; and with outside radius of more than 36 inches shall have three (3) inner
splitters. Inside radius shall not be less than 4 inches. Where square heeled vane elbows
are shown, the vanes shall be single thickness and shall have a spacing of 3-1/4inches
as shown in SMACNA Manual Figure 2-3. Vaned elbows shall be avoided in all
Pressure Classifications above 2”.

E. All round ducts through 36 inches in diameter shall be constructed of spiral lock seam
or approved equal construction.

F. All round and oval conduit fittings shall be equal to United States Metal Corporation
Spiral Uni-Seal fittings for use with the conduit. Use conical tees and laterals where
shown. Special fittings shall be used as shown to give even air flow with minimum
pressure drop. Ninety degree elbows shall be die-formed p to and including 8 inch
diameter and five (5) piece for 9 inch diameter and larger. Forty five degree elbows
shall be die-formed up to and including 8 inch diameter and three (3) piece for 9 inch
diameter and larger.
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G. Transitions in duct mains and branches shall be made with sides sloping at not more
than 1 inch in 7 inches on the side of the transformation for diverging transitions and 1
inch in 4 inches for converging transitions. Transitions in ductwork to pieces of
equipment (coils, filter boxes, air handling unit intakes, etc.) shall be made with a 20°
maximum angle projected from the duct side on a diverging transition and a 30°
maximum angle projected from the straight duct side on a converging transition. Any
conditions requiring deviations from the above shall be brought to the attention of the
Architect for approval.

H. All notches for connecting sections of duct, including longitudinal seam notches, shall
not be cut any deeper than 1-7/8 inch to ensure tight corners in a 2 inch deep slip joints.
Any notched corners not meeting with the approval of the Architect shall be removed
and reinstalled or sealed to the satisfaction of the Architect.

I. All joints and seams in duct, either shop or field, shall be sealed in accordance with
Table 1-2 of the SMACNA “HVAC Duct Construction Standards”. Sealer shall be
Hardcast CCWI-181 water based sealant, or other approved equal having a VOC
content less than 30 g/L compliant with Green Seal Standard GC-36 and South Coast
Air Quality Management District (SCAQMD) Rule # 1168. Sealer shall be applied to
ends of round duct prior to assembly, to the inside of double Pittsburgh seams before
closing and to ends of ducts and cleanouts and/or slips before joining rectangular ducts.
Slips shall be at least two (2) gauges heavier than the duct and all joints must be made
in a neat and workmanlike manner and in all cases joints must be tight. Sealer shall be
used in the attachment of reinforcing or flange angles.

J. Reinforcing angles for galvanized duct shall be galvanized and shall be attached to
ducts with sheet metal screws or rivets 6 inches on center.

K. If companion angles are used, a neoprene gasket shall be used between angles.
Companion angles shall be used to join ducts of different material.

L. All slip cleats or round duct joint connectors shall be sealed with sealer specified above
and fastened with sheet metal screws on 6 inch centers. After twenty-four (24) hours,
all joints shall have a second coat of sealer.

M. During construction, all openings in ductwork shall be covered to prevent entrance of
foreign material.

2.05 FLEXIBLE DUCT

A. Provide Flexmaster Type 2, or approved equal, insulated flexible duct at the connection
of two terminal units consisting of trilaminate of aluminum foil, fiberglass and
aluminized polyester to prevent tearing and running of the product. The fabric material
shall be mechanically locked to the outside helix. (Use of adhesives to lock the fabric in
place is unacceptable.) Flexible duct shall be listed by UL under UL 181 Standards as
Class 1 air duct and shall be rated for 12 inches positive pressure and 10 inches negative
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pressure in sizes from 4 inch to 16 inch diameter. Flex duct shall be constructed in
accordance with NFPA Standards 90A and 90B. It shall have a smoke/flame spread
rating of 50/25. Insulated flex duct shall have a gray fire retardant polyethylene outer
jacket with a 1/2 pound, density - 1-1/2 inch thick fiberglass insulation blanket, factory
wrapped. Flexible duct shall be run straight, have no bends or kinks and shall be pulled
taut. Lengths shall be not less than 8 inches or more than 18 inches. Flexible duct shall
be similar and equal to Flexmaster Type 2 as manufactured by Buckley Associates.

2.06 LOW PROFILE FAN COIL

A. MANUFACTURERS

1. Manufacturers: Subject to compliance with specifications contained within this
document, manufacturers offering products that may be incorporated into the work
include, but are not limited to:
a. Greenheck Fan Corporation
b. Johnson
c. Trane

B. MANUFACTURED UNITS

1. Low profile fan coil units shall be factory assembled and consist of fans, motor
and drive assembly, coils, filters, stainless-steel condensate pans and accessories.

C. CABINET

1. Materials: Formed double-wall insulated panels, fabricated to allow removal for
access to internal parts and components, with joints between sections gasketed.
a. Outside Casing: 18 gauge, galvanized steel (G90)
b. Inside Casing: 18 gauge, galvanized steel (G90)
c. Utility Lugs: For lifting unit and fastening to permanent structure, 8 gauge,

galvanized steel (G90)

2. Cabinet Insulation: Comply with NFPA 90A or NFPA 90B.
a. Materials: Fiber glass insulation.
b. Thickness: 1 inch
c. Density: 1 inch - pounds per cubic foot.
d. Thermal Conductivity (k-Value): 0.26 at 75 deg F mean temperature.
e. Fire-Hazard Classification: Maximum flame-spread index of 25 and smoke-

developed index of 50, when tested according to ASTM C 411.
f. Location and Application: Encased between outside and inside casing.

3. Access Panels: Same materials and finishes as cabinet complete with threaded
bolted fasteners, and gaskets. Inspection and access panels shall be sized and
located to allow periodic maintenance and inspections. Provide access panels in
the following locations:
a. Fan Section: Inspection and access panels.
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b. Coil Section: Inspection panel.
c. Filter Section: Inspection and access panels to allow periodic removal and

installation of filters.
4. Condensate Drain Pans: Formed sections of stainless-steel sheet complying with

requirements in ASHRAE 62. Fabricate pans with slopes in two planes to collect
condensate from cooling coils (including coil piping connections and return
bends) when units are operating at maximum catalogued face velocity across
cooling coil.
a. Double-Wall Construction: Fill space between walls with 1 inch, 1 ½ pound

fiber glass insulation.
b. Drain Connections: Main and auxiliary on same side of fan.

5. Nameplate Mylar: Permanently affixed to cabinet. Include model, make, and
serial number identification.

D. FAN SECTION
1. Fan-Section Construction: Belt-driven centrifugal fans consisting of housing,

wheel, fan shaft, bearings, motor drive assembly, and support structure and
equipped with formed-steel channel base for integral mounting of fan, motor,
and casing panels. Mount fan with interior neoprene vibration isolation.

2. Centrifugal Fan Housings: Formed- and reinforced-steel panels to make curved
scroll housings with shaped cutoff, spun-metal inlet bell, and access panels or
doors to allow entry to internal parts and components.

a. Panel Bracing: Steel angle- or channel-iron member supports for mounting
and supporting fan scroll, wheel, motor, and accessories.

b. Horizontal Flanged Split Housing: Bolted construction.
c. Drive Frame: Rail mounted, heavy gauge steel to allow frame to slide for easy

belt tensioning.
3. Fan Assemblies: Statically and dynamically balanced and designed for continuous

operation at maximum rated fan speed and motor horsepower.
4. Forward-Curved Fan Wheels: Galvanized-steel and/or aluminum/painted steel

construction with inlet flange, backplate, and shallow blades with inlet and tip
curved forward in direction of airflow and mechanically secured to flange and
backplate; cast-steel hub swaged to backplate and fastened to shaft with set
screws.

5. Coatings (exterior only): Permatector
6. Shafts: Statically and dynamically balanced and designed for continuous

operation at maximum rated fan speed and motor horsepower, with final
alignment and belt adjustment made after installation.
a. Turned, ground, and polished Stainless steel with keyway. Ship with a

protective coating of lubricating oil.
b. Designed to operate at no more than 70 percent of first critical speed at top of

fan's speed range.
7. Prelubricated and Sealed Shaft Bearings: Self-aligning, pillow-block-type ball

bearings.
a. Ball-Bearing Rating Life: ABMA 9, L10 of 100,000 hours.

8. Belt Drives: Factory mounted, with final alignment and belt adjustment made
after installation and with 1.5 service factor based on fan motor.
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a. Pulleys: Mechanical cast iron with split, tapered bushing; dynamically
balanced at factory.

b. Motor Pulleys: Adjustable pitch. Select pulley so pitch adjustment is at the
middle of adjustment range at fan design conditions.

c. Belts: Oil resistant, static free.
d. Motor Mount: Adjustable for belt tensioning.

9. Fan-Section Source Quality Control:
a. Factory test fan performance for flow rate, pressure, power, air density,

rotation speed, and efficiency. Establish ratings according to AMCA 210,
"Laboratory Methods of Testing Fans for Rating."

10. Inlet/outlet duct collars. Galvanized collars at each inlet and outlet of the unit.
Flexible duct connection isolating discharge of scroll from discharge of fan.

E. MOTORS
1. General: Comply with requirements in Division 15 Section Motors. Matched with

fan load.
2. Noise Rating: Quiet.
3. Maximum Ambient Temperature Rating: 120 degrees F (50 degrees C).

F. COILS
1. Coil Sections: Common or individual, insulated, galvanized-steel casings for

heating and cooling coils. Design and construct to facilitate removal and
replacement of coil for maintenance and to ensure full airflow through coils.

2. Refrigerant Coils: Coil designed for use with R-410a refrigerant, fabricated
according to ARI 410, connected with soldered fittings.
a. Capacity Reduction: Circuit for Double control.
b. Tubes: Copper
c. Fins: Aluminum 8 fins per inch.
d. Fin and Tube Joint: Mechanical bond.
e. Suction and Distributor: Seamless copper tube with brazed joints.
f. Frames: 16 gauge, galvanized-steel channel frame.
g. Ratings: Design tested and rated in accordance to UL (UL recognized).

1) Working-Pressure Rating: 250 psig.
h. Source Quality Control: 500 psig underwater (2000 psig ultimate strength).

G. FILTER SECTION
1. Filters: Comply with NFPA 90A.
2. Filter Section: Provide filter holding frames arranged for vertical orientations,

with access panels on both sides of unit. Filters shall be removable from both
sides.

3. Extended-Surface, Disposable Panel Filters: Factory-fabricated, dry, extended-
surface filters with holding frames.
a. Media: Fibrous material formed into deep-V-shaped.
b. Media and Media-Grid Frame: Nonflammable cardboard.

2.07 MAKE-UP AIR UNIT

A. MANUFACTURERS
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2. Manufacturers: Subject to compliance with specifications contained within this
document, manufacturers offering products that may be incorporated into the work
include, but are not limited to:
a. Greenheck Fan Corporation
b. Johnson
c. Trane

B. MANUFACTURED UNITS
1. Unit shall be fully assembled at the factory and consist of a metal cabinet, service

receptacle, motorized intake damper, supply air blower assembly, electrical control
unit with all specified components and internal accessories factory installed and
tested and prepared for single-point high voltage connection.

C. CABINET
1. Materials: Formed, single wall metal cabinet, fabricated to permit access to internal

components for maintenance.

a. Outside casing: 18 gauge, galvanized (G90) steel meeting ASTM A653 for
components that do not receive a painted finish. Pre-painted components as
supplied by the factory shall have polyester urethane paint on 18 gauge G60
galvanized steel. Base rail is 12 gauge, galvazined (G90) steel. Components that
receive a painted finish per A/E specification shall be painted with a polyester
urethane powder coat.

b. Internal assemblies: 24 gauge, galvanized (G90) steel except for motor supports
which shall be a minimum 14 gauge galvanized (G90) steel.

3. Cabinet Insulation: Comply with NFPA 90A and NFPA 90B and erosion
requirements of UL 181.
a. Materials: Fiberglass insulation. If insulation other than fiberglass is used, it must

also meet the Fire Hazard Classification shown below.
1) Thickness: 1 inch (25 mm)
2) Fire Hazard Classification: Maximum flame spread of 25 and smoke

developed of 50, when tested in accordance with ASTM C 411.
3) Location and application: Floor of each unit shall be insulated with either one

half inch thick or 1 inch thick rigid fiberglass insulation, covered on one
surface with integral aluminum foil.

4. Access panels: Unit shall be equipped with hinged access panels to provide easy
access to all major components.

5. Supply Air blower assembly: Blower assembly consists of an electric motor and a
belt driven, double width, double inlet forward curve blower. Assembly shall be
mounted on heavy gauge galvanized rails and further mounted on minimum 1.125
inch thick neoprene vibration isolators.

6. Control center / connections: Make-Up Air Unit shall have an electrical control center
where all high and low voltage connections are made. Control center shall be
constructed to permit single-point high voltage power supply connections.

7. Motorized intake air dampers of low leakage type shall be factory installed.
8. Sensors are considered to be part of various optional operational modes or device

controllers and are to be factory supplied and installed as specified by the A/E.
9. Service receptacle: 120 VAC GFCI service outlet shall be factory-provided and
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installed by contractor in a location designated by the A/E.

D. BLOWER
1. Blower section construction, Supply Air: Belt drive motor and blower shall be

assembled onto a minimum 14 gauge galvanized steel platform and must have
neoprene vibration isolation devices, minimum of 1 - 1/8 inches thick.

2. Blower assemblies: Shall be statically and dynamically balanced and designed for
continuous operation at maximum rated fan speed and horsepower.

3. Centrifugal blower housing: Formed and reinforced steel panels to make curved scroll
housing with shaped cutoff.

4. Forward curved blower (fan) wheels: Galvanized or aluminum construction with inlet
flange and shallow blades curved forward in direction of airflow. Mechanically
attached to shaft with set screws.

5. Blower section motor source quality control: Blower performance shall be factory
tested for flow rate, pressure, power, air density, rotation speed and efficiency. Ratings
are to be established in accordance with AMCA 210, "Laboratory Methods of Testing
Fans for Rating".

E. MOTORS
1. General: Blower motors greater than .75 horsepower shall be "NEMA Premium"

unless otherwise indicated. Compliance with EPAct minimum energy-efficiency
standards for single speed ODP and TE enclosures is not acceptable. Motors shall be
heavy-duty, permanently lubricated type to match the fan load and furnished at the
specified voltage, phase and enclosure. Drives shall be sized for a minimum of 150%
of driven horsepower and pulleys shall be fully machined cast-type, keyed and fully
secured to the fan wheel and motor shafts. Electric motors of ten horsepower or less
shall be supplied with an adjustable drive pulley. Comply with requirements in
Division 23 05 13, matched with fan load.

2. Motors shall be 60 cycle, 3 phase, 460 volt.

F. UNIT CONTROLS
1. The unit shall be constructed so that it can function as a stand-alone system controlled

by factory-supplied controllers, thermostats and sensors.
2. Remote Panel: Manufacturer shall provide and contractor shall install a Commercial

Kitchen type remote panel that functions as a remote indicator of owner-selected
operating parameters.

3. Sensors to be provided with the unit:
a. Dirty Filter Sensor
b. 120V/24V Smoke Detector

G. FILTERS
1. Unit shall have 2" thick MERV 13 disposable pleated filters located in the outdoor air

intake and shall be accessible from the exterior of the unit.

H. EXAMINATION
1. Prior to start of installation, examine area and conditions to verify correct location for

compliance with installation tolerances and other conditions affecting unit
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performance. See unit IOM.
2. Proceed with installation only after all unsatisfactory conditions have been corrected.

I. INSTALLATION
1. Installation shall be accomplished in accordance with these written specifications,

project drawings, manufacturer's installation instructions as documented in
manufacturer's IOM, Best Practices and all applicable building codes.

J. CONNECTIONS
1. In all cases, industry Best Practices shall be incorporated. Connections are to be made

subject to the installation requirements shown above.
a. Piping installation requirements are specified in Division 22 (Plumbing). Drawings

indicate general arrangement of piping, fittings and specialties.
b. Duct installation and connection requirements are specified in Division 23 of this

document.
c. Electrical installation requirements are specified in Division 26 of this document.

K. FIELD QUALITY CONTROL
1. Manufacturer's Field Service: Engage a factory authorized service representative to

inspect field assembled components and equipment installation, to include electrical
and piping connections. Report results to A/E in writing. Inspection must include a
complete startup checklist to include (as a minimum) the following: Completed Start-
Up Checklists as found in manufacturer's IOM.

L. START-UP SERVICE
1. Engage a factory authorized service representative to perform startup service. Clean

entire unit, comb coil fins as necessary, and install clean filters. Verify water source
for compliance with manufacturer's requirements for flow and temperature. Measure
and record electrical values for voltage and amperage. Refer to Division 23 "Testing,
Adjusting and Balancing" and comply with provisions therein.

M. DEMONSTRATION AND TRAINING
1. Engage a factory authorized service representative to train owner's maintenance

personnel to adjust, operate and maintain the entire Make-Up Air unit. Refer to
Division 01 Section Closeout Procedures and Demonstration and Training.

2.08 KITCHEN EXHAUST FAN

A. Fans hall be spun steel exhaust fans shall be centrifugal belt driven type. Fan wheel shall
be centrifugal backward inclined type. The wheel shall be constructed of steel and coated
with a non-stick coating similar to Teflon# as manufactured by Dupont. Wheel shall
include a wheel cone carefully matched to the inlet cone for precise running tolerances.
Wheels shall be statically and dynamically balanced.

B. The fan housing shall be constructed of 16 ga galvaneal steel with a rigid internal support
structure and shall be leakproof. The fan housing shall be constructed with a one piece
windband with an integral rolled bead for added strength and shall be joined to the
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curbcap with a continuous robotically welded seam.

C. Fan's windband shall have a Clean Out Port, a 4 in. diameter hole on the outside of the
fan's windband with a grease repellent compression rubber fit, allowing access to entire
wheel for cleaning.

D. Motors shall be heavy duty ball bearing type, carefully matched to the fan load, and
furnished at the specified voltage, phase and enclosure. Drive frame assembly shall be
constructed of heavy gauge galvanized steel. Motors and drives shall be mounted on
heavy duty true vibration isolators, out of the airstream. Fresh air for motor cooling shall
be drawn into the motor compartment through a ten square inch tube free of discharge
contaminants. Motors and drives shall be readily accessible for maintenance.

E. Precision ground and polished 1 in. minimum diameter fan shafts shall be mounted in
cast pillow block lubricatable ball bearings. Bearings shall be selected for a minimum
L10 life in excess of 100,000 hours (L50 life of 500,000 hours) at maximum cataloged
operating speed. Dual drives shall be sized for a minimum of 150 % of driven
horsepower. Pulleys shall be of the cast type, keyed and securely attached to the wheel
and motor shafts.

F. Motor pulleys shall be adjustable for final system balancing. All fans shall have a dual
belt and pulley system. A NEMA-3R disconnect switch shall be factory installed and
wired from the fan motor to a junction box installed outside the motor compartment.

G. All fans shall bear the AMCA Certified Ratings Seal for sound and air performance.

H. Each fan shall bear a permanently affixed manufacturer's engraved metal nameplate
containing the model number and individual serial number for future identification.

I. Fans shall be listed by Underwriters Laboratory for UL/cUL 762 Listed for all electrical
components and grease removal.

J. Hinge kit shall be factory mounted to a separate base and constructed of heavy gauge
hinges and shall include hold open cables.

K. Grease Trap shall include the drain connection. The unit shall collect grease and water
from the fan and extract the grease from the water for ease of grease disposal.

1) Acceptable manufacturers:
a. Greenheck.
b. Cook
c. ACME

2.09 INLINE EXHAUST FAN

A. Duct mounted supply, exhaust or return fans shall be of centrifugal belt driven in-line
type. The fan housing shall be of the square design constructed of heavy gauge
galvanized steel and shall include square duct mounting collars.
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B. Fan construction shall include two removable access panels located perpendicular to the
motor mounting panel. The access panels must be of sufficient size to permit easy
access to all interior components.

C. The fan wheel shall be centrifugal backward inclined, constructed of aluminum and shall
include a wheel cone carefully matched to the inlet cone for precise running tolerances.
Wheels shall be statically and dynamically balanced.

D. Motors shall be heavy duty ball bearing type, carefully matched to the fan load and
furnished at the specified voltage, phase and enclosure. Motors and drives shall be
mounted out of the airstream.

E. Precision ground and polished fan shafts shall be mounted in permanently sealed,
lubricated pillow block ball bearings. Bearings shall be selected for a minimum (L10)
life in excess of 100,000 hours at maximum cataloged operating speed.

F. Drives shall be sized for a minimum of 150% of driven horsepower. Pulleys shall be of
the fully machined cast iron type, keyed and securely attached to the wheel and motor
shafts.

G. Motor pulleys shall be adjustable for system balancing. A NEMA 1 disconnect switch
shall be provided as standard, except with explosion resistant motors, where disconnects
are optional. Factory wiring shall be provided from motor to the handy box.

H. All fans shall bear the AMCA Certified Ratings Seal for both sound and air
performance.

I. Each fan shall bear a permanently affixed manufacturer's nameplate containing the
model number and individual serial number for future identification.

J. Acceptable manufacturers:
a. Greenheck.
b. Cook
c. ACME

2.10 FLEXIBLE DUCT CONNECTIONS

A. Furnish flexible duct connections between all ducts and fans or fan units mounted or
suspended using external vibration isolators and/or restraints. Fans and fan units having
internal isolators and/or restraints shall not have flexible duct connections. Flexible
connections shall be Ventglass. Width of connecting flexible material shall be not less
than four (4) inches with three (3) inch wide metal edges and double lock hem between
fabric and metal. A minimum of one (1) inch spacing shall be allowed between the fan
or fan unit connections and the duct.
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PART 3 - EXECUTION

3.01 HANGERS AND SUPPORTS

A. Install all hangers, inserts in new concrete construction and supports for the various
parts of the system. Piping shall be hung and/or supported at intervals of not over 10
feet. Ducts shall be hung at intervals of not over 8 feet. Install riser clamps or spring
hangers at tops of risers as required. Piping hung from wall shall have offset rods or
brackets to support hangers.

B. Set all sleeves, inserts and pockets for risers in the forms for concrete pouring.

C. All hanger rods shall be hung from inserts in concrete, or from I-beam clamps on steel
beams, or from coach screw threaded rods in wood construction. Clamps shall have
retaining clips and locknut. If inserts have not been provided, hangers shall be through
bolted or Cinch or Slug-In expansion bolts may be used with the permission of the
Architect. When pipe or equipment is hung or supported, no part of any equipment nor
any part of the building shall be stressed beyond its normal allowable working strength.

D. All steel framework and supports installed under this Section shall conform to the latest
revisions of the Standard Specifications for Steel for Bridges and Buildings of the
American Society for Testing Materials. All shop fabricated framework shall have a
shop coat of Lead Oxide Metal Primer, except steel in concrete shall not be painted.

3.02 SLEEVES AND INSERTS

A. All piping passing through masonry or concrete walls or through concrete floors shall
be fitted with sleeves of steel pipe having flanges or wings at mid-point to keep sleeve
from slipping through floor or wall. All pipes sleeves for pipes passing through floors
shall extend 1/2 inch above the finished floor level except all sleeves in Mechanical
Equipment Room floors shall extend 2 inches above the finish floor level. All pipes
passing through or in wood partitions shall have 16 gauge galvanized iron sleeves so
placed that pipes shall not contact a wood surface at any point.

B. Insulation on pipes shall pass through sleeve and the sleeve shall be sized to allow the
insulation to pass through without interruption. Seal the annular opening at all sleeves
passing through floors or fire partitions with Dow Corning Fire Stop System or
Carborundum Company Fyre Putty installed as recommended by the manufacturer.
Install 20 gauge galvanized sheet metal sleeve over the insulation that protrudes 3
inches each side of sleeve to prevent damage to the insulation.

C. All inserts in new concrete construction shall be capable of developing the full strength
of the rod or bolt used in them and shall be either continuous insert type or malleable
iron concrete inserts for rod sizes 3/8 inch to 7/8 inch. Continuous inserts shall have
anchors every 4 inches and shall extend 1-1/2 inches above the back of the insert and
shall hook to provide anchor. All inserts shall be tied to the reinforcing steel rods with
wire and properly sized reinforcing rods shall be inserted through the special holes,
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hooks or brackets provided in or on the insert to securely anchor insert to the structure.

3.03 PIPING AND FITTINGS

A. All piping shall be cut accurately to measurements established in the building and shall
be installed without springing or forcing, except where cold springing is called for on
the Drawings for expansion loops. Connections to existing piping shall be made to
prevent misalignment of present installation. All open ends of piping shall be covered
during construction to prevent entrance of foreign material.

B. All piping shall be run true and straight.

C. All cold city water piping and all drainage piping shall be copper tubing. All
connections between copper tubing and fittings in water and drainage piping shall be
made with 95-5 tin antimony solder. Connections between steel pipe and copper tubing
shall be made at bronze valves or bronze couplings shall be used. These connections
shall be made outside of all pipe chases. No connection between steel pipe and copper
pipe shall be concealed behind walls. All water piping shall have wrought copper
solder joint pressure fittings. All drainage piping shall have drainage type fittings.
Provide cleanouts in drainage piping at changes in directions and every 40 feet in
straight run to completely rod out the piping. Provide loop seal in drain piping from air
conditioning units coil drain pans with loop seal to properly seal against the static
pressure in the unit and run to floor drain or open end drain as applicable.

3.04 SHEETMETAL WORK INSTALLATION

A. Install all sheetmetal ductwork required for the various supply, return and exhaust air
systems. All ducts and sheetmetal plenums shall be constructed of galvanized iron of
U.S. Standard Gauge unless otherwise specified and all shall be fabricated and installed
in accordance with the "HVAC Duct Construction Standards" as published by
SheetMetal and Air Conditioning Contractors' National Association, Inc.

B. Ducts shall be true to the inside clear dimensions indicated on the drawings. Ducts
shall be straight and smooth on the inside with neatly finished joints and shall be sealed
as specified herein.

C. Ducts shall be securely anchored to the building construction in an approved manner
and shall be so installed as to be completely free from vibration under all conditions of
operation. Horizontal ducts shall be hung with hangers of same material as the duct
from concrete inserts, beam clamps or from expansion shields. Vertical ducts shall be
supported at each floor. Provide all necessary supports and cross framing as required.

D. No pipes or conduits shall pass through any duct without written approval of the
Architect. Where it is impossible to re-route such pipe or conduit, the duct shall be
increased at that point to maintain a constant cross-sectional area and a streamline
enclosure for the pipe shall be provided. Coordinate the sheet metal installation with
the work of all other trades.



15500-27

3.05 INSULATION

A. Furnish all labor, equipment, accessories and materials and perform all operations
necessary for the installation of all insulation for the duct systems and steam,
condensate, chilled water and hot water piping systems, including all related equipment
and accessories. Insulation shall be installed in a workmanlike manner and shall
conform to the Code of Workmanship of the International Association of Heat and
Frost Insulators and Asbestos Workers.

B. Verify that ductwork and piping has been tested for leakage before applying insulation
materials.

C. Verify that all surfaces are clean, dry and free of foreign material.

D. Install materials in accordance with manufacturer's recommendations, all building
codes and industry standards.

E. Continue all insulation, with or without vapor barrier, through penetrations of all walls
and floors except where prohibited by code (i.e. at duct fire dampers).

F. Piping Insulation

1. Locate insulation and cover seams in least visible locations.
2. Neatly finish insulation at supports, protrusions, and interruptions.
3. Cover fittings, strainers and valves 2 inches and under in fiberglass insulated lines

with rigid preformed molded or routed fiberglass pipe-fitting insulators as
manufactured by ICA Hamfab or Pro-Tec-T-Kotes or with two (2) coats of
insulating cement to the same thickness as the sectional insulation and finished
with 6 ounce fiberglass cloth jacket pasted on and coated with fitting mastic to
provide vapor seal as applicable. (PVC 25/50 rated fitting covers may be
substituted for the fiberglass cloth jacket only in this application, not the rigid
insulation.)

4. Provide at each hanger and/or support an insert between support shield and piping
on piping 1-1/2" inches diameter or larger. Fabricate of Manville Thermo-12 or
other heavy density insulating material suitable for temperature. Insulation
inserts shall not be less than the following lengths:

1-1/2" to 2-1/2" pipe size 10" long
5. For pipe exposed in Mechanical Equipment Rooms or in finished spaces below

10 feet above finished floor, finish with Manville Zeston 2000 PVC jacket and
fitting covers or aluminum jacket.

6. For all exterior applications insulate piping with Cellular Glass. Fittings, joints
and valves shall be insulated with segmented sections of the cellular glass pipe
insulation and sealed with applicable Adhesive. Provide Waterproof Covering
jacket for all insulated pipe, fittings, joints, and valves. Jacket seams shall be
located on bottom side of all horizontal piping.
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G. Piping Insulation Schedule
PIPE SIZE THICKNESS
Inches Inches

1. Fiber Glass Insulation
Cold Water All Sizes 1

2. Cellular Glass Insulation (Exterior Piping with Waterproof Covering)
Cold Water All Sizes 1-1/2

3. Refrigerant Suction All Sizes 1
Refrigerant Liquid Line All Sizes 1
Refrigerant Hot Gas All Sizes 3/4
Condensation Drain All Sizes 1/2

H. Ductwork Insulation Schedule
THICKNESS FINISH
Inches

1. Flexible Fiberglass
Exhaust Ducts within 10 ft. of

Exterior Openings 1-1/2 FSK
Supply Air Ducts (Cooling Systems) 1-1/2 FSK
Return Air Ducts in Unconditioned

Spaces 1-1/2 FSK
Supply and Return Ducts in
Unconditioned Attics 2 1/2" FSK

2. Rigid Fiberglass
Outside Air Intake Ducts 2 FSK
Plenums (Cooling Systems) 2 FSK
Supply Air, Return Air and Relief Ducts

In Attics 2 FSK
Supply Air and Return Air

Ducts Outdoors 2 Weatherproof (SAM)
3. Elastomeric Foam

Supply Air and Return Air
Ducts Outdoors 2-1/2 SB

4. Kitchen Hood Exhaust:
Super Firetemp M 3 (2 Hour Rating)
Firemaster Duct Wrap 3 (2 Hour Rating)
Fyrewrapez 1-1/2 (2 Hour Rating)

Installation of Kitchen Hood Exhaust insulation shall be installed in accordance
with the latest edition of NFPA 96 and manufacturer's recommendations.

3.06 CLEANING

A. The equipment, ductwork and piping installed under this Section shall be cleaned of
foreign matter and flushed out before the system is placed into service. The HVAC
Subcontractor shall make temporary connections where required for cleaning system.
HVAC Subcontractor shall take precautions to prevent foreign matter from getting into
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equipment, piping and ductwork during construction.

B. The supplier of chemicals and water treatment equipment shall recommend and provide
the chemicals for cleaning and flushing the system.

C. All equipment shall be clean and dry upon completion of work.

D. Temporary filters shall be utilized in all air handling units and unit heaters when
operating during construction. These filters shall be replaced as needed during
construction. New filters shall be installed in all equipment prior to occupancy by the
Owner.

3.07 TESTING

A. HVAC Subcontractor shall perform all tests, other than herein specified, which may be
required by local authorities or agencies.

B. Furnish all labor, material, equipment and services for the tests herein specified. Make
corrections identified in tests and repeat tests until defects are corrected.

C. Equipment, piping and ductwork installed under this Section shall be tested and found
tight. Concealed and/or covered piping shall be tested prior to being closed in. Tests
performed shall not relieve the HVAC Subcontractor of his responsibility for leaks
which may develop after the tests are made.

D. Pipe Testing

1. Pressure test piping in the presence of the Owner or his representative and any
local authorities who may have jurisdiction.

2. Precautions shall be taken to prevent damage to any equipment by pressure
testing of piping. After testing, equipment shall be returned to its normal
position and service.

3. Test pressure shall be held for a minimum of four (4) hours with no loss of
pressure.

4. Test pressure shall be 1-1/2 times maximum operating pressure or system
design pressure utilizing cold water, inert gas or air.

5. Repair or replace and retest any defective material.

3.08 AIR AND WATER BALANCING

A. The HVAC Subcontractor shall employ an independent Balancing Subcontractor,
acceptable to and approved by the Architect/Engineer, to balance and adjust the air and
water systems.

B. Balancing and adjusting shall not begin until all HVAC systems have been installed and
are in full working order. Prior to the start of balancing, the following shall be checked:
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1. Rotation of all fans.
2. Dampers are free to open and close.
3. Fire and smoke dampers are open.
4. Clean filters are in place.

C. Upon completion of balancing and adjusting of the systems hereinafter specified,
submit six (6) copies of the data for review and approval by the Architect/Engineer.

D. The Balancing Subcontractor shall be procured early enough in the project to allow for
him/her to review the project documents and determine if sufficient components are in
place to balance and adjust the systems. The Balancing Subcontractor shall provide a
list of any deficient area he/she identifies.

E. Balancing Subcontractor shall provide all testing instruments, manpower, temporary
connections and materials needed for balancing and adjusting of the air and water
systems. All test instruments shave have been calibrated within the last six (6) months.
Balancing Subcontractor shall provide verification of calibration upon request.

F. Architect/Engineer and Owner shall be notified a minimum of five (5) days prior to
balancing commencing so that a representative can be available to witness the
balancing work. In addition, the Balancing Subcontractor shall (upon completion of the
balancing work and report submittal), at the request of the Architect/Engineer or
Owner's representative, verify the balancing readings at four (4) locations. The
locations shall be chosen by the Architect/Engineer or Owner's representative.

G. All balancing and adjusting of air systems shall be done in accordance with the latest
edition of the NEBB Procedural Standards for Testing, Adjusting and Balancing of
Environmental Systems or the latest edition of SMACNA's HVAC Systems Testing,
Adjusting and Balancing.

H. Balancing of the cooling systems shall be performed in the air conditioning season,
heating systems in the heating season.

I. Prior to balancing of the air systems, and as part of the balancing report, the Balancing
Subcontractor shall prepare ductwork schematics of the systems to be balanced.
Schematics shall be similar to those indicated in the NEBB and SMACNA publications
previously identified.

J. Air Balancing Report forms shall be similar to the standard NEBB and SMACNA
forms found in the previously identified manuals. The following information shall be
provided at minimum (reports for equipment and systems not indicated shall be
obtained from the NEBB/SMACNA manuals or prepared by the Balancing
Subcontractor. Reports prepared by the Balancing Subcontractor shall be submitted for
review and approval prior to final Balancing Report submittal):
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1. Air Apparatus Test Report
a. Location.
b. System Number.
c. Manufacturer.
d. Airflow, design and actual.
e. Total CFM.
f. Total Static Pressure.
g. Discharge Static Pressure.
h. Suction Static Pressure.
i. Coil pressure drops (static pressure).
j. Filter pressure drops.
k. Motor volts and amps.
l. Outside Air and Return Air CFM.
m. Drive data.

2. Fan Test Report
a. System Number.
b. Location.
c. Manufacturer.
d. Airflow, design and actual.
e. Total static pressure, design and actual.
f. Inlet static pressure.
g. Discharge static pressure.
h. Motor and Drive data.
i. Fan RPM.
j. Voltage and Amperage.

3. Duct Traverse
a. System zone/branch.
b. Duct Size.
c. Area.
d. Design Velocity.
e. Design Airflow.
f. Test Velocity.
g. Test Airflow.
h. Duct Static Pressure.
i. Air temperature.

4. Air Outlet Report
a. Area Served.
b. Outlet Number.
c. Type.
d. Size.
e. AK factor.
f. Velocity, design and actual.
g. Airflow, design and actual.
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K. The Balancing Subcontractor shall balance and adjust air systems to meet design
requirements + 10%. Balancing shall be accomplished by adjusting dampers, drives,
etc. to obtain design requirements.

L. The HVAC Subcontractor shall cooperate and make provisions for the Balancing
Subcontractor as needed to accommodate the air balancing. As part of this Contract,
the HVAC Subcontractor shall provide and/or change pulleys, belts, sheaves and
dampers, at no additional cost, in order to properly balance the systems to design
requirements.

END OF SECTION
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SECTION 16010 

ELECTRICAL WORK - GENERAL PROVISIONS 

PART 1 – GENERAL 

1.01 WORK INCLUDED: 

A. The work covered by this section of the specifications consists of furnishing all 
labor, equipment, appliances, materials and incidentals in connection with the 
installation of the complete electrical systems as herein specified and as shown on 
the drawings. 

B. It is not the intent that the drawings shall show every junction box, conduit, wire, 
fitting, device, accessory, etc., but the Contractor shall be required to furnish 
without additional expense all transportation, labor and materials necessary to 
complete the electrical systems in accordance with the best practice of the trade. 

C. Unless otherwise specified, materials of the same classifications, used for the 
same purpose shall be the product of the same manufacturer. 

D. The work shall include furnishing and installing the following items: 

1. Underground Primary and Secondary Services 

2. Transformers 

3. Grounding System 

4. Panelboards 

5. Lighting Systems 

6. Motor Disconnect Devices 

8. Emergency Lighting System (Self Contained Units) 

9. Telephone System (Empty Conduit) 

10. Raceways 

11. Feeder and Branch Circuit Conductors 

12. Wiring Devices and Finish Plates 

13. Outlet Boxes 
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14. Pull and Junction Boxes 

15. Hangers and Supports 

16. Conduit and wire for equipment and controls furnished under other 
divisions of the specifications, when shown on the electrical plans,  with 
the exception of the instrumentation low voltage signal wiring. 

E. Electric Service and Metering  

1. The power company serving this project is Eversource.                 

2. Furnish and install the primary cable from the transformer, leaving 
sufficient slack to reach, without splice, the point of connection to the 
power company overhead lines.  Terminators for pole top and transformers 
shall be approved by the power company.  The power company will make 
final connections at the overhead lines. 

5. Secondary metering will be by the Contractor. 

6. Arrangements shall be made with the power company for obtaining 
service.  All cost for overhead line extensions and work required for these 
services including metering cost shall be obtained from the power 
company.  The Contractor shall include in his bid and shall pay this money 
to the power company.  All work involving the service and metering shall 
be as approved by the power company. 

F. All equipment used in areas designated as hazardous shall be designed for Class 1, 
Division 1, Group D locations. All installation including conduit and wiring shall 
be in strict accordance with the National Electrical Code Article 500 for Class 1, 
Division 1, Group D locations. 

G. Interpretation of Drawings 

1. The Drawings are diagrammatic only and are not intended to show exact 
locations of outlets and conduit runs. 

2. All circuits shall be run in separate conduits unless otherwise shown on 
the Drawings. 

3. The Contractor shall verify with the Engineer the exact locations and 
mounting heights of lighting fixtures, switches and receptacles prior to 
installation. 
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4. Any work installed contrary to Contract Documents, or without approval 
by the Engineer, shall be changed or replaced as required by the Engineer 
and no extra compensation will be allowed the Contractor for making 
these changes. 

5. The locations of equipment, fixtures, outlets, and similar devices shown 
on the Drawings are approximate only.  Exact locations shall be as 
approved by the Engineer during construction.  The Contractor shall obtain 
in the field all information relevant to the placing of electrical work and in 
case of any interference with other work, shall proceed as required by the 
Engineer and shall furnish all labor and materials necessary to complete 
the work in an approved manner. 

6. Surface mounted panel boxes, junction boxes, conduit, etc., shall be 
supported by spacers to provide a clearance between wall and equipment. 

7. The number of conductors shown on the Drawings are not necessarily the 
correct number required.  As many conductors as are required in each case 
shall be installed. 

8. The ratings of motors and other electrically operated devices together with 
the size shown for their branch circuit conductors and conduits are 
approximate only and are indicative of the probable power requirements 
insofar as can be determined in advance of the purchase of equipment.  
The ratings shown for motor branch circuit protective devices are the 
maximum ratings permitted.  Lower ratings may be used where approved 
as being proper for the dynamic characteristics of the motor and its 
connected load. 

9. Unless otherwise specified, all conduits, wires, and cables and the support 
systems for the conduits and cables that are required to make the electrical 
connections to equipment shall be furnished and installed.  All connections 
to equipment shall be made as shown, specified, and required and in 
accordance with the approved shop and setting drawings. 

10. The Contractor shall verify, in the field, all measurements necessary for 
his work and shall assume responsibility for their accuracy. 

1.02 LOCAL CONDITIONS: 

A. The Contractor shall provide and place all sleeves for conduits penetrating floors, 
walls, partitions, etc.  The Contractor shall locate all necessary slots for his work 
and these shall be formed before concrete is poured. 
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B. All cutting and patching shall be done in a thoroughly workmanlike manner. 

C. The Contractor shall investigate each space in the building through which 
equipment must pass to reach its final location.  If necessary, the manufacturer 
shall be required to ship his material in sections sized to permit passing through 
such restricted areas in the building. 

D. Before submitting proposals, the Contractor is expected to inspect the site and 
survey the conditions to be encountered in the performance of the work.  Failure 
to familiarize himself with the conditions shall not relieve the Contractor's 
responsibility for full completion of the work in accordance with the provisions of 
the Contract. 

1.03 PERMITS AND INSPECTION: 

A. Permits, fees and notices shall be in accordance with the General Conditions. 

B. All work shall meet or exceed the latest requirements of all national, state, county, 
municipal and other authorities exercising jurisdiction over electrical construction 
at this project. 

C. All required permit and inspection certificates shall be obtained, paid for, and 
given to the Owner at the completion of the work. 

1.04 CODES AND STANDARDS: 

A. Unless indicated or specified otherwise, materials and workmanship shall conform 
with the latest editions of the following codes, standards and specifications. 

1. National Electrical Code (NEC) 

2. National Bureau of Standards Handbook H-30 National Electrical Safety 
Code 

3. State and Local Codes, and all other authorities having jurisdiction 

4. Underwriter's Laboratories, Inc. (UL) 

5. American National Standards Institute, Inc. 

6. Institute of Electrical and Electronic Engineers (IEEE) 

7. National Electrical Manufacturers Association (NEMA) 

8. National Board of Fire Underwriters 
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9. International Municipal Signal Association (IMSA) 

10. Insulated Power Cable Engineers Associated Specifications 

11. American Society for Testing Materials Specifications 

1.05 REVIEW OF MATERIALS: 

A. Material and Equipment Schedules.  As soon as practicable and within thirty days 
after the date of notice to proceed and before commencement of installation of any 
materials or equipment, the Contractor shall submit to the Engineer six (6) 
complete Brochures for approval of materials, fixtures, and equipment to be 
incorporated in the work.  The list shall include manufacturer's name, catalog 
numbers, cuts, diagrams, drawings, and such other descriptive data as may be 
required.  No consideration will be given to a partial submittal from time to time.  
Approval of materials will be based on manufacturer's published ratings.  Any 
materials, fixtures and equipment listed that are not in accordance with the 
specification requirements will be rejected. 

B. Substitutions:  Substitution of material or equipment shall be in accordance with 
the General Conditions. 

C. Shop Drawings.  Shop drawings shall be submitted to the Engineer for review in 
accordance with the Division 1.  Shop drawings shall be submitted for, but not 
limited to the following: 

1. Panelboards 

2. Lighting Fixtures 

3 Magnetic Motor Starters 

4. Transformers 

5. Emergency Lighting 

6. Wire and Cable 

7. Wiring Devices and Finish Plates 

8. Contactors 

9. Hangers and Supports 

10. Disconnect Switches 
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11. Fuses 

12. Circuit Breakers 

13. Raceways 

D. Submit the following information with all equipment shop drawings. 

1. Manufacturer's certified scale drawings, cuts, or catalogs, including 
installation details and manufacturer's name. 

2. Manufacturer's specifications, including certified performance 
characteristics and capacity ratings. 

3. Electrical wiring diagrams and controls, where applicable. 

4. Certificate of compliance with Code, where applicable. 

E. Equipment shop drawings and wiring diagrams must be prepared specifically for 
this installation.  Standard factory wiring diagrams with a revision marked in ink 
for this installation will be accepted. 

F. All control and wiring diagrams shall be complete with the following description: 

1. Sequence of operation 

2. Sequence of interlocking 

3. Operation of alarms 

4. Legend 

5. Wiring Numbers 

G. All equipment shop drawings shall be properly identified and indicate the Article 
number of the specifications or the Drawing number which applies to the 
submitted item. 

H. Shop drawings for the items listed above shall be submitted for approval in 
accordance with the preceding paragraphs.  The Engineer, however, reserves the 
right to require submittal of shop drawings on any other material or equipment to 
be installed under this Section not specifically listed above. 

1.06 MINOR DEVIATIONS: 
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A. The work as shown on the drawings is diagrammatic and is intended to show the 
work included and the arrangement of the various systems. 

B. It is not intended that the accompanying plans and specifications cover every 
detail of the required installation.  Furnish and install equipment, materials and 
labor as shown or specified, as are usually furnished, or as are needed to make a 
complete and satisfactory operating installation, whether mentioned or not, 
omitting only those items which are specifically excluded. 

C. Locations and mounting heights of equipment and/or devices as shown are 
approximately correct.  The Engineer reserves the right to relocate any equipment 
or device prior to actual installation at no extra cost to the Owner. 

D. No deviation from layout shall be made without written approval from the 
Engineer. 

1.07 TEMPORARY LIGHT AND POWER: 

A. The Contractor shall provide temporary light and power and pay all energy 
charges as described in Division 1. 

1.08 ELECTRICAL REFERENCE SYMBOLS: 

A. Symbols shown on the drawings shall approximate location of fixtures, outlet 
boxes, and conduit runs, and other equipment, unless otherwise detailed.  The 
exact location shall be governed by structural conditions and obstructions.  This is 
not to be construed to permit redesigning systems.  All outlets shall be 
interconnected as shown on the drawings.  Locate and install all boxes and 
equipment where they will be readily accessible. 

1.09 PHASE IDENTIFICATION: 

A. The entire system of wiring shall be phased by color code as follows: 

1. Wires No. 6 AWG and smaller shall have a continuous colored outer 
covering. 

2. Wires larger than No. 6 AWG shall be identified at all points of 
termination by gummed tape, plastic tape, etc., applied to the wire. 

3. Code colors for 277/480 volt systems shall be: 

a. Phase A - Brown 

b. Phase B - Orange 
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c. Phase C – Yellow 

4. Code colors for 120/208 volt systems shall be: 

a. Phase A - Black 

b. Phase B - Red 

c. Phase C - Blue 

5. Neutral wires shall be white or grey. 

6. Equipment ground wires shall be green. 

7. The same colors shall be used for the same phases throughout the entire 
project. 

1.10 PROTECTION AND CLEANING OF EQUIPMENT: 

A. All electrical equipment, upon receipt, shall be adequately stored and protected 
from damage. 

B. After installation, all electrical equipment shall be protected to prevent damage 
during the construction period.  Openings in conduits and boxes shall be closed to 
prevent entrance of foreign materials. 

C. The interior of boxes and cabinets shall be left clean.  Exposed surfaces shall be 
cleaned and plate surfaces polished. 

1.11 OPERATION AND MAINTENANCE MANUALS: 

A. The Contractor shall furnish the Owner with three (3) copies of complete 
operating and maintenance manuals.  Manuals shall include all equipment, 
maintenance instruction, parts list, warranties, schematic diagrams of control 
systems, and lubrication charts. 

B. Manuals shall contain only that information which specifically applies to this 
project, and all unrelated material shall be deleted.  During the instruction period, 
herein specified, this manual shall be used and explained.  Each copy of manual 
shall be clearly indexed and include a directory of all subcontractors and 
maintenance contractors, indicate the area of their responsibility, and list the name 
and telephone numbers of the responsible member of each organization.  This 
material shall have a clear plastic protective shield over each sheet of data. 
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C. Each manual shall be bound in an expandable plastic covered hard bound binder.  
Binders shall be three (3) straight post type.  Ring type binders will not be 
acceptable.  The manual's front cover and side cover shall be gold-leaf stamped 
"Operation and Maintenance Manual -- Electrical Systems" along with the project 
title. 

1.12 OPERATING AND MAINTENANCE INSTRUCTIONS: 

A. A competent Engineer shall be provided by the Contractor to instruct operating 
personnel in the operation and maintenance of equipment and systems. 

1.13 SPARE PARTS DATA: 

A. The Contractor shall furnish a complete list of recommended spare parts and 
supplies for the equipment furnished with current unit prices and source of supply. 

1.14 TESTS: 

A. The Electrical Subcontractor shall perform all tests at the completion of the work 
and the results furnished to the Owner and Engineer in writing.  Tests shall 
include, but not be limited to:  all systems test free of shorts or grounds, proper 
neutral connections, ground system resistance, secondary voltages at main 
distribution panel, power panels and lighting panels, all lighting fixtures with 
lamps in place for 10 hours. 

B. Upon completion of all work, the Electrical Subcontractor shall furnish, in 
duplicate, certificates of inspections from all inspectors and authorities having 
jurisdiction, notarized letters from the manufacturers stating that authorized 
Factory Engineers or agents have inspected and tested the installation of their 
respective systems and found same to be in satisfactory operating condition. 

C. Furnish all labor, material, instruments, supplies and services and bear all costs 
for the accomplishment of the tests. 

1.15 GUARANTEE: 

A. The Contractor shall guarantee equipment and performance of the installation and 
equipment in accordance with the GENERAL CONDITIONS. 

B. Lamps shall be furnished and installed in each lighting fixture as soon as fixtures 
are properly hung.  Replace all lamps that fail within ninety (90) days after final 
acceptance at no additional cost.  If the Contractor fails to replace lamps during 
the guarantee period, after a second request the Owner may replace lamps and 
back-charge Contractor. 
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PART 2 - PRODUCTS 

2.01 MATERIALS: 

A. The materials used in all systems shall be new, unused and as hereinafter 
specified.  All materials where not specified shall be of the very best of their 
respective kinds.  Samples of materials or manufacturer's specification shall be 
submitted for approval as required by the Engineer. 

B. Materials and equipment used shall be U.L. listed wherever such approved 
materials and equipment is available. 

C. Electrical equipment shall at all times during construction be adequately protected 
against mechanical injury or damage by water.  If any apparatus has been 
damaged, such damage shall be repaired by the Contractor at his cost and expense.  
If any apparatus has been subject to possible damage by water, it shall be 
thoroughly dried out and put through such special tests as required by the 
Engineer, at the cost and expense of the Contractor, or shall be replaced by the 
Contractor at his own expense. 
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PART 3   EXECUTION 

3.01 INSTALLATION 

A. All work shall be executed in full accordance with the National Electrical Code 
and local rulings.  Should any work be performed contrary to said rulings, 
ordinances and regulations, this Contractor shall bear full responsibility for such 
violations and assume all costs arising therefrom. 

B. Load Balance.  Check the load balance on the phases of the various systems and 
reconnect where necessary as approved by the Engineer to provide equal division 
of the loads between the phases of the various systems. 

C. Before starting the work, confer with all other trades relative to the location of 
pipes, ducts, and apparatus or fixtures to be installed by them and select locations 
for the work which will avoid possible conflicts with the work of other trades 
involved.  All differences or conflicting conditions concerning the work shall be 
called to the attention of the Engineer for adjustment before starting work.  For 
such work performed or materials installed in violation of the above clause the 
work shall be readjusted to the complete satisfaction of the Engineer at the sole 
expense of the Electrical Subcontractor. 

D. Cleanup 

1. This Contractor shall cooperate with other workmen and with the General 
Contractor in the daily removal of debris from the work site. 

2. This Contractor shall leave "broom clean" all areas where he has 
interrupted or completed his work. 

3. He shall cooperate with the General Contractor in good housekeeping 
procedures. 

4. At the completion of his work, prior to the final inspection, this Contractor 
shall clean all devices, plates, fixtures, glassware, switches, cabinets, 
exposed conduits, fittings, etc. and shall have the premises in a thoroughly 
clean condition. 

 

 

END OF SECTION 
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SECTION 16050 

BASIC ELECTRICAL MATERIALS AND METHODS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes the following: 

1. Raceways. 
2. Building wire and connectors. 
3. Supporting devices for electrical components. 
4. Electrical identification. 
5. Electricity-metering components. 
6. Electrical demolition. 
7. Cutting and patching for electrical construction. 
8. Touchup painting. 

1.03 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. FMC:  Flexible metal conduit. 

C. IMC:  Intermediate metal conduit. 

D. LFMC:  Liquidtight flexible metal conduit. 

E. RNC:  Rigid nonmetallic conduit. 

F. RSC: Rigid steel conduit 
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1.04 SUBMITTALS 

A. Product Data:  For electricity-metering equipment. 

B. Shop Drawings:  Dimensioned plans and sections or elevation layouts of electricity-
metering equipment. 

C. Field Test Reports:  Indicate and interpret test results for compliance with performance 
requirements. 

1.05 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

B. Comply with NFPA 70. 

1.06 COORDINATION 

A. Coordinate chases, slots, inserts, sleeves, and openings with general construction work 
and arrange in building structure during progress of construction to facilitate the 
electrical installations that follow. 

1. Set inserts and sleeves in poured-in-place concrete, masonry work, and other 
structural components as they are constructed. 

B. Sequence, coordinate, and integrate installing electrical materials and equipment for 
efficient flow of the Work.  Coordinate installing large equipment requiring positioning 
before closing in the building. 

C. Coordinate electrical service connections to components furnished by utility companies. 

1. Coordinate installation and connection of exterior underground and overhead 
utilities and services, including provision for electricity-metering components. 

2. Comply with requirements of authorities having jurisdiction and of utility 
company providing electrical power and other services. 

D. Coordinate location of access panels and doors for electrical items that are concealed by 
finished surfaces. 

E. Where electrical identification devices are applied to field-finished surfaces, coordinate 
installation of identification devices with completion of finished surface. 
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PART 2 - PRODUCTS 

2.01 RACEWAYS 

A. EMT:  ANSI C80.3, zinc-coated steel, with set-screw or compression fittings. 

B. FMC:  Zinc-coated steel. 

C. IMC:  ANSI C80.6, zinc-coated steel, with threaded fittings. 

D. LFMC:  Zinc-coated steel with sunlight-resistant and mineral-oil-resistant plastic jacket. 

E. RNC:  NEMA TC 2, Schedule 40 PVC, with NEMA TC3 fittings. 

F. Raceway Fittings:  Specifically designed for the raceway type with which used. 

2.02 CONDUCTORS 

A. Conductors, No. 10 AWG and Smaller:  Solid or stranded copper. 

B. Conductors, Larger than No. 10 AWG:  Stranded copper. 

C. Insulation:  Thermoplastic, rated at 75 deg C minimum. 

D. Wire Connectors and Splices:  Units of size, ampacity rating, material, type, and class 
suitable for service indicated. 

2.03 SUPPORTING DEVICES 

A. Material:  Cold-formed steel, with corrosion-resistant coating acceptable to authorities 
having jurisdiction. 

B. Metal Items for Use Outdoors or in Damp Locations:  Hot-dip galvanized steel. 

C. Slotted-Steel Channel Supports:  Flange edges turned toward web, and 9/16-inch 
diameter slotted holes at a maximum of 2 inches o.c., in webs. 

D. Raceway and Cable Supports:  Manufactured clevis hangers, riser clamps, straps, 
threaded C-clamps with retainers, ceiling trapeze hangers, wall brackets, and spring-
steel clamps or click-type hangers. 

E. Pipe Sleeves:  ASTM A 53, Type E, Grade A, Schedule 40, galvanized steel, plain ends. 

F. Cable Supports for Vertical Conduit:  Factory-fabricated assembly consisting of 
threaded body and insulating wedging plug for non-armored electrical cables in riser 
conduits.  Plugs have number and size of conductor gripping holes as required to suit 
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individual risers.  Body constructed of malleable-iron casting with hot-dip galvanized 
finish. 

G. Expansion Anchors:  Carbon-steel wedge or sleeve type. 

H. Toggle Bolts:  All-steel springhead type. 

I. Powder-Driven Threaded Studs:  Heat-treated steel. 

2.04 ELECTRICAL IDENTIFICATION 

A. Identification Devices:  A single type of identification product for each application 
category.  Use colors prescribed by ANSI A13.1, NFPA 70, and these Specifications. 

B. Raceway and Cable Labels:  Comply with ANSI A13.1, Table 3, for minimum size of 
letters for legend and minimum length of color field for each raceway and cable size. 

1. Type:  Pre-tensioned, wraparound plastic sleeves.  Flexible, preprinted, color-
coded, acrylic band sized to suit the diameter of the item it identifies. 

2. Type:  Preprinted, flexible, self-adhesive, vinyl.  Legend is over-laminated with a 
clear, weather- and chemical-resistant coating. 

3. Color:  Black letters on orange background. 
4. Legend:  Indicates voltage. 

C. Colored Adhesive Marking Tape for Raceways, Wires, and Cables:  Self-adhesive vinyl 
tape, not less than 1 inch wide by 3 mils thick. 

D. Underground Warning Tape:  Permanent, bright-colored, continuous-printed, vinyl tape 
with the following features: 

1. Not less than 6 inches wide by 4 mils thick. 
2. Compounded for permanent direct-burial service. 
3. Embedded continuous metallic strip or core. 
4. Printed legend that indicates type of underground line. 

E. Tape Markers for Wire:  Vinyl or vinyl-cloth, self-adhesive, wraparound type with 
preprinted numbers and letters. 

F. Color-Coding Cable Ties:  Type 6/6 nylon, self-locking type.  Colors to suit coding 
scheme. 

G. Engraved-Plastic Labels, Signs, and Instruction Plates:  Engraving stock, melamine 
plastic laminate punched or drilled for mechanical fasteners 1/16-inch minimum 
thickness for signs up to 20 sq. in. and 1/8-inch minimum thickness for larger sizes.  
Engraved legend in black letters on white background. 
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H. Fasteners for Nameplates and Signs:  Self-tapping, stainless-steel screws or No. 10/32 
stainless-steel machine screws with nuts and flat and lock washers. 

2.05 EQUIPMENT FOR UTILITY COMPANY'S ELECTRICITY METERING 

A. Current-Transformer Cabinets:  Comply with requirements of electrical power utility 
company. 

B. Meter Sockets:  Comply with requirements of electrical power utility company. 

2.06 TOUCHUP PAINT 

A. For Equipment:  Equipment manufacturer's paint selected to match installed equipment 
finish. 

B. Galvanized Surfaces:  Zinc-rich paint recommended by item manufacturer. 

PART 3 - EXECUTION 

3.01 ELECTRICAL EQUIPMENT INSTALLATION 

A. Headroom Maintenance:  If mounting heights or other location criteria are not 
indicated, arrange and install components and equipment to provide the maximum 
possible headroom. 

B. Materials and Components:  Install level, plumb, and parallel and perpendicular to other 
building systems and components, unless otherwise indicated. 

C. Equipment:  Install to facilitate service, maintenance, and repair or replacement of 
components.  Connect for ease of disconnecting, with minimum interference with other 
installations. 

D. Right of Way:  Give to raceways and piping systems installed at a required slope. 

3.02 RACEWAY APPLICATION 

A. Use the following raceways for outdoor installations: 

1. Exposed:  IMC. 
2. Concealed:  IMC. 
3. Underground, Single Run:  RNC. 
4. Underground, Grouped:  RNC. 
5. Connection to Vibrating Equipment:  LFMC. 
6. Boxes and Enclosures:  NEMA 250, Type 3R or Type 4. 
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B. Use the following raceways for indoor installations: 

1. Exposed:  EMT. 
2. Concealed:  EMT. 
3. Connection to Vibrating Equipment:  FMC; except in wet or damp locations, use 

LFMC. 
4. Damp or Wet Locations:  IMC. 
5. Boxes and Enclosures:  NEMA 250, Type 1, unless otherwise indicated. 

3.03 RACEWAY AND CABLE INSTALLATION 

A. Conceal raceways and cables, unless otherwise indicated, within finished walls, 
ceilings, and floors. 

B. Install raceways and cables at least 6 inches away from parallel runs of flues and steam 
or hot-water pipes.  Locate horizontal raceway runs above water and steam piping. 

C. Use temporary raceway caps to prevent foreign matter from entering. 

D. Make conduit bends and offsets so ID is not reduced.  Keep legs of bends in the same 
plane and straight legs of offsets parallel, unless otherwise indicated. 

E. Use raceway and cable fittings compatible with raceways and cables and suitable for 
use and location. 

F. Install raceways embedded in slabs in middle third of slab thickness where practical, 
and leave at least 1-inch concrete cover. 

1. Secure raceways to reinforcing rods to prevent sagging or shifting during concrete 
placement. 

2. Space raceways laterally to prevent voids in concrete. 
3. Install conduit larger than 1-inch trade size parallel to or at right angles to main 

reinforcement.  Where conduit is at right angles to reinforcement, place conduit 
close to slab support. 

4. Transition from nonmetallic tubing to rigid steel conduit, or IMC before rising 
above floor. 

5. Make bends in exposed parallel or banked runs from same centerline to make 
bends parallel.  Use factory elbows only where elbows can be installed parallel; 
otherwise, provide field bends for exposed parallel raceways. 

G. Install pull wires in empty raceways.  Use No. 14 AWG zinc-coated steel or 
monofilament plastic line with not less than 200-lb tensile strength.  Leave at least 12 
inches of slack at each end of the pull wire. 

H. Install telephone and signal system raceways, 2-inch trade size and smaller, in 
maximum lengths of 150 feet and with a maximum of two 90-degree bends or 
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equivalent.  Separate lengths with pull or junction boxes where necessary to comply 
with these requirements, in addition to requirements above. 

I. Connect motors and equipment subject to vibration, noise transmission, or movement 
with a maximum of 72-inch flexible conduit.  Install LFMC in wet or damp locations.  
Install separate ground conductor across flexible connections. 

3.04 WIRING METHODS FOR POWER, LIGHTING, AND CONTROL CIRCUITS 

A. Feeders:  Type THHN/THWN insulated conductors in raceway. 

B. Underground Feeders and Branch Circuits:  Type XXHW or single-wire, Type UF 
insulated conductors in raceway. 

C. Branch Circuits:  Type THHN/THWN insulated conductors in raceway where exposed.  
Metal-clad cable where concealed in gypsum board partitions. 

D. Remote-Control Signaling and Power-Limited Circuits:  Type THHN/THWN insulated 
conductors in raceway for Classes 1, 2, and 3, unless otherwise indicated. 

3.05 WIRING INSTALLATION 

A. Install splices and taps that are compatible with conductor material and that possess 
equivalent or better mechanical strength and insulation ratings than un-spliced 
conductors. 

B. Install wiring at outlets with at least 12 inches of slack conductor at each outlet. 

C. Connect outlet and component connections to wiring systems and to ground.  Tighten 
electrical connectors and terminals, according to manufacturer's published torque-
tightening values.  If manufacturer's torque values are not indicated, use those specified 
in UL 486A. 

3.06 ELECTRICAL SUPPORTING DEVICE APPLICATION 

A. Damp Locations and Outdoors:  Hot-dip galvanized materials or nonmetallic, U-
channel system components. 

B. Dry Locations:  Steel materials. 

C. Support Clamps for PVC Raceways:  Click-type clamp system. 

D. Selection of Supports:  Comply with manufacturer's written instructions. 

E. Strength of Supports:  Adequate to carry present and future loads, times a safety factor 
of at least four; minimum of 200-lb design load. 
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3.07 SUPPORT INSTALLATION 

A. Install support devices to securely and permanently fasten and support electrical 
components. 

B. Install individual and multiple raceway hangers and riser clamps to support raceways.  
Provide U-bolts, clamps, attachments, and other hardware necessary for hanger 
assemblies and for securing hanger rods and conduits. 

C. Support parallel runs of horizontal raceways together on trapeze- or bracket-type 
hangers. 

D. Size supports for multiple raceway installations so capacity can be increased by a 25 
percent minimum in the future. 

E. Support individual horizontal raceways with separate, malleable-iron pipe hangers or 
clamps. 

F. Install 1/4-inch diameter or larger threaded steel hanger rods, unless otherwise 
indicated. 

G. Spring-steel fasteners specifically designed for supporting single conduits or tubing may 
be used instead of malleable-iron hangers for 1-1/2-inch and smaller raceways serving 
lighting and receptacle branch circuits above suspended ceilings and for fastening 
raceways to slotted channel and angle supports. 

H. Arrange supports in vertical runs so the weight of raceways and enclosed conductors is 
carried entirely by raceway supports, with no weight load on raceway terminals. 

I. Simultaneously install vertical conductor supports with conductors. 

J. Separately support cast boxes that are threaded to raceways and used for fixture support.  
Support sheet-metal boxes directly from the building structure or by bar hangers.  If bar 
hangers are used, attach bar to raceways on opposite sides of the box and support the 
raceway with an approved fastener not more than 24 inches from the box. 

K. Install metal channel racks for mounting cabinets, panelboards, disconnect switches, 
control enclosures, pull and junction boxes, transformers, and other devices unless 
components are mounted directly to structural elements of adequate strength. 

L. Install sleeves for cable and raceway penetrations of concrete slabs and walls unless 
core-drilled holes are used.  Install sleeves for cable and raceway penetrations of 
masonry and fire-rated gypsum walls and of all other fire-rated floor and wall 
assemblies.  Install sleeves during erection of concrete and masonry walls. 

M. Securely fasten electrical items and their supports to the building structure, unless 
otherwise indicated.  Perform fastening according to the following unless other 
fastening methods are indicated: 
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1. Wood:  Fasten with wood screws or screw-type nails. 
2. Masonry:  Toggle bolts on hollow masonry units and expansion bolts on solid 

masonry units. 
3. New Concrete:  Concrete inserts with machine screws and bolts. 
4. Instead of expansion bolts, threaded studs driven by a powder charge and 

provided with lock washers may be used in existing concrete. 
5. Steel:  Welded threaded studs or spring-tension clamps on steel. 

a. Field Welding:  Comply with AWS D1.1. 

6. Welding to steel structure may be used only for threaded studs, not for conduits, 
pipe straps, or other items. 

7. Light Steel:  Sheet-metal screws. 
8. Fasteners:  Select so the load applied to each fastener does not exceed 25 percent 

of its proof-test load. 

3.08 IDENTIFICATION MATERIALS AND DEVICES 

A. Install at locations for most convenient viewing without interference with operation and 
maintenance of equipment. 

B. Coordinate names, abbreviations, colors, and other designations used for electrical 
identification with corresponding designations indicated in the Contract Documents or 
required by codes and standards.  Use consistent designations throughout Project. 

C. Self-Adhesive Identification Products:  Clean surfaces before applying. 

D. Identify raceways and cables with color banding as follows: 

1. Bands:  Pre-tensioned, snap-around, colored plastic sleeves or colored adhesive 
marking tape.  Make each color band 2 inches wide, completely encircling 
conduit, and place adjacent bands of two-color markings in contact, side by side. 

2. Band Locations:  At changes in direction, at penetrations of walls and floors, at 
50-foot maximum intervals in straight runs, and at 25-foot maximum intervals in 
congested areas. 

E. Tag and label circuits designated to be extended in the future.  Identify source and 
circuit numbers in each cabinet, pull and junction box, and outlet box.  Color-coding 
may be used for voltage and phase identification. 

F. Install continuous underground plastic markers during trench backfilling, for exterior 
underground power, control, signal, and communication lines located directly above 
power and communication lines.  Locate 6 to 8 inches below finished grade.  If width of 
multiple lines installed in a common trench or concrete envelope does not exceed 16 
inches, overall, use a single line marker. 
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G. Color-code 480/277-V system secondary service, feeder, and branch-circuit conductors 
throughout the secondary electrical system as follows: 

1. Phase A:  Brown. 
2. Phase B:  Orange. 
3. Phase C:  Yellow. 

H. Color-code 208/120-V system secondary service, feeder, and branch-circuit conductors 
throughout the secondary electrical system as follows: 

1. Phase A: Black 
2. Phase B:  Red 
3. Phase C:  Blue 

I. Install warning, caution, and instruction signs where required to comply with 29 CFR, 
Chapter XVII, Part 1910.145, and where needed to ensure safe operation and 
maintenance of electrical systems and of items to which they connect.  Install engraved 
plastic-laminated instruction signs with approved legend where instructions are needed 
for system or equipment operation.  Install metal-backed butyrate signs for outdoor 
items. 

3.09 UTILITY COMPANY ELECTRICITY-METERING EQUIPMENT 

A. Install equipment according to utility company's written requirements.  Provide 
grounding and empty conduits as required by utility company. 

3.10 FIRESTOPPING 

A. Apply firestopping to cable and raceway penetrations of fire-rated floor and wall 
assemblies to achieve fire-resistance rating of the assembly. 

3.11 DEMOLITION 

A. Protect existing electrical equipment and installations indicated to remain.  If damaged 
or disturbed in the course of the Work, remove damaged portions and install new 
products of equal capacity, quality, and functionality. 

B. Accessible Work:  Remove exposed electrical equipment and installations, indicated to 
be demolished, in their entirety. 

C. Remove demolished material from Project site. 

D. Remove, store, clean, reinstall, reconnect, and make operational components indicated 
for relocation. 
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3.12 CUTTING AND PATCHING 

A. Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces 
required to permit electrical installations.  Perform cutting by skilled mechanics of 
trades involved. 

B. Repair and refinish disturbed finish materials and other surfaces to match adjacent 
undisturbed surfaces.  Install new fireproofing where existing firestopping has been 
disturbed.  Repair and refinish materials and other surfaces by skilled mechanics of 
trades involved. 

3.13 FIELD QUALITY CONTROL 

A. Inspect installed components for damage and faulty work, including the following: 

1. Raceways. 
2. Building wire and connectors. 
3. Supporting devices for electrical components. 
4. Electrical identification. 
5. Electricity-metering components. 
6. Electrical demolition. 
7. Cutting and patching for electrical construction. 
8. Touchup painting. 

3.14 REFINISHING AND TOUCHUP PAINTING 

A. Refinish and touch up paint. 

1. Clean damaged and disturbed areas and apply primer, intermediate, and finish 
coats to suit the degree of damage at each location. 

2. Follow paint manufacturer's written instructions for surface preparation and for 
timing and application of successive coats. 

3. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 

4. Repair damage to PVC or paint finishes with matching touchup coating 
recommended by manufacturer. 

3.15 CLEANING AND PROTECTION 

A. On completion of installation, including outlets, fittings, and devices, inspect exposed 
finish.  Remove burrs, dirt, paint spots, and construction debris. 

B. Protect equipment and installations and maintain conditions to ensure that coatings, 
finishes, and cabinets are without damage or deterioration at time of Substantial 
Completion. 
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END OF SECTION 
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SECTION 16061 
 

SWIMMING POOL ELECTRICAL BONDING 
 

PART 1 - GENERAL 

 

1.01 RELATED DOCUMENTS 

 
A. All of the Contract Documents, including General and Supplementary Conditions and 

Division 1, General Requirements, are hereby made a part of the work of this Section.  
Where paragraphs of this Section conflict with Division 1, the more stringent 
requirements shall govern. 

 
B. All work shall comply with all federal, state and local codes and any other authorities 

having jurisdiction including any special requirements of the Owner or Architect. 

C. Furnish all labor, materials, and equipment necessary to complete all work as shown on 
drawings and specified. This work is to include but not limited to the following: furnish 
and install common pool bonding grid, wire and bonding to swimming pool and all pool 
equipment. 

1.02  GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all 
Sections within DIVISION 1 - GENERAL REQUIREMENTS which are hereby made a 
part of this Section of the Specifications. 

1.03 REFERENCES 

A. All work shall conform to the 2011 NFPA National Electrical Code and all Federal, 
State and Local Codes and Utility Company Regulations as applicable. 

B. NEC Article 680 Swimming Pools, Fountains, and Similar Installations applies to this 
work 

C. All products shall be UL listed. 

1.04 QUALITY ASSURANCE 

A. Demonstrate the correct operation of all installed equipment and circuits to the 
satisfaction and requirements of the Engineers. 

1.05 SUBMITTALS 

A Supply "record" as built drawings including plan showing bonding points to all 
equipment and location of common bonding grid location. Indicate all wire sizes on 
plans and locations of any mechanical splices. 
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PART 2-PRODUCTS 

2.01 WIRE 

A. Aluminum conductors shall not be used. 

B. Single conductors in conduits shall be copper with THHN/THWN or XHHW insulation. 

2.02 SPLICES 

A. Where splices are required, provide using one of the two following methods: 

B. Compression connectors of approved pattern  

C. Exothermic welded connections. 

D. Provide approved manufacturers watertight splice kits to insulate all splices. 

2.03 IDENTIFICATION 

A. Underground buried electric wire marking tape shall be heavy-duty 0.0045", metal 
detection tape, 2" wide supplied in continuous lengths up to 1000'.  Tape shall have red 
with black lettering, continuously duplicated, wording equal to "CAUTION BURIED 
ELECTRIC LINE BELOW".  

PART 3 - EXECUTION 

3.01 COORDINATION 

A. IMPORTANT NOTE: Coordinate for connection of all pool rebar and equipment bonds 
before concrete is applied. 

B. Coordinate installation of pool grounding at beginning of project. Electrician must be 
present to perform his work before concrete is applied. 

3.02 UNDERGROUND WIRES OUTSIDE OF POOL PERIMETER 

A. Provide red marking tape buried 6" to 10" below surface indicating any buried bond 
wires below that extend beyond me perimeter of the pool deck. 

 
3.03 INSTALLATION, POOL BOND SYSTEM 
 

A. Furnish and install any Code required ground rods. 

B. Contractor to provide #8 CU bond for pool rebar, drains, metallic recessed ladder 
receivers, and all other metallic components as prescribed in NEC article 680.26. 

C. Provide and install 600 volt insulated bonding conductors throughout the bonding 
system with connection to each item of pool equipment, platform, ladder well, rails, 
slides, well,  etc.  No conductors shall be exposed above the pool deck. 
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D. Bonding conductors shall be continuous, where possible. 

E. Insulate any splices with approved insulation kit and makeup water tight to protect from 
corrosion and maintain the integrity of the splice. 

 

END OF SECTION 
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SECTION 16123 

CONDUCTORS AND CABLES 

 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes building wires and cables and associated connectors, splices, and 
terminations for wiring systems rated 600 V and less. 

B. Related Sections include the following: 

1. Other 16000 electrical specification sections. 

1.03 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Field Quality-Control Test Reports:  From Contractor. 

1.04 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

B. Comply with NFPA 70. 
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PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the manufacturers specified. 

2.02 CONDUCTORS AND CABLES 

A. Available Manufacturers: 

1. Alcan Aluminum Corporation; Alcan Cable Div. 
2. American Insulated Wire Corp.; a Leviton Company. 
3. General Cable Corporation. 
4. Senator Wire & Cable Company. 
5. Southwire Company. 

B. Refer to Part 3 "Conductor and Insulation Applications" Article for insulation type, 
cable construction, and ratings. 

C. Conductor Material: Copper solid conductor for No. 10 AWG and smaller, stranded for 
No. 8 AWG and larger. 

D. Conductor Insulation Types:  Type THHN-THWN or XHHW. 

E. Multiconductor Cable:  Metal-clad cable, Type MC with ground wire. 

2.03 CONNECTORS AND SPLICES 

A. Available Manufacturers: 

1. AFC Cable Systems, Inc. 
2. AMP Incorporated/Tyco International. 
3. Hubbell/Anderson. 
4. O-Z/Gedney; EGS Electrical Group LLC. 
5. 3M Company; Electrical Products Division. 

B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, 
material, type, and class for application and service indicated. 
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PART 3 - EXECUTION 

3.01 CONDUCTOR AND INSULATION APPLICATIONS 

A. Service Entrance:  Type THHN-THWN, single conductors in raceway or XHHW, 
single conductors in raceway. 

B. Exposed Feeders:  Type THHN-THWN, single conductors in raceway. 

C. Feeders Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single 
conductors in raceway. 

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and in Crawlspaces:  
Type THHN-THWN, single conductors in raceway. 

E. Exposed Branch Circuits, including in Crawlspaces:  Type THHN-THWN, single 
conductors in raceway. 

F. Branch Circuits Concealed in Ceilings and Walls:  Type THHN-THWN, single 
conductors in raceway, Metal-clad cable, Type MC in gypsum walls only. 

G. Branch Circuits Concealed in Concrete and below Slabs-on-Grade:  Type THHN-
THWN, single conductors in raceway. 

H. Fire Alarm Circuits:  Type THHN-THWN, in raceway 

I. Control Circuits:  Type THHN-THWN, in raceway. 

3.02 INSTALLATION 

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated. 

B. Use manufacturer-approved pulling compound or lubricant where necessary; compound 
used must not deteriorate conductor or insulation.  Do not exceed manufacturer's 
recommended maximum pulling tensions and sidewall pressure values. 

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, 
that will not damage cables or raceway. 

D. Install exposed cables parallel and perpendicular to surfaces of exposed structural 
members, and follow surface contours where possible. 

E. Identify and color-code conductors and cables according to Division 16 Section "Basic 
Electrical Materials and Methods." 

3.03 CONNECTIONS 



 16123 - 4 
CONDUCTORS AND CABLES 

A. Tighten electrical connectors and terminals according to manufacturer's published 
torque-tightening values.  If manufacturer's torque values are not indicated, use those 
specified in UL 486A and UL 486B. 

B. Make splices and taps that are compatible with conductor material and that possess 
equivalent or better mechanical strength and insulation ratings than unspliced 
conductors. 

C. Wiring at Outlets:  Install conductor at each outlet, with at least12 inches of slack. 

3.04 FIELD QUALITY CONTROL 

A. Testing:  Perform the following field quality-control testing: 

1. After installing conductors and cables and before electrical circuitry has been 
energized, test for compliance with requirements. 

B. Test Reports:  Prepare a written report to record the following: 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Test results that do not comply with requirements and corrective action taken to 

achieve compliance with requirements. 

END OF SECTION 
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SECTION 16140 

WIRING DEVICES 

 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes the following: 

1. Single and duplex receptacles, ground-fault circuit interrupters, integral surge 
suppression units, and isolated-ground receptacles. 

2. Single- and double-pole snap switches. 
3. Device wall plates. 

1.03 DEFINITIONS 

A. GFCI:  Ground-fault circuit interrupter. 

B. PVC:  Polyvinyl chloride. 

1.04 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  List of legends and description of materials and process used for pre-
marking wall plates. 

C. Samples:  One for each type of device and wall plate specified, in each color specified. 

D. Field quality-control test reports. 
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1.05 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each type of wiring device through one source from a 
single manufacturer. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

C. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Wiring Devices: 

a. Bryant Electric, Inc./Hubbell Subsidiary. 
b. Eagle Electric Manufacturing Co., Inc. 
c. Hubbell Incorporated; Wiring Device-Kellems. 
d. Leviton Mfg. Company Inc. 
e. Pass & Seymour/Legrand; Wiring Devices Div. 

2. Wiring Devices for Hazardous (Classified) Locations: 

a. Crouse-Hinds/Cooper Industries, Inc.; Arrow Hart Wiring Devices. 
b. EGS/Appleton Electric Company. 
c. Killark Electric Manufacturing Co./Hubbell Incorporated. 

2.02 RECEPTACLES 

A. Straight-Blade-Type Receptacles:  Comply with NEMA WD 1, NEMA WD 6, 
DSCC W-C-596G, and UL 498. 

B. Straight-Blade and Locking Receptacles:  Heavy Duty grade. 

C. GFCI Receptacles:  Straight blade, feed through type, Heavy-Duty grade, with integral 
NEMA WD 6, Configuration 5-20R duplex receptacle; complying with UL 498 and 
UL 943.  Design units for installation in a 2-3/4-inch- deep outlet box without an 
adapter. 
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D. Hazardous (Classified) Location Receptacles:  Comply with NEMA FB 11. 

2.03 SWITCHES 

A. Single- and Double-Pole Switches:  Comply with DSCC W-C-896F and UL 20. 

B. Snap Switches:  Heavy Duty grade, quiet type. 

2.04 WALL PLATES 

A. Single and combination types to match corresponding wiring devices. 

1. Plate-Securing Screws:  Metal with head color to match plate finish. 
2. Material for Finished Spaces:  Steel with white baked enamel, suitable for field 

painting. 
3. Material for Unfinished Spaces:  Galvanized steel. 
4. Material for Wet Locations:  Thermoplastic with spring-loaded lift cover, and 

listed and labeled for use in "wet locations." 

B. Raceway Material:  Metal, with manufacturer's standard finish. 

C. Wire:  No. 12 AWG. 

2.05 FINISHES 

A. Color: 

1. Wiring Devices Connected to Normal Power System:  White, unless otherwise 
indicated or required by NFPA 70. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Install devices and assemblies level, plumb, and square with building lines. 

B. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long 
dimension vertical, and with grounding terminal of receptacles on top.  Group adjacent 
switches under single, multigang wall plates. 

C. Remove wall plates and protect devices and assemblies during painting. 
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3.02 IDENTIFICATION 

A. Comply with Division 16 Section "Basic Electrical Materials and Methods." 

3.03 CONNECTIONS 

A. Ground equipment according to Division 16 Section "Grounding and Bonding." 

B. Connect wiring according to Division 16 Section "Conductors and Cables." 

C. Tighten electrical connectors and terminals according to manufacturer's published 
torque-tightening values.  If manufacturer's torque values are not indicated, use those 
specified in UL 486A and UL 486B. 

3.04 FIELD QUALITY CONTROL 

A. Perform the following field tests and inspections and prepare test reports: 

1. After installing wiring devices and after electrical circuitry has been energized, 
test for proper polarity, ground continuity, and compliance with requirements. 

2. Test GFCI operation with both local and remote fault simulations according to 
manufacturer's written instructions. 

B. Remove malfunctioning units, replace with new units, and retest as specified above. 

END OF SECTION 
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SECTION 16442 

PANELBOARDS 

 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes panelboards, overcurrent protective devices, and associated 
auxiliary equipment rated 600 V and less for the following types: 

1. Lighting and appliance branch-circuit panelboards. 

1.03 DEFINITIONS 

A. GFCI:  Ground-fault circuit interrupter. 

1.04 SUBMITTALS 

A. Product Data:  For each type of panelboard, overcurrent protective device, accessory, 
and component indicated.  Include dimensions and manufacturers' technical data on 
features, performance, electrical characteristics, ratings, and finishes. 

B. Shop Drawings:  For each panelboard and related equipment. 

1. Dimensioned plans, elevations, sections, and details.  Show tabulations of 
installed devices, equipment features, and ratings.  Include the following: 

a. Enclosure types and details for types other than NEMA 250, Type 1. 
b. Bus configuration, current, and voltage ratings. 
c. Short-circuit current rating of panelboards and overcurrent protective 

devices. 
d. UL listing for series rating of installed devices. 
e. Features, characteristics, ratings, and factory settings of individual 

overcurrent protective devices and auxiliary components. 
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C. Field Test Reports:  Submit written test reports and include the following: 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Results of failed tests and corrective action taken to achieve test results that 

comply with requirements. 

D. Panelboard Schedules:  For installation in panelboards.  Submit final versions after load 
balancing. 

1.05 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

B. Comply with NEMA PB 1. 

C. Comply with NFPA 70. 

1.06 COORDINATION 

A. Coordinate layout and installation of panelboards and components with other 
construction that penetrates walls or is supported by them, including electrical and other 
types of equipment, raceways, piping, and encumbrances to workspace clearance 
requirements. 

1.07 EXTRA MATERIALS 

A. Keys:  Three spares of each type of panelboard cabinet lock. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Panelboards, Overcurrent Protective Devices, Controllers, Contactors, and 
Accessories: 

a. Eaton Corp.; Cutler-Hammer Products. 
b. General Electric Co.; Electrical Distribution & Control Div. 
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c. Siemens Energy & Automation, Inc. 
d. Square D Co. 

2.02 FABRICATION AND FEATURES 

A. Enclosures:  Flush- and surface mounted cabinets.  NEMA PB 1, Type 1, to meet 
environmental conditions at installed location. 

1. Outdoor Locations:  NEMA 250, Type 3R. 
2. Other Wet or Damp Indoor Locations:  NEMA 250, Type 4. 
3. Hazardous Areas Indicated on Drawings:  NEMA 250, Type 7C. 

B. Front:  Secured to box with concealed trim clamps.  For surface-mounted fronts, match 
box dimensions; for flush-mounted fronts, overlap box. 

C. Hinged Front Cover:  Entire front trim hinged to box and with standard door within 
hinged trim cover. 

D. Finish:  Manufacturer's standard enamel finish over corrosion-resistant treatment or 
primer coat. 

E. Directory Card:  With transparent protective cover, mounted inside metal frame, inside 
panelboard door. 

F. Bus:  Hard-drawn copper, 98 percent conductivity. 

G. Main and Neutral Lugs:  Mechanical type suitable for use with conductor material. 

H. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment ground 
conductors; bonded to box. 

I. Service Equipment Label:  UL labeled for use as service equipment for panelboards 
with main service disconnect switches. 

J. Future Devices:  Mounting brackets, bus connections, and necessary appurtenances 
required for future installation of devices. 

K. Skirt for Surface-Mounted Panelboards:  Same gage and finish as panelboard front with 
flanges for attachment to panelboard, wall, and ceiling or floor. 

L. Gutter Barrier:  Arrange to isolate individual panel sections. 
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2.03 PANELBOARD SHORT-CIRCUIT RATING 

A. UL label indicating series-connected rating with integral or remote upstream devices.  
Include size and type of upstream device allowable, branch devices allowable, and UL 
series-connected short-circuit rating. 

B. Fully rated to interrupt symmetrical short-circuit current available at terminals. 

2.04 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS 

A. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without 
disturbing adjacent units. 

B. Doors:  Front mounted with concealed hinges; secured with flush latch with tumbler 
lock; keyed alike. 

2.05 OVERCURRENT PROTECTIVE DEVICES 

A. Molded-Case Circuit Breaker:  NEMA AB 1, with interrupting capacity to meet 
available fault currents. 

1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level 
overloads, and instantaneous magnetic trip element for short circuits.  Adjustable 
magnetic trip setting for circuit-breaker frame sizes 250 A and larger. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Install panelboards and accessories according to NEMA PB 1.1. 

B. Mounting Heights:  Top of trim 74 inches above finished floor, unless otherwise 
indicated. 

C. Mounting:  Plumb and rigid without distortion of box.  Mount recessed panelboards 
with fronts uniformly flush with wall finish. 

D. Circuit Directory:  Create a directory to indicate installed circuit loads after balancing 
panelboard loads.  Obtain approval before installing.  Use a computer or typewriter to 
create directory; handwritten directories are not acceptable. 

E. Install filler plates in unused spaces. 
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F. Provision for Future Circuits at Flush Panelboards:  Stub four 1-inch empty conduits 
from panelboard into accessible ceiling space or space designated to be ceiling space in 
the future. 

G. Wiring in Panelboard Gutters:  Arrange conductors into groups and bundle and wrap 
with wire ties after completing load balancing. 

3.02 IDENTIFICATION 

A. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs as specified in Division 16 Section "Basic Electrical Materials and 
Methods." 

B. Panelboard Nameplates:  Label each panelboard with engraved metal or laminated-
plastic nameplate mounted with corrosion-resistant screws. 

3.03 CONNECTIONS 

A. Install equipment grounding connections for panelboards with ground continuity to 
main electrical ground bus. 

B. Tighten electrical connectors and terminals according to manufacturer's published 
torque-tightening values.  If manufacturer's torque values are not indicated, use those 
specified in UL 486A and UL 486B. 

3.04 FIELD QUALITY CONTROL 

A. Prepare for acceptance tests as follows: 

1. Test insulation resistance for each panelboard bus, component, connecting supply, 
feeder, and control circuit. 

2. Test continuity of each circuit. 

B. Testing:  After installing panelboards and after electrical circuitry has been energized, 
demonstrate product capability and compliance with requirements. 

 
1. Correct malfunctioning units on-site, where possible, and retest to demonstrate 

compliance; otherwise, replace with new units and retest. 

C. Balancing Loads:  After Substantial Completion, but not more than 60 days after Final 
Acceptance, measure load balancing and make circuit changes as follows: 

1. Measure as directed during period of normal system loading. 
2. Perform load-balancing circuit changes outside normal occupancy/working 

schedule of the facility and at time directed. 
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3. After circuit changes, recheck loads during normal load period.  Record all load 
readings before and after changes and submit test records. 

3.05 CLEANING 

A. On completion of installation, inspect interior and exterior of panelboards.  Remove 
paint splatters and other spots.  Vacuum dirt and debris; do not use compressed air to 
assist in cleaning.  Repair exposed surfaces to match original finish. 

END OF SECTION 
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