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SECTION 01300

SUBMITTAL PROCEDURE

4.0 REVIEW PROCEDURE
When the contract documents require a submittal, the Contractor shall submit
the specified information as follows:

B. DEVIATION FROM CONTRACT:
If the Contractor proposes to provide material or equipment which does

not conform to the specifications and drawings, he shall indicate so under
"deviations" on the transmittal form accompanying the submittal copies. He
shall prepare his reason for a change, including cost differential, and shall
request a change order to cover the deviations.

the information required to be
acceptable and will be returned
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2.0 CONTRACTOR'S RESPONSIBILITIES
Contractor shall be responsible for the accuracy and completeness of the
information contained in each submittal and shall assure that the material,
equipment, or method of work shall be as described in the submittal. The
Contractor shall verify that the material and equipment described in each
submittal conform to the requirements of the specifications and drawings. If
the information shows deviations from the specifications or drawings, the
Contractor shall, by statement in writing accompanying the information,
identify the deviations and state the reason therefore. The Contractor shall
insure that there is no conflict with other submittals and notify the
Engineer in each case where his submittals may affect the work of another
contractor or the Owner. The Contractor shall insure coordination of
submittals among the related crafts and subcontractors.

1.0 GENERAL
Where required by the specifications, the Contractor shall submit descriptive
information which will enable the Engineer to advise the Owner whether the
Contractor's proposed materials, equipment, or methods of work are in general
conformance to the design concept and in compliance with the draw1ngs and
specifications, descriptive data, certificates, samples, test results, and
such other information, all as specifically required in the specifications.

3.0 TRANSMITTAL PROCEDURE
A. GENERAL:

Submittals regarding material and equipment shall be accompanied by a
transmittal form. Each submittal transmittal shall be separately and
sequentially numbered. A separate form shall be used for each specific item,
class of material, equipment, and items specified in separate, discrete
sections, for which the submittal is required. Submittals for various items
may be made with a single form when the items taken together constitute a
manufacturer's package or are so functionally related that expediency
indicates checking or review of the group or package as a whole.

C. SUBMITTAL COMPLETENESS:
Submittals which do not have all

submitted, including deviations, are not
without review.
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2. Seven copies of all the submittal information 8-1/2 inches x 11 inches in
size.

1. One mylar reproducible and one blueline print of all submittal
information exceeding 8-1/2 inches x 11 inches.

3. If the review reveals that the submittal is insufficient or contains
incorrect data, copies will be marked "REVISE AND RESUBMIT". Except at
his own risk, the Contractor shall not undertake work covered by this
submittal until it has been revised, resubmitted, and returne-d marked
either "APPROVED" or "NOTE MARKINGS AND CONFIRM".

Unless otherwise specified, within 30 calendar days after receipt of the
submittal, the Engineer shall review the submittal and return the marked-up
reproducible original noted in 1 above. Three marked-up copies of the
submittal noted in 2 above shall be returned to the Contractor. The returned
submittal shall indicate one of the following actions:

SECTION 01300 PAGE 2
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4. If the review indicates that the material, equipment, or work method is
not in general conformance with the design concept or in compliance with
the drawings and specifications, copies of the submittal will be marked
"REJECTED". Submittals with deviations which have not been identified
clearly may be rejected. Except at his own risk, the Contractor shall
not undertake work covered by such submittals until a new submittal is
mad&-- -and returned marked either "APPROVED" or "NOTE MARKINGS AND
CONFIRM" .

2. If the review indicates limited corrections are required, copies will be
marked "NOTE MARKINGS AND CONFIRM" . The Contractor may begin
implementing the work method or incorporating the material and equipment
covered by the submittal in accordance with the noted corrections. Where
submittal information will be incorporated in O&M data, a corrected copy
shall be provided.

1. If the review indicates that the material, equipment, or work method is
in general conformance with the design concept and complies with the
drawings and specifications, submittal copies will be marked" APPROVED".
In this event, the Contractor may begin to implement the work method or
incorporate the material or equipment covered by the submittal.

5.0 EFFECT OF REVIEW OF CONTRACTOR'S SUBMITTALS
Review of drawings, methods of work, or information regarding materials or
equipment the Contractor proposes to provide, 'shall not relieve the
Contractor of his responsibility for errors therein and shall not be regarded
as an assumption of risks or liability by the Engineer or the Owner, or by
any officer or employee thereof,and the Contractor shall have no cJaim under
the contract on account of the failure, or partial failure, of the method of
work, material, or equipment so reviewed. A mark of "APPROVED" or "NOTE
MARKINGS AND CONFIRM" shall mean that the Owner has no obj ection to the
Contractor, upon his own responsibility, using the plan or method of work
proposed, or providing the materials or equipment proposed.
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SECTION 01660

2. The installed tests and inspections of items as installed.

1. The delivery acceptance tests and inspections.

TESTING, BALANCING AND START-UP OF
EQUIPMENT AND SYSTEMS

SECTION 01660 PAGE 1MASTER SPECS

A. GENERAL
All equipment materials, equipment, water holding tanks, installation,

and workmanship included in this contract, shall be tested and inspected to
prove compliance with the contract requirements. All costs of testing
including temporary facilities and connections shall be borne by the
Contractor. For the purpose of this article, "equipment" shall mean any
mechanical, electrical, or instrumentation devices and items with one or more
moving parts. Installed leakage tests and other piping tests shall be as
specified in SECTION 15060.

No tests specified herein shall be applied until the item to be tested
has been inspected and approval given for the application of such test.
Tests and inspections shall include:

The form of evidence of satisfactory fulfillment of delivery acceptance
test and of installed test and inspection requirements shall be, at the
discretion of the Engineer, either by tests and inspections carried out in
his presence or by certificates or reports of tests and inspections carried
out by approved persons or organizations. The Contractor shall provide and
use forms which include all test information, including specified operational
parameters, and acceptable in content to the Engineer.

Tests and inspections" unless otherwise specified or accepted, shall be
in accordance with the recognized standards of the industry. Testing
equipment shall be furnished by the Contractor and shall be appropri~te for
the use intended. Testing equipment shall be calibrated as often as
necessary to insure equipment being tested complies with the specifications.

B. DELIVERY ACCEPTANCE TEST AND INSPECTIONS
The delivery acceptance test and inspection shall be at the Contractor's

expense for any materials or equipment specified herein and shall include,
but not be limited to, the following:

1. Test of items at the place of manufacture during and/or on completion
of manufacture, comprising materials test,hydraulic pressure tests, electric
tests, performance and operating tests, and inspections in accordance with
the relevant standards of the industry and, more particularly, detailed in
individual clauses of these specifications to satisfy the Engineer that the
items tested and inspected comply with the requirements of this contract.
Tests shall be in accordance with individual sections of these specifications
or as ,required hereafter. In any case, all installed equipment and
structures shall be tested.
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2. Inspection of all items delivered at the site in order that the
Engineer may be satisfied that such items are of the specified quality and
workmanship.

C. INSTALLED TESTS AND INSPECTION
All equipment shall be tested by the Contractor, after installation, to

the satisfaction of the Engineer. Tests shall be carried out in accordance
with the specifications and related standards. Any changes, adjustments, or
replacement required as a result of the tests shall be carried out by the
Contractor as part of the work.

At least 45 days before the time allowed in his construction schedule for
commencing testing and start-up procedures, the Contractor shall submit to
the Engineer, in duplicate, details of the procedures he proposes to adopt
for testing and start-up of all equipment to be operated singly and together,
excepting when such procedures have been covered in the specifications. The
water required for such tests shall be obtained by the Contractor. After all
eql:lipment has passed all other installed tests, the Contractor shall, as a
final test, treat wastewater through all portions of the plant, for a minimum
continuous period of 5 days during which all equipment and instrumentation
shall operate as specified and as a complete system. A partial completion
certificate previously issued for any portion of the plant prior to final
testing shall not relieve the Contractor of the requirement to perform the
final test on the entire system.

During the testing of equipment, the Contractor shall make available
experienced factory-trained representatives of the manufacturers of all the
various pieces of equipment, or other qualified persons who shall instruct
the Owner's personnel in the operation and care thereof. Instructions shall
include step-by-step trouble-shooting procedures with all necessary test
equipment. Instruction shall be in sufficient detail to satisfy the Engineer
that above requirements have been met. All manufacturers' instructions shall
be provided in writing.

Installed tests and inspection of equipment shall be carried out by the
Contractor at his risk and shall include, but not be limited to:

1. -Inspections to show that all the equipment as installed is in good
working order.

2. Static tests on all safety circuits, using simulated emergency
conditions, to demonstrate that all devices have been properly adjusted and
calibrated.

3. Electrical tests for insulation, ground leakage, resistance, and high
voltage, as specified in SECTION 16980 of these specifications.

4. Running tests to prove that all equipment is capable of continuously,
safety, and reliably performing the operation and functions required by the
contract under specified service conditions, including all modes of operation
for which the equipment is designed, as nearly as possible similar to those
specified. Emergency operation may be simulated if operation under these
conditions will damage equipment.
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5. In-place performance tests to generate and record all data necessary
to demonstrate that all equipment and systems comply with manufacturer's
submittal data and the capacity, efficiency, vibration, and other performance
requirements of the contract .

If, under test, any portion of the work shall fail to fulfill the
contract requirements and is adjusted, altered, renewed, or replaced, tests
on that portion when so adjusted, altered, removed, or replaced, together
with all other portions of the work as are affected thereby, shall, if so
required by the Engineer, be repeated within reasonable time and in
accordance with the specified conditions. The Contractor shall pay to the
Owner all reasonable expenses incurred by the Owner as a result of repeating

such tests.

Where, in the case of an otherwise satisfactory installed test, any
doubt, dispute, or difference would arise between the Engineer and the
Contractor regarding the test results of the methods or equipment used in the
pe~formance by the Contractor of such test, then the Engineer may order the
test to be repeated. If the repeat tests using such modified methods or
equipment as the Engineer may require, substantially confirms the previous
test, then all costs shall be borne by the Owner. Where the results of any
installed test fail to comply with the contract requirements for such test,
then such repeat tests as may be necessary to achieve the contract
requirements shall be made by the Contractor at his own expense.
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SECTION 01730

OPERATING AND MAINTENANCE

9. Specific Information: When items of information not included in the
above list are required, they will be provided as described in the
specification for the equipment.

8. Exploded View: Exploded or cut views of equipment shall be provided if
available as a standard item of the manufacturer's information. When
exploded or cut views are not available, plan and section views shall be
provided with detailed callouts.

equipment
starting,

operation.

instructions consist of the equipment
for installation, adjustment, calibration,

SECTION 01730 PAGE 1

Lubrication Information: This shall consist of the manufacturer's
recommendations regarding the lubricants to be used and the lubrication
schedule to be followed.

Control Diagrams: Diagrams shall show internal and connection w~ring.

Start-Up Procedures: These
manufacturer's recommendations
and trouble-shooting.

Operating Procedures: These instructions consist of the
manufacturer's recommended step-by-step procedures for
operating, and stopping the equipment under specified modes of

Preventative Maintenance Procedures: These instructions consist of the
equipment manufacturer's recommended steps and schedules for maintaining
the equipment.

Spare Parts List: This list consists of the Manufacturer's
recommendation of number of parts which should be stored by the Owner and
any ~pecial storage precautions which may be required.

Overhaul Instructions: These instructions consist of the manufacturer's
directions for the disassembly, repair, and rea'ssembly of the equipment
and any safety precautions that must be observed while performing the
work.

MASTER SPECS

4.

2.

1.0 SCOPE
Operating and maintenance information shall be provided for all equipment and
shall consist of the names and addresses of the manufacturer, the nearest
representative of the manufacturer's equipment and parts, as well as the
following items of information:

3.

1.

6.

5.

7.

2.0 TRANSMITTAL PROCEDURE
Three copies of the specified operating and maintenance information shall be
provided. For ease of identification, each manufacturer's brochure and
manual shall be appropriately labeled with the equipment name and equipment
number as it appears on the drawings. The information shall be organized in
the binders in numerical order by the equipment numbers assigned on the
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drawings. The binders shall be provided with a table of contents and tab
sheets to permit easy location of desired information.

If manufacturer's standard brochures and manuals are used to describe·
operating and maintenance procedures, such brochures and manuals shall be
modified to reflect only the model or series of equipment used on this
project. Extraneous material shall be crossed out neatly or otherwise
annotated or eliminated.

3.0 PAYMENT
Acceptable operating and maintenance information must be delivered to the
Engineer before the Contractor can be paid for more than 80 percent of the
purchase value of that equipment as given on the invoice. Acceptable
operation and maintenance information for the project must be delivered to
the Engineer prior to the proj ect being 75 percent complete. Progress
payments for work in excess of 75 percent completion will not be made until
all specific acceptable operation and maintenance information has been
delivered to the Engineer.

Transmittal forms as described in SECTION 01300 shall be used to accompany
submission of operating and maintenance instruction.

4.0 FIELD CHANGES
Following the acceptable installation and operation of an equipment item, the
item's instructions and procedures shall be modified and supplemented by the
Contractor to reflect any field changes or information requiring field data.

** END OF SECTION **
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SHORING AND BRACING

SECTION 02151

PART 2 - PRODUCTS
There are no products included in this section.

B. All sheeting and bracing not left in place shall be carefully removed in
such a manner as to prevent subsequent settlement of pipe or additional

SECTION 02151 PAGE 1MASTER SPECS

3.02 SUPPORT
Horizontal strutting shall not be used below the barrel of a pipe, and the
use of a pipe as support for trench making will not be permitted.

3.04 REMOVAL
A. If indicated on the drawings, or directed by the Engineer, in writing,
sheeting and bracing shall remain in place to be embedded in backfill or
concrete. Trench sheeting below the top of pipe shall be left in place.

3.03 SHEETING
Where possible, sheeting shall be driven ahead of the excavation to avoid
loss of material from behind the sheeting. If it becomes necessary to
excavate beyond the sheetings, care shall be taken to avoid trimming behind
the face along which the sheeting will be driven. Care shall be taken to
prevent voids outside the sheeting, but if voids occur, they shall be
immediately filled with sand, and compacted. The Engineer may direct that
sheeting and bracing be cut off at any specified elevation.

PART 3 - EXECUTION
3.01 GENERAL
The design, planning, installation, and removal of all sheetings, shoring,
and bracing shall be such as to maintain the required trench or excavated
section and maintain the undisturbed state of the soils adjacent to the
trench at and below the excavation bottom. Sheeting and bracing shall
prevent any movement of earth which could in any way diminish the width of
the excavation to less than the dimension required for construction or
otherwise endanger the work or adjacent structure or construction. The
Contractor and his subcontractors shall comply with OSHA standards at all
times.

1.02 SEQUENCING
When construction sequence of structures requires transfer of bracing to
completed portion of any structure, the Contractor shall secure written
acceptance of the Owner prior to installation of such bracings.

PART 1 - GENERAL
1. 01 SCOPE
This section includes furnishing materials, services, equipment and labor
necessary to provide sheeting, shoring, bracing, and other support where
required for the protection of structures, excavations, and the safety of
personnel, Shoring, bracing, and supports shall be furnished, placed,
maintained, and removed by the Contractor. If so noted, sheeting and shoring
systems shall be left in place after backfilling.
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backfill loadings which might overload the pipe. All voids left or caused by
the withdrawal of the sheeting shall be backfilled immediately using
materials and compaction methods as specified in SECTION 02220.
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EARTHWORK

SECTION 02220

ASTM C1556-64 Method of Test for Density of Soil in Place by the Sand
Cone Method.

ASTM D2419-74 Method of Test for Sand Equivalent Value of Soils and
Fine Aggregate.

SECTION 02220 PAGE 1MASTER SPECS

PART 1 - GENERAL
1.01 DESCRIPTION
A. Scope. Earthwork includes providing equipment, labor, and materials
required or necessary to excavate, fill, backfill, and grade for the
construction of structures, pipelines, levees, embankments, channels, fills,
roads, and graded areas as specified. The cost of soil analyses, including
compaction tests, will be borne by the Owner. Cost of retesting, required
because of initial failure to comply with these specifications, shall be
borne by the Contractor.

ASTM D3017-78 Method of Test for Moisture Content of Soil and Soil
Aggregates in Place by Nuclear Methods (Shallow Depth).

ASTM C136-76 Method of Test for Sieve or Screen Analysis of Fine and
Coarse Aggregates.

ASTM D1557-70 Method of Test for Moisture-Density Relations of Soils,
Using 10 lb (4.5-kg) Rammer and l8-Inch (457 mm) Drop.

1.02 JOB CONDITIONS
Contractor shall perform his work in such a manner as to not harm the
undisturbed condition of the underlying or adjacent soils or damage or
prevent the proper placement of fill. Should natural soils or fill be
damaged or disturbed by the operations of the Contractor, which precludes the
site utilization planned, the Contractor shall correct such damage or
disturbance in a way which will provide satisfactory future behavior of the
planned pipelines and structures. Corrections required may include, but not
be limited to, the removing of natural and fill foundation soils, both
laterally and vertically, and replacing with concrete to the required grades.
or the constructing of alternate methods of support, or by being liable for
the additional cost of constructing alternate methods of support. Cost of
such repair, rehabilitation, or modification will be borne by the Contractor.

1.03 QUALITY ASSURANCE
A. References. This section references the following documents. They are a
part of this section insofar as specified and modified herein. In case of
conflict between the requirements of this section and the listed documents,
the requirements of this section shall prevail.

B. Tests. As part of the Owner's inspection program, the Owner will take
samples and perform moisture content, gradation, compaction, and density
tests during placement of backfill materials to check compliance with these
specifications. Contractor shall remove surface material at locations

1-1
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Tests will be made by the Owner in accordance with the following:

Class I Backfill material shall have a sand equivalent of 35 or greater when
tested in accordance with ASTM D2419.

Construction equipment for application of water shall apply water uniformly,
under pressure, and in controlled quantities to variable widths of surface.
Watering equipment shall have positive shutoff valves so that leakage shall
not result when the system is not in operation.

designated by the Owner and provide such assistance as necessary for sampling
and testing by the Owner or his representative(s). The Owner may direct the
Contractor to cut inspection trenches in compacted or consolidated backfill
to determine that the Contractor has complied with these specifications, in
which case, the General Conditions will govern payment.

tested in
gradation

and, when
following

ASTM D2419

STANDARD PROCEDURE
ASTM D3017
ASTM C136
ASTM D1556
ASTM D1557

PERCENT PASSING
100

80-100
50-100
40-90
10-60

0-10

free from organic matter
shall conform to the

'Watering Equipment. Types of equipment and methods
conditioning and compacting of backfill to produce the
compaction shall be the option of the Cont~actor.

selected and used which shall not damage pipes of

SIEVE SIZE
3 inches
1-1/2 inches
No. 4
No. 16
No. 50
No. 200

TEST
Moisture Content
Gradation
Density In-Place
Moisture-Density Relationships
Sand Equivalent Value of Soils and

Fine Aggregate

C. Compaction. Compaction of soils shall be required. For purposes of this
contract, the degree of compaction will be specified as percent compaction.
Percent compaction shall be numerically equal to 100 times the ratio of the
compacted fill in-place density to the maximum or relative density as
determined by the appropriate, specified, moisture-density test. Maximum or
relative densities refer to dry soil densities obtainable at optimum moisture
content .'

PART 2 - MATERIALS
2.01 CLASS I BACKFILL
A clean--gravel-sand mixture
accordance with ASTM C136
requirements:

D. Compaction and
employed in moisture
specified degree of
Equipment shall be
structures.
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C. Percent passing No.4 sieve: 25-60.

D. Percent passing No. 200 sieve: 3-11.

B. Well-graded crushed rock, crushed gravel or gravel of 2-1/2 inch maximum
size.

C. Materials from the site other than topsoil are generally suitable for use
as Class III backfill.

bottom of
shall be
so as to

substances.
in greatest

matter, and other deleterious
or lumps exceeding 3 inches

-8
Remolded coefficient of permeability not exceeding 10 em/sec.

Plasticity index of at least 15 percent.B.

2.02 CLASS II BACKFILL
A. Free from roots, organic

Material containing stones
dimension will be rejected.

C.

Control of groundwater shall be such that softening of the
excavations, or formation of "quick" conditions or "boils"
prevented. Dewatering systems shall be designed and operated
prevent the removal of the natural soils.

During excavating, construction of structures, installing of pipelines
and sewers, and placing of fill and trench backfill, excavations shall be
kept free of water. The static water level shall be drawn down below the
bottom of the excavation so as to maintain the undisturbed state of the
natural soils and allow the placement of any fill or backfill to the required
density. The dewatering system shall be installed and operated so that the

2.04 DRAIN ROCK
A. Material shall be imported material and shall be clean, washed, sound and

durable.

B. Material shall not contain rocks or lumps over 6 inches in greatest
dimension and not more than 15 percent shall be larger than 2-1/2 inches.

2.03 CLASS III BACKFILL
A. Mated,al consisting of a soil or a soil-rock mixture free from organic

matter or other material considered as a hindrance to compactive effort.

PART 3 - EXECUTION
3.01 GENERAL
A. Control of Water. Contractor shall provide the necessary machinery,
appliances, and equipment to keep excavations free from water during
construction, and -shall dewater and dispose of the water so as not to cause
injury to public. Any permits required for disposal of dewatering operations
and water shall be obtained and paid for by Contractor. Contractor shall
have on--hand sufficient pumping equipment and machinery in good working
condition for ordinary emergencies, and shall have workmen available for the
operation of the pumping equipment. Dewatering systems shall not be shut
down between shifts, on holidays or weekends, or during work stoppages
without written permission from the Engineer.
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groundwater level outside the excavation is not reduced to the extent that
would damage or endanger adjacent structures or property.

Release of groundwater to its static level shall be performed in such a
manner as to maintain the undisturbed state of the natural foundation soils,
prevent disturbance of compacted fill or backfill, and prevent flotation or
movement of all structures, pipelines, and sewers.

B. Removal of Obstructions. Contractor shall remove brush, trees, logs,
stumps, roots, heavy sods, heavy growth of grass, decayed vegetable matter,
fences, and structures where the proper construction and completion of the
work require their removal. Contractor shall also remove rock, stones,
broken concrete and pavement, debris and obstructions of whatsoever kind of
character, whether natural or artificial, encountered in the work.

Material that is removed as specified above, and is not to be
.incorporated in the work, shall be disposed of off the site.

3.02 EXCAVATION AND BACKFILL FOR STRUCTURES
A. Excavation. Unless otherwise specified, methods of excavation within the
work limits shown may be employed which, in the opinion of the contractor, is
considered best. At those locations where the excavation extends below the
static groundwater level, Contractor shall take whatever precautions are
necessary to maintain the undisturbed state of the natural soils at and below
the bottom of the excavation.

Where the undisturbed condition of the natural soils is inadequate for
the support of the planned structure, the Engineer shall direct the
Contractor to overexcavate to adequate supporting soils and refill the
excavated space to the proper elevation in .accordance with the procedure
specified for backfill, or if underfootings, the space shall be filled with
concrete. Quantity and placement of such material shall be as ordered by the
Owner and shall be paid for as additional work.

Should the excavation be carried below the lines and grades indicated on
the Drawings because of the Contractor's operations, the Contractor shall
refill such excavated space, at its expense, to the proper elevation in
accordanee·with the procedure specified for backfill, or, if underfootings,.
the space shall be filled with concrete as directed by the Engineer. Should
the natural foundation soils be disturbed or loosened because of Contractor's
operations, they shall be recompacted or removed and the space refilled as
directed.

Excavation shall extend a sufficient distance from walls and footings to
allow for placing and removal of forms, installation of services, and for
inspection, except where concrete is authorized to be deposited directly
against excavated surfaces.

Where pipelines and sewers enter a structure, the requirement for trench
excavation shall be complied with up to the excavation line of the structure,
unless otherwise specified.

B. Backfill. After completion of foundation footings and walls, and of
other construction below the elevation of final grade, and prior to

I MASTER SPECS SECTION 02220 PAGE 4
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backfilling, forms shall be removed, and the excavation shall be cleaned of
debris.

No backfill shall be placed aga~nst 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 structures are structurally
adequate and other necessary work has been done, leakage tests, if specified,
shall be performed. Promptly after completion of such tests, backfilling
shall be started and shall proceed until completion. The best of the
excavated materials shall be used in backfilling within 2 feet of the
structures.

Unless otherwise specified, material for backfilling around structures
shall be Class III . Backfill shall be placed and compacted as specified in
paragraph 3.03 E for subsequent trench backfill.

Where backfill is to replace overexcavation beneath the structure,
material for backfilling shall be Class I compacted· to a minimum of 95
percent relative compaction as determined by Standard Test Method ASTM D1557.

Backfill around pipelines and sewers within the excavation line of
structures shall be the same as that specified for such pipelines or sewers
up to the top of the initial backfill to a width of the allowable trench
section. Unless otherwise specified, the backfill above the initial backfill
shall be the same as that specified for subsequent trench backfill.

3.03 EXCAVATION AND BACKFILL FOR PIPELINES
A. Excavation. Unless otherwise specified, excavation for pipelines and
sewers shall be open cut. Trenching machines may be used, except where their
use will result in damage to existing facilities. Unless otherwise
specified, Contractor may use any method of excavation which will not damage
or endanger adjacent structure or property or disturb the natural soils at or
below the bottom of the excavation.

For pipes 12 inches in diameter and larger, trenches shall be excavated
at least 6 inches below the barrel of the pipe.

When additional gravel or crushed rock is required to stabilize a soft,
wet, or spongy foundation caused by the operations of the Contractor, such
gravel &:1:. ·crushed rock shall be selected by the Engineer and shall be
provided by the Contractor.

B. Trench Width. The maximum allowable width of the trench measured at the
top of the pipe shall be the outside diameter of the pipe exclusive of bells
and collars, plus 24 inches, and such maximum width shall be inclusive of
trench timbers. A minimum of 6 inches shall be maintained between pipe and
trench wall or sheetings. Where pipes are placed in a common trench, a clear
distance between pipes shall be maintained to allow backfill to be properly
compacted with a minimum distance of 12 inches unless otherwise directed by
the Engineer or shown on the Drawings. Whenever the maximum allowable trench
width is exceeded for any reason, the Contractor shall, at his expense, embed
or cradle the pipe in concrete in a manner acceptable to the Engineer or
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provide evidence that the pipe can safely carry the additional loading
imposed by the increased trench width.

3.04 GRADING
A. Scope. Grading includes stripping roadways, and other grading at the
site.

Where stabilization of the undisturbed foundation below the 6 inch
bedding or overexcavation from the depth shown is required because of soft,
spongy, or unstable condition, backfill selected by the Engineer shall be
placed in the trench bottom. Quantity and placement of such material shall
be as ordered by the Engineer and will be paid for as additional work.

Each layer shall be. compacted to the specified density prior to placing
subsequent layers. The thickness of the loose layer may be increased when
in-place density tests acceptable to the Engineer show that the specified
density can be obtained. Compaction may be by water jetting. No further
backfilling will be permitted until the initial backfill has been acce~ted by
the Engineer.

have a minimum of
Bedding material

and compacted as
around t~e barrel

SECTION 02220 PAGE 6MASTER SPECS

C. Bedding. Pipes 12 inches in diameter and larger shall
6 inches bedding material below the barrel of the pipe.
shall be Class I Backfill. Bedding shall be placed
specified for initial trench backfill and shall be shaped
of the pipe.

D. Initial Backfill. After the pipe has been properly laid and inspected,
Class III backfill shall be placed around the pipe to a depth of 6 inches
over the pipe. Backfill material shall be placed in. horizontal layers not
exceeding 8 inches in loose depth and compacted by power-operated tampers,
rollers, or vibratory equipment to a dry density equal to 95 percent of the
maximum dry density as determined by the Compaction Test.

B. Stripping. Vegetation, such as roots, brush, heavy growths of grass, and
decayed vegetable matter, rubbish, and other unsuitable material within the
area of the work shall be stripped or otherwise removed by the Contractor
before fill is started. Surfaces under engineered fill and elsewhere as
directed by the Engineer shall be scarified to a depth of at least 5 inches
and compacted at a moisture content that will permit compaction to the degree
specified for the overlying fill. Topsoil shall be stockpiled separately as
directed by the Engineer.

E. Subsequent Backfill. Above the level of the initial backfill, the trench
shall be filled with Class III material unless otherwise indicated on the
Drawings. The backfill material shall be placed in horizontal layers not
exceeding 8 inches in loose depth, and shall have a moisture content such
that the required degree of compaction may be obtained. Each layer shall be
compacted by power-operated tampers, rollers, or other suitable equipment to
a dry density equal to 90 percent of maximum as determined by the Compaction
Test. Compaction under structures and pavements shall be a minimum of 95
percent~elative compaction as determined by ASTM D1557. Each layer shall be
compacted to the specified density prior to placing subsequent layers. The
thickness of the loose layer may be increased when in-place density tests
acceptable to the Engineer show that the specified density can be obtained.
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The fill surface shall be maintained to provide adequate drainage.

3.06 FILL UNDER SLABS AND PAVEMENTS
Where fill is required under slabs or paved areas, Class III fill shall be
provided. The material shall be compacted as specified in paragraph 3.03 D.
for initial backfill.

C. Excavation. After stripping has been done, excavation of every
description and of whatever substances encountered within the grading limits
of the work shall be performed to the lines and grades indicated on the
Drawings. Suitable excavated material shall be transported to and placed in
the fill areas within the limits of the work.

3.07 AREA FILL
Area fill shall be Class III material and shall be placed in maximum 12-inch
thick herizontal lifts. The Contractor shall route his hauling equipment
over each lift as placed and distribute the travel evenly over the entire
width of fill so as to obtain the maximum uniform compaction possible.

SECTION 02220 PAGE 7

** END OF SECTION **

MASTER SPECS

D. Finish. Areas covered by the work, including excavated and filled
sections and transition areas. shall be graded uniformly to meet existing
grades. The finished surface shall be reasonable smooth, compacted, and free
from irregular surface change. The degree of finish shall be that ordinarily
obtainable from either bladegrader or scraper operations. The finish surface
shall be not more than 0.2 foot above or below finished grade. Surfaces
shall be finished to drain readily. The surface of area on which gravel or
pavement surfacing is to be placed shall not vary more than 0.05 foot from
established grade and approved cross-section.

3.05 EMBANKMENTS
Embankments shall be constructed with Class II material at the locations and
to the lines and grade indicated on the Drawings. Material shall be placed
in horizontal layers of 8 inches in loose depth for the full width pf the
cross-section and compacted as specified in paragraph 3.03 E.for subsequent
trench backfill.

Excavated materials which are considered unsuitable by the Engineer, and
the surplus of the excavated material which is not required for fill shall be
known as waste and shall be disposed of at Contractor's expense, as directed
in paragraph 3.01. During construction, excavation and filling shall be
performed in a manner and sequence that will provide proper drainage.
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SECTION 02440

FENCING

PART 1 - GENERAL
1.01 SCOPE
Fencing includes a chain-link fence in areas around .the main plant site where
indicated on the drawings. Fencing shall include gates and all necessary
appurtenances.

1.02 SUBMITTALS
Shop drawings and product information shall be submitted to the Engineer in
accordance with the provisions of SECTION 01300. Material to be included in
the submittals shall include manufacturer's shop drawings with dimensions,
weights, and clearances sufficient to indicate the suitability of the
equipment for the intended application.

PART 2 - PRODUCTS
Materials for the chain-link fence and gates shall conform to MAG
Specifications, except as provided herein. Posts, rails, and braces shall be
MAG Standard Type A. Wire fabric shall be 72 inches in width. Bottom
selvage shall be open .. Posts shall be provided with extension arms with 3
strands of barbed wire made up of three strands No. 12-1/2 gage galvanized
steel wire with four point steel barbs spaced at a maximum distance of 6

inches. Concrete for post footings shall conform to the provisions of
Division 3 of these specifications.

Concrete footings shall be at least 12-inch diameter by 3-foot deep for fence
posts and l8-inch diameter by 4-foot deep for gate posts. All posts shall be
set in concrete a minimum of 6" from the bottom of the footing. Concrete
bases shall have their tops sloped for drainage. Posts shall be accurately
aligned and shall have their tops at constant slope between changes of grade.

Gates shall be chain-link and shall be equipped with suitable hinges to
permit a 90-degree swing and a drop bar locking device. A heavy duty padlock
with stainless steel core keyed to the plant master system and two keys shall
be provided for each gate. Stops to hold the gates open and a center rest
with catch shall be provided.

Gates shall be equipped with extension arms and barbed wire to provide
protection equal to that of the adjoining fence.

PART 3 - EXECUTION
3.01 INSTALLATION
The equipment specified in this. section shall be manufacturer and installed
as shown and specified. Nothing herein shall be construed as relieving the
Contractor of his responsibility for this portion of the work.

** END OF SECTION **
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ASTM.

SECTION 02600

MANHOLES AND CLEANOUTS

1.02 APPLICABLE STANDARDS
Standards shall be the latest edition, including addenda, supplements, and
revis ions. Applicable standards shall include pertinent provisions of the
following:

SECTION 02600 PAGE 1

shall be aluminum, having a protective coating of
Steps shall be grooved to prevent slipping. Aluminum

MASTER SPECS

D. Manhole steps
bituminous material.

C. Joints between precast manhole sections shall be made with round 'O-ring'
rubber gaskets with suitable groove on spigot ends, and conforming to the
current edition of ASTM C443 or tongue and groove sealed with an approved
gasket sealing compound preformed plastic for pipe joints Type I Rope Form
such as RAM-NEK as manufactured by K.T. Snyder, or equal.

B. Cast-iron frames and covers shall be standard frame and cover, minimum
Class 25, ASTM A48-74 with factory-applied coat of coal tar pitch varnish
marked with the word "SEWER". Cleanout frame shall be 8-inch cast iron as
indicated on the drawings, marked to indicate service.

2.02 DESIGN REQUIREMENTS
A. Manholes shall have precast or cast-in-place concrete bases, as
indicated. Walls, barrels, and cones shall be precast concrete sections, not
less than 5 inches thick conforming to the requirements of ASTM C478 or C
139. Top of the cone, not to exceed 11 inches, shall be built of reinforced
concrete--rings to permit adjustment of the frame to meet the finished
surface. All cast-in-place concrete shall be Class A and shall conform to
the requirements specified under Section 03300, Case-In-Place Concrete.

PART 1 - GENERAL
1.01 SCOPE
A. This section includes furnishing materials and equipment and installing
all manholes and cleanouts as indicated on the drawings and specified herein,
and as required for a complete and accessible system.

PART 2 - PRODUCTS
2.01 GENERAL
Manholes shall conform in shape, size, dimensions, materials, and other

,respects to details indicated on the drawings. Inverts shall conform
accurately to the size of adjoining pipes. Side inverts shall be curved and
main inverts at direction changes shall be laid out in smooth curves of the
longest possible radius which is tangent, within the manhole, to the
centerlines of the adj oining pipelines. Invert channels shall be formed in
the concrete of the base. Outer ends of all openings shall be sealed with a
precast concrete plug made watertight with mastic compound or rubber gasket.
All pipe shall be connected to manholes with a flexible j oint. Neoprene
rubber seal waterstops shall be used on all inlet/outlet from manholes for
plastic pipe as specified in SECTION 15060, except where otherwise shown.
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shall be 606Z-T6 alloy conforming to Federal Specification QQ-4-200/8.
Plastic manhole steps which conform to OSHA and ASTM C-48.7 requirements may
be used, if cast into manhole sections during manufacture.

E. Mortar for plugging lift holes shall be one part Type II Portland cement
to l-l/Z parts sand, mixed slightly damp.

F. Exterior surfaces of manholes shall be waterproofed. Waterproofing
material for exterior surfaces of manholes, shall be as specified in SECTION
09900, for exterior, below grade concrete . Brush or spray applied in
accordance with the manufacturer's recommendations. Sufficient time shall be
allowed between coats to permit the first to dry.

PART 3 - EXECUTION
3.01 INSTALLATION
A. Precast-reinforced concrete manhole sections shall be set vertically with
sections and steps in true alignment. Rubber gaskets shall be installed at
all joints in accordance with manufacturer's recommendations. All holes used
fo~ handling shall be completely plugged with rubber plugs or mortar. Mortar
shall be hammered into holes until it is dense, and excess paste appears on
the surface. Mortar shall be finished smooth and flush with adj oining
surfaces. If shown on the drawings, exterior surfaces of all manholes shall
be given two coats of waterproofing material as specified above.

B. Manhole frames and covers . Frames shall be set with tops conforming
accurately to grade of pavement or finished ground surface, or as otherwise
indicated on the drawings. Covers shall be left in place in frames on
completion of other work at manholes. Cleanout frames shall be set in- Class
B concrete, 6-inches thick.

C. Infiltration/exfiltration testing. Manholes shall be filled with clean
wa ter, after plugging inlet / outlet pipes and allowed to stand 24 hours.
Manholes shall then be filled within 2-feet of the top and leakage measured.
Leakage shall not exceed 0.1 gal./hr./vert. foot of manhole depth. Manholes
shall be tested with fill in place, at the Contractor's option, and tests
witnessed by the Owner or his representative. .
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** END OF SECTION **
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FORMWORK

SECTION 03150

Unless otherwise specified, all formwork shall conform with ACI 347.

B. Related work specified elsewhere includes, but is not necessarily limited
to:

SECTION 03300

formulation form-coating compounds
adversely affect concrete surfaces

SECTION 03150 PAGE 1

Provide commercial
with, stain, nor

Cast-in-Place Concrete

MASTER SPECS

1.03 SUBMITTALS
Comply with pertinent prov1s1ons of SECTION 01300. Within 60 calendar days
after date of Notice to Proceed, submit manufacturers' data and installation
instructions for proprietary materials including form coatings, ties, and
accessories and manufacture~ form systems, if used.

1.02 QUALITY ASSURANCE
When so instructed, the Contractor shall submit the design and details of
formwork for the Engineer's approval. No concreting shall be commenced until
the Engineer has inspected and approved the executed formwork.

1. Construct formwork for exposed (painted or unpainted) concrete
surfaced with smooth faced undamaged plywood or other panel type materials
acceptable to the engineer to provide continuous, straight, smooth as-cast
surfacec},··Furnish in largest practicable sizes to minimize number of joints.

PART 1 - GENERAL
1.01 DESCRIPTION
A. SCOPE. This section includes formwork, including quality of material and
workmanship.

PART 2 - PRODUCTS
2.01 FORM MATERIALS
A. FORMS. Provide form material with sufficient thickness to withstand
pressure of newly placed concrete without excessive and objectionable bow or
deflection.

C. FORM COATINGS.
that will not bond

B. FORM TIES. Provide factory-fabricated, adjustable-length, removable or
snapoff metal form ties, designed to prevent form deflection and to prevent
spalling concrete surfaces upon .removal.

2. Construct formwork for concrete concealed from view or covered with
cement plaster with rough sawn boards of sound grade, as approved by the
Engineer, to provide a mechanical bond for subsequent application of plaster.

Provide ties so that portion remaining within concrete after removal of
exterior parts is at least 3.8 cm (1-1/2") from the outer concrete surface.
Provide form ties which will not leave a hole larger than 2.5 cm (1")

diameter in the concrete surface.
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requ1r1ng bond or adhesion, nor impede the wetting of surfaces to be cured
with water or curing compounds.

4. Provide formwork suffiCiently tight to prevent leakage of cement
paste during concrete placement. Solidly butt joints and provide backup
material at joints as required to prevent leakage and fins .

3.02 FORM CONSTRUCTION
A. GENERAL. Construct forms complying with ACI 347, to the exact sizes,
shapes, lines, and dimensions shown, and as required. to obtain -accurate
alignment, location, grade, level, and plumb work in finished structures.

B. Earth forms, side forms of footings may be omitted and concrete placed
directly against excavation only when requested by the Contractor and
accepted--by the Engineer. When omission of forms is accepted, provide
additional concrete 2.5 cm (1") on each side of the minimum design profiles
and dimensions shown.

continuous surfaces to
and within allowable

SECTION 03150 PAGE 2

successive units for
from irregularities,
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1. Carry vertical and lateral loads to the ground by formwork system and
in-place construction that has attained adequate strength for that purpose.
Design forms and falsework to include assumed values of live load, dead load,
weight of moving equipment operated on formwork, concrete mix, height of
concrete drop, vibrator frequency, ambient temperature, foundation pressures,
stresses, lateral stability, and other factors pertinent to safety of
structure during construction.

2.02 DESIGN OF FORMWORK
A. GENERAL. Design, erect, support, brace, and maintain formwork so that it
will safely support vertical and lateral loads that might be applied, until
such loads can be supported by the concrete structure. Construct formwork so
that concrete members and structures are of correct size, shape, alignment,
elevation, and position.

3. Fit forms placed in
accurate alignment, free
tolerances.

2. Provide shoring and struts with positive means of adjustment capable
of taking up formwork settlement during concrete placing operations, using
wedges or jacks or a combination thereof. Provide trussed supports when
adequate foundations for shores and struts cannot be secured. Support form
facing materials by structural members spaced sufficiently close to prevent
objectionable deflection. Provide camber in formwork as required for
anticipated deflections due to weight and pressures of fresh concrete and
construction loads .

PART 3 - EXECUTION
3.01 SURFACE CONDITIONS
Examine the substrate and conditions under which work of this Section is to
be performed, and correct unsatisfactory conditions which would prevent
proper and timely completion of the work. Do not proceed until unsatis
factory conditions have been corrected.
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Provide for openings, offsets, sinkages, keyways, recesses, moldings,
reglets, chamfers, blocking, screeds, bullheads, anchorages, inserts, and
other features required. Use selected materials to obtain required finishes.

Forms for openings and construction which accommodates installation by
other trades whose materials and products must be fabricated before the
opportunity exists to verify the measurements of adjacent construction which
affects such installations, shall be accurately sized and located as
dimensioned on the Drawings. In the event that deviation from the Drawing
dimensions results in problems in the field, the Contractor shall be
responsible for resolution of the conditions as approved by the Engineer
without additional expense to the Owner.

B. FABRICATION. Fabricate forms for easy removal without hammering or
prying against concrete surfaces. Provide crush plates or wrecking plates
where stripping may damage cast concrete surfaces. Provide top forms for
inclined surfaces where the slope is too steep to place concrete with bottom
for:ms only. Kerf wood inserts for forming keyways, reglets, recesses, and
the like, to prevent swelling and assure ease of removal.

Provide temporary openings where interior area of formwork is
inaccessible for cleanout, for inspection before concrete placement, and for
placement of concrete. Brace temporary closures and set tightly to temporary
openings on forms in as inconspicuous locations as possible, consistent with
design requirements. Form intersecting planes to provide true, clean cut
corners.

C. FALSEWORK. Erect falsework and support, brace and maintain it to safely
support vertical, lateral, and asymmetrical loads applied until such loads
can be supported by in-place construction. Construct falsework so that
adjustments can be made for take-up and settlement. Provide wedges, jacks,
or camber strips to facilitate vertical adjustments. Carefully inspect
falsework and formwork during and after concrete placement operations to
determine abnormal deflection or signs of failure, make necessary adjustments
to produce work of require dimensions.

D. FORMS FOR EXPOSED CONCRETE.
1. Brill forms to suit ties sued and to prevent leakage of concrete

mortar around tie holes. Do not splinter forms by driving ties through
improperly prepared holes.

2. Provide sharp, clean corners at intersecting planes, without visible
edges or offsets. Back joints with extra studs or girts to maintain true,
square intersections.

4. Assemble forms so they may be readily removed without damage to
exposed concrete surfaces.

3. Use extra studs, walers, -and bracing to prevent objectionable bowing
of forms between studs and to avoid bowed appearance in concrete. Do not use
narrow strips of form material which will produce bow.
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E. CORNER TREATMENT.
(3/4" x 3/4") strips,
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Unless shown otherwise, form chamfers with 2 em x 2 cm
accurately formed and surfaced to produce uniformly
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straight lines and tight edge joints on exposed concrete. Extend terminal
edges to required limit and miter chamfer strips at changes in direction.

F. CONTROL JOINTS. Locate as indicated.

G. PROVISION FOR OTHER TRADES. Provide openings in concrete formwork to
accommodate work of other trades. Verify size and location of openings,
recesses, and chases with the trade requiring such items. Accurately place
and securely support items to be built into forms.

H. CLEANING AND TIGHTENING. Thoroughly clean forms and adjacent surfaces to
receive concrete. Remove chips, wood, sawdust, dirt, and other debris just
before concrete is placed. Retighten forms immediately after concrete
placement as required to eliminate mortar leaks.

3.03 FORM COATINGS
Coat form contact surfaces with form-cpating compound before reinforcement is
placed. Do not allow excess form coating material to accumulate in the forms
or'to come into contact with surfaces which will be bonded to fresh concrete.
apply in compliance with manufacturer's instructions.

3.04 INSTALLATION OF EMBEDDED ITEMS
A. GENERAL. Set and, build into the work anchorage devices and other
embedded items required for other work that is attached to, or supported by,
cast-in-place concrete. Use setting drawings, diagrams, instructions, and
directions provided by suppliers of the items to be attached thereto.

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 the finished slab surface. Provide and secure units to support
types of screeds required.

3.05 SHORES AND SUPPORT
Comply with ACI 347 for shoring and reshoring in multistory construction, and
as herein specified. Submit a shore removal and reshoring schedule and
drawings for the Engineer's review before proceeding with this work. Do not
proceed until schedule and drawings have been reviewed.

B. Formwork supporting weight of concrete, such as beam soffits, joists,
slabs, and other structural elements may'not be removed in less than 14 days,
and not until concrete has attained design minimum 28 day compressive
strength. Determine potential compressive strength of in-place concrete by
testing field-cured specimens representative of the concrete location or
members, as 'specified in other Sections.

3.06 REMOVAL OF FORMS
A. GENERAL. Formwork not supporting concrete, such as sides of beams,
walls, columns, and similar parts of the work, may be removed after
cumulatively curing at not less than 10 degrees C (50 degrees F) for 7 days
after placing concrete, provided concrete is sufficiently hard to not be
damaged by form removal operation, and provided that curing and protection
operations are maintained.
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c. Form facing material may he removed four days after placement, only if
shores and other vertical supports have been arranged to permit removal of
form facing material without loosening or disturbing shores and supports.

D. If concrete is placed in hot, dry weather, the forms shall be loosened
after the time specified herein so that the concrete surfaces can be kept
moist or coated with a curing membrane.

3.07 RE-USE OF FORMS
Clean and repair surfaces of forms to be re-used in the work. Split, frayed,
delaminated, or otherwise damagedformfacing material will not be acceptable.
Apply new form coating compound material to concrete contact surfaces as
specified for new formwork. When forms are re-used for successive concrete
placement, thoroughly clean surfaces, remove fins and laitance, and tighten
forms to close all joints. Align and secure joints to avoid offsets.

** END OF SECTION **
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SECTION 03200

ASTM A615-S1, Grade 60
ACI 318-83

B. Related work specified elsewhere includes, but is not necessarily limited
to:

1.02 QUALITY ASSURANCE
Reference Standards. Standards shall be the latest edition, including
addenda, supplements, and revisions.

SECTION 03052
SECTION 03150
SECTION 03300

includes furnishing and installation concrete
indicated on the drawings and described herein.

CONCRETE REINFORCEMENT

Hot Weather Concreting
Concrete Formwork
Cast-in-Place Concrete

PART 1 - GENERAL
1.01 DESCRIPTION
A. SCOPE. This section
reinforcing where shown and
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The following information shall be provided in accordance with SECTION 03300:
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1. Bar placement drawings,
2. Bar lists and bending details,
3. Certified mill test analyses, tensile and bend test results,
4. Bar tags, and
5. Welder qualification certificate in accordance with ASTM D12.a-75.

1.04 PRODUCT HANDLING
A. DELIVERY. Deliver reinforcement to the job site bundled, tagged, and
marked. Use metal tags indicating bar size, lengths,· and other information
corresponding to markings shown on placement diagrams.

C. STEEL WIRE. Comply with ASTM A 82.

B. STORAGE. Store reinforcement at the job site in a manner to prevent
damage and accumulation of dirt and rust.

2. For slabs on grade, use supports with sand plates or horizontal
runners where base material will not support chair legs.

D. SUPPORTS FOR REINFORCEMENT. Bolsters, chairs, spacers, and other devices
for spacing, supporting, and fastening reinforcement in place.

SECTION 03200 PAGE 1

supports complying with CRSI recommendations,
Do not use wood, brick, and other unacceptable
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1. Use wire bar type
unless otherwise indicated.
materials.
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2. ~ends or kinks not indicated on Drawings or final Shop Drawings.

1. Bar lengths, depths, and bends exceeding specified fabrication
tolerances.

3. Bars with reduced cross-section due to excessive rusting or other
cause.

B. UNACCEPTABLE MATERIALS. Reinforcement with any of the following defects
will not be permitted in the Work:

ofmethodsfor details and
herein specified.

3.02 INSTALLATION
A. GENERAL

1. Comply with specified standards
reinforcement placement and supports and as

B. 'WELDED WIRE FABRIC. Welded wire fabric shall be electrically-welded
fabric of cold drawn wire of gage and mesh indicated and shall- conform to
ASTM A185.

PART 2 - PRODUCTS
2.01 GENERAL
A. Unless othe.rwise shown or specified, all reinforcing steel shall be
fabricated in the shop and placed in the field in accordance with the
drawings and ACI 315.

3. For exposed-to-view concrete surfaces, where legs of supports are in
contact with forms, provide supports with either hot-dip galvanized or
plastic protected legs.

2.03 FABRICATION
A. GENERAL. Fabricate reinforcing bars to conform to required shapes and
dimensions, with fabrication tolerances complying with CRSI Manual. In case
of fabricating errors, do not rebend or straighten reinforcement in a manner
that will injure or weaken the material.

2.02 MATERIALS
A. REINFORCING BARS. All reinforcing shall, as a minimum, meet the
requirements of ASTM for grade 60 deformed bars.

PART 3 - EXECUTION
3.01 STORAGE AND PROTECTION
All reinforcing stored on-site shall be stored in an area where minimum
traffic occurs and shall be raised off the ground on pallets or other
suitable support. In no case shall reinforcing that has been deformed by
rusting or heavy traffic loads be used.

B. Reinforcing bars shall be clean and free from loose mill scales, loose
rust, oil, grease, tar, paint, concrete droppings, salt contamination, or
other deleterious materials, and shall be maintained so up to the time of

. concreting. If any cleaning of reinforcement is required, the Contractor
shall submit his proposal for such cleaning to the Engineer and obtain his
approval.
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2. Place reinforcement to obtain the minimum coverages for concrete
protection. Arrange, space, and securely tie bars and bar supports together
with 16 gage wire to hold reinforcement accurately in position during
concrete placement operations. Set wire ties so that twisted ends are
directed away from exposed concrete surfaces.

3. Provide sufficient numbers of supports and of strength to carry
reinforcement. Do not place reinforcing bars more than 5 cm (2") beyond the
last leg of any continuous bar support. Do not use supports as bases for
runways for concrete conveying equipment and similar construction loads.

4. The reinforcement shall be placed accurately in accordance ~ith the
drawings and be supported and maintained in position by wire ties or suitable
clips at bar intersection and by a minimum number of spacers to maintain the
reinforcement in its correct position. The spacers shall be securely
fastened to the reinforcement at the time of placing.

B.. If the COntractor proposes to use waterstops or other waterproofing
membrane, the reinforcement shall be placed in such a manner that no damage
is done to the waterproofing membrane.

C. In slabs provided with two or more layers of reinforcement, the parallel
layers of steel shall .be supported by steel chairs. Spacers shall' be
provided at each chair to support layers of reinforcement from the concrete
carpet or formwork.

D. SPLICING. Where splicing of reinforcement is required, the length of the
lap joints shall not be less than forty times the diameter of the larger bar.

(]

11
Fabric reinforcement, when laid continuously

reinforcement or when spliced, shall have a m~n~mum

main wires and 8 inches for the transverse wires.
not be permitted.

with other sections of.
lap of 12 inches for the
The use of off cuts will

G. No concreting shall be commenced until the Engineer has inspected and
approved the placement of reinforcement.

F. Reinforcing shall not be bent or re-straightened in a manner that might
injure the material.
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E. Heating or
the Engineer.
of 200 degrees
welded us-ing a

MASTER SPECS

welding of bars will be permitted only with prior approval of
Reinforcing rods to be welded shall be preheated to a minimum
F at a distance of 3 inches each side of the weld, and then
low-hydrogen type welding rod.

** END OF SECTION **
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SECTION 03250

CONCRETE ACCESSORIES

PART 1 - GENERAL
1.01 DESCRIPTION
A. SCOPE. This section includes all labor, material, and services required
to install anchors, inserts, waterstops, sealants, and admixtures in cast-in-
place concrete.

Il
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B. RELATED WORK. Related work described
necessarily limited to:

Cast-in-Place concrete
Waterproofing and Sealants

elsewhere includes,

SECTION 03300
SECTION 07100

but is not

IJ
11

1. 02 SUBMITTALS
A. GENERAL. Submittal and review procedures shall be as specified in
SECTION 01300 of these specifications.

B. PRODUCT DATA. Manufacturer's literature and the Contractor's proposed
usage details shall be submitted for the following items:

1. Joint fillers,
2. Waterstops,
3. Sealants, and
4. Admixtures.

IJ
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PART 2 - PRODUCTS
2.01 MATERIALS
A. WATERSTOPS. Waterstops
qualified by the Drawings.
07100.

shall be installed at the Contractor's option as
Waterstops shall be as specified in SECTION

IJ B. JOINT FILLER. Joint fillers such as cork (resin-bonded), rubber, and
other materials conforming to ASTM D1752 may be used.

C. SEALANTS. Sealants shall be as specified in SECTION 07100.

D. ADMIXTURES. Admixtures shall not be used without the written approval of
the Engineer. Proposal shall be submitted according to requirements of
SECTION 01300, at least 30 days prior to start of any concreting operation.
Admixtures shall be introduced into the concrete mixture only at the time and
dosage recommended by the manufacturer and approved by the Engineer. Calcium
chloride or any admixture containing calcium chloride shall not be used.

E. INSERTS AND EMBEDDMENTS. Anchor bolts shall be located where shown on
the Drawings and shall be as specified by the equipment manufacturer and,
unless otherwise indicated, shall be hot-dip galvanized or stainless steel.'
Expansion anchors shall not be used without approval by the Engineer.
Expansion type anchors shall be Phillips Red Head or approved equal and
tested and accepted by the International Conference of Building Officials
(ICBO). Unless noted otherwise, anchor bolts shall conform to ASTM 307.
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Stainless steel bolts, nuts, and washers shall conform to ASTM A320, Type
316, unless noted otherwise on the Drawings or in these specifications.

PART 3 - EXECUTION
3.01 GENERAL
All expansion and construction joints in water containing structures shall
include either a waterstop or a joint filler sealant.

2. Waterstops for Cold Joints and Control Joints: Installation shall be
as per manufacturer's recommendations. 'Waterstop shall be installed using
both a primer/adhesive and concrete nails at one foot on center. 'Waterstop
shall be located on positive-pressure side of reinforcing steel, outside of
keyways, no closer than 1/2 inch to the edge of the concrete slab.

C. INSERTS AND EMBEDDING. Where pipes, castings, or conduits pass through
walls, the Contractor shall place such pipes or castings in the forms before
pouring the concrete, or in special cases, with the express consent of the
Engineer or as specified, he shall build approved boxes in the forms to make
cored openings for subsequent insertion of such pipes, castings, or conduits
as directed by the Engineer.

SECTION 03250 PAGE 2MASTER SPECS

3.02 INSTALLATION
A. WATERSTOPS.

1. For Expansion and Contraction Joints: End joints in waterstops shall
be held to a minimum. When unavoidable, joints may be used. However, joints
shall be shop fabricated so that -only straight joints will be field spliced.
After splicing, the j oint shall develop the effective watertightness of a
continuous waterstop and permanently retain flexibility. 'Waterstops shall be
securely held in position during the concrete placing operation so that they
are not jarred from position during the concrete placing operations. If
waterstops are deflected during concrete placement - the Contractor shall
remove the surrounding concrete, re-set the waterstop, and replace the
concrete, all at his own expense. The Contractor may choose to construct a
watertight joint without the use of waterstops upon approval by the Engineer.

B. JOINT FILLERS AND SEALANTS. Joint fillers and sealants shall be used on
all expansion and contraction joints on all structures and where shown on the
drawings for control joints. Depending on the application, fillers and
sealants may be used together or with waterstops. Prior to being sealed, all
joints shall be dry and completely free of grease, dust, scale, dirt, and
form oil. To insure this, the Contractor shall wire brush or lightly
sandblast joints, blowout with compressed air and apply primer before
applying sealants. Preformed joint filler shall be placed before concrete is
poured. The Contractor shall be careful to protect cork fillers from
moisture-before placement, to prevent their expansion or deterioration.
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Additional reinforcement shall be provided around large openings as shown
on the drawings. The pipes, castings, or conduits as specified shall be
grouted in place by pouring in grout under a head of at least 4 inches. The
grout shall be poured, rammed, or vibrated into place to fill completely the
space between pipes, castings, or conduits and the sides of the openings so
as to obtain the same watertightness as the wall. itself. The grouting
material so placed shall be surfaced when the forms are removed to give a
uniform appearance to the wall if exposed to view.

** END OF SECTION **
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SECTION 04200

UNIT MASONRY

Other sizes as shown and as required.

C. Horizontal reinforcement shall be 9 gauge Dur-O-Wal.

SECTION 04200 PAGE 1

;,

laid in common running bond, except as shown otherwise.
be laid out with a story pole and courses shall be

MASTER SPECS

PART 3 - EXECUTION
3.01 CMU
All wal1:s·shall be
All cours ing shall
maintained level.

Columns, beams, joists, and similar structural members shall be anchored to
the walls with anchor bolts or their equivalent. Anchors shall be fully and
solidly grouted in place. Embedment shall not be less than two-thirds of the
wall thickness.

Vertical head joints shall be buttered well for thickness equal to the face
shell of the unit, and these joints shall be shoved tightly so that the
mortar bonds well to both units. Joints shall be solidly filled from the

Masonry units shall be neatly cut with a water-cooled carborundum or diamond
saw or by other approved methods when necessary to obtain bonding or joining
as detailed on the Drawings. Rough, jagged, broken, or otherwise defective
units shall not be accepted.

12" X 8" x 16" and 8" x 8" X 16". plain CMU, plain color, where
concealed or where shown on the Drawings.

8" x 4" X 16" plain split face CMU, plain color, where shown on
the Drawings.

B. Mortar shall conform to ASTM C-270, Type "5", f'm - 1,800 psi at 28 days,
natural color.

PART 2 =PRODUCTS
2.01 MATERIALS
A. Concrete masonry units shall conform to ASTM C-90-64T, grade NI, f'm -
1,350 psi, hollow load bearing units. Block shall be as follows:

1.03 SUBMITTALS
Submit complete information on masonry units, mortar, steel reinforcement,
and grout in accordance with SECTION 01300.

1.02 QUALITY ASSURANCE
All work shall be performed by skilled craftsmen experienced in the type of
work required.

PART 1 - GENERAL
1.01 DESCRIPTION
This section includes all masonry work required for a complete structure.
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face of the block to at least the depth of the face shell. Lintels, capping
units, all bearing plates, etc., shall be set in a full bed or mortar.

The starting joint on foundation shall be laid with full coverage on the bed.
Mortar joints shall be straight, clean, and uniform in thickness. - Unless
specified otherwise, the horizontal and vertical mortar joints shall be 3/8"
thick will full mortar coverage on the face shells and on the webs
surrounding cells to be filled with grout.

3.02 REINFORCEMENT
All concrete masonry units shall be reinforced as shown on the Drawings and
as follows: Install vertical steel at all corners, intersections, and ends
of walls, at each jamb or all openings, and as shown and detailed on the
Drawings.

All vertical steel shall be continuous (or lapped 30 bar diameters) from
foundation to top of wall.

Vertical steel shall be positioned in center of grouted masonry void in all
concrete block walls.

All masonry shall be reinforced with standard 9 gauge Dur-O-Wal wire
reinforcing at 16" vertical intervals. All splices in Dur-O-Wal shall lap a
minimum of 6 inches. Dur-O-Wal shall be No. 8's at 8" walls, No. 12's at 12"
walls.

3.03 GROUT
Grout all cells and bond beams containing reinforcement with concrete grout,
2,000 psi at 28 days. Maximum aggregate size shall be 3/8 inch. Grout shall
be tested by an independent testing laboratory. Contractor shall pay all
costs.

Provide cleanouts at bottom of each grouted cell if grout lift exceeds 4'-0".
Maximum height of any grout lift shall not exceed 8'0"-.

3.04 FINISH
At completion of job, point and fill all holes and cracks in exposed mortar
joints. _.

All concealed joints shall be struck flush, including surfaces to receive
waterproofing and cement plaster. All exposed joints, including all joints
at interior masonry surfaces, shall be tooled concave.
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** END OF SECTION **
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SECTION 07100

WATERPROOFING AND SEALANTS

PART 1 - GENERAL
1.01 DESCRIPTION
A. SCOPE. This Section includes all materials required to provide
waterproofing at expansion, construction, and control joints in concrete,
joints around metal items built into concrete, and pipe penetrations at
walls, floors, and manholes.

1.02 SUBMITTALS
Submittals and manufacturers' descriptive literature shall be provided in
accordance with the provisions of SECTION 01300.

PART 2 - PRODUCTS
2.01 WATERSTOPS
Wa~erstops for cold joints and control joints shall be of the self-pressuring
type, containing at least 75% sodium bentonite. Waterstops shall be as
supplied by American Colloid. Waterstops for expansion and contraction
joints shall be polyvinyl chloride (PVC), conforming to Corps of Engineers
Spec. No. CRD-C 572. Reclaimed PVC will not be permitted. Minimum width is
6 inches.

2.02 SEALANTS
Sealants shall be premium grade, high-performance, moisture cured, 1
component, polyurethane base elastomeric sealant meeting FED Spec. TT-S0230C,
Class A. Sealants shall be non-sagging for vertical or sloping joints and
self-leveling or pourable for horizontal joints. Sealants shall be suitable
for continuously submerged conditions. For joints subject to traffic, Type I
(self-leveling), Sikoflex 12 SL or approved equaT; for joints not subject to
traffic, Type II (non-sag), 35 psi stress at 50% tensile strain (ASTM D-412),
plus and minus 50% movement capability, Sikoflex 15 LM or approved equal
shall be used.

PART 3 - EXECUTION
3.01 Whr-ERSTOPS
Waterstops shall be installed in accordance with manufacturer's recommenda
tions, and as specified in SECTION 03250 for joints. in concrete, and in
SECTION 15060 for manhole entrances.

3.02 SEALANTS AND CAULKING
A. Sealants shall be installed in accordance with the manufacturer's
recommendations and as specified in SECTION 03250. All applications shall be
made to completely clean and dry surfaces, having no surface laitance or
loose materials. Free of any traces of curing compound, form oil, -or other
chemicals. Where joint will be immersed in water, use a primer as
recommended by the manufacturer.

B. Sealant shall be forced into place with sufficient pressure to completely
fill j oint grooves and expel all air. Exposed sealant shall be uniform and
smooth.

MASTER SPECS SECTION 07100 PAGE 1



C. All adjoining surfaces shall be cleaned of all smears or other defects
resulting from sealing or caulking operations. Cleaning shall be done as the
work progresses. using solvent or other cleaning agent recommended by the
manufacturer.
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** END OF SECTION **

SECTION 07100 PAGE 2



I

SECTION 07110

MASONRY WATERPROOFING

2.02 PRIMER
Bithutene Primer P-1300.

2.04 JOINT SEALER
Bithuthene EM-3000.

SECTION 07110 PAGE 1MASTER SPECS

All surfaces to receive waterproofing shall be smooth, dry, clean, and firm.
Concrete shall be cured and in place a minimum.of 7 days prior to application
of the membrane. Remove all sharp protrusions. Masonry joints shall be
struck flush.

PART 1 - GENERAL
1.01 DESCRIPTION
Work in this Section includes all items necessary to waterproof masonry
units.

1.02 QUALITy'ASSURANCE
Work shall be performed by skilled labor experienced in the type of work
required.

PART 2 - PRODUCTS
2.01 WATERPROOFING
Waterproofing shall be Bithutene, manufactured by W.R. Grace & Co., a 0.60"
self-adhering membrane.

1.03 SUBMITTALS
Submit complete information in accordance with SECTION 01300 along with
Contractor's guarantee.

PART 3 - EXECUTION
3.01 WATERPROOFING
Waterproofing shall be applied at all areas where earth backfill is placed
against walls, as detailed on the Drawings, and as required to waterproof the
blower ~Jlding where it comes into contact with earth below finish grade.

2.03 CORNER FILLETS
Daraweld - C mixed with cement mortar or liquid membrane LM-3000. Do not use
wood of fiber cant strips.

The waterproofing membrane coating system shall be installed by an approved
applicator ·of the manufacturer. The manufacturer shall al~o provide on-the
job inspection, technical assistance, and membrane-application guidance as
necessary to complete the waterproofing membrane application.

Before installation, the Contractor shall inspect the surface to receive
waterproofing and assure that the surface is clean, dry, sound, smooth, and
free of dirt and debris. All areas that are not satisfactory shall be
reported to the General Contractor and necessary repairs shall be made before
waterproofing commences.
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Apply entire waterproofing membrane system in strict accordance with
manufacturer's instructions.

Apply a troweled bead of Bithutene EM-3000 to all vertical and horizontal
terminations.

At the base of the foundation wall, Bithutene Membrane must be drawn down
over the edge of the footing, and rolled or pressed firmly.

Seal all daily terminations with a thin troweled bead of EM-3000. Bithutene
must not be applied in any areas permanently exposed to sunlight.

SECTION 07110 PAGE 2MASTER SPECS

Prime the masonry surface with Bithutene Prime P-1300 with a lambswool
roller. Prime only those areas which will be covered with membrane in a
working day. Areas not covered with membrane in 24 hours shall be reprimed.
Cover primed surfaces immediately where contaminants accumulate on the
surface.

Cover all inside and outside corners with an initial strip a m~n~mum of 11
inches wide centered on the axis of the corner, followed by the full width of
Bithutene Membrane application. Outside corners shall be free of sharp
edges. Inspect surfaces adjacent to all corners and repair, if necessary, to
provide a smooth, dense surface. Inside corners should receive a fillet
formed with epoxy mortar or latex-modified cement mortar (such as Daraweld-C
mixed in with cement mortar) and a double coverage of membrane as described
above. Do not use fiber or wood cants. An alternate method is to use Liquid
Membrane LM-3000 for the fillet. Apply LM-3000 6-inches in each direction
from the corner and form a fillet with a minimum 3/4" face.

Apply Bithutene Membrane vertically in strops of 8-feet in length or less.
Edge seams must be overlapped at least 2-1/2". Press edges with a metal or
hardwood tool such as a hammer or knife handle. Failure to use heavy
pressure at terminations can result in a poor seal. Nailing of the membrane
is usually not required. However, if nailing is required, use large-headed
nails on 12-inch centers. Cover nails with an 8-inch wide strip of Bithutene
Membrane.

Patch tears and inadequately lapped seams with Bithutene Membrane. Slit
fishmouths and repair with a patch extending 6-inches in all directions from
the sli~.·and seal edges of the patch with EM-3000. Inspect membrane
thoroughly before covering and make any corrections immediately.

Install protection board to avoid damage. Board shall be Bithutene
Protection Board BP-3000 adhered with Bithutene Protection Board Adhesive
PBA-3000, applied at a rate of 250-350 square feet per gallon.
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3.02 GUARANTEE
The waterproofing system shall be guaranteed for a period of two years after
the date of substantial completion. Any required repairs shall be
accomplished by the Contractor at no additional cost to the Owner, including
removal and replacement of backfill, patching, and any other work necessary
for repair.

** END OF SECTION **
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SECTION 09900

PAINTING AND FINISHING

4. Occupational Safety and Health Act Regulations (OSHA).

2. National Association of Corrosion Engineers Standards (NACE).

system shall be as specified in SECTION
shop-finished item as specified under the
SECTIONS 05510. 05520, and 05530, as

SECTION 09900 PAGE 1MASTER SPECS

B. RELATED 'WORK. Pipe marking
15060. Galvanized, anodized and
appropriate Section, including
applicable.

1.02 QUALITY ASSURANCE
A. CODES AND STANDARDS. In addition to the requirements of these
specifications, the work to be performed under this Section shall comply with
the following codes and regulations:

PART 1 - GENERAL
1.01 DESCRIPTION
A. SCOPE. Painting and finishing shall include all materials, labor, tools,
equipment, and services required for the furnishing and application of all
painting and finishing as specified herein or as indicated on the Drawings.
Work shall include, but not be limited to, cleaning and preparation of
surfaces, paint materials, miscellaneous materials and the application of all
paint and other coating materials.

1. Steel Structural Painting Council Specifications (SSPC).

3. Applicable Standards of American National Standards Institute, Inc.
(ANSI) .

B. SAFETY. In addition to any safety precautions called for in the codes
and standards listed herein, further safety precautions shall include lockout
of moving equipment and de-energizing of electrical equipment.

The standard products of manufacturers other than those specified will be
accepted when it is demonstrated to the satisfaction of the Engineer that
they are equal in composition, durability, usefulness, and convenience for

C. PAINT£R'S QUALIFICATIONS. The Contractor shall cause the work specified
under this Section to be performed by or under the supervision of a qualified
painter. The Contractor shall be prepared to document the painter's
experience, competence, and ability to comply with the requirements of these
specifications and to complete the work in a timely manner. All documents
shall be submitted to the Engineer for review before the work specified
herein is started. However, nothing herein shall be construed as relieving
the Contractor of his general respo~sibility for the work.

D. STANDARD PRODUCTS. All materials, supplies, and articles provided shall
be the standard products of recognized, reputable manufacturers. All paints
in a paint system shall be the products of one manufacturer. The number of
paint suppliers shall be as few as practicable.
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the purpose intended. Substitutions will be considered, provided the
following minimum conditions are met:

1. The proposed paint system shall employ an equal or greater number of
separate coats to achieve the required dry film thickness.

2. The proposed paint system shall employ coatings of the same generic
type.

3. All requests for substitution shall carry full descriptive literature
and directions for application, along with complete information on
generic type, nonvolatile content by volume and a list of at least 10
similar projects, all at least three years old, where the coatings
have been applied to similar exposures.

4. If the above mentioned data appears to be in order, the Contractor
shall provide certified laboratory data sheets showing the results of
complete spectrographic and durability tests performed on the
proposed substitute. Tests shall be performed by an independent
testing laboratory selected by the Engineer, and all costs incurred
in the testing program shall be charged to the Contractor.

In any case, the Engineer shall be sole and final judge of the equality
of any proposed substitution to the specified item.

E. PRE-JOB CONFERENCE. Before the work specified herein is started, a
conference among the Engineer and the Contractor,the painter and the paint
supplier shall be held to establish a schedule of work to be accomplished.
This schedule shall, at a minimum, define the order of work items to be
performed, the necessary time lapse between performance of work items and the
manner of performing these work items. The schedule shall be subject to the
Engineer's review. Once reviewed, and when the Engineer has not taken any
exceptions, the schedule shall be strictly observed. However, establishment
of this schedule shall not be construed as relieving the Contractor of his
general responsibility.

1.03 SUBMITTALS
Before -any paint materials are delivered to the job site, the Contractor
shall submit a complete list of all materials proposed to be furnished and
applied under this Section.

A. Two identical sets of samples of actual paint colors shall be
submitted for acceptance at least 60 days prior to painting. Samples
of each color and system used shall be painted on 8-1/2-inch by 11
inch material. The material for the samples, where possible, shall
be the same material as that on which the coating will be applied in
the work.

B. For each paint, the Contractor shall furnish the paint manufacturer's
specific application instructions which shall include the following:

1 .. Surface preparation recommendations.

2. Type of primer, if required.

MASTER SPECS SECTION 09900 PAGE 2
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9. Allowable methods of application.

8. Atmospheric conditions during which the paint shall not be
applied.

10. Maximum allowable moisture content and m~n~mum age of plaster,
concrete, and wood surfaces at time of paint application.

Only the approved material shall be stored at the job site, and only in
designated areas restricted to the storage of paint materials and related
equipment. All paints shall be stored in enclosed structures and shall be
protected from weather and excessive heat or cold. Storage of flammable
materials shall conform with State and local safety codes. Emulsion type
paints shall be protected from freezing. Materials exceeding storage life
recommended by the manufacturer will be subject to rejection and, if so
rejected, removed from the site.

unopened
date of

including

7. General ventilation requirements.

5. Curing time before submergence in water.

4. Minimum and maximum curing time between coats,
atmospheric conditions for each.

3. Maximum dry and wet mil thickness per coat.

6. Thinner to be used with each paint.

1.05 DELIVERY AND STORAGE
All materials shall be delivered to the job site in their original,
containers bearing the -manufacturer's name, brand, batch number,
manufacture, and any special directions.
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The Contractor shall provide on unbroken gallon container of each color and
type of coating and each type of solvent and thinner required by these
specifications for future maintenance. Spare paint supplies shall be stored
as dire~ed by the Engineer.

PART 2 - PRODUCTS
2.01 MATERIALS
Paint materials shall be as specified for each paint system. Materials used
in a paint system shall be the product of a single manufacturer. No paint
materials shan be used until the Engineer has inspected the materials and
obtained the information data on the container labels.

2.02 PAINTING SCHEDULE
This Section describes the various paint systems to be used on this project
and specifies the dry film thickness range in mils. Systems shall be Tnemec
(specified), Koppers, Porter, or equal.
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2.02.01 Steel Structural, Miscellaneous, Pipes,and Equipment
Including Hollow Metal Frames and Doors.

2.02.02 Mill Coated Steel Pipe

Second Coat: 66-(color) Hi-Build Epoxoline 4.0 6.0
. 7.0 --11.0

Second Coat: 66-(color) Hi-Build Epoxoline 4.0 6.0
7.0 --11.0

Second Coat: 70-(color) Endura Shield 1.5 2.5
5.5 8.5

Max.
5.0

Max.
5.0

Min.
3.0

Min.
3.0

Blast Cleaning

Min. Max.
0.7 1.5

0.7 1.5
1.4 3.0

First Coat: 66-1211, Epoxoline Primer

First Coat: 66-1211, Epoxoline Primer

~irst Coat: 39-1261, Silicone Aluminum

B. Interior Non-Immersible - Severe Exposure
System No. 66-2, Epoxy-Polyamide
Surface Preparation: SSPC-SP6, Commercial Blast Cleaning

First Coat: 66-(color), Hi-Build Epoxoline Min. Max.
4.0 6.0

Second Coat: 39-1261, Silicone Aluminum

C. Immersion-Potable or Non-Potable Water
System No. '66-2, Epoxy-Polyamide
Surface Preparation: SSPC-SP10, Near White Blast Cleaning

A.Exterior, Non-Immersion
System No. 70-1, Aliphatic Polyurethane
Surface Preparation: SSPC-SP6, Commercial Blast Cleaning

D. High Temperature Surfaces 250 degrees to 1,200 degrees F.
System No. 39-2, Heat Resistant Aluminum
Surface Preparation: SSPC-SP10, Near White
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A. Exterior or Interior - Non Immersion
System No. 66-2, Epoxy Polyamiderethane
Surface Preparation: Surface shall be clean and dry.

IJ
IJ First Coat: 66-1211, Epoxoline Primer Min.

3.0
Max.
5.0

IJ Second Coat: 66-(color) Hi-Build Epoxoline 4.0 6.0
7.0 --11.0
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B. Immersion - Potable or Non-Potable Water
System No. 66-2, Epoxy Polyamide
Surface Preparation: SSPC-SPI0, Near White Blast Cleaning

2.02.03 Galvanized Steel - Pipe and Miscellaneous Fabrications.

4.0 6.0
7.0 --11.0

Min. Max.
3.0 5.0

First Coat: 66-(color), Hi-Build Epoxoline Min.
4.0

2.5
8.5

Max.
6.0

5.5
1.5Second Coat: 70-(color) Endura Shield

Second Coat: 66-(color) Hi-Build Epoxoline

First Coat: 66-1211, Epoxoline Primer

A. Exterior, Severe Exposure or Mild Exposure
System No. 70-1, Aliphatic Polyurethane
Surface Preparation: SSPC-SPl, Solvent Cleaning
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11 B. Interior
System No. 66-9, Epoxy Polyamide
Surface Preparation: SSPC-SP1, Solvent Cleaning

Second Coat: 66-(color) Hi-Build Epoxoline 4.0 6.0
7.0 --11.0

First Coat: 66-(color), Hi-Build Epoxoline Min. Max.
4.0 -- 6.0

(]
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C. Exterior, Above Grade
System No. 66-2, Epoxy Polyamide
Surface Preparation: SSPC-SP1, Solvent Cleaning

First Coat: 66-1211, Epoxoline Primer Min.
3.0

Max.
5.0

Concrete

Exterior - Above Grade
System No. 52-1, Modified Epoxy - Sand Texture
Surface Preparation: Surface shall be clean and dry.

IJ
IJ
IJ
IJ

2.02.04

A.

First Coat: 52-(color), Tneme-Crete

Second Coat: 52-(color), Tneme-Crete

Min. Max.
6.0 --10.0

6.0 --10.0
12.0 --21.0

IJ
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. First Coat: 66-(color), Hi-Build Epoxoline Min. Max.
2.0 3.0

* Wallboard requires 51-792 PVA Sealer.

First Coat: 54-561 Modified Epoxy Masonry 60-80 s.f./ga1.

Min. Max.
14.0 --20.0

60.0 -- 80.0 s.f./ga1.
8.0 10.0
8.0 -- 10.0

SECTION 09900 PAGE 6

52-(co1or), .Tneme-Crete
52-(co1or), Tneme-Crete

First Coat:
Second Coat:

Second Coat: 66-(color), Hi-Build Epoxoline 4.0 6.0
8.0 --12.0

Concrete Floors.
System No. 66-4, Epoxy Polyamid
Surface Preparation: Acid Etch or Brush-Off Blast Cleaning

Concrete, Dense Masonry, Plaster and Wallboard*

Porous Masonry.
Exterior
System No. 52-2, Modified Epoxy - Sand Texture
Surface Preparation: Surface shall be clean and dry.

~econd Coat: 66-(co1or), Hi-Build Epoxoline 2.0 3.0
4.0 6.0

First Coat: 66-(color), Hi-Build Epoxoline Min. Max.
4.0 6.0

Interior
System No. 66-8, Epoxy Polyamide·
Surface Preparation: Surface shall be clean and dry.

Second Coat: 66-(color), Hi-Build Epoxoline 4.0 6.0
8.0 --12.0

Interior - Severe Exposure or Mild Exposure
System No. 66-4, Epoxy Polyamide
Surface Preparation: Surface shall be clean and dry.

First Coat: 66-(color), Hi-Build Epoxoline Min. Max.
4.0 6.0

Immersion - Potable or Non-Potable Water
System No. 66-~, Epoxy Polyamide
Surface Preparation: Brush-Off Blast Cleaning

First Coat: 46H-413, Hi~Build Tneme-Tar

Exterior - Below Grade
System No. 46-31
Surface Preparation: Brush-Off Blast Cleaning

B.

A.

C.

B.

2.02.07
A.

2.02.06

2.02.05
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As directed by the Engineer, all surfaces shall be cleaned with clear
water by washing and scrubbing to remove all foreign and deleterious
substances.

Steam cleaning shall be used to clean wall surfaces of existing process
channels and tanks to be painted. All surfaces to be painted, or repainted,
shall be repaired, cleaned, and finished to the standards as specified herein
and in SECTION 03300 for new concrete.

Application of the first coat of paint shall follow immediately after
surface preparation. Any surface not receiving first coat of paiI!t within
eight hours after preparation shall be recleaned prior to application of any
paint.

3.02 APPLICATION
A. WORKMANSHIP. All work shall be done in a workmanlike manner so that the
finished surfaces will be free from runs, drops, ridges, waves, laps, and
unnecessary brush marks. All coats shall be applied in such a manner as to
produce a even film of uniform thickness completely coating all corners and

aluminum shall _be in
and passivated per

metal and
cleaning)

SECTION 09900 PAGE 8MASTER SPECS

Surface preparation for galvanized
accordance with SSPC-SP-l (solvent
manufacturer's written instruction.

Preparation of metallic surfaces shall be based upon comparison with
"Pictorial Surface Preparation Standards for Painting Steel Surfaces", SSPC
Vix 1, ASTM Designation D22{}; "Standard Methods of Evaluating Degree of
Rusting on Visual Standard for Surfaces of New Steel Airblast Cleaned with
Sand Abrasive", NACE Standard TM-01-70; and as described herein. To
facilitate inspections, the Contractor shall on the first day of sandblasting
operations, sandblast metal panels to the standards specified. Plates shall
measure a minimum of 8-1/2 inches by 11 inches. After mutually agreeing that
a specific panel meets the requirements of the specifications it shall be
initialed by the Contractor and the Engineer and coated with a clear non
yellowing finish. One such panel shall be prepared for each type of
sandblasting and it shall be utilized as a comparison standard throughout the
project.

B. Preparation of metallic surfaces shall be conducted in accordance with
applicable portions of surface preparation specifications of the Steel
Structures Painting Council (SSPC) and National Association of Corrosion
Engineers (NACE). Specific applicable standards are included in each paint
system. Solvent, in solvent cleaning operations, shall be as recommended by
the manufacturer.

C. PREPARATION OF CONCRETE SURFACES. Unless otherwise specified, concrete
surfaces which are to receive any paint coating shall be allowed to age for
at least 28 days and to dry to a moisture content of not more than 4 percent.
Moisture content shall be tested with a Delmhorst Instrument Company moisture
detector, or equal. In addition, the surfaces shall be brushed, treated with
a 10 percent muriatic acid solution and thoroughly fltrshed with water after
10 minutes. Where necessary, loose concrete and laitance shall be removed by
sandbla-sting or chipping, and all voids and cracks shall be repaired in
accordance with the paint manufacturer's instructions.
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crevices ..AII painting shall be done in accordance with the requirements of
SSPC-PAl for "Shop, Field, and Maintenance Painting", and NACE recommended
practices.

D. PROTECTION OF PAINT SURFACES. Where protection is provided for painted
surfaces, such protection shall be preserved in place until the paint film
has properly dried and the removal of the protection is authorized. Items
which have been painted shall not be handled, worked on or otherwise

Each coat of paint shall be applied evenly and sharply cut to line. Care
shall be exercised to avoid over spraying or spattering paint on surfaces not
to be coated. Glass, hardware, floors, roofs, and other adj acent areas and
installations shall be protected by taping, drops cloths, or other suitable
measures.

The Contractor's coating and painting' equipment shall be designed for
application of materials specified and shall be maintained in a first-class
working condition. Compressors shall have suitable traps and filters to
remove water and oils from the air. Spray equipment shall be equipped with
mechanical agitators, pressure gages, and pressure regulators and spray
nozzles shall be of the proper sizes.

SECTION 09900 PAGE 9MASTER SPECS

B. PAINT PROPERTIES, MIXING AND THINNING. All paint, when applied, shall
provide a satisfactory film and smooth even surface, and glossy undercoats
shall be lightly sanded to provide a surface suitable for the proper
application and adhesion of subsequent coats. . Paints shall be thoroughly
stirred, strained, and kept at a uniform consistency during application.
Coatings consisting of .two or more components shall be mixed in accordance
with manufacturer's instructions. Where necessary to suit conditions of the
surface, temperature, weather, and method of application and with the
engineer's approval, the paint may be thinned immediately prior to use by the
addition of not more than one pint per gallon of the proper thinner; p~ovided

that in no case shall the paint be reduced more than necessary to obtain the
proper application characteristics. Where specifically allowed by the
specifications, certain paints may be thinned more than the maximum indicated
above. Paint thinner shall be as recommended by the paint manufacturer.

C. ATMOSPHERIC CONDITIONS. Except as specified or required for certain
water-thinned paints, paints shall be applied only to surfaces that are
thoroughly dry and only under such combination of humidity and temperatures
of the atmosphere and surfaces to be painted as will· cause evaporation rather
than condensation. In no case shall any paint be applied during rainy, misty
weather-or to surfaces upon which there is frost or moisture condensation,
without suitable protection as accepted by the Engineer. Where painting is
permitted during damp weather, or when the temperature is at or below 40
degreesF, the surfaces, except those which may be warped by heat, may be
dehydrated by flame-heating devices immediately prior to paint application.
While any painting is being done and for a period of at least eight hours
after the paint has been applied, the temperature of the surfaces to be
painted, the painted surfaces and the atmosphere in contact therewith shall
be maintained at or above 40 degrees F and 5 degrees above the dewpoint. All
paint when applied shall be approximately the same temperature as that of the
surface on which it is applied. The use of fans or heaters shall be required
inside enclosed areas where conditions causing condensation are severe.
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Unless otherwise specified, finish coats shall not be applied until all
other wotkin the area is done and until the prime and intermediate coats
have been approved by the Engineer.

Electrical and mechanical equipment, on which the manufacturer's coating
is sound, shall be touch-up primed and painted with 2 coats of the specified
paint system to match the color scheduled. This does not apply to electrical
and instrumentation equipment otherwise specified in Division 16.

disturbed until the paint coat is completely dry and hard. After delivery at
the site of permanent erection of installation, all shop-coated metalwork
shall be repainted or retouched from time to time with specified paint
whenever, in the opinion of the Engineer, it becomes necessary to maintain
the integrity of the film.

E. METHOD OF PAINT APPLICATION. Where two or more coats are required,
alternate coats shall contain sufficient approved color additive to act as
indicator of coverage, or the alternate coats shall be of contrasting colors.
Color additives shall not contain lead or any lead compound which may be
destroyed or affected by hydrogen sulfide or any gas likely to be found in
wastewater treatment plants.

SECTION 09900 PAGE 10MASTER SPECS

No paint shall be applied to any surface until it has been prepared as
specified and approved by the Engineer. Unless· otherwise specified, the
primer or first coat of paint shall be applied by brush to ferrous surfaces.
All subsequent coats' for all ferrous surfaces may 'be either brush or spray
applied .. ' Unless stated otherwise, prime and finish coats shall be applied at
the rate recommended by the manufacturer for the service involved. After
primer coat is dry, all suction spots shall be touched up before succeeding
coats are applied. All coats for blast cleaned ferrous metal surfaces may be
brushed or sprayed. All coats for concrete and masonry shall be brushed or
rolled unless otherwise specified. Before painting or repainting ex1sting
surfaces, the Contractor shall test-paint a small area on the actual surface
to show that the new color matches the old one.

In testing for continuity about welds, projections such as bolts and nuts
and crevices, the Engineer will determine the minimum conductivity for smooth
areas of like coating where the dry mil thickness has been found adequate.
This conductivity shall then be taken as the minimum required for these rough
irregular areas. All pinholes and holidays shall be repainted to the
required coat coverage. All ferrous, metal surfaces shall meet minimum
continuity requirements.

F. FILM THICKNESS AND CONTINUITY. The actual surface area covered per
gallon of oil or varnish vehicle paint for various types of surfaces shall
not exc~~d those recommended by the manufacturer.' The first coat -on metal
surfaces refers to the first full paint coat and not to conditioning or other
pretreatment applications. All coatings shall be· applied to the thickness
and in accordance with these specifications. Except as otherwise specified,
the average exposed metal surfaces shall not be less than 1.25 mils per coat.
The minimum thickness at any point shall not deviate more than 25 percent
from the required average. Except as specified, no less than two coats shall
be applied.
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3.03 CLEANUP
Upon completion of the painting, the Contractor shall remove all surplus
materials" protective coverings and accumulated rubbish and thoroughly clean
all surfaces and repair any overspray or other paint-related damage.

3.04 FINISH SCHEDULE
New and existing surfaces to be painted and systems to be used are described
below. Additionally, the Contractor shall repaint areas damaged by him
either in connection with the construction of the new work or as a result of
his activities. Do not paint aluminum or stainless steel.

G. SPECIAL REQUIREMENTS. Hangers shall be painted except for the final
coat, prior to installation. Bolts and bolt holes in flanges, such as those
used with couplings or wafer type valves, where hole and bolt as finally
installed will be exposed to weather or moisture shall be painted prior to
assembly to prevent rusting of the unprotected metal.

It is intended that the dry film thickness and the continuity of painted
ferrous metal surfaces be subject to continual field check by the Engineer.
Dry film thickness will be measured by an Elcometer or Mikrotest film'
thickness gage. Continuity will be tested by a low voltage wet sponge
transistorized device as manufactured by the K-D Company, Tinker-Rason, or
equal. The Contractor shall furnish, until final acceptance of coating and
painting, inspection devices in good working condition for detection of
holidays and measurement of dry film thickness. The Contractor shall also
furnish U.S. Department of Commerce, National Bureau of Standards certified
thickness calibration plates to test accuracy of dry film thickness gauge and
certified instrumentation to test accuracy of holiday detectors. These
inspection devices shall be available for the Engineer's use at all times.
Safe and suitable ladders or temporary scaffolding and adequate illumination
shall be provided at the Engineer's direction to facilitate inspection.

SECTION 09900 PAGE 11
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SECTION 11311

VERTICAL PROPELLER PUMPS

D. 0 & M manuals as specified in Section 01730.

A. Pump performance, brake horsepower, and efficiency curves at all
specified operating conditions.

dimensional data, along with seal
Submittals shall include details for

SECTION 11311 PAGE 1MASTER SPECS

NAMA
ASTM
ANSI.

1.02 QUALITY ASSURANCE
A. MANUFACTURER'S QUALIFICATIONS. The equipment to be furnished under this
se'ction shall be the product of firms regularly engaged in the design and
manufacture of this type of equipment. All equipment shall be furnished by
one manufacturer to ensure uniformity and interchangeability of parts.
Manufacturer shall assume responsibility for , and guarantee performance of,
all equipment furnished,; however, this shall not be construed as relieving
the Contractor from his responsibility for the proper installation and
functioning of the work.

PART 1 - GENERAL
1.01 , DESCRIPTION
A. SCOPE. This section includes furnishing and installing, the vertical
propeller pumps as indicated on the drawings and as described herein.

B. MASS ELASTIC SYSTEMS. Each complete system, including pump, electric
motor driver and all appurtenances shall have no dangerous critical or
resonant frequencies or multiples of resonant frequencies within 20 percent
above and 30 percent below the speed required by the pump to meet the
specified operating conditions. In addition, the system shall be free of
objectionable vibration at the operating speed.

B. REFERENCE STANDARDS. Standards shall be the latest edition, fnc.luding
addenda, supplements, and revisions. / Applicable reference publications
include the following:

1.03 SUBMITTALS
The following material shall be submitted to the Engineer in accordance with
the provisions of section 01300. All material submitted hereunder shall be
includea-. in one complete submittal. The submittal shall consist of the
following data and descriptive material: .

C. Manufacturer's shop drawings and
manufacturer's drawings and dimensions.
seal or stuffing box.

B. Propeller ~ane design .

E. Spare parts list.

1-1
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1.04 FACTORY TESTING
Each new pump shall be fully tested on water at the manufacturer's plant
before shipment. Units shall be tested at rated speed, head, and capacity,
and shall be checked for efficiency and brake horsepower, and at such other
conditions of head and capacity as needed to properly establish the
performance curve. Certified copies of tests curves shall be submitted to
the Contractor. Standards of the Hydraulic Institute shall govern the
procedures and calculations for tests.
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PART 2 - PRODUCTS
2.01 PERFORMANCE AND DESIGN REQUIREMENTS
The pumps shall be rated for 3,600 GPM, and shall pro uce~

including velocity head losses at the pump dischargeo m

mounted at 1021' elevation with a sump floor at 1001' elevation and the
minimum sump water level occurring at 1007.5' elevation. Pump discharge
centerline shall be at 1022.8' elevation. Maximum pump speed shall not
exceed 880 RPM with the driver size limited to~ HP.

i'J.O
2.02 CONSTRUCTION AND FABRICATION (NEW PUMPS ONLY)
A.· PUMP BOWLS. Pump bowls shall be of flanged, and free from sand and blow
holes. The Suction Bell shall be of the flared inlet type with a grease
packed lower bearing. It shall be provided with three guide vanes designed
to minimize entrance losses and reduce vortexing. A Sand Cap shall be
provided to prevent entrance of sand into the Suction Bell Bearing.

The units shall be supplied with galvanized clip-on type Basket Strainers.

C. DISCHARGE HEAD. The discharge head shall be of the above ground
configuration designed to provide a mounting surface for the driver and shall

B. COLUMN AND BEARING RETAINER. Column shall be flanged, size 16", with
rabbet fits to assure proper alignment and weighing a minimum of 42.20
Ibs. / ft. Maximum flange 0.0. shall not exceed 20". Bearing Retainer shall
be fabricated steel, welded inside the column pipe and machined to accept
Non-Revolvable Rubber Bearings.

The Discharge Bowl shall be provided with a bearing immediately above the
Propeller and a Connector Bearing above the diffuser vanes. A Discharge Bowl
Bearing by-pass shall be provided in the bearing cavity for drainage and
pressure relief. The Connector Bearing shall be externally threaded along
its entire length. The first stage propeller seal surface shall be in the
Suction Bell.

C. OPEN LINESHAFT. The Lineshaft shall be of open design, 1-11/16", minimum
diameter, size per ANSI-B 58.1 to provide satisfactory operation without
undue vibration or distortion, and furnished in sections of uniform length
not exceeding 10 feet. Bearings shall be lubricated by the pumped fluid.
The Lineshaft shall be coupled with threaded steel Shaft Coupling(s) .machined
from solid bar stock. A replaceable Lineshaft Sleeve having a maximum 0.0.
of 1-7/8" shall be supplied at each lineshaft bearing journal.

of passing a 2.25"
rounded to prevent
be statically and
on both sides by
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Propellers of the mixed flow three vane design, capable
solid, shall be supplied. Vane leading edges shall be
accumulation of fibrous material. Propeller(s) shall
dynamically balanced to limit vibration and supported
bearings-·for stability.
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have adequate space provided to allow for (a two-piece topshaft arrangement)
(the iristallation and adjustment of a flanged adjustable coupling) and the
maintenance of a shaft sealing arrangement. The discharge shall terminate in
a plain end with cross bolt lugs to accept a compression type coupling. The
pump mounting plate shall be 36" x 36" to permit the withdrawal of the
complete pump unit. It shall be a minimum of 1" thick and designed to
adequately support the entire pump unit.

An Open Lineshaft Packing Box rated for a m~n~mum working pressure of 125 PSI
and suitable for a 1-11/16" diameter shaft and a 1-7/8" O.D. Sleeve shall be
supplied. Packing Box depth shall be 1-5/8" minimum and shall be provided
with 4 rings of 3/8" square packing. A Packing Box Bushing, arranged for
grease lubrication of the Packing, shall be supplied. A Shaft Slinger shall
be furnished to prevent pumped fluid from traveling up the shaft into the
driver.

3.04 SPARE PARTS
Manufacturer shall provide the following spare parts:

PART 3 - EXECUTION
3.01 INSTALLATION
Pumping unit shall be aligned, connected, installed, and tested as _shown on
the drawings and in strict accordance with the manufacturer's
recommendations. Nothing herein shall be construed as relieving the Contract
of his responsibility for this portion of the work.

3.30 ACCEPTANCE
As a condition precedent to final acceptance of the work, Contractor shall
certify the proper installation, testing, and start-up of equipment included
under this section. Certification shall warrant that the equipment and its
installation are free of defects and suitable for trouble-free operation
under the conditions set forth in these specifications. This requirement is
in addition to the manufacturer's equipment guarantee.
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3.02 TESTING
After completion of installation, pumping unit shall be
tested 'over the entire range of operating conditions,
compliance with the specified performance requirements.

completely field
to demonstrate
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1 - Bowl shaft, each size and type of pump
1 - Bottom bearing, each size and type of pump
1 - Set, bowl bearings, each size and type of pump
1 - Upper bearing, each type and size of pump
2 - Sets, packing and gaskets each type and size of pump
1 - Packing box bearing, each type and size of pump
1 - Set, lineshaft bearings, each size and type of pump

** END OF SECTION **
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SECTION 15060

PIPE AND PIPE FITTINGS

PART 1 - GENERAL
1.01 DESCRIPTION
A. SCOPE. This section includes all pJ.pJ.ng, fittings, and all necessary
appurtenances as shown and specified, and required to make the work complete
and operable.

Piping sizes, unless otherwise required by applicable codes or
regulations, shall be as shown on the contract drawings.

1.02 QUALITY ASSURANCE
A. MANUFACTURER'S QUALIFICATIONS. The Contractor shall cause the material
and equipment to be furnished under this Section to be the product of firms
regularly engaged in the design and manufacture of this type of item.

B. REFERENCE STANDARDS. Reference standards referred to shall be the latest
edition, including addenda, supplements and revisions. Attention is drawn to
the following ASTM standards for materials testing: C443, C497, D395, D412,
D471, D573, D1149 and D2240.

1.03 SUBMITTALS
The following material shall be submitted to the Engineer in accordance with
the provisions of Section 01300. The submittal shall consist 9f the
following data and descriptive material:

a. Manufacturer and manufacturer's type designation.

b. Any exceptions to these specifications along with justification for
each exception.

c. Catalog data, including cutaway views, construction features,
dimensional data, and technical information, which define exactly all
materials, gauges, details of construction, etc.

PART 2 - PRODUCTS
2.01 GENERAL
With the exception of sewers and flexible joint piping, all piping is
designated on the Drawings by size and service. Pipe, fittings, valves and
appurtenances shall be as specified herein or as shown on the drawings.

2.02 PIPE
A. REINFORCED CONCRETE PIPE AND FITTINGS.

1. Reinforced concrete drain pipe. Reinforced concrete drain pipe shall
be tongue and groove type, manufactured of Portland cement, mineral
aggregates and steel, and shall be in accordance with ASTM C76. The Portland
cement shall be Type V high sulfate resistant cement in accordance with ASTM
C150. The strength requirement shall be Class III unless otherwise indicated
or specified. Yard testing shall be completed in conformance with ASTM C76.
Three certified copies of all test reports shall be filed with the Engineer.

MASTER SPECS SECTION 15060 PAGE 1
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2. Fittings for Reinforced Concrete Pipe. Unless otherwise shown,
fittings for reinforc~d concrete pipe shall be fabricated from steel plate or
sheets and shall be cement mortar lined and coated. All fittings shall
conform to the dimensional requirements of AWWA C208. Fabrication shall
conform to the dimensional requirements of Part 22.01B.6.

Bell adapters shall be fabricated from steel plate and shall be
accurately dimensioned for a. rubber gasket joint. Shop drawings showing
details and dimensions of all fabricated fittings shall be submitted for
acceptance before fabrication.

D. POLYVINYL CHLORIDE PIPE.

1. PVC pressure pipe. PVC pressure pipe shall conform to AWWA Standard
C-900 except where specified otherwise. Pipe fittings shall conform to ASTM
D2,466 and ASTM D2467, or ASTM D3311 for DWV fittings. Pressure pipe joints
shall conform to ASTM D3139. Gravity pipe fittings shall conform to ASTM
D3212. Seals shall conform to ASTM F477. Any plastic pipe stored outdoors
shall be protected from prolonged exposure to sunlight with suitable opaque
materials.

2. Alternate pressure pipe. Alternates where indicated shall be PVC SDR
rated pipe. SDR26 , Class 160 shall be rated at 110 psi working pressure,
SDR21 , Class 200 at 140 psi, and SDR17. 5, Class 250 at 165 psi. Fitting
shall be O-ring push-on joint.

Where shown on the plans, Schedule 80 PVC solvent weld pipe.

When plain faced flanges and raised face flanges are bolted together the
raised face shall be removed.

Unless otherwise noted, all pipe threads shall conform in dimension and
limits of size to ANSI B2.1, taper pipe thread.

All--150 lb and 300 lb forged steel flanges shall be raised face
conforming to ANSI B16. 5. Lightweight slip-on flanges shall be plain face
conforming to AWWA C207, Class D and ANSI B16.5. Unless otherwise specified,
all steel flanges shall be ANSI Class 150 lb. or AWWA Class D.

2.03 FITTINGS
A. FLANGES, BOLTS, AND THREADS. All 125 lb extra heavy cast iron flanges
shall be raised face conforming to ANSI B16.1. All 250 lb extra heavy cast
iron flanges shall be raised face conforming to ANSI B16.1. Companion
flanges shall be threaded conforming to ANSI B2.1. The ends of the pipe
shall be refaced to be flush with the face of the companion flange.

SECTION 15060 PAGE 2MASTER SPECS

Flange assembly bolts shall be standard square or hexagon head carbon
steel machine bolts with standard hog pressed hexagon nuts conforming to ANSI
B18. 2. Threads shall conform to ANSI B1. i, coarse thread series, Class 2
fit. Bolt length shall conform to ANSI B16. 5. Flange assembly bolts and
nuts for submerged service shall be alloyed with approximately 1.2 percent
copper, 0.5 percent nickel and 1 percent chromium.
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B. MECHANICAL PIPE COUPLINGS;

The location and spacing of expansion joints, anchors, guides, hangers, and
supports shall be as required by good piping practice and as recommended by
the Expansion Joint Manufacturers Association to accommodate pipe movement
due to temperature changes.

In erecting the pipe a sufficient number of screw unions, flanged or grooved
end type joints, shall. be used to allow any section or run of pipe to be
disconnected without taking down adjacent runs. Flanged and grooved end
joints ~hall be employed on pipelines3-inches in diameter and larger. The
provision of an adequate number of appropriate take-down fittings shall be
employed near the wall.

PART 3 - EXECUTION
'3.01 INSTALLATION
A. GENERAL. All pipe shall be carefully placed and supported at the proper
lines and grades, and where possible shall be sloped to permit complete
drainage. Piping runs shown on th4e drawings shall be followed as closely as
possible, except for minor adjustments to avoid architectural and structural
features. If major relocations are required, they shall be acceptable to the

SECTION 15060 PAGE 3MASTER SPECS

3. Plain end or grooved: end couplings. Plain end pipe couplings shall
be Gustin-Bacon 154 orVictaulic Style 90 or equal. Grooved end pipe
couplings employed for Joint~ng purposes shall be either Gustin-Bacon 110 or
Victaulic HP70, or Gustin-Bacon 154.Victaulic style 741, or equal. .... Grooved
end couplings for pipe jointing where flexibility is. desired (indicated as

·PC·-T on the drawings )n.shall be Gustin-Bacon 100, Victaulic 77, or equal.
Unless specifically state.d or indicated otherwise .. grooved end pipe couplings
shown on the' drawings shall be the flexible type. Coupling gaskets for all
services eiceptheatreservoi~an~ jacke~ water systems shall be Gustin-Bacon
Type VI or Victacilic Grade E ~reqrial.

1. General.. Mechanical pipe couplings shall be sleeve type or grooved
or plain end pipe couplings.

2. Sleeve~type. Unless' otherwise indicated, flexible type mechanical
pipe couplings not intended to take tension shall be Smith-Blair Type 411 or
Dresser Style 38, or equal, with the stop removed from the middle ring.
Couplings for connecting steel pipe to cast iron pipe shall be Smith:'Blair
Type 913 .or Dresser Style 128, or equal. Gaskets shall be' suitable for
exposure to petroleum products, solvents and temperatures of,230 degrees F.
. .,'. . . -. .

2.04 CONSTRUCTION AND FABRICATION
,The types and sizes of 'pipes to be used shall be· as specified and shown.

',Where sizes of small pipe are omitted from the drawings and not mentio.ned ,in
the specification, the:size~·· to be used shall correspond' to the latest

.edition of the Uniform Plumbing Code requirements. In " any event,
undesignated pipe shall be proper for the functions to be performed; and as
accepted by the Engineer. Steam and boiler piping shall be installed to meet
the requirements of the latest editions of the boiler and the pressure piping
codes.
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Engineer. Flexible j oint pipe shall be laid with a maximum of 12 degrees
open joint.

Wherever a ductile iron or PVC drainage pipe passes from concrete to
earth, two bell and spigot joints or two flexible couplings shall be
installed. Wherever a steel or ductile iron two inches in diameter and
larger passes from concrete to earth, two flexible pipe couplings or joints
shall be installed with the first joint not less than two feet nor more than
three feet from the face of the structure. The spacing between the two
couplings shall be a minimum of two feet and a maximum of three feet.
Flexible pipe couplings shall be as specified herein. Particular care shall
be taken to insure a full support of the pipe in the earth between and beyond
the joints.

Wherever a copper pipe is connected to a steel or cast iron pipe, an
insulating section of rubber or plastic pipe shall be installed. The
insulating section shall have a m1n1mum length of 12 pipe diameters.
Dielectric unions of an acceptable type may be used in lieu of the specified
in"sulating sections. Wherever copper pipe is supported from hangers, it
shall be suitably insulated from the hangers.

The interior of all piping shall be cleaned after assembly and before
connecting to equipment."

B. PRESSURE PIPING.

1. _Pipe supports. Piping shall be properly supportea by ~nchor

brackets, saddles or hangers. Unless otherwise shown, hangers for all
horizontal runs of all sizes of pipe shall be spaced in accordance with the
standard details shown on the drawings. Hangers or supports shall be
provided at each change of direction.

2. Thrust blocks. Concrete blocks shall be placed at fittings of bends
and tees of buried pressure pipes in accordance with the standard details
shown on the drawings.

3. Pipe welding. All pipe welding shall be done by shield metal are,
gas shi~}d' are, or submerged arc welding methods by welders certified by the
ASME. Welds shall be made as shown on the drawings, and the weld and
material shall meet the requirements of ASME Boiler Code (Class I).

4. Pipe cutting. The Contractor shall perform all work of cutting pipe
and fittings or special castings necessary to the proper and accurate
assembly, erection and completion of the work. All pipe shall be cut to fit
accurately with smooth edges and faces. PVC pipe shall be cut square, and a
factory-furnished beveled end used as a guide for obtaining the proper level
angle and depth. Sharp edges shall be removed.

5. Pipe threads. Pipe ends shall be reamed to the full bore of the
pipe. Threads shall conform in dimension and limits of size to ANSI B2.1,
taper j ointing thread. In making up threaded joints, an accepted thread
lubricant shall be applied to the make threads only.

I MASTER SPECS SECTION 15060 PAGE 4
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7. Laying and jointing of buried piping.

6. Flanged joints. Flanged joints shall be made up square with even
pressure upon the gaskets and shall be perfectly watertight.

SECTION 15060 PAGE 5MASTER SPECS

Unless otherwise indicated; pipe 12 inches in diameter and
larger shall :be placed on a. prepared subgrade' of select material at least 6
inches deep below the barrel of the pipe': The bedding material shall be as
specified 'in Section 02220.

1. Horizontal. When water lines and sewer are laid parallel to
each other, the horizontal distance between them shall not be less than six
(6) feet. Each line shall be laid on undisturbed or bedded material in a
separate trench. Where conditions prevent the minimum horizontal separation
set for above, or where both lines are in the same trench, both the water
line and sewer shall be constructed of mechanical joint cast iron pipe, or
other approved pipe, which is pressure tested to assure water tightness
before backfilling. In such instances, a complete description of the
circumstances and details of the proposed construction shall be submitted to,
the Engineer.

a. Pipe laying. Laying of cast iron and steel pressure pipelines
shall conform to applicable portions of Section 6, 7, and 10 of AWWA C-600.

2. Vertical. When a sewer crosses two' feet or more below a
water line, no extra protection is required. When a sewer crosses less than
two (2) feet'·below a water line, the sewer' shall be constructed of cast iron
pipe with leaded or mechanical joints, or other approved pipe" for at least
six (6) feet in both directions from 'the' crossing, or the sewer shall be
encased in concrete of 6-inch minimum thickness for the same distance. When
a water line' must cross under a sewer,' a vertical 'separation of at least 18'
inches between the bottom of the sewer and the-top of the water line sl:J.all be
ma'intainedwith support provided for the' sewer to prevent settling. The
sewer shall be constructed of cast iron. pipe with leaded or mechanical
joints, or other approved pipe at least'six (6) feet in'both directions from
the crossing, or the sewer shall be encased in concrete of6-inch minimum
thickness for the same distance.

3. No water pipe shall pass through or come into contact with
any~art of the ~ewer or manholes.

. Anchorage shall be provided for fittings where there is a
possibi~ity of pulling the joint under pressure. Anchors shall be in
accordance with applicable portions of Section 12, AWWA C- 600, except as
otherwise shown.

Cement mortar lined and coated steel pipe shall be handled
with canvas slings or similar devices to prevent damage to the pipe exterior.
Each piece of' pipe shall be laid in such' a manner as to prevent any sudden
offsets in the flow line. As the work progresses t' the interior· of the pipe
shall be cleared of all dirt and debris of every description. Pipe shall not
be laid when the condition of the trench or the weather is unsuitable. At
times when work is not in progress, open ends" of pipe and fittings shall be
closed.
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C. SEWERS AND DRAINS, GRAVITY LINES.

b. Pipe jointing.

1. Mechanical joints or push-on joints. Mechanical joints or
push-on O~ring gasket joints shall be installed in strict accordance with the
manufacturer's recommendations.

1. General. The types and sizes of pipe to be used shall be as
specified and shown. Pipe laying shall proceed upgrade with the spigot ends
of bell and spigot pipe pointing in the direction of flow. Each piece shall

SECTION 15060 PAGE 6MASTER SPECS

When welded joints or partially welded joints are used, all
pipe welding shall be done by the shielded electric arc method by welders
certified by the ASME. Welds shall be made as shown or required and the weld
and material shall meet the requirements of ASME Boiler Code (Class I) and
API Standard 1104 "Standard for Field Welding of Pipelines".

The inside joint space shall be pointed with mortar
containing an approved shrinkage inhibitor. For pipe less than 24 inches in
diameter, the inside j oint space shall be filled with grout by pulling an
approved swab or inflated ball through the pipe. For pipe 24 inches in
diameter and larger the inside joint spac~ shall .be manually filled. The
outside joint space shall be field coated in an approved manner using the
cement mortar of a consistency which will insure that the entire joint space
is filled.

Anchorage for cement mortar lined and coated steel pipe shall
be provided for all joints from pipe to fittings and from fittings to
structures by providing bolts at spring line or by intermittent welding of
the steel j oint rings. Details shall be submitted to· the Engineer for
approval.

8. Protection of buried steel pipe, valves and appurtenances. All steel
pipe inst-al1ed underground shall be protected as specified for the particular
system. All buried valves, flanges, mechanical joints and mechanical pipe
couplings shall be protected with a built-up asphalt mastic coating covered
with a protective tape wrap. Surfaces shall be cleaned by wire brushing
immediately prior to application of the mastic. The mastic shall be molded
firmly to encase all bolts, nuts and flanges, and built~up to a uniform
surface over entire fitting. The built-up surface shall be covered with a
protective tape wrap. Materials shall be applied in full accordance with
manufacturer's recommendations. Coating shall be Type-M-l (LT) Denso Plast
with Denso (LT) tape as supplied by Unico Engineering, Inc., Tapecoat CT with
TC mastic, or equal.

2. Cement mortar lined and coated steel. Rubber gasket joints
for cement mortar lined and coated steel pipe shall be made in accordance
with the manufacturer' sinstructions. The rubber gasket shall be earefully
positioned in the spigot ring groove and shall be lubricated with an approved
lubricant. After the joint has been made, the position of the rubber gasket
sh~ll be checked with a specially made feeler gauge. Joints found to be
improperly made shall be fully separated, rejointed and checked.

11
I]

I:
II
IJ
11
I]
11
IJ
IJ
11

IJ
IJ
1<1

IJ
IJ
II

-~

I



I
II
I]

11
1'1
11
IJ
I]

11

I]

I]
IJ
IJ
II
IJ
IJ
IJ

be laid true to line and grade and in such manner as to form a close
concentric joint with the adjoining pipe and to prevent sudden offsets in the
flow line. As the work progresses, the pipe interior shall be cleared of all
dirt and debris of every description. Where clearing after laying is
difficult because of small pipe size, a suitable swab or squeegee shall be
kept in the pipe and pulled forward past each joint immediately after
jointing has been completed. Pipe shall not be laid when the condition of
the trench or the weather is unsuitable. At times when work is not in
progress, open ends of pipe and fittings shall be closed.

When additional gravel or crushed rock is required to stabilize a
soft, wet or spongy foundation caused by the operations of the Contractor,
such gravel or crushed rock shall be provided at the Contractor's expense.

2. Pipe jointing.

a. Reinforced concrete pipe. Rubber gasket joints in reinforced
concrete pipe will not normally require mortar, except when the interior
joint space is over 1/2-in. wide. Interior joint space of tongue and groove
pipe shall be mortared.

D. STEEL CASING AND PIPE INSTALLATION.

1. General. Augering for the installation of steel casing conduit will
be required at the locations shown on the plans. This 'method of installation
shall be accomplished by a combination augering-jacking operation with
equipment specifically designed for this purpose. Equipment operatora shall
be experienced, qualified, personnel. The casing shall be installed true to'
line and grade with little or no positive camber (a full circle of light
should be directly visible through the casing from the opposite end). If for
any reason whatsoever that a boring once started may not be completed, that
portion of casing installed shall be plugged and abandoned in place. A new
boring shall be started at a location designated by the Engineer.

a. Pipe shall be jacked or bored beneath all paved areas where shown
on the drawings at a minimum depth of 36". boring shall begin no closer than
8 feet from edge of pavement. All bore pits and receiving pits. shall be
adequately protected by the use of fencing or barricades.

b. All backfill shall be compacted to 95% maximum. density of the
same material. Each lift shall be implemented as described in Arizona State
Standards and Specifications. Each lift shall be no greater than 8" loose.
The maximum densities shall be determined4determined by a laboratory on the
same material in accordance with ASSHO T-99. Proof of compaction will be
furnished by the Permittee from a qualified independent laboratory.

c. All bore pits shall be backfilled in layers not to exceed 8"
(loose). The excavated material may be utilized as backfill. If the inplace
moisture is low, water may have to be uniformly added. The density
requirements will be 95% of the maximum density.

d. All trenches shall be at a depth to accommodate a minimum of 36"
cover material.

I MASTER SPECS SECTION 15060 PAGE 7
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B. GRAVITY LINES.

f. All surplus material shall be removed from the Right-of-Way.

....,
1. The stopping of trat'f{c will' not be done by personnel.

the Contractor
facilities tied
by the District

"

SECTION 15060 PAGE 8MASTER SPECS

n. Upon completion of an underground installation,
shall furnish as-built plans showing the elevations of their
to a bench mark, furnished by the Department, "or', when ,'approved
Engineer, ~ther adequate elevation reference.

;;: ..
,m. A minimum of two advanced w~rriing,signs,shall

with normal barricading.

k. When completed, the Permittee shall be responsible to see that
the work area has been, neatly graded,,'and that 'no perms nor depressioris
remain.

j. The Contractor shall assume full responsibility in attaining
clearances from utility companies and will be responsible for damage to any
utility line.

g. All pavement cuts shall be saw cuts. The pavement cuts shall be
replaced in accordance with Arizona Highway Department Standard C-7.03. New
pavement shall be sealed to match the existing in color and texture, in kind.

e. Vertical drops running adjacent to roadway shall not be left
overnight without proper barricades.

i. Under not circumstances shall the Contractor detour traffic
without permission from the District Engineer or his agent.

h. Traffic shall be protected in accordance with the Arizona Highway
Department Traffic Control Manuals. All signs, placement of signs and
necessity of using flagmen is the responsibility of the Permittee. Manual on
UNIFORM TRAFFIC CONTROL DEVICES may be substituted if A.D.O.T. Manual is not
available.

2. Leakage. Sewers shall be tested for leakage,. The program of testing
shall fit the conditions, as mutually, determinedc-by the Engineer and the
Contractor.: The Contractor shall take all necessary precautions to prevent
any joints, from drawing while the sewers 'or: their appurtenances are being ,"
tested.' He shall correct any excess leakage: and~ repair any damage to" the

3.02 PIPELINE TESTING
A. GENERAL., All piping, both gravity and pres,sure pipelines, shall' be
tested. The Contractor shall provide all necessary utilities, labor and
facilities for testing and shall dispose of all waste~ including water.

1. Obstructions. After backfilling, and, restoration of surfaces, all
gravity lines shall be inspected for obstructions and shall be cleaned.
Pipes less than 24-in. in diameter shall be' cleaned using the sewer ball
method.
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pipe and their appurtenances, or to any structures resulting from or caused
by these tests. Either air testing or exfiltration testing will be allowed.

Gravity sewers shall be air tested in accordance with MAG Standard
615.10.

If hydrotested, each section of sewer shall be tested by closing the
lower end of the sewer to be tested and the inlet sewer of the upper manhole
with stoppers and filling the pipe and manhole,. or, if ground water is
present, 6-ft. above the section's average .adjacent ground water level. The
line shall be filled at least one hour prior to testing and shall be tested
at least 6 hours maintaining the head specified above by measured additions
of water. The sum of these additions shall be the leakage for the test
period.

If ground water is present to a height of ,at least 4-ft. above the
crown of the sewer, the leakage test may be made by measuring the rate of
infiltration. Whether the test is made by infiltration or exfi1tration, the
allowable leakage shall not exceed 20 gal. per inch diameter per mile per
day.

Where the actual leakage exceeds the allowable, the Contractor shall
determine the cause and- retest. For the purpose of this section, a section
of sewer is defined as that length of sewer between successive manholes or
special structures .

3. Deflection. A minimum of 20 percent of the PVC gravity sewer- lines
s~all be short term deflection tested for vertical deflection after complete
b~ckfi11 and compaction, but prior to installation of finish surface
material. The pipe section to be tested shall be as designated by the
Engineer us ing a mandrel approved by the Engineer. A short-term vertical
deflection in excess of 5% of the average I.D. shall be cause for rejection
of the pipe and all related work for that section.

** END OF SECTION **
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SECTION 15080
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C. Catalog data including cut-away views, 'construction features, dimensional
data, and technical information defining all material gauges, construction
details, etc.

2. Hyd~ants shall have galvaniied,~teel'casing and be fitted with 3/4
inch male hole thread brass nozzle. Hydrants sha.ll be Model 20 for wall
faucets, Model Y34 and Yl for yard hydrants,' as manufactured by Woodford
Manufacturing Co., or equal. "

PART 1 - GENERAL
1.01 DESCRIPTION
A. SCOPE. This Section includes all miscellaneous p~p~ng specialties not
specified in other sections, but required for the installation of a complete
and satisfactorily performing piping system as specified on the Drawings.

1.02 QUALITY ASSURANCE
A. MANUFACTURER'S QUALIFICATIONS. The equipment to be furnished under this
Section shall be the product of firms regularly engaged in the design and
manufacture of such equipment. All like items shall be furnished by one
manufacturer to ensure uniformity and interchangeability of parts.
Manufacturer shall guarantee all equipment furnished; however, this shall not
be construed as relieving the Contractor from his responsibility for the
proper installation and functioning of the work.

PIPING SPECIALTIES

1.03 SUBMITTALS
The following material shall be submitted :to the Engineer in accordance with
the provisions of SECTION 01300. All material stipulated herein shall be
submitted:in one complete submittal. >:;,The "submittal shall include the
following:"

B. REFERENCE STANDARDS. Standards shall be, the latest edition, including
addenda" supplements,' and revisions . "Applicable:publications include
following: '." ", !~

A.Manufacturer and manufacturer's type·de~igriatio~.

, AWWA
',ANSI.

B. Any exceptions to these specifications, along with justification for each
exception.,

PART 2 - PRODUCTS
2.01 MISCELLANEOUS EQUIPMENT
A. YARD HYDRANTS.

1. Unless otherwise noted, ,hose valves shall be brass , composition disc.'
Three-quarter inch valves shall have hose thread outlet and I-inch valves and
larger shall have iron pipe hose thread outlet. Hose valves mounted on walls
shall be"provided with escutcheon plates~
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B. Flushing cocks shall consist of DeZurik 159 101S, Homestead 1212, or
equal, and a Viton-faced eccentric plug valve with a hose nipple adapter, if
required. Unless otherwise noted, flushing cocks shall be I-inch diameter
and installed as shown.

C. Air line strainers shall be Y-pattern, iron body, with 40 mesh Monel
screen packed with Everdur wool for sizes up through 2-inch. Monel
perforated screens shall be furnished for pipe sizes 2-1/2" and larger.
Strainer shall be fitted with brass blowoff cock with suitable pressure·
rating.

D. Water service strainers shall conform in rating and end connections to
SECTION 15060, screwed or flanged, and shall be 'Y' type unless indicated
otherwise. Body shall be bronze or carbon steel with 316 stainless steel or
Monel screens and tapped blowoff connections. Screen perforations shall be
O.02D-inch for stearn service andO.045-inch for water service.

E. Quick disconnects for water service shall be Ever-Tite Part B, Gate Part
B, or equal, and shall be 1-inch size, unless otherwise shown.

2.02 MANUAL AIR VENTS
Manual air vents shall be installed at the high points of all pipelines. Air
vents for water of any service class which cannot be vented through service
connections or vent cocks furnished with equipment shall be 1/4-inch size,
consisting of an acceptable bronze cock and short copper tubing return.
Vents for sludge lines shall be 1-inch flushing cocks.

2.03 HANGERS AND SUPPORTS
Pipework shall be suspended and supported in such a manner to prevent sagging
or overstressing pipe or connection, and to prevent transfer of any load or
stress to any equipment. Many hangers and supports are indicated on the
Drawings, but additional hangers and supports shall be installed as necessary
to support or suspend all piping to conform to the above requirements.
Hangers and supports shall be types and materials as shown on the Drawings,
and conform to applicable Federal Specifications, Manufacturers Standardiza
tion Societies Requirements, and be listed if available for the particular
type of--support.

2.04 GRATED IRON TRENCH DRAINS
Prefabricated ferrous floor trenching shall be fabricated from ductile iron
conforming to ASTM A536-77. Floor trenching shall be specially designed for
installation in poured-in-place concrete floors, and shall be fitted with a
single outlet· pipe as shown on the plans. If fabrication in sections is
necessary, individual trench sections shall be designed to form watertight
joints with adj oiningsections . and end sections shall be closed except for
the aforementioned single outlet pipe. Cover grating on individual sections
shall be removable and designed to form a smooth transition with grating on
adjoining section, thus preventing gaps between sections of grating.

PART 3 - EXECUTION
3.01 INSTALLATION
All equipment specified herein shall be installed, connected, tested, and
finished as shown and specified in strict accordance with the manufacturer's

SECTION 15080 PAGE 2
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recommendations. Nothing herein shall be construed as relieving the
Contractor of his responsibility for this portion of the work.

3.02 ACCEPTANCE
As a condition precedent to final acceptance of the work, Contractor shall
certify the proper installation and testing of equipment inc~uded under this
Section.

3.03 SPARE PARTS
Suppliers providing backflow preventers, yard hydrants, flushing cocks,
and! or manual air vents shall provide a minimum of one complete set of
replacement gaskets, packing, seats, and! or diaphragms as are required for
every five (5) or less devices of a given type and size supplies.

Pressure gauge manufacturers shall provide a minimum of one replacement gauge
for every ten(10) or less of a given type and size of gauge supplied.

** END OF SECTION **
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SECTION 15081

GASKETS AND CAULKING

B. INSTALLATION. Contractor shall familiarize his installing personnel with
Line-Seal instruction bulletin (packed with each carton) which, illustrates
the proper procedure for installing and tightening the seal to provide a
water-tight pipe penetration.

PART 1 - GENERAL
1.01 DESCRIPTION
A. SCOPE. This section includes all material for gaskets required in piping
and other systems.

SECTION 15081 PAGE 1

** END OF SECTION **

MASTER SPECS

1.02 QUALITY ASSURANCE
All material specified hereunder shall be furnished by a single manufacturer
who shall assume responsibility for the performance of the material. The
manufacturer shall be regUlarly engaged in the design and manufacture of this
type of material.

2.02 PIPE TO PIPE SEAL
A. DESCRIPTION. The pipe to pipe ,closures shall be "Link-Seal" as
manufactured by Thunderline Corporation - Belleville, Michigan 48111. Seals
shall be modular mechanical type, consisting of interlocking synthetic rubber
links shaped to continuously fill the annular space between the pipes. Links
shall be loosely assembled with bolts to form a continuous rubber belt around
the pipe with a pressure plate under each bolt head and nut. After the seal
assembly-is positioned in the sleeve, tightening of the bolts shall cause the
rubber sealing elements to expand and provide an absolutely water-tight seal
between the pipes. The seal shall be constructed so as to provide electrical
insulation between the pipes, thus reducing chances of cathodic reaction
between these two members.

PART 2 - PRODUCTS
2.01 PERFORMANCE AND DESIGN REQUIREMENTS
A. JOINT GASKET MATERIAL. Gasket stock shall be a synthetic rubber compound
in which the elastomer is neoprene, exclusively. Said compound shall contain
not less than 50 percent by volume of neoprene, and shall contain no factice,
reclaimed rubber or any deleterious substances. The stock shall be extruded
or molded and cured in such a manner that cross section will be dense,
homogeneous. and free from porosity, blisters, pitting and other
imperfections. The stock shall be extruded or molded with smooth surfaces to
the required diameter within a tolerance of plus or minus 1/32-inch at any
cross section. The compound shall meet the, following physical requirements
when tested in accordance with the appropriate ASTM standards. Tests shall
be run on samples taken from the gaskets furnished for the job.
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SECTION 15110

CHECK VALVES

PART 1 - GENERAL
1.01 DESCRIPTION
A. SCOPE. This section includes all check valves, with all necessary
appurtenances as shown and specified, and required to make the work complete
and operable;'

I] B. EQUIPMENT NUMBERS. Specific valves,· sizes and locations are listed in
Section 15100, Valve Schedule.

A. Mana-facturer and manufacturer's type desigriatio~.

B. Any exceptions to these specifications, along with justification for each
exception.

SECTION 15110 PAGE 1
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Standards shat!" be.the latest
revisions. " Applid.ble ,'publications

MASTER SPECS

ASTM
ANSI
AWWA.

B. REFERENCE STANDARDS ..
addenda ,·supplements and
following:·· .

PART 2 - PRODUCTS
2.01 VALVES, LIQUID SERVICE
Check valves. shall be Series TF-2 Tideflex Check Valves, all rubber and of
the flow operated check type with a slip-on end connection. Inlet port areas
shall be 100% of the mating pipe port size.. ·The port area shall contour down
to a duckbill which shall allow pas sageot flow' in one direction while
preventing reverse flow.· The check valve is designed to slip over the
specified pipe outside diameter. The flexible duckbill sleeve shall be one

C. Catalog data including cut-away views, construction features, dimensional
data and technical information defining all material gauges, construction
details, etc.

1.02 QUALITY ASSURANCE
A. The equipment to be furnished under this section to be the product of.
firms regularly engaged in the design and manufacture of this type of item.
All like items shall be furnished by one manufacturer to ensure uniformity
and interchangeability of parts. Manufacturer shall guarantee all equipment
furnished; however, this shall not be construed as relieving the Contractor
from his responsibility for the proper installation and· functioning of the
work.'·..

1.03 SUBMITTALS .. ,
The following material shall be submitted.:to the Engineer in accordance with
the provisions of Section 01300. Al1;·materi~1 stipulated herein shall ·be
submitted· in one· complete submittal.·· . The submittal shall include the
following:

IJ

IJ
(]

IJ

I]

IJ

11

IJ
IJ
IJ
Il
IJ
IJ



I'
I)
11
11
11
11
11
I]

IJ

11
I]

IJ
IJ
1.1

IJ
IJ
IJ

piece rubber construction with fabric reinforcement. The check valve shall
also have a protective EPDM exterior wrapping for protection against sunlight
attack. Check valves shall be attached to the pipe outside diameter by means
of vendor furnished clamps. Company name, plant location, and valve size and
serial number shall be bonded to the check valve.

PART 3 - EXECUTION
3.01 INSTALLATION
All equipment specified herein shall be installed, connected, and tested,
finished as shown and specified and in accordance with the manufacturers
recommendation. Nothing herein shall be construed as relieving the
Contractor of his responsibility for this portion of the work.

3.02 ACCEPTANCE
As a condition precedent to final acceptance of the work, Contractor shall
certify the proper installation and testing of equipment included under this
section. Certification shall warrant that equipment and installation are
free of defects and suitable for trouble-free operation under the conditions
iitfoith in these specifications. This requirement is in addition to the
manufacturer's equipment guarantee.

** END OF SECTION ** ..
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SECTION 15145

SUBMERSIBLE 'SUMP PUMP

B. TYPE. The pump shall be of the submersible electric motor driven,
centrifugal type.

25
200

1750

EQUIPMENT NO.
AFPT 2 HP

MATERIAL
Gray Iron .
Gray Iron
Stainless Steel
Gray Iron
Stainless Steel
Brass and Ni-Resist

'.:

"'.'

SECTION 15145 PAGE 1

The, pump shall be d~~igned ,for the following
' ..

COMPONENT
Motor Housing

.• Impeller
Shaft
Volute Casing
Hardware
Seal

ITEM
ABS TRASH HANDLING PORTABLE

SUBMERSIBLE PUMP

MASTER SPECS

. 1. Rat~d total head, feet
2. Rated capacity, gpm
3. Rated speed, rpm

1.04 INFORMATION TO BE PROVIDED .'\' .
Submit operation and maintenance data in accordance with Section 01730.

2.02 CONSTRUCTION , . ,"
A. SEAL. Seal shall 'be mechanical,s'elf-lubriC'ated operating in an"
filled~avity. ~.

, . .

B. 'OPERATING REQUIREMENTS.
operatingconditionsl'

1.03 SUBMITTALS
Submit in accordance with Section 01300.' c

C. EQUIPMENT LIST. Equipment numbers are:

1.02 QUALITY ASSURANCE
A. PERFORMANCE AND DESIGN REQUIREMENTS., Pump shall be designed for normal
intermittent operation and for periods ,(up to,A8 hours) of continuous duty.
Pumps shall be ABS Pumps Model AFPT.

PART 1 - GENERAL
1.01 DESCRIPTION
A.' SCOPE. This section specifies sump 'pumps for pumping drainage which may
contain small concentrations of small diameter solids.

.PART 2 -·PRODUCTS
2.01 MATERIALS
Materials shall be:
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2.03 EQUIPMENT
A. ELECTRIC MOTOR. Motor shall be submersible type, designed for operation
on 240V AC, one phase, 60 HZ.

PART 3 - EXECUTION
3.01 INSTALLATION
Pump shall be installed as shown on the Drawings and in accordance, with
manufacturers recommendations.

SECTION 15145 PAGE 2
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B. BUILT-IN LIQUID LEVEL CONTROL. Pump shall
independent on-off liquid level control equipment
operation.

** END OF SECTION **

MASTER SPECS

be supplied
required for

with all
automatic
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shallSectionthis

SECTION'15060
SECTION 11373
SECTIONS 11211 AND 11312.

SECTION 15161 PAGEl

" ASTM
, ANSI

USAS (B16.1) FLANGES.

Pipe and Fittings
Blowers
Centrifugal Pumps

MASTER SPECS

. ...
B. UNIFORMITY. All expansion joints and vibration isolation equipment shall
be of one manufacture in order to provide ',inte'rcharigeability of parts.
Manufacturer shall assume responsibilit~for and guarantee performance of the
materials. Manufacturer shall be regularly' engaged in the design and
manufacture ~f this type of equipment.," ,

PIPING EXPANSION JOINTS AND FLEXIBLE CONNECTIONS

PART 1 - GENERAL
1.01 DESCRIPTION
A. SCOPE. This Section includes all materials and 'requirements for
vibration isolation and expansion equipment for all systems, as shown and
specified. The work includes expansion joints to accommodate pipe movement
and absorb vibration for all piping systems as specified and shown on the
Drawings.

B. RELATED 'WORK. Related work specified elsewhere includes', but is not
limited to, the following:

1.02 QUALITY ASSURANCE
A. STANDARDS. All material and work provided under
comply with ,the requirements of the following s"tandards :',

.,.;

,Couplings on pump suction shall be filled arch type.. Other couplings
~hall have int~gral liners. -The tube shall be-natural or rubber Buna N, and
shall present a,smooth surface to the flow, extending completely through the
bore of' each coupling in one single unbroken piece 'to fully face both
flanges. The carcass of each coupling shall be constructed of high strength
polyester fiber, bonded to both sides 6f a core consisting of copper coated,
steel reinforcing rings separated by a, hard rubber ,filler and designed to
prohibit, 'migration. Each coupling shall be coverec;l with a heavy duty,
neoprene;"'hypalon jacket designed to be resistarit to':'abra'sion; heat, petroleum"
products,ozone, and weathering. Flanges': shall befitted with split steel
retainini rings. Drilling and bolting .shall 'comply ~ith ANSI B16.1, Class
125. Flexible couplings for pump inlets shall",be General Rubber Corp. Style

PART 2 - PRODUCTS
2.01 PERFORMANCE AND DESIGN REQUIREMENTS ,-
A. FLEXIBLE COUPLINGS. Flexible couplings 'fcir blowers and pumps, shall be
syntheti~-rllbber and asbestos spool type ,single' arch, General Rubber Corp;
Style 1025,Class II or LD Belmont Style' ,5404, or equal, unless otherwise
shown on the Drawings, depending on pre'ssure, suitable for' operation at
temperatures of 250 degrees F.
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1025 filled arch, or equal. All discharge couplings shall be rated for a
working pressure of 140 psi and, where required, shall be equipped with
suitable expansion control units designed for an 'internal pressure of 150
psig. Discharge couplings shall be General Rubber Corp. Style 1025, Belmont
Style 5404, or equal.

B. EXPANSION JOINTS. Expansion joints and anchors. shall. be provided as
recommended by the expansion joint manufacturer to accommodate pipe movement
due to temperature changes. Details shall be submitted to .the Engineer for
acceptance before installation. All expansion j ointsshall be suitable for
pressure and temperature as set forth iIi SECTION 15060 without crimping or
corrugations. Corrugated type shall be suitable. for a minimum of 100,000
pressure, temperature, and deflection cycles. Packed type joints shall have
packing suitable for' the service involved and shall be Certain-Teed Fluid
Tite PVC, Johns-Manville PVC double bell expansion joints, or equal, suitable
for buried installation where shown.

1. Unless otherwise shown or specified, expansion joints for low
pressure air and sludge piping shall consist of Dresser Style 38 or Smith
Blair Type 411 couplings, or equal. Restraint and gap between pipe ends
shall be as recommended by the coupling manufacturer for' the service
intended.

2. Expansion joints for polyvinyl chloride piping shall be CPS
"hemtrol", CPVC slip type with flow impregnated seal rims; Certain-Teed Fluid
Tite PVC, Johns-Manville PVC double bell expansion joint, or equal.

3. Expansion joints for sludge shall be of the double packed slip type
with limited movement feature, Dresser Style 63 ,Type 4, Smith-Blair Type
612, or equal. Packing shall be suitable for use with wastewater sludge.
Provisions shall be made for pressure lubrication of'the packing.

4. Where shown on the Drawings or where space limitation is a factor,
ball joints shall be used to accommodate pipe expansion and movement. These
shall be as manufactured by Aeroquip Corp., Barco Division; Chiksan Co., a
subsidiary of Food Machinery & Chemical Co., or equal.

5. -Expansion joints for air and gas compressor discharges shall be Type
BMH as manufactured by the US Flexible Metallic Tubing Company, similar type
as manufactured by Anaconda, or equal.

PART 3 - EXECUTION
3.01 INSTALLATION
All materials' specified herein shall be installed' and tested as shown and
specified, and in strict accordance with the manufacturer's recommendations.

3.01 ACCEPTANCE
As a condition precedent to final acceptance of the·work, Contractor shall'
certify the proper installation of materials included under this Section.

** END OF SECTION **

I.J MASTER SPECS SECTION 15161 PAGE 2
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DIVISION 16 - ELECTRICAL

SECTION 16 A - ELECTRICAL

1 . Scope of Work

a. Provide all conduit, conductor, panelboards, motor control center,
controls, wiring devices, 1 ighting fixtures and miscellaneous
materials and equipment required for complete electrical install
ation as indicated on the Drawings and specified herein.

b. The Drawings indicate the general extent and general arrangement of
the electrical worK. If any departures from the Drawings are deemed
necessary by the Contractor, details of such departures shall be
submitted to the Engineer for review and approval. Departures shall
not be made without prior written approval.

2. Compl iance Submittals

a. Within fifteen (15) days after award of Contract, submit six (6)
copies of the following information.

Shop Drawings: See General Conditions for requirements. Submit for.
review before placing final order for following equipment and
materials:

a. pane 1boards
b. 1 ighting fixtures
c. motor control center
d. pressure and level switches
e. transformers
f. al arm system componen ts
g. service entrance equipment

b. Material 1 ist including manufacturer, type, and model number of the
following equipment that will be used:

a. conduit
b. conductor
c. wiring devices, including boxes for all ~",aterproof

.devices
d. Other information: Provide as required by the Engineer

3. Codes, Permits, Licenses and Standards

a. The Contractor shall comply I;lith all appl icable laws, building and
construction codes and requirements of governmental agencies under
whose Jurisdiction work is being performed. Unless specifically
noted to contrary, conform with and test in accordance with
applicable Sections of latest revisions of the following codes and
standards. .

American Society for Testing and Materials (ASTM)
National Fire Protection Association, National

Electrical Code (NEC) 1981
Insulated Power Cable Engineers Associations (IPCEA)
Underwriters Laboratories, Inc. (UL)
American Steel and Iron Institute, "Design t1anual

on Steel Electrical Raceways"



SECTION 16 B - MATERIAL AND METHODS

4. Material and Workmanship

If equipment fails to c6nform to detailed Specifications or to
operate satisfactorily, the Owner shall have the right to operate
equipment until defects are corrected. The Owner shall have the
right to operate rejected equipment until it is replaced, without
cost for depreciaiion, use, or wear. ~

Defective Equipment

, ' ' ..

b. ' RemolJa 1 ofdefeeti VI? equipment from/'opera fi on for:exam i nat jon,
adjustment, alte~ation or change shall be tinder~aken only at times
approved by Owner.":,, '

National Electrical Manufacturer/s Association
American National Standards Institute (ANSI)

a. Rigidt1etallic Conduit: Per lISAS CaO.1, (nc-coated by hot-dip
,galvanizing or sheradizing ~~ith additionaL'enamel or lacquer
coating. Fittings shall be threadedt>,peof same material as

a.

b. Should any confl icts arise between above Codes and Standards, the
Code or Standard establ ishing the more 'stringent requirements shall
be followed.

Manufacturers

a~ AcclT'phb'l'e 'manufactureros for eledricaiequipmehtused in 'this
project shall be Allen-Bradley, Cutler Hammer, General Electric,
ITE, Square 0, Republ ic Steel, Triangle, National, Carlon, All ied,
Westinghouse, or approved equal, or as otherwise specified.

a. All equipment and materials shall be nel,~, of the best quality and
free from defects. Each type of equipment or material shall be the
same make and qual ity. Workmanship shall be in accordance with the
best present day construction methods and shall be neat and orderly
throughout the project.

a. Blueline white prints of the Drav.lings wil1.be furnished by the
Engineer onwhichihe Contractor shall accurately and neatly mark in
colored pencil all changes or deviafions·from the Drawings as they
are made, in the worl<. These Drawings 'shall be reviewed wi th the
Eng i neera t 1east once' a month . Fail ure, to keep As-Bu i I t Drawings
up-to-date shall be cause for wi thhol d ingmon th 1y or f i na I payments.

As-Built Drawings

c. Any confl icts between above Codes/Standards and Specifications
and/or Drawings shall be resolved byfollo~~ing the more stringent
requirements.

1.- Raceway and Fittings

5.

a.All wires and cables shall be, installed -in~metil raceways as
specified herein and as indicated. ~Pr~vide all ~oupl lngs, fittings
and hangers -for compl etl'

2., Materi~ls;'

7.

6.
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condu it.

b. Flexible Liquid Tight Conduit: Galvanized shell iquid-tight,
compression type.

c. Non-Metallic Conduit: Unplasticized polyvinyl-chloride heavy wall
Type 40 suitable for direct burial. Fittings shall be threaded or
solv~nt welded type of same material as conduit. Non-metal 1 ic
conduit shall not be embedded in concrete.

3. Locat i on

a. Rigid Metall ic Conduit: Shall be PVC coated or half-lapped with 20
mil tape approved for use where used for underground and underslab
runs and where runs are placed in concrete and runs where conduit is
exposed to moisture, weather or mechanical injury.

b. Flexible Liquid-Tight Conduit: Use between motor terminal boxes Dr
vibration producing devices and rigid conduit Dr other devices.

c. Non-Metal 1 ic Conduit: May be used for all underground runs and runs
under concrete slabs. Runs under concrete slabs shall be imbedded
in earth a minimum of 4 inches. Shall not be used where exposed.
Shall not be concealed in walls or floors. Ground conductors shall
be furnished and installed as required by NEC. Risers through
concrete slabs shall be taped or PVC coated rigid steel conduit.
Provide steel adapt.ers as required.

4. Sizes

a. As indicated but not less than 3/4".

5. Electrical Conduit Installation

a. Electrical Continuity: All metallic conduit systems shall be
electricallY continuous throughout.

b. Moisture: All conduit systems shall be moisture-tight. Conduits
shall slope to manholes or boxes. Where pockets cannot be avoided
in exposed conduit, provide drainage fittings.

c. Al i~nment of Exposed Conduit: Parallel with or at right angles to
1 i nes of structure.

d. Field Cuts and Threads: Cuts shall be square, threads clean and
sharp. Remove by reaming butts, sharp or rough edges. Before
coupl ings or fittings are attached, apply one coat of red lead or
zinc chromate to male threads of rigid steel conduit. Apply coat of
red lead, zinc chromate or special compound recommended by manu
facturer to conduit where conduit protective coating is damaged.

e. Bends

1. General: Uniform, whether job-fabric~ted or made with standard
fittings or boxes. Do not dent or flatten conduit. Bends
larger than 1-1/4" shall be factory ~ade.

2. Exposed Conduit: Symmetrical insofar as practible.

f. Loca t ion



/",

,....

.', .:.'See DralJJings.

2. Thick~ess: Per IPCEA

Siz~,Ty~e, Loc~tiDn:

3 • Ma t eria1 :

3. Vertical Risers, Equipment, and Devict> Locations: Approximately
as shol,l/n. Contractor shall coordinate· Installation of conduit,
in locations indicated, with structure and~equipment.

1. Routing: Generally shol/Jn in schematic fashion, unless dlmt>n
sioned or nott>d to contrary. Contractor shall determine actual
routing as approved.

d. Stranding: No. 10 and small~r - Sol id
No.8 and larger - Cl~ss8 ~

1. General: As indicated on the pla~s and spt>cified herein.

j~ Cleaning: .The Contractor shall cleanand'·s~"ab:.'insfdeofconduits-by
me~hanical means to rem6ve foreign m~{e~ia1s a~d~disture before
conductors are installed.

2. Condui t Not Shol,l/n: Can trac tor shall rou tt> as requ i red to
connect equipment as specified.

a. No. 8 and sma11er: Type XHHlJJ ~r 'THH1JJ:~s i ngl e conduc tor
'powe~ cable, moisture resistanfj:.'flame:retardant thermo
phstic insulation, 480 volt,75}egre:~s C" copper
temperature.:.. :tid .

b. No.6 and larger: Type THH1..Jsingle c6~ductor pOI}/er cable,
heat and moisture resistant, ~lam~ retardant, thermoplastic

e. Insulation and Covering:

g. Buried Conduit: Depth of burial shall be a minimum of 24 ft below
finished grade. Metal conduit shall be coated~"ith an approvt>d
aspha1tic compound or wrap with two 1ayers of approved corros ion
protl>c t Ion tapt>. PVC condu i t shall be encase I}/ i th3 inches of
red concrete where not under floor ~tab.

b. Standard: IPCEA 5-19-81.

h. Conduit Ends: Install a nylon 200" test drag line in all spare
conduits and cap ends. Insulating bushings shall be installed in
open conduit ends terminating in control centers, consoles or
similar locations where exposed to entrance of:.foreign material.
Space .around cables shall be plugged with oakum and/or seal ing
compound. Condu/tends shall be capped or. plugged during
construction to prevent entrance of foreign material,

c. Mater i a1: Soft annealed coated copper:' per .ASTt1 833 or 8189.

Conduc tors'

a.

6.
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insulation, 75 degees C. copper temperature.

c. Multi-Conductor Control Cable: Color coded cross-linKed
polyethylene insulation on each conductor, necessary
fillers and polyester-film tape over conductor group with
~n overall PVC jacKet, qeD volt, number of conductors
shown. General Electric S1-58742 or approved equal.

Conductor Installation

a. Bending Radi i: Not less than permitted by IPCEA.

b. Supports in Vertical Runs: As prescribed by NEC.

SECTION 16 C - SERVICE SYSTEMS

d. Connectors: Solderless compression type.

h. Phasing

a. Ground Cable: Bare copper, sizes as required by NEC.

./'

Use powdered soapstone or approved commercial
Use of soap or other solutions not permitted.

Permitted only in junction boxes or similar accessible
Number of spl ices held to absolute minimum.

2. Homeruns: May be combined at option of Contractor providing not
more than three circuits are installed in one conduit unless
shown. otherwise.

Sp 1 i c i ng:
locations.

Conductor Pull ing:
pull ing compound.

2. Terminal BlocKs: Use retaining cup washers where solid wire Is
used. Use compression type connectors where stranded wire is
used.

1. IJJhere common neutral is run for two or three c i rcu its, phase
-'conductors shall be connected to breakers in panel which are

connected to different phase legs.

3. Twist on Type Connectors: Restricted to the connection of
1ighting fixture wires only. Connectors shall be "Scotchlok" or
approved equal.

1. Apparatus Lugs:" Solderless ((Impression of approved manu
facturer. Thoroughly clean lug and conductor and coat with
suitable oxidation inhibiting compound prior to connection.

i.

e. All Power Cables: In strict accordance with manufacturerJs
instructions.

b. Ground ing Lugs: Cl amp type, high conduc t ivi ty copper all 0)'.

c.

g. Connections

f. Instrument and Control Wiring: No spl icing allowed without specific
approval.

1. Ground ing
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2.

3.

Provide 1ugs for a1l equipment to be grounded.

c. Incoming Service: Grounded as shown on the Drawings.

e. Neutral Conductor Connection to Ground Conductor: At main service
enclosure only.

Site Service

a. Provide main service as shown. Verify tYpes of'equipmen1 and
details of installation with serving utility. Electrical Contractor
shall pay for all util ity charges to serve ent~ance section.

Service Entrance Equipment

a. General Construction (NEMA 3R)

Furnish and install where indicated a dead front type, com
pletely metal enclosed self-supporting structure independent of

-wall supports. It shall consist of the required number of
vertical sections bolted together to form one rigid switchboard
90-3/8" high incorporating switching and protective devices of
the number, ratings and type noted herein or shown on the
Drawings with all necessary intercommunications, instrumentation
and control wiring. Switchboard construction shall be of the
universal frame type using die-formed members bolted and braced
through the exclusive use of self-tapping b~lt~.which will not

.loosen during shipment-The sides, ,to'p and"r'~ar shall be
'covered with removabl e scret~-on ". p1ates,hav ing:formed edges all
'around. Front p1a te s shall be sec t i onal i zed and removable. All
:front plates,shall befabricatedtrornc.ode':,gaugesteel and shall
'have formed edges all around. V~ntilation:o~erijng~shall be
provided where required. All c~ve~sshall "b~secured by self-

":tapp] ng _SCI' ews. " _,

2. ,The buss shall be tin plated alum'inurn of s~Hicient size to
:1 imi t the temperature rise of 60 'degre'es C;':based on UL tests
~nd adequately braced and supported to withstand mechanical
forces exerted during short ciH:uitcol1ditions when directly

,connected to a power sourcehaving'the',indi.cateO available short,
circuit current. Allconneetions shaH be:,tightlY bolted.

:':.,.' I

3.-:Small wiring, necessary fuse bl'ocKsand terminal blocKs within'
" the switchboa~d shall be furnished when required. All groups of

control wires leaving the slNitchboard'shall',be provided with
terminal blocKs with suitable numberin~ strips.' All hardware
used on conductors shall have ahightensilestrength and an
anti~cprrosive zinc plating.

4. A gr~und bus and lug shall be furnish~~ firml~ secured to each
vertical section structure and shall extend; the entire length of
the switchboard;

5. Record Dral}Jings shall be furnished providing-the following
information: switchboard, voltage/current ratings, overall

,out'line dimensions - including avidlable conduit space, slAitch
'jng and protective deviceampere'rafing's and one line diagram.

6. Adequate conduit space shall be prov(d~d to"meet NEC require
ment s.



2. ANSI

1. NE~1A Standards

b.Service:

e. Structure:

top,
Each

wi th

Structures shall contain a horizontal wireway at the
isolated from horizontal bus and readily accessible.
structure shal'l contain an isolated vertical wireway
cable supports, accessible through hinged doors.

2. All structure doors to be mounted on removable pin hinges and
secured with quarter-turn indicating-type fasteners.

3.

4. Other units to be included in the reduced voltage starter
are cabinet control relays and ~evicesneeded for function
of operating control panel. See Drawings for details.

1. The incoming I ine shall enter the section at the top and will
be cable connected.

1. Structures shall be totally enclosed, dead-front, free standing
assemblies, 90 inches high and not less th~n 16" deep for front
mounted units. Working height shall be 72" to accomodate

-~t~rter units in multiples of 6" increments with a minimum of
12". Removable lifting angles will be provided.

8. Provide space in distribution section for 5 I(IJA transformer and
6 circuit panelboard as shown on drawings.

2. Suitable for connection to an available fault of 42,000 RMS
symmetrical amperes.

1. Suitable for operation on 480 volts, 3-phase, 4-wire, 60 Hz.

1. The reduced vol tage starter shall be I,,,ired NE~1A Class 1 Type B.

7. Each switching and p~otective device shall be provided with
visible means of ON-OFF identification. All terminals shall be
of the anti-turn solderless type suitable for Cu or Al cable of
sizes indicated.

3. Underwriters Laboratories, Inc.

d. Wiring:

c. Incoming Line:

a. Reduced Voltage Starter shall be built and tested in accordance
with:

~. Reduced Vol tage Star ter, <NE~1A 3R):

1. Lighting and Power Panels:

SECTION 16 D - DISTRIBUTION SYSTEM
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1. Summary

2. Wiring Devices:

4. Panels shall not be fabricated prio~ to~hop d~awirig approval.

'.. '.
2. Fur~ish shop dra'JJing submiUalson'fu\Y'voitaQe'shrters to

, conform to draw ings.: .'" . - -- - -,

3. Commi~sioncontrolsbefore shipment" ~:~dno'tify::'enginee~ of
func·t i ona 1 probl ems so they can beco~r'ected before de 1 i very.

1. Parie 1 shop draw i ngssha 11 be subm i Uedfor" CP1 .compl ete
. with schematics <wiring drawingnof:required), __ -_

panel'layout and parts list. All sChemath:~. shall have
wiring identified with number percon'strudion.d()cu!'lents.

b. _' Location: Approximately where sho~n~ Deuices;sh~ll coordinate
with structure and various equipment>~E'xa.ct locations to be

" de term i ned in the' f.i e 1d.'" .~

c. All systems shall be entirely free from "~founds", "short cir~uits"
and any or all defects.

-i.,
C. Ratings: 20A, 120V

a. Type: Dead fron t, c i rcu it breaker, indoor moun ted in serv i ce
entrance section.

b. Breakers: Bolt-in, molded case, thermal magnetic, quick-make,
quick-break, trip free, trip indicating. Number and size as
indicated.

d. Interrupting Rating: 10,000 Ale. Values shown are symmetrical
amperes minimum for breakers and bus.

a. Type: Heavy du ty, backw i res as shown cln Dr-aw i ngs.

c. Panel and Box: Galvanized steel with plain steel front complete
with hinged door lock. Panel front shall, have concealed mechanism
to, fasten to box. Prov i de card holdHand typel,'!r i Hen schedul e
of circuits. '

f. Nameplates: Requi~ed on each panel wlth identification as
shown. Engraved white bakel ite with black core.

e. Standard: UL "Standard for Panelboard" , No. 67.,

a. Upon completion of the electrical work; the enti'reinstallation
shall be tested by the Electrical Contractor and demonstrated to be
operating satisfactorily. Wiring shall be tested for continuity,
sheil" tc i reu its and/or ace i dental grbunds .,.t-1otOT-S shall be opel'a t i ng
in proper rota t i on and control dev ic'esfuncl i on"i ng properly.

b. -Test all feeder and motor cil'euLt~ With~n;:~gga~u' tester and furnish
1 is t to Owrier/Engi neer •. Check all ritotor'''con troll ers to d~term i ne
that- proper 1ys i zed o'v er load del) ice sare'" ins t a fl edand other
e 1ectrJca1 equ i pment .for properope~'ation .'.: '- I••

SECTION 16 E' -:: CONTROL' PANELS CP1
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d. Tests and adjustments shall be made prior to acceptance of the
electrical installation by the Engineer and a certificate of
inspection and acceptance of the electrical installation by local
inspection authorities shall be provided.

e. All ~quipment or wiring provided which tests prove to be defective
or operating improperl.y shall be corrected or replaced promptly at
no additional cost to the Owner.

f. Electrical system shall be warranted for one year after date of
beneficial use. Any repair or part replacement within the warranty
period shall be made with no labor or material cost to the Owner.



En~lne-Generator
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16G-1
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.3.5 ':Pub 1 i shed Literature' Deser {!bing':
': Combl nat ion •

PART I I -~'PRODUCTS

1 • RATING .'.

:",; .

~. ;.

The en~lne-generator unit shallhav~a c~ntinuous standby rating
of .100 KW/125,KVA on the drawings for' operation at 2500 feet elevation
In an amb i en t temperature of 110 0 F. The: ou fpu tvol tage shall be ' , .'
277/480 V,'3-phase, A-wire.

,,3.2':' Draw i ngs and/or Li teratur~ /D-:,st':r i bl";ng ~ll Equ ipmen t-
be Furn Ished •. , ";.:-,

.. -.,..

~'.: .:

.3.4 "Comp 1e te Operating I nstru'~tLon~'; anti' Mal n tenance
",!:i";,wi th -Par-ts List. '-'.;" ., .' ... : .. '

3.3 MaKe 'of Eng Ine-Gener:a to~.<Set •
'-. ,":~~ ",

3.1fDetailed Drawings for thFs'.'lnsfalla:tlon.'

1. SCOPE OF WORK

SECTION 16G

2. PARTS AND SERVICE

These specifications are based on the Generac pacKaged unit which
is the standard for qual ity, testing, heat rejection, air flow, exhaust
flow and dimensions.

ENGINE GENERATOR SET - PLANT

PART I - GENERAL

. The contractor shall furnish andini~all"~ new diesel genera~or
set complete with automatic engine starting control, generator control
panel, automatic tr'ansfer switch, engine mc.unted radiator, residential
type muffler, fuel system,weatherprotective enclosure, etc. in order
to provide a complete and operative system as detailed on the drawings
and as h~reinafter specified.

The engine-generator set bidder shall be the authorized dealer of
the engine-generator set manufacture~ and shall be fully qual Ifled ~nd

. authorized to provide service and parts for both the engine and
genera tor, :anyt Ime. dur I ng the day or nigh t'.

. .' . .:'.).:~~.,.':'<~,: ......<
:3. . I NFORMAT I ON TO ,BE FURN I SHED BY,; 'THE EQU I PMENT SlIPPL I ER
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The above rating shall be based on operation at 1800 RPM when
equipped with all necessary operating accessories, such as radiator
cool ing fan and battery charging alternator. Engine/generator shall
successfully start (2) 50HP motors stagger started with 20% voltage
dip.

2. ENGINE

The eng i ne shall be four strokecyc 1e, compressi or, i gn it i on
diesel, with mounted radiator and accessories as specified.
Manufacturers pub1 ished 1 iterature shall be provided indicating the.
engine~s net horsepower output is acceptable in this appl ication.

Engine spe.d shall be governed by mechanical governor to malritain
frequency within 3 Hz. The engine shall be capable of satisfactory'
performance on a commercial grade of Number 2 fuel oil. A fuel
fi 1 tering, system approved by the manufacturer shall be suppl ied.

The engine shall be equipped with the following acceSsories:
batterY charging alternator, lube oil filter, air cleaner, radio
suppression, jacket water heater, critical area muffler, electric
solenoid, oil drain extension. Safety controls shall include low oil
pre~sure shutdown, high water temperature shutdown, low water shutdown,
overspeed shutdown, overcrank and wired to indication 1 ights on the the
control panel. High generator stator temperature shall open the
voltage regulator circuit.

A flexable exhaust duct shall connect radiator discharge to
exhaust louvre in blocK wall. Louvre, flexible duct and installation
shall be by engine generator supp1 ie~. Discharge duct shall be 1 1/2
times the rad i a tor exhaust cross sect i on.or 1 1/2 11 stat i c pressure
drop; whichever is less.

3. FUEL SUPPLY TANK

A fuel tanK of code gauge steel shall be stipp1 ied. The tanK shall
be suppl ied with a fuel gauge and low fuel level alarm contacts to
close when 8 hours fuel supply remains in the tanK.

4. STARTING

Starting shall be accomp1 ished by a single positive engagement,
.solenoid-shift starting motor. The starting-system shall be designed
for re-starting in the event of a false engine start, by permitting the
engine to completely stop and then re-engage the starter.

A battery, battery racK, cables and 2 amp float-type battery
charger with ammeter shall be provided., A 120 volt jacket water heater
with thermostat shall be installed on the engine in order to assure
quicK starting of the diesel engine under the environment as specified
elsewhere.
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5. PLANT MOUNTING

The engine-generator shall be equipped with factory installed
vibration isolators mounted between the plant and fabricated steel sKid
base to prevent distortion of alignment between alternator on engine
when installed.

6. WEATHERPROOF ENCLOSURE

The engine-generator set, control panel, 1 ine circuit breaKers,
etc. shall be- installed in a weatherproof enclosure. The enclosure
shall have locKable, removable panels or hinged doors, conveniently'
located for ea~e in surveillance and servicing of the unit. The
critical area silencer shall be mounted horizontally on the enclosure
with a stainless steel bellows type flexible connection to the engine
exhaust manifold. Sheet metal shall be zinc electro-plated and painted
with automotive enamel of manufacturers standard color. All locKs
sh all be s t a i n 1e ss s tee 1 • .

7 . ALTERNATOR

The alternator shall be four pole, revolving field, 12 lead,
reconnectable of drip-proof construction with amotisseur Windings and
temperature compensated sol id state voltage regulator. The regulator
shall be constant voltage type between 58 and 68 HZ. When the
frequency drops below 58 HZ, it shall convert to vol ts/HZ type.

Radio interference suppression meeting commercial standards shall
be suppl ied. Voltage regulation shall be within.:!:. 2% of rated voltage
from no load to full load.

8. GENERATOR SET CONTROL PANEL

A generator mounted control panel shall be vibration isolated on
the alternator frame. It shall include the following factor installed,
wired and tested equipment:

8.1 OvercranK Protection Designed to Open the CranKing
Circuit if Engine does not Start~r After Eight (8)
CranKing Attempts with CranKing Reset Button.

8.2 Emergency Shut-Down Switch for Immediate Stopping.

8.3 Line Circuit BreaKer, Sized as Shown on the Drawings.

8.4 Direct Reading Frequency Meter.

8.5 AC Voltmeter

8.6 AC Ammeter
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8.7

8.8

8.9

Ammete~/Voltmete~ Phase Selecto~ Switch

Engine Oil P~essu~e and Wate~ Tempe~atu~e Gauges

Engine Hou~mete~

",.' .

. ~:.

Batte~y Cha~ge Rate Ammete~ and T~ickle Cha~ge Rate
Ammete~

Safety Indicating Lights fo~ Engine Overspeed, Ove~

c~ank, Low Oil P~essu~e, High Water Temperature, Alarm
Test .and Reset a.nd Complete Auto Sta~t System.

Individual' adjustment~'f'or':~Olt·a.gepickup 'and
on each phase. •.. ,

Adjustable. time del ay'::onengi ne,;s.hut down frc.m
. - ,';'

minutes. .) ",: ..

,- ,"

Adj ustabl e time de 1a?:;'Ontr.ansf~~ to .eme~gency f~o~ 0-3 .
minute's .. '.- . .' .~;. '-.' '.

"".""

. '."'

Adjustable minimum run timer t~'ensu~~ the engine
..opera t~ 1ong ~nough, to reach opera t i ng: tempera ture" .1

before shut down adjustabl e, f~6m 5- 30 mi nutes~ .

Automatic exe~c'i se~ ~ol i dstate"'wf th crystal

Adj ustab1e time de 1a/on:'t~:~nsfe~ to no~ma1 from 1-3.
-:," .-

. minutes. "

.... .

>'. Adjustable time delay,;oner/gine:·st.irt from 0.1 to
seconds•....:'~;:. '. -.. '

". -',.

-,; ..

8.10

8. 11

9.2.2

9.2.5

9. AUTOMATIC TRANSFER SWITCH

9.1 Cons.t~uctiorl: The automatic t~ansfe'~ switch shall be a
contacto~ type with ope~ating mechanism designed to ensu~e ~eliable and
posi t i ve pe~fo~mance unde~ all condi t i c.ns. .The ope~at i ng mechan i sm
shall have sufficient mechanical and elect~ical interlocks to prevent
simul taneously ene~9izing both no~mal and standby se~vice.

. ,:.

,9. 2The 'i t~ansfe~switch shal120n ta i;~ thrfol fowi ng
iea tu~es:,· .' .:: "

The des i gn of the rna in con tac ts. shall inc 1ude all necessary
arc supp~ession and heat dissipating deuicesto p~ovide dependable
t~ansfe~of highly inductive loads •.The t~ansfe~ switch shall have
been .tested i nacco~dance with Unde~wr' i te~s"'Laborato~ i es standa~d fol"
safe ty~ ':au'toma t i"c t~ansfel"': sw itches ,ULl 008.:: .
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It shall be suppl ied with a standby battery pacK. It
shall have a digital display of time of day or exercise
time. LED~s indicate what day it is and a switch to
select any or all days for exercise. It shall also have
a selector switch for no load or load exercise.

16G-5

3. GUARANTEE

2. OWNER~S INSTRUCTIONS

Generator running light, AC volt meter, AC ammeter,
phase selector switch and frequency meter mounted on
the door.

NEMA 12 dust tight enclosure.

Transfer switch position lights.

9.2.8

9.2.9

9.2.10

PART I I I - EXECUT ION
t
1. TESTING

At the completion of the installation of this emergency power
system an acceptance test of at least two hours duration shall be run
using available building load. Fuel will be suppl ied by the Owner.
Duri.ng this test and at 15 minute intervals, the following information'
shall be recorded: 1) Oil pressure, 2) Water temperature, 3) Battery
charge rate, 4) Outside ambient, 5) Generator .output voltage (each
phase), 6) Generator current (each phase) and 7) Generator frequency.

After th i s test has been comp 1eted' to the sa t i sfac t i on of the
engineer and Owner, the complete system shall be tested and start-up
time recorded by opening the circuit breaKer feeding the normal suppl'y
to the automatic transfer switch. Total timef~om opening the circuit
breaKer until the machine assumes the emergency load shall not exceed'
10 seconds.

The engine-generator set and accessory components furnished under
these specifications shall be guaranteed fora period of one year from
date of final acceptance against defective design, materials and
worKmanship on the equipment supplied.

At the Owner~s convenience the generator set suppl ier shall
provide a qual ified representative to instruct the Owner~s operating
personnel in the function, operation and maintenance of the complete
system. At this time, the generator set suppl ier shall furnish the
Owner wi th 2 copies of the operation and' maintenance manuals.
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