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NOT USED

DIVISION 42 — PROCESS HEATING, COOLING, AND DRYING EQUIPMENT
NOT USED

DIVISION 43 — PROCESS GAS AND LIQUID HANDLING, PURTIFICATION AND
STORAGE EQUIPMENT

43 11 15 - High Speed Gearless Turbo BIOWETS .........cccoeviieiiieilinseismnie e 34
43 25 13.23 - Submersible PUMPS ....cocvviiiiiiiiieeiiecieeee e e B b e 11

DIVISION 44 — POLLUTION AND WASTE CONTROL EQUIPMENT
NOT USED

DIVISION 45 — INDUSTRY-SPECIFIC MANUFACTURING EQUIPMENT
NOT USED

DIVISION 46 — WATER AND WASTEWATER EQUIPMENT

46 43 55 - Aerobic Granular Sludge System Equipment ..........cccccceeeviieniiieniiieeeieeeee e 22
DIVISION 48 — ELECTRICAL POWER GENERATION
NOT USED

End of Volume 2
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Plumbing

SECTION 22 00 00 - PLUMBING

PART 1 -

1.1

1.2

GENERAL

SCOPE

This section covers the furnishing and installation of materials, appliances, fixtures, equipment,
and appurtenances associated with the plumbing systems as specified herein and as indicatéd on
the Drawings. Additional requirements for plumbing systems shall be as indicated insthe
schedules on the Drawings. Suitable connections shall be provided for each fixture, piece of
equipment, and appurtenance.

Pipe materials, valves, thermal insulation, and pipe supports which are.not,an integral part of the
fixture or piece of equipment and are not specified herein are covered'in other sections.

GENERAL

Materials furnished and installed under this section shall\be'fabricated, assembled, erected, and
placed in proper operating condition in full conformity 'with the Drawings, Specifications,
engineering data, instructions, and recommendations.of the manufacturer unless exceptions are
noted by Engineer.

Coordination

1. Contractor shall verify that each component of the plumbing system is compatible with
all other parts of the system; that all piping, fixtures, and appurtenances are appropriate;
and that all devices neeessary for a properly functioning system have been provided.

2. Where two or mere_units of the same class of equipment are required, they shall be the
product of a single’ manufacturer; however, all the component parts of the system need
not be the products of one manufacturer.

3. Each manufacturer of shall have a local service center, or with written consent of
Engineer, shall be able to provide service from other locations within 24 hours. The
service center shall be equipped and staffed to service the system and shall maintain a
local parts supply. Information on equipment manufacturers’ representatives shall be
included with the submittals.

4, Where several manufacturers’ names have been listed in this section as possible
suppliers, only the products of the first manufacturer listed have been checked for size,
functions, and features.

General Equipment Stipulations
1. The General Equipment Stipulations shall apply to all equipment and materials provided

under this section. If requirements in this specification differ from those in the General
Equipment Stipulations, the requirements specified herein shall take precedence.
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D.  Seismic Design Requirements

1. Seismic design requirements for products specified herein shall be as indicated in the
Meteorological and Seismic Design Criteria section.

E. Governing Standards

1. Except as modified or supplemented herein, all work covered by this section shall be
performed in accordance with all applicable municipal codes and ordinances, laws, and
regulations. In case of a conflict between this section and any state law_or~local
ordinance, the latter shall govern.

2. All work shall conform to the requirements of AGA, ASTM, NFPA] and UL safety
requirements.

F. Power Supply

1. Unless otherwise specified, power supply to equipment with metors shall be as indicated
on the Drawings. Power supply for controls shall be 120 volts, 60 Hz, single phase unless
otherwise required for a properly operating system.

G. Metal Thickness

1. Metal thicknesses and gages specified heteinsare minimum requirements. Gages refer to
US Standard gage.

H. Mechanical Identification

1. Mechanical identification shall conform to the requirements of the Basic Mechanical
Building Systems Materials and Methods section.

1.3 SUBMITTALS
A.  Drawings and Data

1. Complete /assembly and installation drawings, and wiring and schematic diagrams,
together with detailed specifications and data covering materials, parts, devices, and
accessories forming a part of the equipment furnished, shall be submitted in accordance
with the Submittal Procedures section. Device tag numbers indicated on the Drawings
shall be referenced on the wiring and schematic diagrams where applicable. The data and
specifications to be submitted for each unit shall include, but shall not be limited to, the
following:

Equipment, Piping Accessories, and Appurtenances
Name of manufacturer.
Type and model.
Construction materials, thicknesses, and finishes.
Capacities.

Pressure and temperature ratings.

Four Rivers Sanitation Authority 220000-2 BV Project No. 411752
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Overall dimensions.
Piping connection sizes and locations.
Net weight.
Rated size of motor, HP, kW.
Power requirements.
Wiring diagrams.
Plumbing Fixtures
Name of manufacturer.
Type and model.
Construction materials, thicknesses, and finishes.
Water consumption data.
Overall dimensions.
Rough-in dimensions.
Piping connection sizes and locations.
Net weight.
Seismic Design Requirements

Confirmation of compliance with the requirements of the Meteorological and
Seismic Design Criteria section.

B.  Operations and Maintenance Data and Manuals

1. Adequate operation and maintenance information shall be supplied as required in the
Submittals Procedures section:, Operation and maintenance manuals shall be submitted in
accordance with the Submittal Procedures section.

2. Operation and maintenance manuals are required for electronic trap priming panels, hose
reels,

1.4 QUALITY ASSURANCE
A.  WeldingQualifications

1. Al welding procedures and welding operators shall be qualified by an independent
testing laboratory in accordance with the applicable provisions of AWS Standard
Qualification Procedures. All procedure and operator qualifications shall be in written
form and subject to Engineer’s review. Accurate records of operator and procedure
qualifications shall be maintained by Contractor and made available to Engineer upon
request.

B.  Qualification

1. The plumbing system installer shall be licensed as stipulated by the authority having
jurisdiction.
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C.  Manufacturer’s Experience

1. Unless the equipment manufacturer is specifically named in this section, the
manufacturer shall have furnished equipment of the type and size specified which has
been in successful operation for not less than the past 5 years.

1.5 DELIVERY, STORAGE, AND HANDLING
A.  Shipping shall be in accordance with the Product Delivery Requirements section. Handling"and

storage shall be in accordance with the Product Storage and Handling Requirements,section.

1.6 EXTRA MATERIALS
A.

A.  Extra materials shall be packaged with labels indicating the contents’of. each package. Each
label shall indicate manufacturer’s name, equipment name, part nomenclature, part number,
address of nearest distributor, and current list price. Extra matetials shall be delivered to Owner
as directed.

1. Extra materials subject to deterioration such as ferrous metal items and electrical

components shall be properly protected by lubricants or desiccants and encapsulated in
hermetically sealed plastic wrapping.

PART 2 - PRODUCTS

2.1 SERVICE CONDITIONS
A.  All plumbing fixtures and-equipment shall be designed and selected to meet the specified
conditions.
22 PERFORMANEE-AND DESIGN REQUIREMENTS

A.  All fixturessand equipment shall be designed to meet the performance and design conditions
specified herein and indicated on the Drawings.

B. . Dimensional Restrictions
1. Layout dimensions will vary between manufacturers and the layout area indicated on the
Drawings is based on typical values. Contractor shall review the contract Drawings, the
manufacturer’s layout drawings, and installation requirements and shall make any
modifications required for proper installation subject to acceptance by Engineer.

23 ACCEPTABLE MANUFACTURERS

A.  Acceptable manufacturers shall be as listed in the respective product description paragraphs.
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2.4 MANUFACTURE AND FABRICATION
A.  Anchor Bolts and Expansion Anchors

1. Anchor bolts, expansion anchors, nuts, and washers shall be as indicated in the
Anchorage in Concrete and Masonry section unless otherwise indicated on the Drawings.

B. Surface Preparation

1. All iron and steel surfaces, except motors and speed reducers, shall be shop cleaned by
sandblasting or equivalent, in strict conformance with the paint manufagturer’s
recommendations. All mill scale, rust, and contaminants shall be removed=before shop
primer is applied.

C.  Shop Painting

1. All steel and iron surfaces shall be protected by suitable coatings applied in the shop.
Surfaces which will be inaccessible after assembly shall be protected for the life of the
equipment. Coatings shall be suitable for the environment where the equipment is
installed. Exposed surfaces shall be finished, thoroughly ¢leaned, and filled as necessary
to provide a smooth, uniform base for painting: Electric motors, speed reducers, starters,
and other self-contained or enclosed components shall be shop primed or finished with an
oil-resistant enamel or universal type primer suitable for top coating in the field with a
universal primer and aliphatic polyurethane system.

2. Surfaces to be coated after installation shall be prepared for painting as recommended by
the paint manufacturer for the intended service, and then shop painted with one or more
coats of the specified primer:

3. Surface finish damaged ‘during installation shall be repaired to the satisfaction of
Engineer. Field painting“shall conform to the requirements of the Protective Coatings
section.

D.  Equipment Bases

1. Unless, otherwise indicated or specified, all equipment shall be installed on concrete bases
at least 6-inches high. Each unit and its drive assembly shall be supported on a single
baseplate of neat design. Baseplates shall have pads for anchoring all components.
Baseplates will be anchored to the concrete base with suitable anchor bolts.

E. Special Tools and Accessories
1. Equipment requiring periodic repair and adjustment shall be furnished complete with all
special tools, instruments, and accessories required for proper maintenance. Equipment
requiring special devices for lifting or handling shall be furnished complete with those

devices.

F. Piping Systems

L. Unless otherwise specified herein, piping system materials shall be as specified in other

sections.
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G. Valves

L. Unless otherwise specified herein, valves indicated to be a part of the plumbing systems
shall be as specified in other sections.

2.5 WATER SUPPLY PIPING ACCESSORIES
A. Water Hammer Arresters

1. Water hammer arresters shall be either bellows or piston type. Bellows type atresters
shall consist of a stainless steel shell, a factory charged and sealed compression,chamber,
a stainless steel or elastomer bellows, and a stainless steel threaded adapter; Piston type
arresters shall consist of a seamless Type L copper shell, a seamlessly spun and factory
charged air chamber, a factory lubricated double or triple O-ring sealed piston, and a
threaded copper adapter. Water hammer arresters shall bes tested and certified in
accordance with American Society of Sanitary Engineering, (ASSE) Standard 1010.
Arresters shall be rated for a maximum working pressurevof 350 psig gauge and a
temperature range of 33°F to 250°F. Water hammer arresters shall be Smith
“Hydrotrol,” Josam “75000 Series Absorbotron,”’,'Wade ““Shokstop,” or Sioux Chief
“Hydra-Rester.”

2. Electronic Trap Priming Panel

a. Electronic trap priming panels\shall ' be provided as indicated by the plumbing
drawings denoted by a symbol “FPP” and an identifying number. One half-inch
copper tubes shall run from“the electronic trap priming panel to the traps. Trap
primers shall be mounted in accessible locations. Electronic trap priming panels
shall consist of a,panelj timer, 120 V solenoid, calibrated manifold system and
shall be manufactured by Precision Plumbing Products Inc. “PTS Series,” Zurn,
MIFAB, or equal,*Reference the plumbing drawings for the number of priming
tubes required per trap priming panel.

B. Strainers

1. Strainers shall be provided where indicated on the Drawings. Strainer screen size shall be
20 meshvunless otherwise indicated. The blowoff from each strainer shall be equipped
with a shutoff valve.

2. Strainers located in copper piping systems shall be Y-pattern type with bronze body,
threaded ends, and monel or stainless steel screens. Strainers shall be Watts
“Series LE777S1,” Apollo Valves “Model YB-LF” or Wilkins “Model YBXL.”

3. Strainers located in ductile iron piping systems shall be Y-pattern type with iron body,
flanged ends, and monel or stainless steel screens. Strainers shall be Hoffman Specialty
“Series 400” or Metraflex “Model TF.”

C. Hose Faucets

L. Hose faucets are part of the hose connection detail which also includes hose valves (see
paragraph D below). Refer to Plumbing Standard Details, 99-P-501. Hose faucets shall be
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constructed from Stainless Steel. The 3/4 inch Stainless Steel, threaded water service ball
valve to be located upstream the 45 deg. Stainless Steel elbow. 3/4 inch x 2 inch SS pipe
nipple with 3/4 inch hose thread termination shall finish the assembly. Stainless Steel
hose rack shall be Super Klean Model 12-SS and shall fasten to wall with SST anchors.
3/4 inch hose with 40 ft length shall be provided. Non-Potable water sign as per FRSA
standard shall be provided at each hose faucet. Install hose faucet at 3 ft above finished
floor or grating.

Each in-line ball valve shall be full port Apollo “76F Series”, Boshart “SSBV”,.or US
Valve “WOG” all rated to 1000 CWP.

Where indicated on the Drawings, hose faucets shall be equipped with hose"Connection
vacuum breakers. Hose connection vacuum breakers shall be provided with 3/4 inch hose
thread ends, brass or bronze bodies, stainless steel stem, rubber seat, and rubber disc.
Hose connection vacuum breakers shall be of tamper-resistant design to‘prevent removal,
and shall comply with ASSE Standard 1011 requirements. Hoses connection vacuum
breakers shall be equipped with manual drain. Hose connection vacuum breakers shall be
Febco “Series 731,” Watts Regulator Company “Series 8> or Wilkins “Model BFP 8.”

Hose Valves

1.

3.

Hose valves are part of the hose connection, détailywhich also includes hose faucets (see
paragraph C above). Refer to Plumbing Standard Details, 99-P-501. Hose valves shall be
constructed from Stainless Steel. The 1-M2"inch SS, threaded water service ball valve
shall be installed upstream the 45 degi'SSielbow. 1-1/2 inch x 2 inch SS pipe nipple with
1-1/2 inch hose thread termination,shall finish the assembly. .

Each in-line ball valve shallbe.full port Apollo “76F Series”, Boshart “SSBV”, or US
Valve “WOG” all ratedto 1000.CWP.

All hose valves shall be 1172 inch size unless otherwise indicated on the Drawings.

Wall Hydrants

L.

Wall hydrants shall be freezeproof type with bronze body, polished bronze or chrome
platedvface, integral vacuum breaker, and removable handle key. Wall hydrants shall be
provided>with 3/4 inch pipe thread inlet and 3/4 inch male hose thread outlet. Wall
hydrants shall be ASSE 1019-B approved. Wall hydrants shall be Smith
“Model 5619,”Woodford Model 65, or Prier “Model C-634.”

Pressure Gauges

L.

Pressure gauges shall be Ashcroft “Duragauge 1279,” Weksler, or Weiss Instruments,
Inc.

Except as modified or supplemented herein, all gauges shall conform to the requirements
of ANSI B40.1. Accuracy shall be ANSI Grade A or better. Gauges shall be indicating
dial type with C-type phosphor bronze Bourdon tube, stainless steel rotary geared
movement, phenolic open-front turret, stainless steel or phenolic ring, case, adjustable
pointer, and acrylic or shatterproof glass window.
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3. The dial shall be 4-1/2 inch in diameter with black markings on a white background. The
units of measurement shall be psi and shall be indicated on the dial face. The pointer shall
span not less than 200 degrees nor more than 270 degrees. The range shall be selected so
that the normal operating reading is near the midpoint of the scale.

4, Each gauge shall be provided with a threaded end ball-type shutoff valve as specified in
the Ball Valves section.

5. All stem-mounted gauges shall be provided with 1/2 inch NPT connections.
6. Diaphragm Seals

a. Pipe-mounted diaphragm seals shall be provided where indicated on the Drawings.
Diaphragm seals shall be thread-attached type with cleanout ANSI Type 316
stainless steel diaphragm, plated carbon steel upper housing, and stainless steel
lower housing. The diaphragm seal shall be of “continuous™ design to safely
contain the process fluid in the event of gauge failure or'removal from the system
under pressure. The lower housing shall be provided with a tapped 1/4 inch NPT
flushing connection and an MxF stainless stecl needle valve. Each gauge isolator
and the gauge served shall be factory assembled, filled with a suitable fluid, and
calibrated as a unit.

b. Gauge isolators shall be as manufactured by Ashcroft “Type 101,” Weksler, or
Weiss Instruments, Inc.

2.6 DRAINAGE AND VENT PIPING ACEESSORIES
A. Cleanouts

1. Cleanouts shall be provided where indicated on the Drawings and required by the
referenced codes and shall be of the required type.

2. Floor cleanouts‘shall consist of a two-piece body, a threaded plug, an adjustable head,
and a covet: Cleanouts installed in floors that include a waterproofing membrane shall be
provided with a flashing flange and membrane clamp. Cleanouts installed in partition
walls shall be provided with an access cover and frame with a securing screw installed
over the cleanout plug. Wall cleanout covers shall be stainless steel. Cleanouts installed
in exposed piping shall consist of a ferrule or threaded adapter and a cast brass or bronze
plug installed in a T-pattern, 90 degree drainage fitting.

3. Cast iron cleanouts shall be manufactured by Smith, Josam, or Wade. Polypropylene
cleanouts shall be manufactured by Orion, Enfield, or Zurn. PVC cleanouts shall be
manufactured by Sioux Chief, Plastic Oddities, or Zurn.

B.  Bell-Up Drains

1. Unless otherwise indicated, bell-up drains shall consist of a drainage pipe hub extended
to 1 inch above the finished floor. For chemical-resistant waste systems, bell-up drains
shall consist of a plain end section of pipe, with a coupling extended 1 inch above the
finished floor.
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C.  Funnel Receptors

I. Funnel receptors shall consist of cast iron funnels with cast iron dome type bottom
strainers. Funnel receptors shall be provided with waterstop flange and threaded or no-
hub outlet connections suitable for connection to the waste piping. Funnel receptors
connected to chemical resistant waste systems shall be furnished with a factory applied
chemical resistant interior coating. Unless otherwise indicated, funnel receptors shall be
installed 1 inch above the finished floor.

2. Funnel receptors shall be Smith “Series 3800 Figure SQ-3-1793-DBS,” Josam, or Wade.
D.  Floor Drains

1. Floor drains shall be of the types specified herein and indicated on the Drawings. Floor
drains shall have a two-piece body, a flashing collar, an adjustable head, and a grate.
A trap primer connection shall be provided when indicated on the Drawings. Floor drains
installed in floors that include a waterproofing membrané shall be provided with a
flashing flange and membrane clamp.

2. Cast iron floor drains shall be manufactured by,Smith; Josam, or Wade. Polypropylene
floor drains shall be manufactured by Orion,”Enfieldy Zurn. PVC floor drains shall be
manufactured by Sioux Chief, Plastic Oddities, (or Zurn.

E. Roof Drains and Overflow Roof Drains

1. Roof drains and overflow roof drains shall be of the types specified herein and indicated
on the Drawings. Roof drains shall‘consist of a cast iron dome, a cast iron body, a sump
receiver, an integral flange,\and, an extension for insulation thickness, where applicable.
Drains for aggregate-surfaced roofing shall be provided with gravel stops. For other than
cast-in-place locations, roof drains shall be provided with angle type underdeck clamps.
When indicated on the Drawings, overflow roof drains shall be provided with interior
extension rings. Roof*drains and overflow roof drains shall be manufactured by Smith,
Josam, or Wade:

F. Vent Flashings

1. Plumbing-vent flashings shall be furnished and installed as indicated on the Drawings.

2.7 PLUMBING FIXTURES AND ACCESSORIES
A, General

1. Plumbing fixtures shall be provided with all required supports, fasteners, supply and
drain fittings, gaskets, and escutcheons required for a complete installation.

B. Stainless Steel Sinks

1. Sink types, dimensions, hole punching, metal gage, and water use shall be as indicated on
the Drawings.
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2. Stainless steel sinks shall be seamless Type 304 stainless steel, with smooth radius
interior corners. All exposed surfaces of sinks shall be machine polished to a bright finish
and the underside shall be fully undercoated. Wall mounted sinks shall have integral
stainless steel support brackets and shall be furnished with a wall hanger. Sinks shall be
provided with mounting clips, support legs, and all other hardware as indicated in the
schedules. Stainless steel sinks shall be manufactured by American Standard, Elkay, Just,
or Advance Tabco.

3. Faucets

a. Sink faucets shall be polished chrome, with a vandal-resistant single-lever handle.
All waterways shall be constructed of brass or copper. Faucets shall*be) provided
with a brass spout, an aerator, and a flow restrictor. Supply sets consisting of
1/2 inch NPT brass angle loose key stop valves, copperasupply tubes, and
escutcheon plates shall be provided. All supply components shall be polished
chrome. Sink faucets and supply sets shall be manufactured by Chicago Faucet,
American Standard, Kohler, Eljer, or Advance Tabco

4. Drain Assembly

a. All required drainage accessories, including strainers, tailpieces, and traps, shall be
provided. Basket strainers shall be heavy gage stainless steel, with a removable
conical strainer plate and a neopren¢ stopper. Tailpieces shall be chrome plated
brass. Sink traps shall be at least 1-1/2"inches in diameter, cast brass, with polished
chrome finish, an escutcheon flange, and a cleanout plug.

2.8 PLUMBING EQUIPMENT

A. General

1. Plumbing equipmentshall be provided with all supports, fasteners, fittings, and
escutcheons required-for a complete installation.

B. Hoses
1. Hose type; diameter, length, manufacturer, and model shall be as indicated below.
2. Type'l Hoses

a. Type 1 hoses shall be non-collapsible, suitable for water service and shall be rated
for 150 psig gauge working pressure. The hose shall consist of 1-1/2 inch ID
heavy-duty ethylene, propylene diene (EPDM) rubber tubing with synthetic, high
tensile textile cord reinforcement and an EPDM cover. Type 1 hoses shall be Gates
Rubber Company “Water Master” or Potter-Roemer “Model 2853.”

3. Type 2 Hoses

a. Type 2 hoses shall be non-collapsible, suitable for water service and shall be rated
for 150 psig gauge working pressure. The hose shall consist of 3/4 inch ID heavy-
duty ethylene, propylene diene (EPDM) rubber tubing with synthetic, high tensile
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textile cord reinforcement and an EPDM cover. Type 2 hoses shall be Gates
Rubber Company “Adapta Flex” or Potter-Roemer “Model 2851.”

2.9 COLOR

A.  Plumbing equipment shall have the manufacturer’s standard color and finish unless otherwise
indicated in the schedules.

2.10 ELECTRICAL

A.  Electrical controls and disconnects shall be furnished and installed under the Eléctrical section,
except where specified herein. All electrical controls shall have enclosures suitable for the
environment and NEMA rating as indicated on the electrical Drawings.

PART 3 - EXECUTION

3.1 INSPECTION

A.  Equipment installed in existing facilities with limited,aceess shall be suitable for being installed
through available openings. Contractor shall field verify existing opening dimensions and other
provisions for installation prior to submittal‘ef bids:

32 PREPARATION
A.  Surface Preparation

1. All surfaces to be field/painted shall be dry and free of dirt, dust, sand, grit mud, oil,
grease, rust, loese”mill scale, or other objectionable substances, and shall meet the
recommendations ‘of the paint manufacturer for surface preparation. Cleaning and
painting operations shall be performed in a manner which will prevent dust or other
contaminants‘from getting on freshly painted surfaces. Oil and grease shall be completely
removed,by use of solvents or detergents before mechanical cleaning is started. The gloss
of/previously painted surfaces shall be dulled if necessary for proper adhesion of top
coats:

33 INSTALLATION

A."y» Materials furnished under this section shall be installed in proper operating condition in full
conformity with the drawings, specifications, engineering data, instructions, and
recommendations of the equipment manufacturer, unless exceptions are noted by Engineer.

B.  Unless otherwise indicated, sleeves shall be provided for all pipe penetrations through concrete
and masonry walls. Sleeves and sealing requirements shall be as indicated in the Miscellaneous
Piping and Accessories Installation section and as indicated on the Drawings.
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C.  Not all required reducing fittings and unions are indicated. Additional fittings and unions shall
be provided as needed to connect all equipment and appurtenances.

D. Insulating fittings shall be provided to prevent the contact of dissimilar metals in piping
systems.

E. When located indoors, fuel gas pressure regulator vents and fuel train vent valves shall be piped
to the exterior of the building in accordance with the applicable codes and standards.

F. Piping shall not be routed over or in front of electrical switchboards or panels unless acceptable
to Engineer.

G.  Water Supply Piping and Accessories

1. Water hammer arresters shall be provided in the cold water supply piping at all quick
closing valves, at solenoid valves, and at plumbing fixtures. When. not indicated on the
Drawings, arresters shall be located and sized by Contractoryin”accordance with PDI
Standard No. WH201. Contractor shall submit arrester location and sizing plans to
Engineer for approval prior to installation. Where possible, water hammer arresters shall
be installed in an accessible location.

2. Water supply piping to hose faucets and hose valves shall be secured with a pipe support
within 6 inches of the fixture.

H.  Drainage and Vent Piping and Accessories

L. Unless otherwise indicated or “required by code, horizontal sanitary drainage
piping 3 inches in diameter or smaller shall be installed at a uniform slope of 1/4 inch per
foot 2 percent; horizontal sanitary drainage piping larger than 3 inches in diameter shall
be installed at a uniform/slepe of 1/8 inch per foot; horizontal storm drainage piping shall
be installed at a uniform slepe of 1/8 inch per foot.

2. All cast iron drainage piping which is buried beneath floors shall be encased in at
least 6 inches of'concrete. A joint shall be provided in the piping within 12 inches of each
end of the encasement. For buildings supported by piers or piles, the concrete encasement
shall’be'reinforced and connected to the floor slab.

3. Plastic drainage pipe buried beneath floors shall not be encased. For buildings supported
by piers or piles plastic drainage piping which is buried beneath floors shall be supported
with stainless steel pipe supports per ASTM F2536.

4; Drainage fittings shall be installed to convey flow in the piping in the intended direction.
To the extent possible, changes in direction shall be made by sweep type fittings.
Quarter-bends and sanitary tee fittings shall not be installed for vertical to horizontal or
horizontal to horizontal changes of direction.

5. Plumbing vents through roofs shall be located at least 12 inches from a parapet or from
the intersection of a cant with the roof deck, and shall be installed with watertight
flashings. Plumbing vents shall be located no closer to operable windows or air intakes
than is allowed by the applicable code.

Four Rivers Sanitation Authority 220000- 12 BV Project No. 411752

Rockford, IL

12/20/2022

Aerobic Granular Sludge - Phase I



Plumbing

10.

1.

Vents connecting to horizontal sanitary piping shall connect above the centerline of the
piping and shall rise at an angle of not less than 45 degrees from the horizontal to a point
at least 6 inches above the flood level rim of the fixture served before offsetting
horizontally.

Floor drains shall be adjusted to the correct elevation for proper drainage. Heads of
fastening screws shall be flush with the grate surface.

Cleanouts on drainage piping inside structures shall be located where indicated on the
Drawings. Additional cleanouts shall be provided where required by the applicable code
or authority having jurisdiction. Cleanouts located in drainage risers'(shall be
located 12 inches above the finished floor.

Unless otherwise indicated or required by the applicable code, cleanoutsize shall equal
the line size for 4 inch and smaller drainage piping, and 4 inch, in, diameter for drains
larger than 4 inch. Proper clearance shall be provided for aecess/to cleanouts. Floor
cleanouts shall be installed flush with the finished floor.

Floor drains, trench drains, floor sinks, funnel receptors, and bell-up drains indicated to
be equipped with traps shall be provided with deepsseal “P’” traps located as close to the
drain as possible.

Roof drains shall be set at the proper level for flashing and drainage and shall be securely
attached to the roof decks to prevent movement, unless otherwise indicated. Overflow
roof drain dams or standpipes shall beisetiat an elevation 2 inches above the low point of
the roof.

34 FIELD QUALITY CONTROL

A. Installation Check

1.

An installation check/by an authorized representative of the manufacturer of equipment
specified herein‘is/not required.

B.  Startup and Testing

L.

Field'performance tests shall be conducted to demonstrate that each system is functioning
as specified and to the satisfaction of Engineer.

If inspection or tests indicate defects, the defective work or material shall be replaced,
and inspection and tests repeated. All repairs to piping shall be made with new materials.
Caulking of threaded joints or holes will not be acceptable.

3.5 ADJUSTING

A.  All devices shall be adjusted for proper flow and quiet operation. Faucet and supply assemblies
shall be adjusted or repaired to eliminate leaks. All drains shall be checked for proper operation.
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Plumbing

3.6

A.

3.7

3.8

3.9

PROTECTION

Plumbing fixtures, equipment and appurtenances shall be protected from damage immediately
after installation. Plumbing fixtures shall not be used during the construction.

CLEANING

After completion of testing and immediately before the final inspection, plumbing fixtures,
equipment, piping, and appurtenances shall be thoroughly cleaned. Cleaning materials and
methods shall be as recommended by the manufacturer. All faucet aerators shall be removed,
cleaned, and reinserted.

Any stoppage, discoloration, or other damage to parts of the building, its finigh, or furnishings
shall be repaired at no additional cost to Owner.

DISINFECTION

Before the non-potable water system is placed in operation,/itsshall be disinfected in accordance
with the requirements of the local authority having jurisdiction: In the absence of local

requirements, the following disinfection method shall bewused:

1. The system shall be purged with cleanaW4.plant well water until all dirt and other
substances are flushed from the system!

2. The system shall be filled with a ‘water/chlorine solution containing at least 50 parts per
million of available chlorine and allowed to stand for 24 hours; or the system shall be
filled with a water/chlorine solution containing at least 200 parts per million of available
chlorine and allowed to stand for 3 hours.

3. The system shall be flushed clean W4 well water until the chlorine is removed from the
system.

4. The procedure shall be repeated if a bacterial examination indicates that contamination
remainspresent in the system.

OPERATOR INSTRUCTION AND TRAINING

After-completion of the field testing, operator instruction and training on equipment and system

operation shall be provided. The training should provide a complete overview of all equipment,

testing, adjusting, operation, and maintenance procedures. The training shall take the form of

classroom instruction and shall cover:

1. Documentation in the final Operation and Maintenance Manuals.

2. Use the Operation and Maintenance Manuals.

3. Equipment and system startup and shutdown.

4. System operation procedures for all modes of operation.
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Plumbing

5. Procedures for dealing with abnormal conditions and emergency situations for which
there is a specified system response.

B.  The training shall take the form of classroom sessions at the project site conducted by the
equipment manufacturer representatives who are knowledgeable and familiar with the project.
Hands-on instruction and training will be conducted so that actual operation and maintenance of
the equipment and systems can be performed by Owner upon completion of the training. The
length of the operator instruction and training shall be.

C.  Atleast two weeks prior to the proposed date for the operator instruction and training session,
Contractor shall notify Engineer and shall submit an outline for the proposed operator
instruction and training session. The proposed outline shall be approved before any tfaining is

conducted.
End of Section
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Basic Mechanical Building Systems Materials and Methods

SECTION 22 05 11 - BASIC MECHANICAL BUILDING SYSTEMS MATERIALS AND METHODS

PART 1 - GENERAL

1.1 SCOPE

A.  This section covers general mechanical building system requirements for the plumbing and
heating, ventilating, and air conditioning systems as referenced from other sections and
furnishing and installation of:

1. Mechanical identification
2. Seismic restraints
3. Special coatings
B.  Protective coatings for ductwork and equipment without special ‘coatings shall be as specified in

the Protective Coatings and Architectural Painting sections.

1.2 GENERAL

A. Materials furnished and installed under this seetion shall be fabricated, assembled, erected, and
placed in proper operating condition in full conformity with the Drawings, Specifications,
engineering data, instructions, and recommendations of the manufacturer unless exceptions are
noted by the Engineer.

B. Coordination

1. Where two or mor€ units of the same class of materials are required, they shall be the
product of a single’ manufacturer; however, all the component parts of the system need
not be the products of one manufacturer.

C. General Equipment Stipulations

1. The..General Equipment Stipulations shall apply to all materials furnished under this
section. If requirements in this specification differ from those in the General Equipment
Stipulations, the requirements specified herein shall take precedence.

D. " Governing Standards

1. Except as modified or supplemented herein, all work covered by this section shall be
performed in accordance with all applicable local codes and ordinances, laws, and
regulations which pertain to such work. In case of a conflict between these specifications
and any state law or local ordinance, the latter shall govern.
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1.3

Metal Thickness

L.

SUBMITTALS

Drawings and Data

L.

Product data on number plates.

Metal thickness and gages specified herein are minimum requirements. Gages refer to US
Standard gage.

Complete information, detailed specifications, and data covering materials, parts; devices,
and accessories forming a part of the materials furnished, shall be ‘submitted in
accordance with the Submittal Procedures section.

Number Plates

A listing of equipment to receive number plates shall'be\submitted.

Special Coatings

Name of manufacturer.
Coating type.

Color.

Chemical resistance data.
Temperature range data.
Surface preparation!
Application data,

Film thickness,per coat.

Drying and curing time information.

Equipment Motors

Name of Manufacturer.

Type and Model.

Horsepower (HP) rating and service factor.
Temperature rise and insulation rating.

Full load rotative speed.

Type of bearings and method of lubrication.

Net weight.

Overall dimensions.

Efficiency at full, 3/4, and 1/2 loads.
Full load current and power factor.

Locked rotor current.
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B.

1.4

A.

B.

1.5

A.

Samples
L. Samples shall be submitted in accordance with the Submittal Procedures section.
2. Samples of color, lettering style, and other graphic representation required for each type

of identification material and device shall be submitted.

QUALITY ASSURANCE
Welding Qualifications

1. All welding procedures and welding operators shall be qualified by (an'independent
testing laboratory in accordance with the applicable provisions ,0f"\AWS Standard
Qualification Procedures. All procedure and operator qualifications shall be in written
form and subject to Engineer’s review. Accurate records of, operator and procedure
qualifications shall be maintained by Contractor and made (available to Engineer upon
request.

Manufacturer’s Experience

1. Unless the equipment manufacturer is, specifically named in this section, the
manufacturer shall have furnished equipment,of‘the type and size specified which has
been in successful operation for not less than'the past 5 years.

EXTRA MATERIALS

Extra materials shall be packaged inaccordance with the Product Delivery Requirements
section, with labels indicating the,contents of each package. Each label shall indicate
manufacturer’s name, equipment.name, equipment designation, part nomenclature, part number,
address of nearest distributory;and current list price. Extra materials shall be delivered to Owner
as directed.

PART 2 - PRODUCTS

2.1 SERVICE-€ONDITIONS
A. ,  Allequipment shall be designed and selected to meet the specified conditions. Where
equipment is provided with special coatings, unit capacities shall be corrected to account for
any efficiency losses from the selected special coating.
2.2 PERFORMANCE AND DESIGN REQUIREMENTS
I. Dimensional Restrictions
a. Layout dimensions will vary between manufacturers and the layout area indicated
on the Drawings is based on typical values of the first manufacturer listed.
Contractor shall review the contract Drawings, the manufacturer’s layout
Four Rivers Sanitation Authority 220511-3 BV Project No. 411752
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drawings, and installation requirements and shall make any modifications required
for proper installation subject to acceptance by Engineer.

2. Elevation

a. Equipment shall be designed to operate at the elevation indicated in the
Meteorological and Seismic Design Criteria section. All equipment furnished for
sites above 2000 feet above sea level shall be properly derated to operate and meet
the specified capacities at the site conditions.

3. Equipment Efficiencies

a. Unless otherwise indicated in the respective equipment paragraph, the equipment
efficiency shall be in accordance with the requirements of! ASHRAE Energy
Standard 90.1.

4. Drive Units

a. Drive units shall be designed for 24 hour continugus service.
1) V-Belt Drives

a)

b)

Each V-belt drive shall inélude, ajsliding base or other suitable belt
tension adjustment. V-belt(drives shall have a service factor of at
least 1.5 at maximum speed based on the nameplate horsepower kW
of the drive motor”unless otherwise indicated in the specific
equipment paragraph. Multiple belts shall be provided in matched sets
and shall be oil resistant, non-static type. External belts and drive
assemblies shall\be protected by a belt safety guard constructed in
accordance ‘with OSHA requirements. The guard shall be provided
withea tachometer opening.

Unless“otherwise indicated in the specific equipment paragraph,
equipment with smaller than 10 horsepower 7.5 kW motors shall have
adjustable pitch sheaves and equipment with 10 horsepower 7.5 kW
and larger motors shall have fixed sheaves. Adjustable sheaves shall
be selected so that the fan speed at the specified conditions is selected
at the mid-position of the sheave range. Fixed sheaves shall be
replaced as necessary with sheaves of the proper size during the air
system balancing to provide the required speed for the specified
airflow.

2) Electric Motors

a)

Four Rivers Sanitation Authority
Rockford, IL
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Motor horsepower scheduled on the Drawings are minimum motor
horsepower. Larger motors shall be provided if required to meet the
specified capacities for the equipment furnished. Motors furnished
with equipment shall meet the following requirements.

1. Premium efficient motors with a minimum efficiency of at least
that specified in the Common Motor Requirements for Process
Equipment section shall be provided where available as a
standard option. All other motors shall meet the minimum
efficiency standards required by the 2007 Energy Independence
and Security Act.

2. Designed and applied in accordance with NEMA, ANSI, IEEE,
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10.

11.

12.

Four Rivers Sanitation Authority
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AFBMA, and NEC for the duty service imposed by the driven
equipment, such as frequent starting, intermittent overload, high
inertia, mounting configuration, or service environment.

Rated for continuous duty at 104 °F ambient.

Motors used in applications which exceed the usual service
conditions as defined by NEMA, such as higher than 104° F
ambient, altitude exceeding 3,300 feet , explosive or corrosive
environments, departure from rated voltage and frequency, poor
ventilation, frequent starting, or adjustable frequency drive
applications, shall be properly selected with respect.toitheir
service conditions and shall not exceed specified.temperature
rise limits in accordance with ANSI/NEMA MG 1 for
insulation class, service factor, and motor enclosure type.

To ensure long life, motors shall have nameplate horsepower
kW equal or greater than the maximum load imposed by the
driven equipment and shall carry a service factor rating as
follows:

Motor Size Enclosure Service Factor
Fractional hp kW Open 1.15

Other Than Open 1.0
Integral hp kW, Open 1.15

Other Than Open 1.0
Motors usedwwith adjustable frequency drives shall have
a 1.15 senvice factor on sine wave power and a 1.0 service
factor en drive power.

Designed for full voltage starting.

Designed to operate from an electrical system that may have a
maximum of 5 percent voltage distortion according to
IEEE 519.

Totally enclosed motors shall have a continuous moisture drain
that also excludes insects.

Bearings shall be either oil or grease lubricated.

Motor nameplates shall indicate as a minimum the
manufacturer name and model number, motor horsepower,
voltage, phase, frequency, speed, full load current, locked rotor
current, frame size, service factor, power factor, and efficiency.

Drip-proof motors, or totally enclosed motors at Contractor’s
option, shall be furnished on equipment in indoor, above-grade,
clean, and dry locations.

Totally enclosed motors shall be furnished on:

(A) Outdoor equipment.

(B) Equipment for installation below grade.

(C) Equipment operating in chemical feed and chemical
handling locations.

(D) Equipment operating in wet or dust-laden locations.

220511-5 BV Project No. 411752
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13.  Explosionproof motors shall be furnished as specified by
applicable codes or as specified in other sections.

14. A manufacturer’s standard motor may be supplied on packaged
equipment and fans in which case a redesign of the unit would
be required to furnish motors of other than the manufacturer’s
standard design. However, in all cases, the motor types
indicated are preferred and shall be furnished if offered by the
manufacturer as a standard option.

15. Motors used with adjustable frequency drives shall have
insulation system meeting the requirements of NEMA'MG 1,
Part 31.

Adjustable Frequency Drives

1. Adjustable frequency drives shall be provided as indicated on.the Drawings and shall be
coordinated with the requirements of the associated ‘equipment. The equipment
manufacturer shall be responsible for furnishing the-adjustable frequency drive, for
matching the motor and the drive, and for coordinating.the collection of data and the
design to limit harmonics to the levels specified.

2. Adjustable frequency drives shall be as covered in the Adjustable Frequency Drives
section.

MANUFACTURE AND FABRICATION

Welding
1. All welds shall be continuous (seal type) on submerged or partially submerged
components.

Anchor Bolts and Expansion Anchors

1. Anchor _bolts, expansion anchors, nuts, and washers shall be as indicated in the
Anchorage in Concrete and Masonry section unless otherwise indicated on the Drawings.

Edge Grinding

L. Sharp corners of cut or sheared edges which will be submerged in operation shall be
dulled by at least one pass of a power grinder to improve paint adherence.

Surface Preparation
1. All iron and steel surfaces, except motors, shall be shop cleaned by sandblasting or

equivalent, in strict conformance with the paint manufacturer’s recommendations. All
mill scale, rust, and contaminants shall be removed before shop primer is applied.
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24 MATERIALS

A. Mechanical Identification

L.

Mechanical identification consisting of equipment number plates, equipment information
plates, valve tags, and ductwork identification shall conform to the requirements of the
Equipment and Valve Identification section and as indicated herein.

Number Plates

a. Hand-lettered or tape labels will not be acceptable.

b. Number plates for control equipment such as but not limited to thermostats, control
stations, and emergency ventilation shutoff switches shall in (addition to the
specific device identification list the controlled equipment in parenthesis below the
device number.

Piping

a. Piping identification shall be as specified in the(Protective Coatings section. The
lettering size, length of color field, colors, and, viewing angles of identification
devices shall be in accordance with ASME Al 3y1.

Valves

a. Valve tags shall indicate if the valve 1S normally open or normally closed.

Ductwork

a. Ductwork shall be identified with nameplates as specified herein, or stenciled
painting. Ductwork'shall be identified with the equipment number and area served,
direction of airflows7and service (supply, return, mixed, exhaust, and outside air).

The identification shall be located at equipment, at each side of structure or
enclosure‘penetrations, and at each obstruction.

B. Seismic Design

1.

Equipment and associated attachments and restraints shall be in accordance with the
Meteorological and Seismic Design Criteria section 01 67 00.2.

If required by Section 01 67 00.2, all ductwork and piping associated with the plumbing
and HVAC systems shall be provided with seismic restraints in accordance with Seismic
Hazard Level (SHL) of the latest edition of the SMACNA Seismic Restraint Manual:
Guidelines for Mechanical Systems as specified and in accordance with the applicable
building code. The seismic hazard level used to design the restraints shall be level D.

C.  Special Coatings

1. Where indicated on the Drawings, sheet metal ductwork, dampers, registers, grilles, coils,
and equipment shall be given a special coating suitable for the corrosive atmosphere
indicated. Sheet metal ductwork, dampers, registers, grilles, coils, and equipment
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construction shall be suitable to allow proper application of the special coating system in
accordance with the manufacturer’s recommendation.

PART 3 - EXECUTION

3.1 INSTALLATION

A.  Materials furnished under this section shall be installed in proper operating condition in full
conformity with the drawings, specifications, engineering data, instructions, and
recommendations of the manufacturer, unless exceptions are noted by the Engineer:

B.  The installation of identifying devices shall be coordinated with the application‘ef covering
materials and painting where devices are applied to surfaces. All surfaces to reeeive adhesive
number plates shall be cleaned before installation of the identification device:

End of Section
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Cast Iron Soil Pipe and Accessories

SECTION 22 13 17 - CAST IRON SOIL PIPE AND ACCESSORIES

PART 1 - GENERAL

1.1 SCOPE

A.  This section covers the furnishing of cast iron soil pipe and accessories for the service
conditions as specified herein. Cast iron soil pipe shall be furnished complete with all fittings
and other accessories.

1.2 SUBMITTALS
A.  Drawings and Data

1. Complete specifications, data and catalog cuts or drawings” shall be submitted in
accordance with the Submittal Procedures sectiomItems requiring submittals shall
include, but shall not be limited to, the following:

Pipe, Gaskets, and Couplings
Name of Manufacturer.
Type and Model.
Construction materials, thickness, and finishes.
Coating product data sheets.

Certification by manufacturer that the pipe and fittings furnished are in
accordance with,reférenced standards. Certification shall include legal name and
address of the' manufacturer.

1.3 DELIVERY, STORAGE, AND HANDLING

A.  Shipping shall\be'in accordance with the Product Delivery Requirements section. Handling and
Storage shall be in accordance with the Product Storage and Handling Requirements section.
All materials shall be stored in a sheltered location above the ground, separated by type, and
shall be supported to prevent sagging or bending.

PART 2=-PRODUCTS

2.1 MATERIALS
A.  Product Marking

1. Pipe and fittings shall bear manufacturer’s product marking as required by the referenced
standards. Markings shall be plainly marked including but not limited to country of
origin, manufacturer’s name, and date of manufacturer.
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B.

Material Classification CI-1
CI-1 — Bell and Spigot
Building sanitary drain, waste
and vent piping, building

storm drain piping all
locations.

Material Classification CI-2
CI-2 — Hubless
Building sanitary drain, waste

and vent piping, building
storm drain piping, all

locations except where buried.

PART 3 - EXECUTION

3.1 INSTALLATION

Pipe and Fittings

Jointing Material

Pipe and Fittings

Jointing Material

ASTM A74

Rubber gaskets, ASTM C564.

CISPI 301.

Heavy duty coupling, with'neoprene
rubber sleeve, 304 stainless steel shield,
and stainless steel-clamping bands, or
bolted cast iron.coupling with stainless
steel bolts and'neoprene gasket. Couplings
shall be Clamp-Al Products “HI-
TORQ-125,” Husky “SD 4000,” Mission
Rubber Company LLC “HeavyWeight
Coupling,” or MG Piping Products “MG
Coupling,” without exception.

A. Materials furnished under this seetion will be installed in accordance with the Miscellaneous
Piping and Accessories Installation section.

Four Rivers Sanitation Authority
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Submersible Sump and Sewage Pumps

SECTION 22 13 29.16 - SUBMERSIBLE SUMP AND SEWAGE PUMPS

PART 1 - GENERAL

1.1

1.2

A.

SCOPE

This section covers the furnishing and installation of medium and heavy duty single-stage;
submersible, end suction centrifugal pumping units and controls for sewage service as\specified
and as indicated in the Sump and Sewage Pump Schedule on the Drawings. Each pump shall be
pedestal-mounted as indicated in the schedule.

Piping, pipe supports, and accessories which are not an integral part of the:.equipment or are not
specified herein are covered in other sections.

Each pumping unit shall be complete with a close-coupled, submersible electric motor; controls;
and all other appurtenances specified or otherwise required for(proper operation.

GENERAL

Equipment furnished and installed under this section.shall be fabricated, assembled, erected,
and placed in operating condition in full conformity with Drawings, Specifications, engineering
data, instructions, and recommendations of theequipment manufacturer, unless exceptions are
noted by Engineer. Hydraulic considerations and definition of terms shall be as set forth in the
Hydraulic Institute Standards.

Coordination

L.

Contractor shall verify that each component of the system is compatible with all other
parts of the system; that all piping, materials, pumps, and motor sizes are appropriate; and
that all devices necessary for a properly functioning system have been provided.

Where twovor more units of the same class of equipment are required, they shall be the
productief’ a single manufacturer; however, all the component parts of the system need
not be the products of one manufacturer.

Each manufacturer of major equipment shall have a local service center, or with written
consent of Engineer, shall be able to provide service from other locations
within 24 hours. The service center shall be equipped and staffed to service the system
and shall maintain a local parts supply. Information on equipment manufacturers’
representatives shall be included with the submittals.

Where several manufacturers’ names have been listed in this section as possible
suppliers, only the products of the first manufacturer listed have been checked for size,
functions, and features.
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Submersible Sump and Sewage Pumps

C. General Equipment Stipulations

1. The General Equipment Stipulations shall apply to all equipment furnished under this
section. If requirements in this specification differ from those in the General Equipment
Stipulations, the requirements specified herein shall take precedence.

D.  Seismic Design Requirements

1. Seismic design requirements for products specified herein shall be as indicated,in the
Meteorological and Seismic Design Criteria section.

E. Power Supply
L. Power supply to equipment will be as indicated in the Sump and Sewage Pump Schedule.
F. Mechanical Identification

1. Pumps shall be identified in accordance with the Equipment-and Valve Identification
section.

1.3 SUBMITTALS
A.  Drawings and Data

1. Complete fabrication and assembly drawings, together with detailed specifications and
data covering materials, parts, devices, and accessories forming a part of the equipment
furnished, shall be submittéd.in accordance with the Submittal Procedures section. The
data and specifications, for' each unit shall include, but shall not be limited to, the
following:

Pumps
Name of manuafacturer.
Type and model.
Rotatiye speed.
Size and type of pump discharge connection.
Net weight of pump and motor only.

Complete performance curves showing capacity versus head, bhp, NPSH required,
and efficiency.

Seal type and manufacturer.
Data on shop painting.

Motors
Name of manufacturer.
Type and model.
Type of bearings and method of lubrication.
Rated size of motor, hp kW.
Full load current.
Locked rotor current.
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Submersible Sump and Sewage Pumps

Control Panel and Components
Name of manufacturer.
Type and model.
Dimensions and net weight of complete panel.
Pump control sequence.
Liquid level sensors with mounting details and cable lengths, and sump controls.
Wiring diagrams.
Power and control cable type and size.
Accessories
Sump Cover
Material, thickness, and finish.
Overall dimensions.
Opening locations and dimensions.
Guiderail System
Materials.
Dimensions.

Seismic Design Requirements

Confirmation of compliance with the requirements of the Meteorological and
Seismic Design Criteria section.

B.  Operations and Maintenance Data and Manuals
1. Adequate operation and maifitenance information shall be supplied as required in the

Submittals Procedures section. Operation and maintenance manuals shall be submitted in
accordance with the Submittal Procedures section.

1.4 DELIVERY, STORAGE, AND HANDLING

A.  Shipping shall be.in accordance with the Product Delivery Requirements section. Handling and
storage shall'be in accordance with the Product Storage and Handling Requirements section.

1.5 EXTRAMATERIALS

A. Not used.

PART?2 - PRODUCTS

2.1 SERVICE CONDITIONS

A.  Unless otherwise indicated in the schedules, sump pumps shall be suitable for pumping clear
water with minimal solids of 3/16 inch 5 mm diameter or less, and sewage pumps shall be
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2.2

23

2.4

suitable for pumping sanitary waste and sludge and shall pass a 2 inch sphere. The maximum
pumped liquid temperature shall be 85°F.

PERFORMANCE AND DESIGN REQUIREMENTS

Pumping units shall be designed for the operating conditions and requirements indicated in the
Sump and Sewage Pumps Schedule.

Pump performance shall be stable and free from cavitation and noise throughout the specified
operating head range at minimum suction submergences. Minimum pump hydrostatic test
pressure shall be 1.5 times the pump shutoff head. Each pumping unit shall be designed so that
reverse rotation at rated head will not cause damage to any component.

Where indicated on the Sump and Sewage Pump Schedule to be explosionproof, pumping units
shall be rated and labeled for use in a Class I, Division 1 or 2, Group D,area, as defined by the
National Electric Code. The division shall be as indicated in the schédule:

MATERIALS
Stator Housing and Pump Casing Cast iron, ASTM A48:

Impeller
Heavy Duty Sump Pumps Cast Iron
Sewage Pumps Cast Iron
Shaft Stainless steel, AISI Type 316.
All Wetted Assembly Fasteners  ‘Stainless steel.
Mechanical Seals

Heavy Duty Pumps Double mechanical opposed type, or Tandem mechanical
type, oil lubricated with carbon/ceramic upper seal and
silicon carbide lower seal.

Pedestal Base Cast iron.
Epoxy Coating
Primer. & Finish Coat Carboline “Carboguard 891 or Tnemec “Series N140

Pota-Pox Plus.”

PUMP CONSTRUCTION
Impeller Casing

1. The impeller casing shall have well-rounded water passages and smooth interior surfaces
free from cracks, porosity, blowholes, or other irregularities. Guiderail mounted pumps
shall be provided with a flanged discharge nozzle sufficiently rigid to support the
pumping unit under all operating conditions. Pedestal mounted pumps shall be provided
with a threaded or compression discharge connection. Pipe threads shall conform to
ANSIVASME B1.20.1, NPT.
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B.

Impeller

L.

The impeller shall be a semi-open or enclosed one-piece casting. The interior water
passages shall have uniform sections and smooth surfaces and shall be free from cracks
and porosity. The impeller shall be dynamically balanced and securely locked to the shaft
by means of a key and self-locking bolt or nut.

Seal Chamber

1.

Each heavy-duty pumping unit shall be provided with an oil-filled chamber,_foryseal
lubrication. The chamber shall contain a moisture sensor and shall be providéd)with a
fill/drain plug.

Sealing of Mating Surfaces

1.

All mating surfaces of major components shall be machined, and fitted with O-rings
where watertight sealing is required. Sealing shall be accomplisheéd by O-ring contact on
four surfaces and O-ring compression in two planes, without reliance on a specific
fastener torque or tension to obtain a watertight joint. 'The use of elliptical O-rings,
gaskets, or seals requiring a specific fastener, torque ‘value to obtain and maintain
compression and watertightness will not be decéptable. The use of secondary sealing
compounds, gasket cement, grease, or otherdevices to obtain watertight joints will not be
acceptable.

Lifting Chain

L.

Where indicated in the Sump Pump Schedule and Standard Details on the drawings,
stainless steel chain or cableysuitable for removing and installing each pumping unit shall
be selected and provided by the. pump manufacturer. The chain or cable shall be rated for
at least four times the w¢ight of the pumping unit and shall be of adequate length to reach
five feet above the sump cover with the pumping unit in the normal operational position.

Sump Cover

L.

Where indicated in the Sump Pump Schedule and Standard Details on the drawings, a
sump‘cover shall be furnished by the pump manufacturer. The cover shall be hot dipped
galvanized steel at least 3/8 inch thick or aluminum at least 1/2 inch thick. Openings in
the sump cover shall be provided for vent piping, pump discharge piping, controls, and
electrical cables. Opening dimensions and cover size shall be as needed to suit the
equipment furnished and the sump dimensions indicated on the Drawings. An inspection
opening with bolted cover shall be provided. The opening shall be at least 12 inches by
8 inches 200 mm. All openings shall be gasketed gas-tight.

The sump cover of pedestal mounted pumping units shall be provided with a bolted and
gasketed floor plate for each pumping unit. The floor plate shall be adequate in size to
allow removal of a single pumping unit with attached discharge piping. The floor plate
shall be galvanized, or epoxy coated steel and shall be at least 1/4 inch thick.

Pumping units with guiderail removal systems shall be provided with a hinged access
hatch mounted on the sump cover. The access hatch shall be adequate in size to remove
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2.5

2.6

2.7

each pumping unit with the guiderail system. The hatch shall be provided with two
hinges, handle, and padlock hasp. The hatch shall be gasketed as needed to be gas-tight.

4. Each cover shall be provided with a lifting chain hook and a support bracket for the level
control float cables.

FABRICATION AND MANUFACTURE
Shop Painting

1. All iron and steel parts of heavy-duty pumping units which will be in ‘eontact with
pumped liquid or submerged after installation, including the inside ofl the casing, the
impeller, and the discharge elbow, shall be shop cleaned in accordance ‘with the coating
manufacturer’s recommendations and painted with an epoxy coating system. The coating
shall have a dry film thickness of at least 10 mils and shall consistiof'a prime (first) coat
and one or more finish coats. At least 1 quart of the finish coat material shall be furnished
with each pump for field touchup.

BALANCE

All rotating parts shall be accurately machined and-shall*be in as nearly perfect rotational
balance as practicable. Excessive vibration shall‘be‘sufficient cause for rejection of the
equipment. The mass of the unit and its distribution shall be such that resonance at normal
operating speeds is avoided. In any case, the unfiltered vibration displacement (peak-to-peak),
as measured at any point on the machine, shall not exceed 4 mils for pumping units with a
nominal rotative speed of 1500 rpm.or,greater, 5 mils for pumping units with a nominal rotative
speed less than 1500 rpm and greater'than 900 rpm, or 6 mils for pumping units with a nominal
rotative speed of 900 rpm or less:

At any operating speed, the ratio of rotative speed to the critical speed of a unit or its
components shall be less than 0.8 or more than 1.3.

MOTORS
Motors

I. Pumps shall be driven by an air-filled, totally submersible electric motor manufactured
by the pump manufacturer. Motors shall have a minimum service factor of 1.05. Motor
nameplate rating shall exceed the maximum horsepower kW required by the pump in an
operating head range 20 percent above or below the design point. The stator housing shall
be an air-filled, watertight casing. Motor insulation shall be moisture resistant, Class F,
155°C. Each motor shall be NEMA Design B for continuous duty at 40°C ambient
temperature and designed for at least 10 starts per hour.

2. Motor bearings shall be antifriction, permanently lubricated type. The lower bearing shall
be fixed to carry the pump thrust and the upper bearing free to move axially. The
bearings shall have a calculated AFBMA Lo Life Rating of 40,000 hours when operating
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2.8

at maximum operating head. Maximum shaft runout at the mechanical seals shall not
exceed 2 mils at any point in the operating head range.

Each pump shall be equipped with one or more multiconductor cable assemblies for
power and control. Each multiconductor assembly containing power cables shall be
provided with a separate grounding conductor. Each cable assembly shall bear a
permanently embossed code or legend indicating the cable is suitable for submerged use.
Cable sizing shall conform to NEC requirements. With the exception of 120 volt units, all
cables shall be of sufficient length to terminate in a junction box or control panel outside
the sump as indicated on the Drawings, with 10 feet of slack which will be coiled“in the
sump. Power and control cables for 120 volt units shall be of sufficient length to reach
the power supply receptacle or junction box as indicated on the Drawings, with 5 feet of
slack. Each cable shall be supported by AISI Series 300 corrosion-resistant stainless steel
Kellems or woven grips to prevent damage to the cable insulationAMounting of cable
supports in the sump shall be coordinated by the supplier to prevent damage to the cable.

The cable entry water seal shall include a strain relief and a,grommet type seal designed
so that a specific fastener torque is not required to ensure a watertight, submersible seal.
The cable entry junction box and motor shall be separated by a stator lead sealing gland
or a terminal board. The junction box shall isolate the.motor interior from moisture
gaining access through the top of the stator housing:

The motor and its integral protective controls,shall be rated and labeled for use in an
exposure classification like that of the pump; under both submerged and unsubmerged
conditions.

CONTROLS

Each pumping unit shall be provided with a complete control system as indicated herein. The
control system type shall be‘as indicated in the Sump and Sewage Pump Schedule.

Heavy-Duty Duplex Contrel System

Heavy duty duplex control systems shall consist of a control cabinet and sump level
sensors/for, control of heavy-duty duplex pumping systems.

Control Cabinet

a. The control cabinet shall include for each pump all controls specified herein or
required for a properly operating system. The cabinet shall include the following
features:

1)  NEMA Type 4X metallic enclosure.

2) One main thermal magnetic circuit breaker disconnect with external
lockable operating handle.

3) Two NEMA rated combination magnetic motor starters with motor circuit
protector and manually reset bimetallic ambient compensated overload
relays.

4) One pump alternator.

5) Two control power transformers with both primary leads fused and one
secondary lead fused. One secondary lead shall be grounded.
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6) Independent control power circuit for each pump. Control power circuits
shall be interlocked such that one control power circuit serves as a backup to
the other control power circuit.

7) Ground terminal, control relays, numbered and wired terminal strip.

8) Two 3 position “Test-Off-Automatic” selector switch for pump operation.
Selector switch shall be spring return from Test to Off position. In “Test”
position the pump shall run, in “Off” position the pump shall be off, in
“Automatic” position the pumps shall run as specified in the control
sequence paragraph.

9) One high water alarm “Test-Auto-Silence” switch when high water,alarm is
specified in the Sump and Sewage Pump Schedule. Switch shall<be’ spring
return from Test and Silence position to Auto position.

10)  One high water audible alarm horn and silence pushbuttoniand alarm light
when high water alarm is specified in the Sump,and) Sewage Pump
Schedule. Alarm horn shall be 4 inch 95 dB and shall beymounted on the
bottom of the cabinet. Alarm light shall be a red flashing light mounted on
top of the cabinet.

11) Two red running lights, two white control_powerion lights, two red motor
overload lights, two red motor high temperature alarm lights, two red
moisture detected alarm lights.

12) Two elapsed time meters.

13) Two isolated dry type contacts\for high water alarm, one common isolated
dry type contact for motor doverload, motor high temperature, moisture
detected.

14)  One alarm reset pushbutton. This button shall reset all alarm contacts. Alarm
lights shall stay illuminated until the alarm condition is cleared.

3. Motor Protection

a. Each motor of heayy-duty pumping units shall be protected by temperature
switches mourited, in each phase winding and designed to operate at 140°C +5°C.
The oil-filled=seal chamber shall be provided with a moisture detection system
furnished by ‘the pump manufacturer, complete with all sensors, cables, control
power transformers, auxiliary relays, and junction boxes. Motor protection controls
shallklbe mounted inside the control cabinet. The temperature switches and moisture
detection system shall be provided with a manual reset for explosionproof pumps
and automatic reset for non-explosionproof pumps.

4. Liquid Level Sensors

a. Liquid level sensors consisting of an assembly of weighted ball floats with integral
switches shall be furnished by the pump manufacturer. The sensors shall be
suitable for duplex pump operation with high water alarm and shall be Weil “8230
Series.” Each system of sensors shall be furnished complete with all required
mounting brackets, weights, galvanized steel mounting pipes and accessories,
control power transformers, auxiliary relays, cables, and junction boxes.

5. Control Sequence
a. Upon an increase in sump liquid level, the lead pump shall be energized. If the
liquid level continues to rise, the lag pump shall be energized. Upon a further
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increase in liquid level, the high-water alarm light located on the face of the pump
control panel shall be illuminated, an audible alarm shall be sounded, and the
isolated alarm contact shall close. As the sump liquid level decreases to the
“Pumps Off” setpoint, both pumps shall be de-energized. The pumps shall
automatically alternate lead-lag duty upon each cycle. Sump liquid level setpoints
shall be as indicated in the Sump and Sewage Pump Schedule. In the event that
moisture is detected in the seal chamber or if high motor temperature is detected,
the respective alarm light located on the face of the control panel shall be
illuminated and the pump shall be de-energized. The pump shall require a manual
restart.

PART 3 - EXECUTION

3.1

3.2

A.

INSTALLATION

Equipment and materials furnished under this section shall be installed in proper operating
condition in full conformity with the drawings, specifications, engineering data, instructions,
and recommendations of the equipment manufacturer, unless exceptions are noted by Engineer.

Pumping units shall be leveled, plumbed, aligned, and wedged into position to fit connecting
piping. Installation procedures shall be as recommended by the pump manufacturer and the
Hydraulic Institute Standards. Grouting shall be‘as specified in the Grouting section.

Special care shall be taken to ensure that piping-stresses are not transmitted to the pump
connections. After final alignment and bolting, pump connections shall be tested for applied
piping stresses by loosening the pump connections. If any movement or opening of the joints is
observed, piping shall be adjusted to proper fit.

Control cables shall be supported-to avoid tension and damage. Liquid level sensors shall
operate freely and shall be adjusted to the levels indicated on the Drawings.

FIELD QUALITY CONTROL

Installation Supervision

1. The~equipment manufacturer shall furnish installation supervision services when
indicated in the Equipment Schedule section.

Installation Check

1. The equipment manufacturer shall provide a certificate of proper installation when
indicated in the Equipment Schedule section.

Functional Testing.

1. The equipment manufacturer shall provide functional testing assistance when indicated in
the Equipment Schedule section.
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D.  Performance and Other Testing

1. The equipment manufacturer shall provide performance and other testing services when
indicated in the Equipment Schedule section.

33 STARTUP AND TESTING

A.  Startup requirements and field performance testing shall be as indicated in the Startup
Requirements section.

End of Section
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Testing, Adjusting, and Balancing

SECTION 23 05 93 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 - GENERAL

1.1 SCOPE
A.  This section covers the cleaning, testing, adjusting, and balancing of the air system(s) assoeiated
with the heating, ventilating, and air conditioning (HVAC).
1.2 GENERAL
A.  Equipment and systems shall be cleaned, tested, adjusted, and balanced infull conformity with
the drawings, specifications, engineering data, instructions, and recommendations of the
equipment manufacturer unless exceptions are noted by Engineer.
B. Coordination
1. Contractor shall verify that all components/and>devices necessary for a properly
functioning system have been provided. Prior’ to cleaning, testing, adjusting, and
balancing, Contractor shall verify that each.system has been installed properly and is
operating as specified. Equipment bearings shall be lubricated in accordance with the
manufacturer’s recommendations.
2. Air systems shall be complete land operating, with dampers, filters, ductwork, air outlet
and inlet devices, duct mounted equipment, and control components.
C.  Governing Standards
1. Except as modified or supplemented herein, all work covered by this section shall be
performed in aecordance with all applicable municipal codes and ordinances, laws, and
regulations:»In case of a conflict between this section and any state law or local
ordinance; the latter shall govern.
2. All"work shall comply with the latest edition of AABC, NEBB, or SMACNA standard
manuals for testing, adjusting, and balancing of air systems.
1.3 SUBMITTALS
A."y Drawings and Data
1. Complete apparatus report sheets for all air systems shall be accurately and completely
filled out in accordance with the Standard’s manual. The testing and balancing results
shall be submitted on the TAB report forms of the applicable standard. Copies of the final
test readings and report sheets shall be submitted in accordance with the Submittals
Procedures section.. The submittal shall include a reduced set of drawings, with the air
outlet devices, air inlet devices, and equipment identified to correspond with the report
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sheets. Test dates shall be recorded on the individual TAB report forms indicating when
the actual testing was performed.

2. The apparatus report sheets shall include the following information:

a. Title Page:
1) Company name
2)  Company address
3) Company telephone number
4) Project name
5) Project location
6)  Project Engineer
7) Project Contractor
8)  Project altitude
9)  Date

b. Instrument List:
1) Instrument
2)  Manufacturer

3) Model
4) Serial number
5)  Range

6) Calibration date

c. Air Moving Equipment:
1)  Unit number
2) Location
3) Manufacturer
4) Model and‘serial number
5)  Airflow, design and actual
6) Total static pressure (total external), design and actual
7) Static_pressure, inlet and discharge
8)  Totalpressure
9) Fan'RPM, design and actual

d. Electric Motors:
1) Manufacturer
2) Motor type and frame

3) HP/BHP
4) Phase, voltage, amperage, nameplate, actual, no load
5) RPM

6) Service factor
7) Starter size, rating, heater elements

e. V-Belt Drive:
1)  Required driven RPM
2) Driven sheave make, diameter, and RPM
3) Belt make, size, and quantity
4) Motor sheave make, diameter, and RPM
5) Center to center distance, maximum, minimum, and actual
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f. Outside Air Data:

1) Unit number
2) System airflow, design and actual
3) Outside airflow, design and actual
4) Outside air temperature
g. Duct Traverse:
1) System zone/branch
2)  Ductsize
3) Area
4)  Velocity, design and actual
5)  Airflow, design and actual
6) Duct static pressure
7) Air temperature
8) Air correction factor
h. Outlet and Inlet Devices:
1)  Air outlet and inlet device number
2) Room number/location
3)  Air outlet and inlet device type
4)  Air outlet and inlet device size
5) Area factor
6)  Velocity, design, preliminary, and\final
7)  Air flow, design, preliminary,'and final
8) Percent of design airflow
1. Sound Level Report:
1) Location
2)  Octave bands - equipment off
3) Octave bands =.equipment on

J- Air Cooled Split System Heat Pump:

1)  Unitnumber
2) Location
3). ' Manufacturer and model
4) Refrigerant type and cooling/heating capacity
5) Entering DB air temperature, design and actual
6) Leaving DB air temperature, design and actual
7)  Number of compressors
8) Suction pressure and temperature
3. Product data indicating cleaning materials and treatment, chemicals, and reports on the

analysis of system water after cleaning and after treatment, shall be submitted in
accordance with the Submittals Procedures section.

1.4 QUALITY ASSURANCE

A.  Contractor shall provide the services of a licensed independent contractor, certified by AABC,
NEBB, or TABB and with proven experience on at least three similar projects, to perform
operational testing, adjusting, and balancing of the air systems. The work shall be performed in
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accordance with the latest edition of the procedural standards as published by the National
Organization associated with the testing, adjusting, and balancing contractor.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

SERVICE CONDITIONS

All equipment shall be adjusted or balanced to meet the specified conditions and to operate-at
the elevation indicated in the equipment sections.

CONSTRUCTION

Painting

1. Surface finish damaged during cleaning, testing, adjusting, and balancing of equipment

shall be repaired to the satisfaction of Engineer. Field painting shall be as specified in the
Protective Coatings sections.

PART 3 - EXECUTION

3.1

A.

B.

3.2

A

33

A.

INSPECTION

Before testing and balancing the air system, doors and windows surrounding the area served by
the system shall be closed. Fans shall,be checked for correct rotation and rotative speed.
Dampers shall be open and access doors and panels shall be closed during the testing and
balancing period.

A resistance shall be placed at all filter locations to simulate dirty filter conditions. The filter
resistance shall be as“follows:

Filter Type Simulated Loss

2 inch pleated 0.35 inch water column

STARTUP REQUIREMENTS

System equipment shall be subject to preliminary field tests as indicated in Startup
Requirements section.

FIELD PERFORMANCE TESTING

Field performance tests shall be conducted for each system to demonstrate each is functioning
as specified and to the satisfaction of Engineer. All tests shall be conducted in a manner
acceptable to Engineer and shall be repeated as many times as necessary to secure Engineer’s
acceptance of each system. If inspection or tests indicate defects, the defective item or material

Four Rivers Sanitation Authority 230593-4 BV Project No. 411752
Rockford, IL 12/20/2022
Aerobic Granular Sludge - Phase I



Testing, Adjusting, and Balancing

34

3.5

F.

shall be replaced, and the inspection and tests shall be repeated. All repairs to piping shall be
made with new materials. Caulking of threaded joints or holes will not be acceptable.

Air filters which are subject to a pressure loss exceeding the dirty filter values shall be removed
and replaced. The spare air filters furnished with equipment shall not be used as the replacement
filters. Dirty filter values shall be as follows:

Filter Type Dirty Filter Conditions

2 inch pleated 1 inch water column

Refrigerant Piping
1. The refrigerant piping system shall be tested in accordance with ANSI/ASME B31.5.

2. After testing of the refrigerant piping system is completed, the systemsshall be charged
with the proper refrigerant and placed in operation.

3. The completed refrigerant system shall be guaranteed to, be sufficiently free from leaks
for 1 year from the date of acceptance. The loss of refrigerant shall not exceed 5 percent
over that period.

CLEANING

At the completion of the testing, all parts of the installation shall be thoroughly cleaned. All
equipment, ductwork, pipes, valves, and fittings-shall be cleaned of grease, debris, metal
cuttings, and sludge. Any stoppage, discoloration, or other damage to parts of the building, its
finish, or furnishings shall be repaired\by Contractor at no additional cost to Owner.

ADJUSTING & BALANCING
The air system shall besadjusted and balanced.

All instrumentation shall be calibrated in accordance with the governing standard manual and
shall be checked\for'accuracy before testing, adjusting, and balancing the systems. The accuracy
of the instrumentation shall be not less than specified by the testing, adjusting, and balancing
standard/manual or the instrument manufacturer.

Alldata, including system deficiencies encountered and corrective measures taken, shall be
recorded. If a system cannot be adjusted to meet the design requirements, Contractor shall
notify Engineer in writing as soon as practicable.

Following final acceptance of the certified balancing reports, the testing and balancing
contractor shall permanently mark the settings of all adjustment devices, including valves and

dampers, and shall lock the memory stops.

All ceiling tiles, belt guards, panels, and doors removed during testing, adjusting, and balancing
shall be reinstalled.

Air Systems
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1. Air systems shall be adjusted to the design airflows indicated on the Drawings. Airflows
shall be adjusted to maintain a net positive (supply airflow greater than exhaust airflow)
or negative (exhaust airflow greater than supply airflow) pressure as indicated on the
Drawings. Dampers located behind air outlet and inlet devices shall be used to adjust the
airflow only to the extent that the adjustments do not create objectionable air movement
or noise. Fans shall not be adjusted above the maximum safe speed as determined by the
fan manufacturer.

2. Dampers with operators shall be checked for tight shutoff when in the closed position.
Shutoff dampers shall not be used for balancing.

End of Section
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SECTION 23 09 11 - BUILDING SYSTEMS CONTROLS

PART 1 - GENERAL

1.1 SCOPE

A.  This section covers the design, furnishing, and installation of control systems and
instrumentation associated with the heating, ventilation, and air conditioning (HVAC)
equipment and systems including all associated equipment, devices, and controls neeessary for
proper operation.

1.2 GENERAL

A.  Equipment furnished and installed under this section shall be fabricated, assembled, erected,
and placed in proper operating condition in full conformity with the Drawings, Specifications,
engineering data, instructions, and recommendations of the €quipment manufacturer unless
exceptions are noted by Engineer.

B.  All software and documentation developed for the project building system controls shall
become the property of the Owner upon completion.of the project. These include but are not
limited to system documentation, project graphie, images, project database, record drawings, and
specific project application programming code:

C. Coordination

1.

The control and instrumentation shall be designed and coordinated for proper operation
with the controlled equipment and materials furnished under other sections, under other
contracts, and with-related existing equipment. All controls devices and instruments shall
be applied in full _conformity with the Drawings, specifications, engineering data,
instructions, and,recommendations of the device manufacturer and controlled equipment
manufacturer unless exceptions are noted by Engineer.

Contracter shall verify that each component of the system is compatible with all other
partstof the system and that all devices necessary for a properly functioning system have
beenprovided.

Contractor to make sure that new system components to be incorporated into the existing
DDC system at the facility which is utilized in other buildings throughout the site.
Owner’s current standard includes Distech controllers integrated with using Niagara
framework and programming.

Where two or more units of the same class of equipment or instrumentation are needed,
they shall be the product of a single manufacturer; however, all the component parts of
the system need not be the products of one manufacturer.

Contractor shall provide coordination with the other contractors and supervision of
installation as needed during construction. This includes products furnished but not
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necessarily installed, products installed but not necessarily furnished, and products not
furnished and installed but integrated with the building control systems.

6. Contractor shall coordinate with the Work to make certain that the field wiring associated
with the work of this section is completed in accordance with the requirements of the
heating, ventilating, and air conditioning equipment furnished and their interconnection.
The temperature controls supplier shall design and furnish a complete and functional
control system in accordance with this Section, the Drawings, specifications, and
sequence of operation. The control wiring shall be furnished and installed as described
herein so that all HVAC equipment will function as described in the HVAC sequence of
operation

7. Conduit and control wiring for all control circuits needed between all field mounted
HVAC controlling and indicating devices, such as, but not limited to, damper and valve
actuators, temperature/digital control panels, motor starters, and, the HVAC equipment,
shall be furnished and installed as specified in the cable and raceways paragraph. Cable
and conduit for all HVAC power circuits shall be as specified\in the Electrical section.
All interconnecting wiring shall be appropriate for the service and shall result in a
properly functioning system.

8. Motor starters will be provided with terminal blecks, for the termination of conductors for
operational control and run/off status of the*equipment. Refer to the electrical schematics
for additional information.

9. The temperature controls supplier shall jhave a local service center, or with written
consent of Engineer, shall bep able” to provide service from other locations
within 24 hours. The service.center'shall be equipped and staffed to service the system
and shall maintain a local)parts. supply. Information on supplier representatives for
temperature controls shall be included with the submittals.

10.  Where several mantfacturers’ names have been listed in this section as possible
suppliers, only the products of the first manufacturer listed have been checked for size,
functions, and features.

D.  General Equipment Stipulations

1. The General Equipment Stipulations shall apply to all equipment and materials provided
under)this section. If requirements in this specification differ from those in the General
Equipment Stipulations, the requirements specified herein shall take precedence.

E. Governing Standards

1. Except as modified or supplemented herein, all work covered by this section shall be
performed in accordance with all applicable municipal codes and ordinances, laws, and
regulations. In case of a conflict between this section and any state law or local
ordinance, the latter shall govern.

2. When indicated by the applicable codes, panel assemblies, materials, and equipment shall
be approved, identified, labeled, or listed by Underwriters’ Laboratories or other testing
organization acceptable to the governing authority.
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1.3

Power Supply

L. Power supply for controls shall be 120 volts, 60 Hz, single phase unless otherwise
indicated or necessary for a properly operating system.

Metal Thickness

1. Metal thickness and gages specified herein are minimum requirements. Gages refer to US
Standard gage.

Mechanical Identification

1. Mechanical identification for equipment, control devices, piping, valves, and ductwork
shall conform to the requirements of the Basic Mechanical Building| Systems Materials
and Methods section.

Lubrication

I. Lubrication shall conform to the requirements of the Basic Mechanical Building Systems
Materials and Methods section.

SUBMITTALS
Drawings and Data

1. Complete assembly and installation drawings, power wiring, control wiring and
schematic diagrams, together with detailed specifications and data covering materials,
parts, devices, and accessories forming a part of the equipment furnished, shall be
submitted in accordance ‘with the Submittal Procedures section. Device tag numbers
indicated on the Drawings shall be referenced on the wiring and schematic diagrams
where applicable. The.data and specifications shall include, but shall not be limited to,
the following:

a. Published descriptive data on each item of equipment and accessories, indicating
all“specific characteristics and options and identified with the designation used
herein and on the Drawings.

b. Schematic control diagrams giving specific data on all settings, ranges, actions,
adjustments, and normal positions. Although schematic, these diagrams shall, as
closely as possible, represent the actual system with all significant equipment and
devices identified and located relative to each other. These diagrams shall also
show detailed multiline wiring and instrument piping with all terminals and ports
accurately identified. The wiring diagrams shall show the internal connections of
the temperature control panels and all field wiring to equipment remote from the
control panels, including wiring to Owner-furnished equipment. The wiring
diagrams shall be complete, showing all connections necessary to place the
temperature control systems in operation. Wiring diagrams shall be detailed to the
degree necessary for field construction and shall include all related wiring.

c. Written sequence of operation for each system corresponding to the control
schematics.
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Detailed panel construction drawings, including description of all materials and
finishes, complete internal wiring and piping schematics, panel face layout, and
complete data on all mounted components.

Space thermostat schedule indicating the types of covers and means of adjustment
for each space.

Conduit and wire types.

Data for DDC system hardware, software, and architecture including schematic
diagrams for all control, communication, and power wiring. The schematic
diagrams shall indicate how each device is wired and powered and include a
schematic flow diagram with air and refrigeration system components and ‘control
devices.

A point list for each system controller including both physical inputs“and outputs
along with virtual points. The list shall include the name, scanning frequency,
units, default value, alarm values and alarm differentials .to. return to normal
condition, massage and alarm report, and description.

A list of color graphic screens indicating the conceptual layont of pictures and data
to be available at the operator terminal.

B.  Operations and Maintenance Data and Manuals

L.

Adequate operation and maintenance informationsshall be supplied as required in the
Submittal Procedures section. Operation and maintenance manuals shall be submitted in
accordance with the Submittal Procedures séction.

1.4 QUALITY ASSURANCE

A.  Quality assurance shall comply withthe requirements of the Basic Mechanical Building
Systems Materials and Methods section.

B. Contractors Qualification

L.

C. Tolerances

The entire system,shall be designed, coordinated, and supplied by a qualified Contractor
who is regularly~engaged in the business of designing and building instrument and
control systems for heating, ventilating, and air conditioning equipment. The Contractor
shall havevat least 5 years of documented experience in designing and installation of the
products‘specified and shall be employed by the control manufacturer or be an approved
certified installer with full responsibility for proper operation of the control including
startup and calibration of each component in the controls system.

The qualified Contractor shall have particular experience with Niagara programming for
new system integration with the existing operating DDC system at the facility.

1. Unless otherwise indicated, the controls shall maintain space temperatures within +2° F,
and the relative humidity within £5 percent of the setpoint.
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1.5

A.

1.6

A.

B.

C.

DELIVERY, STORAGE, AND HANDLING

Shipping shall be in accordance with the Product Delivery Requirements section. Handling and
storage shall be in accordance with the Product Storage and Handling Requirements section.

EXTRA MATERIALS

Extra materials shall be furnished for the systems as follows:

Extra Materials Quantity
Thermostats 1 of each type
Current sensor 1 of each type

Extra materials shall be packaged in accordance with the Product Delivery Requirements
section with labels indicating the contents of each package. Each label shall indicate the
manufacturer’s name, equipment name, equipment designation, partinomenclature, part number,
address of nearest distributor, and current list price. Extra materials shall be delivered to Owner
as directed.

Extra materials subject to deterioration such as ferrous-metal items and electrical components
shall be properly protected by lubricants or desiccants‘and’encapsulated in hermetically sealed
plastic wrapping.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

B.

C.

SERVICE CONDITIONS

All equipment shall be designed to meet the specified conditions.

PERFORMANCE AND‘DESIGN REQUIREMENTS

A complete system of automatic temperature controls shall be furnished and installed to
accomplish the control described in the sequence of operations. All control equipment shall be
compatible for operating with the control system provided.

Theicontrol system shall consist of all necessary thermostats, control valves, switches, relays,
timers, and gauges in accordance with the sequence of operation indicated on the Drawings.
Technical engineering services, including but not limited to engineering, programming,
installation supervision, commissioning, and troubleshooting shall be provided for a complete
and functional system.

Elevation

1. Equipment shall be designed to operate at the elevation indicated in the Meteorological
and Seismic Design Criteria section. All equipment furnished for sites above 2000 feet
above sea level shall be properly derated to operate and meet the specified capacities at
the site conditions.
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23 ACCEPTABLE MANUFACTURERS

A.  The temperature control components and systems shall be manufactured by Distech or approved
equal. Where manufacturers are not specified, materials and equipment furnished shall meet the
performance and design requirements indicated. Niagara programming framework shall be
utilized for the new components for their integration into existing DDC system.

24 MATERIALS

A.  All products used shall be new and part of the manufacturer’s current product line. Materials
shall be supported for at least 5 years after completion with extra materials available:

B.  Electric/Electronic Control Systems

1. Electric/electronic control systems shall be furnished and installed ‘as indicated on the
Drawings and specified herein.

2. Thermostats

a. Thermostats specified in the individualsequipment paragraphs shall be provided
with the respective equipment.
1) Two Position Wall Mounted /Thermostats (Blowers). Two position wall
mounted thermostats shall besHoneywell “T631A Airswitch,” Penn Controls
“A19BAC-1,” or Siemens Building Technologies.

Two position wall mounted thermostats shall be line voltage type. The
thermostats shall have atange of approximately 35° F to 100° F with a
nonadjustable differential of 3.5° F . The thermostats shall have a spdt
switch ratedufor 1 horsepower.

2) Two Pesition Corrosion Resistant Wall Mounted Thermostats (Pipe
Galleries)=Two position wall mounted thermostats located in wet or
corfoesive environments shall be Honeywell “T631F.”

Two position corrosion resistant wall mounted thermostats shall be line
voltage type. The thermostats shall have a range of approximately 35° F

to 100° F 2 with a nonadjustable differential of 3.5° F. The thermostats shall
have a spdt switch rated for 1 horsepower.

3) Low Limit Thermostats. Low limit thermostats shall be Honeywell “L480,”
or Penn Controls “Model A11A-1,” or Siemens Building Technologies.

Low limit thermostats used for low temperature cutout shall be capillary,
line-voltage type, complete with spst switches. The sensing elements shall
be at least 20 feet long. The thermostat shall be responsive to the lowest
temperature along the measuring element, shall have a range of
approximately 35° F to 45° F, and shall be manually reset.

4) Programmable Wall Mounted Thermostats.

Programmable, wall mounted thermostats shall be provided by split system
DX heat pump manufacturers.
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C.

Programmable wall mounted thermostats shall be single or multistage as
required by the controlled equipment, solid state programmable electronic
type configurable for use with a conventional or heat pump system. The
thermostats shall have a setpoint range of approximately 45° F to 95° F 7°
with the following features:

a) 7-day programming with 2 occupied/unoccupied periods per day.

b) Automatic heat/cool changeover.

c) Battery backup.

d) Setback controls to automatically restart and temporarily ©Operate
system during setback periods.

e) Digital display.

) Temporary override of setpoints.

g) Configurable LED’s.

h) Where an economizer is used, the programmable thermostat shall be
suitable for interfacing with the economizer control package.

5) Hydrogen Sulfide Gas Detectors. Gas detectors denoted H2S on the
drawings to be provided by Div. 22 and connected to DDC system for
ventilation interlock and general alarming:

H2S Gas Detectors shall have an ¢lectrochemical sensor, to be 3 wire, with
sink or source current output 4-20mA yinput voltage 24 VDC, and have 3
relay SPDT outputs.

Full scalable range shall\be form 10.0 to 100.0 ppm with default alarm point
Al —10 ppm and A2 — 20 ppm. Accuracy <+- lppm.

The sensor housingte be constructed from stainless steel and shall come
with integral mounting plate with 4 x mounting holes for M8 bolts. IP66
rated.

Basis of design model: Honeywell Sensepoint XCD.
Equivalentproducts are acceptable: Rosemount, ABB, or MSA.

Direct Digital Control'\Systems

1.

General

The Direct Digital Control (DDC) system shall be furnished and installed as
indicated on the Drawings and as specified herein. The DDC system shall consist
of all sensors, controllers, network managers, control relays, actuators, wiring, and
other devices necessary for a complete and functional system. The system shall be
capable of integrating multiple HVAC system functions, including data sharing,
alarm/event management, scheduling, trending, and device/network management.
The DDC system of FRSA AGS shall provide remote monitoring, accessing and
control of the HVAC equipment. The facility consists of two buildings. Each
building has a localized Temperature Control Panel (TCP) and only Pipe Gallery
has Equipment Control Panel (ECP). The panels shall house all necessary relays,
controllers, terminal strips and power supplies. The DDC panel shall be located in
MCC Room and provided the aggregation of the controls data from the two
building. The DDC panel shall provide communication with the existing plant
DDC System.
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c. The Contractor shall furnish and install a direct digital control (DDC) building
automation system (BAS) based on the Niagara framework with Distech
controllers. The Contractor prior the bidding to verify onsite the spare capacity of
the existing DDC system to tie-in new facility building control system.

d. The Contractor shall provide all relays, controllers, gateways, thermostats, damper
actuators controlled by DDC. A dedicated DDC control panel will be located
inside the MCC Room.

e. New graphics shall be created and added into the existing Operator’s Station on the

plant. A Web access remote access point shall be provided for special plant

personnel determined by the Owner.

f. The Contractor to provide in the submittals a detailed description efithe DDC
system and its components, both hardware and software including:

1) A block diagram of the BAS showing overall configuration and
identification of all major components.

2) A list, along with technical data of every hardware component provided,
including stand-alone panels, interface devices,“communication devices,
sensors, relays, transducers, etc.

3) A detailed description of the operating system and Operator Control
Language (OCL) software, and list of deseription of all alarms, reporting,
and trending routines, and other applications.

g. The DDC system shall consist of, but shall.not be limited to, the following:

1) A network of interoperable, Stand-alone digital controllers for control of
make-up air unit and exhaust fansy ,. Electric unit heaters, wall heaters are
controlled locally via ,vendor, provided thermostats, while DDC system
monitors them for common alarm/failure status.

2)  Hydrogen sulfide gasidetectors (H2S) to be provided and be part of the DDC
system and not;the plant’PCS system.

3) An integrated, .open=protocol communication network consisting of multi-
level busesyfor communication between the operator interface, building
controllers,, custom application controllers, and application specific
controllers.

4) Sensorsyy transmitters, detectors, and accessories necessary for proper
operation of the system and equipment.

5) Documentation and software forming a complete operating system to
achieve the sequence of operations indicated on the Drawings.

6). | A workstation for use as a operator graphical interface for alarm
management, configuration, and programming.

7) Contractor to coordinate with Owner if interface graphics can be integrated
into existing operator stations or a new operator’s terminal shall be supplied
(by the Contractor).

h. The system shall be of modular design and shall permit expansion of both capacity
and functionality through the addition of sensors, actuators, controllers, and
operator devices.

1. The failure of any single component, including the building controller, or network
connection shall not interrupt the execution of control strategies at other
operational devices. Master controllers shall employ a spare control strategy to
ensure control execution is not interrupted.
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2. Performance

The system performance, control stability, and accuracy shall be as in the
individual device paragraph and as indicated below.

Control Variable Control Accuracy Range of Medium
Air Pressure +0.2 inch wc 0-6 inches wc

+0.01 inch wc -0.1 to 0.1 inch wc
Airflow +10% of full scale

Space Temperature +£2°F

Duct Temperature ~ +3°F

The system design shall be sized at all levels such that the system.can‘be expanded
to at least twice the number of input and output objects required for this project.

3. Networking/Communications

a.

The DDC system shall be an integrated open protocolycommunication network
system configured to perform the functions described’in the sequence of operation.
The system arrangement shall be a multi-level, system consisting of a high speed,
peer-to-peer bus for communication between the workstation and building
controllers and a secondary bus for communication between building controllers,
custom application controllers, , and Vapplication specific controllers. The
communication buses shall be jeapable of communicating information such as
global objects, alarms, and operator-entered commands and information requests.
The system’s design shall in¢lude provisions to expand or modify the network.
The design of the network system shall be as required to communicate with third
party systems using an epen protocol or gateway for proprietary type systems.
The DDC controllers shall be capable of full stand-alone operation allowing
execution of control strategies with default values when bus communication and
global data is not.available. In addition, the controllers shall reside on the network
so that communications may be executed directly to and between DDC controllers,
and shallallow intelligent interface for program changes, command inputs, and
output of operating data.

The digital control system shall allow all operator devices, either network resident

or,connected via the Internet, to access all point status, status information, system

software, custom programs, and application report data on the network. Access to
system data shall not be restricted by the hardware configuration of the DDC
system and shall be capable of system access by a standard web browser over the

Internet.

When it would be inefficient or impractical to provide multiple sensors, the digital

control system shall provide global data sharing or global point broadcasting

between DDC controllers.

The network design shall provide:

1) Data transfer rates for alarm reporting and quick point status from multiple
DDC controllers.

2) Support of any combination of DDC controllers. A minimum of 50 DDC
controllers shall be supported on a single local network or control bus. The
bus shall be addressable for up to 50 DDC controllers.

3) Detection of single or multiple failures of DDC controllers or the network
media.
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4) Error detection, correction, and re-transmission as necessary to guarantee
data integrity.

5) Commonly available, multiple-sourced, networking components shall be
used.

6) Use of an industry standard protocol, such as Ethernet, for communications
interface at the network interface level.

7) Automatic synchronization of controller time clocks at least daily. A change
to the time clock in any controller shall automatically broadcast to all
controllers on the network.

Each building controller, custom application controller, and application, specific

controller shall include provisions for connection to a portable operator’s_terminal

which will allow the system operator to interface with the control network.

4. Operator Workstation (applicable if required)

a.

See chapter in section above C-1-b-6 for coordination, whether the Operators
Workstation to be provided or only graphics updated at the existing plant
workstation.

The operator workstation shall be furnished by the.Contractor.

The operator workstation shall be provided as a.graphical user interface for
command entry, information management;, network alarm management, and
database management functions. The workstation shall consist of a personal
computer with color monitor, mousej keyboard, and printer. The workstation will
allow a user to interface with thewnetwork via dynamic color graphics. Each
mechanical system, floor plan,‘and) control device will be depicted by point-and-
click graphics. The waorkstation performance shall display a graphic
with 20 dynamic points swithyall current data within 10 seconds and be able to
refresh within 8 seconds."Any command by the operator shall cause a reaction at
the device in less, than 2'seconds. All scanned data shall be current within the
previous 6 seconds.

The workstation shall have multiple-level password access protection so that each
user can have-a unique username and password. Operators will be able to perform
only thescommands available for their respective passwords as set by the system
administrator. Menu selections displayed at any operator device shall be limited to
only<the items defined for the access level of the password used to log-on. A user-
definable, automatic log-off timer shall be provided to automatically log off the
current operator should keyboard or mouse inactivity be detected. The same
passwords shall be used at any controller for the specific user and all security
system data shall be stored in an encrypted format.

The operator interface shall allow the operator to perform commands including,
but not limited to, the following:

1) Start up or shut down selected equipment.

2) Adjust setpoints.

3) Add/modify/delete control strategies.

4)  Enable/disable process execution.

5) Enable/disable totalization for each point.

6) Enter temporary override schedules.

7)  Define holiday schedules.

8) Change time/date.

9) Add/modify/delete alarm points and limits.

10) Command controller outputs for maintenance/test operations.
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11)  View and acknowledge a minimum of the last 50 alarms.
12)  Create, delete, or modify control strategies.

13) Add/delete objects to the system.

14)  Generate reports formatted for printing.

5. Software Features

a. System Software. The system software shall provide a multitasking type
environment that allows the user to run several applications simultaneously. while
monitoring information and annunciating alarms. The software shall be graphically
orientated allowing up to 10 graphic screens to be displayed at oncel Graphic
screens shall have the capability to contain objects for text, real-time values,
animation, logs, graphs, document links, schedule objects, and, links to other
graphic screens. A graphics library of HVAC system elements shall be included
with the ability for the user to edit objects and add custom symbols,

b. The workstation shall provide the ability for off-line storage of system information
for each controller database. The database shall be automatically updated each time
a change is made for any controller. In the event a controller database is lost, the
workstation shall automatically update the controller.database or shall be manually
restored. The system shall automatically amonitor’ operation of workstation,
network connections, and controllers and'alarm on the failure of any component.

c. For each system point, high/low limits shallibe configurable to alarm in and out of
the normal state. Alarm messages shall'use English language descriptor such that
the source, location, and nature_of“the alarm can be determined without use of
acronyms or other mnemonics. Erom the alarm, the operator shall be able to view
details of the alarm, determine what action if any should be taken, and be able to
acknowledge the alarm.

d. The workstation softwaresshall have the capability to easily define trend logs for
any data object in'the system and display the data. Data shall be able to be saved to
file and/or printed. Each system alarm and change of state shall be viewable from
any location in the system. Events shall be listed chronologically.

e. Software shall, provide report and log archiving and historical reporting. Each
report shall'be definable and in a format that is readily accessible by other standard
software applications. A library of standard reports that can be easily customized
shall’be provided.

f. Application editors on the workstation shall be provided to support the editing of
all system applications downloaded and executed at the controllers. The editor
shall be full screen that allows the operator to view and change the configuration,
names, control parameters, set points, and set schedules.

g. The workstation shall also have custom application tools for creating, modifying,
and debugging custom application programming. The system shall support
creating, editing, compiling, and downloading custom programs while other
system applications are operating.

h. The software shall be able to generate reports with monthly summaries indicating
the information listed below. In addition, a twelve-month summary report shall be
available for each month.

1) Electrical Meter Reports (each meter)
a) Daily electrical consumption
b) Daily peak demand with time
2) Gas Meter Report (each meter)
a) Daily natural gas consumption
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3) Weather Report Data
a) Daily minimum
b) Daily maximum
c) Average outdoor temperature
d) Heating degree days for each day
e) Cooling degree days for each day
1. Controller Software. All necessary software to form a complete operating system

shall be provided as an integral part of the DDC system and shall not be dependent
upon a higher-level computer for execution. All programs shall be executed
automatically without the need for operator intervention and shall be, flexible
enough to allow user customization. The programs shall be applied-te_building
equipment described in the Sequence of Operations. As a minimum, the software
shall include the following:

1)

2)

3)

4)

5)

6)

7)

Scheduling: Control software shall include a capabilify. to schedule each
object or group of objects in the system. Scheduling.shall include provisions
for time of day, calendar, weekly, exception, and holiday scheduling.
Equipment Cycling Protection: Control software shall include a provision
for limiting the number of times each piece of equipment may be cycled
within any one-hour period.

Energy Management Applications: TheyDDC system shall be able to
perform any or all of the following'energy management routines:

a) Optimal Start

b)  Optimal Stop

c) Run time totalization

d) Demand Limiting

e) Load Rolling

Programming €apability: The DDC system shall be able to execute
configured processes defined by the user to automatically perform
calculationisiand control routines.

Process Inputs'and Variables: It shall be possible to use any of the following
in a configured process:

a) Any system-measured point data or status

b) ./ Any calculated data

c) Any results from other processes

d) Conditional statements (if, then, else, else-if)

e) Boolean logic operators (and, or, not)

f) Relations (equal, less than, greater than, not equal)

Process Triggers: Configured processes may be triggered based on any
combination of the following:

a) Time of day

b) Time interval

c) Calendar date

d) Other processes

e) Events (e.g., point alarms)

Data Access: A single process shall be able to incorporate measured or
calculated data from any DDC controller and shall be able to issue
commands to points in any and all other DDC controllers on the network.
Alarm Management: Alarm management shall be provided to monitor,
buffer, and direct alarm reports to operator devices and memory files. Each
controller shall perform distributed, independent alarm analysis and filtering
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to minimize operator interruptions due to non-critical alarms, minimize
network traffic, and prevent alarms from being lost. Alarms shall be
displayed and acknowledged via the operator workstation. The maximum
time from when an object goes into alarm to when it is annunciated at the
workstation shall not exceed 45 seconds.

The DDC system’s ability to report alarms shall be affected neither by
operator activity at the local I/0 device, nor by communications with other
DDC controllers on the network.

Alarms shall be prioritized to minimize nuisance reporting and to speed
operator response to critical alarms. A minimum of three priority.levels shall
be provided. Users shall have the ability to manually inhibit alarm reporting
for each point.

The user shall be able to identify the conditions under whieh/point changes
need to be acknowledged by an operator, and/or logged for analysis at a
later date.

In addition to the point description and the time and date for alarm
messages, the user shall be able to display or stere an alarm message to
more fully describe the alarm conditiomor'direct operator response. Each
message may be assignable to any number of points in the panel.

6. DDC Controllers

a. Each DDC controller shall ‘operate as a stand-alone controller capable of
performing its specified control strategies independently of other controllers in the
network. Each DDC .controller shall be a microprocessor-based, multi-tasking,
real-time digital control processor.

b. Each DDC controller shall have sufficient memory to support its own operating
system and data bases, including the following:

1)  Control fprocesses.
2) Energy.management applications.
3) Operator /O port (portable service terminal).

c. The operator interface to any DDC controller point data or programs shall be
through the network resident workstation or portable operator’s terminal connected
to any DDC controller on the network. DDC controllers shall directly support the
temporary use of a portable service terminal that can be connected to the DDC
controller via an input jack located on the controller.

d: All system setpoints, proportional bands, control algorithms, and any other
programmable parameters shall be stored such that a power failure of any duration
does not necessitate reprogramming the DDC controller.

e. Each controlled device or function shall be a separate output of the DDC controller
and a single controller shall only control one piece of equipment. All points
associated with a control loop shall be monitored or controlled from a single
controller. Programmable controllers shall be able to execute PID control loops at
a selectable frequency of at least once each second. This includes the updating of
process value and output generated.

f. DDC controllers shall be capable of operating in an environment with a
temperature range of 32°F to 120° F and 10% to 90% relative humidity, non-
condensing.
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g. Each controller shall have LED indication for power, communication, and
processor status.
h. Building Controllers

1)

2)

3)

4)

5)

An adequate number of building controllers shall be provided to achieve the
sequence of operation and meet the DDC system performance requirements.
The controller shall have sufficient memory to support it operating system,
database, and programming requirements. The controllers shall manage the
input and output communications signals to allow distributed controllers to
share real and virtual object information and allow for central monitoring
and alarms. The controller shall have an integrated real-time clock,

The controller shall be provided with physical points available ‘for' future
use. The number of spare points shall equal 20 percent of all physical points.
Building controllers shall continuously perform _self ) diagnostics,
communication diagnostics, and status check of its processor and memory
circuits. If an abnormal operation is detected, the controller shall assume a
predetermined failure mode as specified in the sequence of operations and
generate a local and remote alarm notification.

The controller shall be suitable for operation. when the voltage is
between 90% to 110% of normal voltage. ‘In’ the event of power loss, there
shall be an orderly shutdown of the controller-to prevent the loss of database
or software programming. The building Controller shall maintain all BIOS
and programming information. in the event of a power loss for at
least 72 hours.

Upon restoration of normal.power, the controller shall automatically resume
full operation without manual intervention.

1. Standard Application Controllers

1)

2)

3)

4)

Standard application“controllers are microprocessor-based DDC controllers,
which through-hardware or firmware design are dedicated to control a
specific picee of equipment. They are not fully user-programmable but are
customized, for operation within the confines of the equipment they are
designedto)serve. The controller shall use nonvolatile memory and maintain
all BIOS and programming information in the event of a power loss.
Standard application controllers shall communicate with other controllers on
the secondary bus but is capable of stand-alone operation to provide control
functions without being connected to the network.

Standard application controllers shall continuously perform self diagnostics,
communication diagnostics, and status check of its processor and memory
circuits. If an abnormal operation is detected, the controller shall assume a
predetermined failure mode as specified in the sequence of operations and
generate a local and remote alarm notification.

The controller shall be suitable for operation when the voltage is
between 90% to 110% of normal voltage. In the event of power loss, there
shall be an orderly shutdown of the controller to prevent the loss of database
or software programming. The building controller shall maintain all BIOS
and programming information in the event of a power loss for at
least 72 hours.

Upon restoration of normal power, the controller shall automatically resume
full operation without manual intervention. Standard application controllers
shall be capable of program execution frequency of at least once
every 5 seconds with the actual execution time consistent with the
mechanical process under control.
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7.

8.

Sensors and Controllers

a. Wall Mounted Temperature Sensors. Space temperature sensors shall use a
precision type accurate to£0.5°F +0.3° C over a temperature range of 40° F
to 90° F 5° C to 32° C. The assembly shall be installed within a ventilated off
white enclosure suitable for wall mounting. The output shall be compatible with
the controller it serves. Where manual overrides are indicated, the sensor shall
include push button override capability, thermometer or temperature indication,
sliding warmer/cooler mechanism for adjusting the temperature setpoint, and
latching cover.

b. Duct Mounted Temperature Sensors. Duct mounted temperature sensors. installed
in ducts smaller than 10 square feet 0.92 square meters shall be a singl€ point type.
Duct mounted temperature sensors installed in ducts greater than 10 square feet
0.92 square meters or subject to temperature stratification shall bejaveraging type.
Sensors shall be a general purpose type with an operating range as needed for the
application and an accuracy of £1° F £0.5° C over the full range. The output shall
be compatible with the controller it serves.

c. Wall Mounted Humidity Sensors. Wall mounted humidity sensors shall be capable
of providing continuous measurement of pereent~relative humidity with an
accuracy of +5 percent over the range of 10 to 80,percent RH. The assembly shall
be installed within an enclosure matching the wall thermostat cover. The output
shall be compatible with the controllenit'serves.

d. Pressure Sensors. Pressure sensors (shall be suitable for air or water service.
Accuracy shall be 1 percent of fullyscale for water service and +£0.1 inch wc for
air service. The unit shall have'temperature compensation so that thermal effects
are no more than £0.5 percent of the full scale from 32° to 100° F. The transmitter
shall be suitable for the mediajand pressure measured.

Power Supply

a. Auxiliary transformers, where required, shall be factory wired with overcurrent
protection ifi.both primary and secondary circuits and shall be UL listed. Transient
voltage andysurge protection for all workstations and controllers shall be provided
and _shall*be seclected to meet the recommendations of the control system
manufacturer.

D.  Temperature Control Panels

1.

Temperature control panels, denoted by the symbol “TCP” and an identifying number,
shall be manufactured by Hoffman Engineering, Hubbell, or Rittal Corporation.
Temperature control panel enclosures shall be NEMA Type 12 unless otherwise indicated
on the electrical Drawings with a special area designation. Where a panel is located in a
room with a special area designation, the panel shall be constructed to meet the special
area designation requirements. Panels shall be designed for wall mounting and shall be
completely prewired and checked. All electrical accessory devices and internal wiring
shall be furnished and installed.

Where required by the applicable codes and ordinances, panel assemblies, materials, and
equipment shall be approved, identified, labeled, or listed by Underwriters’ Laboratories
or other testing agency acceptable to the governing authority.
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3. All controllers, selector relays, switching relays, interlock relays, manual switches,
timers, alarm, and other devices indicated to be panel mounted shall be mounted in or on
the respective control panel. Accessories such as indicating lights, pushbuttons, alarm
horns, and selector switches shall be mounted on the front hinged covers of the panels.
The accessories and panels shall be identified with an identification plate as described in
the Equipment Identification paragraph. The identification plates shall be fastened to the
panel with corrosion resistant pan head screws.

4, Each temperature control panel shall supply power to all associated control system field
control components, including but not limited to, damper operators, thermostats, sensors,
smoke detectors, and valves. The controls shall include all necessary relays, interlocks,
and control devices to enable the control panel to function as described in the'sequence of
operations on the Drawings.

5. All interconnecting wiring and wiring to terminals for exterioriconmection shall be
stranded copper, insulated for not less than 600 volts, with a moisture resistant and flame-
resistant covering rated for at least 90° C. Power distribution wiring on the line side of
panel fuses shall be at least 12 AWG. Wiring for secondary power distribution and for
control, annunciation, and indicating light circuits shall ‘be at least 14 AWG. Wiring shall
be color coded in accordance with the color coding legend 'on the panel wiring diagrams.

6. Equipment operational control and run/off status shall be provided from terminal blocks
within the respective motor starter. Refer to, the electrical Drawings for additional
information.

a. Selector Switches. Selector switches shall be Micro Switch “Type PT,”
Cutler-Hammer “Type-10250T,” or General Electric “CR.” Selector switches shall
be heavy-duty 30 mmyoiltight type with gloved-hand or wing lever operators.
Position legends“shall be engraved on switch faceplate. Switches for electric
circuits shall have silver butting or sliding contacts, rated 10 amperes continuous
at 120 volts acl Contact configuration shall be as indicated on the Drawings or as
necessary forthe application. Switches used in electronic signal circuits shall have
contactssuitable for that duty.

b. Push_Buttons. Push buttons shall be Micro Switch “Type PT,” Cutler-Hammer
“Type 10250T,” or General Electric “CR.” Push buttons shall be heavy-duty,
oiltight type, with legends engraved on the faceplate. Contacts shall be
rated 10 amperes continuous at 120 volts ac.

e. Indicating Lights. Indicating lights shall be Micro Switch “Type PT,”
Cutler-Hammer “Type 10250T,” or General Electric “CR.” Alarm, indicator, and
running status lights shall be furnished with lamps. Indicating lights shall be
heavy-duty, 30 mm, push-to-test, oiltight type with LED lamps. Legends shall be
engraved on the lens or on a legend faceplate. Lamps shall be easily replaceable
from the front of the device.

d. Alarm Horns. Alarm horns shall be Federal Signal “Model 350.” Alarm horns shall
have a sound output of 100 dB at 10 feet [3 m] and shall be rated for 120 volts ac.
Horns shall be furnished with mounting hardware suitable for flush mounting.

e. Relays. Relays shall be Eagle Signal “Series 22, 80”; Potter & Brumfield “Series
KRP, CB”; or Struthers-Dunn “Series A3, A4.” Relays shall be of the plug-in
socket base type, with dustproof plastic enclosures unless noted otherwise. Relays
shall be UL recognized and shall have not less than double-pole, double-throw
contacts. Control circuit relays shall have silver-cadmium oxide contacts
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rated 10 amperes at 120 volts ac. Electronic switching-duty relays shall have gold-
plated or gold alloy contacts suitable for use with low level signals. Relays used
for alarm input or indicating light service shall have contacts rated at
least 3 amperes. Time-delay relays shall have dials or engraved switch settings
marked in seconds and shall have timing repeatability of £2 percent of setting.
Latching and special purpose relays shall be as needed for the specific application.
Terminal Blocks and Panel Wiring. Terminal blocks for external connections shall
be suitable for 12 AWG wire and shall be rated 30 amperes at not less
than 300 volts. Terminal blocks shall be fabricated, shall be complete with marking
strip, covers, and pressure connectors, and shall be labeled to agree-with) the
identification on the temperature control manufacturer’s submittal drawings:
Control Power Transformers. Where 24 volt ac control power is necessary for the
temperature control components, 120/24 volt transformers shall be furnished and
mounted in the respective temperature control panel. Control’power transformers
shall be sized by the manufacturer based on the equipment,load of the panel, shall
be copper wound, vacuum impregnated with solid polyester varnish, and shall
be 100 percent tested in strict compliance with ANSI,ACSA, and UL codes. Control
power transformers shall have both primary leads fused,"one secondary lead fused,
and one secondary lead grounded. The control pewer, transformers shall be sized
by the manufacturer based on the equipment load‘ef'the panel.

Terminals. A terminal shall be providedifor,each conductor of external circuits,
plus one ground cable. At least 8 inches, 203 mm of clearance shall be provided
between the terminal strips and the baseyof vertical panels for conduit and wiring
space. At least 25 percent spare terminals shall be provided.

All wiring shall be grouped or cabled and firmly supported inside the panel.
Wiring shall be bundled in gtoups and bound with nylon cable ties or shall be
routed in Panduit or similarnon-metallic slotted ducts. Ducts shall be readily
accessible within the panely-with removable covers, and shall have a space of at
least 40 percent of'their depth remaining for future use after completion of
installation and field wiring. Sufficient space shall be provided between cable
groups or ducts-and terminal blocks for easy installation or removal of cables.
Painting. Interior and exterior surfaces of all panels shall be thoroughly cleaned
and paintedywith universal primer. The panel interior shall be painted white with
the manufacturer’s standard coating. All pits and blemishes in the exterior surfaces
shall be filled before the surface is painted with one or more finish coats of the
manufacturer’s standard coating. Finish coats shall have a dry film thickness of at
least 4 mils 100 um. One quart of paint shall be furnished with the panels for
future touchup painting.

E. Accessory Components

L.

All additional control components, including, but not limited to, electric relays,
temperature sensors and transmitters, humidity sensors and transmitters, controllers, and
position switches, shall be furnished where necessary to ensure a complete, properly
operating installation. All components shall be products of the temperature control
manufacturer. Accessory components not mounted inside the temperature control panels
shall be furnished with equipment enclosures. Relays shall be provided with 120 volt
coils and at least 10 ampere contacts.
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2.5

A.

2.6

A.

B.

2.7

A.

2.8

A.

CONSTRUCTION

Shop Painting

L. Unless otherwise indicated, shop painting shall be as specified in the General Equipment
Stipulations. Surface finish damaged during installation shall be repaired to the
satisfaction of the Engineer. Field painting shall conform to the requirements of the
Protective Coating section.

CABLE AND RACEWAYS

Cable

L. Cable used in the temperature control system shall be multi-conductor cable, at
least 18 AWG size, specifically designed for industrial systems and UL listed for
indoor/outdoor installations. All cable necessary for the,System, except 120 volt ac
power, shall be furnished and installed by the System Supplier:

Raceways

1. All cable shall be installed in conduit furnished(under this section. Conduit materials shall
conform to the applicable paragraphs of the Electrical section.

ELECTRICAL

All electrical controls shall have enclosures suitable for the environment and NEMA rating as

indicated on the electrical Drawings."Equipment installed outdoors shall have NEMA Type 4

enclosures.

MANUFACTURE AND FABRICATION

Manufacture and/fabrication shall comply with the requirements of the Basic Mechanical
Systems Materials-and Methods section.

PART 3 - EXECUTION

3.1 INSPECTION
A."y Equipment installed in facilities with limited access shall be suitable for being installed through
available openings. Contractor shall field verify existing opening dimensions and other
provisions for installation prior to submittal of bids.
B.  Where penetrations through existing concrete slabs are made, the Contractor shall locate and
avoid damage to all rebar, embedded conduit, etc. when making new openings.
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3.2 PREPARATION
A.  Field Measurement
1. Contractor shall be responsible for verifying all field dimensions, and for verifying
location of all equipment relative to any existing equipment or structures.
B. Surface Preparation
1. All surfaces to be field painted shall be dry and free of dirt, dust, sand, grit, mud; oil,
grease, rust, loose mill scale, or other objectionable substances, and shallimeet the
recommendations of the paint manufacturer for surface preparation. Cleaning and
painting operations shall be performed in a manner which will protect, freshly painted
surfaces from dust or other contaminants. Oil and grease shall be completely removed by
use of solvents or detergents before mechanical cleaning is_s$tarted. The gloss of
previously painted surfaces shall be dulled if necessary for proper adhesion of top coats.
2. Surface finish damaged during installation shall be repaired to the satisfaction of
Engineer. Field painting shall be as specified in the Architectural Painting and Protective
Coatings sections.
33 INSTALLATION
A.  Equipment and materials furnished under this(section shall be installed in proper operating
condition in full conformity with the drawings,'specifications, engineering data, instructions,
and recommendations of the equipment.manufacturer, unless exceptions are noted by Engineer.
B. Contractor shall be responsible, for détermining that all equipment supplied is suitable for
installation in the space indicatedwon the Drawings. Control equipment shall be installed with
adequate operating and maintenance access space.
C.  Temperature Control Panels
1. The panels’ shall be mounted so that selector switches and indicating lights on the panel
are located approximately 5 feet above the finished floor.
D.  Thermostats
1. Wall-mounted thermostats shall be mounted above the finished floors as indicated in the
Electrical section. Insulating spacers shall be provided for thermostats mounted on
exterior building walls. The spacers shall be installed between the thermostat and its
mounting surface, so that the thermostat will not be affected by surface temperatures.
2. Wall-mounted thermostats in non-air conditioned areas shall be furnished and installed
with a cast aluminum or wire guard.
E. Device Tag Numbering System
1. All devices shall be provided with permanent identification tags numbered to agree with
the manufacturer’s equipment drawings. All field-mounted control devices shall bear
securely fastened identification tags. Hand-lettered labels or tape will not be acceptable.
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34

2. Phenolic nameplates shall be provided and permanently attached to the wall at each
control device to indicate the equipment controlled. The letters used shall be the same as
the equipment designations indicated herein and on the Drawings. Nameplates shall have
white letters on black backgrounds.

DDC System

I. Controllers shall be mounted in accordance with manufacturer’s installations. All
software shall be installed, initialized, programmed, and tested. System point names shall
be modular in design with location, system, identification, and action represénted,
allowing easy operator interface without the use of a written point index.

Cable

1. Cable shall be installed in conduit as described in the cable installation‘paragraphs in the
Electrical section. The system conductors shall be installed in conduits or junction boxes
separate from conductors of other systems. Conduit fill ,shall ‘meet applicable NEC

requirements.
Raceways
L. Conduit shall be installed as described in, the ‘conduit installation paragraphs in the

Electrical section.

FIELD QUALITY CONTROL
Installation Supervision

1. The equipment manufacturer shall furnish installation supervision services when
indicated in the Equipment-Schedule section.

Installation Check

1. The equipment manufacturer shall provide a certificate of proper installation when
indicatedin‘the Equipment Schedule section.

Functional Testing.

1. The equipment manufacturer shall provide functional testing assistance when indicated in
the Equipment Schedule section.

Performance and Other Testing

1. The equipment manufacturer shall provide performance and other testing services when
indicated in the Equipment Schedule section.

Field Testing
1. After the installation of the equipment and systems has been completed, tests shall be

conducted to demonstrate that each system is functioning as specified and to the
satisfaction of Engineer. Tests shall be as indicated in the Startup Requirements section.
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3.5

A.

3.6

3.7

ADJUSTING

The building system controls supplier shall provide initial startup and adjustment of the control
systems, and setpoint maintenance for one year.

The building system controls supplier shall be responsible for establishing the final control
system settings necessary for proper operation of the equipment and systems. These settings and
calibration shall have the concurrence of the equipment manufacturer’s representative.

The building system controls supplier shall demonstrate to Owner the complete and correct
functioning of all control systems and equipment, and shall make all necessary repairs;
replacements, or adjustments to items which fail to perform to the satisfaction of the*Owner.

CLEANING

At the completion of testing, all equipment, pipes, ductwork, valves{andfittings shall be
cleaned of grease, debris, metal cuttings, and sludge. Any stoppage, discoloration, or other
damage to parts of the building, its finish, or furnishings shall be repaired at no additional cost
to the Owner.

OPERATOR INSTRUCTION AND TRAINING

After completion of the field testing, operator(instruction and training on equipment and system
operation shall be provided as required. The training should provide a complete overview of all
equipment, testing, adjusting, operation, and maintenance procedures. The training shall take
the form of classroom instruction and 'shall cover:

1. Documentation in the finahOperation and Maintenance Manuals.
2. Use the Operation and-Maintenance Manuals.

3. Equipment and system startup and shutdown.

4. Systemoperation procedures for all modes of operation.

5. Procedures for dealing with abnormal conditions and emergency situations for which
thereis a specified system response.

The training shall take the form of classroom sessions at the project site conducted by the
equipment manufacturer representatives who are knowledgeable and familiar with the project.
Hands-on instruction and training will be conducted so that actual operation and maintenance of
the equipment and systems can be performed by Owner upon completion of the training. The
length of the operator instruction and training shall be as needed.

At least two weeks prior to the proposed date for the operator instruction and training session,
Contractor shall notify Engineer and shall submit an outline for the proposed operator
instruction and training session. The proposed outline shall be approved before any training is
conducted.
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End of Section
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SECTION 23 30 13 - AIR DISTRIBUTION SYSTEMS

PART 1 - GENERAL

1.1

1.2

SCOPE

This section covers the furnishing and installation of air distribution equipment, fans, du¢twerk,
duct mounted devices, and appurtenances associated with the heating, ventilating, and!air
conditioning (HVAC) systems.

Piping, pipe supports, valves, and accessories which are not an integral part of the'€quipment or
are not specified herein are covered in other sections.

GENERAL

Equipment furnished and installed under this section shall befabricated, assembled, erected,
and placed in proper operating condition in full conformity with the Drawings, Specifications,
engineering data, instructions, and recommendations ¢f the €quipment manufacturer unless
exceptions are noted by Engineer.

Coordination

1.

Contractor shall verify that each ‘Component of the system is compatible with all other
parts of the system; that all ductwork, materials, fans, and motor sizes are appropriate;
and that all devices necessary for a properly functioning system have been provided.

Where two or more units,of the same class of equipment are required, they shall be the
product of a single-manufacturer; however, all the component parts of the system need
not be the produets of one manufacturer.

Where individual equipment paragraphs specify the requirement for local service, each
manufacturer'shall have a local service center, or with written consent of Engineer, shall
be able to.provide service from other locations within 24 hours. The service center shall
be equipped and staffed to service the system and shall maintain a local parts supply.
Information on equipment manufacturers’ representatives shall be included with the
submittals.

Where several manufacturers’ names have been listed in this section as possible
suppliers, only the products of the first manufacturer listed have been checked for size,
functions, and features.

General Equipment Stipulations

1. The General Equipment Stipulations shall apply to all equipment and materials furnished
under this section. If requirements in this specification differ from those in the General
Equipment Stipulations, the requirements specified herein shall take precedence.
Four Rivers Sanitation Authority 233013-1 BV Project No. 411752

Rockford, IL

12/20/2022

Aerobic Granular Sludge - Phase I



Air Distribution Systems

D.  Seismic Design Requirements
1. Seismic design requirements for products specified herein shall be as indicated in the
Meteorological and Seismic Design Criteria specification section 01 67 00.2.
E. Governing Standards
1. Except as modified or supplemented herein, all work covered by this section shall be
performed in accordance with all applicable municipal codes and ordinances, laws, and
regulations. In case of a conflict between this section and any state law_or~local
ordinance, the latter shall govern.
2. All work shall comply with UL safety requirements.
F. Power Supply
1. Power supply to equipment with motors shall be as indicated, in’ the schedules on the
Drawings. Power supply for controls shall be 120 volts, 60-Hz, single phase unless
otherwise indicated or required for a properly operating system.
G.  Metal Thickness
1. Metal thickness and gages specified herein areuminimum requirements. Gages refer to US
Standard gage.
H.  Mechanical Identification
1. Mechanical identification shall, conform to the requirements of the Basic Mechanical
Building Systems Materials and Methods section.
1.3 SUBMITTALS
A.  Drawings and Data
1. Completes, fabrication, assembly, and installation drawings, and wiring and schematic
diagrams, 'together with detailed specifications and data covering materials, parts,
devices, and accessories forming a part of the equipment furnished, shall be submitted in
accordance with the Submittal Procedures section. Device tag numbers indicated on the
Drawings shall be referenced on the wiring and schematic diagrams where applicable.
The data and specifications for each unit shall include, but shall not be limited to, the
following:
Makeup Air Units
Name of manufacturer.
Type and model.
Construction materials, thickness, and finishes.
Input and output heating capacities.
Filter velocities.
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Overall dimensions and required clearances.
Net weight and load distribution.

Performance curves with the specified operating point clearly identified for each unit,
type, and model, with capacity in cubic feet per minute as the abscissa and brake
horsepower, static pressure, and efficiency as the ordinate. The fan curves shall
include a family of curves for at least 5 different rotative speeds on a single chart.

Certified AMCA standard test code sound power output data for the fan outlet and
casing when operating at the specified volume flow rate. Sound data shall list dB

re 10-12 watts in each octave band, with midrange frequencies starting at 63-Hzand
ending at 8,000 Hz.

Multiline wiring diagrams clearly indicating factory installed and field.installed
wiring with all terminals identified. Controls wiring diagrams tosbe,included.

Electrical requirements including voltage, number of phases, and amperage.

Where specified, information on equipment manufacturers’ representatives.

Fans

Name of manufacturer.

Type and model.

Construction materials, thickness, and finishes.
Overall dimensions and required ¢l€arances.
Net weight and load distributiofi.

Performance curves with the specified operating point clearly identified for each unit,
type, and model, with capacity in cubic feet per minute as the abscissa and brake
horsepower, static pressure, and efficiency as the ordinate. The fan curves shall
include a family of.curves for at least 3 different rotative speeds on a single chart.

Certified AMCA=standard test code sound power output data for the fan outlet and
casing when operating at the specified volume flow rate. Sound data shall list dB

re 10-12 watts in each octave band, with midrange frequencies starting at 63 Hz and
endingat 8,000 Hz.

Wherte specified, information on equipment manufacturers’ representatives.
Controls wiring diagrams with controllers or other interlocks indicated.

Equipment (not specifically listed)

Name of manufacturer.

Type and model.

Construction materials, thickness, and finishes.
Manufacturer’s performance data.

Overall dimensions and required clearances.
Net weight and load distribution.

Wiring diagrams.
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Sheet Metal Ductwork

Sheet metal duct fabrication drawings indicating dimensions of individual shop and
field fabricated sections, top and/or bottom duct elevations, joint locations, and
dimensions of duct from walls or column rows.

Pressure and seal classifications.

Reinforcement types and spacing.

Joint and seam types.

Hanger and support types, spacing, and attachment methods.
Access panel and door construction, sizes, and locations.

Duct sealant, adhesive, gasket, and tape information.

Product data for adhesives and sealants shall include VOC.content.
Coatings.

Ductwork materials and thicknesses.

Product data demonstrating compliance with ASHRAE 62.1.

FRP ductwork

Manufacturer’s name. Brand designation/type of duct. Resin manufacturer and type
of resin. Pressure, vacuum, andstemperature rating.

Certification of compliance withjreferenced standards.
Layouts and dimensions-of subassemblies to be shipped.

Detailed instructions-for field butt joints including lay-up sequence, width of each
reinforcement layer, and total number of layers.

Seismic Desigh.Reguirements

Confirmation of compliance with the requirements of the Meteorological and Seismic
Design Criteria section 01 67 00.2.

B. Operation and Maintenance Data and Manuals

1. Adequate operation and maintenance information shall be supplied as required in the
Submittal Procedures section. Operation and maintenance manuals shall be submitted in
accordance with the Submittals Procedures section. Equipment designations used shall
correspond to those indicated on the Drawings. The operation and maintenance manuals
shall be in addition to any instructions or parts lists packed with or attached to the
equipment when delivered.

2. In addition to the requirements of the Submittals Procedures section, the operation and
maintenance manuals shall include a listing of all filter locations, types, sizes, and
quantities associated with each piece of equipment.
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1.4

1.5

1.6

A.

QUALITY ASSURANCE

Quality assurance shall comply with the requirements of the Basic Mechanical Building
Systems Materials and Methods section.

The manufacturer of FRP ductwork shall have available a laboratory and quality control facility
capable of performing tests and inspections as required by the referenced standards. Material
testing, inspection procedures, and manufacturing methods are subject to inspection by the
Engineer.

The FRP ductwork manufacturer or designated representative shall provide hands-on training
for the installation contractor’s employees in the proper assembly of butt joints. The"FRP
ductwork manufacturer’s representative shall be on-site for at least one 8-hour day, during
which they shall observe the assembly of at least three butt joints. The ductwork manufacturer
shall submit written certification that the installation contractor's employees have satisfactorily
completed all training and instruction and can perform the jointing required for this project in
accordance with the FRP ductwork manufacturer's recommendations and as specified herein.
All field butt joints shall be made by representatives of the FRP ductwork manufacturer or by
employees of the installation contractor who have been trained.and.certified by the FRP
ductwork manufacturer. Qualified fitters shall carry and hayve'visible at all times a certificate of
qualification issued by the FRP ductwork manufacturer. ‘Contractor shall arrange the qualifying
training.

DELIVERY, STORAGE, AND HANDLING

Shipping shall be in accordance with the Product Delivery Requirements section. Handling and
storage shall be in accordance withithe\Product Storage and Handling Requirements section.

FRP ductwork and fittings shall be properly supported to avoid damage caused by flexural
strains. Pipe and fittings shall net'be thrown or dropped.

EXTRA MATERIALS

Extra materials shall be furnished for the equipment as specified in the individual equipment
paragraphs.

Extra materials shall be packaged in accordance with the Product Delivery Requirements
section, with labels indicating the contents of each package. Each label shall indicate
manufacturer’s name, equipment name, equipment designation, part nomenclature, part number,
address of nearest distributor, and current list price. Extra materials shall be delivered to Owner
as directed.

Extra materials subject to deterioration such as ferrous metal items and electrical components
shall be properly protected by lubricants or desiccants and encapsulated in hermetically sealed
plastic wrapping.
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PART 2 - PRODUCTS

2.1

2.2

23

24

A.

SERVICE CONDITIONS

All equipment shall be designed and selected to meet the specified conditions.

PERFORMANCE AND DESIGN REQUIREMENTS

Equipment and coil capacities shall be as indicated on the schedules. Where equipmentis
provided with special coatings, unit capacities shall be corrected to account for any‘efficiency
losses from the selected special coating.

Each fan’s operating selection point on the fan curves shall be selected to the right of the peak
pressure/efficiency point and below the lowest point along the fan curye to, the left of the peak
pressure/efficiency point.

Dimensional Restrictions

L.

Layout dimensions will vary between manufacturers and the layout area indicated on the
Drawings is based on typical values of the first, manufacturer listed. Contractor shall
review the contract Drawings, the manufacturer’s layout drawings, and installation
requirements and shall make any modifications required for proper installation subject to
acceptance by Engineer. At least 3'fe¢t ‘of ‘Clear access space shall be provided on all
sides of the unit unless otherwise indicated.

Elevation

L.

Equipment shall be designed to operate at the elevation indicated in the Meteorological
and Seismic Design Eriteria section. All equipment furnished for sites above 2000 feet
above sea level shall‘be'properly derated to operate and meet the specified capacities at
the site conditions.

ACCEPTABLEIMANUFACTURERS

Acceptable'manufacturers shall be as listed in the respective product description paragraphs.

MATERIALS

Makeup Air Units

L.

Makeup air units, denoted by the symbol “MAU” and an identifying number, shall
be 100 percent outside air, constant volume type, and shall be completely assembled,
wired, and tested at the factory. Direct fired units shall be as manufactured by Hastings
HVAC, Inc. “SBD Series,” Engineered Air “Series HE” or Weather-Rite “Model TT”.”

Where indicated in the schedules on the Drawings, makeup air units including sensor and
control elements, shall be given a special coating resistant to the corrosive atmosphere as
indicated.

Four Rivers Sanitation Authority 233013-6 BV Project No. 411752

Rockford, IL

12/20/2022

Aerobic Granular Sludge - Phase I



Air Distribution Systems

3. The manufacturer of the equipment provided shall have a local service center.

4. Extra Materials shall be as follows.

Extra Materials Quantity
Sets of matched belts per unit 1
Sets of air filters per unit 2
5. Construction
a. The casing of the makeup air unit shall be of sectionalized construction consisting

of a fan section, heating section, filter section, and, when located outdoors, an inlet
hood. The unit housing shall be constructed of heavy gage*galvanized paint grip
carbon steel or aluminized steel, braced and reinforcedswith 'steel framework as
needed for the operating pressures. The cabinet and casing shall be provided with
the manufacturer’s standard enamel finish. Gasketed aceess panels or hinged doors
with lever type handles shall be furnished to provide access to all internal
components.

b. The fan, heating, and accessory section$,shallbe internally insulated with 1 inch
thick, 1-1/2 pound per cubic foot density mat-faced cleanable fiberglass insulation
securely fastened to the panels., When available, the heating section shall be
internally insulated with 1 inch thick, 1=1/2 pound per cubic foot 24 kg/m3 density
foil-faced fiberglass insulation» Where the insulation is not installed below the
floor, the insulation shall be protected by a metal liner. Surfaces in contact with the
airstream shall comply with'the requirements of ASHRAE 62.1. The insulation
shall meet the requirements of NFPA.

c. Makeup air unitsyinstalled outdoors shall be of weatherproof construction, with
roof panels overldpping the side panels on all sides. Seams in the roof panels shall
be constructed of triple-break seams or roof panels pitched for drainage. All
exterior joints.shall be factory sealed weather tight.

d. Makeup. air, units installed outdoors shall have a stormproof weather hood with
birdscreensized for 100 percent outside air mounted on the unit inlet. The hood
shall‘include a two-position motorized control damper which opens when the unit
is energized and closes when it is de-energized unless a discharge damper is
indicated in the schedules on the Drawings. Where a discharge damper is
indicated, only the inlet hood shall be provided.

6. Fan Section

a. The makeup air units shall be equipped with centrifugal fans with forward-curved
or backward inclined blades which shall be dynamically balanced and tested after
being installed in the factory assembled fan section. Bearings shall be heavy-duty,
self-aligning, grease lubricated type for units with wheel diameters greater
than 18 inches and permanently lubricated or grease lubricated for units with wheel
diameters of 18 inches and smaller.

b. Static pressure values indicated in the schedules are external to the complete unit.
The heating section, filter, and housing losses are not included. An allowance
of 0.35 inch water column shall be used for filter losses.
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7.

8.

9.

Motor and Drive

d.

Units located outdoors shall have internally mounted motors. Where unit is
installed in a seismic area, seismic restraints shall be provided. Externally mounted
motors shall be installed on integral casing framework on the exterior of the
casing. Units with externally mounted motors shall be furnished with vibration
isolator units as indicated in the schedules on the Drawings. External belts and
drive assemblies shall be protected by a belt guard with tachometer opening.

Fan drive motors shall be as specified in the Electrical paragraph.

Makeup air units with smaller than 10 horsepower motors shall have V-belt-driven
fans with adjustable pitch sheaves and units with 10 horsepower and larger.motors
shall have fans with fixed sheaves. Adjustable sheaves shall be selected so that the
fan speed at the specified conditions is selected at the mid-position of the sheave
range. Fixed sheaves shall be replaced as necessary with sheayes of the proper size
during the air system balancing to provide the required fan speed for the specified
airflow. Multiple belts shall be provided in matched sets.

Fans shall be speed-controllable via on-board VFD(s)integral to the unit.

Heating Section

a.

The complete fuel burning assembly ‘of ‘gas ¥fired units shall conform to the
requirements of UL/ETL and FM. [They burner assembly and gas piping
arrangement shall include, but not be(limited to, pilot and main burner gas manual
shutoff valves, pilot and main gas‘regulators, pilot and main gas safety shutoff
valves, manual pilot adjustment valves, and electric modulating main gas valves.
The burner assembly and gas manifold shall be completely piped and tested at the
factory prior to shipment,

Each unit shall be designed for use with natural gas at a pressure range of 10-
14 inches w.c.

1)  Direct Fired

a) Direct fired makeup air units shall be independently certified to meet
ANSI 783.4.

b), . Burners shall be in-line type, suitable for use with the fuel gas type as
required, and shall be complete with stainless steel firing plates, cast
iron gas feed, and stainless steel side plates for flame rods and
ignition spark rods mounted in ceramic isolated bushings. The profile
plates shall be adjustable and shall be sized to maintain the required
velocity across the burner. The burners shall be capable of modulating
turndown of 20 to 1 and shall have an intermittent spark pilot ignition
system with 100 percent shutoff An observation port shall be
provided on the burner section for viewing the pilot and main flames.

Filter Section

Filter sections for makeup air units shall be of the flat or angular arrangement and
shall be selected to limit the filter velocity to 350 feet per minute at design
conditions unless otherwise indicated in the schedules on the Drawings. Access
doors shall be provided for removal of filters from either side of the section. The
filters shall be 2 inch pleated type and shall conform to the Air Filters paragraph.
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B.

10.

11.

Fans

Controls

a. Each unit shall be furnished with a complete control system consisting of fan
starters and overload devices, an airflow proving switch, control circuit fuses, and
a factory installed integral disconnect switch. Where a factory installed integral
disconnect switch is not available as a standard option, a disconnect switch for
field installation on the unit shall be provided. Controls shall be suitable for
interfacing with and enacting the control sequence and concept indicated on the
Drawings.

b. A factory installed electronic discharge air temperature sensor and controllet shall
be provided. The controls shall include controls to lock out the heating section
when the outside air temperature is above the outdoor air inlet sensor. setpoint.

c. An equipment control panel, denoted by the symbol “ECP” and an identifying
number, shall be furnished with the makeup air unit and located where indicated on
the Drawings. The panel shall be NEMA Type 12 and shall allow for remote
operation of the unit with a “Winter-Off-Summer” switeh, 1a’ supply temperature
setpoint adjustment, and indicating lights for fan on, heat;safety lockout, and dirty
filters. Where indicated in the sequence of operations, aitoom override thermostat
shall be mounted in the serviced space.

Accessories

a. Makeup air units indicated or shown(to ‘be curb mounted shall be furnished with a
roof mounting curb. The curb shall'be ¢onstructed of 14 gage thickness zinc-coated
steel with a nominal 2 by 4 inch wood nailer strip and with supply air opening
where indicated on the Drawings. The curb shall be a minimum of 16 inches high.
The curb shall be apprevedbyythe National Roofing Contractors Association.

Fans shall be rated in-accordance with AMCA standards, shall be licensed to bear the
AMCA Certified(Rating Label unless otherwise indicated in the schedules on the
Drawings, and, shall-be UL listed. Surfaces in contact with the airstream shall comply
with the requirements of ASHRAE 62.1.

The manufacturer of the equipment provided shall have a local service center.

Each ifan shall be complete with an electric motor, factory mounted safety disconnect
switch with wiring to the motor, drive, and accessories required for satisfactory
operation. Belt-driven fans shall be complete with a V-belt drive designed for 50 percent
overload capacity, sheaves, adjustable base or rails for belt tightening, and a belt guard.
Adjustable pitch sheaves shall be furnished for fans with less than 10 horsepower motors
and fixed sheaves for 10 horsepower and larger motors. Adjustable sheaves shall be
selected so that the fan speed at the specified conditions is at the mid-position of the
sheave range. Sheaves shall be replaced with sheaves of the proper size after the air
system balancing if necessary, to provide the required fan speed for the specified airflow.

Fan drive motors shall be as specified in the Electrical paragraph, unless otherwise
indicated. Fans shall be suitable for use with the power supply indicated on the Drawings.
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5. The external static pressure values indicated in the schedules on the Drawings are
external to the complete unit. Internal fan housing and when furnished, backdraft damper
and filter losses are not included. An allowance of 0.35 inch water column shall be used
for pleated filter losses.

6. A solid state variable speed controller shall be provided for each direct-driven fan motor
less than 1/2 hp to balance the fan airflows to the specified rates. The speed controller
shall have a capacity range of approximately 50 through 100 percent of the design airflow
rate specified. The speed controller shall be mounted on or in the fan housing.unless
otherwise indicated.

7. Where indicated in the schedules on the Drawings, fans shall be given a_special coating
resistant to the corrosive atmosphere indicated.

8. Extra Materials shall be as follows.

Extra Materials Quantity

Sets of matched belts per fan 1

9. Power Roof Ventilators
a. Power roof ventilators, denoted by the fan'type “PRV” in the schedules, shall be

Greenheck “CUBE,” PennBarry “Domex,”or Loren Cook “ACE.”

b. Power roof ventilators shall be centrifugal or propeller type, as indicated in the
schedules on the Drawings, and shall be statically and dynamically balanced for
quiet, vibration-free operation. Each fan shall be complete with a weather hood, a
safety disconnect switch-mounted in the hood, a 1/2 inch mesh aluminum bird
screen over all openings,iand, where indicated in the schedules on the Drawings, a
backdraft damper:, Fan housings shall be constructed of aluminum and shall have
an aluminum base of the self-flashing type, suitable for mounting on the curbs
indicated on th¢’ Drawings.

10.  Propeller Fans
a. Propeller fans, denoted by the fan type “PF” in the schedules, shall be Greenheck

“Model SE1-VG”, PennBarry, or Loren Cook equivalents.

b. Propeller fans shall consist of a panel frame, wire guard, motor, fan blades, and a
disconnect switch. Fan blades shall be constructed of steel with corrosion-resistant
coating as scheduled on the Drawings. Propeller fans shall be statically and
dynamically balanced to ensure quiet, vibration-free operation, and be suitable for
mounting as indicated.

c. When indicated in the schedules on the Drawings, a wall mounting kit shall be
provided. The wall mounting kit shall consist of a wall collar, motor wire guard,
and weather hood with birdscreen.

C.  Dampers

1. Backdraft Dampers

a. Backdraft dampers, denoted by the symbol “BDD” not specified to be furnished
with equipment, shall be Arrow United Industries “Type 655,” or Ruskin “BD6.”
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Backdraft dampers shall be constructed with 1 inch by 4 inch by 0.081 inch thick
extruded aluminum frame. Blades shall be at least 0.070 inch aluminum with blade
edge seals mechanically locked to blade edge and aluminum shafts operating in
synthetic bearings. The leakage rate shall not exceed 20 cubic feet per minute per
ft2 when tested at 1 in wc for all sizes 24 inches wide and above.

Control Dampers

a.

Control dampers shall be denoted by the symbol “CD” and an identifying number.
Dampers with an area larger than 25 square feet or with any blade dimension
exceeding 48 inches shall be built in sections. All dampers shall be{carefully
inspected before and after installation, and any damper having poorly fitted blades,
insufficient framed rigidity, or excessive clearance or backlash in moving parts
will be rejected and shall be replaced with an acceptable unit. The leakage rate
shall not exceed 4 cubic feet per minute per ft2 when tested atl in wc for all
sizes 24 inches wide and above.

Two-position dampers shall have parallel operating blades. Modulating dampers
shall have opposed operating blades.

Damper blades shall be installed on a steel shaft operating in synthetic bearings
suitable for industrial service. Dampers shall be closefitting and shall be designed
to offer minimum resistance to the airflow,when'in the fully open position. Damper
blade linkage shall be concealed in the framer

Control dampers shall be given aspecial,coating identical to the coating applied to
the connected ductwork and equipment.

Duct Mounted Control Dampers

1) Control dampers sandyface bypass dampers mounted in ductwork and
equipment curbs shall be Arrow United Industries “Type AFD-20” or
Ruskin “CD-50.”The damper frames shall be constructed of 5 inch
Type 6063 (T5yextruded aluminum. Damper blades shall be constructed
of 6 inch-wide airfoil-shaped extruded aluminum.

2)  Contfol=dampers denoted on the Drawings to be face and bypass dampers
shally be vertically arranged. The face damper dimensions shall be
coordinated with the heating coil dimensions. The bypass area shall be half
the area of the face damper. Face and bypass damper submittals shall
indicate coil size, face dimensions, and bypass dimensions.

Wall Mounted Control Dampers

1) Control dampers mounted in walls behind louvers shall be Arrow United
Industries “Type AFD-20" or Ruskin “CD-40.” Control damper frames shall
be constructed of 4 by 1 inch 6063 TS5 extruded aluminum. Damper blades
shall be constructed of 4 inch wide airfoil-shaped extruded aluminum.

D.  Damper Operators

1. The damper operators shall be direct coupled type. Each operator shall be complete with
all necessary crank arms, ball joint connectors, push rods, linkages, and mounting
brackets.

2. Each operator shall have sufficient torque to operate the connected control damper based
on at least 130 percent of the control damper area. Each damper operator shall have at
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least a 50 inch-pound normal running torque. Where the required damper torque exceeds
the damper operator running torque rating, multiple operators or operators with a greater
running torque shall be furnished to produce the torque required to operate the damper.
Control dampers shall fail to the closed position unless otherwise indicated on the
Drawings. Face dampers shall fail to the closed position and bypass dampers to the open
position.

3. Electric Damper Operators

a. The electric damper operators shall be two-position type, as indicated«in) the
sequence of operation or schedules on the Drawings
b. Two-Position Electric Damper Operators

1) Two-position direct coupled electric damper operators shall be Belimo
“NFBUP-S” or AFBUP-S,” Honeywell “MS4100 Series,” or Johnson
Controls.

2) Damper operators shall be spring return and shall“have at least one internal
SPDT auxiliary switch rated 5 amperes at 120 yolts ac or the power supply
available from the temperature control system furnished. Damper operators
shall be suitable for operation on a 120 wolt;~ 60 Hz, single phase power
supply. Auxiliary transformers where requireds shall be factory wired to the
damper operator and installed in 8 NEM A enclosure with a rating equal to or
better than the damper operatof:

a) Direct coupled two position,electric damper operators shall be housed
in a galvanized steel or aluminum case. Operators shall use a “V”
shaped bolt and cradle design to eliminate slippage on the damper
shaft. Single bolt or set screw type designs are not acceptable for
round shafts:“The operators shall be suitable for direct mounting to
shafts up’to ‘luinch and shall be complete with mounting brackets and
damper position indicator.

E. Air Outlet and Inlet Devices

1. Air outlet and inlet devices shall be manufactured by Price, Tuttle & Bailey, or Titus. Air
outlet and inlet devices shall be furnished and installed where indicated on the Drawings.

2. Wherevairioutlet and inlet devices are installed in ductwork given a special coating, an
identical Coating shall be applied to the air outlet and inlet devices.

3. Registers and Grilles

a. Registers and grilles shall be constructed of aluminum or steel as indicated in the
schedules on the Drawings. The front blades of adjustable blade models shall be
parallel to the short dimension unless otherwise indicated, and the front blades of
fixed blade models shall be horizontal unless otherwise indicated. All registers
shall be furnished with key-operated opposed blade dampers. The dampers shall be
constructed of the same material as the attached grille.
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F. Flexible Connections
L. Flexible connections located indoors shall be Ventfabrics “Ventglas.” Flexible
connections installed outdoors or exposed to sunlight or weather shall be Ventfabrics
“Ventlon.”
2. Ductwork connections to the air handling equipment, and where indicated on the

Drawings, shall be made using fabric connectors with sheet metal collars. The fabric shall
be fire resistant, waterproof, mildew-resistant, and airtight. At least 3 inches 76 mm of
fabric shall be exposed. Flexible connections shall be in accordance with" the
requirements of UL and NFPA.

3. Fabric for flexible connections protected from sunlight and the weather shall be suitable
for a temperature range of -20° to 180° F and shall weigh at least 27 ounces per square
yard.

4. Fabric for flexible connections exposed to sunlight or the weéather shall be suitable for a

temperature range of -10° to 250° F and shall weigh at least 24:0unces per square yard .
G.  Air Filtration Equipment
I. Pleated Air Filters

a. Pleated air filters shall be American Air Filter “AM-AIR 300X or Farr “30/30.”
Filters shall be disposable type, high-loft blend of cotton and synthetic fiber
pleated media. The media shall be'rated as Class 1 or Class 2 in accordance with
UL 900. A metal support.grid,shall be bonded to the media. The filter frame shall
be constructed of rigid,, high-strength, moisture-resistant beverage board. The
pleated media pack shallybe bonded to the inside of the frame. All filters shall have
a minimum efficiency reporting value (MERV) based on the ASHRAE 52.2
guidelines of atleastMERYV 8.

b. Two inch pleated air filters shall have at least 12 pleats per linear foot and at
least 4.2 square feet of media per square foot of filter area. Two inch filters shall
have a maximum initial resistance of 0.13 inch wc at 300 feet per minute.

c. Pleated)air filter is part of 01-MAU-0001 make up air unit.

H.  Draft Gauges

1. Draft gauges shall be Dwyer Instruments, Inc. “2000 Series Magnehelic Air Filter
Gauge.”

2. Diaphragm actuated dial type draft gauges, located for easy readability, shall be installed
across all air filters. The gauges shall have a dial of at least 3-1/2 inch diameter, a die
cast aluminum housing, an adjustable signal flag, mounting hardware, an ambient
temperature range of 20 to 140° F, and a range of 0 to 1.0 inch we, with a full range
accuracy of 2 percent. Each gauge shall be furnished with an air filter kit consisting of a
mounting panel, two static pressure tips with integral compression fittings, aluminum
tubing, and vent valves. When mounted across filters, the signal flag shall be set
at 0.75 inches water column.
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3. Sheet Metal Ductwork

Aluminum sheet metal ductwork shall be installed in the Stairwells of Pipe Gallery
and Blower Building only.

Ductwork, accessories, bracing, and supports shall be constructed of aluminum,
except where otherwise specified herein. Where more than one material is
indicated, ductwork, accessories, bracing, and supports shall be constructed of
galvanized steel unless otherwise indicated. Ductwork, turning vanes, and other
accessories shall be fabricated in accordance with the latest SMACNA HVAC
Duct Construction Standards unless otherwise indicated. Accessories, bracing,jand
supports shall be constructed of similar materials as the ductwork.

Aluminum ductwork shall be constructed of aluminum alloy 3003-H14,)or better,
in accordance with ASTM B209.

Plenums shall be constructed of reinforced 0.08 thickness aluminum sheet metal.
Sheet metal fan boxes shall be fabricated with 0.125 inch'thickness aluminum
sheet metal skin and structural framing of sufficient strength to support the fan box
and the fan mounted on the box. Drawings of the fan'boxes shall be submitted in
accordance with the Submittal Procedures section,

Sealants shall be suitable for the duct service and.shall maintain leakage integrity
at pressures in excess of the ductwork pressure classification.

4. Fiberglass Reinforced Plastic Ductwork

a.

b.

FRP ductwork shall be installed in the Pipe Gallery as indicated for the supply air
ducting of the 01-MAU-0001 unit.

FRP ductwork, including fittings, shall be constructed of fiberglass reinforced
plastic, as manufactured by,Spunstrand, Monoxivent, Viron, or equal approved by
Engineer.

Ductwork shall be, manufactured per SMACNA, and industry standard PS 15-69
minimums. Designed,for a minimum of 10" w.c. pressure and 10" w.c. vacuum. A
minimum designed” structural safety factor of 4 shall be used. All ductwork,
fittings, and.-appurtenances shall be suitable for the following temperature
conditions:=10°F to 120°F.

The ductwork shall be suitable for wastewater treatment plant service, and will
exhaust air from wet corrosive areas. The ductwork shall have a minimum 10 mil
liner and 100 mil corrosion barrier. Resin shall be of the premium vinyl ester type
and shall not contain fillers except as required for thioxtropic control of fire
retardance. The duct shall achieve a Class 1 flame spread rating. The resins shall
contain antimony trioxide for fire retardance. The flame spread rating shall be less
than 25. The duct and fittings, as a finished composite shall meet the flame
requirements (25) of a Class 1 duct per UL 181 and UMC 10-1, and ASTM E-
84Ductwork shall be manufactured per SMACNA, and industry standard PS 15-69
minimums. Designed for a minimum of 10" w.c. pressure and 10" w.c. vacuum. A
minimum designed structural safety factor of 4 shall be used. All ductwork,
fittings, and appurtenances shall be suitable for the following temperature
conditions: -10°F to 120°F.

Wall thickness shall comply with SMACNA Thermoset Duct Construction
Standards. The ductwork shall be furnished with the minimum wall thicknesses as
required by the SMACNA standard. Rectangular ductwork wall thickness shall be
determined by substituting the long side for the round diameter.
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f. The inner surface shall contain a 10 mil thick "C" veil saturated with a premium
resin. This will be followed by a 100 mil corrosion barrier (2 layers of 1-1/2 oz.
chopped mat) with the same resin as used on the 10 mil liner. The structural layer
shall be as required for design service and shall be filament wound using a
premium resin. The duct exterior shall have a relatively smooth surface free of
exposed fibers. Duct located indoors shall have final (2) coats of PPG 42-7
intumescent paint to achieve the smoke developed rating of less than 50. All resin
and joint material shall be suitable for a 200°F service. Wall thickness shall
comply with SMACNA Thermoset Duct Construction Standards. The ductwork
shall be furnished with the minimum wall thicknesses as required, by) the
SMACNA standard. Rectangular ductwork wall thickness shall be determined by
substituting the long side for the round diameter.

g. Field joints shall be butt-type wet lay-up method. Flanged connections shall be
provided where indicated on the contract drawings. Joining shaterials shall be of
the same material as the duct, forming a continuous FRP, component system.
Manufacturer's installation instructions shall be followed.” Shop fabricated
assemblies should be provided to the maximum extent possible, to minimize the
number of field joints. Shop fabrications including fittings and specials must be
constructed by the ductwork manufacturer or ductwork manufacturer’s certified
pipe fabrication source.

h. Flanged joints shall be provided at each ' damper’and item of equipment to facilitate
disassembly, at each change in material, and where indicated on the Drawings.
Stainless steel bolts, nuts, washers, and neoprene gaskets shall be provided for all
flanged connections in the system, including connections to equipment.

1. Expansion joints shall be furnished)at the locations indicated on the Drawings and
at other locations required for proper pipe installation. Expansion joints shall be
resistant to ultravioletdightand shall be suitable for the service conditions.

] Expansion joints shall{be~fully molded type rated for a minimum 3 psi working
pressure and shall'consist of an inner tube, body, and outer cover to be compatible
with the specified service conditions. The tube shall be a minimum of 1/4 inch
thick EPDM with two ply of high tensile nylon, polyester, or kevlar fabric
reinforcementThe cover shall be a minimum 1/16-inch elastomer and shall be
resistantito ultraviolet light.

k. Slip,en type expansion joints shall fit tightly on the outside diameter of the piping
and ‘shall be secured in place by stainless steel adjustable bands with worm screw
type adjustments to provide a gastight connection.

1. Flanged type expansion joints shall have split stainless steel retaining rings and
shall have ASTM D3982 diameter and drilling. Expansion joints shall be Red
Valve "Duct Expansion Joints", Mercer Rubber Company, or Holz Rubber
Company.

m.  Turning vanes and splitters shall be fiberglass matching the construction of the
ductwork, and shall be provided where indicated on the drawings. All bolts for
flange connections shall be 316 stainless steel.

n. Supports and hangers shall be designed, fabricated, and installed in accordance
with the requirements of SMACNA'’s FRP Duct Construction Manual.
0. Ductwork shall be protected as required for protection of the material and coatings

during shipping, handling and storage. Ductwork shall be shipped, delivered, and
handled in accordance with the Manufacturer’s instructions where they differ from
the Product Delivery Requirements and the Product Storage and Handling
Requirements sections.
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25

2.6

2.7

2.8

L

Duct Insulation

1. Interior duct liner shall be Knauf “Atmosphere,” CertainTeed “ToughGard R,” or Johns
Manville “Linacoustic RC.”

2. Interior duct liner shall be 1-1/2 pound per cubic foot density, spray coated duct liner
with an “R” value of at least 4.2 ft*>-hr °F/BTU per inch thickness at 75° F. The insulation
shall be suitable for temperatures up to 250° F and shall have at least a 0.55 NRC
per 1 inch thickness. The insulation shall conform to ASTM C1071. The insulation
surface shall be resistant to microbial growth in accordance with UL 181, ASTM'€1338,
or comparable test method and shall be cleanable in accordance with{ NAIMA
recommended practices.

Access Doors

1. Access doors shall be fabricated in accordance with the latest, SMACNA HVAC Duct
Construction Standards. Access doors shall be double skin,insulated type for insulated
ductwork and single skin type for non-insulated ductworkInsulated doors shall be
insulated with the same thickness insulation as the duct’in, which it is installed. Duct-
mounted access doors and panels shall be fabricated of the same material as the
ductwork, with sealing gaskets and quick-fastening,locking devices. Where access doors
are insulated, a sheet metal cover shall be installed'over the insulation.

ELECTRICAL

Electric motors and motor controls shall.conform to the Basic Mechanical Building Systems
Materials and Methods section. Motoristarters and controls shall be furnished and installed
under the Electrical section, exeept for.equipment specified or furnished with prewired integral
starters. Disconnects for equipment shall be furnished and installed under the Electrical section,
except where specified with/integral disconnects. All electrical controls shall have enclosures
suitable for the environment and NEMA rating as indicated on the electrical Drawings.
Equipment installed qutdoers shall have NEMA Type 4 enclosures.

DRIVE UNITS

Electric motors, V-belt drives, and safety guards shall be in accordance with the requirements of
the Basic Mechanical Building Systems Materials and Methods section.

MANUFACTURE AND FABRICATION

Manufacture and fabrication shall comply with the requirements of the Basic Mechanical
Systems Materials and Methods section.

SHOP TESTING

The equipment furnished under this section shall be tested at the factory according to the
standard practice of the manufacturer. Ratings shall be based on tests made in accordance with
applicable AMCA, ASHRAE, ARI, NBS, NFPA, and UL Standards.
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2.9

A.

B.

BALANCE

All rotating parts shall be accurately machined and shall be in as nearly perfect rotational
balance as practicable. Excessive vibration shall be sufficient course for rejection of the
equipment. The mass of the unit and its distribution shall be such that the resonance at normal
operating speeds is avoided. In any case, the maximum measured root-mean-square (rms) value
as measured at any point on the equipment shall not exceed those listed in the latest ASHRAE
Applications Handbook.

At any operating speed, the ratio of rotative speed to the critical speed of a unit or components
thereof shall be less than 0.8 or more than 1.3.

PART 3 - EXECUTION

3.1 INSPECTION
A.  Equipment installed in facilities with limited access shall be suitable for being installed through
available openings. Contractor shall field verify existing opéning{dimensions and other
provisions for installation prior to submittal of bids.
B.  Where penetrations through existing concrete slabs are made, the Contractor shall locate and
avoid damage to all rebar, embedded conduit, et¢, when making new openings.
32 PREPARATION
A.  Field Measurement
1. Contractor shall be responsible for verifying all field dimensions, and for verifying
location of all equipment relative to any existing equipment or structures.
B. Surface Preparation
1. All surfaces=to be field painted shall be dry and free of dirt, dust, sand, grit, mud, oil,
grease, tust, loose mill scale, or other objectionable substances, and shall meet the
recommendations of the paint manufacturer for surface preparation. Cleaning and
painting operations shall be performed in a manner which will protect freshly painted
surfaces from dust or other contaminants. Oil and grease shall be completely removed by
use of solvents or detergents before mechanical cleaning is started. The gloss of
previously painted surfaces shall be dulled if necessary for proper adhesion of top coats.
2. Surface finish damaged during installation shall be repaired to the satisfaction of
Engineer. Field painting shall be as specified in the Protective Coatings section.
33 INSTALLATION
A.  Equipment and materials furnished under this section shall be installed in proper operating
condition in full conformity with the drawings, specifications, engineering data, instructions,
and recommendations of the equipment manufacturer, unless exceptions are noted by Engineer.
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B.  The space beneath baseplates shall be grouted as specified in the Grouting section.
C.  Makeup Air Units

1. Flexible connections shall not be in tension when the fans are operating. The units shall
be firmly anchored to the equipment curbs with corrosion resistant fasteners.

2. The installation shall be checked by the manufacturer in accordance with the Installation
Check paragraph.
D. Fans
1. Where indicated on the Drawings, flexible connections shall be installed between fan

inlet and outlet sheet metal connections. Flexible connections shall not be in tension
when the fans are operating. Where fan inlets and outlets are exposed, safety screens shall
be installed over the opening. Scroll drains for equipment installedsindoors shall be piped
to the nearest floor drain.

2. Power roof ventilators shall be secured with corrosion resistant lag screws to the roof
curb.

3. The installation shall be checked by the manufacturer in accordance with the Installation
Check paragraph.

E. Damper Operators

1. Damper operators shall be installedon a mounting bracket rigidly attached to the damper
frame or duct. Where the bracket attaches to the duct, suitable stiffeners shall be installed
on the duct to prevent, noticeable deflection of the duct when the damper operates.
Damper operators may beninstalled inside or outside the duct but consideration shall be
given to the environment'and duct dimensions in which the operators are installed. Where
the damper installation-inside the duct may or actually prevents the design airflow from
being achieved, the damper operator shall be installed outside the duct. Damper operators
shall be readilynaccessible and access doors shall be provided when the operator is
installed inside the duct.

2. The damper operator shall be installed to prevent entry of moisture from contacting
internal parts. Conduit shall enter the operator from below or horizontally and incorporate
adrip leg to prevent water from following the conduit into the operator interior.

3. The number of operators furnished for each damper shall provide the torque necessary to
operate the damper. Unless otherwise indicated, control dampers shall fail to the closed
position, face dampers shall fail to the closed position, and bypass dampers to the open
position.

F. Air Outlet and Inlet Devices

1. Air outlet and inlet devices shall be installed level and plumb and in accordance with the
manufacturer’s written instructions.
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G.  Draft Gauges

L.

Draft gauges for filters located more than 8 feet above the finished floor shall be mounted
on the nearest wall, 5.5 feet above the finished floor. Each gauge shall be installed with
vent valves in the connecting tubing adjacent to the gauge for checking and re-zeroing
functions.

H. Sheet Metal Ductwork

1.

Ductwork, turning vanes, and other accessories shall be installed and supported in
accordance with the latest SMACNA Duct Construction Standards. The ‘docations,
arrangement, and sizes of ductwork shall be as indicated on the Drawings. The'duct sizes
indicated are clear dimensions inside the duct or duct lining. Sheet metal sizes are larger
for ductwork with interior linings.

Ductwork shall be fabricated, reinforced, supported, and sealed for the operating
pressures indicated in the schedules for the connected equipment. All ductwork shall
have a pressure classification of at least 1 inch.

Sheet metal ductwork shall be sealed according to/the ¢lassifications described in the
SMACNA HVAC Duct Construction Standardswin“accordance with the following:

D Duct Type
Supply Exhaust Return

Duct Location <2iinches wc > 2 inches wc
Outdoors A A A A
Unconditioned Areas B A B B
Conditioned Spaces
(concealed ductwork) C B B C
(exposed. ductwork) A A B B

Sealing Levels
A < All transverse joints, longitudinal seams, and duct wall penetrations
B~ All transverse joints and longitudinal seams
C - Transverse joints only

All joints, seams, connections, and penetrations in ductwork located outdoors shall be
sealed watertight and weatherproof. Transverse joints shall be flanged and shall be
provided with a continuous gasket and flange cap.

Ductwork shall be supported as required by SMACNA. Where ductwork is connected to
equipment, it shall be independently supported with no weight bearing on the equipment
and in such a manner that the equipment maybe removed for service without temporary
support of the ductwork. Ductwork shall be supported within 24 inches of each elbow
and within 48 inches of each branch intersection. Strap or wire hangers shall not be used
where the hanger length exceeds 5 feet .
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6. Ductwork shall be constructed and installed in accordance with the Drawings. When
acceptable to Owner, modifications in the size and location of ductwork may be made
where required to avoid interference with the building structure, piping systems, or
electrical work. The installation shall be coordinated with other phases of work to
establish space and clearance requirements. Unless otherwise indicated by a bottom of
duct elevation, all ductwork shall be routed as high as possible, with a minimum height
of 8 feet above the finished floor. Ductwork installed above suspended ceilings shall be
installed with at least 8 inch lighting allowance between the ceiling and the bottom of the
ductwork.

7. In vertical ducts with a closed bottom which terminate less than 24 inches abové finished
floor, the bottom of the ductwork shall be broken and sloped to a 1/2 inch drain hole in
the bottom of the duct.

8. Turning vanes shall be installed in all elbows with 45 degree or’greater angles. Vanes
shall be double thickness or a minimum 4.5 inch radius typesforyvanes 30 inches and
longer, where installed in ducts with velocity greater than 2000 fpm, or where installed in
ducts with a pressure classification greater than 2 inches wc.*Where 4.5 inch or double
thickness type turning vanes are required, each vane shall be-welded to the vane runner

L. FRP Ductwork

1. FRP ductwork joints shall be carefully and neatly made in accordance with the following
specified requirements. All field joints made by trained and certified employees that are
not representatives of the pipe manufacturer shall be made using individually packaged
joint kits.

2. Flange bolts shall be tightened sufficiently in a crisscross pattern to slightly compress the
gasket and make a good'seal, but not so tight as to distort the flanges. A flat washer shall
be installed under each nut'and bolt head.

3. Laminated butt Goints shall be made in accordance with the manufacturer's
recommendationsy, Finished joints shall be built up in successive layers, shall be as thick
as the pieces being joined, and shall be as crevice-free as is commercially practicable.
The widthloef the first layer shall be at least 4 inches. Successive layers shall be increased
uniformly\to provide the specified minimum total width of overlay which shall be
centered on the joint. Crevices between jointed pieces shall be filled with resin, leaving a
smooth inner surface. The interior of joints shall also be sealed by covering with not less
than 0.05 inch of liner of the same material as the ductwork. Inside welds should be done
on duct 24 inches and larger where accessible.

4. The inner surface shall be free of cracks and crazing, with a smooth finish, and with an
average of not more than two pits per square foot, provided the pits are less than 1/8 inch
in diameter, not more than 1/32 inch deep, and covered with sufficient resin to avoid
exposure of inner surface fabric. Some waviness is permissible as long as the surface is
smooth and free of pits. Such surfaces may be reinforced with glass surfacing mat,
synthetic fibers, or other suitable material.
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J. Duct Liner

L. The duct liner in the corners of the duct sections shall be folded and compressed or shall
be cut and fit to ensure overlapping, butted edges. Top and bottom pieces shall overlap
the side pieces. Longitudinal seams shall be made only at corners unless duct dimensions

and standard liner product dimensions make seams necessary at other locations.

2. The duct liner shall be held to the duct by a coat of waterproof, fire-retardant adhesive
applied over the entire duct surface. Where duct dimensions exceed 8 inches on any side,
mechanical fasteners shall be used in addition to the adhesive. All exposed edges of the
duct liner shall be tightly butted and coated with adhesive.

3. The following ducts shall be insulated with interior duct liner unless otherwise indicated
or indicated on the Drawings to be wrapped:

Location

Interior within
conditioned space
(heated or cooled)

Interior within
unconditioned
space

Ductwork

a. Heating supply and return

b. Cooling supply and return

c. Heating and cooling supply ‘and return
d. Makeup air outside area'served

e. Outside air (including plenums)

a. Heating supply and return

b. Cooling'supply and return

c. Heating and cooling supply and return

d. Makeup air outside area served

(¢

..Outside air (including plenums)

Insulation Thickness

1 inch
1 inch
1 inch
1 inch
1.5 inches
1.5 inches
1.5 inches
1.5 inches
1.5 inches

2 inches

Note: Exhaust systems shall not be internally lined unless indicated to be so on the

drawings.

34 FIELD QUALITY CONTROL

A.  Installation Supervision

L. The equipment manufacturer shall furnish installation supervision services when
indicated in the Equipment Schedule section.

B. Installation Check

1. The equipment manufacturer shall provide a certificate of proper installation when
indicated in the Equipment Schedule section.
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Air Distribution Systems

C.  Functional Testing.

L.

The equipment manufacturer shall provide functional testing assistance when indicated in
the Equipment Schedule section.

D.  Performance and Other Testing

1.

The equipment manufacturer shall provide performance and other testing services when
indicated in the Equipment Schedule section.

E. FRP Ductwork Field Testing

1.

Joints in ductwork shall be tight and free of leaks. Each joint which is found to leak, by
observation or during any specified test, shall be repaired, and thestests repeated. All
necessary testing equipment and materials, including tools, appliances, ‘and devices, shall
be furnished by Contractor. All tests shall be made by and at the expense of Contractor.
Tests shall be conducted in a manner acceptable to Engineeriand shall be repeated as
many times as necessary to demonstrate compliance with specified requirements. The
Engineer or Engineer's representative shall be present during testing and shall be notified
of the time and place of testing at least 3 days prior to comimencement of the work.

Leakage may be determined by loss-of-pressure, 'soap solution, or positive and accurate
method acceptable to Engineer. All equipment or other accessories which would be
damaged if subjected to the specified test pressure shall be disconnected, and ends of
branch lines plugged or capped, as required, during the testing procedures.

3.5 CLEANING

A. At the completion of the testing, all equipment, pipes, ductwork, valves, and fittings shall be
cleaned of grease, debris, metal‘euttings, and sludge. Any stoppage, discoloration, or other
damage to parts of the building, its finish, or furnishings shall be repaired by Contractor at no
additional cost to Owneér.

3.6 TRAINING

A.  Training(shall be provided in accordance with the requirements of Section 01 91 00 —
Commissioning and 01 79 00 — Demonstration and Training.

End of Section
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SECTION 23 50 13 - HEATING SYSTEM EQUIPMENT

PART 1 - GENERAL

1.1

1.2

SCOPE

This section covers the furnishing and installation of heating system equipment and associated
devices and appurtenances associated with the heating, ventilating, and air conditioning
(HVAC) systems.

Piping, pipe supports, valves, and accessories which are not an integral part of the'€quipment or
are not specified herein are covered in other sections.

GENERAL

Equipment furnished and installed under this section shall befabricated, assembled, erected,
and placed in proper operating condition in full conformity with the Drawings, specifications,
engineering data, instructions, and recommendations ¢f the €quipment manufacturer unless
exceptions are noted by Engineer.

Coordination

1.

Contractor shall verify that each ‘Component of the system is compatible with all other
parts of the system; that all piping,)ductwork, materials, fans, pumps, and motor sizes are
appropriate; and that all devices necessary for a properly functioning system have been
provided.

Where two or more. units of the same class of equipment are required, they shall be the
product of a singlé manufacturer; however, all the component parts of the system need
not be the products’of one manufacturer.

Where individual equipment paragraphs specify the requirement for local service, each
manufacturer shall have a local service center, or with written consent of Engineer, shall
be able to provide service from other locations within 24 hours. The service center shall
be ‘equipped and staffed to service the system and shall maintain a local parts supply.
Information on equipment manufacturers’ representatives shall be included with the
submittals.

Where several manufacturers’ names have been listed in this section as possible
suppliers, only the products of the first manufacturer listed have been checked for size,
functions, and features.

General Equipment Stipulations

1. The General Equipment Stipulations shall apply to all equipment and materials furnished
under this section. If requirements in this specification differ from those in the General
Equipment Stipulations, the requirements specified herein shall take precedence.
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D.  Seismic Design Requirements
1. Seismic design requirements for products specified herein shall be as indicated in the
Meteorological and Seismic Design Criteria specification section 01 67 00.2.
E. Governing Standards
1. Except as modified or supplemented herein, all work covered by this section shall be
performed in accordance with all applicable municipal codes and ordinances, laws, and
regulations. In case of a conflict between this section and any state law_or~local
ordinance, the latter shall govern.
2. All work shall comply with UL safety requirements.
F. Power Supply
1. Power supply to equipment with motors shall be as indicated, in’ the schedules on the
Drawings. Power supply for controls shall be 120 volts, 60-Hz, single phase unless
otherwise required for a properly operating system.
G.  Metal Thickness
1. Metal thickness and gages specified herein areuminimum requirements. Gages refer to US
Standard gage.
H.  Mechanical Identification
1. Mechanical identification shall, conform to the requirements of the Basic Mechanical
Building Systems Materials and Methods section.
1.3 SUBMITTALS
1. Drawings and Data
a. Complete assembly and installation drawings, and wiring and schematic diagrams,
together with detailed specifications and data covering materials, parts, devices,
and accessories forming a part of the equipment furnished, shall be submitted in
accordance with the Submittal Procedures section. Device tag numbers indicated
on the drawings shall be referenced on the wiring and schematic diagrams where
applicable. The data and specifications for each unit shall include, but shall not be
limited to, the following:
1) Equipment
a) Name of manufacturer.
b) Type and model.
c) Construction materials, thicknesses, and finishes.
d) Manufacturer’s performance data.
e) Overall dimensions and required clearances.
f) Net weight and load distribution.
g) Wiring diagrams.
h)  Locked rotor current.
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B.

1.4

A.

1.5

1.6

A.

B.

C.

2) Seismic Design Requirements
a) Confirmation of compliance with the requirements of the
Meteorological and Seismic Design Criteria section 01 67 00.2.

Operation and Maintenance Data and Manuals

1. Adequate operation and maintenance information shall be supplied as required in the
Submittal Procedures section. Operation and maintenance manuals shall be submitted in
accordance with the Submittal Procedures section. The operation and maintenance
manuals shall be in addition to any instructions or parts lists packed with or attached to
the equipment when delivered.

QUALITY ASSURANCE

Quality assurance shall comply with the requirements of the Basic Mechanical Building
Systems Materials and Methods section.

DELIVERY, STORAGE, AND HANDLING

1. Shipping shall be in accordance with the Product Delivery Requirements section.
Handling and storage shall be in accordance, with the Product Storage and Handling
Requirements section.

EXTRA MATERIALS

Extra materials shall be furnished forithe equipment as specified in the individual equipment
paragraphs.

Extra materials shall be packaged in accordance with the Product Delivery Requirements
section, with labels indicating the contents of each package. Each label shall indicate the
manufacturer’s name, equipment name, equipment designation, part nomenclature, part number,
address of nearest distributor, and current list price. Extra materials shall be delivered to Owner
as directed.

Extra materials subject to deterioration such as ferrous metal items and electrical components
shall be properly protected by lubricants or desiccants and encapsulated in hermetically sealed
plastic wrapping.

PART 2 -"PRODUCTS

2.1 SERVICE CONDITIONS

A.  All equipment shall be designed and selected to meet the specified conditions.
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22 PERFORMANCE AND DESIGN REQUIREMENTS
A.  Equipment capacities shall be as indicated on the schedules.

B.  Gas fired Make-up Air Unit shall be suitable for operation with the gas inlet pressure range
specified in the individual equipment paragraphs.

C.  Dimensional Restrictions
I. Layout dimensions will vary between manufacturers and the layout area indicated-on the
Drawings is based on typical values of the first manufacturer listed. Contractor shall
review the Drawings, the manufacturer’s layout drawings, and installation ‘requirements
and shall make any modifications required for proper installation subject to acceptance by
Engineer. At least 3 feet of clear access space shall be provided onsall sides of the unit
unless otherwise indicated.

D. Elevation

1. Equipment shall be designed to operate at the elevation as indicated on the Drawings.

23 ACCEPTABLE MANUFACTURERS

A.  Acceptable manufacturers shall be as listed in the respective product description paragraphs.

24 MATERIALS.

A.
A.  Heaters
1. Heaters of the types, Sizes, and capacities specified herein shall be furnished and installed
where indicatedson the Drawings. All heaters shall be complete with controls and
accessories required for satisfactory operation. Heaters shall be UL listed unless
otherwise indicated.
2. The manufacturer of the equipment provided shall have a local service center.
3. Electric Unit Heaters
a. Electric unit heaters, denoted by the symbol “EUH” and an identifying number,
shall have the capacity indicated in the schedules on the Drawings.
1) Electric Unit Heaters (corrosion resistant)

a) Where indicated on the Drawings to be corrosion resistant, unit
heaters shall be manufactured by Chromalox “HD3D,” Ruffneck
“CR1 Triton,” or Indeeco “Triad.” Each heater shall include fan and
motor assembly, operating and safety controls, and shall be suitable
for use with a single point power supply indicated in the schedules on
the Drawings.

b) Heater elements shall be Type 304 or 316 stainless steel, fin tubular
type, with stainless steel fittings forming a watertight seal between the
elements and the junction box. Unit heater fan motors shall be totally
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2.5

2.6

2.7

2.8

enclosed, permanently lubricated ball bearing type designed to resist
corrosion and moisture. The fan blades shall be epoxy coated
aluminum and the heater housing shall be at least a 20 gage Type 304
stainless steel. Where indicated on the Drawings to be wall hung, a
swivel wall mounting bracket shall be provided.

c) The controls shall include automatic reset thermal cutout, fan delay
relay, built-in control and motor contactors, control transformer, and
terminal block all housed in a NEMA 4X enclosure. A pilot light
visible on the heater exterior shall indicate heater operation.

4. Wall Heaters

a. Wall heaters, denoted by the symbol “WH” and an identifying number, shall be
manufactured by Indeeco “WAL” or Brasch “932/934 Series.”

b. Wall heaters shall be architectural, downflow type; designed for mounting as
indicated on the Drawings; and shall include an electric heating element, a thermal
limit switch, a fan delay switch, a fan and motor assembly, and a built-in
thermostat. The heaters shall be suitable for use with the specified power supply
and shall have the capacity indicated in the schedules.on the Drawings.

ELECTRICAL

Electric motors and motor controls shall conformito'the Basic Mechanical Building Systems
Materials and Methods section. Motor starters and controls shall be furnished and installed
under the Electrical section, except for equipment specified or furnished with prewired integral
starters. Disconnects for equipment.shall,be furnished and installed under the Electrical section,
except where specified with integral’disconnects. All electrical controls shall have enclosures
suitable for the environment and NEMA rating as indicated on the electrical Drawings.
Equipment installed outdoors shall. have NEMA Type 4 enclosures.

DRIVE UNITS

Electric motors, V<belt drives, and safety guards shall be in accordance with the requirements of
the Basic Mechanical Building Systems Materials and Methods section.

MANUFACTURE AND FABRICATION

Manufacture and fabrication shall comply with the requirements of the Basic Mechanical
Systems Materials and Methods section.

SHOP TESTING

The equipment furnished under this section shall be tested at the factory according to the
standard practice of the manufacturer. Ratings shall be based on tests made in accordance with
applicable AMCA, ASHRAE, AHRI, NBS, NFPA, and UL Standards.
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B.

2.9

A.

B.

Fans and Air Handling Unit shall be factory tested prior shipment with reports included within
the delivery packages.

BALANCE

All rotating parts shall be accurately machined and shall be in as nearly perfect rotational
balance as practicable. Excessive vibration shall be sufficient course for rejection of the
equipment. The mass of the unit and its distribution shall be such that the resonance at normal
operating speeds is avoided. In any case, the maximum measured root-mean-square (rms)-value
as measured at any point on the equipment shall not exceed those listed in the latest ASHRAE
Applications Handbook.

At any operating speed, the ratio of rotative speed to the critical speed of a unit or components
thereof shall be less than 0.8 or more than 1.3.

PART 3 - EXECUTION

3.1

A.

B.

32

A.

B.

INSPECTION

Equipment installed in facilities with limited access shall’be suitable for being installed through
available openings. Contractor shall field verify existing opening dimensions and other
provisions for installation prior to submittal of bids:

Where penetrations through existing concrete slabs are made, the Contractor shall locate and
avoid damage to all rebar, embedded ¢onduit, etc. when making new openings.

PREPARATION
Field Measurement

1. Contractor~shall be responsible for verifying all field dimensions, and for verifying
locatien-of all' equipment relative to any existing equipment or structures.

Surface Preparation

1. All surfaces to be field painted shall be dry and free of dirt, dust, sand, grit mud, oil,
grease, rust, loose mill scale, or other objectionable substances, and shall meet the
recommendations of the paint manufacturer for surface preparation. Cleaning and
painting operations shall be performed in a manner which will protect freshly painted
surfaces from dust or other contaminants. Oil and grease shall be completely removed by
use of solvents or detergents before mechanical cleaning is started. The gloss of
previously painted surfaces shall be dulled if necessary for proper adhesion of top coats.

2. Surface finish damaged during installation shall be repaired to the satisfaction of
Engineer. Field painting shall be as specified in the Protective Coatings section.
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33 INSTALLATION
A.  Equipment and materials furnished under this section shall be installed in proper operating
condition in full conformity with the drawings, specifications, engineering data, instructions,
and recommendations of the equipment manufacturer, unless exceptions are noted by Engineer.
B. Heaters
L. The bottom elevation of unit heaters shall be minimum 8 feet above finished floor unless
otherwise indicated.
2. Electric duct heaters shall be installed with a minimum distance of 4 feet) from all
ductwork transitions and obstructions on both sides of the heater.
3. The bottom elevation of wall heaters shall be 16 inches above*finished floor unless
otherwise indicated.
34 FIELD QUALITY CONTROL
A.  Installation Supervision
1. The equipment manufacturer shall furnish, ‘installation supervision services when
indicated in the Equipment Schedule section:
B.  Installation Check
1. The equipment manufacturer (shall” provide a certificate of proper installation when
indicated in the Equipment Schedule section.
C.  Functional Testing.
1. The equipment manufacturer shall provide functional testing assistance when indicated in
the Equipment Scheédule section.
D.  Performance and Other Testing
1. The“equipment manufacturer shall provide performance and other testing services when
indieated in the Equipment Schedule section.
E. Operator Instruction and Training
1. After completion of the field testing, operator instruction and training on equipment and
system operation shall be provided. The training should provide a complete overview of
all equipment, testing, adjusting, operation, and maintenance procedures. The training
shall take the form of classroom instruction and shall cover:
a. Documentation in the final Operation and Maintenance Manuals.
b. Use the Operation and Maintenance Manuals.
c. Equipment and system startup and shutdown.
d. System operation procedures for all modes of operation.
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e. Procedures for dealing with abnormal conditions and emergency situations for
which there is a specified system response.

2. The training shall take the form of classroom sessions at the project site conducted by the
equipment manufacturer representatives and/or contractor’s commissioning team
representatives who are knowledgeable and familiar with the project. Hands-on
instruction and training will be conducted so that actual operation and maintenance of the
equipment and systems can be performed by Owner upon completion of the training. The
length of the operator instruction and training shall be as needed.

3. At least two weeks prior to the proposed date for the operator instruction and training
session, Contractor shall notify Engineer and shall submit an outline for, the)proposed
operator instruction and training session. The proposed outline shall be approved before
any training is conducted.

3.5 CLEANING

A. At the completion of testing, all equipment, pipes, ductwork, valves, and fittings shall be
cleaned of grease, debris, metal cuttings, and sludge. Any stoppages discoloration, or other
damage to parts of the building, its finish, or furnishings shall-be repaired at no additional cost
to Owner. Each fan and make-up air unit shall be thoroughly cleaned in accordance with the
manufacturer’s instructions prior to being placed in service.

End of Section
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SECTION 23 80 00 - REFRIGERATION SYSTEMS

PART 1 - GENERAL

1.1 SCOPE
A.  This section covers the furnishing and installation of refrigerant piping and accessories, ductless
split heat pump systems, and appurtenances associated with the heating, ventilating, and air
conditioning (HVAC) system for the AGS Support Facilities MCC.
B.  Piping, pipe supports, valves, and accessories which are not an integral part of the"€quipment or
are not specified herein are covered in other sections.
1.2 GENERAL
A.  Equipment furnished and installed under this section shall be'fabricated, assembled, erected,

and placed in proper operating condition in full conformity with the Drawings, Specifications,

engineering data, instructions, and recommendations ¢f the €quipment manufacturer unless

exceptions are noted by Engineer.
B.  Coordination

1. Contractor shall verify that each ‘Component of the system is compatible with all other
parts of the system; that all(piping; materials, fans, and motor sizes are appropriate; and
that all devices necessary for ayproperly functioning system have been provided.

2. All the component parts of the system shall be the products of one manufacturer.

3. Where individual equipment paragraphs specify the requirement for local service, each
manufacturer shall*have a local service center, or with written consent of Engineer, shall
be able to provide service from other locations within 24 hours. The service center shall
be equipped-and staffed to service the system and shall maintain a local parts supply.
Information on equipment manufacturers’ representatives shall be included with the
submittals.

4, Where several manufacturers’ names have been listed in this section as possible
suppliers, only the products of the first manufacturer listed have been checked for size,
functions, and features.

C. General Equipment Stipulations

1. The General Equipment Stipulations shall apply to all equipment and materials furnished
under this section. If requirements in this specification differ from those in the General
Equipment Stipulations, the requirements specified herein shall take precedence.
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D.  Seismic Design Requirements

1. Seismic design requirements for products specified herein shall be as indicated in the

Meteorological and Seismic Design Criteria section 01 67 00.2.
E. Governing Standards

1. Except as modified or supplemented herein, all work covered by this section shall be
performed in accordance with all applicable municipal codes and ordinances, laws, and
regulations. In case of a conflict between this section and any state law_or~local
ordinance, the latter shall govern.

2. All work shall comply with UL safety requirements.

3. The refrigerant systems shall be constructed in accordance with ASHRAE Standard 15.
Refrigeration system equipment shall have a minimum efficicney of not less than
specified in the latest edition of ASHRAE 90.1, IEEC 2015( unless otherwise indicated
on the Drawings.

4. Capacity ratings for condensing units, heat pumps, ,packaged air conditioning units, and
packaged heat pumps with capacities less than 135,000 BTUH shall be in accordance
with AHRI Standard 210/240.

F. Power Supply

1. Power supply to equipment with motors” shall be as indicated in the schedules on the
Drawings. Controls wiring between outdoor and indoor units shall be as per
manufacturer’s requirementiand as indicated in the schedules. If thermostat is a wired
type, 24VDC power supply toybe provided unless otherwise indicated or required for a
properly operating system.

G.  Metal Thickness

1. Metal thickness'and gauges specified herein are minimum requirements. Gauges refer to

US Standard gauge.
H.  Mechanical Identification

1. Mechanical identification shall conform to the requirements of the Basic Mechanical

Building Systems Materials and Methods section.
1.3 SUBMITTALS
A.  Drawings and Data

1. Complete assembly and installation drawings, and wiring and schematic diagrams,
together with detailed specifications and data covering materials, parts, devices, and
accessories forming a part of the equipment furnished, shall be submitted in accordance
with the Submittal Procedures section. Device tag numbers indicated on the Drawings
shall be referenced on the wiring and schematic diagrams where applicable. The data and
specifications for each unit shall include, but shall not be limited to, the following:
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Refrigerant Piping

Schematic arrangement showing equipment, coils, piping sizes, valves, and
accessories.

A refrigerant piping schematic indicating refrigerant piping sizes and corresponding
velocities, accessories, accessory pressure losses, and piping pitch and direction.

Ductless Split System Heat Pumps

Name of manufacturer.

Type and model.

Construction materials, thickness, and finishes.
Location and sizes of field connections.
Certified performance data and ratings.
Capacity at specified conditions.

Refrigerant type and charge.

Overall dimensions and required clearances.

Multiline wiring diagrams with field and factory,wiring clearly identified and
electrical requirements. External LCD thermostat wiring shall be included.

Net weight and load distribution.

Where specified, information on equipment manufacturers’ representatives.

B. Operation and Maintenance Data and Manuals

1.

Adequate operation andmaintenance information shall be supplied as required in the
Submittal Procedures _section. Operation and maintenance manuals shall be submitted in
accordance with the/Submittal Procedures section. The operation and maintenance
manuals shall be im*addition to any instructions or parts lists packed with or attached to
the equipmentwhen delivered.

In addition‘to the requirements of the Submittals Procedures section, the operation and
maintenance manuals shall include a listing of all filter locations, types, sizes, and
quantities associated with each piece of equipment.

1.4 QUALITY ASSURANCE

Ar===Quality assurance shall comply with the requirements of the Basic Mechanical Building
Systems Materials and Methods section.

1.5 DELIVERY, STORAGE, AND HANDLING

A.  Shipping shall be in accordance with the Product Delivery Requirements section. Handling and
storage shall be in accordance with the Product Storage and Handling Requirements section.
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1.6

A.

B.

C.

EXTRA MATERIALS

Extra materials shall be furnished for the equipment as specified in the individual equipment
paragraphs.

Extra materials shall be packaged in accordance with the Product Delivery Requirements
section, with labels indicating the contents of each package. Each label shall indicate
manufacturer’s name, equipment name, equipment designation, part nomenclature, part number,
address of nearest distributor, and current list price. Extra materials shall be delivered to Owner
as directed.

Extra materials subject to deterioration such as ferrous metal items and electrical components
shall be properly protected by lubricants or desiccants and encapsulated in hermetically sealed
plastic wrapping.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

B.

C.

D.

SERVICE CONDITIONS

All equipment shall be designed and selected to meet thesspecified conditions.

PERFORMANCE AND DESIGN REQUIREMENTS

Equipment and coil capacities shall be as indicated on the schedules. Where equipment is
provided with special coatings, unit capacities shall be corrected to account for any efficiency
losses from the selected special coating.

For equipment including fans; each fan’s operating selection point on the fan curves shall be
selected to the right of the:peak pressure/efficiency point and below the lowest point along the
fan curve, to the left ofthe peak pressure/efficiency point.

Dimensional Resttictions

I. Layout dimensions will vary between manufacturers and the layout area indicated on the
Drawings is based on typical values of the first manufacturer listed. Contractor shall
review the contract Drawings, the manufacturer’s layout drawings, and installation
requirements and shall make any modifications required for proper installation subject to
acceptance by Engineer. At least 3 feet of clear access space shall be provided on all
sides of the unit unless otherwise indicated.

Elevation

1. Equipment shall be designed to operate at the elevation indicated in the Meteorological
and Seismic Design Criteria section. All equipment furnished for sites above 2000 feet
above sea level shall be properly derated to operate and meet the specified capacities at
the site conditions.
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23

24

2.5

A.

ACCEPTABLE MANUFACTURERS

Acceptable manufacturers shall be as listed in the respective product description paragraphs.

MATERIALS

Refrigerant Piping and Accessories

1.

Refrigerant piping shall conform to ASTM B280 - Seamless Copper Tube ‘fory Air
Conditioning and Refrigeration Field Service. Piping shall be supported as specified in
the Pipe Supports section. Refrigerant filter dryers, expansion valves, solenoid valves,
combination sight glass and moisture indicators, charging valves, relief valves, and other
accessories shall be furnished and installed as needed for proper operation of the system.

Refrigerant piping shall be insulated with “AP Armaflex” clesed-cell ‘foam insulation
with 1/2 inch thickness suitable for refrigerant service. Equal*products from Knauf and

JohnsManville will be considered.

Refrigerant piping insulation jacket shall be “3M_Venture€lad Tape 1577CW-E”.

EQUIPMENT

Ductless Split Heat Pump Systems

L.

5.

Ductless split systems shall be furnished and installed where indicated on the Drawings.
The ductless set shall include two indoor ceiling cassette units, branch box controller, and
an outdoor remote heat pump.*The set shall be fully charged with R-410A refrigerant and
compressor oil. A programmable wall-mounted thermostat shall be provided for control
of the system.

Ductless split system’ shall be as manufactured by Mitsubishi “MXZ/PEAD”, Samsung
“Max Heat”, Daikin “Model FDMQ/RX” or approved equal.

The manmufacturer of the equipment provided shall have a local service center.
Fan Coil

a. Each indoor ceiling cassette, denoted by the symbol “FC” and an identifying
number, shall be of the ductless, indoor, under-ceiling mounted, direct expansion
type. Each fan coil unit shall consist of a fan, evaporator coil, air filter, return
grille, supply louver, mounting harness, and drain pan.

b. Fans shall be centrifugal type designed for quiet operation. Evaporator coils shall
be copper tube with aluminum fins and galvanized steel tube sheets. The fins shall
be bonded to the tubes by mechanical expansion. Air filters shall be of the
cleanable type. Each unit shall be provided with access doors for easy removal of
the filters. Each fan coil shall be provided with a mounting system and supports.

c. Each fan coil fan shall be suitable for the power supply indicated on the Drawings.

d. Each fan coil is powered by the outdoor unit.

Heat Pump
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A heat pump, denoted by the symbol “HP” for heat pumps and an identifying
number, shall be factory assembled suitable for outdoor installation.

A heat pump shall have a galvanized steel cabinet that shall be bonderized and
coated with a baked-enamel finish. The housing shall have removable panels, weep
holes, and mounting holes. Compressors shall be high-efficiency, hermetically
sealed reciprocating, rotary inverter-driven, or scroll type with overload protection.
Condenser coils shall consist of louvered aluminium fins mechanically bonded to
copper tubing. A unit shall be provided with resilient compressor vibration
isolators to minimize noise. Each fan shall have a TEFC motor.

The outdoor unit shall have low ambient heat option which makes unit suitable to
provide heating at very low ambient conditions at -9F.

6. Branch Selector Controller

A branch selector, denoted by the symbol “BS” and tagged'as 02-BS-0001, shall
be factory assembled and shall be of one manufacturer.

The branch controller shall have minimum two refrigerant piping connection
points for two indoor units minimum.

The branch controller shall be powered by 208V/1Ph,

The basis of design branch selector denotedain ‘the.equipment schedules, doesn’t
require a condensate drain. If a Contractor ‘proposed an equivalent manufacturer
with the condensate drain requirement from the branch selector, this additional
work and/or rework shall be compléted, by the Contractor without any expense,
change order, or reimbursement by the Engineer or the Owner.

7. Accessories

Each indoor unit shall be_provided with an electric LCD screen programmable
thermostat capable of e¢ontrolling all unit functions. The thermostat shall be
automatic changeover type with integral sub-base.

Where indicatéd on the Drawings, an internal condensate pump shall be provided
to remove condensate from the drain pan.

All coppersurfaces shall be protected against corrosion by a shop applied special
coating.

Each’unit shall be provided with a low ambient control kit to allow operation when
outdoor temperatures are between 0°and 60° F. External service valves and
electrical knockouts shall be provided.

2.6 ELECTRICAL

A Electric motors and motor controls shall conform to the Basic Mechanical Building Systems
Materials and Methods section. Motor starters and controls shall be furnished and installed
under the Electrical section, except for equipment specified or furnished with prewired integral
starters. Disconnects for equipment shall be furnished and installed under the Electrical section,
except where specified with disconnects. All electrical controls shall have enclosures suitable
for the environment and NEMA rating as indicated on the electrical Drawings. Equipment
installed outdoors shall have NEMA Type 4 enclosures.
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2.7

2.8

2.9

A.

A.

A.

B.

MANUFACTURE AND FABRICATION

Manufacture and fabrication shall comply with the requirements of the Basic Mechanical
Systems Materials and Methods section.

SHOP TESTING

The equipment furnished under this section shall be tested at the factory according to the
standard practice of the manufacturer. Ratings shall be based on tests made in accordance-with
applicable AMCA, ASHRAE, AHRI, NBS, NFPA, and UL Standards.

BALANCE

All rotating parts shall be accurately machined and shall be in as nearly perfect rotational
balance as practicable. Excessive vibration shall be sufficient cause fonrejection of the
equipment. The mass of the unit and its distribution shall be such thatithe resonance at normal
operating speeds is avoided. In any case, the maximum measured root-mean-square (rms) value
as measured at any point on the equipment shall not exceed those/listed in the latest ASHRAE
Applications Handbook.

At any operating speed, the ratio of rotative speed to'the Critical speed of a unit or components
thereof shall be less than 0.8 or more than 1.3.

PART 3 - EXECUTION

3.1

3.2

A.

A.

B.

INSPECTION

Equipment installed in facilities with limited access shall be suitable for being installed through
available openings. Contractor shall field verify existing opening dimensions and other
provisions for installation"prior to submittal of bids.

PREPARATION
Field Measurement

1. Contractor shall be responsible for verifying all field dimensions, and for verifying
location of all equipment relative to any existing equipment or structures.

Surface Preparation

1. All surfaces to be field painted shall be dry and free of dirt, dust, sand, grit, mud, oil,
grease, rust, loose mill scale, or other objectionable substances, and shall meet the
recommendations of the paint manufacturer for surface preparation. Cleaning and
painting operations shall be performed in a manner which will protect freshly painted
surfaces from dust or other contaminants. Oil and grease shall be completely removed by
use of solvents or detergents before mechanical cleaning is started. The gloss of
previously painted surfaces shall be dulled if necessary for proper adhesion of top coats.
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3.3

2. Surface finish damaged during installation shall be repaired to the satisfaction of
Engineer. Field painting shall be as specified in the Protective Coatings section.
INSTALLATION

Equipment and materials furnished under this section shall be installed in proper operating
condition in full conformity with the drawings, specifications, engineering data, instructions,
and recommendations of the equipment manufacturer, unless exceptions are noted by Engineer.

The space beneath the baseplate shall be grouted as specified in the Grouting section.

Valves

L.

Valves shall be installed with their stems horizontal or vertical andvabove the valve body
and with the applicable requirements of the valve sections.

Refrigerant Piping and Accessories

L.

The refrigerant piping shall be sized and arranged in‘aecordance with the manufacturer’s
recommendations. Pipe routing and isolation shall\be'selected to minimize vibration and
transmission of sound to the conditioned space. The refrigerant piping system shall be
provided with the necessary traps and risers for uniform return of oil to the compressor.
The suction gas line shall be sized to produce-a minimum load gas velocity of 1,000 feet
per minute in vertical risers with upward\gas flow and 500 feet per minute in horizontal
piping. The full load pressure drop:should not exceed 3 psi or 2° F change in saturated
refrigerant temperature. The maximum gas velocity shall not exceed 4,000 feet per
minute . The liquid lines shall be sized to limit the pressure loss to the equivalent of 2° F
of temperature change sand a‘maximum liquid line velocity of 360 feet per minute. A
piping schematic indicating refrigerant piping sizes and corresponding velocities,
accessories, accessory pressure losses, and piping pitch and direction shall be submitted
in accordance with'thesSubmittal Procedures section.

Condensing Units/Heat.Pumps

L.

The ‘eondensing units and heat pumps shall be installed in accordance with the
manufacturer’s installation instructions. Each unit shall be levelled and installed to
maintain the manufacturer’s recommended clearances. The units shall be firmly anchored
where indicated on the Drawings.

After the refrigerant system has been tested, the system shall be fully charged with
refrigerant and compressor oil.

The installation shall be checked by the manufacturer in accordance with the Installation
Check paragraph.

Ductless Split Systems

1. Ductless split systems shall be installed in accordance with the manufacturer’s
installation instructions. Each unit shall be levelled and installed to maintain the
recommended clearances.
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2. The installation shall be checked by the manufacturer in accordance with the Installation
Check paragraph.

34 FIELD QUALITY CONTROL
A.  Installation Supervision

1. The equipment manufacturer shall furnish installation supervision services, when
indicated in the Equipment Schedule section.

B. Installation Check

1. The equipment manufacturer shall provide a certificate of proper installation when
indicated in the Equipment Schedule section.

C.  Functional Testing.

1. The equipment manufacturer shall provide functional testing assistance when indicated in
the Equipment Schedule section.

D.  Performance and Other Testing
E. Operator Instruction and Training

1. After completion of the field testing, operator instruction and training on equipment and
system operation shall be provided:, The training should provide a complete overview of
all equipment, testing, adjusting, operation, and maintenance procedures. The training
shall take the form of classroom instruction and shall cover:

Documentation-in the final Operation and Maintenance Manuals.

Use the Operation and Maintenance Manuals.

Equipment, and’system startup and shutdown.

System operation procedures for all modes of operation.

Pro¢eédures for dealing with abnormal conditions and emergency situations for
whichrthere is a specified system response.

o0 o

2. The training shall take the form of classroom sessions at the project site conducted by the
equipment manufacturer representatives who are knowledgeable and familiar with the
project. Hands-on instruction and training will be conducted so that actual operation and
maintenance of the equipment and systems can be performed by Owner upon completion
of the training. The length of the operator instruction and training shall be as required.

3. At least two weeks prior to the proposed date for the operator instruction and training
session, Contractor shall notify Engineer and shall submit an outline for the proposed
operator instruction and training session. The proposed outline shall be approved before
any training is conducted.
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3.5 CLEANING

A.  Atthe completion of the testing, all equipment, pipes, ductwork, valves, and fittings shall be
cleaned of grease, debris, metal cuttings, and sludge. Any stoppage, discoloration, or other
damage to parts of the building, its finish, or furnishings shall be repaired by Contractor at no
additional cost to Owner.

End of Section
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SECTION 26 05 11 - ELECTRICAL

PART 1 - GENERAL

1.1

1.2

A.

SCOPE
This section covers the furnishing and installation of all equipment and materials needed‘for,the
electrical requirements of this Contract. It also covers conduit, wiring, and terminations for

electrical equipment installed under Electrical Equipment Installation section.

This section covers the installation and interconnection of electrical equipment furfiished under
other sections, except electrical items designated to be installed under those sections.

This section covers installation of equipment furnished by Owner.

GENERAL

Electrical apparatus on all equipment shall be installed cemplete and placed in readiness for
proper operation.

Electrical materials furnished and installedander this section shall be fabricated, assembled,

erected, and placed in proper operating condition in full conformity with the Drawings,

Specifications, engineering data, instructions, and recommendations of the equipment

manufacturer, unless exceptions are accepted by Engineer.

General Equipment Stipulations

1. The General Equipment/Stipulations section shall apply to all equipment provided under
this section. If requirements in this section differ from those in the General Equipment
Stipulations section, the requirements specified herein shall take precedence

Seismic Design=Requirements

1. Seismic design requirements for products specified herein shall be as indicated in the
Meteorological and Seismic Design Criteria section.

Coordination

1. Electrical work shall conform to the construction schedule and the progress of other
trades.

Anchor Bolts and Expansion Anchors
1. All anchor bolts, nuts, washers, and expansion anchors shall comply with Anchorage in

Concrete and Masonry section, except smaller than 3/4 inch [19 mm] will be permitted to
match NEMA standard size bolt holes on motors and electrical equipment.
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G.  Drawings

1. Supplementing this section, the Drawings indicate locations of equipment and enclosures
and provide one-line and schematic diagrams regarding the connection and interaction
with other equipment.

1.3 CODES AND PERMITS

A.  All work shall be performed, and materials shall be furnished in accordance with the NE€=
National Electrical Code, the NESC - National Electrical Safety Code, and the following
standards where applicable:

AEIC The Association of Edison Illuminating Companies
ANSI American National Standards Institute

ASTM American Society for Testing and Materials

AWG American Wire Gauge

Fed Spec Federal Specification

ICEA Insulated Cable Engineers Association

IEEE Institute of Electrical and Electronics Engineers
IESNA [lluminating Engineering Society,of North America
NEIS National Electrical Installation Standards

NEMA National Electrical Manufacturers Association
NFPA National Fire Protection Association

UL Underwriters*Laboratories

B.  Equipment covered by this section shall be listed by UL, or by a nationally recognized third
party testing laboratorys, All costs associated with obtaining the listing shall be the
responsibility of Contractor. If no third-party testing laboratory provides the required listing, an
independent test shall be performed at Contractor’s expense. Before the test is conducted,
Contractor shall'submit a copy of the testing procedure to be used.

1.4 SEISMIC'DESIGN REQUIREMENT.
A. . Seismic Design Requirements
1. Submit confirmation of compliance with the requirements of the Meteorological and
Seismic Design Criteria section.
1.5 IDENTIFICATION.

A. Conduit

1. Conduits in manholes, handholes, building entrance pull boxes, junction boxes, and
equipment shall be provided with identification tags. Identification tags shall be 19 gage
Four Rivers Sanitation Authority 260511-2 BV Project No. 411752

Rockford, IL 12/20/2022
Aerobic Granular Sludge - Phase I



Electrical

stainless steel, with 1/2 inch stamped letters and numbers as indicated on the Drawings.
Identification tags shall be attached to conduits with nylon tie wraps and shall be
positioned to be readily visible.

B.  Conductors
1. All conductors in power, control, and instrumentation circuits shall be identified and
color coded as described herein.
2. Conductor Identification Number
a. Except for lighting and receptacle circuits, each individual conducter<in power,
control, and instrumentation circuits shall be provided with wire identification
markers at the point of termination.
b. The wire markers shall be of the heat-shrinkable tube type, with custom typed
identification numbers.
c. The wire numbers shall be as indicated on the equipment manufacturer's drawings.
d. The wire markers shall be positioned to be readily visible for inspection.
3. Conductor Color Coding
a. Power conductors shall be color coded as indicated below. For conductors 6 AWG
and smaller, the color coding shall be the insulation finish color. For sizes larger
than 6 AWG, the color coding may'be'by marking tape. The equipment grounding
conductor shall be green or green with one or more yellow stripes if the conductor
is insulated.
b. The following color coding,system shall be used:
1) 120/240V single<phase — black, red, and white
2) 120/208V sthree-phase — black, red, blue, and white
3) 120/240V, three-phase — black, orange, blue, and white
4) 277/480V, three-phase — brown, orange, yellow, and gray
5) 2400/4160V, three-phase — black, red, blue, and white
6) 7200/12470V, three-phase — black, red, blue, and white
c. Where 120/240 and 120/208 volt systems share the same conduit or enclosure, the
neutral for either the 120/240 volt system or the 208 volt system shall be white
with a permanent identifiable violet stripe.
d. Control and instrumentation circuit conductors shall be color coded as indicated in

the Cable Data Figures at the end of this section.

C. Motor Starters

1.

Motor starters shall be provided with nameplates identifying the related equipment. Pilot
controls and indicating lights shall have engraved or etched legends ("start", "stop", etc.)
as indicated on the Drawings. Nameplates shall be laminated black-over-white plastic,
with 1/8 inch engraved letters, and shall be securely fastened to the motor starters.

D. Control Stations

1. Control stations shall be provided with nameplates identifying the related equipment.
Pilot controls and indicating lights shall have engraved or etched legends ("start", "stop",
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etc.) as indicated on the Drawings. Nameplates shall be laminated black-over-white
plastic, with 1/8 inch engraved letters, and shall be securely fastened to the control

stations.
E. Circuit Breakers
1. Circuit breakers shall be provided with nameplates identifying related equipment.

Nameplates shall be laminated black-over-white plastic, with 1/8 inch engraved letters,
and shall be securely fastened to the circuit breakers.

F. Disconnect Switches

1. All switches shall have front cover-mounted permanent nameplates that include switch
type, manufacturer's name and catalog number, and horsepower rating), An additional
nameplate, engraved or etched, laminated black-over-white plasticy.with 1/8 inch letters,
shall be provided to identify the associated equipment. Both nameplates shall be securely
fastened to the enclosure.

G. Arc Flash Hazard Labels

1. Lighting panels, power panels, power centersjswitchgear, switchboards, motor control
centers, motor control line ups, transfer switc¢hes, industrial control panels, adjustable
frequency drives, fused switches, meter socketienclosures, and other electrical equipment
likely to be worked on energized shall be, provided with permanent labels warning the
risk of arc flash and shock hazard.  Labels shall be designed in accordance with ANSI
7.535.4 and shall include the following:

WARNING
Arc Flash and Shock Hazard

Appropriate personalprotection equipment (PPE) required. SEE NFPA 70E. Equipment
must be accessed by qualified personnel only.
Turnoff all power sources prior to working on or inside equipment.

2. Additional information shall be provided on the labels where specified in the Arc Flash
Hazard (Analysis section of this section.

1.6 SUBMITTALS
A. . [Drawings and Data — General

1. Complete assembly, foundation, and installation drawings, together with complete
engineering data covering the materials used, parts, devices, and accessories forming a
part of the work performed by the Contractor, shall be submitted in accordance with the
Submittal Procedures section. The drawings and data shall include, but shall not be
limited to, the following:

a. Drawings and data.

b. Operating manuals.

c. Samples.
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B.

d. Test reports.
e. Studies.

Submittal Details & Identification

1. Information covering all materials and equipment shall be submitted for review in
accordance with the Submittal Procedures section. Each sheet of descriptive literature
submitted shall be clearly marked to identify the material or equipment as follows:

a. Lamp fixture descriptive sheets shall show the fixture schedule letter, number, or
symbol for which the sheet applies.

b. Equipment and materials descriptive literature and drawings shall™show the
specification paragraph for which the equipment applies.

c. Sheets or drawings covering more than the item being considered shall have all
inapplicable information crossed out.

d. A suitable notation shall identify equipment and materials,descriptive literature not
readily cross-referenced with the Drawings or Specifications.

e. Schematics and connection diagrams for all electrical equipment shall be submitted
for review. A manufacturer's standard connection diagram or schematic showing
more than one scheme of connection will not\be accepted, unless it is clearly
marked to show the intended connections:

f. Surge protective device submittals, shally ‘include drawings (including unit
dimensions, weights, componentsand connection locations, mounting provisions,
and wiring diagrams), equipment manuals that detail the installation, operation and
maintenance instructions for the. specified unit(s), and manufacturer’s descriptive
bulletins and product sheets,

Engineering and Testing Firm

1. Contractor shall submit the name and qualifications of the Engineering and Testing
Services firm proposéd toperform the protective device study and the on-site testing.

Cable and Conduit Submittal
1. Within 90(days after the Notice to Proceed, Contractor shall furnish a submittal for all
types ‘of eable and conduit to be provided. The submittal shall include the cable

manufacturer and type, and sufficient data to indicate that the cable and conduit meet the
specified requirements.

Cable Samples

I. In addition to the complete specifications and descriptive literature, a sample of the
largest size of each type of cable shall be submitted for review before installation. Each
sample shall include legible and complete surface printing of the cable identification.

Seismic Design Requirements

1. Submitted confirmation of compliance with the requirements of the Meteorological and
Seismic Design Criteria section.
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1.7 PROTECTION AND STORAGE
A.  During construction, the insulation on all electrical equipment shall be protected against
absorption of moisture, and metallic components shall be protected against corrosion by strip
heaters, lamps, or other suitable means. This protection shall be provided immediately upon
receipt of the equipment and shall be maintained continuously.
PART 2 - PRODUCTS
2.1 CABLE
A.  All cables of each type (such as lighting cable or 600 volt power cable) shall,be'from the same
manufacturer.
B.  All types of cable shall conform to the Cable Data Figures at the end’of this section and as
described herein.
C.  Lighting Cable
L. Lighting and receptacle circuits shall be as specified for 600 volt (Figure 3-26 0511
THHN-THWN) power cable.
D. 600 Volt Power Cable
1. Cable in power, control, indication, and alarm circuits operating at 600 volts or less,
except where lighting, multiconductor control, and instrument cables are required, shall
be 600 volt (Figure 2-26 051 T"XHHW-2) power cable.
E. Instrument Cable
1. Cable for electronic circuits to instrumentation, metering, and other signaling and control
equipment shallbe'two- or three-conductor instrument cable twisted for magnetic noise
rejection and protected from electrostatic noise by a total coverage shield. Types of
instrament cables shall be (Figure 4-26 0511 single pair).
F. Multiconduetor Control Cable
1. When indicated on the Drawings, cable in control, indication and alarm circuits shall be
multiconductor. Cable shall be (Figure 7-26 0511 14 AWG THHN-THWN).
G.  Variable Frequency Drive Cable
1. Cable for connection to the main power terminals of the secondary of a variable
frequency drive shall be (Figure 15-26 0511 VFD).
22 RACEWAY
A.  Conduit shall be as described in the following paragraphs:
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B.  Rigid Steel Conduit

1. Rigid steel conduit shall be heavy wall, hot-dip galvanized, shall conform to
NEMA C80.1, and shall be manufactured in accordance with UL 6.

C.  Liquidtight Flexible Metal Conduit

1. Liquidtight flexible metal conduit shall be hot-dip galvanized steel, shall be covered with
a moisture proof polyvinyl chloride jacket, and shall be UL labelled.

D.  Rigid Nonmetallic (PVC) Conduit

1. PVC conduit shall be heavy wall, Schedule 40, UL labelled for aboveground and
underground uses, and shall conform to NEMA TC-2 and UL 651.

E.  PVC-Coated Rigid Steel Conduit

1. The conduit shall be rigid steel. Before the PVC coating’ is applied, the hot-dip
galvanized surfaces shall be coated with a primer to (obtain a bond between the steel
substrate and the coating. The PVC coating shall be"bonded to the primed outer surface
of the conduit. The bond on conduit and fittings“shall be stronger than the tensile
strength of the PVC coating. The thicknessqof the'PVC coating shall be at least 40 mils.

2. A chemically cured two-part urethane coating, at a nominal 2 mil thickness, shall be
applied to the interior of all conduit and fittings. The coating shall be sufficiently flexible
to permit field bending the conduit without cracking or flaking of the coating.

3. Every female conduit opening shall have a PVC sleeve extending one conduit diameter or
2 inches, whichever is less, beyond the opening. The inside diameter of the sleeve shall
be the same as the outsiderdiameter of the conduit before coating. The wall thickness of
the sleeve shall be at least-40 mils.

4, All fittings, condulets, mounting hardware, and accessories shall be PVC-coated. All
hollow conduit fittings shall be coated with the interior urethane coating described above.
The screw heads on condulets shall be encapsulated by the manufacturer with a
corrosion-resistant material.

5. PYCicoated rigid steel conduit shall be manufactured by Calbond, Ocal, or Robroy
Industries.

F. Rigid"Aluminum Conduit (RAC)

1. Rigid aluminum conduit and fittings shall be manufactured of 6063-T1 alloy, shall
conform to ANSI C80.5, and shall be manufactured in accordance with UL 6A.

23 WIRING DEVICES, BOXES, AND FITTINGS

A.  Concealed conduit systems shall have flush-mounted switches and convenience outlets.
Exposed conduit systems shall have surface-mounted switches and convenience outlets.
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B.  Conduit Boxes and Fittings

L.

Galvanized or cadmium plated, threaded, malleable iron boxes and fittings shall be
manufactured by Crouse-Hinds, Appleton, or O Z Gedney. In applications utilizing
aluminum conduit systems, aluminum boxes and fittings manufactured by Crouse-Hinds,
Appleton, or O Z Gedney shall be installed.

PVC coated device boxes shall be manufactured by Calbond, Ocal, or Robroy Industries.

Hub arrangements on threaded fittings shall be the most appropriate for the ‘conduit
arrangement to avoid unnecessary bends and fittings.

C. Device Plates.

L.

7.

Galvanized or cadmium-plated device plates shall be used on surface’ mounted outlet
boxes where weatherproof plates are not required.

Device plate mounting hardware shall be countersunk and finished to match the plate.

Device plates for switches outdoors or indicated as/weatherproof shall have provisions
for padlocking switches "On" and "Off"A, and “shall be Appleton "FSK-1VS",
Crouse-Hinds "DS185" or O Z Gedney "FS:1-WSCA".

Device plates for receptacles indicated assweatherproof shall be Appleton "FSK WRD",
Crouse Hinds "WLRD1", or O Z Gedney “FS 1 WDCA.

Device plates for ground fault interrupter receptacles indicated to be weatherproof shall
be Appleton "FSK-WGFI", Eaton "S966", or O Z Gedney "FS-1-GFCA".

Receptacle covers outdoors or otherwise indicated to be weatherproof while in-use shall
be die cast aluminum-and-shall include a padlock eye. Covers for standard convenience
outlets shall be Hubbell“WP8M” or Thomas and Betts Red Dot “CKMUV”. Covers for
ground fault interrupter receptacles shall be Hubbell “WP26M” or Thomas and Betts Red
Dot “CKMUV™

Engraveddevice plates, where required, shall be manufactured by Leviton, or equal.

D. Wall Switches

L.

Switches on ac lighting panel load circuits through 277 volts shall be 20 amperes,
120/277 volts, Eaton "AH1221V" through "AH1224V", Hubbell "HBL 12211" through
"HBL 12241", or Leviton "1221-21" through "1224-21".

Switches for pulse control of lighting contactors shall be 20 amperes, 120/277 volts,
momentary, double-throw, center "Off", Eaton "1995V", Hubbell "15571" or Leviton
"1257-1".

E. Receptacles

1. Standard convenience outlets shall be duplex, three-wire, grounding, 20 amperes,
125 volts, Eaton "AH5362V", Hubbell "53621" or Leviton "5362-1" for 120 volt circuits,
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24

2.5

and 250 volts, Eaton "AH5462CV", Hubbell "54621" or Leviton "5462-1" for 240 volt
circuits.

2. Ground fault circuit interrupter receptacles shall be duplex, 20 amperes, 125 volts, Eaton
"SGFH20", Hubbell "GFRST20I" or Leviton "G5362-1".

3. Ground fault circuit interrupter receptacles in damp or wet locations shall be duplex,
20 amperes, 125 volts, Hubbell "GFWRST20I" or Leviton "G5362-WTI".

4, 600 volt welding receptacles shall be 30 amperes, 3 phase, with grounding conductors
connected through a fourth pole, Appleton "ADRE3034-100", Crouse-Hinds<"AR348"
plus "ARRC33" and "AR30" or Leviton " 430MISW". One matching plug;jAppleton
"ACP3034BC", Crouse-Hinds "APJ3485" or Leviton "430P5W" with appropriate woven
grip and plug cap, shall be furnished for the cable size directed by Owner:

JUNCTION BOXES, PULL BOXES, AND WIRING GUTTERS

Indoor boxes (larger than switch, receptacle, or fixture type) and gutters shall be constructed of
sheet steel, shall be galvanized after fabrication, and shall bé rigidly supported by hot-dip
galvanized hardware and framing materials, including'nuts and bolts.

Indoor boxes and gutters in corrosive areas indicated'on'the Drawings and outdoor boxes and
gutters shall be NEMA Type 4X, ABS or stainless steel and shall be rigidly supported by
PVC-coated or stainless steel framing materials. \Mounting hardware, which includes nuts,
bolts, and anchors, shall be stainless steel.» All damaged coatings shall be repaired according to
the manufacturer's instructions.

Bolt-on junction box covers 3 feet square or larger, or heavier than 25 Ibs, shall have rigid
handles. Covers larger than 3 by4 feet shall be split.

Where indicated on the Drawings, junction and pull boxes with a removable side opposite the
underground conduits shall.be provided over building ends of underground conduit banks.
Boxes shall be sized invaccordance with the National Electrical Code, including space for full
size continuation$ of all underground conduits not originally continued. Conduit arrangement
shall leave maXimum space for future conduits.

LIGHTING FIXTURES

Lighting fixtures shall be furnished as described in the fixture schedule and as indicated on the
Drawings. Lighting fixtures shall be furnished complete with lamps. Pendant fixtures shall
have swivel type box covers and threaded conduit pendants unless otherwise specified.
Lighting fixtures shall be provided with disconnects in accordance with NEC requirements.

Electronic Drivers

1. Electronic drivers furnished with LED type lighting fixtures shall be certified as meeting
requirements of ANSI C82.77 with a THD level of not more than 20 percent.
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2.6 LIGHTING PANELS

A.  Each lighting panel shall be a dead-front, 120/240 volt, single phase or 120/208 volt, three
phase panelboard with circuit breakers, in accordance with the Drawings and the following:

B.  Acceptable Manufacturers

1. The equipment shall be manufactured by General Electric (by ABB) or Square D without
exception.
C.  Cabinet
1. The panel shall have a flush-mounted or surface-mounted enclosurel with'a NEMA

designation appropriate for the location where it will be installed. /The, enclosure shall
have a hinged trim (cover). Breaker operating handles shall betaccessible through a
latched, lockable, door. At the completion of the Contract, .a neatly printed or typed
directory listing the panel and circuit identities shall be mountediinside the door.

D. Circuit Breakers

1.

E. Buses

Circuit breakers shall be thermal-magnetic, bolt“in, individually front replaceable, and
shall indicate "On", "Off", and "Tripped". ,Bréakers indicated as multiple-pole shall be
common trip. Breakers shall have interrupting ratings not less than 10,000 amperes.
Handle clips to prevent casual operation of breakers shall be provided for 10 percent (at
least two) of the breakers and applied'to the Circuits directed. Breakers and provisions for
future breakers shall be provided in the*quantities, number of poles, and ampere ratings
indicated on the Drawings.

Where indicated on the Drawings, circuit breakers shall include arc-fault circuit
interrupter (AFCI) and/orsground fault circuit interrupter (GFCI) protection functions.
Where GFCI breakers’dedicated to protect heat tracing circuits, GFCI breakers shall be
configured for equipment protection with a ground fault trip threshold of 30 mA.
Otherwise, GECI breakers shall be configured for personnel protection with a ground
fault trip threshold of 5 mA.

The panel shall have main and neutral buses insulated from the cabinet, and a ground bus.
Buses shall be copper, with ampere ratings and main lugs or breaker as indicated. The
ground bus shall be similar to a neutral bus and shall have a good ground connection to
the cabinet, a removable bond to the neutral bus, clamp type lugs for the ground cable in
each supply conduit, and connections for a ground cable in each load conduit.

2.7 POWER PANELS

A.  Unless otherwise specified, each power panel shall be dead-front, 3 phase panelboard with
circuit breakers, in accordance with the Drawings and the following:
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B.  Acceptable Manufacturers

1. The equipment shall be manufactured by General Electric (by ABB) or Square D without

exception.
C.  Cabinet
1. The panel shall have a flush-mounted or surface-mounted enclosure with a NEMA

designation appropriate for the location where it will be installed. The enclosure shall
have a door with latch and lock. At the completion of the Contract, a neatly printed or
typed directory listing the panel and circuit identities shall be mounted inside the door.

D. Circuit Breakers

I. Circuit breakers shall be thermal-magnetic, bolt-in, individually Arontsreplaceable, and
shall indicate "On", "Off", and "Tripped". Breakers indicatedsas multiple-pole shall be
common trip type. Breakers up to 240 volts shall have interfupting ratings not less than
10,000 amperes. Breakers for 277 volts shall have interrupting ratings not less than
65,000 amperes. Breakers for 480 volts shall be rated 600 volts, with interrupting ratings
not less than 65,000 amperes at 480 volts. Handle/clipsito’ prevent casual operation of
breakers shall be provided for 10 percent (at least’two) of the breakers and applied to the
circuits directed.

E. Buses

1. The panel shall have 3 phase buses and a ground bus. Buses shall be copper, with
ampere and voltage ratings and main lugs or breakers as indicated. The ground bus shall
be similar to a neutral bus and shall have a good ground connection to the cabinet, clamp
type lugs for the groundicable in each supply conduit, and connections for a ground cable
in each load conduit.

2.8 SURGE PROTECTIVE.DEVICES
A.  Scope
1. Surge protective devices (SPD) shall be provided as specified herein and as indicated on
the¢ Drawings. Each unit shall be designed for parallel connection to the wiring system
and shall utilize non-linear voltage-dependent metal oxide varistors (MOV) in parallel.
2. Each SPD shall be furnished and installed for the electrical equipment indicated on the

Drawings or as specified herein. All new lighting and power panels shall be furnished
with an integral SPD.

3. Lighting panels shall be rated for the low exposure level capacity unless otherwise noted.
4. Power panels shall have SPD’s rated for medium exposure levels.
Four Rivers Sanitation Authority 260511-11 BV Project No. 411752
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B.

Four Rivers Sanitation Authority
Rockford, IL

Standards

L.

The specified unit shall be designed, manufactured, tested and installed in compliance
with the following standards:

ANSI/IEEE C62.41 and C62.45;

ANSI/IEEE C62.1 and C62.11;

IEEE C62.62;

National Electrical Manufacturers Association (NEMA LS1 Guidelines);
National Fire Protection Association (NFPA 20, 70 [NEC], 75, and 780);
Underwriters Laboratories UL 1449 and 1283

e s oe

The unit shall be UL 1449 Listed as a Type 2 Surge Protective Device and UL 1283
Listed as an Electromagnetic Interference (EMI) Filter.

Environmental Requirements

L.

2.

Operating Temperature: 0°F to +140°F.

Relative Humidity: Reliable operation with 5 percent to 95 percent non-condensing.

Electrical Requirements

L.

6.

Unit Operating Voltage. The nominal unit operating voltage and configuration shall be
as indicated on the Drawings.

Maximum Continuous Operating Voltage (MCOV). The SPD shall be designed to
withstand a MCOV of not less than 115 percent of nominal RMS voltage.

Operating Frequency. Operating frequency range shall be 47 to 63 Hertz.

Protection Modes,~Four-wire configured systems shall provide, Line-to-Neutral (L-N),
Line-to-Ground4L-G), and Neutral-to-Ground (N-G), and Line-to-Line (L-L) protection.
Three-wire configured systems shall provide, Line-to-Line (L-L) protection and Line-to-
Ground (L£G) protection.

Rated Single Pulse Surge Current Capacity. The rated single pulse surge current
capacity, in amps, for each mode of protection of the unit shall be as required and shall be
no less than listed in the following table.

L-N L-G N-G L-L
High Exposure Level 120 KA 120 kKA 120 kKA 120 KA
Medium-High Exposure Level 100 KA 100 kKA 100 kA 100 kKA
Medium Exposure Level 80 kA 80 kA 80 kA 80 kA
Low Exposure Level 60 kA 60 kA 40 kA 60 kA

UL 1449 Voltage Protection Rating (VPR). The maximum VPR per mode for the device

(inclusive of disconnect) shall be as required and shall not exceed the following:
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10.

Voltage L-N L-G N-G L-L
120/208 3-phase 800V 800V 800V 1200 V
480 V 3W 1200 V 2000 V

Noise Attenuation. The unit shall be capable of a minimum -30 dB attenuation at
100kHz when tested per the 50 ohm insertion loss method as defined by MIL-STD-220C.

Nominal Discharge Current. Each SPD shall have a nominal discharge current rating of
20 kA.

Overcurrent Protection. At high and medium-high exposure levels, the~SPD shall
incorporate internal fusing capable of interrupting, at minimum;sup~to 200 kA
symmetrical fault current with 600 volts ac applied.

At medium and low exposure levels, the SPD shall incorporate,internal fusing capable of
interrupting, at minimum, up to 65kA symmetrical fault current with 600 volts ac applied.

The device shall be capable of allowing passage of the ratéd maximum surge current for
every mode without fuse operation.

Unit Status Indicators. The unit shall includerlong-life, externally visible phase indicators
that monitor the on-line status of the unit., When furnished integral to the panelboard, the
status indicators shall be viewable whenthe panelboard door is opened.

Installation

1.

Each SPD shall be installed according to the manufacturer’s recommendations. If
possible, for the integral units, provide direct bus connections.

Miscellaneous

1.

Disconnect Switchy Each SPD shall be furnished with an integral disconnect switch. The
unit shall be;UL 1449 listed as such, and the UL 1449 Voltage Protection Ratings shall be
provideds, “.The disconnect switch shall be fused and capable of withstanding the
published maximum surge current magnitude without failure or damage to the switch.

Enclosure. For the SPD units to be mounted externally of the protected electrical
equipment, provide NEMA rated enclosures suitable for the locations indicated on the
Drawings.

Dual Form "C" Dry Contacts. The SPD shall be provided with a set of form "C" dry
contacts (normally open and normally closed) to facilitate connection to a plant control
system or other remote monitoring system. The contacts shall be normally open or
normally closed and shall change state upon any alarm condition.

Acceptable Manufacturers

L.

Integral SPD’s shall be manufactured by Eaton, General Electric, or Schneider-Electric.
External SPD’s shall be manufactured by Eaton, General Electric, Siemens Energy &
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2.9

Automation, Schneider-Electric, or Current Technology. The products of other
manufacturers will not be acceptable.

SEPARATELY ENCLOSED MOTOR STARTERS

Separately enclosed motor starters, unless otherwise specified, shall be full voltage, magnetic,
nonreversing and NEMA rated. The starter enclosures shall have NEMA type designations
appropriate for the locations where they will be installed. Unless otherwise noted, NEMA
Type 4X stainless steel enclosures shall be provided for outdoor locations.

As indicated on the Drawings, heaterless overload protection shall be provided by three current
sensors monitored by a microprocessor. The overload device shall also include phase loss,
phase reversal, voltage unbalance, under voltage on any one or more phasesatrip, class selection,
and Class II ground fault protection. The overload shall have the option for auto or manual
reset. When auto is selected the overload shall reactivate after power line'conditions return to
an acceptable level. Trip and reset delays shall prevent nuisance tripping due to rapidly
fluctuating power line conditions

Each starter shall include auxiliary contacts as required,,plus on¢'spare NO and one spare NC
contact.

Contractor shall match the sizes of control power transformers, overload devices, heaters, and
starters to the equipment furnished, as they may/differ from the values indicated on the
Drawings. Control power transformers shallshave both primary leads fused, one secondary lead
fused, and one secondary lead grounded.

All starters shall be provided with controliterminal blocks. Terminal blocks shall be pull-apart
type rated 20 amperes. All current carrying parts shall be tin-plated. The removable portion of
the terminal blocks shall be us¢d for factory installed wiring.

All push buttons, selector switches, and pilot lights indicated on the schematics to be provided
on or in the starter enclosure shall be 30.5 mm heavy-duty, oiltight construction. Pilot lights
shall be full voltage type/with LED lamps. Push buttons on starters located outdoors shall be
provided with protective caps.

Three Phase Starters

1. Three phase starters shall be circuit breaker combination type consisting of 3 phase,
60 Hz contactors with heaterless overloads, a 120 volt ac coil, a dry type control power
transformer where required, and a circuit breaker disconnect.  Control power
transformers shall be sized to handle all simultaneous loads. Starters shall be at least
NEMA Size 1, or shall be sized as indicated on the Drawings.

2. Circuit breakers shall be 600 volt magnetic motor circuit protectors for motors smaller
than 100 horsepower and 600 volt thermal-magnetic type for 100 horsepower and larger
motors. Each breaker shall be manually operated with a quick-make, quick-break,
trip-free toggle mechanism.

3. Three phase starters shall be furnished with external manual breaker operating handles
and provisions for up to three padlocks. The access door shall be interlocked with the
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2.10

2.11

motor circuit protector, so that the door cannot be opened, except by an interlock
override, while the breaker is closed.

4. The complete 3 phase starter shall have an interrupting rating of at least 65,000 amperes
at 480 volts.

Single Phase Starters

1. Single phase starters shall consist of single phase, 60 Hz contactors with thermal
overloads and an integral or separately enclosed short-circuit protection device._'Starters
shall be at least NEMA Size 0, or shall be sized as indicated on the Drawings: Integral
short-circuit protection devices for single-phase starters shall be 120/240 volt;ymagnetic
motor circuit protectors.

2. Separately enclosed short-circuit protection devices for single phasetstarters shall be
molded-case circuit breakers for motor loads 6 amperes and<higher and fused switch
disconnects for motor loads lower than 6 amperes. Circuit,breaker disconnects shall be
120/240 volt, molded-case, thermal-magnetic circuit breakers.Fused switch disconnects
shall have quick-make, quick-break mechanisms and 250 volt, ‘dual-element, time-delay
fuses.

3. The short-circuit protection devices shall shave external operating handles capable of
being padlocked in the open position, and(shall " have an interrupting rating of at least
10,000 amperes at 240 volts.

CONTROL STATIONS

Control stations shall be provided as indicated on the one-line diagrams or schematics or as
required by the equipment furnished. Pilot devices shall be 30.5 mm heavy-duty, oiltight
construction, and shall perform the functions indicated. Pilot lights shall be full voltage type
with LED lamps. IndoorControl stations shall have NEMA Type 13 enclosures. Control
stations outdoors or indicated to be weatherproof shall have NEMA Type 4X stainless steel
enclosures with protective caps on the control devices. Control stations in NEC Class I,
Division 1 and Division 2, Group D hazardous areas shall have NEMA Type 7 enclosures, or be
factory sealed/type, Appleton “Contender Series” or Killark “Seal-X Series”.

DISCONNECT SWITCHES

Unless otherwise specified, each disconnect switch shall be 3 pole, nonfusible, 600 volts, with a
continuous current rating as indicated on the Drawings.

Where indicated on the Drawings, fused switches shall be furnished complete with fuses. Fuse
sizing shall be as indicated on the Drawings, as required by the results of the protective device
study, or as recommended by the respective protected equipment manufacturer.

Switches located indoors shall have NEMA type enclosure designations as required by the
locations where they will be installed. Switches located outdoors shall have NEMA Type 4X
enclosures. Switches in chlorine rooms, or in other areas where contact with caustic substances
may occur, shall have NEMA Type 4X enclosures of molded reinforced polyester.
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D.  Switches shall have high conductivity copper, visible blades; nonteasible, positive, quick-make,
quick-break mechanisms; and switch assembly plus operating handle as an integral part of the
enclosure base. Each switch shall have a handle whose position is easily recognizable and
which can be locked in the "Off" position with three padlocks. The "On" and "Off" positions
shall be clearly marked.

E.  All switches shall be UL listed and horsepower rated, and shall meet the latest edition of
NEMA KS1. Switches shall have defeatable door interlocks that prevent the door from being
opened while the operating handle is in the "On" position.

2.12 LIGHTING AND AUXILIARY POWER TRANSFORMERS

A. Separately mounted transformers shall be provided in the phases, kVA, andsvoltages indicated
on the Drawings. Transformers shall be self-air-cooled, dry type, wall- or'floor=mounted, and
enclosed for wiring in conduit. Transformers installed outdoors shall be weatherproof.
Transformers shall have at least four full capacity voltage taps, two,above and two below rated
voltage. Transformers shall meet DOE 10 CFR 431 guidelines for energy efficiency.

2.13 LIGHTING CONTACTORS

A.  Remote control lighting contactors shall be proyided-as indicated on the Drawings. Contactors
shall have positive locking features and shall be meehanically held in both positions. Main
contacts shall be double-break, continuous-duty rated 20 amperes, 600 volts ac, for all types of
loads. Terminals shall accept 18 through 40 AWG conductors. Contactors shall operate in any
position and may be manually operated-fortesting and maintenance. Contactors shall be ASCO
918. Contactor control panels shallLbe,UL S08A listed. The short circuit current rating shall
meet or exceed the available short cireuit current indicated on the bus feeding the contactor.

2.14 PHOTOELECTRIC CONTROLS

A.  Photoelectric controls shall be weatherproof, swivel adjustable, with built-in time delay to
prevent accidental turnoff by momentary brightness. The photocell shall be rated 1800 VA,
120 volts acpandyshall be field adjustable from 1 ft/c turn-on to 15 ft/c turn-off.

PART 3 - EXECUTION

3.1 INSTALLATION, TESTING, AND COMMISSIONING

A. " All material, equipment, and components specified herein shall be installed, tested, and
commissioned for operation in compliance with NECA 1000 — NEIS Specification System.
Where required in NECA 1000, testing and commissioning procedures shall be followed prior
to energizing equipment.

Four Rivers Sanitation Authority 260511 -16 BV Project No. 411752
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3.2 ARC FLASH HAZARD ANALYSIS

A.  Contractor shall commission an Arc Flash Hazard Analysis in accordance with OSHA 29 CFR
Part 1910, NEC, NFPA 70E, and IEEE 1584 and shall submit an Arc Flash Hazard Analysis
report as specified hereing. The scope of the analysis shall include arc flash labeling for each
piece of electrical equipment including lighting panels, power panels, power centers,
switchgear, switchboards, motor control centers, motor control line ups, transfer switches,
industrial control panels, adjustable frequency drives, fused switches, meter sockets, medium-
voltage transformers, and other electrical equipment likely to be worked on energized.

B.  The scope of the analysis shall include all new or modified electrical equipment and.any
equipment who’s incident energy is impacted as a result of the design. Contract shall' tequest
the most recent existing arc flash analysis and computer model files from the Owner and modify
the existing model as required to perform the analysis. The Contractor shallfield verify the
existing computer model data and update as required.

C.  The analysis shall calculate the incident energy value and arc flash boundary at defined working
distances for all AC, three-phase, 208 volt through 15kV, electrical.equipment in accordance
with the IEEE 1584 calculation method.

D.  AC single-phase equipment, rated 208 volt and aboye] shall be calculated using single-phase
fault current values applied to the three-phase equationsin accordance with IEEE 1584.

E. AC single-phase equipment, rated below 208\volt, with a maximum available fault current of 25
kA and a maximum fault clearing time of 2 cycles, shall be analyzed and labelled using the Arc-
Flash PPE Categories for Alternating Current Systems, Table 130.7(C)(15)(a), in NFPA 70E
(2018).

F. DC system and equipment shall be analyzed and labelled using the Arc-Flash PPE Categories
for Direct Current Systems, Table’ 130.7(C)(15)(b), in NFPA 70E (2018).

G.  The Arc Flash Hazard Analysis shall be performed in association with, or as a continuation of,
the short circuit study and protective device study. Protective-device settings shall be selected
to provide the neCessary equipment protection and device coordination required while balancing
the goal to reduce the calculated incident energy to the greatest extent possible.

H.  The analysis shall be performed for multiple electrical system modes of operation in order to
calculate the worst-case incident energy at each piece of equipment. At a minimum, the system
shall be analyzed for the minimum and maximum available fault current and X/R ratios from
the'electric utility supplying service or for the separately derived power system. The Contractor
shall be responsible for obtaining the available fault current values from the local electric utility.
The analysis shall not assume bolted fault current values.

L For equipment with an integral main overcurrent protective device that is not adequately
isolated from the bus, the upstream protective device shall be used as the fault clearing device in
the analysis. Where arc reduction maintenance mode switches are installed on protective
devices, the arc reduction shall only apply for downstream equipment that is adequately isolated
from the protective device. Adequately isolated equipment shall be confirmed by the equipment
manufacturer and shall be submitted to Engineer for review.
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J. The Contractor shall be responsible for collecting all field data for a complete analysis.
Assumptions should only be made after every effort has been made to obtain the needed
information. All assumptions used in the analysis shall be documented in the report for review
by Engineer.

K.  The results shall include, but shall not be limited to, a tabulated spreadsheet of the following
items for each piece of equipment included in the analysis:

1. Equipment name.

2. Three-phase bolted fault current.

3. Arcing fault current.

4. Arcing fault current through the protective device.

5. Protective device clearing the fault.

6. Protective device opening time.

7. Bus gap.

8. Worst-case incident energy and corresponding ‘working distance. Equipment with arc
reduction maintenance mode switches shalltinclude the calculated incident energy level
with and without the switch enabled!

9. Arc flash protection boundary.

L. An Engineering and Testing Services\firm acceptable to Engineer shall conduct the Arc Flash

Hazard Analysis.

M.  Arc Flash Analysis Software

1.

The Arc Flash“Hazard Analysis shall be performed using the latest version of ETAP
electrical power system analysis software, without exception. After the final version of
the study"and‘analysis are completed and accepted, Contractor shall provide a copy of the
electronic.computer model files to Owner.

N.  Arc Flash*Hazard Report.

I Contractor shall be responsible for submitting complete and accurate arc flash analysis
information in the Arc Flash Hazard Report. The report shall be submitted to Engineer
for review before the final report is prepared.

2. The report shall include the following information at a minimum:

a. Executive summary.

b. Description of scope and study methodology.

C. Documentation of the modes of operation evaluated in the analysis including

applicable input data such as utility fault current values.

d. Discussion of results and any recommendations.

e. Tabulated results spreadsheet.
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g

List of assumptions.

One-line diagram(s) from the computer model software showing equipment names
and other applicable information.

h. Documentation of software study parameters and configuration settings.

i Recommended arc flash Personal Protective Equipment (PPE) selection in
accordance with NFPA 70E.

a3

3. A bound hardcopy and digital PDF of the final Arc Flash Hazard Analysis report shall be
submitted in accordance with the Submittal section.

4. The final report shall be signed and sealed by a registered Professional Engineer:
O.  Arc Flash Labeling

1. After approval of the Arc Flash Hazard Report, Contractor shall furnish and install arc
flash labels on the applicable electrical equipment. The labelitemplate shall be subject
to review and acceptance by Engineer. The arc flash labels“shall comply with ANSI
7535.4 and NFPA 70E requirements. Labels shall include, at‘a minimum, the nominal
system voltage, the arc flash boundary distance, wotst-case ‘incident energy and the
corresponding working distance, date of the analysis, and equipment name.

2. Switchgear, motor control centers, and other multi-section equipment shall be provided
with a duplicate label for each vertical section.

3. Equipment with arc reduction maintenance mode switches shall include a dual label with
the worst-case calculated incident energy level with and without the switch enabled. The
label shall clearly identify the associated maintenance mode switch that shall be enabled
in order for the lower incident energy level to apply.

3.3 PROTECTIVE DEVICE STUDY

A.  Contractor shall commission a short circuit study and protective device study of relays, fuses,
circuit breakers, and alhother protective devices and shall submit a coordination and protective
device settings report as specified herein. The study shall be in compliance with IEEE 242 and
include the‘entire, distribution system, including any and all existing power distribution
components which will impact the results of the protective device study, starting with the
smallest— 480 volt, 3 phase, 60 Hz — circuit protective device on the load end, to the nearest
protective device on the power company's line side. Where existing electrical distribution
system components are part of the study, the Contractor shall field verify and report the
respective ratings and settings of each device as found as a prerequisite to the study analysis
being performed. Protective device settings shall be selected to provide selective coordination
to the maximum extent possible for equipment protection and device coordination while
balancing the goal to reduce the calculated incident energy to the greatest extent possible.

B.  Contractor shall be responsible for and shall ensure that all relays, protective devices and circuit
breakers shown on the Drawings and Specifications are sized and set according to the study
results.

C. The study shall include, but shall not be limited to, the following:
Four Rivers Sanitation Authority 260511-19 BV Project No. 411752
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1. Color-coded printouts of coordination curves prepared with calculation software.

2. A tabulation of all protective relay and circuit breaker trip settings and recommended
sizes and types of medium-voltage fuses.

3. Motor starting profiles for all 50 horsepower and larger motors.

4. Transformer damage curves and protection, evaluated in accordance with IEEE C57.109.
5. Coordination curve(s) from the power company, if available.

6. Calculated short-circuit values at all nodes in the distribution system included*within the

scope of the protective device study.

7. Protective device settings shall include, but not limited to, motor and pump RTD settings,
motor starts per hour, bus and transformer differential settings,\synch-check settings,
under and over-voltage settings, under and over-frequency séttings, low-voltage breaker
and MCC starter overload settings, and all protective functions’ shown on the Drawings
and Specifications

8. Adjustable frequency drive settings evaluated, inyaceordance with the manufacturer’s
recommendations and driven equipment requiréments

D.  An Engineering and Testing Services firm acceptableto Engineer shall conduct the protective
device study.

E. Contractor shall be responsible for obtaining the following:
1. The coordination curves,for relays, fuses, and circuit breakers.
2. Transformer damage curves.

3. Motor and pumprdata.
4. Other applicable information for all new and existing electrical equipment.

F. Contractor shall coordinate with the power company to obtain the required protective device
curves and'shall be responsible for all the field work associated with obtaining the necessary
data on,existing relays, circuit breakers, fuses, and transformers to be included in the protective
dewice study.

G. . _The available 3 phase, symmetrical fault current at the point of service shall be obtained from
the Power Company.

H.  The protective device report shall be bound in a standard 8-1/2 by 11 inch three-ring binder and
shall be submitted in accordance with the Submittal Procedures section. Final selection of all
protective device settings or sizes shall be subject to review and acceptance by Engineer.
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34 CABLE INSTALLATION

A. General

B.  Except as otherwise specified or indicated on the Drawings, cable shall be installed according to
the following procedures, taking care to protect the cable and to avoid kinking the conductors,
cutting or puncturing the jacket, contamination by oil or grease, or any other damage. Circuits
to supply electric power and control to equipment and devices, communication and signal
circuits as indicated on the one-line diagrams shall be installed continuous and may not be
spliced unless approved by the Engineer.

1. Stranded conductor cable shall be terminated by lugs or pressure type=Connectors.
Wrapping stranded cables around screw type terminals is not acceptable.

2. Stranded conductor cable shall be spliced by crimp type connectorsi Twist-on wire
connectors may only be used for terminations at lighting fixtures.

3. Splices may be made only at readily accessible locations.

4, Cable terminations and splices shall be made as recommended by the cable manufacturer
for the particular cable and service conditions.

5. All 5,000 volt rated cable and above shielded ‘cable stress cone terminations shall be
IEEE Class 1 molded rubber type. Shielded‘eable splices shall be tape or molded rubber
type as required. Shielded cable splices and stress cone terminations shall be made by
qualified splicers. Materials shallsbe by"3M Company, Plymouth/Bishop, or Raychem
Electric Power Products.

6. Cable shall not be pulled tight against bushings nor pressed heavily against enclosures.

7. Cable-pulling lubricant shall be compatible with all cable jackets; shall not contain wax,
grease, or silicone;andsshall be Polywater "Type J".

8. Cables operating/at more than 2000 volts shall be fireproofed in all cable vaults,
manbholes,(and handholes. Fireproofing shall be applied with a half-lapped layer of 3M
"Scoteh77 Arc-Proofing Tape", anchored at each end with a double wrap of 3M "Scotch
69 Glass\€loth Tape" or with equivalent tape by Anixter or Plymouth/Bishop.

9. Where necessary to prevent heavy loading on cable connections, in vertical risers, the
cable shall be supported by Kellems, or equal, woven grips.

10 Spare cable ends shall be taped, coiled, and identified.

11. Cables shall not be bent to a radius less than the minimum recommended by the
manufacturer. For cables rated higher than 600 volts, the minimum radius shall be
8 diameters for nonshielded cable and 12 diameters for shielded cable.

12.  All cables in one conduit, over 1 foot long, or with any bends, shall be pulled in or out
simultaneously.
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13.

14.

15.

Circuits to supply electric power and control to equipment and devices are indicated on
the one-line diagrams. Conductors in designated numbers and sizes shall be installed in
conduit of designated size. Circuits shall not be combined to reduce conduit
requirements unless acceptable to Engineer.

Instrument cable shields and drain wires shall be continuous over the entire length of the
circuit and grounded at one end only. In general, the field end of the shield shall be
ungrounded. At the ungrounded termination of the circuit, the shield and drain wire shall
be insulated by taping to prevent grounding.

Cables operating at more than 2,000 volts which terminate at medium-voltage
padmounted equipment bushings shall include a metal oxide varistor surge protective
elbow terminator conforming to IEEE Standard 386. Elbows shall provide a
weatherproof, dead-front, hot-stick operable separable connection. Surge protector rating
shall be as recommended by the terminator supplier.

C.  Underground Cable Pulling Procedure

1.

Care shall be taken to prevent excessive physical stresses_that’would cause mechanical
damage to cables during pulling. Before pulling cablesuinto.the underground duct system
the Contractor shall submit a pulling procedure” for»Circuit Numbers SWGR-3-1 and
SWGR-6-1.

The procedure shall include the following information:

a. Point of cable entrance into the duct system.

b. Point of cable exit from the,duct system.

c. Type of cable grip to be used.

d. Type of pulling device to,be used.

e. Method of contindously monitoring cable tension during pulling.

f. Identification ¢f'manholes through which cable will be pulled or where splices will
be made.

g. Size and type-of cable sheave assemblies to be used.

3.5 RACEWAYNNSTALLATION

A.  Contractor shall be responsible for routing all raceway. This shall include all conduits indicated
on the one-lines, riser diagrams, and home-runs shown on the plan Drawings. Conduits shall be
routed as defined in these Specifications. Where conduit routing is shown on plans, it shall be
considered a general guideline and shall be field verified to avoid interferences.

B Except as otherwise specified or indicated on the Drawings, conduit installation and
identification shall be completed according to the following procedures.

C.  Installation of Interior and Exposed Exterior Conduit

1. This section covers the installation of conduit inside structures, above and below grade,
and in exposed outdoor locations. In general, conduit inside structures shall be
concealed. Large conduit and conduit stubs may be exposed unless otherwise specified
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or indicated on the Drawings. No conduit shall be exposed in water chambers unless so
indicated on the Drawings.

2. Unless otherwise indicated on the Drawings, Contractor shall be responsible for routing
the conduit to meet the following installation requirements:

a. Conduit installed in all exposed indoor locations, except corrosive areas
indicated on the Drawings, and in floor slabs, walls, and ceilings of hazardous
(classified) locations, shall be aluminum. Exposed conduit shall be rigidly
supported by stainless steel hardware, including nuts and bolts, and aluminum
framing materials.

b. Conduit installed in floor slabs and walls in non-hazardous locationsS shall be
rigid Schedule 40 PVC.
c. Conduit installed in all exposed outdoor locations shall be PY€-coated

aluminum, rigidly supported by aluminum framing materials.  Mounting
hardware, which includes nuts, bolts, and anchors, shall. be stainless steel. All
damaged coatings shall be repaired according to thé,manufacturer's
instructions.

d. Final connections to dry type transformersjto motors without flexible cords,
and to other equipment with rotating or,meving parts shall be aluminum
liquidtight flexible metal conduit with,watertight connectors installed without
sharp bends and in the minimumlengths required for the application, but not
longer than 6 feet unless otherwise acceptable to Engineer.

e. (Not Used)

f. Exposed conduit shall be installed either parallel or perpendicular to structural
members and surfaces.

g. Two or more*Conduits in the same general routing shall be parallel, with
symmetticalvbends.

h. Conduits shall be at least 6 inches from high temperature piping, ducts, and
flues.

I (Not Used)

J- Rigid Schedule 40 and 80 PVC conduit shall have supports and provisions for
expansion as required by NEC Article 352.

k. Metallic conduit connections to sheet metal enclosures shall be securely
fastened by locknuts inside and outside.

1. Rigid Schedule 40 and 80 PVC conduit shall be secured to sheet metal device
boxes using a male terminal adapter with a locknut inside or by using a box
adapter inserted through the knockout and cemented into a coupling.

m.  Conduits in walls or slabs, which have reinforcement in both faces, shall be
installed between the reinforcing steel. In slabs with only a single layer of
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reinforcing steel, conduits shall be placed under the reinforcement. Conduits
larger than 1/3 of the slab thickness shall be concrete encased under the slab.

n. Conduits that cross structural joints where structural movement is allowed
shall be fitted with concretetight and watertight expansion/deflection
couplings, suitable for use with metallic conduits and rigid Schedule 40 or 80
PVC conduits. The couplings shall be Appleton Type DF, Crouse-Hinds Type
XD, or O-Z Type DX.

0. Conduit shall be clear of structural openings and indicated future openings,

p. Conduits through roofs or metal walls shall be flashed and sealed watertight.

q. Conduit installed through any openings cut into non-fire rated conerete or
masonry structure elements shall be neatly grouted. Conduit‘penetrations of

fire rated structure elements shall be sealed in a manner that maintains the fire
rating as indicated on the Architectural Drawings.

r. Conduits shall be capped during construction to prevent entrance of dirt, trash,
and water.

S. Exposed conduit stubs for future use shall be terminated with aluminum pipe
caps.

t. Concealed conduit for future use shall be terminated in equipment or fitted

with couplings plugged flush-with'structural surfaces.
u. (Not Used)

V. Horizontal conduit shall be installed to allow at least 7 feet of headroom,
except along structures, piping, and equipment or in other areas where
headroom cannoet‘be maintained.

W. Conduit shall not be routed across the surface of a floor, roof, or walkway
unléss approved by Engineer.

X. (Not Used)

Ve All conduits that enter enclosures shall be terminated with acceptable fittings
that will not affect the NEMA rating of the enclosure.

Z. Conduit which turns out of concrete slabs or walls, shall be connected to a
90 degree elbow of PVC-coated aluminum conduit before it emerges.
Conduits shall have PVC-coated aluminum couplings embedded a minimum
of 3 inches when emerging from slabs or walls and the coupling shall extend 2
inches from the wall.

aa.  (Not Used)
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D.  Underground Conduit Installation

L. All excavation, backfilling, and concrete work shall conform to the respective sections of
these Specifications. Underground conduit shall conform to the following requirements:

a.

—

All underground conduits shall be concrete encased unless indicated otherwise on
the Drawings. Concrete encasement within 15 feet of building entrances, under
and within 5 feet of roadways, and within 10 feet of indicated future excavations
shall be reinforced as detailed on the Drawings.

Concrete encased conduit shall be schedule 40 PVC. Conduits shall*have
PVC-coated rigid steel coupling embedded a minimum of 3 inches whenemerging
from walls and the coupling shall extend 2 inches from the wall. AN"PVC joints
shall be solvent welded in accordance with the recommendations of the
manufacturer.

Concrete encasement on exposed outdoor conduit risers shall,continue to 6 inches
above grade, with top crowned and edges chamfered.

The top surface of all duct bank concrete shall be dyed red by brooming dye into
the wet concrete. Caution tape and locating wires shall be installed at least 6 inches
above each finished duct bank during backfilling.

Conduit and concrete encasement installed underground for future extension shall
be terminated flush at the bulkhead with ‘a coupling and a screw plug. The
termination of the duct bank shall be'reinforced with bars 100 diameters long that
shall be terminated 2 inches from the bulkhead. Matching splice bars shall be
50 bar diameters long. Each longitudinal bar shall be provided with a Lenton
"Form Saver" coupler and plate or a Dayton "Superior DBR" coupler at the
bulkhead. The coupler shall’be threaded to accept a dowel of like diameter in the
future. Threads shall be proteeted with screw-in plastic caps. A 1-3/4 by 3/4 inch
deep horizontal shear’keysshall be formed in the concrete encasement above and
below the embedded conduits. After concrete placement, conduit and bar
connector ends shall'be cleaned and coated with two coats of thixotropic coal tar.
Underground ¢onduits indicated not to be concrete encased shall be rigid Schedule
40 PVC.

Underground ‘conduit bend radius shall be at least 2 feet at vertical risers and at
least.3 feetelsewhere.

Underground conduits and conduit banks shall have at least 2 feet of earth cover,
except where indicated otherwise.

Underground conduit banks through building walls shall be cast in place, or
concreted into boxouts, with water stops on all sides of the boxout. Water stops
are specified in the Cast-In-Place Concrete section.

Underground nonmetallic conduits, which turn out of concrete or earth in outdoor
locations, shall be connected to 90 degree elbows of PVC-coated aluminum
conduit before they emerge.

Conduits not encased in concrete and passing through walls, which have one side
in contact with earth, shall be sealed watertight with special rubber-gasketed sleeve
and joint assemblies or with sleeves and modular rubber sealing elements.
Underground conduits shall be sloped to drain from buildings to manholes.

Each 5kV or higher voltage cable, each 250 kemil or larger cable, and each
conduit group of smaller cables shall be supported from manhole walls by Kindorf
"D-990" or Unistrut "P-3259" inserts, with Kindorf"F-721-24" or
Unistrut "P-2544" brackets and Unistrut "P1753" or "P1754" fiberglass reinforced
polyester cable saddles.
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n. Intercommunication and instrument cables shall be separated the maximum
possible distance from all power wiring in pull-boxes, manholes, and handholes.

E. Sealing of Conduits

1. After cable has been installed and connected, conduit ends shall be sealed by forcing
nonhardening sealing compound into the conduits to a depth at least equal to the conduit
diameter. This method shall be used for sealing all conduits at handholes, manholes, and
building entrance junction boxes, and for 1inch and larger conduit connections to
equipment.

2. Conduits entering hazardous (classified) areas and submersible or explosion proof
enclosures shall have Appleton "Type ESU" or Crouse-Hinds "EYS" sealing) fittings with
sealing compound.

F. Reuse of Existing Conduits
L. Existing conduits may be reused subject to the concurrence of:Engineer and compliance
with the following requirements:
a. A wire brush shall be pulled through the/conduit-to remove any loose debris.
b. A mandrel shall be pulled through the,conduitto remove sharp edges and burrs.
3.6 WIRING DEVICES, BOXES, AND FITTINGS'INSTALLATION
A.  Metallic and nonmetallic conduit boxes.and fittings shall be installed in the following locations:
B.  Conduit Boxes and Fittings

1. Galvanized or cadmiumwplated, threaded, malleable iron boxes and fittings shall be
installed in concrete ‘Wwalls, ceilings, and floors; in the outdoor faces of masonry walls;
and in all locations_where weatherproof device covers are required. These boxes and
fittings shall also/be installed in exposed rigid steel and intermediate metal conduit
systems.

2. Galvanized or cadmium plated sheet steel boxes shall be installed in the indoor faces of
masonry walls, in interior partition walls, and in joist supported ceilings.

3. Rigid PVC device boxes shall be installed in exposed nonmetallic conduit systems.

4, PVC coated boxes and fittings shall be installed in PVC coated conduit systems.

C. > Device Plates

1. Oversized plates shall be installed where standard-sized plates do not fully cover the wall

opening.
D.  Wall Switches

1. Wall switches shall be mounted 3'-6" above floor or grade.
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2.

After circuits are energized, all wall switches shall be tested for proper operation.

E. Receptacles

L.

2.

Convenience outlets shall be 18 inches above the floor unless otherwise required.

Convenience outlets outdoors and in garages; in basements, shops, storerooms, and
rooms where equipment may be hosed down; shall be 4 feet above floor or grade.

Welding receptacles shall be surface-mounted 4 feet above the floor.

After circuits are energized, each receptacle shall be tested for correct polarity,and each
GFCl receptacle shall be tested for proper operation.

Conduit and wire for convenience outlet installation is not shownton the Drawings and
shall be sized, furnished, and installed by Contractor. Conductorsyshall be minimum 12
AWG and conduit shall be minimum 3/4 inch for convenience¢ outlet installation.

F. Special Outlets

L.

Wall thermostats shall be 4'-6" above the floor, unless otherwise required. Thermostats
on exterior walls shall be suitably insulated from wall temperature.

3.7 EQUIPMENT INSTALLATION

A.  Except as otherwise specified or indicatedwon the Drawings, the following procedures shall be
used in performing electrical work

B. Setting of Equipment

L.

All equipment, boxes;.and gutters shall be installed level and plumb. Boxes, equipment
enclosures, metal raceways, and similar items mounted on water- or earth-bearing walls
shall be separated from the wall by at least 1/4 inch thick corrosion-resistant spacers.
Where boxes, enclosures, and raceways are installed at locations where walls are not
suitable~or“available for mounting, concrete equipment pads, framing material, and
associated’hardware shall be provided.

C.  Secaling of*Equipment

I

All outdoor substation, switchgear, motor control center, and similar equipment shall be
permanently sealed at the base, and all openings into equipment shall be screened or
sealed with concrete grout to keep out rodents and insects the size of wasps and mud
daubers. Small cracks and openings shall be sealed from inside with silicone sealant,
Dow-Corning "795" or General Electric "SCS1200".

3.8 GROUNDING

A. General
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Four Rivers Sanitation Authority 260511-28 BV Project No. 411752
Rockford, IL

The electrical system and equipment shall be grounded in compliance with the National

Electrical Code and the following requirements:

a.

All ground conductors shall be at least 12 AWG soft drawn copper cable or bar,
bare or green-insulated in accordance with the National Electrical Code.

Ground cable splices and joints, ground rod connections, and equipment
bonding connections shall meet the requirements of IEEE 837, and shall be
exothermic weld connections or irreversible high-compression connections,
Cadweld "Exothermic" or Burndy "Hyground". Mechanical connectors will not
be acceptable. Cable connections to bus bars shall be made with high-
compression two-hole lugs.

Ground cable through exterior building walls shall enter within 3 feetbelow
finished grade and shall be provided with a water stop. Unless otherwise
indicated, installation of the water stop shall include filling the-Space between
the strands with solder and soldering a 12 inch copper disc over theycable. The
copper disc shall be installed on the exterior of the wall and,shall be a minimum
thickness of 12 gauge and have a diameter that is a minimum of 2 inch larger
than the diameter of the core hole that the ground eable passes through. The
copper disc shall be soldered to the ground cable and.caulk shall be applied
around the outside edge of the copper disc Where it'adjoins the exterior wall.
Caulk rated for submerged application shall comply with the Joint Sealants
section.

Ground cable near the base of a strueture’shall be installed in earth and as far
from the structure as the excavation'permits, but not closer than 24 inches. The
tops of ground rods and ground cable interconnecting ground rods shall be
buried a minimum of 30 inches below grade, or below the frost line, whichever
is deeper.

All powered equipment, including lighting fixtures and receptacles, shall be
grounded by a copperground conductor in addition to the conduit connection.

Ground connections to equipment and ground buses shall be made with copper
or high conduetivity copper alloy ground lugs or clamps. Connections to
enclosureswnot provided with ground buses or ground terminals shall be made
withlirreversible high-compression type lugs inserted under permanent assembly
bolts or under new bolts drilled and inserted through enclosures, other than
explosion proof enclosures, or by grounding locknuts or bushings. Ground
cable connections to anchor bolts; against gaskets, paint, or varnish; or on bolts
holding removable access covers will not be acceptable.

The grounding system shall be bonded to the station piping by connecting to the
first flange inside the building, on either a suction or discharge pipe, with a
copper bar or strap. The flange shall be drilled and tapped to provide a bolted
connection.

Ground conductors shall be routed as directly as possible, avoiding unnecessary
bends. Ground conductor installations for equipment ground connections to the
grounding system shall have turns with minimum bend radii of 12 inches.
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1. Ground rods not described elsewhere shall be a minimum of 3/4 inch in
diameter by 10 feet long, with a copper jacket bonded to a steel core.

] Test wells and covers for non-traffic areas shall be molded high density

polyethylene. Test wells for traffic areas shall be precast concrete construction
rated for traffic duty with concrete or cast iron covers.

B.  Grounding System Resistance

L.

2.

The ground system resistance shall comply with National Electrical Code.

The grounding system design depicted on the Contract Drawings is the minimum design
required for each building or structure. Each system shall comply with the maximum
resistance of 5 ohms to ground. Contractor shall confirm the system\grounding resistance
with the results of the testing specified herein. Systems @xceeding the maximum
resistance specified shall be supplemented with additional grounding provisions and
retested until the maximum specified resistance is achieved.

C.  Grounding System Testing

1.

3.

The grounding system of each new buildifig or structure and each existing building or
structure indicated below, shall be tested to determine the resistance to earth. Testing
shall be performed by an independent electrical or grounding system testing organization.
Testing shall be completed after not less)than three full days without precipitation and
without any other moistening or chémical treatment of the soil.

New Grounding Systems

a. Grounding systems of each new building or structure shall be tested for resistance
to earth utilizing,the three-point fall of potential test as defined by IEEE 81.
Testing shall-be completed prior to installation of the electrical distribution
equipment to“ensure the grounding system is isolated from the utility grounding
system and’the systems of other structures. The current source probe for the test
shall‘be placed in soil at a distance of 5 to 10 times the distance of the widest
measurement across the grounding system ring or grid to ensure adequate
measurements outside of the grounding system’s sphere of influence. Test probe
measurements shall be taken at a distance of one foot from the grounding system
reference connection and at each 10 percent increment from the grounding system
reference connection to the current source probe location. Test results shall be
documented on a graphical plot with resistance in ohms on the vertical axis and
distance in feet on the horizontal axis. The results shall clearly indicate a system
resistance plateau which confirms a valid test procedure.

Grounding System Test Report

a. A report certified by the testing organization shall be prepared and submitted in
accordance with the Submittal Procedures section. The final report shall include
complete testing results for each building or structure, graphical representation of
the test point results for the three-point fall of potential method, and complete
observations of all site weather conditions and other environmental conditions that
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may affect the test results. Final acceptance of the results reported shall be subject
to the review and approval of Engineer.

3.9 LIGHTING FIXTURE INSTALLATION

A.  The Drawings indicate the general locations and arrangements of the lighting fixtures. Fixtures
in rows shall be aligned both vertically and horizontally unless otherwise specified. Fixtures
shall be clear of pipes, mechanical equipment, structural openings, indicated future equipment
and structural openings, and other obstructions.

B.  Conduit and wire for lighting fixture installation is not shown on the Drawings and'shall be
sized, furnished and installed by Contractor. Circuits to emergency lighting units, exit signs,
and fixtures indicated to be night lights shall not be switched. Circuits to lighting fixtures
indicated to have emergency battery packs shall include an additional un-switched hot
conductor. Conductors shall be minimum 12 AWG and conduit shall be minimum 3/4 inch for
lighting fixture installation.

3.10 MODIFICATIONS TO EXISTING EQUIPMENT

A.  Modifications to existing equipment shall be completed as specified herein and indicated on the
Drawings. All existing facilities shall be kept in service"during construction. Temporary power
or relocation of existing power and control wiring, equipment, and devices shall be provided as
required during construction. Coordination and timing of outages shall be as specified in other
sections of these Specifications. Electrical power interruptions will only be allowed where
agreed upon in advance with Owner, and scheduling at times of low demand may be required.

B. Demolition

1. Unless otherwise specified or indicated on the Drawings, all cable and all exposed
conduit for power and<control signals of equipment indicated to be removed shall be
demolished. Conduit supports and electrical equipment mounting hardware shall be
removed, and heles or damage remaining shall be grouted or sealed flush. Conduit
partially concealed shall be removed where exposed, and plugged with expanding grout
flush'withithe floor or wall. Repairs shall be refinished to match the existing surrounding
surfaces.» Demolished equipment shall be discarded or salvaged as indicated on the
Drtawings and as specified in other sections of these Specifications.

End of Section
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STANDARD SPECIFICATIONS
REFERENCE: ICEA S-95-658 (NEMA WC 70).
CONDUCTOR: Concentric-lay, uncoated copper; strand Class B. Wet/dry maximum operating temperature 90°C.
INSULATION: Cross-linked thermosetting polyethylene, ICEA S-95-658, Paragraph 3.6.
SHIELD: None.
JACKET: None.

FACTORY TESTS:  Cable shall meet the requirements of ICEA S-95-658.

Cable Details

Number Conductor Insulation Maximum Outside Diameter
of Strands Thickness*

am

2.5 0.030 760 0.17 432
4.0 0.030 760 0.19 4.83
6.0 0.030 760 0.21 533
10.0 0.045 1140 0.27 6.86
16.0 0:045 1140 0.31 7.87
25.0 0.045 1140 0.36 9.14
35.0 0.045 1140 0.42 10.67
40.0 0.055 1400 0.48 12.19
1/0 50.0 0.055 1400 0.52 13.21
2/0 70.0 0.055 1400 0.57 14.48
4/0 95.0 0.055 1400 0.68 17.27
250 120.0 0.065 1650 0.75 19.05
350 185:0 0.065 1650 0.85 21.59
500 300.0 0.065 1650 0.98 24.89
750 400.0 0.080 2030 1.22 31.00
1,000 500.0 0.080 2030 1.37 34.80

*The average thickness shall be not less than that indicated above. The minimum thickness shall be not less than
90 percentof the values indicated above.

A durable marking shall be provided on the surface of the cable at intervals not exceeding 24 inches (600 mm).
Marking shall include manufacturer's name, XLP, XHHW-2, conductor size, and voltage class.

600 Volt, Single Conductor Lighting/Power Cable (600-1-XLP-NONE-XHHW-2)

BLACK & VEATCH Cable Data Figure 2-26 05 11
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STANDARD SPECIFICATIONS
REFERENCE: UL 83, ICEA S-95-658 (NEMA WC 70).
CONDUCTOR: Stranded, uncoated copper. Maximum operating temperature 90°C dry, 75°C wet.
INSULATION: Polyvinyl chloride, UL 83, Type THHN and THWN, ICEA S-95-658.
SHIELD: None.
JACKET: Conductor: Nylon, 4 mils (100 gm) minimum thickness, UL 83.

FACTORY TESTS:  Cable shall meet the requirements of UL 83 for Type THHN and THWN.

Cable Details

Number Conductor Insulation Maximum Outside Diameter
of Strands Thickness*

AWG or kemil mm? in. um in. mm
14 2.5 19 0.015 381 0.12 3.05

12 4.0 19 0.015 381 0.14 3.56
10 6.0 19 0.020 508 0.17 432
10.0 19 0.030 762 0.23 5.84
16.0 19 0.030 762 0.26 6.60
25.0 19 0.040 1016 0.33 8.38
35.0 19 0.040 1016 0.39 9.91
40.0 19 0.050 1270 0.44 11.18
1/0 50.0 19 0.050 1270 0.50 12.70
2/0 70.0 19 0.050 1270 0.54 13.72
4/0 95.0 19 0.050 1270 0.66 16.76
250 120.0 37 0.060 1520 0.72 18.29
350 185.0 37 0.060 1520 0.83 21.08
500 300.0 37 0.060 1520 0.96 24.38
750 400:0 61 0.070 1780 1.17 29.72
1,000 500:0 61 0.070 1780 1.32 33.53

*The average thickness shall be not less than that indicated above. The minimum thickness shall be not less than
90 percentiof the values indicated above.

A durable marking shall be provided on the surface of the cable at intervals not exceeding 24 inches (600 mm).
Marking shall include manufacturer's name, THWN or THHN, conductor size, and 600 volt.

600 Volt, Single Conductor Power Cable (600-1-PVC-THHN-THWN)
BLACK & VEATCH Cable Data Figure 3-26 05 11
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STANDARD SPECIFICATIONS
REFERENCE: UL 66, UL 1277.

CONDUCTOR: 16 AWG (1.5 mm?), 7-strand, concentric-lay, uncoated copper. Maximum operating temperature
90°C dry, 75°C wet.

INSULATION: Polyvinyl chloride, not less than 15 mils (380 xm) average thickness; 13 mils (330 #m)
minimum thickness, UL 66, Type TFN.

LAY: Twisted pair with 1-1/2 inch to 3 inch (38.10 mm - 63.5 mm) lay.

SHIELD: Cable assembly, combination aluminum-polyester tape and 7-strand, 20 AWG (0.5 mm?)
minimum size, tinned copper drain wire, shield applied to achieve 100 percent cover over
insulated conductors.

JACKET: Conductor: Nylon, 4 mils (100 xm) minimum thickness, UL 66.

Cable assembly: Black, flame-retardant polyvinyl chloride, UL 1277, applied over tape-wrapped
cable core.

CONDUCTOR One conductor black, one conductor white.
IDENTIFICATION:

FACTORY TESTS: Insulated conductors shall meet the requirements of UL,66for Type TFN. Assembly jacket shall
meet the requirements of UL 1277. Cable shall meet'the yertical-tray flame test requirements of
UL 1277.

Cable Details

Assembly Jacket Maximum
Thickness* Outside Diameter

um in. mm
Single Pair 0.34 8.64

*The average thickness shall be notiless than that indicated above. The minimum thickness shall be not less than
80 percent of the value indicated aboye.

A durable marking shall be provided on the surface of the cable at intervals not exceeding 24 inches (600 mm).
Marking shall include manufacturer's name, Type TC, Type TFN, conductor size, single pair, and voltage class.

600 Volt, Single Pair, Shielded Instrument Cable (600-SINGLE-PAIR-SH-INSTR)

BLACK & VEATCH Cable Data Figure 4-26 05 11
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STANDARD SPECIFICATIONS
REFERENCE: UL 83, UL 1277, ICEA S-73-532, ICEA S-58-679.

CONDUCTOR: 14 AWG (2.5 mm?), 7 or 19 strands, concentric-lay, uncoated copper. Maximum operating
temperature 90°C dry, 75°C wet.

INSULATION: Polyvinyl chloride, not less than 15 mils (380 um) average thickness; 13 mils (330 ym)
minimum thickness, UL 83, Type THHN and THWN.

SHIELD: None.
JACKET: Conductor: Nylon, 4 mils (100 xm) minimum thickness, UL 83.

Cable assembly: Black, flame-retardant polyvinyl chloride, UL 1277, applied over tape-wrapped
cable core.

CONDUCTOR ICEA S-58-679, Method 1, Table 2 or ICEA S-58-679, Method 3, Table,2. |White
IDENTIFICATION: or green conductors shall not be provided.

FACTORY TESTS: Insulated conductors shall meet the requirements of UL 83 for Type THHN-THWN. Assembly
jacket shall meet the requirements of UL 1277. Cable shall meet.the flame test requirements of
UL 1277 for Type TC power and control tray cable.

Cable Details

Number of Assembly Jacket Maximum
Conductors Thickness* Outside Diameter

in. pm in. mm
0.045 1140 0.38 9.65
0.045 1140 0.39 9.91
0.045 1140 0.44 11.18
0.045 1140 0.46 11.68
0.045 1140 0.49 12.45
0.045 1140 0.61 15.49
0.060 1520 0.66 16.76
0.060 1520 0.77 19.56
0.060 1520 0.93 23.62
0.080 2030 0.98 24.89
0.080 2030 1.05 26.67

*The average thickness shall be not less than that indicated above. The minimum thickness shall be not less than
80 percentiof the values indicated above.

A durable marking shall be provided on the surface of the cable at intervals not exceeding 24 inches (600 mm).
Marking shall include manufacturer's name, Type TC, Type THWN or THHN, conductor size, number of conductors,
and voltage class.

600 Volt, Multiconductor 14 AWG (2.5 mm?) Control Cable (600-MULTI-THHN-THWN)
BLACK & VEATCH Cable Data Figure 7-26 05 11
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Electrical

STANDARD SPECIFICATIONS
REFERENCE: ICEA S-95-658 (NEMA WC 70).
CONDUCTOR: Stranded, uncoated copper. Maximum operating temperature 90°C.
INSULATION: Cross-linked polyethylene, ICEA S-95-658.
GROUND: Copper conductor sized per NEC with green insulation.

SHIELD: Cable assembly: Copper tape or aluminum foil-polyester tape, shield applied to achieve
100 percent cover over insulated conductors.

Cable assembly: Black, flame-retardant polyvinyl chloride, UL 1277, applied over tape=wrapped
cable core.

FAcTORY TEST: Cable shall meet the requirements of ICEA S-95-658, UL1277 and IEEE Standard. 1202 ribbon
burner flame test.

Cable Details

Number
of
Strands

*Conductor **Assembly Jacket Maximum Outside
Insulation Thickness Thickness Diameter

in. mm in. um in. mm
0.060 1.52 0:060 1520 0.66 16.80
0.060 1.52 0060 1520 0.71 18.14
0.070 1.78 0.060 1520 0.93 23.74
0.070 1.78 0.080 2030 1.04 26.40
0.070 1.78 0.080 2030 1.21 30.67
0.070 1.78 0.080 2030 1.35 34.40
00070 1.78 0.080 2030 1.35 34.40
1/0 0,090 2.29 0.080 2030 1.70 43.07
2/0 0.090 2.29 0.080 2030 1.77 44.94
4/0 0.090 2.29 0.110 2800 2.02 51.34
250 120 0.105 2.67 0.110 2800 2.30 58.49
350 185 0.105 2.67 0.110 2800 2.63 66.70
500 300 0.105 2.67 0.110 2800 3.12 79.26

*The average thickness shall be not less than indicated above. The minimum thickness shall be not less than 90
percent of'the values indicated above.

**The average thickness shall be not less than indicated above. The minimum thickness shall be not less than 80
percent.of the values indicated above.

A durable marking shall be provided on the surface of the cable at intervals not exceeding 24 inches (600 mm).
Marking shall include manufacturer's name, XLP, RHW, Type TC, conductor size, and voltage class.

2000 Volt, 3 Conductor Variable Frequency Drive Cable (2000-3-VFD-XLP-PVC-SH-TC)

BLACK & VEATCH Cable Data Figure 15-26 05 11
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Electrical

Project and Location

Circuit Designation

DC TEST DATA

Project No.

Date

Time in Minutes After

Current, A

100% Test Voltage
Is Applied

Phase
B

—_

O | |9 |y v | |w o

kV dc after 1 min Decay

100 Microamperes (pA) = 0.1 Milliampere
APPLICATION OF TEST VOLTAGE

DC Test Voltage

Cable Installation: New Used _ Years

Cable: Size Length:

Oper. kV Grounded Ungrounded

Rated Cable Voltage

Insulation Wall

(Type & Thickness)

Conductor Jacket Wall

(Type'& Thickness)

Shield

(Type)

Cable Manufacturer

Temperature Humidity

Type of Termination

Type of Splice & Location

Remarks

The initially applied direct-current voltage shall be not\greater.than 3.0 times the rated alternating-current voltage. The rate of increase from
the initially applied voltage to the specified testavoltage shall be not over 100 percent in 10 seconds nor less than 100 percent in 60 seconds.
The duration of the direct-current voltage test shallbe 15 minutes for shielded cables and 5 minutes for nonshielded cables.

Test Curve

Currenf]

in
Mieroamperes|

0 1 2 3

4 5

Time'in Minutes After 100% Test Voltage Is Applied

NOTES:

1.~ Plot results of tests on all three phases on this graph.
2. Assign and indicate values for each division on the microamperes scale as required for the circuit being tested.

Cable Test Data Form
BLACK & VEATCH Cable Data Figure 16-26 05 11
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Electrical Equipment Installation

SECTION 26 05 83 - ELECTRICAL EQUIPMENT INSTALLATION

PART 1 - GENERAL

1.1 SCOPE

A.  This section covers the installation of electrical equipment.

1.2 GENERAL

A.  Equipment specified to be installed under this section shall be erected andsplaced in proper
operating condition in full conformity with Drawings, Specifications, engincering data,
instructions, and recommendations of the equipment manufacturer, unless‘exceptions are noted
by Engineer.

B.  The electrical equipment identified as being provided by others will'be furnished complete for
installation by Contractor. Technical specifications under, which the equipment will be
purchased are available.

C. Coordination

1. When manufacturer's field services are provided by the equipment manufacturer,
Contractor shall coordinate the scrvices with the equipment manufacturer. Contractor
shall give Engineer written(notice)at least 14 days prior to the need for manufacturer's
field services furnished by others.

2. Submittals for equipment.furnished under the original procurement contract will be
furnished to Contractor.upon completion of review by Engineer. Contractor shall review
equipment submittals’and coordinate with the requirements of the Work and the Contract
Documents. Ceontractor accepts sole responsibility for determining and verifying all
quantities,/dimensions, and field construction criteria.

1.3 DELIVERY, STORAGE, AND HANDLING
A.  Delivery

1. When sills are required for electrical equipment, they shall be shipped ahead of the
scheduled equipment delivery to permit installation before concrete is placed.

B. Storage

1. Upon delivery, all equipment and materials shall immediately be stored and protected by
Contractor in accordance with Product Storage and Handling Requirements section, and
in accordance with manufacturer's written instructions, until installed in the Work.
Equipment shall be protected by Contractor against damage and exposure from the
elements. At no time shall the equipment be stored on earth or grass surfaces or come
into contact with earth or grass. Contractor shall keep the equipment clean and dry at all
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Electrical Equipment Installation

times. Openings shall be plugged or capped (or otherwise sealed by packaging) during
temporary storage.

C.  Handling

1. Electrical equipment shall be moved by lifting, jacking, or skidding on rollers as
described in the manufacturer's instructions. Special lifting harness or apparatus shall be
used when required. Lifting and jacking points shall be used when identified on the
equipment. Contractor shall have required unloading equipment on site to perform
unloading work on the date of equipment delivery.

PART 2 - PRODUCTS

Not used.

PART 3 - EXECUTION

3.1 INSTALLATION, TESTING, AND COMMISSIONING
A. All installation work shall be in accordance with manufacturer's written instructions.

B.  All material, equipment, and components specified'to be installed according to this section shall
be installed, tested, and commissioned for.operation in compliance with NECA 1000 — NEIS
Specification System. Where required in NECA 1000, testing and commissioning procedures
shall be followed prior to energizing, equipment.

C.  Electrical equipment cubicles and vertical sections shall be installed plumb and level. Drawout
equipment carriages, circuit.breéakers, and other removable components shall operate free and
easy without binding or distortion.

D.  Unless otherwise indicated or specified, all indoor floor-mounted electrical equipment and
control cabinets shall be installed on concrete equipment pads four inches in height.

E. Indoor metalclad/'switchgear shall be bolted to steel floor channels which are installed level and
flush with the top of the concrete floor or equipment pad.

F. Outdoor metalclad switchgear and interrupter gear with integral floor channels or beams shall
bewsceured to concrete pads with anchor bolts and clips.

G.  Motor control centers with integral floor sills shall be secured to concrete floors or equipment
pads with anchor bolts.

H.  Adequate bracing shall be provided for seismic forces. The bracing shall be designed to meet
the requirements of the Meteorological and Seismic Design Criteria section.

Four Rivers Sanitation Authority 260583 -2 BV Project No. 411752
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Electrical Equipment Installation

L Cleaning

1. All deposits of oil, grease, mud, dirt or debris shall be cleaned from the electrical
equipment following installation and field wiring. A detergent water based solution, or

other liquid cleaners not harmful to material or equipment finishes, shall be used as
recommended by the manufacturer.

End of Section

Four Rivers Sanitation Authority 260583-3
Rockford, IL
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600 Volt Class Motor Control Centers

SECTION 26 24 23 - 600 VOLT CLASS MOTOR CONTROL CENTERS

PART 1 - GENERAL

1.1

A.

1.2

SCOPE

This section covers motor control center (MCC) equipment which shall be furnished and
installed as specified herein and as indicated on the Drawings. Motor control centers shall meet
the following requirements, and the design conditions and features specified hereint

Motor control centers shall be designated and shall be located as follows:
Tag number(s) MCC-1501
MCC-1502

Motor control center designation(s) AGS MCC 1
AGS MCC 2

Location of motor control center(s) AGS Eacilities

GENERAL

Equipment furnished and installed under this section shall be fabricated, assembled, erected,
and placed in proper operating condition’in full conformity with the Drawings, Specifications,
engineering data, instructions, andrecommendations of the equipment manufacturer, unless
Engineer notes exceptions.

General Equipment Stipulations

1. The General Equipment Stipulations section shall apply to all equipment furnished under
this section. If\requirements in this section differ from those in the General Equipment
Stipulations’section, the requirements specified herein shall take precedence.

Seismic Design Requirements

1. Seismic design requirements for products specified herein shall be as indicated in the
Meteorological and Seismic Design Criteria section.

Dimensional Restrictions

1. Layout dimensions will vary between manufacturers and the layout area indicated on the
Drawings is based on typical values. The supplier shall review the Contract Drawings,
the manufacturer's layout drawings and installation requirements, and make any
modifications required for proper installation subject to acceptance by Engineer.

Four Rivers Sanitation Authority 262423-1 BV Project No. 411752
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600 Volt Class Motor Control Centers

E. Workmanship and Materials

1. Equipment supplier shall guarantee all equipment against faulty or inadequate design,
improper assembly or erection, defective workmanship or materials, and leakage,
breakage, or other failure. Materials shall be suitable for service conditions.

2. All equipment shall be designed, fabricated, and assembled in accordance with applicable
governing standards. Individual parts shall be manufactured to standard sizes and
thicknesses so that repair parts, furnished at any time, can be installed in the field. Like
parts of duplicate units shall be interchangeable. Equipment shall not have_been in
service at any time prior to delivery, except when required by tests.

F. Governing Standards

1. All equipment furnished under this section shall be designed, constructed, and tested in
accordance with the following standards:

a. NEMA ICS 18
b. UL 845.

2. The equipment shall also conform to all the applicablejstandards of ANSI, IEEE, NEMA,
UL, and NFPA 70.

3. Equipment covered by this section shall be listed by UL or a nationally recognized third-
party testing laboratory. All costs ‘associated with obtaining the listing shall be the
responsibility of the Contractor. In the“event, no third-party testing laboratory provides
the required listing; an independentitest shall be performed at the Contractor’s expense.
Before testing, the Contractor shall submit a copy of the testing procedure that will be
used in evaluating the equipment.

G.  Nameplates

1. Nameplates withyunit description and designation of each control or indicating device
shall be provided-on all hinged doors. Nameplates shall be black and white laminated
phenolic material of suitable size and shall be engraved with 3/8 inch high letters for
compartment identity and 3/16 inch letters for other information. The engraving shall
extend through the black exterior lamination to the white center.

2. Each control device and each control wire terminal block connection inside the units shall
be identified with permanent nameplates or painted legends to match the identification on

the manufacturer's wiring diagram.

H:._  System Characteristics

1. This equipment will be connected to a power system with characteristics as specified
below.
Voltage 480 V
Frequency 60Hz
Type Three phase
Four Rivers Sanitation Authority 262423-2 BV Project No. 411752
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600 Volt Class Motor Control Centers

1.3 SUBMITTALS

A.  Drawings and Data

1. Complete assembly, foundation, and installation drawings, together with complete
engineering data covering the materials used, parts, devices, and accessories forming a
part of the motor control center shall be submitted in accordance with the Submittal
Procedures section. The drawings and data shall include, but shall not be limited to, the

following:
a. Motor Control Center

1) Elevation, plans, and weight.

2) Unit wiring diagrams showing devices, connections,, and terminal
designations.

3) Interconnection diagrams.

4) Control schematic diagrams.

5) Circuit breaker time-current characteristic curves.

6) Surge protective device submittals shall includesdrawings (including unit
dimensions, weights, component and connection locations, mounting
provisions, and wiring diagrams), equipment manuals that detail the
installation, operation and maintenance, instructions for the specified unit(s),
and manufacturer’s descriptivetbulletins and product sheets.

b. Seismic Design Requirements

1) Confirmation of compliance) with the requirements of the Meteorological

and Seismic Design Criteria section.
B. Operation and Maintenance Data and Manuals
1. Operation and maintenance,manuals shall be submitted in accordance with the Submittal

Procedures section. The ‘operation and maintenance manuals shall be in addition to any
instructions or parts_lists packed with or attached to the equipment when delivered.

1.4 SPARE PARTS

A. Not used.

1.5 PROTECTIVE DEVICE STUDY

A._ A protective device settings study of the power distribution system will be conducted in
accordance with the Electrical section. The initial equipment drawing submittal shall include
the circuit breaker coordination curves for the main breaker(s), the tie breaker, the largest circuit
breaker utilized in a combination starter, the largest feeder circuit breaker, and the smallest
circuit breaker provided as a part of the motor control center assembly.
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600 Volt Class Motor Control Centers

1.6 DELIVERY, STORAGE, AND HANDLING

A.  Shipping shall be in accordance with the Product Delivery Requirements section. Handling and
Storage shall be in accordance with the Product Storage and Handling Requirements section.

B.  Motor control centers shall be equipped to be handled by a crane. Where cranes are not
available, control centers shall be suitable for skidding in place on rollers using jacks to raise
and lower the groups.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A.  The equipment shall be manufactured by General Electric (by ABB) or. Square D without
exception.

2.2 CONSTRUCTION

A.  Each control center shall conform to the arrangement,©One-line diagram, schematics, and
requirements indicated on the Drawings or specified*herein. End sections shall include
provisions for main, ground, and neutral bus extensions and installation of future vertical
sections.

B.  Motor control center wiring shall be NEMA Class Il and NEMA Type B. Construction shall be
as specified below.

Tag number(s) MCC-1501 MCC-1502
Bus bracing, circuit 65,000 A 65,000 A

breaker and
combination motor
starter rating

Horizontal ‘bus 1200 A 1200 A

rating

Serviee entrance No No

rated

Cable entry Top and bottom Top and bottom

Enclosure type NEMA Type 1 NEMA Type 1
gasketed gasketed

Main SPD Medium-high Medium-high

exposure level

C.  Adequate bracing shall be provided for seismic forces. The bracing shall be designed to meet
the requirements of the Meteorological and Seismic Design Criteria section.

D.
Four Rivers Sanitation Authority 262423-4 BV Project No. 411752
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600 Volt Class Motor Control Centers

D. Vertical Sections

1. The control center shall consist of standardized, freestanding structures bolted together to
form a single dead-front panel assembly containing combination motor control units;
feeder units; transformers; lighting panels; and metering, relaying, and interlocking, and
miscellaneous control devices, as indicated on the Drawings. A removable lifting angle
shall be mounted on the top of each shipping group. Removable front and rear bottom
channel sills shall extend the full width of the motor control center.

2. Each vertical section shall be 90 inches high and not less than 20 inches wide.. Sections
shall be 20 inches deep. Each 20 inch wide standard section shall have all\hecessary
hardware and busing for modular plug-in units to be added and moved ‘around. All
unused space shall be covered by hinged blank doors and equipped to aceept future units.
Removable rear plates shall be sectionalized so that it is unnecessary:to handle any plate
larger than the section width or one-half the section height.

3. A metal barrier extending the full height and depth of the,section shall be provided to
isolate each section from the next section.

E. Compartmented Units

1. Each vertical section shall be constructed of modular components of various sizes. The
modular components shall be designed to accommodate not more than six Size 1 or Size
2 full voltage combination motor starters per vertical section.

2. Removable circuit breaker and motor starter units shall be provided with a mechanical
interlock to prevent insertion.or withdrawal when in the "on" position.

3. Individual motor starter, unitsy,feeder breaker units, transformers, lighting panels, and
control device compartments shall be isolated from each other by barriers of metal or a
suitable insulating material:

4, Each vertical section’shall have a vertical-wiring trough for power and control wiring,
and wiring troughs on top and bottom, which are continuous through the entire control
center. Wire)ties shall be provided in the vertical wireways unless the wireways are
separated from the plug-in units by a permanent wall.

F. Wiring Ilabels and Terminal Blocks

1. All internal wires shall be labeled at each termination. Terminals shall also be identified
with labels showing the terminal block and terminal number.

2. All starter units shall be provided with unit control terminal blocks. Terminal blocks
shall be pull-apart type rated 20 amperes. All current carrying parts shall be tin-plated.
The removable portion of the terminal blocks shall be used for factory installed wiring.

G. Busing

I. The horizontal main bus and the vertical bus extensions shall be tin-plated copper
mounted on supports formed of materials having high dielectric strength, low moisture
absorbency, and high impact strength. The main bus shall extend the full length of the
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600 Volt Class Motor Control Centers

motor control center and shall have provisions for splicing additional sections onto either
end. Both horizontal and vertical busing shall be braced against forces resulting from
fault current.

The vertical bus connecting an incoming power feeder cable shall have the same ampere
rating as the main horizontal bus. Each vertical bus extension shall be rated for the total
connected load of the vertical section.

A tin-plated copper ground bus rated 300 amperes shall extend through the entire control
center and shall be located where it will not interfere with pulling of external=cable.
Grounding connections shall be accessible from the front. The ground bus  shall be
provided with six 0.38 inch holes for each vertical section to accept ground-lugs for any
loads requiring a ground conductor. A solderless connector shall be proyided on the
ground bus in each end section for an external ground cable, sized from 1/0 AWG to 250
kemil.

Each vertical section shall have a vertical ground bus. The plug-in units shall engage the
ground bus prior to engagement of the power stabs and shall disengage only after the
power stabs are disconnected.

Neutral Bus

a. A tin-plated copper neutral bus shall(beyprovided through all vertical sections and
shall be rated full capacity.

Neutral Pad

a. The incoming line section shall be equipped with a neutral bond lug suitable to
bond the serviceaentrance neutral conductors. The service entrance neutral pad
shall be equipped/with a main bonding jumper to the control center ground bus in
accordance with'the-National Electrical Code.

H. Isolation of Buses

L.

The main busshall be isolated from the horizontal wiring trough. The entire vertical bus
assembly shall be enclosed within grounded steel or glass filled polyester barriers. The
barriers shall have openings for power stabs of plug-in units. Shutters shall be provided
to(close the openings when units are removed.

L. Combination Magnetic Starters

It

As indicated on the Drawings, control center starters shall be breaker combination,
magnetic, reduced voltage, or across-the-line type as follows:

a. Starters shall be 3 phase, 60 Hz contactors with overloads, a 120 volts ac coil, a
dry type control transformer, and a molded-case circuit breaker. Control
transformers shall be mounted with the removable starters and shall have capacity
for all simultaneous loads. Control transformers shall have both primary leads
fused, one secondary lead fused, and one secondary lead grounded.
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600 Volt Class Motor Control Centers

b. Contactors shall be NEMA rated and have an 8 hour current rating in accordance
with the latest NEMA standards. Contactors of reversing or multispeed starters
shall be mechanically and electrically interlocked.

c. One NO and one NC spare interlock contacts, whether on the starter or a relay,
shall be wired separately to the unit terminal board.
d. Heaterless overload protection shall be provided by three current sensors

monitored by a microprocessor. The overload device shall also include phase loss
and unbalance protection, trip class selection, Class II ground fault protection, and
manual reset.

e. An external manual breaker operating handle with provisions for upsto” three
padlocks shall be provided on each starter. The access door shall be.interlocked
with the circuit breaker so that the door cannot be opened, except by an interlock
override, while the breaker is closed.

f. Contractor shall match control transformers, overloads, and*minimum sizes of
starters to equipment furnished, which may differ from’the ‘estimated values
indicated on the Drawings. Overload relay elements“shall be sized to reflect
reduced motor current caused by load-side power factor correction capacitors.

g. Unless otherwise specified, spare starters shall have breakers and overloads sized
for the largest rated motor and 100 watts extra transformer capacity.

J. Contactors

1. Contactors for control of bus voltageeloads ‘other than motors shall be the same as
contactors for combination magnetic starters, except overloads will not be required.
Mechanically held contactors shall have 120 volts ac coils with disconnecting contacts.
Other contactors shall have 120 velt, continuous duty coils and contacts where indicated
on the Drawings.

K.  Relays and Timers

L. Auxiliary relays and timers shall have 120 volt, 60 Hz coils for continuous duty in 40°C
ambient, and 10 ampere, 120 volts ac contacts. Auxiliary relays shall be NEMA rated.

L. Control Switches and Pilot Lights

I. Control switches and pilot lights shall be 30.5 mm heavy-duty, oiltight construction.
Pilot lights shall be full voltage type with LED lamps.

M.  Circuit Breakers

1. Control center disconnects shall be three pole, single-throw, 600 volt, molded-case air
circuit breakers. Circuit breakers of combination starters shall be magnetic motor circuit
protector type. Feeder circuit breakers shall be thermal-magnetic type and shall be
manually operated, with quick-make, quick-break, trip-free toggle mechanism.
Bimetallic thermal elements shall withstand sustained overloads and short-circuit currents
without injury and without affecting calibration. Thermal elements shall trip the breaker
at 125 percent of trip rating. The instantaneous elements of 225 ampere frame and larger
breakers shall be adjustable and shall be set at 800 percent of trip rating.

2. Main circuit breakers and feeder circuit breakers 225 amperes and larger shall be
furnished with a solid-state trip unit complete with built-in current transformers. The
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ampere rating of the trip unit shall be as indicated on the Drawings. The trip unit shall
have adjustable settings for continuous amperes, and short-time pickup. The trip unit
shall be provided with additional short delay trip time adjustment for better system
coordination. Where indicated on the Drawings, main circuit breakers shall be provided
with instantaneous pickup and integral ground fault protection with shunt trip devices.

N.  Surge Protective Devices
1. Scope

a. Surge Protective Devices (SPD) shall be provided as specified herein jand as
indicated on the Drawings. Each unit shall be designed for parallel conimnection to
the facility's wiring system and shall utilize non-linear voltage-dependent metal
oxide varistors (MOV) in parallel.

b. SPD’s shall be furnished and installed for the electrical equipment indicated on the
Drawings and designated in this section and as specified herein.” SPD’s shall be
installed integral to each MCC and MCC panelboard.

2. Standards

a. The specified unit shall be designed), manufactured, tested and installed in
compliance with the following standaxds:
1)  ANSI/IEEE C62.41 and C62.45;
2)  ANSUIEEE C62.1 and C62.14;
3) NEMALSI;
4) NFPA 20, 70, 75, and 78;
5) UL 1449 and 1283

b. The unit shall bes UL 1449 Listed as a Type 2 Surge Protective Device and UL
1283 Listed as an(Electromagnetic Interference (EMI) Filter.

3. Environmental Requirements.

a. Operating‘TPemperature: 0°F to +140°F.

b. Relative Humidity: Reliable operation with 5 percent to 95 percent non-
condensing.
4. Electrical Requirements
a. Unit Operating Voltage. The nominal unit operating voltage and configuration

shall be as indicated on the Drawings.

b. Maximum Continuous Operating Voltage (MCOV). The SPD shall be designed to
withstand a MCOV of not less than 115 percent of nominal RMS voltage.

C. Operating Frequency. Operating frequency range shall be 47 to 63 Hertz.

d. Protection Modes. Four-wire configured systems shall provide Line-to-Neutral
(L-N), Line-to-Ground (L-G), Line-to-Line (L-L), and Neutral-to-Ground (N-G)
protection. Three-wire configured systems shall provide Line-to-Line (L-L)
protection and Line-to-Ground (L-G) protection.

e. Rated Single Pulse Surge Current Capacity. The rated single pulse surge current
capacity, in amps, for each mode of protection of the unit shall be as required and

Four Rivers Sanitation Authority 262423 -8 BV Project No. 411752
Rockford, IL 12/20/2022
Aerobic Granular Sludge - Phase I



600 Volt Class Motor Control Centers

shall be no less than listed in the following table. Lighting panels shall be rated for
the low exposure level capacity unless otherwise noted.

L-N L-G N-G L-L
High Exposure Level 120 kA 120 kA 120 kA 120 kA
Medium-High Exposure Level | 100 kA 100 kA 100 KA 100 kKA
Medium Exposure Level 80 kA 80 kA 80 kA 80 kA
Low Exposure Level 60 kA 60 kA 40 kA 60 kA

f. UL 1449 Voltage Protection Rating (VPR). The maximum VPR for*the device
inclusive of disconnect) shall be as required and shall not exceed thefollowing:

Voltage L-N L-G N-G L-L
480 V 3W 1200 V 2000 V
g. Noise Attenuation. The unit shall be capable“of a'minimum -30 dB attenuation at
100kHz when tested per the 50 ohm insertion loss method as defined by MIL-
STD-220C.
h. Nominal Discharge Current. Each SPDrshall have a nominal discharge current
rating of 20 kA.
1. Overcurrent Protection. At hightvand medium-high exposure levels, the SPD shall

incorporate internal fusingtcapable of interrupting, at minimum, up to 200kA
symmetrical fault currént with'600 volts ac applied.
At medium and low ‘exposure levels, the SPD shall incorporate internal fusing
capable of interrupting, ‘at minimum, up to 65kA symmetrical fault current with
600 volts ac applied.
The device shall be capable of allowing passage of the rated maximum surge
current for every mode without fuse operation.

J- Unit Status /Indicators. The unit shall include long-life, externally visible phase
indicators that monitor the on-line status of the unit.

5. Warranty

a. The manufacturer shall provide their Standard Limited Warranty (not less than 1
year) from date of shipment against failure when installed in compliance with
applicable national/local electrical codes and the manufacturer's installation,
operation and maintenance instructions.

6. Installation

a. Each SPD shall be installed according to the manufacturer’s recommendations. If
possible for the integral units, provide direct bus connections.
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7. Accessories

a. Disconnect Switch. Each SPD shall be furnished with an integral disconnect
switch. The unit shall be UL1449 listed as such, and the UL1449 Voltage
Protection Ratings shall be provided. The disconnect switch shall be fused and
capable of withstanding the published maximum surge current magnitude without
failure or damage to the switch.

b. Dual Form “C” Dry Contacts. The SPD shall be provided with a set of form “C”
dry contacts (normally open and normally closed) to facilitate connection.to-aplant
control system or other remote monitoring system. The contacts shall.benormally
open or normally closed and shall change state upon any alarm condition:

O. Incoming Line Metering Compartment

L. The incoming line section(s) shall be provided with a micreprecessor-based, digital
power meter. Current transformers and potential transformers shall be provided for input
of current and voltage signals to the metering package. _Phase currents, phase voltages,
watts, vars, power factor, frequency, watt-hours, watt) demand, and total harmonic
distortion waveforms shall be available for displays Metering units shall also include a
display with touch screen monitor on the frontiofithe-equipment. The following alarm
features shall be provided: undervoltage, power factor leading or lagging, kKVAR limit,
voltage sequence reversal, under frequency,(and overcurrent. The metering package shall
be capable of Ethernet/IP communication, for remote monitoring. The digital power
meters shall be Allen-Bradley “PowersMonitor 50007, Eaton "Power Xpert Meter 4000",
GE “EPM9450”, Schneider-Electric “PowerLogic Model CM4000T”, or Siemens “9410
Series”.

2. Sufficient lengths of communication cable shall be provided for connection of metering
units within the motor control center and as indicated on the Drawings.

P. Miscellaneous
1. Other items indicated on the Drawings shall conform to the applicable provisions of
NEMA ICS2)and UL 845.

Q.  Special Panels

1. Instruments, controls, and accessories shall be mounted either on special doors or on
sheet steel panels mounted behind hinged doors, as indicated on the Drawings. All
panels and hinges shall be sufficiently strong to support the mounted items.

Ry Shop Painting

1. All iron and steel surfaces, except stainless steel and machined surfaces, shall be plated or
shop painted with the manufacturer's standard coating. Finish color for both indoor and
outdoor equipment shall be ANSI 61. Field painting, other than touchup painting, will
not be required. A sufficient quantity of additional coating material and thinner shall be
furnished to permit field touchup of damaged coatings.
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S.

A.

The underside of equipment to be installed in exposed outdoor locations shall be
thoroughly cleaned and coated with an automotive type undercoating material. The
coating shall be thick enough to withstand normal handling during shipping and
installation. The underside is defined as the surfaces in contact with the floor or pad and
other surfaces not readily accessible for field painting. The coating may be factory or
field applied.

Space Heaters

1.

Space heaters shall be furnished at the bottom of each vertical section of motor control
centers provided with NEMA Type 3R enclosures. The heaters shall be'\thermally
insulated and shall be located to prevent damage or discoloration to paintéd) surfaces.
Heaters shall be located where they do not interfere with cable entrances. ) The heaters
shall be controlled by an adjustable thermostat set to cut out when the temperature rises
to 90°F and to cut in when the temperature falls below 85°F and’shall*have capacity to
maintain the section's interior temperature above dew point:, Heaters shall be rated
120 volts ac.

Space heater wiring, with branch circuit protection,shall be factory installed, with
terminals provided for connection of an external power supply.

Power to space heaters shall be supplied from a panelboard integral to each motor control
center. All wiring and branch circuit protection,shall be factory installed.

SHOP TESTS

The complete control center shall be-tested at the factory. All circuits, including power and
control, shall be given dielectric tests'in accordance with NEMA ICS 2-322.

PART 3 - EXECUTION

3.1

32

A.

A.

B.

INSTALLATION

Installation shall-be in accordance with the Electrical Equipment Installation section.

FIELD QUALITY CONTROL

Installation Supervision

1.

The equipment manufacturer shall furnish installation supervision services when
indicated in the Equipment Schedule section.

Installation Check

1.

The equipment manufacturer shall provide a certificate of proper installation when
indicated in the Equipment Schedule section.
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C.  Functional Testing.

1. The equipment manufacturer shall provide functional testing assistance when indicated in
the Equipment Schedule section.

D.  Performance and Other Testing

1. The equipment manufacturer shall provide performance and other testing services when
indicated in the Equipment Schedule section.

33 TRAINING

A.  The manufacturer’s representative shall provide training of Owner’s personnél as described in
the Demonstration and Training specification. All costs for training serviees shall be included
in the Contract Price.

End of Section
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SECTION 26 29 24 - VARIABLE FREQUENCY DRIVES

PART 1 - GENERAL

1.1 SCOPE

A.  This section covers pulse width modulated (PWM) type variable frequency drives (VFD).for the
equipment and locations as specified. VFDs shall meet the design conditions and features
specified herein.

Driven equipment 431115 432513.23
Specification number.
Unit designations. 02-VFD-1510 02-VFD-1520 02-VED-1530

02-VFD-1610 02-VFD-1620 02=VFD-1630

1.2 GENERAL

A.  Equipment furnished and installed under this section shall,be fabricated, assembled, erected,
and placed in proper operating condition in full, conformity with Drawings, Specifications,
engineering data, instructions, and recommendations-of the equipment manufacturer, unless
exceptions are noted by Engineer.

B.  Equipment provided under this section-shall be fabricated as specified in this section and as
shown on the schematics and one line'diagrams on the Drawings.

C.  Unless otherwise indicated on the\Drawings, one variable frequency drive, complete with all
required control components,’shall be furnished for each motor.

D.  VFDs shall be designed;manufactured, supplied, and warranted as a complete system by the
VFD manufacturer. Fabrication and assembly of the drive system not directly controlled by the
VFD manufacturer will not be acceptable.

E. Coordination
1. The~design of the variable frequency drive shall be coordinated with the driven

equipment. Contractor shall be responsible for coordinating the collection of data and the
design effort to limit harmonics to the levels specified.

2. Contractor shall be responsible for coordinating variable frequency drive equipment
amongst the driven equipment suppliers to ensure all drives are a product of the same
manufacturer.

F. General Equipment Stipulations
1. The General Equipment Stipulations section shall apply to all equipment furnished under

this section. If requirements in this section differ from those in the General Equipment
Stipulations section, the requirements specified herein shall take precedence.
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G.

Seismic Design Requirements

L.

Seismic design requirements for products specified herein shall be as indicated in the
Meteorological and Seismic Design Criteria section.

Dimensional Restrictions

1.

Layout dimensions will vary between manufacturers and the layout area indicated on the
Drawings is based on typical values. The supplier shall review the Drawings, the
manufacturer's layout drawings and installation requirements, and make™yany
modifications required for proper installation subject to acceptance by Engineer:

Workmanship and Materials

L.

Equipment supplier shall guarantee all equipment against faulty “or inadequate design,
improper assembly or erection, defective workmanship orematerials, and leakage,
breakage, or other failure. Materials shall be suitable for seryice,conditions.

All equipment shall be designed, fabricated, and assembled in accordance with applicable
governing standards. Individual parts shall be manufactured to standard sizes and
thicknesses so that repair parts, furnished at any timejcan be installed in the field. Like
parts of duplicate units shall be interchangeable,, "Equipment shall not have been in
service at any time prior to delivery, except as'tequired by tests.

Governing Standards

L.

The variable frequency drive shall\be designed, constructed, and tested in accordance
with the applicable standards.of NEMA, ANSI, UL, and IEEE, and shall be designed for
installation in accordance with'the NFPA 70.

The equipment covered by this section shall be listed by UL or a nationally recognized
third-party testingdaboratory. All costs associated with obtaining the listing shall be the
responsibility of*Contractor. In the event no third-party testing laboratory provides the
required listing,'an independent test shall be conducted at Contractor’s expense. Before
the test is ¢onducted, Contractor shall submit a copy of the testing procedure to Engineer.

Nameplates

1.

Nameplates with the description and designation of each control or indicating device
shall be provided. Unless specified otherwise, each drive enclosure shall be provided
with a nameplate bearing the unit designation as indicated above. Nameplates shall be
black and white laminated phenolic material of suitable size, and shall be engraved with
3/8 inch high letters for the drive designation and 3/16 inch letters for other information.
The engraving shall extend through the black exterior lamination to the white center.

Each control device and each control wire terminal block connection inside the enclosure
shall be identified with permanent nameplates or painted legends to match the
identification on the manufacturer's wiring diagram.
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1.3

A.

DESCRIPTION

The VFD shall produce an adjustable ac voltage/frequency output and shall be equipped with an
output voltage regulator to maintain correct output V/Hz despite incoming voltage variations.

Six-Pulse Drives

1.

Drives for motors rated below 100 horsepower, shall be of the pulse-width modulated
type and shall consist of a full-wave diode or gated-open SCR bridge. The rectifier shall
convert incoming fixed voltage and fixed frequency to a fixed dc voltage. The-pulse-
width modulation technology shall be of the space vector type, implemented in a
microprocessor that generates a sine-coded output voltage.

The drive inverter output shall be generated by insulated gate bipolar transistors (IGBT)
which shall be controlled by six identical base driver circuits. The*drive shall not induce
excessive power losses in the motor. The worst case RMS motor ling’current measured at
rated speed, torque, and voltage shall not exceed 1.05 times the'rated RMS motor current
for pure sine wave operation.

Eighteen-Pulse Drives and Active Front End Drives

L.

Drives for motors rated 100 horsepower and,above, shall be eighteen-pulse or active front
end type.

Eighteen-Pulse Drives

a. Eighteen-pulse drives shall.be of the pulse-width modulated type and shall consist
of an 18-pulse, full-wave diode or gated-open SCR bridge. The rectifier shall
convert incoming, fixed\voltage and fixed frequency to a fixed dc voltage. The
pulse-width modulation technology shall be of the space vector type, implemented
in a microprocessorthat generates a sine-coded output voltage.

b. The phase shifting transformer required to produce the phase shifted input to the
18-pulse rectifier shall be factory wired and mounted within the drive enclosure as
an integralpart of the drive assembly. External transformers shall not be required.

Active, Front End Drives

a. Active front end drives shall be of the pulse-width modulated type and shall
consist of an active front end with insulated gate bipolar transistors (IGBTs).
Incoming power shall be filtered by an integral inductor-capacitor-inductor (LCL)
filter. The filter shall filter out the high frequency content of the IGBT front end.
The drive shall be able to boost the incoming voltage by 20% and ride through
voltage dips of 35%. Power factor shall be adjustable as leading or lagging by up
to 20%. The main control board for the IGBT input shall be identical to the main
control board for the IGBT output. The drive shall be equipped with an integral
input contactor that opens when the drive is not running and closes when a drive
run signal is initiated.

b. The VFD inverter output shall be generated by IGBTs which shall be controlled by
identical base driver circuits. The VFD shall not induce excessive power losses in
the motor. The worst case RMS motor line current measured at rated speed,
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torque, and voltage shall not exceed 1.05 times the rated RMS motor current for
pure sine wave operation.

1.4 SUBMITTALS

A.  Drawings and Data

1. Complete assembly, foundation, and installation drawings, together with complete
engineering data covering the materials used, parts, devices, and accessories forming a
part of the drive shall be submitted in accordance with the Submittal Procedures section.
The drawings and data shall include, but shall not be limited to, the following:

2. Name of manufacturer.

3. Types and model numbers.

4, Rated drive input kVA and output kVA.

5. Percent efficiency at 100 percent speed and 60 percent'speed:

6. Maximum Btu [kJ] heat release data and verification of the drive cooling requirements.

7. Total weight and lifting instructions, height, mounting, and floor space required.

8. Panel interior and front and side exterior view details showing maximum overall
dimensions of all transformer, bypass contactor, ac line filter, ac line reactor, and drive
compartments.

9. Schematics, including allinterlocks.

10.  Wiring diagrams, including all internal and external devices and terminal blocks.

11.  Locations and sizes of electrical connections, ground terminations, and shielded wires.

12.  List of diagnestic indicators.

13. Listwof fault and failure conditions that the drive can recognize and indicate for
simultaneous occurrence.

4., “JList of standard features and options.

15.  List of spare parts to be furnished.

16.  Input line protection model numbers and manufacturer's data sheets.

17.  Output filter model number and manufacturer's data sheets.

18. UL 508C Certificate of Compliance for short circuit current rating.

19.  Submit confirmation of compliance with the requirements of the Meteorological and
Seismic Design Criteria section.
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20.

21.

22.

Certification of conformal coating on all printed circuit boards.

Harmonic calculations by the drive manufacturer at the points of analysis. Detailed
drawings and information showing how protection is applied to comply with harmonic
limits.

Submit a detailed harmonic testing plan. The test plan should include instruments to be
used, verification of testing locations for voltage and current harmonic metering,
verification of maximum allowable voltage and current distortion, and drive load and
speed test parameters.

1.5 OPERATION AND MAINTENANCE DATA AND MANUALS

A.  Adequate operation and maintenance information shall be supplied. Operationsand maintenance
manuals shall be submitted in accordance with the Submittal Procedures section.

B.  Operation and maintenance manuals shall include the following:

I. Manufacturer's operation and maintenance manual, for. each size of variable frequency
drive.

2. Manufacturer's standard manuals for each size.and type of bypass contactor, transformer,
line reactor, and filter.

3. Schematics, wiring diagrams, and. panel drawings in conformance with construction
record.

4. Model numbers and up-to-dateicost data for spare parts.

5. Troubleshooting procedures, with a cross-reference between symptoms and corrective
recommendations.

6. Connection data_to permit removal and installation of recommended smallest field-
replaceablg parts.

7. Information on testing of power supplies and printed circuit boards and an explanation of

the drive diagnostics.

C.  The operation and maintenance manuals shall be in addition to any instructions or parts lists
packed with or attached to the equipment when delivered.

1.6 SPARE PARTS

A. Not used.
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1.7

A.

B.

PROTECTIVE DEVICE STUDY

A protective device study of the power distribution system will be conducted as specified in the
Electrical section. The equipment manufacturer shall provide the following information to
Engineer with the initial equipment drawing submittal:

1. Protective relay coordination curves for each solid-state trip device.

2. Time current curves for each circuit breaker.

Data for all devices with adjustable settings shall be submitted, with all literature necessary to

determine the appropriate settings. This shall include, but shall not be limited to, Operation
Manuals for each type of adjustable trip device.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS
A.  All drives shall be pulse-width modulated type, as manufactured by Danfoss or ABB without
exception. Danfoss drives shall be equipped with MCB-105"cards. Active front end drives shall
be as manufactured by ABB without exception. Theproducts of other manufacturers will not
be acceptable.
B.  All variable frequency drives shall be a product-of the same manufacturer.
2.2 PERFORMANCE AND DESIGN REQUIREMENTS.
A.  Performance
L. The variable frequency drive controller shall be of sufficient capacity and shall produce a
quality output'waveform for stepless motor control from 10 to 100 percent of base speed.
The variable frequency drive shall be suitable for loads and shall have voltage ratings as
follows;
Unit 02-VFD-1510 02-VFD-1610
designations > \Ep_1520 02-VFD-1620
02-VFD-1530 02-VFD-1630
Load type Variable torque (VT)  Variable torque (VT)
Input voltage 480 volt, 3 phase 480 volt, 3 phase
2. The variable frequency drive shall be suitable for operation at an elevation below 3300 ft,
and shall meet the following ratings and parameters:
Input frequency 60Hz
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Input voltage and frequency variation

Minimum drive efficiency

Ambient temperature
Relative Humidity

Displacement Power Factor

Drive service factor

Overcurrent capability

Volts/Hz ratio

Acceleration/deceleration time

Output speed regulation
Output frequency stability

B.  Adjustments

+10 percent voltage variation, +2 Hz; imbalance,
2 percent maximum.

Continued operation with additional momentary
25 percent voltage dip of 0.5 second duration
from nominal input voltage level.

95 percent at 100 percent speed, 90 percent at
60 percent speed.

0 to 40°C.
0 to 95 percent non-condensing.

95 percent or higher throughout the'entire
operating speed range, measured atdrive input
terminals.

1.0.

110 percent for 1 minute for variable torque;
150 percent for Tyminute for constant torque.

Voltagesvaries'as the square of frequency over
the entire range of the unit for variable torque
drives, linear over the entire range of the unit for
constant torque drives; except under voltage
boest condition.

Aldjustable over a range that meets the
requirements of the drive equipment.

0.5 percent.

0.5 percent of nominal.

1. The following drive adjustments shall be provided:

Maximum speed.
Minimum speed.
Linear acceleration time.
Linear deceleration time.

Voltage boost.

Torque limit.

mEEmoe gdlo o

C. Fault Protection

Volts/Hz ratio; linear, squared, and automatic settings.
Process follower gain, offset, and bias.

Critical frequency avoidance with adjustable bandwidth.

1. Design of the power circuit shall include provisions for protection against fault conditions
as follows.
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2. Input Protection

a. The drive assembly shall be UL 508C listed. A UL Certificate of Compliance
shall be submitted to confirm product compliance with UL 508C and to indicate
the short circuit current rating. The short circuit current rating shall meet or
exceed the available short circuit current indicated on the Drawings.

b. Solid state instantaneous overcurrent trip set at 180 percent.
c. Adjustable overvoltage and undervoltage protection with automatic restart.
d. Phase loss and reverse phase trip with manual restart.

3. Internal Protection

AC line, phase-to-phase transient voltage surge suppression utilizing) metal oxide
varistors. Drive shall meet the requirements of IEEE C62.41.

Power device snubbers.

Power devices rated 2.5 times line voltage.

Instantaneous overcurrent.

Static overspeed (overfrequency) protection.

DC bus overvoltage trip.

Components and labeling that comply with UL 508 réquirements. Drives shall be
equipped with an automatic discharge eircuit’to deplete the charge on the DC
capacitor bank to less than 50 volts/Awithin}60 seconds after main input power is
removed. Labels indicating derivative voltage sources and required wait time for
servicing after power removal shall be placed on all applicable enclosures.

h. Individual transistor overtemperature and overcurrent protection.

Control logic circuit malfungction indication.

@ o oo

e

4. Output Protection

Inverse-time motor oyverload protection adjustable from 10 percent to 100 percent.
Overvoltage protection.

Overfrequency, protection.

Short circuit protection (three phase, phase to phase, and ground fault protection).
Protection‘against opening or shorting of motor leads.

Static overspeed protection.

Stall protection on overload with inverse time overcurrent trip, adjustable current
limit from 10 percent to 120 percent.

e o o

D. Harmonigc Distortion Abatement

1. The electrical system shall be provided with the necessary equipment to protect the drive
and the power system ahead of the drive from harmonic distortion, as described below.
The harmonic distortion abatement analysis shall be based on the information on the
Drawings.

2. The drive shall operate satisfactorily when connected to a bus supplying other solid-state
power conversion equipment which may be causing up to 10 percent total harmonic
voltage distortion and commutation notches up to 36,500 volt-microseconds.

3. Harmonic distortion abatement equipment shall be provided to bring the facility and its
electrical system into compliance with IEEE 519 at the points of analysis defined below.
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4. Current Distortion Limits
a. Maximum allowable total and individual harmonic current distortion limits for
each odd harmonic shall not exceed limits set forth in IEEE 519. The Switchgear
3-6 bus connection shall be the primary point of analysis for current distortion.
5. Voltage Distortion Limits
a. Individual or simultaneous operation of the drives shall result in a maximum total
harmonic voltage distortion of 5 percent on the bus feeding the drives. The point(s)
of analysis for harmonic voltage distortion testing shall be the nearest electrical bus
on the supply side of each drive. The three phase fault current at thebus feeding
the drives is 65,000 amps.
2.3 CONSTRUCTION

Construction requirements shall be as follows and as specified below:

Unit 02-VFD-1510 02-VFD-1610
designations 02-VFD-1520 02-VFD-1620

02-VFD-1530 02-VFD-1630
Cable entry Top Top
Cable exit Top Top
Enclosure type NEMA Type.l NEMA Type 1

Adequate bracing shall be provided for seismic forces. The bracing shall be designed to meet
the requirements of the Meteorological and Seismic Design Criteria section.

Fabrication and Assembly:

1.

The variable frequency drive system shall be shop assembled in a single enclosure using
interchangeable plug-in printed circuit boards and power conversion components
wherever possible. Shop assembly shall be performed by the drive manufacturer, or a
manufacturer approved assembly center under the direction and control of the drive
manufacturer; systems fabricated, assembled, and supplied in whole or in part by parties
other than the drive manufacturer will not be acceptable. Changes to the drive
manufacturer's product by a distributor or system integrator are not allowed.

Input line reactors, fuses, circuit breakers, and filters, where required, shall be mounted
within the drive enclosure, without exception. Isolation/voltage matching transformers,
where required, may be enclosed separately from the remaining drive equipment.

The variable frequency drive system shall be designed to fit in the space indicated on the
Drawings.
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D.

Wiring

L.

Internal cabinet wiring shall be neatly installed in wireways or with wire ties where
wireways are not practical. Where wireway is used, they are to be mounted to the panel
surface with a continuous run of 3M brand, or equal, industrial two-sided adhesive strip.
For 12 AWG wire sizes and smaller, and in bundles of six or less, wire tie-down square
mounting straps shall be permitted. Tie-down mounts shall be installed at 8” increments
or less. All mounting surfaces shall be pre-cleaned with isopropyl alcohol to ensure
proper adhesion over the life of the equipment.

Terminal blocks shall be non-brittle, interlocking, track-mounted type, complete/with a
marking strip, covers, and pressure connectors. Screw terminals will not be“acceptable.
A terminal shall be provided for each conductor of external circuits, plus, one ground for
each shielded cable. In freestanding panels, 8 inches of clearance! shall be provided
between terminals and the panel base for conduit and wiring, space:, Not less than
25 percent spare terminals shall be provided. Terminals shall be\Jabeled to agree with the
identification on the submittal drawings. Each control! loop or system shall be
individually fused, clearly labeled, and located for ease of maintenance.

All grounding wires shall be attached to the sheet/metal_enclosure with a ring tongue
terminal. The surface of the sheet metal shall'beprepared to ensure good conductivity
and corrosion protection.

Wires shall not be kinked or spliced and‘shall be color coded or marked on both ends.
The markings or color coding shall agree with the submittal drawings.

With the exception of electronic “circuits, all interconnecting wiring and wiring to
terminals for external connection shall be stranded copper, insulated for at least 600 volts,
with a moisture-resistantiand flame-retardant covering rated for at least 90°C.

Enclosures

1.

The drive shall consist of factory mounted and wired components within an enclosure,
arranged so no electrically live components, terminals, or conductors are accessible on
the front panel or door when the enclosure door is open.

The complete drive package, including accessories, shall fit into the space indicated on
the Drawings.

Freestanding panels shall be suitable for mounting on a concrete pad and shall include
provisions for anchoring to the supporting structure. Suitable lifting facilities shall be
provided for handling and shipment.

Relays, terminals, and special devices inside the control enclosure shall have permanent
markings to match the identification on the manufacturer's wiring diagrams.

Printed Circuit Boards

1.

All printed circuit boards shall be sprayed on both sides with a conformal coating. The
conformal coating shall be a part of the VFD manufacturing process and shall be
selectively applied to the circuit board connections only. Heat sinks and resistors on the
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circuit board shall not be coated. Conformal coating shall protect the printed circuit
board components against chemically reactive environmental substances in accordance
with IEC 60721-3-3 Table 4, Class 3C2.

All plug-in type boards shall be mechanically held at the circuit board connector.
Compression fit only at the connector will not be acceptable.

Shop Painting

1.

All iron and steel surfaces, except machined surfaces and stainless steel, shall be“shop
cleaned in accordance with the coating manufacturer's recommendations, and finished
with the drive manufacturer's standard coating. Finish color shall be medium gray. Dry
film thickness of the finish coat shall be at least 4 mils. Field painting, other than touch
up, will not be required. A sufficient quantity of additional coating material and thinner
shall be furnished for field touch up of damaged coatings.

All intermediate and finish coating materials shall be fumeproof and suitable for a
wastewater treatment plant atmosphere that contains hydrogen sulfide. Documentation
verifying that the coating material is fumeproof shall be submitted. Coatings shall be
lead-free and mercury-free.

OPTIONAL EQUIPMENT

AC Line Reactors

L.

Each six-pulse VFD, where isolation/voltage matching transformers are not used, shall be
supplied with an input ac line\reactor. AC line reactors shall be designed to address
performance issues of NEMAWMG1-20.55 and to provide proper transient protection of
the VFD input power devices. AC line reactors shall be factory mounted and wired
within the VFD enclosure=AC line reactors shall be K-rated per IEEE C57-110 and shall
be TCI Model KLR; orequal.

Harmonic Filters

1. Unless, (additional harmonic filters are required to comply with the total harmonic
distortion-limits specified herein, at a minimum the following VFDs shall be furnished
with harmonic filters.

AGS Blower No. 1 02-VFD-1510
AGS Blower No. 2 02-VFD-1520
AGS Blower No. 3 02-VFD-1530
WAGS/WLC Pump No. 1 02-VFD-1610
WAGS/WLC Pump No. 2 02-VFD-1620
WAGS/WLC Pump No. 3 02-VFD-1630
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2. The VFD manufacturer shall design and provide the required filters. The harmonic filters
shall utilize an interlocking contactor that shall be automatically operated by the VFD run
circuit. The VFD manufacturer shall be responsible for the complete filter unit, including
the filter contactor. Harmonic filters shall be TCI Harmonic Guard HG7 Series, or equal.

C.  Isolation/Voltage Matching Transformers

I. Transformers furnished with VFDs to provide the required operating voltage shall be
constructed in accordance with applicable NEMA and ANSI standards. Transformer
voltages shall be as indicated on the Drawings unless otherwise required by the variable
frequency drive. Transformers shall have Class B, F, or H insulation systems.\(Terminal
compartments shall be front-accessible and shall have adequate space_for minimum
bending radii of the cables to be terminated. The transformers shall be UL listed and
shall be provided with a K rating of 15 in accordance with IEEE C57.41.10:

2. Transformers rated 15 kVA and lower shall be indoor/outdoor, tetally enclosed type, with
sound levels generated by each transformer not to exceed 45,dB:

3. Transformers rated higher than 15 kVA shall be indoor/outdoor, self-air-cooled type with
dripproof enclosures and ventilating openings,. iny/accordance with NEMA and NEC
requirements. The ventilating openings shall belocated to provide adequate cooling even
with other equipment located on both sidesi, Sound levels generated by each transformer
shall not exceed 60 dB.

D.  Output dV/dt Filters

1. Output filters shall be installed inside the drive enclosure on the inverter output. Output
filters shall consist of a minimum’ 1.5 percent impedance reactor, in conjunction with a
resistor and capacitor network,jto form a damped low-pass filter. Use of output reactors
alone is not acceptable. Output filters shall be TCI Model V1000 KLC, or equal.

2.5 CONTROLS
A. Features

1. Each drive shall include the following features in addition to those indicated on the
Drtawings:

a. A door mounted membrane keypad with integral two-line, 24 character minimum
LCD display that is capable of controlling the VFD and setting drive parameters.
The keypad module shall be programmed with factory set drive parameters in
nonvolatile EEPROM or FLASH memory and shall be resettable in the field
through the keypad.

b. Control switches and pilot lights shall be provided as indicated on the schematic
diagrams. Manual-automatic and start-stop controls included as features of the
drive keypad shall be password protected or disabled to prevent override of control
switches and safety interlocks shown on the schematic diagrams.

c. Control switches and pilot lights shall be 30.5 mm heavy-duty, oiltight
construction. Pilot lights shall be full voltage type with LED lamps.
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Microprocessor-based regulator. Nonvolatile memory modules shall have a useful
life of at least 20 years without requiring battery or module replacement.

Input thermal-magnetic molded-case circuit breaker disconnect with interrupting
capacity rated in RMS symmetrical amperes as required and labeled in accordance
with UL standard 489. The disconnect shall be mounted inside the controller
enclosure and shall have door interlocks and a handle with provisions for
padlocking in the "Off" position.

Manual speed adjustment.

Indications of power "On", drive "Run", and drive "Fault". Indication of these
parameters shall be provided by full voltage type LED pilot lights. Lamps,shall be
casily replaceable from the front of the indicating light.

Elapsed time meter.

Speed indication - calibrated in percent rpm.

Control circuits of not more than 115 volts supplied by intétnal control power
transformers. Control power transformers shall have .additional capacity as
required by external devices indicated on the Drawings. Control power
transformers shall be equipped with two primary leads fused, one secondary lead
fused, and one secondary lead grounded.

Automatic controller shutdown on overcurrent, oyervoltage, undervoltage, motor
overtemperature and other drive fault conditions. “Controller shutdown shall be
manually reset type. Terminals shall besprovided for control wiring from motor
temperature switches, or a motor protection relay located in the drive enclosure.
Diagnostic indicators that pinpoint failure and fault conditions. Indicators shall be
manually reset to restore operation after abnormal shutdown.

Accept a remote 4-20 mA speed'control signal.

Process control output for retmote 4-20 mA speed indication, rated 0 to 100 percent
speed.

Spare interlock contacts rated 5 amperes at 120 volts ac, wired separately to the
unit terminal board. One NO and one NC isolated spare interlock shall be
furnished with eachpdrive. Additional interlock contacts shall be provided as
indicated on the'Drawings.

Drive faultvand run status contacts for remote indication, rated 5 amperes at
120 volts,ac:

Speed, droop feature, which reduces the speed of the drive on transient overloads.
Thedrive shall return to set speed after the transient is removed. If the
acceleration or deceleration rates are too rapid for the moment of inertia of the
load, the drive shall automatically compensate to prevent drive trip.

Individual adjustable speed profile settings for start, stop, entry, slope, and
minimum and maximum speed points.

Coast, controlled ramp, or dc injection selectable modes of stopping.

PID setpoint control selection.

Adjustable PWM carrier frequency. The inverter output section shall be provided
with adjustable PWM carrier frequency from 500 Hz to at least 8 kHz.

Noise level of installed equipment shall not exceed 85 dB, as measured by an
appropriate calibrated instrument. The required sound level limit shall be met at a
minimum of four locations, each not more than 3 feet above the floor and not more
than 10 feet from the equipment. This requirement shall apply to all drives,
motors, filters, reactors, and transformers supplied with the drive.

Modbus TCP/IP control and communications for connection to PLC.
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2.6

Diagnostics

L.

Diagnostic indicators on the face of the drive shall display the type of fault responsible
for drive shutdown, warning, or failure. If two or more faults occur simultaneously, the
diagnostic segment shall record or indicate each condition. The drive shall be capable of
storing 6 events.

Motor Protection Relay

1.

The VFD shall be capable of providing protection to the motor against overloads (517/49),
acceleration time, negative sequence current (46), adjustable current unbalance (46),
phase loss (46), multiple starts (48), short circuit (50), ground fault (50G/51G); hot motor
compensation, undercurrent minimum load (37), phase reversal (46), adjustable lockout
on thermal trip, and mechanical jam.

2. If the VFD is not capable of providing the listed motor protection,‘a separate three phase
modular electronic relay shall be provided for this purpose.
TESTING

All power switching components shall be pre-run undér anticipated operating temperature and
load conditions. Any alternative testing procedures shall’be submitted and pre-approved before

proceeding.

Factory Testing

1. After the drive system has been,assembled at the manufacturer's facility, it shall be tested
for at least 4 hours before it is shipped.

2. The complete drive system, including all peripherals, shall be factory tested under
simulated operating “eonditions, including normal operating sequences and fault
conditions. Contact.closure inputs and simulated driven-outputs shall be connected to the
system input/output modules.

3. A test, report summary indicating satisfactory final test results shall be submitted to

Engineenbefore shipment of the equipment.

Secondary*Factory Testing

I.

The drive units shall be assembled with the driven equipment for shop testing. The drive
manufacturer shall provide the services of a qualified representative to work with the
equipment manufacturer at the equipment manufacturer's facility. The representative
shall advise and assist in assembling and testing the equipment and drive unit packages.

Personnel conducting the tests shall be competent, authorized representatives of the
equipment and drive manufacturers who are familiar with operation of the equipment
furnished and who have satisfactory experience in conducting similar tests. Qualified
personnel shall perform the tests, record the data, make the required calculations, and
prepare a report on the results. Five copies of the report shall be submitted in accordance
with the Submittal Procedures section. The information collected shall be used as a basis
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for determining acceptability of the manufacturer's test results. In case of conflict,
interpretations and calculations made by Engineer will govern.

3. Testing shall be conducted in a manner acceptable to Engineer. At least 2 weeks before
the proposed testing date, Contractor shall notify Engineer of the testing date and shall
submit a report from the equipment manufacturer detailing the proposed performance
testing.

PART 3 - EXECUTION

3.1 INSTALLATION

A.  Installation shall be in accordance with Electrical Equipment Installation sectiomn.

32 FIELD QUALITY CONTROL
A. Installation Check

I. An experienced, competent, and authorized, representative of the manufacturer shall visit
the site of the Work and inspect, check, adjust if'necessary, set all relays in accordance
with the settings designated in the coerdination study, and approve the equipment
installation. The representative shall be 'present when the equipment is placed in
operation in accordance with Commissioning Requirements section, and shall revisit the
job site as often as necessary until all trouble is corrected and the equipment installation
and operation are satisfactory in the opinion of Engineer.

2. The manufacturer's representative shall furnish a written report certifying that the
equipment has been properly installed and lubricated; is in accurate alignment; is free
from any undue stress<imposed by connecting piping or anchor bolts; and has been
operated under full load conditions and that it operated satisfactorily.

3. All costs for'these services shall be included in the Contract Price.
B. Installation Supervision
1. Installation supervision by the manufacturer is not required.
2: The equipment manufacturer shall furnish a qualified field installation supervisor during

the equipment installation. Such services shall be included in the Contract price.

3. Manufacturers’ installation supervisor shall observe, instruct, guide, and direct the
installing Contractor’s erection or installation procedures. The equipment manufacturer
will be provided with written notification 10 days prior to the need for such services.

4. All costs for these services shall be included in the Contract Price.
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33 TRAINING

A.  The manufacturer’s representative shall provide training of Owner’s personnel as described in
the Demonstration and Training specification. All costs for training services shall be included
in the Contract Price.

B.  Up to 4 employees of Owner, shall be trained in the proper operation, troubleshooting, and
maintenance of the equipment. Training shall be conducted by a qualified representative and
shall consist of combined classroom and hands-on instruction. Training shall be conducted at a
place and time mutually agreeable to Owner and the drive manufacturer.

End of Section
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SECTION 26 41 13 - LIGHTNING PROTECTION FOR STRUCTURES

PART 1 - GENERAL

1.1

A.

1.2

SCOPE

This section covers furnishing the design of lightning protection systems and the furnishing-and
installation of lightning protection equipment for the following structures:

1. Activated Granular Sludge Support Facilities.
2. Activated Granular Sludge Reactors.

Lightning protection systems shall be furnished, installed, and tested-as specified. Lightning
protection equipment shall meet the requirements specified herein.

Lightning protection systems shall consist of, but not be limited to, air terminals; main, bonding,
and down conductors; ground terminals; and all required/connectors and fittings required to
complete the system.

The lightning protection system shall include the,bonding of all roof-mounted mechanical
equipment, roof drains, roof mounted ladders,/Chimneys, antennas, and other roof mounted
metal objects.

GENERAL

Contractor shall furnish all installation drawings, tools, equipment, materials, and supplies and
shall perform all labor and. obtain all inspections to complete the work as specified, and in
compliance with all codes; standards, and regulations.

Contractor shall provide coordination with other contractors and supervision of installation as
needed duringseenstruction.

The designvof the system shall include determination of the overall lightning hazard for the
geographie-location of the project and for the structures, the selection of Class I and/or Class 11
materials, the need of corrosion protection for the copper and/or aluminum components used,
and consideration of other pertinent factors. The design shall produce a zone of protection from
lightning to prevent personal injury, structural damage, and equipment downtime.

Equipment furnished and installed under this section shall be fabricated, assembled, erected,
and placed in proper operating condition in full conformity with the Drawings, Specifications,
engineering data, instructions, and recommendations of UL unless exceptions are noted by
Engineer.

The system shall be installed by an installer who has UL listing and subscribes to the UL
Follow-Up Service.
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1.3

General Equipment Stipulations

1. The General Equipment Stipulations section shall apply to all equipment furnished under
this section. If requirements in this section differ from those in the General Equipment
Stipulations section, the requirements specified herein shall take precedence.

Seismic Design Requirements

1. Seismic design requirements for products specified herein shall be as indicated,in the
Meteorological and Seismic Design Criteria section.

Governing Standards

1. All system components furnished under this section shall be designed /in‘accordance with
ANSI/UL 96 - Lightning Protection Components. All lightning protection systems
furnished under this section shall be designed, constructed, and«ested in ‘accordance with
UL 96A — Installation Requirements for Lightning Protection Systems and ANSI/NFPA
780 — Standard for the Installation of Lightning Protection Systems.

2. Lightning protection systems shall be bonded to6 “grounding electrode systems in
accordance with the National Electrical Code.

Workmanship and Materials

1. Contractor shall guarantee all equipment,against faulty or inadequate design, improper
assembly or erection, defective workmanship or materials, and leakage, breakage, or
other failure. Materials shall be suitable for service conditions.

2. All equipment shall be designed, fabricated, and assembled in accordance with
recognized and acceptable engineering and shop practice. Individual parts shall be
manufactured to standardssizes and thicknesses so that repair parts, furnished at any time,
can be installed in the‘field. Like parts of duplicate units shall be interchangeable.
Equipment shall‘'not.,have been in service at any time prior to delivery, unless required by
tests.

SUBMITTALS

Drawings and Data

1. Complete certification of design calculations; assembly, and installation drawings;
together with complete engineering data covering the materials used and the parts,
devices, and accessories forming the system, shall be submitted in accordance with the
Submittal Procedures section.

Meteorological and Seismic Design Criteria Compliance

1. Submit confirmation of compliance with the requirements of the Meteorological and
Seismic Design Criteria section.
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1.4 QUALITY ASSURANCE

A.  The lightning protection system shall be inspected and tested after installation by conducting
continuity and ground resistance tests as well as a visual inspection. Inspection results and test
data shall be submitted in accordance with the Submittal Procedures section. Upon completion
of the installation, Contractor shall apply for and deliver the UL Master Label Certificate of
Inspection for each structure/building.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A.  The system components shall be manufactured by a company that has been specializing in the
design and manufacture of UL listed lightning protection equipment for atJleast 5 years.

2.2 MATERIALS

A.  All manufactured and fabricated components shall conform to NFPA 780 Class I or Class II as
needed for the structures on which they will be installed:\ The system components shall be
fabricated from the following metals:

Conductors Copper.
Air Terminals Copper or bronze.
Grounding Electrodes Copper clad steel.
Fasteners Copper or bronze.
Bimetallic Fasteners Bronze and aluminum.
B.  Aluminum conductors and-air terminals shall be mounted on aluminum surfaces only.

C.  All materials furnished for the lightning protection system shall bear the inspection label of UL.

PART 3 - EXECUTION

3.1 INSTALLATION

A.._\The lightning protection system shall be installed in a neat and inconspicuous manner so all
components will blend in with the appearance of the building. All conductors shall be
concealed or semi-concealed during construction using methods recommended in NFPA 780
and UL 96A.

B.  Air terminals shall have base supports designed for the surface on which they are used and shall
be securely anchored. All exposed metal eave troughs, roof vents, guy wires, antennas, and air
handling equipment shall be bonded to the lightning protection system in such a way that two
paths to ground are provided.
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C.  The lightning protection system shall be bonded to structure/building electrical ground rings
wherever they are available.

End of Section
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Site Clearing

SECTION 31 10 00 - SITE CLEARING

PART 1 - GENERAL

1.1

A.

1.2

A.

SCOPE

This section covers the clearing, demolition of existing structures and piping and preparation of
the project site.

GENERAL

Contractor shall be responsible for all work under this section. Contractor shall provide three
(3) working days written notice prior to beginning sitework preparation, demolition, or clearing
activities.

Site clearing work shall create minimum interference with Owner'ssoperations and minimum
inconvenience to Owner. Contractor shall provide protection-and safety of all roadways,
sidewalks, and all accessible areas during demolition activities.

Blasting will not be permitted.

Removal of equipment, materials, piping, manholes, etc. shall be included in the Selective
Demolition Section and removal of structures shall be in the Structure Demolition Section.

PART 2 — PRODUCTS (Not used.)

PART 3 - EXECUTION

32

A.

D.

CLEARING

Existing items removed, and not indicated to be reused as a part of the Work, shall become
Contractor's property unless otherwise specified, and shall be removed from the Site.

Contractor shall conduct clearing activities in a manner that prevents damage to existing shrubs,
plants and structures which are indicated to remain and shall provide all necessary protection for
existing facilities. Any remaining facilities damaged during clearing and site demolition shall
be repaired by Contractor to a condition equal to or better than the original condition.

When clearing is complete, all debris shall be removed from the Site and the Site graded to the
lines and grades indicated on the Drawings. Removal work shall not alter existing overland
drainage patterns.

Sitework Clearing and Preparation.

1.  Sitework clearing and preparation shall include the following:
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a. Removal of shrubs indicated on the Drawings to be removed and as
required to complete the work.

b. Removal of all riprap as required to complete the work.

c. Removal of existing yard piping within the limits indicated on the
Drawings. All yard piping indicated to be abandoned shall be plugged
with concrete.

3.2 SALVAGE.
A.  Items To Be Salvaged by Owner. Not used.
B.  Items To Be Salvaged by Contractor

1. Removed and salvaged equipment or facilities shall include remeoval and salvage of all
accessories, piping, wiring, supports, associated electrical startersiand devices, baseplates
and frames, and all other appurtenances, unless otherwise directed.

2. Contractor shall provide Owner first refusal of existing,materials and equipment removed,
and not reused as a part of the work. Following ©wner review, items shall become
Contractor's property, unless claimed by the Owneryor otherwise specified, and shall be
removed from the jobsite. The Contractor shall.coordinate its operations with Owner to
facilitate the work and to avoid damage toitems indicated to be salvaged by Contractor for
the Owner.

3. Existing materials and equipment temoved, and not reused as a part of the work, shall
become Contractor's property, unless otherwise specified, and shall be removed from the
jobsite.

4. Contractor may, at their ‘eption, furnish and install new items instead of those specified or
indicated to be salvaged and reused, in which case such removed items will become
Contractor's property.

End of Section
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SECTION 31 23 11 - EXCAVATION AND FILL FOR STRUCTURES

PART 1 - GENERAL

1.1

A.

1.2

1.3

SCOPE

This section covers earthwork and shall include the necessary clearing, grubbing, and
preparation of the site; removal and disposal of all debris; excavation; handling, storage,
transportation, and disposal of all excavated material; all necessary temporary earth-retention
and other protection work; preparation of subgrades; pumping and dewatering as nec€ssary;
protection of adjacent property; backfilling; construction of fills and embankments; grading;
and other appurtenant work.

GENERAL

With reference to the terms and conditions of the construction,standards for excavations set
forth in OSHA "Safety and Health Regulations for Construction”, Chapter XVII of Title 29,
CFR, Part 1926, Contractor shall employ a competentperson and, when necessary based on the
regulations, a licensed professional engineer in the/state-where the earthwork is located, to act
upon all pertinent matters of the work of this section.

SUBMITTALS
Drawings and Data — General

1. Drawings, specificationsy.and data covering the proposed materials shall be submitted in
accordance with the Submittal Procedures section.

Temporary Excavation,Design Certificate

1. Before starting construction on the temporary excavation and in accordance with OSHA
requirements enumerated above, the Contractor shall ensure that the temporary excavation
design engineer shall complete and submit to Engineer the Temporary Excavation Design
Certificate , Figure 1-31 23 11 and the Contractor shall use the temporary excavation
design. If required by the OSHA requirements enumerated above or to protect existing
facilities, the Contractor is responsible for ensuring that a separate certificate shall be
submitted for each unique design. Refer to paragraph in this specification titled,
“Temporary Excavations.”

Filter Fabric Data

1. Complete descriptive and engineering data for the fabric shall be submitted in accordance
with the Submittals Procedures section. Data submitted shall include:

a. A 12 inch square sample of fabric.
b. Manufacturer's descriptive product data.
c. Installation instructions.
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D. Test Results for Review of Materials

I. Complete test results for tests performed on fill and backfill, and other material specified
herein, by an independent commercial laboratory retained by the Contractor, as described
in the paragraph titled, “Review of Materials”.

E. CLSM Mix Design

1. Mix design by an independent commercial laboratory retained by the Contractor.

1.4 INSURANCE

A.  Professional Liability insurance shall be provided as specified in the Supplemientary Conditions.

PART 2 - PRODUCTS

2.1 MATERIALS
A. Filter Fabric

1. Filter fabric shall be provided in rolls wrapped with covering for protection from mud, dirt,
dust, and debris. All filter fabric shall\bé"in accordance with Article 1080.03 of the IDOT
Standard Specifications.

2. Filter Fabric Type A

a. Filter fabric Type-A shall be provided for installation at locations indicated on the
Drawings and as,specified herein. Filter fabric Type A shall be a non-woven fabric
consisting of ‘only continuous chains of polypropylene filaments or yarns of
polyester formed into a stable network by needle punching. The fabric shall be inert
to commoenly encountered chemicals; shall be resistant to mildew, rot, ultraviolet
light;insects, and rodents; and shall have the indicated properties (Minimum average
roll,value in weakest principal direction):

)./ Property — Grab Strength

a) Test Method : ASTM D4632

b)  Unit: Ibs Min Roll Value : 160
2) Property — Grab Elongation

a) Test Method : ASTM D4632

b)  Unit: percentMin Roll Value : 50
3) Property — CBR Puncture Strength

a) Test Method : ASTM D6241

b)  Unit: Ibs Min Roll Value : 410
4) Property — Trapezoidal Tear

a) Test Method : ASTM D4533

b)  Unit: Ibs Min Roll Value : 60
5) Property — UV Resistance at 500 hours

a) Test Method : ASTM D4355

b) Unit : % Strength RetainedMin Roll Value : 70
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b. The apparent opening size (diameter) for the filter fabric Type A shall be no larger
than the U.S. Standard Sieve Size 70 per ASTM D4751.

3. Filter Fabric Type B. Not used.
4, Filter Fabric Type C. Not used.
B.  Polyethylene Film

1. Polyethylene film beneath concrete slabs or slab base course material shall comply*with
requirements of ASTM D4397, 6 mil minimum thickness.

C. Fill and Embankment Materials

1. To the maximum extent available, excess suitable material obtained from structure and
trench excavation shall be used for the construction of site, fills "and embankments.
Additional material shall be provided from Contractor's offsite source.

2. All material placed in fills and embankments shall be frée from rocks or stones larger than
3 inches in their greatest dimension, brush, stumps,,logs, Tooets, debris, and other organic
or deleterious materials. No rocks or stones shall be placed in the upper 18 inches of any
fill or embankment. Rocks or stones within,th¢ allowable size limit may be incorporated
in the remainder of fills and embankments,provided they are distributed so that they do
not interfere with proper compaction.

D. Granular Fill

1. Granular fill material shall be erushed rock or gravel suitable for use as a free draining
subbase beneath slabs and foundations. Granular fill shall be free from dust, clay, and
trash; hard, durable, non/friable; and shall have gradation CA-7 in accordance with Article
1004 of the IDOT Standard Specifications.. The edges of granular fill shall be confined,
either by placing against an excavation face or other fill.

E. Structure Backfill

1. Structure backfill shall be defined as the material placed around and outside of structures.
For struetures constructed in open excavations, structure backfill shall extend to the
temporary excavation slope so that the entire excavation outside the structure shall be filled
with structure backfill. For structures constructed in supported excavations, the structure
backfill shall completely fill the space between structure and temporary earth retention, or
between structure and excavation face, if these specifications permit removal of the system.
Structure backfill shall meet the requirements of the previous paragraph entitled "Fill and
Embankment Materials" except that materials shall be limited to materials classified as
GW, GP, SW, SP and SM per ASTM D2487, unless the Drawings indicate crushed rock
or clean sand structure backfill is to be used. Crushed rock structure backfill shall be
gradation CA-6 in accordance with Article 1004.03 of the IDOT standard specifications.
Clean sand structure backfill shall be gradation FA-6 in accordance with Article 1003 of
the IDOT standard specifications.

2. Crushed Rock Structure Backfill
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3.

a. Crushed rock structure backfill shall be gradation CA-6 in accordance with Article
1004.03 of the IDOT standard specifications.

Clean sand for structure backfill

a. Clean sand structure backfill shall be gradation FA-6 in accordance with Article
1003 of the IDOT standard specifications.

F. Select Fill

1.

2.

3.

Select fill shall be defined as the material placed beneath the structure foundations and
slabs below any granular material layer or lean concrete slab indicated on the"Drawings.
Select fill shall be used to replace any unsuitable material below the structure foundations
and slabs and to raise the site grades below and within 5 feet horizontally(unless a different
dimension is otherwise indicated on the Drawings or specified) of structural footprints and
at locations indicated on the Drawings. Select fill shall meet, the requirements of the
previous paragraph entitled "Fill and Embankment Materials" except that materials shall
be limited to materials classified as GW, GP, SW, SP and SMyper ASTM D2487, unless
the Drawings indicate crushed rock or clean sand select filliis.to be used. Engineer-directed
select fill to replace unsuitable soil removal is covered by the’Adjustment Unit Price in the
Bid Form.

Crushed Rock Select Fill. Not used.

Clean Sand Select Fill. Not used

G. Gravel Base Beneath Slabs

1.

“Gravel Base Beneath Slabs” is,defined as material to be placed directly beneath building
floor slabs as shown on the'Drawings. Gravel shall be gradation CA-7 in accordance with
Article 1004.03 of the TDOT standard specifications..

H.  Controlled Low Strength Material (CLSM). Not used

L Geocomposite Sheet, Drains

L.

The geocomposite sheet drains shall consist of a continuous plastic three dimensional
drainage core wrapped on one side in a non-woven filter fabric permeable to water flow.
Thefilter fabric shall be bonded to the individual dimples of the molded plastic core to
minimize fabric intrusion into the flow channels caused by the backfill pressure. The fabric
shall extend beyond the edges of the core to provide overlap for the adjacent panels. The
geocomposite sheet drain shall be CCW-MIRADRAIN 6000XL as manufactured by
CARLISLE, or SITEDRAIN Sheet 186 as manufactured by American Wick Drain
Corporation, or equal.

2.2 MATERIAL TESTING

A. Review of Materials
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As stipulated in the Quality Control section, all tests required for preliminary review of
materials and materials delivered to the Site shall be made by an acceptable independent
testing laboratory at the expense of Contractor. Tests performed by the aggregate supplier
are not acceptable. Tests shall have been performed within 2 months of submittal and shall
be representative of the material that will be delivered to the Site. Acquisition of samples
for testing, both for preliminary review of materials and for testing of materials at the Site,
shall be by the Contractor’s independent testing laboratory. Samples acquired at the Site
shall be obtained after placement and compaction of the material. Aggregate material shall
be sampled in accordance with ASTM D75.

Two initial gradation tests shall be made for each type of general fill, select fills structure
backfill, granular fill, or other specified material, and one additional gradation'test shall be
made for each additional 500 tons of each material delivered (imported)'to the jobsite or
suitable onsite material incorporated in select fill or structure backfill. y One additional
gradation test shall be performed for each additional 2,000 tons,of,general fill material
delivered to the jobsite or suitable onsite material incorporated in,general fill. In addition,
one set of initial Atterberg Limits test shall be made for eachufill'material containing more
than 20 percent by weight pass the No. 200 sieve and for.materials specified by Atterberg
Limits. One additional Atterberg Limits test shall be made for each additional 500 tons of
each material delivered to the job site or otherwise incorporated in select fill or structure
backfill. One additional Atterberg Limits test shall be made for each additional 2,000 tons
of general fill material delivered to the jobsite ‘or Suitable onsite material incorporated in
general fill.

B.  Field Testing Expense

1.

All moisture-density (Proctor) testsyand relative density tests on the materials, and all
in-place field density tests, jshall.be made by an independent testing laboratory at the
expense of the Contractor. Contractor shall provide access to the materials and work area
and shall assist the laboratory as needed in obtaining representative samples.

C.  Required Field Tests

1. For planning purposes, the Contractor’s testing laboratory will use the following general
guidelines\for)frequency of field tests. Additional tests will be performed as necessary for
job conditions and number of failed tests.

a. For area fills and embankments, an in-place field density and moisture test for each

1000 cubic yards of material placed.

b. One in-place field density and moisture test for every 100 to 200 cubic yards of
structure backfill or select fill.

c. One in-place density and moisture test whenever there is a suspicion of a change in
the quality of moisture control or effectiveness of compaction.

d. At least one test for every full shift of compaction operations on mass earthwork.

e. Testing of CLSM will be as follows.

1) Compressive Strength. For every 200 cubic yard of CLSM placed, prepare,
cure, remove from molds, and test four 6 by 12 inch test cylinders in
accordance with ASTM D4832. Cure cylinders in the molds in accordance
with ASTM D4832 until time of testing, at least 14 days. Two cylinders will
be tested at 7 days and the other two cylinders will be tested at 28 days.
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2) Flow. Once each day, the CLSM material will be tested for flow in
accordance with ASTM D6103.

3) Unit Weight, Yield, and Air Content. Once each day that flowable fill is
placed, unit weight, yield and air content will be determined in accordance
with ASTM D6023.

4) Penetration. Once a day that CLSM is placed, the resistance to penetration
from ball-drop apparatus (Kelly Ball) will be measured in accordance with
ASTM D6103. (Compliance will be based on maximum depression diameter
of 3 inches.)

PART 3 - EXECUTION

3.1 SITE PREPARATION

A.  Allsites to be occupied by permanent construction or embankments(shall'be cleared of all logs,
trees, roots, brush, tree trimmings, and other objectionable materials and debris. All stumps
shall be grubbed. Subgrades for fills and embankments and sites to.be ‘occupied by permanent
construction shall be cleaned and stripped of all surface.vegetation,/sod, and organic topsoil.
All waste materials shall be removed from the site anddisposed of by and at the expense of
Contractor.

32 EXCAVATION
A. General

1. Permanent excavations shall conform to the lines and grades indicated on the Drawings.
Temporary excavations shall provide adequate working space and clearances for the work
to be performed thereitrand‘for installation and removal of concrete forms. In no case shall
excavation faces be'undercut for extended footings.

2. Subgrade surfaces/shall be clean and free of loose material of any kind when concrete is
placed thereon.

B.  Temporary Excavations

1. Except where excavation side slopes are cut to a stable slope, excavations for structures
and trenches shall be supported as necessary to prevent caving or sliding. Temporary earth
retention systems shall be furnished and installed as necessary to limit the extent of
excavations for the deeper structures and necessary backfill under adjacent shallower
structures, and to protect adjacent structures and facilities from damage due to excavation
and subsequent construction.

2. Design of excavations by a professional engineer retained by Contractor is required when
necessary to protect adjacent existing facilities, or when design by an engineer is required
by the OSHA regulations cited herein. The Contractor’s professional engineer shall be
licensed in the state of the Project and is responsible for design of entire excavation (both
the sloping and supported portions of the excavation). The design of temporary earth
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retention shall comply with the paragraph of this specification titled, “Temporary Earth
Retention.”

3. Before starting construction on a temporary excavation requiring design by a professional
engineer in compliance with requirements of this specification (to protect existing
structures, utilities, and other facilities), the Contractor shall ensure that the temporary
excavation design engineer shall complete the Temporary Excavation Design Certificate
(Figure 1 — 31 23 11) and the Contractor shall submit the certificate along with proof of
professional liability insurance for the temporary excavation designer. The Contractor shall
use the temporary excavation design. The Contractor shall submit a separate certificate for
each unique design.

C. Classification of Excavated Materials

1. No classification of excavated materials will be made for payment‘purpeses. Excavation
and trenching work shall include the removal and subsequent<handling of all materials
excavated or otherwise removed in performance of the work, regardless of the type,
character, composition, or condition thereof.

D. Preservation of Trees

1. No trees shall be removed outside excavated or, filled areas, unless their removal is
authorized by Owner. Trees left standing shall be adequately protected from damage by
construction operations.

E. Unauthorized Excavation

1. Except where otherwise authorized, indicated, or specified, all materials excavated below
the bottom of concrete walls, footings, slabs on grade, and foundations shall be replaced
with concrete or lean Concrete at the expense of Contractor. If structural concrete
replacement is chosen, it*shall be with concrete placed at the same time and monolithic
with the concrete foundation.

F. Blasting

L. Blasting or other use of explosives for excavation will not be permitted.

G.  Dewatering

1. Dewatering equipment shall be provided to remove and dispose of all surface water and
groundwater and all water, regardless of the source, entering excavations, trenches, or other
parts of the work. Each excavation shall be kept dry during subgrade preparation and
continually thereafter until the structure has been built, or the pipe to be installed therein,
is completed to the extent that no damage from hydrostatic pressure, flotation, or other
cause will result. Contractor to coordinate and provide dewatering as required to facilitate
the installation and field testing of AGS Reactor internals and underdrain system.

2. Contractor is responsible for choosing method of groundwater control.
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If contractor chooses to use deep wells or well points, wells and and well points shall be
designed, installed, and operated to prevent removal of in-situ materials.

All excavations for concrete structures or trenches which extend down to or below
groundwater shall be dewatered by lowering and keeping the groundwater level to the
minimum depth of 24 inches beneath such excavations. The specified dewatering depth
shall be maintained below the prevailing bottom of excavation at all times.

Surface water shall be diverted or otherwise prevented from entering excavations or
trenches to the greatest extent possible without causing damage to adjacent property:

Contractor shall not utilize or connect to existing FRSA stormwater system;piping, and
outfalls. Contractor shall be responsible for the condition of any pipe or conduit used for
drainage purposes, and all such pipe or conduit shall be maintained tosbe ¢lean and free of
sediment.

Contractor shall provide all power for dewatering if Contractor réquires more than Owner’s
supply available as specified in Section 01 50 00 Temporary Facilities.

Contractor is responsible for any required permits’ for the dewatering system and its
operation. Contractor shall obtain from the ‘appropriate agencies and authorities, the
dewatering and stormwater discharge permits ‘required to remove and dispose of
groundwater, surface water, and any other(watetr used in Contractor's operations. The
permits shall be obtained prior to start of Censtruction.

H.  Temporary Earth Retention

1.

Temporary excavations shall.be supported with temporary earth retention systems when
excavation side slopes cannot be-excavated to a stable slope.

If the soldier pile and dagging method is used for temporary earth retention, the soldier piles
shall be installed by drilling. The lagging shall be seasoned hardwood, with maximum
board width (vertical'height) of 12 inches. The lagging boards shall be installed from the
top down as the ‘excavation advances.

The us¢ of the following devices or systems are prohibited for use as temporary earth
retentionssystems when the retention system is required to limit ground movement to
protect structures, utilities, and other adjacent facilities.

a. soldier piles with plate lagging

b. slide rail systems

c. trench shields i.e. trench boxes (trench shields are considered worker protection
only, not temporary earth retention systems)

The above prohibition does not prevent Contractor from using soldier piles with plate
lagging, slide rail systems, and trench shields to protect workers in an excavation.

Excavation support systems and sheeting and shoring shall be removed unless specifically
otherwise permitted by Engineer.Unless the excavation support is required to be left in
place the design of the excavation support system shall be such as to permit complete
removal while maintaining safety and stability in the excavation at all times. Excavation
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3.3

support systems to be left in place shall be designed and constructed of only steel. No
additional payment above the Contract Price will be made for excavation support
components left in place. Excavation support elements left in place, shall be cut off 24
inches minimum below the finish grade indicated on the Drawings.

Foundation Subgrade Preparation

L. Subgrades for foundations shall be prepared using the same procedure as required for fills
and embankments. After preparation, foundation subgrades shall be firm, dense, and
thoroughly compacted and consolidated; and shall be sufficiently stable to remain. firm)and
intact under the feet of the workers. Reinforcing steel and concrete shall be placed as soon
as possible after subgrade preparation. Subgrades that are disturbed due to weather or other
conditions shall be repaired by removing the disturbed material and replacing with crushed
rock select fill. Subgrade surfaces shall be clean and free of loose material of any kind
when concrete is placed thereon.

Ring-wall Excavation. Not used

Roadway Excavation

1. Excavation for the roadways, drives, and parking areas-shall conform to the lines, grades,
cross sections, and dimensions indicated on/the (Drawings and shall include the excavation

of all unsuitable material from the subgrade. (Aftershaping to line, grade, and cross section,
the subgrade shall be compacted to a depth'of atleast 6 inches and shall meet the following:

a. Test method to determine maximum density and moisture : ASTM D698.
b. Relative compaction and moisture content relative to the optimum : 95%.
c. Moisture content relative'to the optimum : -2% to +2%.
2. This operation shall inclade any reshaping and wetting or drying required to obtain proper

compaction. All soft/Or otherwise unsuitable material shall be removed and replaced with
suitable material. Engineer-directed unsuitable soil removal is covered by the Adjustment
Unit Price in the Bid-Form.

FILLS ANDIEMBANKMENTS

Fills and{embankments shall be constructed to the lines and grades indicated on the Drawings.
Fills and backfills placed beneath and around structures shall comply with the requirements of
this,specification for select fill and structure backfill, respectively. Construction of fills and
embankments shall begin from the lowest elevation in each excavation or area and progress
upward. Materials shall be deposited in approximately horizontal layers not to exceed 8 inches
in uncompacted thickness. Unless otherwise specified herein, the following governing standards

apply:

1. Test method to determine maximum density and moisture : ASTM D698.

2. Relative compaction : 95%.

3. Moisture content relative to the optimum : -2% to +2%.
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B.  Where new fill is placed adjacent to an existing sloping surface steeper than 5 horizontal to 1
vertical, the existing slope shall be benched in advance of placement of new fill. The bench
shall be of sufficient width to allow compaction of the junction between the new fill and
existing earth surface.

C.  Backfilling of excavations and construction of fills and embankments during freezing weather
shall not be done. No backfill, fill, or embankment materials shall be installed on frozen
surfaces, nor shall frozen materials, snow, or ice be placed in any backfill, fill, or embankment.

D.  Subgrade Preparation

L.

After preparation of the fill or embankment site, the subgrade shall be searified and
moisture conditioned to a minimum depth of 6 inches, leveled and compacted to the same
relative compaction and moisture content relative to optimum as specified for fill.

Unless otherwise directed by Engineer, the subgrade shall be proef-relled by a rubber-tired
roller, a loaded dump truck, or other suitable rubber-tired ‘equipment acceptable to
Engineer. A minimum of four passes of the proof-rolling equipment shall be provided such
that the last two passes are made perpendicular to the first two passes.

All soft, yielding, or otherwise unsuitable material, shall be removed and replaced with
compacted fill. Engineer-directed unsuitable s¢il temoval is covered by the Adjustment
Unit Price in the Bid Form. Compacted fill shall be gradation CA-1, RR-3, CS-01, or CS-
02 in accordance with the IDOT standard’speeifications.

E. Placement and Compaction

1.

All fill and embankment materials shall be placed in approximately horizontal layers not
to exceed 8 inches in unscompagcted thickness. Material deposited in piles or windrows by
excavating and hauling ¢quipment shall be spread and leveled before compaction.

Each layer of material=shall have the best practicable moisture content for satisfactory
compaction. The,material in each layer shall be wetted or dried to achieve the moisture
content relative to' optimum as specified above, and shall be thoroughly mixed to ensure
uniform meisture content and adequate compaction. Each layer shall be thoroughly
compacted, to the required degree of compaction at the required moisture content. If the
material fails to meet the density specified, compaction methods shall be altered. The
changes in compaction methods shall include, but not be limited to, changes in compaction
equipment, reduction in uncompacted lift thickness, increase in number of passes, and
better moisture control.

Wherever a pipe is to installed within a fill or embankment, the fill or embankment material
shall be placed and compacted to an elevation not less than 12 inches above the top of pipe
elevation before the trench for pipe installation is excavated.

Fills and embankments over reservoir or basin roof slabs shall be placed and compacted by
using methods that will not damage or overload the structure; compaction in addition to
that attained by placement operations will not be required. Rubber-tired equipment shall
be used insofar as possible. Individual items of equipment operated on reservoir or basin
roof slabs shall not have loaded weight in excess of 14,000 Ibs and shall be so operated that
no impact loads are imposed on the structure. Fill material shall not be piled on the roof
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slab to a depth greater than 12 inches above finished grade elevation. Fill construction
shall begin at the walls, and construction equipment shall operate on a layer of fill material
at least 12 inches deep. Special care shall be taken to avoid damaging or disturbing any
roofing membrane, tile drains, or granular fill material.

F. Borrow Pits

1. Borrow pits are not permitted.

34 FILL AND BACKFILL FOR STRUCTURES

A.  Earth and aggregate materials placed for structures include granular fill, structure backfill, select
fill, gravel base beneath slabs, and controlled low strength material In addition to the specific
requirements specified herein, all requirements for placement of fills and émbankments shall
apply to granular fill, structure backfill, select fill, and gravel base beneath,slabs. These
requirements include, but are not limited to subgrade preparation, lift thickness, and moisture
conditioning requirements. All fills and backfills for structures shall be constructed to the lines
and grades indicated on the Drawings. Backfilling and construction of fills during freezing
weather shall not be done. No backfill, fill, or embankment materials shall be installed on
frozen surfaces, nor shall frozen materials, snow, or ice be,placed in any backfill, fill, or
embankment.

B. Granular Fill

1. Granular fills shall be provided where indicated on the Drawings. Granular fills shall be
placed on suitably prepared sub-grades in uncompacted lift thickness of 6 inches or less
and compacted by vibration: Granular fills shall be compacted to not less than 70 percent
relative density as determined,by ASTM D4253 and D4254. If the thickness of the
granular fill is less than 6 inches, the compaction shall be by a minimum four passes (round
trips) of a self-propelled ‘or walk-behind type vibratory roller operating in full vibration
mode in accordanee with manufacturer’s instructions.

2. Where granular fills are to be covered with concrete, the top surface shall be graded to the
required sub-grade elevation. The completed fill shall be covered by polyethylene film.

C. Structure Backfill

1. Backfill materials shall be deposited in approximately horizontal layers not to exceed
8 inches in uncompacted thickness and shall meet the following requirements:

a. Test method to determine maximum density and moisture : ASTM D698
b. Relative compaction : 95%.
c. Moisture content relative to the optimum : -2% to +2%.
2. Compaction of structure backfill shall be performed in such a manner that damage to the

structure is prevented. The compaction equipment used within 8 feet of the walls and for
the top 8 feet of backfill shall be the static type . Limit of equipment weight shall be 2 ton
Compaction of structure backfill by inundation with water will not be permitted.

3. No backfill shall be deposited or compacted in water.
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4, Care shall be taken to compact structure backfill which will be beneath pipes, drives, roads,
parking areas, walks, curbs, gutters, or other surface construction or structures. In addition,
wherever a pipe is to be installed within structure backfill, the structure backfill shall be
placed and compacted to an elevation not less than 12 inches above the top of pipe before
the trench for pipe installation is excavated. Compacted areas, in each case, shall be
adequate to support the item to be constructed or placed thereon.

Select Fill

1. Select fill shall be placed in approximately horizontal layers in uncompacted lift thickness
of 8 inches or less and shall meet the following requirements:

a. Test method to determine maximum density and moisture : ASTMID698.
b. Relative compaction : 95%.
c. Moisture content relative to the optimum : -2% to +2%.

Gravel Base Beneath Slabs

1. The gravel base beneath building floor slabs shall be placed in uncompacted lift thickness
of 6 inches or less and compacted with a minimum ©of four passes (round trips) of a self-
propelled or walk-behind type vibrating roller, The roller shall be operated in the full
vibrating mode and in accordance with the manufacturer's instructions.

Controlled Low Strength Material (CLSM) Fill. Notused

Ringwall Fill. Not used

FILTER FABRIC INSTALLATION

Filter fabric shall be placed as specified herein and at the locations specified or otherwise
indicated on the Drawings:

Filter fabric shall be pretected from contamination by foreign material and damage. Any
contaminated or damaged filter fabric shall be replaced with new filter fabric at no additional
cost to the Owner.“The fabric shall be covered within 7 calendar days after placement.

The subgrade for placement of filter fabric shall be smooth and free of irregularities and
undulations. Filter fabric shall be laid smooth and free of tension, stress, folds, wrinkles, or
creases. Type A and B filter fabric shall be overlapped a minimum of 2 feet between adjacent
roll ends and adjacent strips.

The joints of Type C filter fabric shall be sewn unless otherwise recommended by the
manufacturer for the specific application. All seams shall be formed by mating the edges of the
filter fabric panels and sewing them together with continuous stitches located a minimum of
three inches from the edges. The thread shall be ultraviolet light resistant and manufactured
from the same material as the filter fabric. A two-thread, type 401 double-lock stitch shall be
used for all sewn work. Sewing methods shall conform to the latest procedures recommended
by the filter fabric manufacturer. The Contractor shall demonstrate that the seam efficiency
meets the requirements of the specified tabulated properties for the filter fabric as applicable.

Four Rivers Sanitation Authority 3123 11-12 BV Project No. 411752
Rockford, IL 12/20/2022
Aerobic Granular Sludge - Phase I



Excavation and Fill for Structures

E. All filter fabric placed shall be fixed to the subgrade to prevent filter fabric slippage or
movement during placement of subsequent materials. Pins or staples shall not be used to fix
the filter fabric to the subgrade when a geomembrane is to be placed on top of the filter fabric.

F. The Contractor shall exercise care during filter fabric installation to prevent damage to the
prepared supporting subgrade surface. The Contractor shall exercise care to prevent the
entrapment of rocks, clods of earth or other material which could damage the filter fabric, clog
the filter fabric or hamper seaming. Filter fabric damaged or distressed by foreign objects shall
be repaired or replaced.

G.  No foot traffic will be allowed on the filter fabric except with approved smooth-sole.shoes. The
Contractor shall not use the filter fabric surface as a work area or storage area for.toolsjand
supplies.

H.  Tracked or rubber tired construction equipment shall not be operated directly upon the filter
fabric until a minimum thickness of 6 inches of the cover material is placed over the filter
fabric. Turning of construction vehicles shall be minimized to avoid distorting or damaging the
filter fabric. All damaged filter fabric shall be replaced at Contractor's expense.

3.6 GEOCOMPOSITE SHEET DRAINS INSTALLATION

A.  The prefabricated geocomposite sheet drains shall be'placed on buried structure walls as
indicated on the Drawings. The fabric shall extend beyond the edges of the core to provide
overlap for the adjacent panels. Before beginning the backfilling operations the geocomposite
drains shall be permanently secured to theswalls’by means of an attachment system
recommended by the sheet drain manufacturer. Adjacent sheet drain panels shall be joined as
recommended by the manufacturer Terminal edges of the sheet drain shall be covered by
tucking the filter fabric flap behind the core. The bottom end of the sheet drain to be embedded
in the granular drainage material shall have the plastic core exposed by peeling back the fabric a
minimum of 3 inches but noet'so much as to expose the plastic core to intrusion and plugging by
soil backfill. Backfill shall.beplaced and completed within 2 weeks of installation of the sheet
drains.

3.7 FINAL GRADING AND PLACEMENT OF TOPSOIL

A.  After other outside work has been finished, and backfilling and embankments completed and
settled, all areas which are to be graded shall be brought to grade at the indicated elevations,
slopes, and contours. All cuts, fills, embankments, and other areas which have been disturbed
or damaged by construction operations shall be surfaced with topsoil to a depth of at least 4
inches. Topsoil shall be of a quality at least equal to the existing topsoil in adjacent areas, free
from trash, stones, and debris, and well suited to support plant growth. Any additional topsoil
required to provide the required minimum thickness shall be at no additional cost to the Owner.

B.  Use of graders or other power equipment will be permitted for final grading and dressing of
slopes, provided the result is uniform and equivalent to manual methods. All surfaces shall be
graded to secure effective drainage. Unless otherwise indicated, a slope of at least 1 percent

shall be provided.
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3.8

3.9

Final grades and surfaces shall be smooth, even, and free from clods and stones, weeds, brush,
and other debris. Seeding shall be in accordance with specification Section 32 92 21.
DISPOSAL OF EXCAVATED MATERIALS

Suitable excavated materials may be used in fills and embankments as needed. All excess
excavated material shall be disposed of off site at the expense of Contractor.

All debris, stones, logs, stumps, roots, and other unsuitable materials shall be removed fremthe
site and disposed of by, and at the expense of, Contractor.
SETTLEMENT

Contractor shall be responsible for all settlement of backfill, fills, and embankments which may
occur within the correction period stipulated in the General Conditions:

Contractor shall make, or cause to be made, all repairs or replaCéments' made necessary by
settlement within 30 days after notice from Engineer or Owner.

End of Section,
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F1 Temporary Excavation Design Certificate - 1

TEMPORARY EXCAVATION
DESIGN CERTIFICATE — Figure 1 — 3123 11

I, the undersigned professional engineer licensed in the state where the earthwork is located, hereby

certify that the temporary excavation for the (structure name)
excavation at (structure location) has been designed by me, is
appropriate for the (structure name), as represented to me, and is in

compliance with the Contract Documents (including protecting adjacent structures, utilities, and other
facilities from damage, and not providing a temporary earth retention design to Contractor that includes
soldier piles with steel plate lagging, slide rail systems, and trench shields).

Name: State of License:
Signature: P.E. Number
Date:
(Seal)
Four Rivers Sanitation Authority 3123 11F1 -1 BV Project No. 411752
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Trenching and Backfilling

SECTION 31 23 33 - TRENCHING AND BACKFILLING

PART 1 - GENERAL

1.1 SCOPE

A.  This section covers clearing, grubbing, and preparation of the site; removal and disposal of-all
debris; excavation and trenching; tunneled (trenchless construction) crossings; the handling,
storage, transportation, and disposal of all excavated material; all necessary sheetingsshoring,
and protection work; preparation of subgrades; pumping and dewatering as necessary;
protection of adjacent property; backfilling; pipe embedment; surfacing and grading; and other
appurtenant work.

1.2 GENERAL

A.  With reference to the terms and conditions of the construction,standards for excavations set
forth in OSHA "Safety and Health Regulations for Construction", Chapter XVII of Title 29,
CFR, Part 1926, Contractor shall employ a competentperson and, when necessary based on the
regulations, a licensed or registered professional engineer, to act upon all pertinent matters of
the work of this section.

1.3 SUBMITTALS
A.  Drawings and Data — General

1. Drawings, specificationsy.and data covering the proposed materials shall be submitted in
accordance with the Submittal Procedures section.

B. Certifications.

1. At least=30~days before starting construction on the sheeting and shoring, and in
accordance with the OSHA requirements identified above, the Contractor shall ensure
that™the sheeting and shoring design engineer shall complete and submit to Engineer the
Protective System Design Certificate 312333-F2 and the Contractor shall use the sheeting
and shoring design. If required by the OSHA requirements identified above or to protect
existing facilities, the Contractor shall submit a separate certificate for each unique
design. If required for protection of existing facilities or as required by the OSHA
regulations identified above, the certificate(s) shall be signed and sealed by the registered
professional engineer that designed the protection system.

C. Filter Fabric Data

1. Complete descriptive and engineering data for the fabric shall be submitted. Data
submitted shall include:

a. A 12 inch square sample of fabric.

b. Manufacturer's descriptive product data.
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D.

1.4

A.

1.5

A.

c. Installation instructions.
Embedment and Backfill Materials
L. Complete test results covering tests performed by an independent commercial testing

laboratory retained by the Contractor for all materials described in the Materials Testing
section shall be submitted.

BASIS FOR PAYMENT
Trench Sheeting

1. No additional payment above the Contract Price will be made for trench sheeting left in
place.

INSURANCE

Professional liability insurance shall be provided as specifieduin the,Supplementary Conditions
section.

PART 2 - PRODUCTS

2.1 MATERIALS
A.  Filter Fabric
1. The fabric shall be provided'in rolls wrapped with covering for protection from mud, dirt,
dust, and debris. All filter fabric shall be in accordance with Article 1080.03 of the IDOT
Standard Specifications.
2. Filter FabricType A
a. Filter fabric Type A shall be provided for installation at locations indicated on the
Drawings and as specified herein. Filter Fabric Type A shall be a nonwoven fabric
consisting of only continuous chains of polymeric filaments or yarns of polyester
formed into a stable network by needle punching. The fabric shall be inert to
commonly encountered chemicals; shall be resistant to mildew, rot, ultraviolet
light, insects, and rodents; and shall have the indicated properties (Minimum
average roll value in weakest principal direction):
1) Property : Fabric Weight
a) Test Method : ASTM D3776
b)  Unit: oz/yd?
c) Minimum Average Roll Value : 5.7
2) Property : Grab Strength
a) Test Method : ASTM D4632
b)  Unit:Ib
c) Minimum Average Roll Value : 155
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3) Property : Grab Elongation

a) Test Method : ASTM D4632

b)  Unit: percent

c) Minimum Average Roll Value : 50
4) Property : Mullen Burst Strength

a) Test Method : ASTM D3786

b)  Unit: psi

c) Minimum Average Roll Value : 190

5) Property : Apparent Opening Size
a) Test Method : CW-02215
b)  Unit: U.S. Standard Sieve Size
c) Minimum Average Roll Value : 70

3. Filter Fabric Type B

a. Filter fabric Type B shall be provided for installation atdecations indicated on the
Drawings and as specified herein. Filter fabric Type B shall be a nonwoven fabric
consisting of only continuous chains of polymeric.filaments or yarns of polyester
formed into a stable network by needle punching. ~The fabric shall be inert to
commonly encountered chemicals; shall sbearesistant to mildew, rot, ultraviolet
light, insects, and rodents; and shall haveythe indicated properties (Minimum

average roll value in weakest principal, direction):

1) Property : Fabric Weight

a) Test Method : ASTM D3776

b)  Unit: oz/yd?

c) Minimum Average Roll Value : 8.0
2) Property : Grab-Strength

a) Test Methodw.ASTM D4632

b)  Unitslb

c) Minimum Average Roll Value : 215
3)  Property.: Grab Elongation

a) Test Method : ASTM D4632

b), . Unit : percent

c) Minimum Average Roll Value : 50
4) Property : Mullen Burst Strength

a) Test Method : ASTM D3786

b)  Unit: psi

c) Minimum Average Roll Value : 375
5) Property : Apparent Opening Size

a) Test Method : CW-02215

b) Unit : U.S. Standard Sieve Size

c) Minimum Average Roll Value : 70

B.  Polyethylene Film

1. Polyethylene film beneath concrete slabs or slab base course material shall be Product

Standard PS17, 6 mil minimum thickness.

C. Tunnel Materials. Not used

Four Rivers Sanitation Authority 312333-3
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D. Backfill Materials

L.

Job Excavated Material

a. Job excavated material may be used for either uncompacted or compacted trench
backfill when the job excavated material is finely divided and free from debris,
organic material, cinders, corrosive material, and stones larger than 3 inches in
greatest dimension. Masses of moist, stiff clay shall not be used.

Inundated Sand Fill

a. Sand fill shall be clean. Clean sand shall begradation FA-6 in accerdance with
Article 1003 of the IDOT standard specifications.

Controlled Compacted Fill

a. Controlled compacted fill shall be imported crushed limestone aggregate similar in
gradation to IDOT CA-6, CA-7.

Granular Fill

a. Granular fill material shall be crushed'toek or gravel. Granular fill shall be free
from dust, clay, and trash; shall be hard, durable, and non-friable; and and shall

have gradation CA-7 in accordance with Article 1004 of the IDOT Standard
Specifications..

E. Controlled Low Strength Material (CILSM) Fill. Not used

F. Pipe Embedment Material

1. Pipe embedment material shall be placed as indicated in Figure 1-31 23 33.
2. Granular Embedment
a. Granular embedment shall consist of crushed rock and crushed gravel or pea
gravel, meeting the quality and gradation per IDOT coarse aggregate gradation
specification.
3. Hand Placed Embedment
a. Hand placed embedment shall be finely divided job excavated or imported
material, free from organic materials, debris, and stones.
4. Compacted Embedment
a. Compacted embedment shall be finely divided job excavated material free from
debris, organic material, and stones. Graded gravel may be substituted for
compacted embedment. Granular embedment may be substituted for all or part of
the compacted embedment at the option of the Contractor.
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2.2 MATERIALS TESTING

A.  Preliminary Review of Materials

L.

As stipulated in the Quality Control section, all tests required for preliminary review of
materials shall be made by an acceptable independent testing laboratory at the expense of
Contractor. Two initial gradation tests shall be made for each type of embedment, fill,
backfill, or other material, and one additional gradation test shall be made for each
additional 500 tons of each material delivered to the site. In addition, one set of initial
Atterberg Limits test shall be made for each fill materials containing more™than
20 percent by weight passing the No. 200 sieve. One additional Atterberg. Limits test
shall be made for each additional 500 tons of each material delivered to the sit€.

B.  Field Testing Expense

L.

All moisture-density (Proctor) tests and relative density tests<on‘the materials, and all
in-place field density tests, shall be made by an independentitesting laboratory at the
expense of Contractor. Contractor shall provide access to the 'materials and work area
and shall assist the laboratory as needed in obtaining representative samples.

C.  Required Tests

L.

For planning purposes, the following guidelines shall be used for frequency of field tests.
Additional tests shall be performed as necessary for job conditions and number of failed
tests. Test results shall be submitted as specified in the Submittal Procedures section.

a. Two moisture density. (Proctor) tests in accordance with ASTM D698 (or, when
required, ASTM D155%), Jor two relative density tests in accordance with
ASTM D4253 and D4254 for each type of general fill, designated fill, backfill, or
other material proposed.

b. In-place field density and moisture tests (ASTM D6938) at intervals of 1000 feet
maximum along-the trench.

c. One in-place-field density and moisture test (ASTM D6938) for every 200 cubic
yards of baekfill.

d. One /inrplace density and moisture test (ASTM D6938) whenever there is a
suspicion of a change in the quality of moisture control or effectiveness of
compaction.

e. Additional gradation, Proctor, and relative density tests whenever the source or
quality of material changes.

PART 3- EXECUTION

3.1 CLEARING

A.  All clearing shall be performed as necessary for access, stringing of pipeline materials, and
construction of the pipeline and appurtenant structures.
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3.2

A.

EXCAVATION

Excavations shall provide adequate working space and clearances for the work to be performed
therein and for installation and removal of concrete forms. In no case shall excavation faces be
undercut for extended footings.

Subgrade surfaces shall be clean and free of loose material of any kind when concrete is placed
thereon.

Except where exterior surfaces are specified to be damp-proofed, monolithic concrete manholes
and other concrete yard structures or parts therecof, which do not have footings that extend
beyond the outside face of exterior walls, may be placed directly against excavation-faces
without the use of outer forms, provided that such faces are stable and also provided that a layer
of polyethylene film is placed between the earth and the concrete.

Excavations for manholes and similar yard structures constructed of masonry units shall have
such horizontal dimensions that not less than 6 inches clearance is pfovided for outside
plastering. Excavation and Fill for Structures is covered in Section 31823 11.

Classification of Excavated Materials

I. No classification of excavated materials will bé made for payment purposes. Excavation
and trenching work shall include the remowal,and subsequent handling of all materials
excavated or otherwise removed in performance of the work, regardless of the type,
character, composition, or condition thereof:

Preservation of Trees

1. No trees shall be removed outside excavated or filled areas, unless their removal is
authorized by Owner. Trees left standing shall be adequately protected from permanent
damage by construction operations.

Blasting. Not used
Dewatering

L. Dewatering equipment shall be provided to remove and dispose of all surface water and
groundwater entering excavations, trenches, or other parts of the work. Each excavation
shall"be kept dry during subgrade preparation and continually thereafter until the yard
structure to be built, or the pipe to be installed therein, is completed to the extent that no
damage from hydrostatic pressure, flotation, or other cause will result.

2. Contractor is responsible for choosing method of groundwater control.

3. If contractor chooses to use deep wells or well points, wells and and well points shall be
designed, installed, and operated to prevent removal of in-situ materials.

4. All excavations for concrete yard structures or trenches which extend down to or below
groundwater shall be dewatered by lowering and keeping the groundwater level to the
minimum depth of 24 inches, beneath such excavations. The specified dewatering depth
shall be maintained below the prevailing bottom of excavation at all times.
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Surface water shall be diverted or otherwise prevented from entering excavations or
trenches to the greatest extent possible without causing damage to adjacent property.

Contractor shall not utilize or connect to existing FRSA stormwater system, piping, and
outfalls. Contractor shall be responsible for the condition of any pipe or conduit used for
drainage purposes, and all such pipe or conduit shall be maintained to be clean and free
of sediment.

Contractor shall provide all power for dewatering if Contractor requires more than
Owner’s supply available as specified in Section 01 50 00 Temporary Facilities.

Contractor is responsible for any required permits for the dewatering system and its
operation. Contractor shall obtain from the appropriate agencies andfauthorities, the
dewatering and stormwater discharge permits required to remove and dispose of
groundwater, surface water, and any other water used in Contractor'stoperations. The
permits shall be obtained prior to start of construction.

L Sheeting and Shoring

1.

Except where banks are cut back on a stable slope,  excavations for yard structures and
trenches shall be supported with steel sheet piling, and shoring as necessary to prevent
caving or sliding.

Sheet piling or other excavation support/systems shall be installed as necessary to limit
the extent of excavations for deeper yard structures and to protect adjacent structures and
facilities from damage due to excavation and subsequent construction. Contractor shall
assume complete responsibility~for, and shall install adequate protection systems for
prevention of damage to existing facilities.

Sheeting, shoring and excavation support systems shall be designed by a professional
engineer registered in‘the'state where the project is located.

Trench sheeting“may’be removed if the pipe strength is sufficient to carry trench loads
based on trench'width to the back of sheeting. Trench sheeting shall not be pulled after
backfilling.” Where trench sheeting is left in place, it shall not be braced against the pipe,
but shall be supported in a manner which will preclude concentrated loads or horizontal
thrusts on’the pipe. Cross braces installed above the pipe to support sheeting may be
reinoved after pipe embedment has been completed. Trench sheeting shall be removed
unless, in the opinion of Engineer, removal of the sheeting will cause damage to the
facility it is protecting or loss of necessary piping support from the piping embedment. If
left in place, the sheeting shall cut off 12 inches below finished grade. The design of the
support system shall be such as to permit complete removal while maintaining safety and
stability at all times.

A movable trench support may be used, provided care is exercised in placing and moving
the trench box or support bracing to prevent movement of the pipe and bedding and
backfill material meets the required compaction without voids.
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Stabilization

1. Sub-grades for concrete yard structures and trench bottoms shall be firm, dense, and
thoroughly compacted and consolidated; shall be free from mud and muck; and shall be
sufficiently stable to remain firm and intact under the feet of the workers.

2. Sub-grades for concrete yard structures or trench bottoms which are otherwise solid, but
which become mucky on top due to construction operations, shall be reinforced with
crushed rock or gravel as specified for granular fills. The stabilizing material shall be
placed in a manner that no voids remain in the granular fill. All excess granular fill'with
unfilled void space shall be removed. The finished elevation of stabilized sub:grades
shall not be above sub-grade elevations indicated on the Drawings.

TRENCH EXCAVATION

No more trench shall be opened in advance of pipe laying than is necessary to expedite the
work. One block or 400 feet, whichever is the shorter, shall be the maximum length of open
trench on any line under construction.

Except where tunneling is indicated on the Drawings,/is specified, or is permitted by Engineer,
all trench excavation shall be open cut from the surface.

Prior to excavation, Contractor shall contact locdl,underground alert hotlines, “Dig Safe” and/or
individual utility owners for marking underground utilities. Once utilities are marked,
Contractor shall hand dig or pothole to expose the existing utilities. A survey shall be made of
the utility size, material, location, and elevation prior to trench excavation and information shall
be recorded on the record Drawings.maintained by the Contractor.

Alignment, Grade, and Minimum\Cover

1. The alignment and-grade or elevation of each pipeline shall be fixed and determined from
offset stakes. “VMertical and horizontal alignment of pipes, and the maximum joint
deflection used in/connection therewith, shall be in conformity with requirements of the
section covering installation of pipe.

2. Where pipe grades or elevations are not definitely fixed by the Drawings, trenches shall
be excavated to a depth sufficient to provide a minimum depth of backfill cover over the
top, of the pipe of 24 inches over pipes below paved and graded streets and, of 12 inches
over pipes in other locations. Greater pipe cover depths may be necessary on vertical
curves or to provide adequate clearance beneath existing pipes, conduits, drains, drainage
structures, or other obstructions encountered at normal pipe grades. Measurement of pipe
cover depth shall be made vertically from the outside top of pipe to finished ground or
pavement surface elevation, except where future surface elevations are indicated on the
Drawings.

Maximum Trench Widths

1. Maximum trench widths shall be limited as indicated in Schedule 31 23 33for designated
conduits. Trenches shall be excavated to a width which will provide adequate working
space and sidewall clearances for proper pipe installation, jointing, and embedment.
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However, the limiting trench widths from the bottom of the trench to an elevations
12 inches above the top of installed pipe, and the minimum permissible sidewall
clearances between the installed pipe and each trench wall, shall be as indicated in
Schedule 31 23 33-S01 or on the Drawings.

2. Specified minimum sidewall clearances are not minimum average clearances but are
minimum clear distances which will be required to the trench excavation or the trench
protective system.

3. Cutting trench banks on slopes to reduce earth load to prevent sliding and caving shall be
used only in areas where the increased trench width will not interfere with surface
features or encroach on right-of-way limits. Slopes shall not extend lower than)12 inches
above the top of the pipe.

4, If, for any reason, the width of the lower portion of the trench, as excavated at any point,
exceeds the maximum permitted, pipe of adequate strength, special, pipe embedment, or
concrete arch encasement, for the applicable loading conditiens‘and with the concurrence
of Engineer, shall be furnished and installed by and at the expense of Contractor.

F. Minimum Trench Widths

L. Except when maximum trench width is required‘for certain conduits, trenches shall be
excavated to the minimum trench widths indicated in the following table. Trenches shall
be excavated to a width which will previde adequate working space and sidewall
clearances for proper pipe installation,jjointing, and embedment.

a. Nominal Pipe Size : Less than27 in
1) Minimum Trench Width : Pipe OD plus 24 in
2) Clearance (minimum sidewall clearance): 12 in

b. Nominal Pipe Size*+Less than 27 in through 60 in
1) MinimumrTrench Width : Pipe OD plus nominal pipe size
2) Clearanee (minimum sidewall clearance): 1D/2
3) ID =nside Diameter (or span) of conduit

c. Nominal Pipe Size : Less than Greater than 60 in
1) Minimum Trench Width : Pipe OD plus 70 in
2) Clearance (minimum sidewall clearance): 30 in

2. Specified minimum sidewall clearances are not minimum average clearances but are
minimum clear distances which will be required to the trench excavation or the trench
protective system.

3. Cutting trench banks on slopes to reduce earth load to prevent sliding and caving shall be
used only in arecas where the increased trench width will not interfere with surface
features or encroach on right-of-way limits.

G. Mechanical Excavation

1. The use of mechanical equipment will not be permitted in locations where its operation
would cause damage to trees, buildings, culverts, or other existing property, utilities, or
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structures above or below ground. In all such locations, hand excavating methods shall
be used.

Mechanical equipment used for trench excavation shall be of a type, design, and
construction, and shall be so operated, that the rough trench excavation bottom elevation
can be controlled, and that trench alignment is such that pipe, when accurately laid to
specified alignment, will be centered in the trench with adequate sidewall clearance.
Undercutting the trench sidewall to obtain sidewall clearance will not be permitted.

In locations where maximum trench widths are required for designated rigid_conduits,
mechanical equipment shall be operated so that uniform trench widths and vertical
sidewalls are obtained at least from an elevation 12 inches above the top_of*the installed
pipe to the bottom of the trench.

H.  Cutting Concrete Surface Construction

L.

Cuts in concrete pavement and concrete base pavements shall be no larger than necessary
to provide adequate working space for proper installation of pipe and appurtenances.
Cutting shall be started with a concrete saw in a manner.which will provide a clean
groove at least 1-1/2 inches deep along each side, ofithestrench and along the perimeter of
cuts for yard structures.

Concrete pavement and concrete base pavement over trenches excavated for pipelines
shall be removed so that a shoulder not/less*than 6 inches in width at any point is left
between the cut edge of the pavementandithe top edge of the trench. Trench width at the
bottom shall not be greater thanrat the top and no undercutting will be permitted.
Pavement cuts shall be made to-and,between straight or accurately marked curved lines
which, unless otherwise required, shall be parallel to the center line of the trench.

Pavement removal for Connections to existing lines or structures shall not exceed the
extent necessary for the installation.

Where the trenchyparallels the length of concrete walks, and the trench location is all or
partially under the walk, the entire walk shall be removed and replaced. Where the
trench crosses drives, walks, curbs, or other surface construction, the surface construction
shall’be removed and subsequently replaced between existing joints or between saw cuts
as specified for pavement.

L Excavation Below Pipe Sub-grade

1.

Except where otherwise required, pipe trenches shall be excavated below the underside of
the pipe, as indicated on Figure 1-31 23 33, to provide for the installation of granular
embedment.

Bell holes shall provide adequate clearance for tools and methods used for installing pipe.
No part of any bell or coupling shall be in contact with the trench bottom, trench walls, or
granular embedment when the pipe is jointed.
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Artificial Foundations in Trenches

L. Whenever unsuitable or unstable soil conditions are encountered, Contractor shall notify
Engineer immediately. When authorized by the Engineer , trenches shall be excavated
below grade and the trench bottom shall be brought to grade with suitable material. In
such cases, adjustments will be made in the Contract Price in accordance with the
provisions of the General Conditions.

Over-Excavation

1. Over-excavation carried below the grade, unless authorized by the Engineer; shall be
backfilled to the required grade with material acceptable to the Engineer and"¢ompacted
to the satisfaction of the Engineer, at no additional cost to the Owner.

PIPE EMBEDMENT

Embedment materials both below and above the bottom of the pipe, classes of embedment to be

used, and placement and compaction of embedment materials shall conform to the requirements

indicated on Figure 1-31 23 33 and to the following supplementary.requirements.

Embedment material shall contain no cinders, clayslumps, or other material which may cause
pipe corrosion.

Embedment Classes.

1. Class A Arch Encasement.

a. When arch encagementyis indicated on the Drawings, Class A arch encasement
shall be used at all locations so indicated.
b. When arch encasement is not indicated on the Drawings, Class A arch encasement

is not required‘unless improper trenching or unexpected trench conditions require
its use as-determined by Engineer.

c. Concrete ‘and reinforcing steel for Class A arch encasement shall conform to the
requirements of the Cast-in-Place Concrete and Concrete Reinforcement sections.

2. Class B Embedment.

a. Class B bedding shall be used for all steel, ductile iron, bar-wrapped concrete, and
vitrified clay pipelines, and for all other pipelines not otherwise specified.

3 Class B Special Embedment.

a. Class B special embedment shall be used for HDPE, PVC, ABS, FRP, GRP, steel
or stainless steel pipe where the process fluid design maximum temperature is 140°
F or higher such as for pressurized air service, and when recommended by the pipe
manufacturer.

4. Class C Embedment.

a. Class C embedment shall be used for all reinforced concrete and prestressed

concrete pipelines.
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D.  Embedment for Ductile Iron, Steel, FRP, and PVC Pipelines

1. Granular embedment for polyethlene tube protected ductile iron, coal tar or tape coated
steel, FRP, and PVC pipelines shall be pea gravel, crushed rock or crushed gravel with
rounded or subrounded particles. Crushed rock or gravel with sharp edges which could
cause significant scratching or abrasion of the pipe or damage to the coating or
polyethylene tube protection shall not be used unless otherwise approved by Engineer
and all damage is repaired to the satisfaction of Engineer.

2. Inundated sand may be used for granular embedment in locations where the use of Water
will cause no damage to adjacent property and where it can be placed and properly
compacted without damage to the pipe.

3. Inundated sand for granular embedment shall be deposited in, or placed simultaneously
with the application of water so that the sand is inundated during'compaction. During
placement, the sand shall be compacted with a mechanical prebeitype vibrator. Water
shall be allowed to escape or shall be removed during vibrationy and no ponding shall be
allowed to take place. Inundated sand shall be compacted to ‘70 percent relative density
as determined by ASTM D4253 and D4254. If the required density cannot be achieved,
placement and compaction methods shall be altered.

E. Placement and Compaction

1. Granular Embedment

a. Granular embedment material shall be spread and the surface graded to provide a
uniform and continuous support beneath the pipe at all points between bell holes or
pipe joints. It will beypermissible to slightly disturb the finished subgrade surface
by withdrawal of/pipe slings or other lifting tackle.

b. After each pipe has, been graded, aligned, and placed in final position on the
bedding material, and shoved home, sufficient pipe embedment material shall be
deposited and.compacted under and around each side of the pipe and back of the
bell or endithereof by shovel slicing or other suitable methods to hold the pipe in
proper position and alignment during subsequent pipe jointing and embedment
opetations.

c. Placing and compaction of embedment material shall not damage the pipe coating
or polyethylene encasement. Embedment material shall not be dumped directly on
the pipe or polyethylene encasement unless a suitable temporary isolation layer
such as a 60 mil HDPE sheeting, is used to cover the pipe and polyethylene
encasement.

d. Embedment material shall be deposited and compacted uniformly and
simultaneously on each side of the pipe to prevent lateral displacement.

e. Granular embedment shall be placed in layers not more than 6 inches deep and
compacted as specified.

f. Each lift of granular embedment material shall be vibrated with a mechanical
probe type vibrator or shovel sliced during placement to ensure that all spaces
beneath the pipe are filled. Granular embedment shall be placed in maximum lift
thickness of 6 inches and compacted. Each lift of embedment material shall be
compacted with three passes (round trip) of a platform type vibrating compactor
and to at least 70 percent relative density as determined by ASTM D4253 and
D4254.
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g. Where indicated on the Drawings or where silt, fine sand, or soft clay soils are
encountered below groundwater, migration of soil into the embedment material
shall be prevented by installing filter fabric Type A, or by using graded gravel in
place of granular embedment. Filter fabric shall be placed on the trench surfaces
so that it completely surrounds the embedment material. Joints shall be lapped 12
inches

h. Unless otherwise indicated on the Drawings, where pipes pass through water-
containing embankments, granular embedment material shall be omitted and the
trench bottom shall be graded to provide uniform and continuous support*fon the
pipe. The pipe shall be embedded in embankment material contaning.ne _rocks or
stones. The embedment material shall be compacted to the same.density as the
existing embankment or to at least 95 percent relative compaction in accordance
with ASTM D698, whichever is higher.

2. Compacted Embedment

a. Compacted embedment shall be placed in uniform layers not more than 8 inches
thick and compacted to not less than 95% maximum density as determined by
ASTM D698

b. Where Class C embedment is required, compacted embedment shall be placed to

the top of the pipe in all areas where compacted trench backfill is specified and
around restrained pipe sections. Pla¢ing,and compaction of embedment shall not
damage the pipe or coating.

3. Hand Placed Embedment

a. Hand placed embedmentishall be placed by hand shovels or using methods that
prevent droppingithe material for more than 24 inches above the pipe. Hand
placed embedment shall be lightly tamped using hand equipment. Care shall be
taken so as to not damage the pipe or coating.

4. Compaction - Trench’Box Support Systems

a. Where jtrench box support systems are used embedment compaction shall be
performed outside the limits of the trench box so that relocating the trench box will
not”disturb the compacted embedment. Where necessary to protect workers, the
compaction may be performed by compaction rollers or other compaction systems
that are operated from above the trench and achieve the required compaction.

b. Trench boxes for earth trenches shall be positioned such that the bottom of the
trench box is no lower than approximately two feet above the bottom of pipe invert
elevation so that initial compaction of the haunch area of the pipe, from within the
trench box, extends the full width of trench. Trenches shall be shaped to support
the trench box above the bottom of trench.

c. When in rock and where it is not practicable to shape the trench to provide the
trench box support above the bottom of the trench, initial compaction of the
haunch area may be performed within the trench box.

d. Final compaction of the haunch area and all other compaction shall be performed
outside the limits of the trench box after the trench box has advanced into the next
section of trench..
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3.5

F.

Groundwater Barrier

L.

Continuity of embedment material shall be interrupted by low permeability groundwater
barriers to impede passage of water through the embedment. Groundwater barriers for
sewer lines that contain manholes with cast-in-place bases shall be compacted soil around
each manhole, extending through any granular material beneath the manhole, and
meeting ASTM D2487 soil classification GC, SC, CL, or ML-CL and shall be compacted
to at least 95 percent of maximum density with moisture content within 2 percent of the
optimum moisture content (ASTM D698). Material may be finely divided, suitable job
excavated material, free from stones, organic matter, and debris.

Groundwater barriers for sewer lines that contain manholes with precast*(developed)
bases and for all other pipelines shall be soil plugs of 3 feet in width, extending the full
depth and width of granular material, and spaced not more than 4004eet apart. The soil
plugs shall be constructed from soil meeting ASTM D2487 classification, GC, SC, CL, or
ML, and compacted to 95 percent of maximum density at near the optimum moisture
content (ASTM D698).

TRENCH BACKFILL

All trench backfill above pipe embedment shall confotm te the following requirements.

A layer of backfill material not more than 8 inches de€p may be placed over concrete arch
encasement or concrete thrust blocking afterthe concrete has reached its initial set, to aid
curing. No additional backfill shall be placed over arch encasement or blocking until the
concrete has been in place for at least 3-days.

Compacted Backfill

L.

Compacted backfill will be'required for the full depth of the trench above the embedment
in the following locations:

a. Where beneath pavements, surfacings, driveways, curbs, gutters, walks, or other
surface construction or yard structures.

b. Where in street, road, or highway shoulders.

c. In‘established lawn areas.

The top portion of backfill beneath established lawn areas shall be finished with at least
12 inches of topsoil corresponding to, or better than that which is underlying adjoining
lawn areas.

Trench backfill material shall be suitable job excavated material and shall be as specified
herein.

Job Excavated Material

a. Job excavated materials shall be placed in uniform layers not exceeding 8 inches in
uncompacted thickness. Each layer of material shall have the best possible
moisture content for satisfactory compaction. The material in each layer shall be
wetted or dried as needed and thoroughly mixed to ensure uniform moisture
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5.

6.

content and adequate compaction. Increased layer thickness may be permitted for
noncohesive material if Contractor demonstrates to the satisfaction of Engineer
that the specified compacted density will be obtained. The method of compaction
and the equipment used shall be appropriate for the material to be compacted and
shall not transmit damaging shocks to the pipe. Job excavated material shall be
compacted to 95 percent of maximum density at a moisture content within 2
percent of the optimum moisture content as determined by ASTM D698when that
test is appropriate, or to 70 percent relative density as determined by ASTM D4253
and D4254 when those tests are appropriate.

Inundated Sand

a. Sand shall be deposited in, or placed simultaneously with the application of, water
so that the sand is inundated during compaction. During placement, the sand shall
be compacted with a mechanical probe type vibrator. Water, shall be allowed to
escape or shall be removed during vibration and no ponding ‘shall be allowed to
take place. Inundated sand shall be compacted to 70 percent relative density as
determined by ASTM D4253 and D4254. If the requiredirelative density cannot be
achieved, use of inundated sand shall be discontinued:

Graded Gravel

a. Gravel backfill shall be deposited i uniform layers not exceeding 12 inches in
uncompacted thickness. The backfill shall be compacted with a suitable vibratory
roller or platform vibrator to atileast 70 percent relative density as determined by
ASTM D4253 and D4254.

b. Groundwater barriers,.speeified under pipe embedment shall extend to the top of
the graded gravel backfill:

D.  Ordinary Backfill

L.

Compaction of trench”backfill above pipe embedment in locations other than those
specified will notbe-required except to the extent necessary to prevent future settlement.
Contractor shall be responsible for backfill settlement as specified.

Ordinary earth backfill material to be placed above embedments shall be free of brush,
roots more than 2 inches in diameter, debris, cinders, and any corrosive material, but may
contain rubble and detritus from rock excavation, stones, and boulders in certain portions
of the trench depth.

Backfill material above embedments shall be placed by methods which will not impose
excessive concentrated or unbalanced loads, shock, or impact on installed pipe, and
which will not result in displacement of the pipe.

Compact masses of stiff clay or other consolidated material more than 1 cubic foot in
volume shall not be permitted to fall more than 5 feet into the trench, unless cushioned by
at least 2 feet of loose backfill above pipe embedment.

No trench backfill material containing rocks or rock excavation detritus shall be placed in
the upper 18 inches of the trench, nor shall any stone larger than 8 inches in its greatest
dimension be placed within 3 feet of the top of pipe. Large stones may be placed in the
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remainder of the trench backfill only if well separated and so arranged that no
interference with backfill settlement will result.

E. Water-Settled Earth Backfill

1. Settlement or consolidation of trench backfill using water jetting or ponding shall not be
performed.

F. Structure Backfill

1. Backfill around manholes and small concrete vaults shall meet the requirements/specified
for structure backfill specified in the Excavation and Fill for Structures section31 23 11.

G.  Controlled Low Strength Material (CLSM). Not used.

3.6 TUNNEL EXCAVATION. Not used

3.7 DRAINAGE MAINTENANCE

A.  Trenches across roadways, driveways, walks, or other/trafficways adjacent to drainage ditches
or watercourses shall not be backfilled prior to completion of backfilling the trench on the
upstream side of the trafficway, to prevent impounding water after the pipe has been laid.
Bridges and other temporary structures requir€d'to maintain traffic across such unfilled trenches
shall be constructed and maintained by Contractor. Backfilling shall be done so that water will
not accumulate in unfilled or partially filled trenches. All material deposited in roadway ditches
or other watercourses crossed by the line of trench shall be removed immediately after
backfilling is completed, and the original section, grades, and contours of ditches or
watercourses shall be restored. Surface drainage shall not be obstructed longer than necessary.

3.8 PROTECTION OF TRENCH BACKFILL IN DRAINAGE COURSES

A.  Where trenches are’ constructed in ditches or other watercourses, backfill shall be protected from
surface erosion:sWhere the grade of the ditch exceeds 1 percent, or as otherwise required, ditch
checks shall beiinstalled. Unless otherwise indicated on the Drawings, ditch checks shall be
concrete/ Ditch checks shall extend at least 2 feet below the original ditch or watercourse
bottomyfor-the full bottom width and at least 18 inches into the side slopes, and shall be at least
12/nches thick.

3.9 FINAL GRADING AND PLACEMENT OF TOPSOIL

A.  After other outside work has been finished, and backfilling and embankments completed and
settled, all areas which are to be graded shall be brought to grade at the indicated elevations,
slopes, and contours. All cuts, fills, embankments, and other areas which have been disturbed
or damaged by construction operations shall be surfaced with topsoil to a depth of at least
4 inches. Topsoil shall be of a quality at least equal to the existing topsoil in adjacent areas, free
from trash, stones, and debris, and well suited to support plant growth. Topsoil required to
provide the minimum thickness shall be imported and placed at no additional cost to the Owner.
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Trenching and Backfilling

3.10

3.11

3.12

Use of graders or other power equipment will be permitted for final grading and dressing of
slopes, provided the result is uniform and equivalent to manual methods. All surfaces shall be
graded to secure effective drainage. Unless otherwise indicated, a slope of at least 1 percent
shall be provided.

Final grades and surfaces shall be smooth, even, and free from clods and stones, weeds, brush,
and other debris.

DISPOSAL OF EXCESS EXCAVATED MATERIALS

Disposal of excess material from trench excavations on plant and major facility construction
sites shall be accomplished as specified in the Excavation and Fill for Structures,section of the
Specifications for the major construction.

Disposal of excess material from trench excavation sites shall be as follows.’Except as
otherwise permitted, all excess excavated materials shall be disposed of away from the site.

Broken concrete and other debris resulting from pavement or sidéewalk removal, excavated rock
in excess of the amount permitted to be installed in trench backfill,.debris encountered in
excavation work, and other similar waste materials shall be disposed of away from the site.

Excess earth from excavations located in unimproved,property may be distributed directly over
the pipe trench and within the pipeline right-of-way*te a maximum depth of 6 inches above the
original ground surface elevation at and across the trench and sloping uniformly each way.
Material thus wasted shall be carefully finished*with a drag, blade machine, or other suitable
tool to a smooth, uniform surface without ebstructing drainage at any point. Wasting of excess
excavated material in the above manner will not be permitted where the line of trench crosses or
is within a railroad, public road, or highway right-of-way. The disposal of waste and excess
excavated materials, including/hauling, handling, grading, and surfacing, shall be a subsidiary
obligation of Contractor and 1o separate payment will be made therefore.

RESODDING. Not used:

SETTLEMENT

Contractor-shall be responsible for all settlement of trench backfill which may occur within the
cortection period stipulated in the General Conditions.

Contractor shall make, or cause to be made, all repairs or replacements made necessary by
settlement within 30 days after notice from Engineer or Owner.

End of Section
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F2 Protective System Design Certificate - 2

PROTECTIVE SYSTEM
DESIGN CERTIFICATE -2

I, the undersigned professional engineer registered in the state where the Project is located, hereby certify
that the protection system for (trench location) has been designed by
me, is appropriate for the (trench location) as represented to me, and is in compliance with the Contract
Documents.

Name: State of Registration:
Signature: P.E. Number
Date:
(Seal)
Four Rivers Sanitation Authority 312333F2-1 BV Project No. 411752
Rockford, IL 12/20/2022
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Erosion and Sedimentation Controls

SECTION 31 25 00 - EROSION AND SEDIMENTATION CONTROLS

PART 1 - GENERAL

1.1

1.2

SCOPE

This section establishes construction requirements for the control of soil erosion-from) the
construction site and adjacent properties to streams caused by Contractor’s construction
activities. It is the responsibility of the Contractor to update and maintain an“erosion and
sediment control plan and water quality protection plan, and to implement those plans throughout
the construction period. These plans are be followed throughout constructionjand maintained
and updated in accordance with these Contract Documents and the Illinoisigeneral NPDES
permit.

Work shall be scheduled to expose areas subject to erosion for the shortest possible time and
natural vegetation shall be preserved to the greatest extent practicable. Temporary storage and
construction buildings shall be located, and constructiontraffie-touted, to minimize erosion.
Temporary fast-growing vegetation or other ground cever, silt fencing, or other measures and
devices shall be provided, as necessary, to control'tunofftand erosion.

Additional requirements for trench dewatering.and temporary discharge of stormwater and other
water are covered in Section 31 23 33 - Trenching and Backfilling.

STORMWATER POLLUTION PREVENTION PLAN

See the Drawings for Engincer developed project-specific erosion and sedimentation control
drawings, notes and details. The Contractor is required to implement, maintain, and update this
plan during construction as c¢onditions warrant. The plan shall be updated, submitted, and
approved prior to beginning any field construction activities, except for staking and surveying.
Modifications to thesplam may be required by the Contractor to provide assurance that erosion
will be minimizedsto th¢ greatest extent practicable. The plan on the Drawing includes, but is not
limited to, the.following:

1. A list of Federal, State, and local laws, regulations, and permits concerning environmental
protection requirements that are applicable to the Contractor’s proposed operations and the
requirements imposed by those laws, regulations, and permits.

2. ) Prior to start of any earthwork, the following permits, authorization, or approvals are

required and will be obtained by Owner.
a. Notice of Coverage under the Illinois Environmental Protection Agency (IEPA)
General NPDES Permit for Storm Water Discharges from construction site activities.

3. Methods for protection of features to be preserved within authorized work areas. The

Contractor shall augment the plan by providing a supplemental list of methods to protect
resources needing protection, i.e., trees, shrubs, vines, grasses and ground cover, soil, etc.

4. Procedures to be implemented to provide the required erosion control protection. The

Contractor shall supplement the plan by setting out the procedures to be followed to correct

Four Rivers Sanitation Authority 312500-1 BV Project No. 411752
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Erosion and Sedimentation Controls

erosion due to accident, natural causes, or failure to follow the procedures set out in
accordance with the plan.

5. Soil erosion monitoring plans for the job site.

6.  Methods of protecting surface and groundwater during construction activities.

B.  The Contractor shall be responsible for constructing, operating, and maintaining all soil erosion
and sediment control measures for the construction areas and any on-site and off-site<stockpile
areas used by the Contractor. The Contractor shall also remove such measures and restore the
sites of erosion and sediment control facilities upon completion of construction,

C.  Implementation

1. Not later than 20 days after receipt of Notice to Proceed and prior to'start of construction,
the Contractor shall submit in writing an updated copy of the proposed Stormwater
Pollution Prevention Plan with supplemental information<as required herein. Approval of
the Contractor’s plan will not relieve the Contractor of its responsibility for adequate and
continuing erosion control measures.

1.3 EROSION CONTROL REQUIREMENTS

A.  All disturbances and changes to the earthashall be made in such a manner as to minimize the
duration and area of disturbed land exposed and unprotected against the erosive action of wind,
ice, precipitation, and the flow of water.

B.  Sediment generated by accelerated soil*erosion shall be restricted to a non-polluting minimum
as required by the controlling Federal, state, or local regulation.

1.4 EROSION CONTROL MEASURES

A.  The Contractor shall‘provide additional devices and/or measures where field conditions warrant.

Construction Times:

Construction Sequence:

Temporary-Stockpiles:

Sediment Control:

Four Rivers Sanitation Authority
Rockford, IL
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The Contractor shall minimize the duration of the disturbance to the area.

The Contractor shall minimize the area of unstabilized land surface over
which stormwater must flow.

Steps shall be taken to minimize erosive loss and resultant off-site
sedimentation from stored piles of excavated spoils, topsoil, sand, gravel,
and aggregate. Control methods used by the Contractor may include
remote storage, covering, temporary stabilization, compacting, diversion
ditches, and silt fences, in total or in any combination, as may be dictated
by the size, type, location, season and anticipated duration of storage.

The Contractor shall provide suitable sediment control devices/measures
and facilities at affected connections to existing or new storm drains, to
minimize deposition of sediment in the storm drains during the
construction period. Sediment control devices/measures and facilities
shall be provided in accordance with the requirements of all laws and
312500-2 BV Project No. 411752
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Erosion and Sedimentation Controls

regulations prior to any significant clearing, grading, or surface disruption
of the tributary areas.

Dewatering: Pumped water from well points, dewatering wells, or excavations shall not

be discharged onto unstabilized areas. Such discharge shall be conveyed
by pipe, hose, or stabilized channel to a settling basin or other suitable
sediment control facility provided by Contractor.

Vehicle Controls: Where frequent use of improved roads by off-the-road vehicles occurs,

1.5

appropriate methods shall be used to minimize the transfer of sediment-
producing materials from the treads and tracks of the vehieleswonto the
improved road surface.

TEMPORARY STORMWATER RUNOFF PROVISIONS

Contractor shall provide for the drainage of stormwater runoff and any water that may be applied
or discharged on the site in performance of the Work. Stormwaterfacilities shall be adequate to
prevent damage to the Work, the site, and adjacent property.

Existing drainage channels and conduits shall be Cleanedy enlarged, or supplemented as
necessary to convey all increased runoff attributable to, Contractor's operations. Dikes shall be
constructed as necessary to divert increased runoff from’ entering adjacent property (except in
natural channels), to protect Owner's facilities and the Work, and to direct water to drainage
channels or conduits to avoid ponding.

PART 2 - MATERIALS

2.1

A.

EROSION CONTROL DEVICES

Erosion control devices utilized throughout the project shall include, but are not limited to, the
following and as indicated 'on the Drawings:

Vegetative Buffer'Strips «  Protection of Trees
Silt/Sediment Fencing « Drainage Swales
Temporary,Seeding «  Permanent Seeding

Mulching «  Channel/Slope Riprap
Earth-Diversion Dikes «  Area/Curb Inlet Sediment Filters
Straw Bale Ditch Checks «  Tarp Covers

PART 3 - EXECUTION

3.1 EROSION CONTROL MAINTENANCE
A.  During construction, the Contractor and the Resident Project Representative shall make weekly
inspections to assure that the erosion control devices identified in the Stormwater Pollution
Prevention Plan are in place and functioning properly. In the event that the devices require repair
or maintenance, the Contractor shall make repairs within 2 working days following the
inspection.
Four Rivers Sanitation Authority 312500-3 BV Project No. 411752
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3.2 FAILURE TO COMPLY

A.  Inthe event that the Contractor fails to properly install and maintain the erosion control devices,
the Owner may obtain the services of others. The Owner may back charge the Contractor for all
expenses associated with erosion control, including the additional cost of services of another
Contractor, additional engineering services, and additional resident inspection services; the
Contractor shall be responsible for full reimbursement of all supplemental erosion control
measures installed by Owner.

33 REMOVAL OF EROSION CONTROL MEASURES

A.  Erosion control devices shall remain in place until the construction site has been reestablished
with permanent seeding or sodding. The Contractor's obligation for continued maintenance of
erosion control devices shall not terminate until Contractor is notified by, Ownerthat the control
measures are no longer required. The Contractor is responsible for removal of all remaining
erosion control devices when so notified.

34 FINAL PAYMENT

A.  Final payment and release of retainage may be made upon,completion of final inspection of the
project regardless of the necessity for continued maintenance of erosion control devices,
provided that the Contractor's Surety agrees in writing that in the event the Contractor fails to
comply with continued maintenance as stipulated above, all work will be covered under the
Contract maintenance bond.

Endrof Section
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Asphalt Paving

SECTION 32 12 16 - ASPHALT PAVING

PART 1 - GENERAL

1.1 SCOPE.

A.  This section covers the furnishing of labor, materials and equipment for the construction ‘of-Hot-
mix asphalt base or binding course, bituminous tack coat, and hot-mix asphalt surfacelor
wearing course for the roadway, driveways and parking area as indicated on the Drawings.

B.  Subgrade preparation shall be as indicated in the Excavation and Fill for Structures section,
unless otherwise specified in the governing standards or herein.

C.  Hot-mix asphalt paving shall be constructed to the lines, grades, and/eross’sections indicated on
the drawings. Type of construction shall be as indicated on the Drawings and as specified
herein.

1.2 GENERAL.

A.  Governing Standards.

1. Except as otherwise specified or indicated, materials, equipment, details, and construction
methods shall comply with the applicable Illinois DOT Standard Specifications for Road
and Bridge Construction, Curtent) Edition, including Supplemental Specifications and
Recurring Special Provisions and Highway standards.

B.  Coordination.

1. Contractor shall, coordinate the construction of Hot-mix asphalt paving with the
excavation, the'eonstruction of concrete curb and gutters and other construction.

1.3 SUBMITTALS.

A.  DesignMix/Reports.

1. All submittals of design mix reports including design mix test results and other data, shall
be in accordance with the Submittal Procedures section.

B. Submittal Schedule.

1. Design mix data as specified below.

Four Rivers Sanitation Authority 321216-1 BV Project No. 411752
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Asphalt Paving

PART 2 - PRODUCTS

2.1 MATERIALS.

A.  The sources of materials shall be acceptable to Engineer. Except as modified herein, materials
shall conform to the requirements of the governing standards. Delivery tickets for all materials
delivered to the site shall be submitted to Engineer at the end of each day during the progress of

the work.

B.  Hot-mix asphalt materials shall be as follows:

Base.

Aggregate for Bituminous Binder

Aggregate for Bituminous Surface.

Asphalt binder.

Designation.

Prime coat.

Tack coat.
Designation.

Rate.

Four Rivers Sanitation Authority 321216-2
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Article400.06 of
the TDOT standard
specifications

Article 1004.03 for
HMA Binder
Course, IL-19.0,
N50

Article 400.06 of
the IDOT standard
specifications

Article 1004.03 for
HMA Surface
Course, IL-9.5

PG 58-28 for binder
course

PG 64-22 for
surface course

Bituminous material
meeting one of the
types listed in IDOT
Standard
Specifications,
Article 406.02.

Type SS-1H

0.20 — 0.50 gal/ sq
yd

BV Project No. 411752
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Asphalt Paving

2.2

A.

DESIGN MIXES

A design mix for the asphalt base course and for the surface course, based upon the aggregates
to be furnished, shall be determined by an independent testing laboratory at the expense of
Contractor and shall be submitted to Engineer for review.

PART 3 - EXECUTION

3.1

32

33

A.

A.

A.

B.

C.

D.

EQUIPMENT.

Equipment and facilities for storage, measuring, mixing, heating, transporting, spreading,
compacting, and other operations shall be in accordance with the applicable requirements of the
governing standards. Improved or modernized equipment which will produce results equal in
quality to those which would result from the specified equipment will be considered for use. All
equipment and facilities shall be acceptable to Engineer.

SUBGRADE PREPARATION.

As a minimum, the full depth of the aggregate subgrade shall be compacted to 95 percent of
standard proctor density at optimum moisture content as*determined by governing standards. In
addition, the stability of subgrades shall be such/that.when materials for construction are
deposited on the subgrade no rutting or displacement of the subgrade by material hauling
vehicles will occur. No materials shall be placed’on subgrades which are muddy, frozen, or have
frost, snow, or water thereon. Subgrades shall be thoroughly compacted and properly shaped
before any surfacing materials are placed. All subgrade and surfacing shall be sloped toward
drains or outer edges.

PAVEMENTS.

Unless otherwise specified, the new pavements to be constructed shall consist of an Hot-mix
asphalt base counse and an Hot-mix asphalt surface course, each of the thickness indicated on
the Drawings./Het=-mix asphalt base course shall be placed in compacted lifts no greater

than 4 inches. Hot-mix asphalt surface course shall be placed in compacted lifts no greater
than 2 inChes.

Grade control shall be maintained by Contractor by means of automatic screed controls on the
paving machine and by use of erected and mobile string lines as applicable. The use of the
automatically controlled paver may be waived by Engineer on irregular sections. Finished
surfaces shall conform to the lines and grades indicated on the Drawings.

Hot-mix asphalt pavements shall be constructed on previously prepared subgrades in
accordance with the sections, in compliance with the governing standards.

Asphalt mixtures may be spread and finished by hand methods only where machine methods are
impractical as determined by Engineer. Hand placed mixtures shall not be cast or otherwise
manipulated in such manner that segregation occurs.
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Asphalt Paving

E. Minimum temperatures under which Hot-mix asphalt pavements may be constructed shall be as
stipulated in the governing standards.

34 REPAIR OF DEFECTS.

A.  Contractor shall remove and replace defective areas by cutting to the full depth of the course.
Cuts shall be made perpendicular and parallel to the direction of traffic with edges vertical.

B. A tack coat shall be applied to all exposed surfaces. The area shall be filled with fresh hot-Hot-
mix asphalt mix in lifts of the same depths as the adjacent area, then compacted by rolling to
specified surface density and smoothness.

3.5 CLEANING.

A.  After completion of paving operation, all areas shall be cleaned of excess=spilled asphalt
materials to the satisfaction of Engineer.

3.6 PROTECTION.

A.  In addition to the requirements for protection stipulated+in the governing standards, Contractor
shall protect all adjacent concrete and masonry se that no damage will occur as the result of
subsequent construction operations. All damageor'discoloration shall be repaired to the
satisfaction of Engineer before final acceptance-by Owner.

B.  Special care shall be taken to prevent tack or other asphalt materials from spraying or splashing.

Adjacent construction shall be protected by covering with suitable fabric or paper.

End of Section
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Concrete Paving

SECTION 32 13 00 - CONCRETE PAVING

PART 1 - GENERAL

1.1 SCOPE.

A.  This section covers the furnishing of labor, materials, and equipment for the construction.of
portland cement concrete pavements for roadway and parking areas as indicated on the
Drawings.

1.2 GENERAL.

A.  Concrete pavement shall be constructed to the lines, grades and cross'sections indicated on the
Drawings. Type of construction shall be as indicated on the Drawings.

B.  Governing Standards.

1. Except as otherwise specified or indicated, materials, equipment, details, and construction
methods shall comply with Illinois DOT Standards.

C.  Coordination.

1. Contractor shall coordinate the Censtruction of concrete paving with excavation, the
construction of concrete curb and gutters and other construction.

1.3 SUBMITTALS

A.  Drawings and Data.

1. All submittals of drawings and data, reinforcement bar lists and placement drawings, test
data,desigh.mixture reports, field test reports, catalog data sheets; and other data shall be
in accordance with the Submittal Procedures section, unless otherwise specified herein.

B.  Certifications.

I~ Contractor shall provide certifications for:

a. Cement

b. Fly ash

c. Admixtures

d. Membrane curing compound.

C.  Contractor shall provide certifications from the epoxy-coated reinforcement manufacturer
verifying that coatings comply with ASTM A775, Annex Al, and that all coated reinforcement
complies with ASTM A775 or A884 and with this specification at the time of shipment.
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Concrete Paving

PART 2 - PRODUCTS

2.1 MATERIALS.

A.  Except as modified herein, materials shall conform to the requirements of the governing
standard. The source of materials shall be acceptable to the Engineer.

Jointing materials

Fly ash

Reinforcing steel

Air entraining mixture

Water — Reducer/plasticizer

Water — Reducer/retarder admixture
Accelerator

Acceptable curing material

Hot-poured elastic joint sealer
Preformed fiber expansion joint filler
Preformed sponge rubber

Class F
Epoxy-coated bars

Permitted
Permitted
Permitted
Not permitted

Liquid membrane curing compound,
Polyethlene,sheeting

2.2 CONCRETE MIXTURE REQUIREMENTS.

A. All PCC Pavement shall be class PV'concrete in accordance with Article 1020.04 of the IDOT

standard specifications.

23 LIMITING REQUIREMENTS.

A. Concrete materialsrshall be selected, and concrete shall be proportioned, batched, mixed, and
delivered inha manner that will minimize shrinkage and cracking.

PART 3 - EXECUTION

3.1 SUBGRADE PREPARATION.

1. As a minimum, the full depth of the aggregate subgrade shall be compacted to 95 percent
of standard proctor density at optimum moisture content as determined by governing
standards. In addition, the stability of subgrades shall be such that when materials for
construction are deposited on the subgrade no rutting or displacement of the subgrade by
material hauling vehicles will occur. No materials shall be placed on subgrades which are
muddy, frozen, or have frost, snow, or water thereon. Subgrades shall be thoroughly
compacted and properly shaped before any surfacing materials are placed. All subgrade
and surfacing shall be sloped toward drains or outer edges.

Four Rivers Sanitation Authority
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Concrete Paving

3.2 PORTLAND CEMENT CONCRETE PAVEMENT.

A.  Unless otherwise specified, the new pavement shall be constructed to the configuration, and to
the lines and grades indicated on the Drawings.

B.  All PCC Pavement shall be finished according to Type B final finish as specified by Article
420.09(e) (2) of the IDOT standard specifications.

C.  The concrete shall be placed on the subgrade to the required depth and width of the construction
lane in successive batches and in a continuous operation. The concrete shall be placed as
uniformly as possible to minimize the amount of additional spreading necessary. Concrete shall
be placed, vibrated, and finished as specified in the governing standard.

D.  Forms.

1. All forms shall be in good condition, clean, and free from imperfections. Forms shall be
in conformance with the Governing Standard.

E. Reinforcement Placement.

1. Reinforcement shall be placed as indicated on the/Drawings and in conformance with the
governing standard.

F. Repair of Epoxy Coating.

1. When epoxy-coated reinforcing, bar~is specified, before placing epoxy-coated
reinforcement in the work, Contractor shall repair all damaged epoxy coatings and shall
check the coating for holidays) in accordance with the procedures set forth in
ASTM A775. All reinforcement shall be free of holidays prior to placement in the work.

2. Damaged epoxy coatingsshall be repaired as recommended by the manufacturer using
patching material“provided by the manufacturer and conforming to ASTM A775,
Annex Al.

3. Coatings damaged by handling and placing after onsite testing shall be repaired as
specified."The maximum amount of damaged coating shall not exceed 0.5 percent of the
surface area of each bar.

4. After’ completion of welding on epoxy-coated reinforcement, when acceptable to
Engineer, damage to the coating shall be repaired as specified. All welds and steel splice
members, including mechanical connections when used to splice bars, shall be coated
with the same material as used to repair coating damage.

G. 7 Curing and Protection.

1. The finished concrete shall be cured and protected as specified in accordance with
governing standard.

2. Traffic shall not be allowed on the newly constructed pavement until it has attained the
strength requirements specified in the governing standard, or as otherwise stipulated
herein.
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33

34

3.5

H.

Temperature Requirements.

1. Temperature requirements relating to concrete work shall be in accordance with the
governing standard.

JOINTS.

Joints generally shall be formed at right angles to the true alignment of the pavement and to the
depths and configuration specified by the Governing Standard or as modified by the Drawings
and Specifications.

Expansion, contraction, transverse construction, and longitudinal pavement joints shall be
constructed at the locations indicated on the Drawings.

Only longitudinal joints shall be sealed with an approved joint sealer applied in accordance with
the manufacturer’s directions within a time frame as indicated by the"Governing Standard.

BACKFILL.

The time lapse for form removal and backfilling shall bevin’accordance with the Governing
Standard.

CONTRACTOR’S FIELD CONTROL TESTING.

Field control testing shall be perfotmed in accordance with the governing standard.All QC/QA
testing shall be in accordance with Check Sheet #23 — IDOT special provision for Quality
Control / Quality Assurance of .concrete mixers. All testing requirements and frequencies that
are specified in this section shall.be in accordance with those guidelines.

Field control tests, including aggregate gradation, slump, air content, shrinkage tests, and
making compression test/¢ylinders, will be performed by Contractor or Contractor’s testing
laboratory personnel. Contractor shall provide all facilities and the services of one or more
employees as necessary to assist with the field control testing.

As stipulated in the Quality Control section, tests required during the progress of the work shall
be made at-the expense of Contractor.

The frequency specified herein for each field control test is approximate and subject to change
by-Engineer.

Engineer may require field testing prior to the addition of superplasticizer at the site to
determine compliance with the specifications. Field testing after the addition of superplasticizer
shall be conducted as specified and as needed to determine that the concrete is in compliance
with the specifications. Air tests shall be conducted whenever field tests are conducted.

Slump.

1. A slump test shall be made for each 50 cubic yards of concrete. Slump shall be
determined in accordance with AASHTO T119 (ASTM C143).
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G.

Air Content.

I. An air content test shall be made on concrete from one of the first three batches mixed
each day and on concrete from each batch of concrete from which concrete compression
test cylinders are made. Air content shall be determined in accordance with
AASHTO T152 (ASTM C231) and verified in accordance with ASTM C138.

Unit Weight.

1. A unit weight test shall be made on concrete from each batch of concrete from=which
concrete compression test cylinders are made. Unit weight shall be determined in
accordance with ASTM C138.

Concrete Temperature.

1. A concrete temperature test shall be made on concrete from the first batch of concrete
mixed each day and on concrete from each batch of concrete”from which concrete
compression test cylinders are made. Concrete temperature” shall be determined in
accordance with ASTM C1064.

Water-Soluble Chloride Ion.

L. Water-soluble chloride ion testing_ shall, "be performed in accordance with
ASTM C1218/AASHTO T260.

Compression Tests.

L. One set of four concrete., compression test cylinders shall be made each day
when 25 to 50 cubic yards of cencrete is placed. One additional set of test cylinders shall
be made from each additional 50 cubic yards, or major fraction thereof, placed in any one
day. One cylinder of eachsset shall be tested at an age of 7 days and two cylinders of each
set shall be testedat an‘age of 28 days. The other cylinder of each set shall be tested as
directed by the Engineer.

2. Test cylinders shall be 6 inches in diameter by 12 inches high and shall be made, cured,
storedy, and ‘delivered to the laboratory in accordance with AASHTO T23 (ASTM C31)
and tested-in accordance with AASHTO T22 (ASTM C39).

3. Each’set of compression test cylinders shall be marked or tagged with the date and time
of day the cylinders were made, the location in the work where the concrete represented
by the cylinders was placed, the number of the delivery truck or batch, the air content, the
slump, the unit weight, and the concrete temperature.

Test Reports.
L. Five copies of each test report shall be prepared and distributed by the testing laboratory

to the Resident Project Representative (two copies), Engineer, Owner, and Contractor, in
accordance with the Quality Control section.

Four Rivers Sanitation Authority 321300-5 BV Project No. 411752
Rockford, IL 12/20/2022
Aerobic Granular Sludge - Phase I



Concrete Paving

3.6 EVALUATION AND ACCEPTANCE OF CONCRETE PAVEMENT.

A.  Concrete pavement will be evaluated for compliance with all requirements of the specifications.
Concrete strength criteria will be used for evaluation and acceptance of the concrete. The results
of all tests performed on the concrete and other data and information concerning the procedures
for handling, placing, and curing concrete will be used to evaluate the concrete for compliance
with the specified requirements.

B. Compression Test Evaluation.

1. Compressive strength test results will be evaluated for compliance with the/specified
strength requirements and the specified requirements that relate to durability.

2. Strength. The strength level of the concrete will be considered satisfactory when the
averages of all sets of three consecutive strength tests equal or‘exceed the specified
compressive strength, f’¢, and no individual strength test resultifalls ‘below the specified
compressive strength by more than 500 psi.

End of Section
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Concrete Sidewalk, Curb, and Gutter

SECTION 32 16 16 - CONCRETE SIDEWALK, CURB, AND GUTTER

PART 1 - GENERAL

1.1

1.2

A.

B.

A.

B.

C.

SCOPE

This section covers the construction of concrete sidewalks, curb and gutter. This section also
covers the reconstruction of concrete sidewalks, curb, and gutter.

Subgrade preparation shall be as indicated in the Excavation and Fill for Structures‘séction,
unless otherwise specified in the governing standards or herein.

GENERAL

All existing sidewalks, and curb and gutters disturbed or damaged during construction of new
work or indicated on the Drawings to be demolished and replaced shall be reconstructed to the
lines, grades, and cross sections indicated on the Drawings. Pamaged curbs, sidewalks and/or
gutters shall be to restore to their original locations, cross,sections, and style unless indicated
otherwise on the Drawings.

Contractor shall be responsible to remove, Censtruct, reconstruct, and adjust as necessary all
existing or new manhole tops, curb and gutter,'and area drainage structures to match new grades
as needed.

Governing Standards

1. Except as otherwise specified or indicated on the Drawings, materials, equipment, details,
and construction methods shall comply with the applicable standards mentioned below:

ASTM:"American Society for Testing and Materials

AASHTO: American Society of State Highway and Transportation Officials
CRSI=Concreting Reinforcing Steel Institute

NCRMA: National Ready Mixed Concrete Association

IDOT: Illinois Department of Transportation

oo op

PART 2 -/ PRODUCTS

2.1 MATERIALS
A.  Except as otherwise modified herein, materials shall conform to the requirements of the
governing standards.
B.  PCC mixtures for all sidewalk and curb and gutter shall be class SI concrete in accordance with
Article 1020.04 of the IDOT standard specifications.
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Concrete Sidewalk, Curb, and Gutter

PART 3 - EXECUTION

3.1

32

A.

SUBGRADE PREPARATION

As a minimum, the full depth of the aggregate subgrade shall be compacted to a 95 percent of
standard proctor density at optimum moisture content as determined by governing standards. In
addition, the stability of subgrades shall be such that when materials for construction are
deposited on the subgrade no rutting or displacement of the subgrade by material hauling
vehicles will occur. No materials shall be placed on subgrades which are muddy, frozen, ‘erhave
frost, snow, or water thereon. Subgrades shall be thoroughly compacted and properly shaped
before any surfacing, curb and gutter, or sidewalk materials are placed. All subgraderand
surfacing shall be sloped as indicated on the Drawings, and as needed to achieve a uniform
slope between new and existing surfaces. Sidewalks shall slope toward one edge.

CONCRETE SIDEWALKS
Concrete shall be placed, vibrated, and finished as described in the governing standards.

One-half inch expansion joints shall be provided where sidewalks abut a curb, structure,
existing sidewalk, at changes in directions, and at intervals of not more than 40 feet. Expansion
joints shall be filled to within 3/4 inch of the surface 'with bituminous expansion joint material,
and then filled flush to the surface with self-leveling=eaulking in accordance with the Joint
sealant section. The joint sealing compound shall be finished slightly concave and shall not be
allowed to overflow the joint.

Concrete sidewalks shall be screeded to the proper elevation and contour. All aggregates shall
be completely embedded in mortar. Sereeded surfaces shall be given an initial float finish as
soon as the concrete has stiffenedisufficiently for proper working. Any piece of coarse
aggregate which is disturbed by'the float or which causes a surface irregularity shall be removed
and replaced with mortar; Initial floating shall produce a surface of uniform texture and
appearance, with no unnecessary working of the surface. A second floating at the time of initial
set shall follow initial fleating.

Floated surfaces'shall be given a light broom finish, using a horsehair broom, to provide a
nonslip surfacexBrooming shall be at right angles to the length of the curb, walk, or gutter.

New sidewalks shall be edged to match existing sidewalks.

Sidewalks shall be edged using a 3 to 4 inch wide edging tool with a 1/8 inch corner radius.
Edger lap marks at corners of each slab shall be carefully removed. False joints shall be
provided at right angles to the length of the walk, using a grooving tool with 1/8 inch radius and
a depth of 1.2 inch. The finished edge on each side of the joint shall be the same width as the
edging tool used. False joints shall divide each sidewalk into square sections.

The finished surface of all sidewalks shall be neat in appearance, shall be sloped to drain, and
shall not pond water.

The finished concrete shall be cured and protected as stipulated in the governing standards.
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33

A.

CONCRETE CURB AND GUTTER

New concrete curb and gutter shall be as indicated on the Drawings and specified herein.
Replacement concrete curb and gutter shall match the existing curb and gutter. Unless otherwise
authorized by Engineer, adjacent and enclosed curbs, drainage structures, and gutters shall be
placed before placement of pavement sections.

Expansion and contraction joints shall be formed at right angles to the alignment of the curb
and/or gutter and to the depths as specified, as indicated on the Drawings, and in conformance
with the governing standards. One half inch wide expansion joints shall be placed full depth
using a premolded expansion joint material, cut to the configuration of the full size of'the
section, being secured so that they are not moved by depositing, compacting or finishing the
concrete at these joints. The edges of these joints shall be rounded by an edging tool of 1/8 inch
radius.

Expansion joints shall be placed at the beginning and end of radii, whete curbs and gutters abut
structures, and at intervals of approximately 45 feet.

Contraction joints shall be a minimum of 3 inches deep on all sides,, shall be spaced at
approximately 15 foot intervals, and shall be formed by.a 1/8 inch thick steel template, cut to
the configuration of the section. These templates shall'be secured so they are not moved by
depositing, compacting or finishing the concrete.

Unless otherwise indicated on the drawings, and‘as seon as the concrete has hardened
sufficiently, the templates shall be removed from)all contraction joints. The edges of the joint
shall be rounded with an edging tool having a maximum radius of 3/8 inch.

All expansion and contraction jointssshall'be filled flush to the surface with joint sealing
compound. The joint sealing compound shall be finished slightly concave and shall not be
allowed to overflow the joint.

Forms

1. Forms shall be in.conformance with the governing standards. All forms shall be in good
condition, (with not more than 1/8 inch variation in horizontal and vertical alignment for
each’10 feet in length. Side forms shall have a depth at least equal to the edge thickness
of the concrete being formed. The forms shall be set true to line and grade and shall be
adequately supported to stay in position while depositing and consolidating the concrete.
Forms shall be designed and constructed so as to permit their removal without damage to
the concrete.

Joints

1. Expansion and contraction joints shall be formed at right angles to the alignment of the
curb and gutter and to the depths as specified, as indicated on the Drawings, and in
conformance with the governing standards.

a. Expansion Joints. One half inch wide expansion joints shall be placed full depth
using a premolded expansion joint material, cut to the configuration of the full size
of the Curb and Gutter section, being secured so that they are not moved by
depositing and compacting the concrete at these joints. The edges of these joints
shall be rounded by an edging tool of 1/8 inch radius.
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Expansion joints shall be placed at the beginning and end of radii, where curbs and
gutters abut structures, and at intervals of approximately 45 feet .

b. Contraction Joints. Contraction joints shall be a minimum of 3 inches deep on all
sides, shall be spaced at approximately 15 foot intervals, and shall be formed by
a 1/8 inch thick steel template, cut to the configuration of the Curb section. These
templates shall be secured so that they are not moved by depositing and compacting
the concrete.

Unless otherwise indicated on the Drawings, and as soon as the concrete has
hardened sufficiently, the templates shall be removed from all contraction.joints.
The edges of the joint shall be rounded with an edging tool having a imaximum
radius of 3/8 inch.

2. All expansion and contraction joints shall be filled flush to the surface with joint sealing
compound. The joint sealing compound shall be finished slightly’concayve and shall not
be allowed to overflow the joint.

L Finishing

1. Curb and gutter shall be finished to the shape indicatedvon the Drawings. After the forms
have been removed, all exposed edges shallbe“rounded, using an edging tool with
a 1/8 inch corner radius. Exposed surfaces shall befloat finished and given a light broom
finish applied at right angles to the curb at the time of initial set, using a horsehair broom.
Mortar or dryer shall not be used to remove” imperfections. In all cases, the resulting
surface shall be smooth and of uniform color with all rough spots, projections, and form
stakes removed. No plastering of the concrete will be allowed. The finished curb shall
have a true surface, free from.sags, twists, or warps; shall have a uniform appearance; and
shall be true to the original linesy.grades, and configurations indicated on the Drawings.

34 PROTECTION

A.  Inaddition to the requirements for protection set forth in the governing standards, Contractor
shall protect all adjacent-concrete and masonry so that no damage will occur as the result of
subsequent construction operations. All damage or discoloration shall be repaired to the
satisfaction of Engineer before final acceptance by Owner.

B.  Special carejshall be taken to prevent bituminous materials from spraying or splashing.

Adjacent construction shall be protected by covering with suitable fabric or paper.

End of Section
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Seeding

SECTION 32 92 21 - SEEDING

PART 1 - GENERAL

1.1 SCOPE
A.  This section covers seeding to be performed after backfilling and final grading are complete: All
areas disturbed by construction operations shall be treated as specified herein.
1.2 GENERAL
A.  Governing Standard

1. The governing standard will be Class 1 seed with fertilizer in accordance with Article 250
of the IDOT standard specifications.

B.  Experience

1. All Work shall be performed by a licensed landseaping Contractor who is licensed in the
State of Illinois.

2. Work shall be performed by a contracter acceptable to the Engineer, with at least four
years seeding experience.

C.  Completion

L. Seeding Work shall be.completed for the planting seasons as follows:
a. Spring plantifnig season:
1) S¢ed:April to June 15
b. Fall planting season:

1) Seed: August 1 to November 15
c. Dormant Seeding: October 21 to November 15 (Soil at 17’<50 degrees Fahrenheit),
seed with cover crop of winter wheat at 100 pounds per acre.

d. Perform planting of seed or placement of sod only when weather conditions and
soil conditions are acceptable.
e. Planting season limits may be changed when approved by Engineer.
2. At Owner’s option, a portion of the final payment not to exceed one (1) percent of the

contract price may be retained until an acceptable stand for all grass/ground cover is
established. Seeding requirements are as follows:

a. Locations to be seeded, all areas disturbed by the Work.
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Seeding

1.3

A.

B.

1.4

A.

1.5

A.

B.

SUBMITTALS

Soil Test

L. Soil shall be tested to determine nutrient needs by the state Extension Service or an
independent agricultural soil testing lab. Composite sample(s) shall be collected and
submitted in accordance with lab instructions. Lab report and nutrient recommendations
shall be provided to the Engineer.

Invoices and Analysis Labels

1. A copy of supplier’s invoices for all seed, mulch, and fertilizer which(shows the quantity
by weight purchased for the project and representative labels bearing the manufacturer’s
or vendor’s guaranteed statement of analysis shall be submitted te Engineer for review
and approval to assure compliance with specified requitements for quality and
application rates.

GUARANTEE

Seeding

1. Contractor shall guarantee a uniform”stand of seeding, free of weeds to the extent
practical, and acceptable to Owner.

DELIVERY, STORAGE, AND HANDLING

Shipping shall be in accordance.with the Product Delivery Requirements section. Handling and
storage shall be in accordance with the Product Storage and Handling Requirements section.

Prior to use, all produets shall be kept dry and in a weatherproof location so that their
effectiveness will'not be impaired.

PART 2 - PRODUCTS

2.1 MATERIALS
AAll materials shall conform to the requirements of the Governing Standard, except where
otherwise specified.
B. Starter Fertilizer
I. Fertilizer shall be in accordance with Article 1081.08 of the IDOT standard specifications
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C. Seed

1. The seed shall be Class 1 in accordance with Article 250.07 and Article 1081.04 of the
IDOT standard specifications.

2.

2. Weed content shall not exceed 0.25%
D.  pH Adjustment

1. If laboratory soil testing indicates the need for increased soil pH the Contractor, shall add
agricultural lime as a soil amendment. Addition rate(s) shall be determinéd by analysis of
soil sample(s) subjected to laboratory testing. Addition rate(s) shall be as fecommended
by state Extension Service guidelines and/or local horticultural agencies;and as approved
by Engineer. If laboratory soil testing indicates the need for decreased soil pH the
Contractor shall add agricultural sulfur, aluminum sulfate™or “iron sulfate as a soil
amendment. Addition rate(s) shall be determined by analysis ef soil sample(s) subjected
to laboratory testing. Addition rate(s) shall be as récommended by state Extension
Service guidelines and/or local horticultural agencies/and as approved by Engineer

E. Topsoil
1. Topsoil shall be fertile, natural soil, typical ofsithe locality, free from stones, roots, sticks,
clay, peat, weeds, and sod, and obtained from naturally well drained areas. It shall not be
excessively acidic or alkaline nor contain toxic material harmful to plant growth.
Stockpiled topsoil may be used.butithe Contractor shall furnish additional topsoil at his
own expense if required.
F. Erosion control blanket
1. All newly seeded areasshall be finished with erosion control blanket in accordance with
Articles 251.04 and-1081.10 of the IDOT standard specifications.
PART 3 - EXECUTION

3.1 GENERARL

A._, [Execution of seeding Work shall conform to the Governing Standard, or shall be as specified
herein, whichever is the most stringent.

B. > Clearing

L. Prior to finish grading, areas to be seeded or sodded shall be cleared to remove stumps,
stones larger than 3 inches, roots, cable, wire, debris or other materials that might hinder
seeding and future turf maintenance.

Four Rivers Sanitation Authority 329221-3 BV Project No. 411752
Rockford, IL 12/20/2022
Aerobic Granular Sludge - Phase I



Seeding

C.  Finish Grading

I. Seeding shall not be started until all earthwork has been substantially completed.
Backfills and fills shall be allowed to settle, the topsoil spread, and finish grading
completed before the Work is started. Finish grading shall result in a surface conforming
to the contours indicated on the Drawings.

D.  Application of Fertilizer and pH Adjustment

1. After finish grading, any fertilizer or chemicals for pH adjustment specified shall be
applied uniformly to areas to be seeded.

2. Fertilizer application rate shall as follow:

a. Before seeding, apply 6-24-24 fertilizer at a uniform rate.of 2,1bs/1000 sq. ft.
b. After completion of required interim mowing, apply 18=5-9"fertilizer at rate of 15
1bs/1000 sq. ft.

3. Chemicals for pH adjustment shall be applied at a rate based on a soil test for pH. The
rate shall be adequate to neutralize the soil.

E. Final Preparation

L. Following application of additives and/or\fertilizers the areas to be seeded and/or sodded
shall be tilled to a true depth of6 inches by disking, harrowing, or other accepted
methods to thoroughly incorporatesthe additives and fertilizer, destroy vegetation, and
pulverize the soil. After tilling; the bed shall be smoothed by dragging or floating. The
surface shall be clearedsof all'stones, stumps or other objects larger than 1-1/2 inches in
thickness or diameter; roots, wire, grade stakes, and other objects that might hinder future
turf maintenance operations.

2. When results aréwnot.satisfactory because of drought, excessive moisture or other causes,
the Work shall be_stopped until such conditions have improved or have been corrected.

3. Whenypossible, operations shall be performed parallel to the contour lines and operations
uphill and-downhill shall be avoided.

32 SEEDING
A. . _Seed Application

1. Seed shall be applied within 72 hours after preparation of the seedbed. Seed shall be
applied with equipment designed to give uniform application. Any method or
combination of methods which uniformly distributes the seed directly in contact with the
soil, covers the seed, and firms the bed, may be selected. Seed shall be placed
approximately 1/4 inch below the surface at a rate of 5 Ibs/ 1000 sq ft.
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B.  Erosion control blanketing

I. All seeded areas shall be erosion control blanketed within 24 hours following seed
application. The operation shall be in accordance with the Governing Standard.

33 WATERING
A. Seeded Areas

L. Watering for seeded areas will not be required.

3.4 REPLANTING
A.  Seeded Areas
1. Unacceptably seeded areas shall be overseeded or completely reseeded as instructed by

Engineer. Unless otherwise permitted by Engineer, reseeding shall be performed during
the next planting season.

3.5 MAINTENANCE
A.  All areas shall be maintained until final acceptance of the project.
B.  Seeded Areas
1. Maintenance shall include any necessary reseeding, repair of erosion damage, and

replacement of displaced,mulch until covered with seedlings. In the event erosion occurs
from either watering eperations or rainfall, such damage shall be repaired.

End of Section
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Manhole and Vault Covers and Accessories

SECTION 33 05 14 - MANHOLE AND VAULT COVERS AND ACCESSORIES

PART 1 - GENERAL

1.1

A.

B.

1.2

A.

1.3

A.

SCOPE

This section covers the fabrication and erection of iron manhole and vault covers and
accessories suitable for installation in manholes, vaults, slabs, electrical handholes, and other
applications where a floor access hatch is not required. Manhole steps (suitable for both cast-in-
place and epoxy grouted installations) are also included. For floor access hatches and doors see
the specification section of the same name.

Fabricated items which are indicated on the Drawings but not mentioned specifically herein

shall be fabricated in accordance with the applicable requirements of thissection.

SUBMITTALS

Drawings and Data

1. Complete data, detailed drawings, and setting,or erection drawings covering all materials
shall be submitted in accordance with'the Submittal Procedures section. Each separate
piece shall be marked.

DELIVERY, STORAGE, AND HANDLING

Materials shall be handled, transported, and delivered in a manner which will prevent bends,

dents, significant coating damage, or corrosion. Damaged materials shall be promptly replaced.

Materials shall be stored on blocking and protected from the weather so that no metal touches
the ground and water eannot collect thereon.

PART 2 - PRODUCTS

2.1 GENERAL

A Materials work shall be fabricated in conformity with dimensions, arrangements, sizes, and
weights or thicknesses as specified or as indicated on the Drawings.

B.  All members and parts shall be free of warps, local deformations, and unauthorized bends.
Holes and other provisions for field connections shall be accurately located and shop checked so
that proper fit will result when the units are assembled in the field. All field connection
materials shall be furnished.

C.  The following Owner lettering shall be cast into the covers: FRSA
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2.2

A.

B.

23

A.

DESIGN REQUIREMENTS

Manhole and electrical vault covers and frames shall be cast iron assemblies specifically
intended as covers. Manufacturer, product number, and type shall be as specified.

All covers and frames shall be capable of carrying an AASHTO HS-20 street loading unless
specifically indicated as light duty. An equivalent heavy duty cover and frame may be
substituted for the indicated light duty cover and frame.

MATERIALS

Materials, appurtenances, and finishes used in the manufacturer of manhole and(electrical
handhole covers and frames shall be as indicated. Unless otherwise required; materials,
appurtenances, and finishes shall be the manufacturer’s standard for the type ofieach cover

indicated.

Circular Covers and Frames

Light Duty Cast iron; Clay & “Bailey” “2020,” Neenah
“R-1737,” or equal.
Heavy Duty (Subject to Cast iron;” €Clay.& Bailey “2008BV,” Neenah
Vehicular Traffic) “R-1736,” or equal.
Rectangular Covers and Frames
Light Duty
Square Cast iron; Neenah “R-6660,” or equal.
Rectangular Cast iron; Neenah “R-6661,” or equal.
Heavy Duty (Subject to
Vehicular Traffic)
Square Cast iron; Neenah “R-6662,” or equal.
Rectangular Cast iron; Neenah “R-6663,” or equal.

Manhole Steps Steel-Reinforced Plastic Manhole  Steps;

MeadowBurke "BOWCO No. 93813" or M.A.
Industries "PS2-PF" or equal.

PART 3 - EXECUTION

3.1 INSTALLATION

A.  Prior to installation all loose rust shall be removed from castings and one coat of coal tar epoxy
shall be applied to surfaces embedded in concrete. Materials shall be erected and installed in
conformity with the dimensions and arrangements specified or indicated on the Drawings and as
recommended by the manufacturer.

B.  After erection covers and frames shall be cleaned. Product finishes damaged during erection,
shall be repaired as recommended by the manufacturer.
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End of Section
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Pipeline Pressure and Leakage Testing

SECTION 33 14 00 - PIPELINE PRESSURE AND LEAKAGE TESTING

PART 1 - GENERAL

1.1

A.

1.2

SCOPE

This section covers field hydrostatic pressure and leakage testing of piping. The term "piping"
shall be used in this section to refer to piping systems, pipelines, or sections thereof.

Testing of other piping is covered in the Sewer Pipe Installation and Testing section and
Miscellaneous Piping and Accessories Installation section. Cleaning and disinfection of piping
is covered in the Cleaning and Disinfection of Water Pipelines section.

GENERAL

Contractor shall coordinate pressure and leakage testing with adjacent work as necessary to
preclude work interferences or duplication of effort and torexpedite the overall progress of the
work.

Contractor shall provide all necessary piping, piping*connections, temporary valves, backflow
preventers, and all other items of equipment or facilities necessary to complete the pressure and
leakage testing.

In all cases where it is necessary tosinterrupt service, permission of Owner shall be obtained at
least two days before the serviee will be interrupted. In all cases where it is necessary to
interrupt service to water customers, permission of the Owner shall be obtained and each
customer affected shall be notified of the proposed service interruption and its possible duration
in accordance with the Project'Requirements section.

Contractor shall notify federal, state, and local regulatory agencies to determine if any special
procedures or petmits are required for disposal of water used for pressure and leakage testing
and to identify acceptable locations for disposal of the water. All requirements and costs
associated with'notifications and obtaining any discharge permit or approvals shall be
responsibility of Contractor.

Engineer or Engineer's representative shall be present during testing and shall be notified of the
time and place of testing at least 3 days prior to commencement of testing. All testing shall be
performed to the satisfaction of Engineer, and in accordance with all governing standards and
regulations.

Testing Schedule and Procedure

1. A testing schedule and procedure shall be submitted to Engineer for review and
acceptance not less than 21 days prior to commencement of testing. The schedule and
procedure shall include, but not be limited to the following information for each pipe
section to be tested:
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Pipeline Pressure and Leakage Testing

limits of each pipe test section;

proposed time and sequence;

physical locations and set positions of all valves;

locations of temporary bulkheads, stops, caps, restraints, supports, and other
temporary equipment needed;

manner of filling and source of water;

method and location of metering volumes;

method and location of gauging pressures; and

method and location of disposal of test water.

go o

Fo o

G.  Special Testing Requirements

1.

2.

Special testing requirements include the following:

Water for filling the pipeline from the Owner’s existing facilities ‘shall-be coordinated
with the Owner and may not be available during the Owner’s. high water demand season
from approximately June 15 to September 15.

Unless otherwise acceptable to Engineer, the general sequence of work for each pipeline,
or valved or bulkheaded section thereof, shall be ‘as follows:

a. Initial cleaning and flushing of pipeline.
b. Filling pipeline.
c. Hydrostatic pressure and leakage.testing.

Unless otherwise acceptable, during testing of the pipeline, all valves, except for
auxiliary hydrant valve(s), shall be in the open position. All auxiliary hydrant valve(s)
shall be closed during pressure=testing so that the test pressure is not applied to the
hydrant valve(s)

Unless otherwise acceptable, temporary bulkheads shall be provided during testing so
that the test pressure=is not applied to existing or new valves and hydrants, or to existing
water lines, orto any portion of water lines installed under this Contract that have already
been put inte service.

Unless'otherwise acceptable, a temporary pressure gauge shall be installed at each end of
thedimits of the pipeline to be tested.

Unless otherwise acceptable, tests shall be conducted before connections are made to
existing water lines, or to any portion of water lines installed under this Contract that
have already been put into service.

Unless otherwise acceptable, upon completion of testing and disinfection, connections
made to existing water lines or to any portion of water lines installed under this Contract
that have already been put into service, and any other portion of the pipeline not subject
to the pressure test, shall be visually inspected for leakage after placing the water line into
service and before backfilling the connection.

If testing is permitted against a valve, the maximum differential test pressure across the
valve seat (gate) in the closed position shall not exceed the drip-tight rated pressure of the
valve.
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H.

1.3

A.

B.

Water

1. Water for testing shall be furnished as stipulated in the Temporary Facilities section.
Following completion of testing, the water shall be disposed of in accordance with the
requirements of regulatory agencies and in a manner acceptable to Engineer.

SUBMITTALS

Test Procedures and Plans

1. Test plans and procedures shall be submitted as outlined in the GENERAL=section of this
specification.

Test Results and Reports

1. Test results and reports shall be submitted as outlined in the GENERAL section of this
specification.

PART 2 - PRODUCTS

2.1

A.

D.

TEST EQUIPMENT

All necessary connections between the piping to be tested and the water source, together with
pumping equipment, water meter, pressureigauges, backflow prevention, and all other
equipment, materials, and facilitiesirequired to perform the specified tests, shall be provided.
All required blind flanges, valves, bulkheads, bracing, blocking, and other sectionalizing
devices shall also be provided.( All temporary sectionalizing devices shall be removed upon
completion of testing. Ventsshall be provided in test bulkheads where necessary to expel air
from the piping to be tested.

Test pressure shall be applied by means of a force pump sized to produce and maintain the
required pressure without interruption during the test.

Water meters and pressure gauges shall be accurately calibrated and shall be subject to review
and acceptance by Engineer.

Permanent or temporary gauge connections shall be installed at each location where test gauges
are'\connected to the piping during the required test. Drilling and tapping of pipe walls will not
be permitted. Upon successful completion of testing, each permanent gauge connection shall be
fitted with an isolation valve and a permanent gauge, and each temporary gauge connection, if
used, shall be fitted with a permanent sealed plug or cap acceptable to the Engineer.

Permanent or temporary fill and vent connections shall be installed as needed for the required
test. Drilling and tapping of pipe walls will not be permitted. Upon successful completion of
testing, each permanent fill and vent connection shall be fitted with the permanent fill or vent
piping, and each temporary fill and vent connection, if used, shall be fitted with a permanent
sealed plug or cap acceptable to the Engineer.
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Pipeline Pressure and Leakage Testing

PART 3 - EXECUTION

3.1 FILLING AND VENTING

A.  Before filling the piping with water, care shall be taken to ensure that all air release valves and
other venting devices are properly installed and operating properly. Hand-operated vent valves
shall not be closed until an uninterrupted stream of water is flowing from each valve. The rate
of filling the piping with water must not exceed the venting capacity of the installed air vent
valves and devices.

32 BLOCKING AND BACKFILLING

A.  Piping shall be adequately blocked, anchored, and supported before the testipressure is applied.
Underground piping identified in the Plant Piping Test Pressure Schedule shall be tested before
the joints are covered. All other piping may be tested after backfilling.

3.3 PRESSURE TESTING

A.  After the piping to be tested has been filled with water, the test pressure shall be applied and
maintained without interruption within plus or minus $,psi of test pressure for 2 hours plus any
additional time required for Engineer to examine all piping being tested and for Contractor to
locate any defective joints and pipe materials:, The test pressure shall be in accordance with the
requirements specified for pipeline or plant piping.

B.  Plant Piping Test Pressure
L. Piping shall be subjected toythe test pressure as indicated in the Plant Piping Test Pressure
Schedule.
3.4 PLANT PIPING LEAKAGE TESTING
A.  All plant piping shall be watertight and free from leaks. Each leak which is discovered within

the correction petiod stipulated in the General Conditions shall be repaired by and at the
expense of Contractor.

End of Section
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S01 Plant Piping Test Pressure Schedule

Schedule 33 14 00-S01
Plant Piping Test Pressure Schedule

Process Code Service Test Pressure
psig
AGSE AGS Effluent 20
AGSI AGS Influent 20
AIR Air Low Pressure (in-plant and exposed up to reactors) 20
AIR Air Low Pressure (at reactors) 20
DR Drain 20
PD Sump Pump Discharge 20
NPW Plant Water 100
WAGS Waste Activated Granular Sludge 20
WLC Water Level Correction 20
WAGS/WLC Combined WAGS/WLC Pump Discharge 50

End of Section
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Sanitary Utility Sewerage Manholes, Frames, and Covers

SECTION 33 39 13 - SANITARY UTILITY SEWERAGE MANHOLES, FRAMES, AND COVERS

PART 1 - GENERAL

1.1 SCOPE

A.  This section covers the furnishing and installation of standard and drop sewer manholes.
Standard and drop manholes shall be constructed complete with covers, steps, fittings).and other
appurtenances, in accordance with the details in the figures at the end of this sectioh

B.  Where required, special manholes shall be constructed in accordance with the details indicated
on the Drawings.

C. Steps, frames, and covers for structures other than sewer manholes areicovered in other
sections.

1.2 GENERAL

A. At the option of Contractor, standard and drop manhelessmay be constructed with cast-in-place
concrete bases or precast concrete (developed) bases.as indicated on the figures.

B.  Only manholes which are required to have inside/outside pipe and fittings for dropping sewage
into the lower line will be designated as drop manholes. Inside drop manholes where the
incoming line discharges directly into(the)manhole and which do not require special fittings will
be considered standard manholes.

1.3 SUBMITTALS

A.  Drawings and Data

I. Drawings,and data covering precast concrete sections and castings shall be submitted in
accordance with the Submittal Procedures section.

B.  Manhole'Step Submittals

1. When steel-reinforced plastic manhole steps are specified, data submitted shall include
verification of the type and grade of steel used for step reinforcement, typical chemical
analysis of the steel, type and classification of the plastic, and reports of acceptance tests
performed in accordance with ASTM C478, Section 16, and C497, Section 10.

C.  Corrosion Protection Submittals
1. When corrosion protection systems are specified, data submitted shall include corrosion
protection materials, method of application, maintenance requirements, and other
pertinent data.
Four Rivers Sanitation Authority 333913-1 BV Project No. 411752
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Sanitary Utility Sewerage Manholes, Frames, and Covers

1.4 DELIVERY, STORAGE, AND HANDLING

A.  Shipping shall be in accordance with the Product Delivery Requirements section. Handling and

storage shall be in accordance with the Product Storage and Handling Requirements section.

B.  Precast concrete sections shall not be delivered to the job until representative concrete control
cylinders have attained a strength of at least 80 percent of the specified minimum.

C.  Precast concrete sections shall be handled carefully and shall not be bumped or dropped. Hooks

shall not be permitted to come in contact with joint surfaces.

PART 2 - PRODUCTS

2.1 MATERIALS

Precast  Concrete
Reinforcement

Manholes

Cement

Riser and Precast Base
Minimum Wall Thickness

Cone
Adjusting Rings

Cast-in-Place Concrete'Bases

Non-shrifiking Grout

Resilient Manhole/Pipe Connectors

Mastic Fill

Gaskets
Mastic

Four Rivers Sanitation Authority
Rockford, IL
Aerobic Granular Sludge - Phase I

333913-2

and ASTM C478, except as'modified herein.

Cement type shall ‘comply with ASTM C150,
Type I or II. % Water-cementitious materials
ratio shall\not exceed 0.40.  Alternative
materials ‘proposed by Contractor that will
provide_equivalent corrosion protection and
durability may be submitted subject to review
and.acceptance by Engineer.

Circular, uniform outside diameter.
1/12 of inside diameter, plus 1 inch.

Shape shall be eccentric as required; wall
thickness as specified for riser sections.

Circular, with shear keys.

Materials, handling, forms, finishing, curing,
and other work as specified in the cast-in-place
concrete section.

L&M "Crystex", BASF Master Builders
"Masterflow 713 " or "Set Grout", Sauereisen
Cements "Grout No. F-100 Level Fill Grout", ,
or Five Star Products "Five Star Grout".

A-LOK Premium manhole pipe seal.

Butyl rubber compatible with resilient
connector material.

ASTM (C990; Hamilton-Kent "Kent-Seal No.
2", , or Henry Company "Ram-Nek". Cross-
sectional areca as recommended by manhole
manufacturer.

BV Project No. 411752
12/20/2022



Sanitary Utility Sewerage Manholes, Frames, and Covers

2.2

Four Rivers Sanitation Authority
Rockford, IL

Rubber

Rubber Joint Filler

Hardness

Tensile Strength
Coal Tar Epoxy

Corrosion Protection System
Castings

Manhole Rings and Covers

Manhole Steps
Steel-Reinforced Plastic Manhole

ASTM C361, Section 6.9, except gasket shall
be synthetic, with hardness of 40 +5 when
measured by ASTM D2240, Type A
durometer. Natural rubber will not be
acceptable.

Synthetic.

40 £+ 5 when measured by ASTM D2240, Type
A durometer.

1,200 psi minimum.

High-build coal tar epoxy; Ameron-"Amercoat
78HB Coal Tar Epoxy", Carboline "Bitumastic
300M", or Tnemec "46H 413 Hi-Build

Tneme-Tar".
As specified herein.
ASTM A48, Class 35B orbetter.

Clay and _Bailey “"No. 2032" or Neenah
Foundry MR41769-A".

MeadowBurke "BOWCO No. 93813" or M.A.

Steps Industries "PS2-PF"; 1/2 inch deformed steel
bary”ASTM A615, Grade 60 minimum, totally
encapsulated in copolymer polypropylene,
ASTM D4101.

MANUFACTURE

The first riser sections for use with cast-in-place bases shall be provided with horseshoe-shaped
boxouts for connecting'piping to be grouted in, or with circular openings with continuous,
circular, resilient/connectors cast into the riser wall. Boxouts for grouting, if used, shall have
surfaces groovedior roughened to improve grout bond.

Precast base)sections shall be provided with circular openings, with continuous, circular,
resilient,connectors cast into the wall.

Resilient connectors shall be installed in accordance with the manufacturer's recommendations,
except that connectors shall be positioned so that sealing or resealing operations may be
accomplished from inside the manhole.

Precast sections may be provided with lifting notches on the inside faces of walls to facilitate
handling. Lifting notches shall be not more than 3 inches deep; holes extending through the
wall will not be acceptable.

If precast concrete base sections are used, part of the concrete invert fill may be furnished with
the precast unit; however, a rough surface shall be provided to improve bond with the final
invert fill. At least the top 2 inches of the concrete invert fill shall be installed in the field.

333913-3 BV Project No. 411752
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Sanitary Utility Sewerage Manholes, Frames, and Covers

PART 3 - EXECUTION

3.1 INSPECTION

A.  Precast concrete sections shall be inspected when delivered and all cracked or otherwise visibly
defective units shall be rejected.

3.2 CONSTRUCTION

A. Bases

1.

If cast-in-place concrete bases are used, concrete shall be placed on undisturbed earth in
accordance with applicable requirements of the Concrete section.

If precast concrete (developed) bases are used, the subgrade materials shall be excavated
to undisturbed earth and to a uniform elevation which will'permit at least 4 inches of
granular embedment material, as specified in the Excayvation and Fill for Structures
section, to be installed and compacted. The surfacevofithe granular material shall be
carefully graded and the base section accurately set so that connecting pipes will be on
proper line and grade. The elevation of the(granular material shall be adjusted until
proper grade and alignment of the base sectionshas been attained.

No wedging or blocking under precast,concrete bases will be permitted.

When resilient connectors are used,with cast-in-place bases, the concrete fill under the
connecting pipe outside the manhole shall be deleted and shall be replaced with granular
embedment material to undisturbed earth.

In no case shall the invert.section through a manhole be greater than that of the outgoing
pipe. The shape of ‘the invert shall conform exactly to the lower half of the pipe it
connects. Side branches shall be connected with a radius of curve as large as practicable.
All inverts shall'be troweled to a smooth, clean surface.

B.  Riser and Cone"S¢etions and Precast Concrete Adjusting Rings

1.

Circular precast sections and rings shall be provided with a rubber or mastic gasket to
seal'joints between sections and rings. Mastic gaskets shall be used only at temperatures
recommended by the manufacturer. Lifting notches in manhole walls shall be filled with
non-shrinking grout.

Steel-reinforced plastic manhole steps shall be provided. Manhole steps shall be plant-
installed and shall be driven into prepared holes or vibrated into green concrete, in
accordance with the recommendations of the step manufacturer.

Four Rivers Sanitation Authority 333913-4 BV Project No. 411752
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Sanitary Utility Sewerage Manholes, Frames, and Covers

C. Connecting Piping

L.

The space between connecting pipes and the wall of precast sections shall be completely
filled with non-shrink grout, except where resilient connectors are provided.

When resilient connectors are used, the connecting pipe shall be carefully adjusted to
proper line and grade, and the bedding material shall be compacted under the haunches
and to the spring line of the pipe for a distance of at least 6 feet from the manhole wall
and to at least the minimum trench width. The pipe shall be installed in the resilient
connector prior to backfilling outside the manhole and shall be resealed after complétion
of the manhole and backfill. All visible leakage shall be eliminated.

The connecting pipe for installation with resilient connectors shall be plain-end, square
cut spigots and shall not protrude more than 1 inch inside the manhole wall. A clear
distance of at least 1 inch from the end of each connecting pipe and\around the pipe shall
be provided when the concrete invert fill is installed. After completion of the manhole,
the boxout shall be filled with mastic filler material, completely, filling the space beneath
the pipe and extending to at least the spring line. The filler'material shall provide a
smooth, uniform surface between the inside diameter ofithe pipe and the manhole invert.

At each special manhole, rubber joint filler shall be provided around connecting piping.
The filler shall be securely fastened in placeswith suitable wires or straps.

3.3 EXTERIOR COATING

A.  Dampproofing

1.

Before backfilling is started, the outside surfaces of each manhole shall be coated with
one heavy coat of damp proofing as specified in the dampproofing section. Surfaces to
receive coating shall be dry. Dampproofing may be applied to precast units in the shop.
If the shop coating"is*damaged during construction, a touchup coat shall be applied and
allowed to dry ptiorto backfilling.

B.  Manhole Encapstlation System. Not used

34 CASTING COATING

A.  Prior to installation, one coat of coal tar epoxy shall be applied to all castings. Before coating,
castings shall be thoroughly cleaned and properly supported. All loose rust shall be removed by
wire brushing. Castings shall not be handled until the coating is dry and hard.

3.5 STUBS

A.  Stubs for future connections shall be provided in manholes at the locations indicated on the
drawings. Stubs shall be not less than 3 feet nor more than 4 feet long and shall terminate in a
bell with a plug.

End of Section
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Miscellaneous Piping and Accessories Installation

SECTION 40 05 05.11 - MISCELLANEOUS PIPING AND ACCESSORIES INSTALLATION

PART 1 - GENERAL

1.1 SCOPE

A.  This section covers the installation of piping and accessories as indicated on the Drawings-for
the following piping sections:

1. Miscellaneous Piping and Accessories
2. Stainless Steel Pipe and Alloy Pipe, Tubing, and Accessories
3. Miscellaneous Steel Pipe, Tubing, and Accessories (SCH 40)

4. Miscellaneous Plastic Pipe, Tubing, and Accessories (PYC, PVC-DWV, CPVC, HDPE)

5. Cast Iron Soil Pipe and Accessories
6. Copper Tubing and Accessories for refrigerant tubing only
B.  Contractor shall furnish all necessary jointihg/materials, coatings, and accessories that are

specified herein.
C.  Pipe supports and anchors shall befurnished by Contractor and are covered in the Pipe Supports
section. Pipe trenching and backfilling are covered in the Trenching and Backfilling section.
1.2 GENERAL
A.  Coordination
1. Materials,installed under this section shall be installed in full conformity with Drawings,
Specifications, engineering data, instructions, and recommendations of the manufacturer,
unless exceptions are noted by Engineer.
1.3 SUBMITTALS
Ar===Drawings and Data
1. Complete specifications, data, and catalog cuts or drawings shall be submitted in

accordance with the Submittal Procedures section. Items requiring submittals shall
include, but not be limited to, the following:

a. Piping material, class, thicknesses.

b. Cleaning procedure for water piping.

c. Watertight/dusttight pipe sleeves.

d. Materials as specified herein.
Four Rivers Sanitation Authority 400505.11-1 BV Project No. 411752
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Miscellaneous Piping and Accessories Installation

1.4

1.5

Welder Certification

1. Prior to the start of the work, Contractor shall submit a list of the welders he proposes
using and the type of welding for which each has been qualified. Copy of certification
and identification stamp shall be submitted for each welder. Qualification tests may be
waived if evidence of prior qualification is deemed suitable by Engineer.

Spool Drawings

1. Spool drawings indicating the complete line, showing all welded and assembly.items,
except for insulation shoes or nonstress-relieved lines, shall be developed and(submitted
for the following services:
a. Aeration air.
b. WAGS/WLC piping in WAGS/WLC Wetwell.

QUALITY ASSURANCE

Welding Qualifications

1. All welding procedures and operators shall be qualified by an independent testing

laboratory in accordance with the applicable provisions of Section IX of the ASME Code.
All procedure and operator qualifications shall be submitted to the Engineer for review.

Tolerances
1. These tolerances apply to insling items and connections for other lines.
2. The general dimension, such as face-to-face, face or end-to-end, face- or end-to center,

and center-to-center shall bes1/8 inch.

3. The inclination of.flange face from true in any direction shall not exceed 3/64 inch per
foot.

4. Rotation of flange bolt holes shall not exceed 1/16 inch.

DELIVERY) STORAGE, AND HANDLING

Shipping shall be in accordance with the Product Delivery Requirements section. Handling and
storage shall be in accordance with the Product Storage and Handling Requirements section.
All materials shall be stored in a sheltered location above the ground, separated by type, and
shall be supported to prevent sagging or bending.

Plastic pipe, tubing, and fittings shall be stored between 40°F and 90°F.
Coated Pipe
1. Handling methods and equipment used shall prevent damage to the protective coating and

shall include the use of end hooks, padded calipers, and nylon or similar fabric slings
with spreader bars. Bare cables, chains, or metal bars shall not be used. Coated pipe

Four Rivers Sanitation Authority 400505.11-2 BV Project No. 411752
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Miscellaneous Piping and Accessories Installation

shall be stored off the ground on wide, padded skids. Plastic-coated pipe shall be covered
or otherwise protected from exposure to sunlight.

PART 2 - PRODUCTS

2.1 SERVICE CONDITIONS

A.  Pipe, tubing, and fittings covered herein shall be installed in the services indicated in the‘various

pipe sections.
2.2 MATERIALS

A.  Threaded Fittings

1. Anti-Seize Thread Lubricant: Jet-Lube "Nikal," John Crane’ "Thread Gard Nickel,"
Never-Seez "Pure Nickel Special,”" or Permatex "NickelAnti-Seize."

2. Teflon Thread Sealer: Paste type; Hercules "Real-tuff!, John Crane "JC-30", or Permatex
"Thread Sealant with Teflon."

3. Teflon Thread Tape: Hercules “Tape Dope”or.John Crane “Thread Tape.”
B.  Solvent Welded Fittings
1. Solvent Cement for PVC Systems: ' ASTM D2564.
2. Solvent Cement for CPV.€, Systems: ASTM F493.
3. Primer for PVC Systems: ASTM F656.
C.  Insulating Fittings
1. Threaded:, Dielectric steel pipe nipple, ASTM AS53, Schedule 40, polypropylene-lined,
zine plated, Perfection Corp. “Clearflow Fittings.”

2. Flanged: Epco “Dielectric Flange Unions” or Central Plastics “Insulating Flange
Unions.” Fittings shall be suitable for the fluid and temperature. Insulating flanges in
WAGS/WLC Wetwell shall be suitable for chloride concentrations up to 300 mg/L.

D."Pipe Insulation: See Section 40 42 11 — Mechanical Insulation.

E. Watertight/Dusttight Pipe Sleeves: O-Z Electrical Manufacturing “Thruwall” and “Floor Seals,”
or Thunderline “Link Seals,” with modular rubber sealing elements, nonmetallic pressure plates,
and galvanized bolts.

1. Pipe Sleeve Sealant: Polysulfide or urethane, as specified in the Caulking section or as
indicated in the Drawings.

Four Rivers Sanitation Authority 400505.11-3 BV Project No. 411752
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Miscellaneous Piping and Accessories Installation

F. Protective Coatings

I. Tape Wrap: ANSVTAWWA C209, except single ply tape thickness shall not be less than
30 mils 760 um; Protecto Wrap “200” or Tapecoat “CT.”

2. Primer: As recommended by the tape manufacturer.
G.  Refrigerant copper tubing to ASTM B280 suitable for air conditioning. Refer to Section 23 80
00 - Refrigeration Systems.

PART 3 - EXECUTION

3.1 INSPECTION

A.  All piping components shall be inspected for damage and cleanliness*before being installed.
Any material damaged or contaminated in handling on the job shall not'be used unless it is
repaired and recleaned to the original requirements by Contractor. Such material shall be
segregated from the clean material and shall be inspected andvapproved by Owner or his
representative before its use.

32 PREPARATION
1. Field Measurement
a. Pipe shall be cut to measurements taken at the site, not from the Drawings. All
necessary provisions shall be made in laying out piping to allow for expansion and
contraction. Piping, shall not obstruct openings or passageways. Pipes shall be

held free of cemtact with building construction to avoid transmission of noise
resulting from expansion.

33 INSTALLATION

A.  General
1. Allvinstruments and specialty items shall be installed according to the manufacturer’s
instructions and with sufficient clearance and access for ease of operation and
maintenance.
2. Flat faced wrenches and vises shall be used for copper tubing systems. Pipe wrenches

and vises with toothed jaws will damage copper materials and shall not be used. Bends
in soft temper tubing shall be shaped with bending tools.

B.  Pipe Sleeves or Wall Pipe

1. Piping passing through concrete or masonry shall be installed through sleeves that have
been installed before the concrete is placed or when masonry is laid or shall be cast into
the concrete where indicated on the Drawings. Pipe sleeves installed through floors with
a special finish, such as ceramic or vinyl composition tile, shall be flush with the finished
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Miscellaneous Piping and Accessories Installation

floor surface and shall be provided with nickel or chromium plated floor plates. Unless
otherwise indicated on the Drawings, in all other locations where pipes pass through
floors, pipe sleeves shall project not less than 1 inch nor more than 2 inches above the
floor surface, with the projections uniform within each area. In the case of insulated
pipes, the insulation shall extend through pipe sleeves. Where the Drawings indicate
future installation of pipe, sleeves fitted with suitable plastic caps or plugs shall be
provided.

Holes drilled with a suitable rotary drill will be considered instead of sleeves for.piping
which passes through interior walls and through floors with a special finish.

Unless otherwise indicated on the Drawings, all pipes passing through walls or slabs
which have one side in contact with earth or exposed to the weather|shall be sealed
watertight with special rubber-gasketed sleeve and joint assemblies,or with sleeves and
modular rubber sealing elements.

Piping shall be made dusttight and gastight with special rubber=gasketed sleeve and joint
assemblies; with sleeves sealed with modular rubber sealings€lements; or by caulking
with oakum and polysulfide or urethane sealant, when passing through the following
locations:

a. Walls below grade

C.  Pipe Joints

L.

Pipe joints shall be carefully and neatly made in accordance with the indicated
requirements.

Threaded

a. Pipe threads shall ‘eonform to ANSI/ASME B1.20.1, NPT, and shall be fully and
cleanly cut with=sharp dies. Not more than three threads at each pipe connection
shall remain-exposed after installation. Ends of pipe shall be reamed after
threading“and before assembly to remove all burrs. Unless otherwise indicated,
threaded joints shall be made up with teflon thread tape, thread sealer, or a suitable
joint compound.

b. Threaded joints in plastic piping shall be made up with teflon thread tape applied
to all male threads. Threaded joints in stainless steel piping shall be made up with
teflon thread sealer and teflon thread tape applied to all male threads. Threaded
joints in steel piping for chlorine service shall be made up with teflon thread tape
or litharge and glycerine paste applied to all male threads.

Solvent Welded

a. Solvent welded connections shall only be used for PVC or CPVC pipe. All joint
preparation, cutting, and jointing procedures shall comply with the pipe
manufacturer's recommendations and ASTM D2855. Pipe ends shall be beveled or
chamfered to the dimensions recommended by the manufacturer. Newly
assembled joints shall be suitably blocked or restrained to prevent movement
during the setting time recommended by the manufacturer. Pressure testing of
solvent welded piping systems shall not be performed until the applicable curing
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time, as set forth in Table X2.1 of ASTM D2855, has elapsed. Solvent welding
shall be performed by bonding operators who have met the requirements of ASME
B31.3 and A328.

4, Epoxy and Adhesive Bonded

a.

Epoxy and adhesive bonded joints shall only be used for FRP pipe. All joint
preparation, cutting, and jointing procedures shall comply with the pipe
manufacturer's recommendations. Adhesive shall be mixed and applied in
accordance with the manufacturer's recommendations. After joining, cither) the
pipe or the fitting shall be rotated approximately one-half turn to ‘uniformly
distribute adhesive. A slight fillet of adhesive at the bond line is desirable, but all
excess adhesive shall be wiped off immediately. Newly assembled joints shall be
suitably blocked or restrained to prevent movement during. the curing period
recommended by the manufacturer.

5. Heat Fusion Bonded

Heat fusion bonded joints shall be used for polyethylene pipe with socket and butt
fusion fittings. All joint preparation, cutting,“jointing equipment, and jointing
procedures shall comply with the pipesmanufacturer's recommendations. The
heating time, temperature, pressureyapplied to the joint during bonding, and
cooling time shall consistently produce leaktight joints as strong as the pipe being
joined.

6. Flanged

a.

Flange bolts shall beytightened sufficiently to slightly compress the gasket and
effect a seal, butshall not'be torqued less than the minimum value required by the
gasket manufacturers, Flange bolts shall not be so tight as to fracture or distort the
flanges. A plain“washer shall be installed under the head and nut of bolts
connecting plastic pipe flanges. Anti-seize thread lubricant shall be applied to the
threaded portion of all stainless steel bolts during assembly.

Flange bolt'holes shall be oriented as follows, unless otherwise indicated on the
spool drawings:

1)  Vertical flange face: Bolt holes to straddle the vertical centerline.

2) Horizontal flange face: Both holes shall be aligned with connecting pipe.

Pipe sealants, thread compounds, or other coatings shall not be applied to flange
gaskets unless recommended by the gasket manufacturer for the specified service
and approved by Engineer.

Welds at orifice flanges shall have internal surfaces ground smooth to the pipe
wall.

Slip-on flanges shall be welded inside and outside. There shall be a distance of
approximately 1/16 to 1/8 inch between the edge of the fillet weld and the face of
the flange. The seal weld shall be applied so that the flange face shall be free of
weld spatter and does not require refacing.

Flat-faced flanges shall be used when mating to Class 125 flanges. Full-face
gaskets shall be used with flat-faced flanges and ring gaskets shall be used with
raised faced flanges.
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10.

Weld neck flanges shall be used with butt-weld fittings. The bore of weld neck
flanges shall match the pipe wall thickness.

Insulating joints connecting submerged (buried) piping to exposed piping shall be
installed above the maximum water surface elevation and before the first pipe
support not having coated anchor bolts or adhesive-bonded concrete anchors. All
submerged (buried) metallic piping shall be isolated from the concrete
reinforcement. Insulating flanges shall be tested for electrical isolation after
installation and bolt-up but prior to introduction of conducting fluid.

Welded

Welding shall conform to the specifications and recommendations contained in the
"Code for Pressure Piping", ANSI B31.1.

Weld cross-sections shall be equal to or greater than the pipe)wall thickness.
Welds shall be smooth and continuous and shall have  interior projections no
greater than 1/16 inch. Backing strips or rings shall motybe used except with
specific prior review by Engineer as to use, material, and\design. Root gap inserts
that are completely melted and consumed in the weldsbead are acceptable only
when reviewed in advance by Engineer.

Stainless steel welding shall be inert gas tungsten ar¢ (TIG) or the direct current,
straight polarity, inert gas metal arc process\(MIG). Refer to Section 40 05 23 —
Stainless Steel Pipe and Alloy Pipe, (Tubing, and Accessories for additional
stainless steel welding requirements.

Carbon steel welding shall be made by the shielded metal arc process.

For socket weld joints, fully engage the two pipe ends, then separate them by
1/16 inch prior to welding tofall space for shrinkage.

Grooved Couplings

a.

Grooves for grooved, couplings shall be cut with a specially designed grooving
tool. Grooves(cut in steel pipe shall conform to flexible grooving dimensions, as
set forth infLAWWA C606, and shall be clean and sharp without burrs or check
marks.

Push-on

Gasket installation and other jointing procedures shall be in accordance with the
recommendations of the manufacturer. Each spigot end shall be suitably beveled
to facilitate assembly. All joint surfaces shall be lubricated with a heavy vegetable
soap solution immediately before the joint is completed. Lubricant shall be
suitable for use in potable water, shall be stored in closed containers, and shall be
kept clean.

Rubber-Gasketed

Rubber-gasketed joints for hub and spigot type cast iron soil pipe shall have plain
spigot ends, without beads. Cut ends of all pipe shall be cut square, beveled, and
all burrs shall be removed. Spigot ends shall be coated with a lubricant
recommended by the gasket manufacturer and fully seated in the gasket. Clamps
for hubless cast iron soil pipe shall be installed in accordance with the
manufacturer's recommendations.
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Miscellaneous Piping and Accessories Installation

1.

D.  Pipe

10.

Other Pipe Joints

a. Coupled joints in tempered glass pipe, plastic joints in vitrified clay pipe, and other
proprietary type joints shall be made in accordance with the manufacturer's
recommendations and to the satisfaction of Engineer.

Pipe shall be installed as specified, as indicated on the Drawings, or, in the absence of
detail piping arrangement, in a manner acceptable to Engineer.

Piping shall be installed without springing or forcing the pipe in a manner ‘which would
induce stresses in the pipe, valves, or connecting equipment.

Piping shall be supported in conformance with the Pipe Supports section:

Piping shall be connected to equipment by flanges or unions™as specified in the various
piping sections. Piping connecting to equipment shall be supperted by a pipe support and
not by the equipment.

Water, gas, and air supply piping shall be providedwwith a shutoff valve and union at each
fixture or unit of equipment, whether om not indicated on the Drawings, to permit
isolation and disconnection of each item without disturbing the remainder of the system.
Air supply piping shall be provided with“séctionalizing valves and valved air inlet
connections as needed for isolation of portions of the system for periodic testing. Gas
supply lines to buildings shall be provided with a shutoff valve and union located above
grade immediately outside the.building. A capped drip leg shall be provided at the
bottom of the vertical riser of gas supply piping adjacent to gas-fired appliances.

A union shall be provided'within 2 feet of each threaded-end valve unless there are other
connections which will permit easy removal of the valve. Unions shall also be provided
in piping adjacent to devices or equipment which may require removal in the future and
where required by.the Drawings or the Specifications.

All air piping,shall be graded to points of drainage collection where drip legs and drain
valves,shall be provided. Air piping shall be sized for the service conditions, with the
indicatedminimum sizes:

Service Minimum Size
Air supply 1/2 inch OD
Bubbler drop pipes 3/4 inch

Water supply piping within structures shall be arranged, and facilities provided, for
complete drainage. All piping serving metering equipment shall be uniformly graded so
that air traps are eliminated and complete venting is provided.

Stuffing box leakage from water sealed pumps shall be piped to the nearest point of
drainage collection.

Taps for pressure gauge connections on the suction and discharge of pumping units shall
be provided with a nipple and a ball type shutoff valve.
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Miscellaneous Piping and Accessories Installation

1.

12.

13.

14.

15.

16.

Drilling and tapping of pipe walls for installation of pressure gauges or switches will not
be permitted.

In all piping, insulating fittings shall be provided to prevent contact of dissimilar metals,
including but not limited to, contact of copper, brass, or bronze pipe, tubing, fittings,
valves, or appurtenances, or stainless steel pipe, tubing, fittings, valves, or appurtenances
with iron or steel pipe, fittings, valves, or appurtenances. Insulating fittings shall also be
provided to prevent contact of copper, brass, or bronze pipe, tubing, fittings, valves or
appurtenances with stainless steel pipe, tubing, fittings, valves, or appurtenances.

Branch connections in horizontal runs of steam, air, and gas piping shall be made from
the top of the pipe.

Polyethylene piping shall be installed in accordance with sihe’, manufacturer's
recommendations. A continuous 12 AWG THHN insulated copper tracer wire shall be
placed 6 inches above all portions of the buried pipe, but no merejthan 18 inches below
the ground surface. Where the pipe extends above grade, a 2 foot length of wire shall be
coiled and attached to the pipe.

Piping adjacent to flow sensors shall be installed insaceordance with the requirements of
the manufacturer of the flow sensor and commonly~accepted design practices of the
appropriate straight pipe runs both upstreamiand downstream.

Drains required for operation are shownen“the Drawings. However, vents at all high
points and drains at all low points in the piping that are required for complete draining for
pressure test may not be shown onrthese Drawings. Contractor shall add such items as
found to be necessary during.detail piping design and/or piping installation.

E. Reducers

1.

Eccentric reducers shall be’installed flat on the bottom for steam, condensate return and
digester gas services.

F. Valves

L.

Isolatien valves provided with equipment and instruments shall be located in a manner
which will allow ease of access and removal of the items to be isolated. Prior to
soldering or brazing valves, teflon and elastomer seats and seals shall be removed to
prevent damage.

34 PIPING ASSEMBLY

A. General

L.

Contractor shall only use labor that has been qualified by training and experience to
capably perform the specified activities required to accomplish the work in a satisfactory
manner

2. Any deviations from the Specifications or piping locations shown on the Drawings
require prior review and approval by Engineer.
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B.  Buttwelded Piping

1. The specification and qualification of weld joints and welders for buttwelded piping shall
be in accordance with ASME Boiler Pressure Vessel Code, Section I1X, Welding and
Brazing. Weld procedure specifications (WPS) and procedure qualification reports
(PQR) shall be submitted to Engineer for review and validation of joint design,
efficiencies and strength before installation begins.

2. Nondestructive examination (NDE) shall be in accordance with the ASME Boiler and
Pressure Vessel Code, Section V, Nondestructive Examination. The minimum level of

NDE shall be as follows:
a. 100 percent visual examination of welds by a qualified examiner)(per ASME
B31.1), and

b. Radiographic testing (RT) of 10 percent random sampling of welds.

3. If the Contractor wants to use alternative techniques or intends to apply alternative
methods considered equivalent to those indicated herein, a proposal on such techniques
or methods shall be submitted in writing to Engineer(for review and approval at least
14 days before intended date of use.

4. Welding shall not begin until weld joint and welder qualification submittals have been
reviewed and approved. NDE shall be performed before the pressure and leakage testing
of the piping. Weld acceptance standards shall be in accordance with ASME B31.1,
Chapter VI. If a weld fails the NDE, it, shall be repaired and the test repeated at no
additional cost to the Owner.

3.5 PROTECTIVE COATING

A.  Standard weight steel pipe in’buried locations will have exterior surfaces protected with a shop
applied plastic coating.

B.  Where specified in the'Miscellaneous Steel Pipe, Tubing, and Accessories section, extra strong
steel pipe in buriéd locations will have exterior surfaces protected with a shop applied plastic
coating or a shop,applied tape wrap. Where not specified to be shop coated or wrapped in the
Miscellaneous Steel Pipe, Tubing and Accessories section, a tape wrap shall be field applied.
The extetior)surfaces of all fittings, couplings, specials, and other portions of buried piping not
protected with plastic coating shall be tape-wrapped in the field.

C.« (Allhsurfaces to be tape-wrapped shall be thoroughly cleaned and primed in accordance with the
tape manufacturer's recommendations immediately before wrapping. The tape shall be applied
by two-ply (half-lap) wrapping or as needed to provide a total installed tape thickness of at least
60 mils. Joints in plastic-coated pipe shall be cleaned, primed, and tape-wrapped after
installation.

D.  Joints in galvanized steel piping in underground locations shall be field painted with two coats
of coal tar epoxy coating.
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E. Inspection

L.

All shop-applied plastic coatings and tape wrap on pipe or fittings shall be inspected for
holidays and other defects after receipt of the pipe or fitting on the job and immediately
before installation. All field-applied tape wrap on pipe, joints, fittings, and valves shall
be inspected for holidays and other defects following completion of wrapping.
Inspection of plastic coatings after installation of the pipe or fitting in the trench shall be
made where, in the opinion of Engineer, the coating may have been damaged during
installation. Holidays and defects disclosed by inspection shall be repaired in accordance
with the recommendations of the coating or tape wrap manufacturer, as applicable:

The inspection shall be made using an electrical holiday detector. The ‘detector and
inspection procedures shall conform to the requirements of (Section4.4 of
ANSI/AWWA C209.

3.6 PRESSURE AND LEAKAGE TESTING

A.  All specified tests shall be made by and at the expense of Contractor in the presence, and to the
satisfaction of Engineer. Each piping system shall be tested for at least 1 hour with no loss of
pressure. The Contractor shall coordinate this section‘with the Pipeline Pressure and Leakage
Testing section. Piping shall be tested at the indicated pressures:

Service Test Pressure Test Medium
Water supply 1-1/2 times\working Water
pressure but net less than
120 psi
WAGS/WLC piping 1-1/2times working Water
pressure but not less than
50 psi
Gas supply 1-1/2 times working Compressed air
pressure but not less than
60 psi
Low Pressure/Air 13.2 psig Compressed air with 100
percent of all oil 0.025
micron and larger
removed
B.  CGoempressed air or pressurized gas shall not be used for testing plastic piping unless specifically

recommended by the pipe manufacturer.

C."y» Leakage may be determined by loss-of-pressure, soap solution, chemical indicator, or other
positive and accurate method acceptable to Engineer. All fixtures, devices, or accessories
which are to be connected to the lines and which would be damaged if subjected to the specified
test pressure shall be disconnected and the ends of the branch lines plugged or capped as needed
during the testing.

D.  Unless otherwise required by the applicable codes, drainage and venting systems shall be water
tested. For water testing, the drainage and venting system shall be filled with water to the level
of the highest vent stack. For air testing, the system shall be charged with air to a minimum
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3.7

pressure of 5 psig. Openings shall be plugged as necessary for either type of test. To be
considered free of leaks, the system shall hold the water or air for 30 minutes without any drop
in the water level or air pressure.

All necessary testing equipment and materials, including tools, appliances and devices, shall be
furnished and all tests shall be made by and at the expense of Contractor. Contractor shall give
Engineer 5 working days advanced notice of scheduled testing.

All joints in piping shall be tight and free of leaks. All joints which are found to leak, by
observation or during any specified test, shall be repaired, and the tests repeated.

Air Pressure Tests

1. Pressure tests shall be performed on all air piping systems as specified herein to conform
to ASME B31.1.

2. The test pressure shall be as specified herein and shall(not “exceed the maximum
allowable test pressure of any non-isolated component, such:as vessels, compressors,
blowers, or valves, in the system. The pressure in the system shall gradually be increased
to not more than one-half of the test pressure, after whichthe pressure shall be increased
in steps of approximately one-tenth of the test pressure-until the required test pressure has
been reached. The pressure shall be continuously ‘maintained for a minimum duration of
10 min. It shall then be reduced to the blowgr rated discharge pressure held for such time
as may be necessary to conduct the examination for leakage.

3. Examination for leakage detected by soap bubble or equivalent method shall be made at
all joints and connections. The piping system, exclusive of possible localized instances at
the compressor, blower, or valve packing, shall show no evidence of leaking.

4. Contractor shall be responsible for ensuring that all air piping is free of leaks. All joints
which are found to beleaking shall be repaired and the test repeated.

CLEANING

The interior of all pipe, valves, and fittings shall be smooth, clean, and free of blisters, loose
mill scale, sandy-dirt, and other foreign matter when installed. Before being placed in service,
the interior of all lines shall be thoroughly cleaned, to the satisfaction of Engineer.

Metal anhydrous ammonia, chlorine and sulfur dioxide piping shall be cleaned as recommended
by‘the gas chemical feed system supplier. All surfaces which may come into contact with gas
chemical shall be thoroughly dry and free of oil or grease before being placed in service. The
recommended cleaning procedures shall be submitted for review in accordance with the
Submittals section.

Tin-lined copper tubing for distribution of distilled water shall be flushed and cleaned with
distilled water in accordance with the tubing manufacturer's recommendations.
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3.8 ACCEPTANCE

A.  Owner reserves the right to have any section of the piping system which he suspects may be
faulty cut out of the system by Contractor for inspection and testing. Should the joint prove to
be sound, Owner will reimburse Contractor on a time-and-material basis as specified in the
Contract. Should the joint prove to be faulty, the destructive test will continue joint by joint in
all directions until sound joints are found. Costs for replacement of faulty work and/or
materials shall be the responsibility of Contractor.

End of Section
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Pipe Supports

SECTION 40 05 07 — PIPE SUPPORTS

PART 1 - GENERAL

1.1

1.2

A.

SCOPE

This section covers the furnishing and installation of pipe hangers, brackets, supports, bracing,
anchorage, and the design for the pipe support system for pipes 12 inches and smaller! Pipe
support systems for pipes greater than 12 inches in diameter are shown in the Drawings. Pipe
supports shall be furnished complete with all necessary inserts, bolts, nuts, rods,(washers, and
other accessories. This section also covers the spacing of expansion joints in,pipes 12 inches in
diameter and smaller. Expansion joint products and materials are covered/in theTespective
piping sections.

This section covers pipe supports for the following pipe materials:
L. Cast or ductile iron

2. Stainless Steel

3. Steel (Process Air)

4, Copper (other)

5. PVC Schedule 40

6. Polypropylene DWV

7. PVDF DWV

8. Cast iron soil pipe

GENERAL

Contractor.shall provide pipe supports, anchors, flexible couplings, and expansion joints for all
piping systems. The Drawings indicate pipe supports, anchors, flexible couplings, and
expansion joints for pipes larger than 12 inches in diameter, and in special cases for pipes that
are/12 inches and smaller. Contractor shall design anchors, pipe supports, expansion joints, and
flexible couplings not already shown on the Drawings, in accordance with the requirements
specified herein.

Contractor’s design shall include pipe supports, bracing, and anchorage adjacent to expansion
joints, couplings, valves, in-line devices, equipment, wyes and tees, or changes in direction as
required for dismantling piping, removing valves or other in-line devices, disconnecting piping
from equipment, and pipe support, in addition to supports in accordance with the maximum
spacing specified herein. The pipe support system design by Contractor shall rigidly support
pipe so there is no visible movement or visible sagging between supports. The system shall
comply with specified piping code requirements.
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C.

D.

1.3

A.

B.

C.

Contractor shall not delete or relocate the supports, expansion joints, or couplings indicated on
the Drawings without written approval of Engineer.

General Equipment Stipulations

1. The General Equipment Stipulations shall apply to all supports furnished under this
section. If requirements in this specification differ from those in the General Equipment
Stipulations, the requirements specified herein shall take precedence.

SUBMITTALS

General Drawings and Data.

1. Complete data, catalog information, and drawings covering fabricated pipe supports,
fabricated inserts, and stainless steel, galvanized, and copper-plated and plastic-coated
pipe supports shall be submitted in accordance with the Submittal Procedures section.

Intended Use and Location Schedule.

1. Data shall include a listing of the intendedsuse and general location of each item
submitted.

Meteorological and Seismic Certification.

L. When a wind and/or seismic design is required, Contractor shall submit confirmation of
compliance with the Meteorologicahand Seismic Design Criteria section.

PART 2 - PRODUCTS

2.1

A.

B.

C.

D.

E.

MATERIALS

Unless otherwise/indicated, all pipe supports shall comply with ANSI/MSS SP-58 and MSS
SP-69. Materials, of Construction for fabricated steel supports are covered in the Structural and
Miscellaneous'Metals section. All pipe support materials shall be packaged as necessary to
ensure delivery in satisfactory condition.

Unless otherwise specified or indicated on the Drawings, pipe supports shall be fabricated of
manufacturer's standard materials and provided with manufacturer's standard finish.

Design loads for inserts, brackets, clamps, and other support items shall not exceed the
manufacturer's recommended loads.

Pipe supports shall be manufactured for the sizes and types of pipe to which they are applied.
Strap hangers will not be acceptable. Threaded rods shall have sufficient threading to permit the
maximum adjustment available in the support item. Continuously threaded rod is not acceptable
for hanger rods over 12 inches in length.

Unless accepted by Engineer, the use of supports which rely on stressed thermoplastic
components to support the pipe will not be permitted.
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F.

K.

2.2

A.

Contact between dissimilar metals, including contact between stainless steel and carbon steel,
shall be prevented. Portions of pipe supports which come into contact with other metals that are
dissimilar shall be rubber or vinyl coated.

Supports for brass or copper pipe or tubing shall be copper plated or plastic coated.

Stainless steel supports shall be AISI Type 304 or 316 stainless steel, except for stainless steel
supports fabricated by welding which shall be AISI Type 304L or 316L. Only Type 316 or
316L stainless steel supports shall be provided in the WAGS/WLC Wetwell and at the AGS
Reactor tanks.

For hot air piping, support material shall match pipe material, or an insulating materialjsuitable
for the temperature such as Teflon shall be used.

Hot-dip galvanized supports shall be in accordance with ASTM A153 and*A385. Galvanized
supports shall be provided in Pipe Galleries and AGS Support Facility4ornon-potable water

piping.

Pipe support types and application shall comply with Table 1.

WIND AND SEISMIC LOADS

Wind and seismic loads for worst case conditions,of-either full, partially full, or empty pipes
shall be considered in the design. Seismic design,requirements for products specified herein
shall be as indicated in the Meteorological-and ‘Seismic Design Criteria section.

PART 3 - EXECUTION

3.1

A.

B.

C.

APPLICATION

Concrete inserts or anchor bolts shall be used to support piping from new cast-in-place concrete.
Fastening of supp0rts to existing concrete and masonry shall be in accordance with the
Anchorage in Conercte and Masonry section.

Anchorage'shall be provided to resist thrust due to temperature changes, changes in diameter or
direction, ‘'or dead-ending. Anchors shall be located as specified to force expansion and
comtraction movement to occur at expansion joints, loops, or elbows, and as needed to prevent
exeessive bending stresses and opening of mechanical couplings. Anchorage for temperature
changes shall be centered between elbows and mechanical joints used as expansion joints.
Anchorage for bellows type expansion joints may be located adjacent to the joint.

When expansion joints are required, pipe guides shall be provided adjacent to bellows type
expansion joints. Guides will not be required where mechanical couplings are permitted as
expansion joints. Guides shall be located on both sides of expansion joints, except where
anchors are adjacent to the joint. Unless otherwise indicated on the Drawings, one guide shall
be within four pipe diameters from the joint and a second guide within 14 pipe diameters from
the first guide. Pipe supports shall allow adequate movement; pipe guides shall not be used for
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anchoring pipe against longitudinal forces. Pipe guides shall be provided at locations as
recommended by the manufacturer.

D.  Pipe supports for insulated cold piping systems shall be sized for the outside diameter of the
insulated pipe, and an insulation protection shield shall be installed between the support and the
insulation. Rigid insulation inserts shall be installed between the pipe and the insulation shields
for piping larger than 2 inches or when needed to prevent crushing of the insulation. Inserts
shall be of the same thickness as the adjacent insulation and shall be vapor sealed.

E. Insulated hot piping systems shall be supported by clevises, clamps, support saddles, or.rollers.
Pipe clamps shall be attached directly to the pipe. Support saddles and rollers shall be 'sized for
the outside diameter of the insulated pipe, and an insulation protection saddle shall be installed
at the support.

F. When supports for the FRP piping systems are in contact with less than 180.degrees of the pipe
surface or when the width of the support is less than one-third the nominalypipe diameter
(4 inches minimum), an FRP or steel saddle, shaped to the outside diameter of the pipe, shall be
bonded to at least the bottom 120 degrees of the pipe.

3.2 TYPES OF SUPPORTS

A.  The products for pipe supports shall be as indicated in, Table 1 for the specified type and size of
support. Where stainless steel is specified for pipe supports but is not available from the name
suppliers for the model specified in Table 1,'Contractor shall provide a heavier duty support that
is available in stainless steel.

TABLE- +TYPES OF SUPPORTS

MSS SP 69
Description and Service Type (Note 1) Specification
Hangers
2-1/2 inch and smaller pipe
For hot and cold insulated
piping
Clevis 1 B-Line “B3100,” Anvil “260”
Piping Technology & Products
Fig. 83.

Other services
J-style 5 B-Line “B3690,” Anvil “67,”

Unistrut “J Hanger,” or Piping
Technology & Products Fig. 67.

Clevis 1 B-Line “B3104,” Anvil “260,” or
Piping Technology & Products
Fig. 83.
3 Through 12 inch pipe
(Note 3)
For hot insulated piping
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TABLE 1 - TYPES OF SUPPORTS

MSS SP 69
Description and Service Type (Note 1) Specification
Double bolt 3 B-Line “B3144,” Anvil “295,” or
Piping Technology & Products
Fig. 70.
For cold insulated piping
Clevis 1 B-Line “B3100,” Anvil “260,” or
Piping Technology & Products
Fig. 83.
For uninsulated cold
piping
Clamp 4 B-Line “3140,” Anvil “212,” or
Piping Technology & Products
Fig. 50.
Clevis 1 B-Line*“B3100,” Anvil “260,” or
Riping Technology & Products
Fig. 83.

Other services

Clevis 1 B-Line “B3100” or Anvil “260” for
steel pipe; B-Line “B3102,” Anvil
“590,” or Piping Technology &
Products Fig. 83 C. L. for cast iron
pipe.
Concrete Inserts, Steel

12 inch and smaller pipe 18 Channel 12 ga, galv, 1-5/8 by
1-3/8 inches , min. 8 inches 200 mm
long, anchor lugs on 4 inch centers,
at least three lugs, end caps, and
filler strip.

Beam Clamps, Malleable Iron 21 B-Line “3050” and “3055,” Anvil
or Steel, 12 inch and smaller “133” and “134,” or Piping
pipe Technology & Products Fig. 130
and Fig. 130 (SP).
28,29 Anvil “292” or Piping
Technology & Products Fig. 140.
30 B-Line “3054,” Anvil “228,” or
Piping Technology & Products
Fig. 140.
Side Beam Bracket 34 B-Line “B3062,” Anvil “202,” or
Piping Technology & Products
Fig. 20L.
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TABLE 1 - TYPES OF SUPPORTS

MSS SP 69
Description and Service Type (Note 1) Specification
Wall Supports and Frames,
Steel, 12 inch and smaller pipe
(Note 2)
Brackets 32 B-Line “B3066,” Anvil “195,” or
Piping Technology & Products
Fig. 76.
33 B-Line “B3067,” Anvil “199,” or
Piping Technology & Preducts
Fig. 76.
Prefabricated channels -- 12 ga, galv, 1-5/8 inches , with
suitable bracketsiand pipe clamps.
Offset pipe clamp, 1-1/2 inch -- Galv, 1-1/4 by 3/16 inch steel, with
and smaller pipe 3/8 inch ‘bolts,
Offset pipe clamp, 2 to - Galv, 1-1/4 by 1/4 inch steel, with
3-1/2 inch pipe 3/8inch bolts.
Floor Supports, Steel or Cast
Iron
6 inch and smaller pipe 37 (with base) B-Line “B3090,” Anvil “259” or
Piping Technology & Products
Fig. 48.
8 through 12 inch pipe 38 B-Line “B3093,” Anvil “264” or
Piping Technology & Products
Fig. 46.
Pipe Alignment Guides - B-Line “B3281” through “B3287,”
Anvil “255,” or Piping
Technology & Products Fig. 6.
Turnbuckles Steel 13 B-Line “B3202,” Anvil “230,” or
Piping Technology & Products
Fig. 30.
Hanger Rods, Carbon Steel, -- B-Line “B3205,” Anvil “140,” or
Threaded Both Ends, 3/8 inch Piping Technology & Products
minimum size Fig. 128.
Weldless Eye Nut, steel 17 B-Line “B3200,” Anvil “290,” or
Piping Technology & Products
Fig. 40.
Insulation Protection Saddle 39 B-Line “B3160 Series,” Anvil
“160 Series,” or Piping
Technology & Products Fig. 184.
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TABLE 1 - TYPES OF SUPPORTS

MSS SP 69
Description and Service Type (Note 1) Specification
Insulation Protection Shield 40 B-Line “B3151,” Anvil “167,” or
Piping Technology & Products
Fig. 183.

Table 1 Notes:
1. MSS SP-69 supports and hangers are illustrated on Figure 1-40 05 17.13.

2. Pipe clamps or other devices which rely on the application of a clamping forcéite
the supported pipe in order to maintain the clamp position or location ina
prefabricated channel or track will not be acceptable for use with nonmetallic pipe
or tubing.

3. Alternatively, pipe hangers for 12 inch pipe may be saddle type-as indicated on
the Drawings.

3.3 SUPPORT SPACINGS

A.  Pipe supports and expansion joints shall be spaced.in acecordance with Tables 2, 3, 4, and 5. The
types of pipes to be supported are as specified herein,, Table 2 covers spacings for the standard
operating conditions specified for each pipe material..Tables 3 and 4 cover PVC and FRP pipe
spacings where operating conditions are in‘excess of the temperature and specific gravity
requirements covered in Table 2. Table 5 covers’PVC and FRP pipe which carries air or liquids
with a specific gravity other than 1.0. Spacing in the tables is the maximum spacing considering
gravity loads. Where Contractor’s design includes lateral and longitudinal forces due to seismic
loads, wind loads, and other forces, the spacing requirement may be less than that indicated in
the tables.

TABLE 2 - MAXIMUM PIPE'SUPPORT SPACING AT STANDARD TEMPERATURES
AND SERVICES

Max Run
Without Expansion
Expansion Joint, Joint Max
Pipe Support Loop, or Bend Spacing
. Type of
Max Spacing (Note 1) (Note 2) Expansion
Type of Pipe feet feet feet Joints
Castron or Ductile 15 80 80 Note 6
iron
Steel, for other services
1-1/4 inch and 7 30 100 Note 3
smaller
1-1/2 to 4 inch 10 30 100 Note 3
Over 4 inch 15 80 80 Note 6
Stainless steel
Four Rivers Sanitation Authority 400507 -7 BV Project No. 411752
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TABLE 2 - MAXIMUM PIPE SUPPORT SPACING AT STANDARD TEMPERATURES
AND SERVICES

Max Run
Without Expansion
Expansion Joint, Joint Max
Pipe Support Loop, or Bend Spacing
5 Type of
Max Spacing (Note 1) (Note 2) Expansion
Type of Pipe feet feet feet Joints
1-1/4 inch and 7 30 100 Note 3
smaller
1-1/2 to 4 inch 10 30 100 Note 3
Over 4 inch 15 80 80 Note 3
Copper, for services other than hot water (refrigerant)
1 inch and 5 - - Note 7
smaller
Over 1 inch 7 50 100 Note 3
Polypropylene DWV 6 -- -- Note 7
PVDF DWV 6 - - Note 7
Cast iron soil pipe 10 - -- Notes 7, 8

PVC, Schedule 40, for services at a maximuim temperature of 100° F , and a maximum
specific gravity of 1.0.

1/8 and 1/4 inch Continuous 20 60 Note 3
Support

1/2 inch 3-1/2 20 60 Note 3

3/4 and 1 inch 4 20 60 Note 3

1-1/4 and 4-1/2 20 60 Note 3

1-1/2 inch

2 inch 5 20 60 Note 3

2-1/2,inch 5-1/2 20 60 Note 3

3 inch 6 20 60 Note 3

4 inch 6-1/2 20 60 Note 3

6 inch 7-1/2 20 60 Note 3

8 inch 8 20 60 Note 3

10 inch 8-1/2 20 60 Note 3

12 inch 9-1/2 20 60 Note 3
Four Rivers Sanitation Authority 400507-8 BV Project No. 411752
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TABLE 2 - MAXIMUM PIPE SUPPORT SPACING AT STANDARD TEMPERATURES
AND SERVICES

Max Run
Without Expansion
Expansion Joint, Joint Max
Pipe Support Loop, or Bend Spacing
Max Spacing (Note 1) (Note 2) E%X;%s(i)cfn
Type of Pipe feet feet feet Joints

Table 2 Notes:

1. Unless otherwise acceptable to Engineer, an expansion joint shall be provided-in
each straight run of pipe having an overall length between loops or bends
exceeding the maximum run specified herein.

2. Unless otherwise acceptable to Engineer, the spacing between expansion jeints in
any straight pipe run shall not exceed the maximum spacing specified herein.

Expansion joint fittings are specified in the respective piping sections.
At least two properly padded supports for each pipe section.

At least one support for each pipe section.

Expansion joints shall be mechanical couplings.

No expansion joints are required.

© N kAW

Supports for 5 and 10 foot long pipe sectionsishall be located within 18 inches of
each joint. Supports shall be positioned,to maintain the piping alignment and to
prevent the piping from sagging.

9. References to specific gravity.refer,to,liquid specific gravity and are referenced to
water which is assumed to haye a.specific gravity of 1.0.

B.  Specific Gravity Adjustments for PVC and FRP Pipe

1. PVC and ERP pipe shall have the maximum spacing indicated in Table 2 adjusted in
accordance/with the following table when the specific gravity of the liquid is greater than
1.0. (Note:) Specific gravities listed are liquid specific gravities referenced to water which
is assumed to have a specific gravity of 1.0.) Table 5 shall not apply to PVC pipe
containing alum solution, caustic soda solution, ferric chloride solution, and hypochlorite
solution, as these services are specifically covered in Table 2.

2. Table 5 shall be used for Indicate service and specific gravity.

TABLE 5 - MAXIMUM SUPPORT SPACING CORRECTION FACTORS FOR PVC

AND FRP PIPE
Specific Gravity Correction Factor
1.0 1.00
1.1 0.98
1.2 0.96
Four Rivers Sanitation Authority 400507-9 BV Project No. 411752
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TABLE 5 - MAXIMUM SUPPORT SPACING CORRECTION FACTORS FOR PVC

AND FRP PIPE
Specific Gravity Correction Factor
1.4 0.93
1.6 0.90
2.0 0.85
2.5 0.80
Air 1.40

34 INSTALLATION

A. General

1.

6.

All piping shall be supported in a manner which will prevent undue stress on any valve,
fitting, or piece of equipment. In addition, pipe supportsshall be provided at changes in
direction or elevation, and adjacent to flexible couplings: Pipe supports and hangers shall
not be installed in equipment access areas.

Where horizontal piping is arranged with twio or more parallel lines, trapeze hangers may
be used in lieu of individual hangers. Trapeze assembly shall consist of structure
attachments as previously specified with rod size dependent upon total weight supported.
Spacing of assemblies shall be determined by the minimum pipe size included in the
group supported. Trapeze horizontal assemblies shall be structural angle or channel
section of sufficient size to prevent measurable sag between rods when pipes are full. All
lines shall be attached to'the horizontal with intermediate pipe guides and U-bolts or one-
hole clamps. Pre-engineered support equipment may be used when selected and installed
in accordance with the'manufacturer's recommendations.

Where copper-pipeyis installed on a support system of dissimilar metal with other pipes,
the copper pipe shall be galvanically isolated from the support using Neoprene strips or
other,material'acceptable to Engineer.

No-piping shall be supported from the pipe above.

Horizontal piping hanger support rods shall attach to steel beams with center-loading
I-clamps, or welded beam clips. Hanger support rods shall attach to concrete slabs or

beams with inserts.

Anchorage shall be provided to resist both lateral and longitudinal seismic forces.

B. Inserts

L.

Concrete inserts or anchor bolts shall be used to support piping from new cast-in-place
concrete. Fastening of supports to existing concrete and masonry shall be in accordance
with the Anchorage in Concrete and Masonry section. Reference building structural
concrete Drawings for concrete inserts. When not provided as part of the building

Four Rivers Sanitation Authority 400507 - 10 BV Project No. 411752
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Pipe Supports
concrete structure, provide inserts for suspending hangers from reinforced concrete slabs
and sides of reinforced concrete beams.
2. Where concrete slabs form finished ceilings, provide inserts flush with the slab surface.
3. Where inserts are omitted, drill through concrete slab from below and provide thru-bolt
with recessed square steel plate and nut recessed into and grouted flush with slab. NDE
(Non-Destructive Evaluation) shall be used to locate existing reinforcing before drilling.

C.  Pipe Hangers and Supports

1. Install hangers to provide a minimum 1/2 inch space between finished covering and
adjacent work.

2. A hanger shall be placed within 18 inches of each horizontal elbows; and on both sides of
all piping accessories and valves weighing 20 1bs or more.

3. Hangers shall have 1-1/2 inches minimum vertical adjustment.

4. Support horizontal cast iron, ductile iron and no-hib, piping systems adjacent to each
joint.

5. Support vertical piping at every floor using riser clamps.

6. Support riser piping independently of\connected horizontal piping.

7. Hanger and hanger components shall be sized specifically for the pipe size it is to be used
on.

3.5 PLACEMENT

A.  The maximum spacing<or pipe supports and expansion joints shall be as indicated in Tables 2
and 5.

B.  Rubber hose,and, flexible tubing shall be provided with continuous angle or channel support.

C.  Unless otherwise indicated on the Drawings or acceptable to Engineer, piping shall be
supportedrapproximately 1-1/2 inches out from the face of walls and at least 3 inches below

ceilings.
End of Section
Four Rivers Sanitation Authority 400507 - 11 BV Project No. 411752
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Ductile Iron Pipe

SECTION 40 05 19 - DUCTILE IRON PIPE

PART 1 - GENERAL

1.1

1.2

A.

SCOPE

This section covers the furnishing and installation of ductile iron pipe. Ductile iron pipe shall be
furnished complete with all fittings, specials, adapters, closure pieces, blowoffs, outlets; caps
and plugs, temporary bulkheads, access manholes, jointing materials, pipe hangers and, supports,
anchors, blocking, encasement, appurtenances, and accessories specified and indicated on the
Drawings, and as required for proper installation and functioning of the piping.

The size, service, and locations of ductile iron pipelines are covered in.the,Ductile Iron Pipe
Schedule.

Piping furnished hereunder shall be complete with all joint gaskets, bolts, nuts and other
jointing materials required for installation of any valves and’equipment furnished by others for
installation under this Contract.

Pipe hangers and supports,pressure and leakage testingand cleaning and disinfection are covered
in other sections. Cast iron soil pipe is covered in,the.Cast Iron Soil Pipe and Accessories
section. Pipe trenching, embedment, and backfillare covered in the Trenching and Backfilling
section.

GOVERNING STANDARDS

Except as modified or supplemented herein, all ductile iron pipe, fittings, and specials shall

conform to the applicablerequirements of the following standards and other standards named in
this section:

ANSI/AWWA
Standards Title

C151 Ductile-Iron Pipe, Centrifugally Cast, For Water

C600 Installation of Ductile Iron Water Mains and Their Appurtenances
M41 Ductile Iron Pipe and Fittings - Manual of Water Supply Practices
C104 Cement Mortar Lining for Ductile Iron Pipe and Fittings

C105 Polyethylene Encasement for Ductile Iron Pipe Systems

C110 Ductile-Iron and Gray-Iron Fittings

Cl11 Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings

Four Rivers Sanitation Authority 400519-1 BV Project No. 411752
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ANSI/AWWA

Standards Title
C115 Flanged Ductile-Iron Pipe With Ductile-Iron or Gray-Iron Threaded Flanges
C153 Ductile-Iron Compact Fittings

1.3 PIPE MANUFACTURER AND FIELD SERVICES

A.  All ductile iron pipe, fittings, specials, bolts, gaskets, other jointing materials, and
appurtenances shall be fabricated, lined, coated, and furnished under the direction.and
management of one pipe manufacturer. The pipe manufacturer responsibilities, which shall
include, at a minimum; coordinating and furnishing all pipe materials, gaskets, bolts, and other
jointing materials, and pipe appurtenances (except for furnished coupled,joints and other similar
products by a specified manufacturer) for a complete piping system'that meets the specified test
pressures and service conditions; ensuring and certifying that all‘pipe, fittings, specials, and
other pipe materials, pipe gaskets and bolts specified herein,.aresbeing manufactured in full
accordance with the Contract Documents; preparing and submitting all submittal information
and shop drawings; and making any corrections that may be required to submittal information
and shop drawings.

B.  The pipe manufacturer’s minimum required,experience qualifications shall include manufacture
of interior and buried plant piping of similar diameters of at least two water or wastewater
plants with joints, linings, and coatings suitable for the same or higher pressure rating, which
has performed satisfactorily for the'past 5,years.

C.  All ductile iron pipe shall be installedin accordance with the pipe manufacturer’s
recommendations.
1.4 SUBMITTALS
A.  General Submittals.
1. Drawings, details, specifications, and installation schedules covering all ductile iron pipe

and accessories shall be submitted in accordance with the Submittal Procedures section.
The drawings and data shall include, but shall not be limited to, the submittals listed in this

section.
Br==Experience Certification.
1. Certification of pipe manufacturer’s experience requirements

C. ANSI/AWWA Certification.

1. Certification by manufacturer (affidavit of compliance) for each item furnished in
accordance with the ANSI/AWWA Standards.

Four Rivers Sanitation Authority 400519-2 BV Project No. 411752
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D.  Restrained joints details.
E.  Field Services Certification.

1. Certification of pipe manufacturer’s field services, including a copy of the initial services,
and all subsequent inspection reports.

F. Gasket Certifications.
1. Certification of gaskets by pipe manufacturer, certifying that gasket material is suitable for
test pressures and services intended.
G.  Certification of Joint Lubricant.
H.  Joint Test Certification.
1. Certification of proof-of-design tests for joints, including restrained joints.
L Ground Elevation and Utility Locations.

1. Prior to preparation of the pipe laying schedule,Contractor shall verify the existing ground
elevation and the location and depth of all underground utilities using centerline stakes set
at no more than 100 feet intervals. Contracton,shall carefully locate and excavate utility,
survey, document and submit this information.to the Engineer.

2. Engineer will review this information and if necessary make adjustment to the pipeline
profile. Any plans sheets that are,modified by the Engineer will be reissued to the
Contractor.

J. Encasement Samples.

1. Two samples of the pelyethylene encasement, each sample clearly identified as required
by the Governing, Standards and test results from an independent third party laboratory of
the requirements,specified in ANS/AWWA C105/A21.5.

K.  Deflection Measurement.
1. The method that the Contractor proposes to use for measuring deflection of pipe joints.
L. Other Data.

1. Submittal data shall clearly indicate the country of origin of pipe, fittings, flanges,
restraining devices, and accessories. When requested by Engineer, certified copies of
physical and chemical test results as outlined in ANSI/AWWA C151/A21.51 shall be
submitted for the materials to be provided.

1.5 SHIPPING, HANDLING, AND STORAGE
A.  Shipping shall be in accordance with the Product Delivery Requirements section. Handling and
storage shall be in accordance with the Product Storage and Handling Requirements section,
and as specified herein.
Four Rivers Sanitation Authority 400519-3 BV Project No. 411752
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B. Pipe, fittings, and accessories shall be handled in a manner that will ensure installation in sound,
undamaged condition. Equipment, tools, and methods used in handling and installing pipe and
fittings shall not damage the pipe and fittings. Hooks inserted in ends of pipe shall have broad,
well-padded contact surfaces. Unpadded hooks, wire brushes or other abrasive tools shall not be
permitted to come into contact with polyethylene lining if such lining is specified.

C.  Pipe and fittings in which the lining has been damaged shall be replaced by and at the expense
of Contractor. With the concurrence of Engineer, small and readily accessible damaged arecas

may be repaired.

D.  Contractor shall repair any damage to pipe coatings and linings before the pipe is installed.

PART 2 - PRODUCTS

2.1 PIPE CLASS

A.  The class of ductile iron pipe shall be as indicated in the Ductile Tron Pipe Schedule. The
specified class includes service allowance and casting allowance:

Pipe Size (inches) ANSI/AWWA Pressure Class

64 thru 30 150
24 200
20 thru 14 250
12 and smaller 350

B.  Pipe wall thickness for groovediand threaded end pipe shall be increased if necessary to comply
with the following minimum thickness:

Pipe Size Minimum Thickness Class
(inches) Threaded Ends (1) Grooved Ends (2)
4-16 53 53
18 53 54
20 53 55
24 53 56
30-54 53 --
60 and 64 350 (3) --
Four Rivers Sanitation Authority 400519-4 BV Project No. 411752
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2.2 MATERIALS

Pipe Ductile iron, ANSAWWA C151/A21.51

Gaskets — | Synthetic rubber unless otherwise specified; natural rubber will not be acceptable. All

All Joint gaskets shall be furnished by the pipe manufacturer unless another manufacturer’s

Types product is indicated. Pipe manufacturer shall submit certificates of gasket suitability
certifying that the gasket materials are compatible with the joints specified, are
recommended for the specified field test pressure and service conditions. Gaskets for
treated or potable water service shall be certified for chlorinated and chloraminated
potable water. Gas and oil-resistant gaskets shall be made of Nitrile (NBR [Acrylonitrile
Butadiene]) rubber. The name of the material shall be permanently marked ormelded on
the gasket. Gaskets shall also be certified as suitable where soils may be contaminated
with gas and oil products.

Joint Vegetable-based lubricant recommended by the pipe manufacturer.‘Petroleum or animal-
Lubricant | based lubricants will not be acceptable. Lubricants that will besn,contact with treated or
potable water shall be certified as being in compliance with ANSI/NSF 61.

Fittings ANSI/AWWA C110/A21.10 (except shorter laying lengthswill be acceptable for

U.S. Pipe), or ANS/AWWA C153/A21.53, minimum‘working pressure rating as
follows, unless indicated otherwise on the Drawings.

Min. Working
Fitting Size, Pressure Rating,
inches Material | Type psi
41024 DI Mechanical and Push-on joints 350
4to024 DI Flanged joints 250
30 to 48 DI All joints 250
54 to 64 DI All joints 150

All fittings shall be ductile'iron and suitable for the rated working pressure plus a surge or test pressure
allowance of 100 psi oril:5 times rated working pressure, whichever is less, without leakage or

damage.

Push-on Joints ANSIVTAWWA C111/A21.11
Restrained Push-on Joints, gaskets with stainless steel American “Fast Grip.” U.S. Pipe
gripping segments, 4 inch through 12 inch, working pressure | "Field Lok 350 Gasket", or McWane
rating 350 psi. Sure Stop 350 Gasket.

Restrained Push-on Joints, locking wedge type, 4 inch EBAA Iron "Megalug" Series 1700;

through 24 inch, working pressure rating 350 psi for 4 U.S. Pipe “TR Flex Gripper Ring”;

through 16 inch and at least 250 psi for 18 through 24 inch. Star Pipe Products “StarGrip 3100P”;
or American “Field Flex Ring”,
without exception.

Four Rivers Sanitation Authority 400519-5 BV Project No. 411752

Rockford, IL

12/20/2022

Aerobic Granular Sludge - Phase I



Ductile Iron Pipe

Restrained Push-on Joints, positive locking segments and/or | American "Flex-Ring,"; U.S. Pipe or
rings, 4 inch through 24 inch, working pressure rating 350 McWane "TR Flex."

psi.

Restrained Push-on Joints, positive locking segments and/or | American "Flex-Ring," or "Lok
rings, 30 inch through 48 inch, working pressure rating at Ring"; U.S. Pipe or McWane "TR
least 250 psi. Flex"; U.S. Pipe HP LOK.

Restrained push-on joints shall be suitable for a test or working pressure plus surge pressure of the
rated working pressure plus 100 psi .

Flanged Joints ANSI/AWWA C115/A21.15
Flanges
Class 250 (Where identified on the Ductile iron, flat faced, with ANSI/ASME B16.1, Class
Drawings) 250 diameter and drilling.
All others Ductile iron, Class 125, ANSI/AWWA C115/A21.15.
Flanges All flanges shall be suitable for test pressure of 1.5

times rated pressure without leakage or damage.

Bolts ASTM A307, chamfered or rounded ends projecting 1/4
to 1/2 ineh beyond outer face of nut.

Nuts ASTM A563, hexagonal, ANSI/ASME B18.2.2, heavy
semifinished pattern.

Gaskets ASTM D1330, Grade I rubber, full face type, 1/8 inch
thick unless otherwise required by pipe manufacturer
and accepted by Engineer. Pipe manufacturer shall
submit certification of gaskets furnished as indicated
above under Gaskets - All Joint Types.

Insulated Flanges

Flanges As specified herein, except bolt holes shall be enlarged
as needed to accept bolt insulating sleeves.

Insulation’Kits As manufactured by Advanced Products or Pipeline
Seal and Insulator, Inc.

Insulating Gaskets Type E, G-10, 1/8 inch thick, with Nitrile or EPDM
sealing element for water and air service and Viton
sealing elements for wastewater service unless
otherwise required by pipe manufacturer and accepted
by Engineer. Pipe manufacturer shall submit
certification of gaskets furnished as indicated above
under Gaskets - All Joint Types.

Four Rivers Sanitation Authority 400519-6 BV Project No. 411752
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Bolt Insulating Sleeves

G-10, 1/32 inch thick.

Insulating Washers

G-10, 1/8 inch thick, two for each flange bolt.

Backing Washers

Steel, 1/8 inch thick, two for each flange bolt.

Mechanical Joints

ANSI/AWWA C111/A21.11, with ductile iron glands

Restrained Mechanical Joints (factory
prepared spigot), 4 inch through 48 inch,
working pressure rating at least 250 psi.

American "MJ coupled Joints," or Griffin U.S. Pipe
"Mech-Lok." (thru 36 size only)

Restrained Mechanical Joints, (field cut
spigot), 4 inch through 24 inch, working
pressure rating 350 psi for 4 through 16
inch and at least 250 psi for 18 through 24
inch.

EBAA Iron "Megalug" Series 1100, Sigma*‘One Lok”
SLDE series, or Star Pipe Products ‘fStarGrip 3000
without exception.

rated working pressure plus 100 psi

Restrained mechanical joints shall be suitable for a test or working pressure plus surge pressure of the

Wall Pipes or Castings

Mechanical jointwith water stop and tapped holes;
single casting,or fabricated ductile iron pipe; holes sized
in accordance with the details on the Drawings and
proyidedswith removable plugs.

Mechanical Joints with Tie Rods

As indicated in the Drawings.

Tie Rods ASTM A307.

Steel Pipe ASTM A53, Schedule 40 or 80 as indicated on the
Drawings.

Washers ANSI/ASME B18.22.1, plain steel.

Threaded Connections

ANSI/ASME B1.20.1, NPT; with boss or tapping saddle
wherever wall thickness minus the foundry tolerance at
the tapped connection is less than that required for 4-
thread engagement as set forth in Table A.1, Appendix
A, of ANSAWWA C151/A21.51.

Meehanical Couplings
Couplings Dresser "Style 38"; Smith-Blair "411 Steel Coupling";
or Romac “Style 400” or "Style 501"; without pipe stop.
Four Rivers Sanitation Authority 400519-7 BV Project No. 411752
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Gaskets

Oil-resistant synthetic rubber gaskets shall be as
recommended by the coupling manufacturer. Pipe
manufacturer shall submit certification of gaskets
furnished as indicated above under Gaskets - All Joint
Types.

Restrained Mechanical Couplings

American Pipe “Restrained Coupling Gland Joint”
coordinated with mechanical couplings furnished.

Grooved End Joints

AWWA C606.

Pipe Ends (rigid joints)

Grooved, with dimensions conforming to AWWA
C606, Table 3.

Pipe Ends (flexible joints)

Shouldered, with dimensions conforming’to AWWA
C606, Table 4.

Couplings (non-shouldered pipe)

Tyco/Grinnell “Figure 772,” or Victaulic “Style 31.”

Couplings (shouldered pipe)

Victaulic “Style 41" or °Style 44.”

Flanged Coupling Adapters

otherwise indicated on the Drawings,
flanged coupling adapters shall be
restrained.

Restrained 4 inch through 12 inch. Unless

Smith-Blair "Type 912" or Romac "Style FCA501",
with anchor studs of sufficient size and number to
withstand test pressures.

Unrestrained 14 inch and larger.

Smith Blair "Type 913" or Romac "Style FC400."

Dismantling Joints

Restrained 3 inch and larger WUnless
otherwise indicated on the Drawings,
dismantling joints/shallkbetestrained.

Romac "DJ400"; Dresser "Style 131 Dismantling Joint"
or Viking Johnson. For use in potable water systems,
coating to be in accordance with NSF-61.

Tapping Saddles

Ductile iron, with stainless steel straps and synthetic
rubber sealing gasket, 250 psi pressure rating.

Watertight/Dusttight Pipe Sleeves

GPT " Link-Seal", insulating type with modular rubber
sealing elements, nonmetallic pressure plates, and
stainless steel bolts and nuts.

Shop Coating and Lining

Cement Mortar Lining with Seal Coat

ANSIVAWWA C104/A21.4.

Universal Primer

Manufacturer’s standard. If in contact with treated or
potable water, certify as being in compliance with
ANSI/NSF 61.
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Asphaltic Coating Manufacturer’s standard.

Zinc Coating ISO 8179.

Coal Tar Epoxy Manufacturer’s standard.

Liquid Epoxy ANSI/AWWA C210, non-coal tar modified, or when in

contact with treated or potable water, certify as being in
compliance with ANSI/NSF 61.

Anti-Seize Thread Lubricant Jet-Lube "Nikal", John Crane "Thred Gard Nickel",
Bostik/Never-Seez "Pure Nickel Special" ©orPermatex
"Nickel Anti-Seize."

Corrosion Protection

Polyethylene Encasement Seamless, ANS/AWWA C105/A21.5; LLDPE - 8 mil
or HDCLPE - 4 mil.

Heat-shrinkable Coating and Primer ANIS/AWWA C216,cross-linked polyethylene

(Shrink Sleeve) sheeting precoated, with adhesive; minimum 80 mils;

type and recovery-as recommended by Shrink Sleeve
manufacturer;, Canusa-CPS or Berry Plastics Water
Wrap:

Wax Tape and Primer ANSI/AWWA C217, cold-applied petroleum wax
primer and cold-applied petroleum wax tape; Trenton
Wax-Tape and Primer.

Medium Consistency Coal Tar Carboline "Bitumastic 50" or Tnemec "46 465 H.B.
Tnemecol."

23 OUTLETS

A.  Where a 12 inch or smaller branch outlet is indicated and the diameter of the parent pipe is at
least twice the diameter of the branch, a tee, a factory welded-on boss, or a tapping saddle will
be acceptable.

B.4_ (Where a 4 inch or larger branch outlet is indicated on the Drawings and the diameter of the
branch pipe for a given diameter of parent pipe is less than or equal to the maximum diameter
listed herein, a factory welded-on outlet fabricated from centrifugally cast ductile iron pipe will
be acceptable.

Parent Pipe Diameter Versus Maximum Branch Pipe Diameter for Welded-On Outlets

Parent Pipe Max Branch Pipe Parent Pipe Max Branch Pipe
Diameter, inches Diameter, inches Diameter, inches Diameter, inches
8 4 30 20
10 6 36 24
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Parent Pipe Diameter Versus Maximum Branch Pipe Diameter for Welded-On Outlets

Parent Pipe Max Branch Pipe Parent Pipe Max Branch Pipe
Diameter, inches Diameter, inches Diameter, inches Diameter, inches
12 8 42 30
14 8 48 30
16 10 54 36
18 12 60 36
20 14 64 36

24 16

C.  All 30 inch and smaller branch pipe diameter welded-on outlets shall be rated for a working
pressure of 250 psi, 36 inch branch diameter welded-on outlets shall be rated for a working
pressure of 200 psi, and all outlets shall have a minimum factor of safety of 2.0. The pipe
manufacturer shall provide test data and certification of proof of design. It is not necessary that
these tests be performed on pipe manufactured specifically for(this project. Certified reports
covering tests made on other pipe of the same size and design‘as‘specified herein and
manufactured from materials of equivalent type and quality may be accepted as adequate proof
of design.

D.  Welded-on outlets may be provided as a radial (tee)'outlet, a tangential outlet, or a lateral outlet
fabricated at a specific angle to the parent pipe (in 15 degrees increments between 45 degrees
and 90 degrees from the axis of the parent-pipe); as indicated on the Drawings. The fillet weld
dimensions for welded-on outlets shall-be as specified herein. Parent pipe and branch pipe shall
meet hydrostatic test requirements 'in accordance with ANS/AWWA C151/A21.51 prior to
fabrication.

Welded-on Outlet Fillet WeldyDimensions for Specified Outlet Configurations

Radial and Lateral Outlets Tangential Outlets

Parent Pipe Branch Pipe, “Weld Fillet Size,  Parent Pipe Branch Pipe Weld Fillet

Diameter, Diameter, inches Diameter, Diameter, Size, inches
inches inches inches inches

24 and smaller 24 and smaller Ix1 8-30 24 and 1-1/4x 1-1/4
smaller

30-48 24 and smaller 1-1/4x 1-1/4 36-54 24 and 1-12x 1-1/2
smaller

54-64 24 and smaller 2-1/4 x 2-1/2 60-64 24 and 2-1/2x 2-1/2
smaller

42-64 30 2-1/2x2-1/2 42-54 30 2-1/2x2-1/2

54-64 36 2-3/4 x 2-3/4 60-64 30 2-3/4 x 2-3/4

E. All joints on welded-on branch outlets shall be made in accordance with the latest revision of

ANSI/AWWA C111/A21.11 and/or ANSI/TAWWA C115/A21.15, as applicable. All outlets
shall be fabricated from centrifugally cast ductile iron pipe designed in accordance with
ANSI/AWWA C150/A21.50 and manufactured and tested in accordance with ANSI/AWWA
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24

D.

C151/A21.51. Ni-Rod FC 55® electrodes manufactured by International Nickel Corporation (or
an electrode with equivalent properties) shall be used in the manufacture of the fillet welds.
Carbon steel electrodes will not be acceptable. Special Thickness Class 53 pipe shall be used for
all branch pipe and parent pipe in 4 to 54 inch sizes. Pressure Class 350 pipe shall be used for
60 inch and 64 inch parent pipe. After welding, each fabricated outlet shall be subjected to a

15 psi air test. A soap and water solution shall be applied during the testing procedure to inspect
the weld for leakage. Any welds that show air seepage shall be refabricated and retested.

Welded-on outlets shall be fabricated by the pipe manufacturer at its production facilities,
Manufacturers of welded-on outlets shall have at least 5 years of satisfactory experience in'the
manufacture and performance of these products. The manufacturer shall have a documented
welding quality assurance system and shall maintain resident quality assurance records based on
ANSI/AWS D11.2, the Guide for Welding Iron Castings. The manufacturer shall also maintain
appropriate welding procedure specifications (WPS) and procedure qualification (PQR), and
welder performance qualification (WPQR) records.

The type of pipe end for the branch outlet shall be as specified or indicated on the Drawings.
The maximum size and laying length of the welded-on branch outlet shall be as recommended
by the pipe manufacturer and shall be acceptable to Engineer for the ficld conditions and the
connecting pipe or valve.

At locations acceptable to Engineer, drilling and tapping of the pipe wall for 2 inch and smaller
pipe connections will also be acceptable, provided that the wall thickness, minus the casting
allowance, at the point of connection equals or exeeeds the wall thickness required for 4-thread
engagement in accordance with Table A.1, Appendix A of ANS/AWWA C151/A21.51.

JOINTS

Joints in buried and tunnel locations shall be mechanical or push-on type unless otherwise
indicated on the Drawings ot whete required to connect to existing piping or to valves. Bells on
wall castings and wall sleevesshall be mechanical joint type, with tapped holes for tie rods or
stud bolts. All other joints shall be flanged unless otherwise indicated on the Drawings.

Certification of joint)design shall be provided in accordance with ANSTAWWA C111/A21.11,
Performance'Requirements, as modified herein. The joint test pressure shall be not less than 2
times the working pressure rating of the joint. The same certification and testing shall also be
provided for restrained joints. For restrained joints, the piping shall not be blocked to prevent
separation and the joint shall not leak or show evidence of failure. It is not necessary that such
tests, be made on pipe manufactured specifically for this project. Certified reports covering tests
made on other pipe of the same size and design as specified herein and manufactured from
materials of equivalent type and quality may be accepted as adequate proof of design. Any new
proof-of-design testing to meet the requirements for this project shall be independently verified
and the Owner shall be given the opportunity to witness the testing.

Unless otherwise indicated on the drawings or acceptable to the Engineer, field closure pieces
shall be located away from the bends or dead ends beyond the length over which joints are to be
restrained.

The length of pipe having restrained joints shall be as indicated on the drawings or specified.
All vertical bends and eccentric reducers shall have restrained joints.
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E. Where acceptable to Engineer, grooved couplings may be used instead of flanges, provided that
rigid grooving is used to preclude longitudinal pipe movement and angular deflection at joints.
Fittings, valves, and equipment installed using grooved couplings shall be adequately supported
and blocked or restrained to prevent rotation.

F. Flanged Joints

1. Pipe shall extend completely through screwed-on flanges. The pipe end and flange face
shall be finish machined in a single operation. Flange faces shall be flat and perpendicular
to the pipe centerline.

G.  Flanged Coupling Adaptors

1. Flanged coupling adapters shall be provided for restrained couplings 12:inch and smaller
where indicated on the Drawings and as specified herein. Unless indicated otherwise on
the Drawings, all flange coupling adapters 12 inch and smaller shall be restrained. Flange
coupling adapters 14 inch and larger may only be used in unrestrained pipe applications.

2. The inner and outer surfaces of couplings, except flangeimating surfaces, shall be prepared
for coating in accordance with instructions of the/coating manufacturer and shall then be
shop coated with liquid epoxy in accordanceswith ANSI/AWWA C210. The flange mating
surfaces shall be cleaned and shop primed with,universal primer.

H.  Dismantling Joints

L. Dismantling joints shall be providedfor restrained couplings 6 inch and larger piping where
indicated on the Drawings and'as specified herein. Dismantling joints shall comply with
AWWA C219 and shallsbe restrained flange by flange couplings manufactured as a single
unit. Unless otherwise ‘indicated on the Drawings, dismantling joints shall be
restrained.The inner/and=outer surfaces of dismantling joints, except flange mating
surfaces, shall be/prepared for coating in accordance with instructions of the coating
manufacturer and, shall then be shop coated with liquid epoxy in accordance with
ANSI/AWWA €210. The flange mating surfaces shall be cleaned and shop primed with
universal primer.

L Mechanical Couplings

1. The piping layout for mechanical couplings shall provide a space of at least 1/4 inch, but
not more than 1 inch , between the pipe ends.

2. All surfaces, including the interior surfaces of the middle rings, shall be prepared for
coating in accordance with instructions of the coating manufacturer and shall be shop
coated with 16 mils liquid epoxy in accordance with ANSI/TAWWA C210.

3. A ductile iron pipe factory spacer shall be provided for the piping where indicated on the
drawings. The spacer shall be shop lined and coated with 16 mils of liquid epoxy. Piping
surfaces within the coupling shall be shop coated with 16 mils of liquid epoxy.

4. Tie bolts shall be provided to restrain mechanical coupling connections where indicated on
the Drawings. The connecting pipe shall be furnished with welded retainer rings as
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2.5

2.6

2.7

recommended by pipe manufacturer. The pipe manufacturer shall also coordinate the
restrained connection with the pressure rating, length, and diameter dimensions of the
mechanical coupling being furnished to assure proper clearance is provided for completing
the restrained coupling installation.

Grooved-End Couplings

1. Grooved-end couplings shall not be used in the following applications: chemical service,
except lime slurry piping, flammable liquid or flammable gas piping, compressed air or
compressed gas piping operating at pressures above 25 psig, toxic gas piping, hotliquid
with operating temperatures above 120°F, or steam piping.

REDUCERS

Reducers shall be eccentric or concentric as indicated on the Drawings: Reducers of eccentric
pattern shall be installed with the straight side on top, so that no air,traps are formed.

BLOWOEFFS

Each blowoff shall be located and arranged as indicated on the Drawings.

ACCESS OPENINGS

Access openings shall be installed at the Tocations indicated on the Drawings. Access openings
shall be 36 inch diameter outlets for 36 inch and larger diameter pipe and the same size as the
pipe for 24 and 30 inch diameter pipe. Access openings shall be provided with either flanged
outlets with blind flange cover orimechanical joint outlets with restrained mechanical joint
plugs. Unless otherwise indicated-on the Drawings or acceptable to the Engineer, covers shall
be designed for the same external loads and internal pressures as the adjacent pipe. Covers shall
be fabricated from steelyplate and shall have two handles fabricated from 1 inch diameter rod or
shall be manufacturer’s,standard blind flange with integrally cast lifting devices, either one in
the center or two(or more symmetrically located around the perimeter of the cover. At the
option of the,Contractor, and if acceptable to the Engineer, reinforced or dished covers of
lighter weight and equal strength may be provided.

2.8 WALL AND FLOOR PIPES

I Wall and floor pipes shall be installed where ductile iron pipes pass through concrete walls
or floors, unless otherwise indicated on the Drawings.

2. Where a flange and mechanical joint pipe piece is to connect to a mechanical joint wall
pipe or casting, the bolt holes in the bell of the wall pipe or casting shall straddle the top
centerline of the horizontal pipe or casting and shall align with the bolt holes in the flange
and mechanical joint piece. The top centerline shall be marked on the wall pipe or casting
at the foundry or fabrication shop.

3. In vertical piping, the bolt holes of flanged and mechanical joint floor pipes or castings
shall be aligned with the bolt holes of the flange or mechanical joint connecting piece. The
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2.9

A.

B.

2.10

A.

B.

C.

required centerline alignment and orientation of the floor pipe or casting shall be marked
on the floor pipe or casting at the foundry or fabrication shop.

WALL AND FLOOR SLEEVES

Wall and floor sleeves shall be installed where indicated on the Drawings and shall be installed
where ductile iron pipe passes through concrete walls and floors or masonry walls, unless
otherwise noted. To minimize sleeve size, piping on either side of the sleeve shall be provided
with a screw-on flange, grooved coupling, or mechanical coupling with anchor studs to.allow
the pipe to pass through the sleeve. Where required, sleeves in masonry walls may be enlarged
enough for flange or other joint restraint to pass through the sleeve.

Where specified or indicated on the Drawings, one or two sets of modular casing seals shall be
installed at the face of walls to seal against soil or provide a dust or water tight'seal. Contractor
shall coordinate the diameter of wall or floor sleeves with the modular«asing seal manufacturer.
When soil may be present at wall sleeves, two sets of modular casing seals shall be installed,
one at each face of the wall. Unless otherwise indicated on the Drawings, modular casing seals
shall not be used in submerged conditions unless the hydrostatic pressure is less than 20 feet and
piping is less than 24 inch size.

SHOP COATING AND LINING

The interior of all pipe and fittings, unless noted otherwise, shall be cement mortar lined.

Lining for pipe and fittings for gravity sewers and wastewater facilities services shall be as
specified in the Ductile Iron Pipe Schedule

The exterior surfaces of all pipe and fittings which will be exposed in both interior and exterior
locations shall be shop primed. Field painting of exposed exterior surfaces is covered in the
Protective Coatings section, Flange faces shall be coated with a suitable rust-preventive
compound. Exterior surfaces of all other pipe and fittings shall be coated with asphaltic coating.

PART 3 - EXECUTION

3.1 INSPECTION
A. . [Pipe and fittings shall be carefully examined for cracks and other defects immediately before
installation; pipe ends shall be examined with particular care. All defective pipe and fittings
shall be removed from the site.
32 PROTECTION AND CLEANING
A.  The interior of all pipe and fittings shall be thoroughly cleaned of all foreign material prior to
installation and shall be kept clean until the work is completed. Before jointing, all joint contact
surfaces shall be wire brushed if necessary and wiped clean.
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3.3

34

Precautions shall be taken to prevent foreign material from entering the pipe during installation.
Debris, tools, clothing, or other objects shall not be placed in or allowed to enter the pipe.

Whenever pipe laying is stopped, the open end of the pipe shall be closed to prevent entry of
dirt, mud, rodents, and other material. All water in the trench shall be removed prior to
removing the closure.

CUTTING PIPE

Cutting shall be done in a neat manner, without damage to the pipe or the lining. Cuts'shall be
smooth, straight, and at right angles to the pipe axis. After cutting, the ends of the pipejshall be
dressed with a file or a power grinder to remove all roughness and sharp edges. The cut ends of
push-on joint pipe shall be suitably beveled.

All field cutting of existing gray cast iron pipe shall be done with mechanical pipe cutters,
except where the use of mechanical cutters would be difficult or impraeticable.

Ends of ductile iron pipe shall be cut with a portable guillotine(saw, abrasive wheel, saw,
milling cutter, or oxyacetylene torch. The use of hydraulic squeeze type cutters will not be
acceptable. Field-cut holes for saddles shall be cut with mechanical cutters; oxyacetylene
cutting will not be acceptable.

Contractor shall use factory prepared pipe ends unless a field cut is required for connections.

ALIGNMENT AND GRADE

Buried piping shall be laid to the lines,and grades indicated on the Drawings and as specified.
Pipelines or runs intended to be straight shall be laid straight. Deflections from a straight line or
grade shall not exceed the values.stipulated for full-length push-on joint pipe for full-length
mechanical joint pipe of AWWA C600, unless specially designed bells and spigots are
provided. Contractor shall submit his proposed methods to measure deflection of deflected
joints in accordance with'the Submittal section.

Whenever deflections would exceed the values stipulated in AWWA C600, either shorter pipe
sections or fittings shall be installed where needed to conform to the alignment or grade
indicated onjthe Drawings and as acceptable to the Engineer.

Unless otherwise specified or acceptable to Engineer, laser beam equipment, surveying
instruments, or other suitable means shall be used to maintain alignment and grade. At least one
clevation reading shall be taken on each length of pipe. If laser beam equipment is used,
periodic elevation measurements shall be made with surveying instruments to verify accuracy of
grades. If such measurements indicate thermal deflection of the laser beam due to differences
between the ground temperature and the air temperature within the pipe, precautions shall be
taken to prevent or minimize further thermal deflections.

Additional requirements for alignment and grade are covered in the Project Requirements and
Trenching and Backfilling sections and on the Drawings.
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3.5

3.6

3.7

E.

Tolerances

1. Each section of pipe shall be laid to the alignment and grade indicated on the Drawings
and pipe laying schedule with pipe ends within the following tolerances;

a. +/- 0.10 foot in grade at any point
b. +/- 0.20 foot in alignment at any point

2. In addition, piping shall be visually straight or on a smooth curve between the points of
defection or curvature indicated on the Drawings. Stricter tolerances than specified-above
shall be used as necessary to maintain minimum cover, to maintain required clearances, to
make connections to existing pipe, to maintain the correct slope to avoid high‘erlow points
along the pipeline other than at locations indicated on the Drawings, or to meet other
restrictions as required or directed by the Engineer.

LAYING PIPE

Buried pipe shall be protected from lateral displacement by placing the specified pipe
embedment material installed as specified in the Trenching and Backfilling section. Under no
circumstances shall pipe be laid in water, and no pipe/shall be-laid under unsuitable weather or
trench conditions. Pipe embedment material and trench backfill shall be placed and compacted
under and around each side of outlets and fittings to hold the pipe in proper position and
alignment during the subsequent pipe jointing, embedment, and backfilling.

Pipe shall be laid with the bell ends facingsthe direction of laying, except where reverse laying
is specifically acceptable to Engineer.

The pipe laying schedule shallsbe annetated during the progress of the work to show all changes
made during construction for record documentation. Upon completion of the installation of the
piping, the annotated pipe laying-schedule shall be submitted to Engineer in accordance with the
Submittals Procedures sections

JOINTS

Each joint, including restrained joints, shall be checked by Contractor as recommended by the
pipe manufacturer to verify that the joint and the restraints are installed properly. Restrained
joints shall'be extended after they are assembled to minimize further take-up.

MECHANICAL JOINTS

Mechanical joints shall be carefully assembled in accordance with the pipe manufacturer’s
recommendations. If effective sealing is not obtained, the joint shall be disassembled,
thoroughly cleaned, and reassembled. Bolts shall be uniformly tightened to the torque values
listed in Appendix A of ANSI/AWWA C111/A21.11. Over tightening of bolts to compensate
for poor installation practice will not be acceptable.
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3.8

3.9

The holes in mechanical joints with tie rods shall be carefully aligned to permit installation of
the tie rods. In flange and mechanical joint pieces, holes in the mechanical joint bells and the
flanges shall straddle the top centerline for horizontal piping.

PUSH-ON JOINTS

The pipe manufacturer’s instructions and recommendations for proper jointing procedures shall
be followed. All joint surfaces shall be lubricated with a soap solution provided by the pipe
manufacturer immediately before the joint is completed. Lubricant shall be suitable for use“in
potable water, shall be stored in closed containers, and shall be kept clean. Each spigot/end shall
be suitably beveled to facilitate assembly.

Pipe ends for restrained joint pipe shall be prepared in accordance with the pipe ' manufacturer’s
recommendations.

FLANGED JOINTS

When bolting flanged joints, care shall be taken to avoid restraint on the opposite end of the
pipe or fitting which would prevent uniform gasket compression or would cause unnecessary
stress in the flanges. One flange shall be free to meyve in‘any direction while the flange bolts are
being tightened. Bolts shall be tightened gradually inta crisscross pattern and at a uniform rate,
to ensure uniform compression of the gasket arotnd-the entire flange. All flange joint bolting
procedures shall be in accordance with the pipe manufacturer’s recommendations.

Special care shall be taken when connecting piping to any pumping equipment to ensure that
piping stresses are not transmitted to-the pump flanges. All connecting piping shall be
permanently supported to obtain accurate matching of bolt holes and uniform contact over the
entire surface of flanges before any bolts are installed in the flanges.

Pump connection piping shall-be free to move parallel to its longitudinal centerline while the
bolts are being tightened. Each pump shall be leveled, aligned, and wedged into position which
will fit the connecting piping, but shall not be grouted until the initial fitting and alignment of
the pipe, so that the pump may be shifted on its foundation if necessary to properly install the
connecting piping. Each pump shall, however, be grouted before final bolting of the connecting

piping.

After final alignment and bolting, the pump connections shall be tested for applied piping
strésses by loosening the flange bolts which, if the piping is properly installed, should result in
no movement of the piping relative to the pump or opening of the pump connection joints. If
any movement is observed, the piping shall be loosened and re-aligned as needed and then the
flanges bolted back together. The flange bolts shall then be loosened and the process repeated
until no movement is observed.

Insulated Flanged Joints

I. Insulated flanged joints shall be installed where indicated on the Drawings. In addition to
one full-faced insulated gasket, each flange insulating assembly shall consist of one full-
length sleeve, two insulating washers, and two backing washers for each flange bolt. The
insulating gasket ID shall be 1/8 inch less than the ID of the flange in which it is installed.
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The insulated flanged joint accessories shall be installed in accordance with the instructions
and recommendations of the insulating kit manufacturer.

3.10 FLANGED COUPLING ADAPTERS

A.  Flange coupling adapters shall be installed in accordance with the coupling manufacturer’s
recommendations. After the pipe is in place and bolted tight, the locations of holes for the
anchor studs shall be determined and the pipe shall be field-drilled. Holes for anchor studs shall
be drilled completely through the pipe wall. Hole diameter shall be not more than 1/8 inch
larger than the diameter of the stud projection. Unless indicated on the Drawings, all flange
coupling adapters shall be restrained.

3.11 DISMANTLING JOINTS

A.  Dismantling joints shall be installed in accordance with the coupling'manufacturer’s
recommendations.

3.12 MECHANICAL COUPLINGS

1. Mechanical couplings shall be installed in aceordance with the coupling manufacturer’s
recommendations. A space of at least 1/4 inch, but not more than 1 inch, shall be left
between the pipe ends. Pipe and coupling,surfaces in contact with gaskets shall be clean
and free from dirt and other foreign matter during assembly. All assembly bolts shall be
uniformly tightened so that the coupling is free from leaks, and all parts of the coupling are
square and symmetrical with-the pipe. Following installation of the coupling, damaged
areas of shop coatings on the'pipe and coupling shall be repaired to the satisfaction of
Engineer.

3.13 GROOVED-END JOINTS

A.  Grooved-end joints with rigid type grooving shall be installed in accordance with the coupling
manufacturér’srecommendations. Completed joints shall be rigid and shall allow no angular
deflection or longitudinal movement. Except for closure pieces, field grooving of pipe will not
be acceptable.

3.14 GAS*AND OIL-RESISTANT GASKETS
A.  Gas and oil-resistant gaskets shall be installed where specified, indicated on the Drawings, or
directed by Engineer where jointing gaskets may be subject to permeation when piping passes

through areas where soil may be contaminated with gas or petroleum (oil) products or organic
solvents or their vapors.

3.15 CORROSION PROTECTION

A.  Polyethylene Encasement
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All buried pipe including all straight pipe, bends, tees, adapters, closure pieces, and other
fittings or specials, shall be provided with at least one wrap of polyethylene encasement.
Other locations where ductile iron pipe and accessories shall be double wrapped with
polyethylene encasement shall be as specified herein. Where ductile iron pipe is also
embedded or encased in concrete, including in locations beneath structures, the
polyethylene encasement shall be installed around the pipe for 5 feet extending into each
end of the concrete encasement.

Where the ductile iron pipe is embedded within a concrete structure wall, floor or footing,
the polyethylene encasement for the pipe shall end at the outside faces, “0f) the
structure. Ductile iron pipe embedded within concrete structures shall not be wrapped with
polyethylene encasement.

All buried flanged valves, mechanical joint couplings with tie rods, mechanical couplings,
restrained mechanical couplings and other pipe harness assemblies at valves or structure
walls shall be provided with two wraps of polyethylene encasement in addition to other
corrosion protection coatings as specified herein.

Polyethylene tube protection shall be installed in faccordance with ANSI/AWWA
C105/A21.5, Method A. Preparation of the pipe shall include, but shall not be limited to,
removal of lumps of clay, mud, cinders, etc., prior to, installation.

The terms "polyethylene tube protection', and "polyethylene encasement" are
interchangeable and shall have the same meaning in these Contract Documents.

a. Inspection and Testing
1) Tests for preliminary acceptance of polyethylene encasement materials as
required in theysubmittal paragraph shall be made at the expense of the
Contractor!
2) At the Owner's, expense, the Owner may obtain samples from the material
supplied’in the field and have test conducted of the requirements specified in
ANSIAWWA C105/A21.5 by an independent third-party laboratory.

B.  Mechanical Joint Couplings with Tie Rods

L.

The mechanical joint tie rods, bolt studs, pipe spacers and washers of buried mechanical
joint couplings as detailed on the Drawings shall be protected by wrapping them with wax
tape 1n accordance with ANSI/AWWA C217. A primer shall be applied prior to applying
the, wax tape. The application of the wax tape shall be as recommended by the wax tape
manufacturer. There shall be no bare or unprotected ferrous metal surfaces.

Following application of the wax tape protection, the entire mechanical joint coupling
assembly shall be wrapped with two layers of polyethylene encasement as specified herein.
The two wraps of polyethylene encasement shall be lapped a minimum of 12 inches with
the polyethylene encasement of the piping on each side of the coupling assembly.

C.  Flanged Joints

1. The flange bolts and nuts on buried flanges, including valve flanges, shall be protected by
wrapping them with wax tape in accordance with ANSI/AWWA C217. A primer shall be
applied prior to applying the wax tape. The application of the wax tape shall be as
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recommended by the wax tape manufacturer. There shall be no bare or unprotected ferrous
metal surfaces.

2. Following application of the wax tape protection, the entire flanged joint shall be wrapped
with two layers of polyethylene encasement as specified herein. The two wraps of
polyethylene encasement shall be lapped a minimum of 12 inches with the polyethylene
encasement on each side of the joint.

D. Valves

1. Buried portions of the valve and the actuator to the wrench nut shall be wrapped with two
layers of polyethylene encasement as specified herein. The two wraps of ‘polyethylene
encasement shall be lapped a minimum of 12 inches with the polyethylene encasement of
the piping on each side of the valve.

E. Mechanical Couplings

1. The tie bolts and nuts on all buried mechanical couplings shall'be coated with two coats of
medium consistency coal tar.

2. After the protective coating has been applied to thetie belts, the entire mechanical coupling
shall be encapsulated with a shrink sleeve. The shrink sleeve shall extend a minimum of 6
inches on to the pipe on each side of the,coupling.” A primer shall be applied to the piping
on each side of the coupling prior to installing the shrink sleeve. The application of the
shrink sleeve shall be in accordance with ANSI/AWWA C216 and as recommended by the
shrink sleeve manufacturer. There shall be no bare or unprotected ferrous metal surfaces.
Following installation of the shrink ‘sleeve, the entire assembly shall be encapsulated with
two wraps of polyethylenesencasement lapped a minimum of 12 inches with the
polyethylene encasement of the,piping on each side of the assembly as specified herein.

F. Restrained Mechanical Couplings

1. The corrosion protection for the mechanical coupling and its tie bolts and nuts of all buried
restrained mechanical coupling assemblies shall be protected with two coats of medium
consistency coal tar and shrink sleeve as specified herein for buried mechanical couplings.

2. The tie rods and bolts of the coupling assembly shall be protected by wrapping them with
wax tap in accordance with ANSI/AWWA C217 and as detailed on the Drawings. A primer
shall'be applied prior to applying the wax tape. The application of the wax tape shall be as
recommended by the wax tape manufacturer. There shall be no bare or unprotected ferrous
metal surfaces.

3. Following the application of the wax tape, the entire restrained mechanical coupling
assembly shall be encapsulated with two wraps of polyethylene encasement lapped a
minimum of 12 inches with the polyethylene encasement of the piping on each side of the
assembly as specified herein.

G. Other Assemblies

1. All ferrous metal clamps, tie rods, bolts, and other components of buried joint harnesses,
tapping saddles, or pipe reaction anchorages in contact with earth or other fill material and

Four Rivers Sanitation Authority 400519 -20 BV Project No. 411752
Rockford, IL 12/20/2022
Aerobic Granular Sludge - Phase I



Ductile Iron Pipe

not encased in concrete, shall be protected by wrapping them with wax tape in accordance
with ANSVTAWWA C217. A primer shall be applied prior to applying the wax tape. The
application of the wax tape shall be as recommended by the wax tape manufacturer. There
shall be no bare or unprotected ferrous metal surfaces.

2. Following the application of the wax tape, the entire assembly shall be encapsulated with
two wraps of polyethylene encasement lapped a minimum of 12 inches with the
polyethylene encasement of the piping on each side of the assembly as specified herein.

H.  Surfaces Exposed in Manholes and Vaults
L. Unless otherwise specified, all uncoated surfaces exposed in manholes and vaults shall be
cleaned and coated with two coats of medium consistency coal tar. The first coat shall be
dry and hard before the second coat is applied. There shall be no unprotected, bare, or
uncoated ferrous metal surfaces.
3.16 PROVISIONS FOR CATHODIC PROTECTION SYSTEMS
A.  An electrical bond shall be provided across all pipeline joints‘except where insulated joints are
shown on the Drawings or specified.
B.  Electrical Bond Across Rubber-Gasketed Joints
L. Two electrical bonding cables shall beyprovided across each mechanical coupling and each
rubber-gasketed bell-and-spigot joint. Before applying the field joint coating to mechanical
couplings, two small areas of the“metal surface shall be exposed on each side of the
coupling, on the middle ring, ‘and on each follower ring. Each exposed area shall be
thoroughly cleaned, anditwo cathodic protection cables shall be connected to the top of the
pipe at least 12 inches apart, one end of each on either side of the joint, and to the middle
ring and follower rings of‘mechanically coupled joints, using the thermite process. The
completed connections=and exposed metal surfaces shall be coated as specified for field
repair of coatings:
2. Joint bond cables shall contain at least 6 inches of slack wire to compensate for pipe
movement,and backfill settlement.
C.  Electrical Bond Across Valves and Flanges
1. Two electrical bonding cables shall be provided across valves and flanged connections
other than insulating flanges in the same manner as specified for rubber-gasketed joints.
D.. Bonding Cables
1. Bonding cable and test lead wires shall be at least 8 AWG, Type CP copper cathodic
protection cable, with low density, high molecular weight polyethylene insulation.
3.17 CONNECTIONS WITH EXISTING PIPING
A.  Connections between new work and existing piping shall be made using fittings suitable for the
conditions encountered. Each connection with an existing pipe shall be made at a time and
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3.18

3.19

under conditions which will least interfere with service to customers, and as authorized by
Owner. Facilities shall be provided for proper dewatering and for disposal of all water removed
from dewatered lines and excavations without damage to adjacent property.

CONCRETE ENCASEMENT

Concrete encasement shall be installed where indicated on the Drawings. A pipe joint shall be
provided within 12 inches of each end of the concrete encasement. Concrete and reinforcing
steel shall be as specified in the Cast-in-Place Concrete section. All pipe to be encased shall'be
suitably supported and blocked in proper position, and shall be anchored to prevent flotation.

PRESSURE AND LEAKAGE TESTS

After installation, pipe and fittings shall be subjected to a pressure testand,a’leakage test in
accordance with the Pipeline Pressure and Leakage Testing section,

After installation, pipe and fittings shall be subjected to a pressure test and a leakage test. The
Contractor shall provide all necessary pumping equipment; piping connections between the
piping and the nearest available source of test water; pressure.gauges; and other equipment,
materials, and facilities necessary for the tests. The minimum test pressure shall be as indicated
in the Pipeline Pressure and Leakage Testing section‘or @s indicated on the Drawings

All pipe, fittings, valves, pipe joints, and othef materials which are found to be defective shall
be removed and replaced with new and aceeptable materials, and the affected portion of the
piping shall be retested by and at the expense of Contractor.

All joints shall be watertight and free'from visible leaks. Any visible leak which is discovered

within the correction period stipulated in the General Conditions shall be repaired by and at the
expense of Contractor.

End of Section
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S01 Ductile Iron Pipe Schedule

Schedule 40 05 19-S01

Ductile Iron Pipe Schedule

Size | Service Location ANSI/AWWA | Lining Material
Class

in.

All AGS Effluent (AGSE) Buried 150 CementMortar

All AGS Influent (AGSI) Buried; In-Plant 150, 200 Cement‘Mortar

All Waste Activated Granular | Buried; In-Plant 350 Cement Mortar
Sludge (WAGS)

All Water Level Correction Buried; In-Plant 350 Cement Mortar
(WLCO)

All WAGS/WLC Buried; In-Plant 350 Cement Mortar

Four Rivers Sanitation Authority
Rockford, IL
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Stainless Steel Pipe and Alloy Pipe, Tubing, and Accessories

SECTION 40 05 23 - STAINLESS STEEL PIPE AND ALLOY PIPE, TUBING, AND ACCESSORIES

PART 1 - GENERAL

1.1 SCOPE
A.  This section covers the furnishing of stainless steel pipe and alloy pipe, tubing and accesseories
through 24” diameter for the services as indicated herein. Pipe and tubing shall be furnished
complete with all fittings, flanges, unions, and other accessories specified herein.
1.2 SUBMITTALS
A.  Drawings and Data

1. Complete specifications, data, and catalog cuts or drawings” shall be submitted in
accordance with the Submittal Procedures section. Spbmittals are required for all piping,
fittings, gaskets, sleeves, and accessories, and shallinelude the following data:

a. Name of Manufacturer
b. Type and model
c. Construction materials, thickness, and finishes
d. Pressure and temperature ratings
B. Gasket Material Certifications.

1. Contractor shall obtain-“and ‘submit a written statement from the gasket material
manufacturer certifying that the gasket materials are compatible with the joints specified
herein and are recommended for the specified field test pressures and service conditions.

C.  Welding Procedures and Qualifications.

1. All welding=and brazing procedures and operators shall be qualified by an independent
testing laboratory in accordance with the applicable provisions of Section IX of the
ASME Code. All procedure and operator qualifications shall be in written form and
submitted to the Engineer for review.

D.  Compliance Data.
1. Pipe for liquid chemical service shall comply with ASME B31.3. Pipe for all other
services shall comply with ASME B31.1.
1.3 DELIVERY, STORAGE, AND HANDLING
A.  Shipping shall be in accordance with the Product Delivery Requirements section. Handling and
storage shall be in accordance with the Product Storage and Handling Requirements section.

All materials shall be stored in a sheltered location above the ground, separated by type, and

shall be supported to prevent sagging or bending.
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Stainless Steel Pipe and Alloy Pipe, Tubing, and Accessories

PART 2 - PRODUCTS

2.1 MATERIALS

A.  Stainless steel pipe and alloy pipe materials shall be as specified herein.

B. Material Classification SS-2

SS-2 — Schedule 10S with Beveled | Pipe ASTM A312 or ASTM A778 with
Ends. Fittings longitudinal seams only TP304L.
Buttwelded, ASTM A403 WP-W_or' Ai774,
Blower inlet piping. wrought stainless steel, grade equivalent to
Non-submerged AGS reactor air pipe. Fittings shall conform to
piping, including outdoor blower ANSI/ASME B16.9, Schedule 10S with
discharge air pipe. beveled ends.
2-1/2 inch and larger.
C.  Material Classification SS-7
SS-7 — Schedule 40S with Plain Pipe ASTM A312, Grade TP304L,
Ends. Fittings Socketwelded, ASTM A182, F304L.
Fittings shall conform to ANSI/ASME
Gauge piping in stainless steel B16.11, Class 3000.
piping systems.
2-inch and smaller with socket
welded ends.
D.  Material Classification SS-12
SS-12 — Duplex Stainless Steel Pipe ASTM A 790, Grade S31803 (Alloy 2205)
Schedule 10S. Fittings seamless.
Buttwelded, ASTM A182, 182M, Grade F51
Submerged AGS reactorair piping (S318803)
(by AGS system supplier).
WAGS and WLC piping, in
WAGS/WLC wetwell.
Submerged AGS reactor drain
piping.
2-1/2 inch and larger.
E. Accessory Materials
1. Accessory materials for the stainless steel pipe systems shall be as indicated. Flanges

shall be flat faced for water service and shall be raised face for air or gas service except
when connecting to flat face equipment or valve flanges.

Flanges

Four Rivers Sanitation Authority 400523-2
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Stainless Steel Pipe and Alloy Pipe, Tubing, and Accessories

SS-1, SS-2 and SS-3 Pipe
Backing Flanges

SS-12 Pipe Flanges

Flange Bolts

Flange Nuts

Flange Gaskets
Process air

Raised Face Flanges

Flat Faced Flanges

WAGS/WLC Piping.

All other services.

Stainless steel plate, AISI Type 304 or 316 to match
fittings. Provide stub ends or angle face rings with
material and thickness to match fittings. The angle or
radius between the angle face ring or stub end and the
pipe shall match the angle or radius of the backing
flange for proper seating. Flanges shall conform with
ANSI/ASME B16.5, Class 150 diameter and drilling;
with the following thicknesses:

Nominal Pipe Size Flange Thickness
inches inches

1/2-8 172

10-16 5/8

18-20 3/4

24-30 1

36 1-1/4

Flanged, ASTM A182, 182M; Grade F51 (S318803).
Flanged fittings shall,conform to ANSI/ASME B16.5,
Class 150 or*300,with beveled ends.

ASTM A193 Class 2, AISI Type 316, ANSI B18.2.1,
heavy hex head, length such that, after installation, the
bolts will project 1/8 to 3/8 inch beyond outer face of
the nut.

ASTM A194, AISI Type 316, ANSI/ASME B18.2.2,
heavy hex pattern. Washers shall be installed under
the nuts.

Non-asbestos inorganic fiber with EPDM binder;
dimensions to suit flange contact face, 1/16 inch
minimum thickness for plain finished surfaces,
3/32 inch minimum thickness for serrated surfaces,
rated for 275°F service; Garlock “IFG 5507.”

Premium Grade, EPDM, full face type, 1/8 inch thick,
rated for 275°F service; Garlock “8314.”

Garlock “Multi-Swell 3760 Ring Gaskets,” 1/16 inch
thick to match required flange dimensions.

Flexitalic “Style CG,” spiral wound, AISI Type 304
stainless steel, non-asbestos filler, 3/16 inch nominal
thickness, with compression ring 1/8 inch thick to
match required flange dimensions.
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Stainless Steel Pipe and Alloy Pipe, Tubing, and Accessories

Elbows Except for elbows in chemical service, elbows in lines
14 inches and smaller shall be long radius type for
which the laying length is 1.5 times the pipe diameter.

Expansion Joints

Process air Expansion joints shall be the elastomeric, arched type
and shall be Mercer “Type 450 with “Type 500”
retaining rings and Kevlar reinforcement, or equal.

The number of arches shall be as indicated on the
Drawings. The connection shall be suitable for'a
maximum pressure of 15 psig and maximum
temperature of 275°F . Expansion joints shall have the
following minimum ratings:

Size 16 inches
Number of Arches: 1
Face-to-face length: 8 inches
Axial Spring rate: 1377 lbs/inch
Lateral Springirate: 1672 1b/inch
Axial Compression: 2-1/8 inches

Size 16 inches
Number-of Arches: 2
Face-to-face length: 12 inches
Axial Spring rate: 688 Ibs/inch
Lateral Spring rate: 836 1b/inch
Axial Compression: 4-3/8 inch

Insulation All blower inlet, blow-off and discharge piping shall

be insulated and jacketed. Refer to Section 40 42 11 —
Mechanical Insulation for requirements.

Insulating Fittings

Threaded Dielectric steel pipe nipple, ASTM AS53, Schedule 40,
polypropylene lined, zinc plated; Perfection Corp.
“Clearflow Fittings.”

Flanged Epco “Dielectric Flange Unions” or Central Plastics

“Insulating Flange Unions.” Fittings shall be suitable
for the fluid and temperature. Insulating flanges in
WAGS/WLC Wetwell shall be suitable for chloride
concentrations up to 300 mg/L.

2. Branch Connections

a. Branch connections 2-1/2 inches and smaller shall be made with welding fittings.
Welded outlets shall be used. Where the exact outlet size desired is in doubt, but is
known to be less than 1 inch, a 1 inch outlet shall be provided and reducing
bushings used as needed.
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Stainless Steel Pipe and Alloy Pipe, Tubing, and Accessories

b. Branch connections sized 3 and larger shall be made with pipe nipples or with
welding fittings with welded outlets. Pipe nipples and welding fittings shall be
welded to the pipe shell and reinforced as needed to meet design and testing
requirements. The pressure rating of branch and branch connections shall equal or
exceed the pressure rating of the main pipe it is connected to.

c. Small branch connections shall be so located that they will not interfere with joints,
supports, or other details, and shall be provided with caps or plugs to protect the
threads during shipping and handling.

3. Duct and Transition Fittings

a. Three (3) ducts shall be provided at the blower inlet piping as._shown on the
Drawings. Each duct shall be stainless steel to match the blower inlet pipe material
(SS-2) specified herein. Each duct shall have an opening of 304nch by 30 inch and
shall be installed with a bird screen. Duct shall have 18 gaugethickness minimum.

b. A transition fitting shall be provided between each duct and inlet pipe as shown on
the Drawings and shall be constructed of stainless steel. One end shall be circular
to match the size of the intake pipe as specified herein. The other end shall be
square to match the size of the duct as specified ‘herein. Fitting shall be welded to
the air inlet piping and the duct.

2.2 WELDING OF STAINLESS STEEL AND ALLOYS

A.  Filler metal for welding austenitic stainless steel ‘and alloys, P-number 8 base materials shall be
in accordance with the following:

1. Material Type/Grade 304 shall use Type 308 filler metal.

2. Material Type/Grade 304Lxshall use Type 308L filler metal.

3. Material Type/Grade 346, shall use Type 316 filler metal.

4, Material Type/Grade 316L shall use Type 316L filler metal.

5. Material Type/Grade Duplex 2205 shall use Type 2205 filler metal.

B.  The following requirements shall apply when fabricating austenitic stainless steel and alloy
components.

C. . (Grinding shall be by aluminum oxide, zirconium oxide, or silicon carbide grinding wheels that
shall not have been used on carbon or low alloy steels. Hand or power wire brushing shall be by
stainless steel brushes that shall not have been used on carbon or low alloy steels for stainless
steel pipe. Hand or power wire brushing shall be by Carpenter 20 brushes that shall not have
been used on carbon or low alloy steels for Carpenter 20 pipe. Hand or power wire brushing
shall be by Hastelloy C276 brushes that shall not have been used on carbon or low alloy steels
for Hastelloy C276 pipe. All tools used in fabrication shall be protected to minimize contact
with steel alloys or free iron. Grinding wheels and brushes shall be identified and controlled for
their use on these materials only to ensure that contamination of these materials does not occur.
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D.  Antispatter compounds, marking fluids, marking pens, tape, temperature indicating crayons, and
other tools shall have a total halogen content of less than 200 parts per million.

E.  Heat input control for welding shall be specified in the applicable WPS and shall not exceed
55,000 joules per inch as determined by the following formula:

Voltage x Amperage x 60
Heat Input (]/in.) = & b ing
Travel Speed (/. )

F. Complete penetration pressure retaining welds shall be made using the Gas Tungsten Awc
Welding (GTAW) process for the root and second layer as a minimum.

G.  Austenitic stainless steel instrument tubing shall be welded using only the GTAW process.

H.  Socket welds or butt welds in all austenitic stainless steel instrument tubing,lines shall require
an inert gas backing (purge) using argon during welding to avoid oxidations

L. The application of heat to correct weld distortion and dimensional deviation without prior
written approval from the Engineer is prohibited.

J. Unless otherwise approved in writing, the GTAW process'shall require the addition of filler
metal.

K.  The maximum preheat and interpass temperature for-austenitic stainless steel shall be 350° F .
The minimum preheat temperature shall be 50° F .

L.  Complete joint penetration welds welded, from one side without backing, weld repairs welded
from one side without backing, or weld.repairs in which the base metal remaining after
excavation is less than 0.18754nch from being through wall, which are fabricated from
austenitic stainless steel ASME P-number 8 base metal or unassigned metals with similar
chemical compositions, shall'have the root side of the weld purged with an argon backing gas
prior to welding. Backing gas(purge) shall only be argon. The argon backing gas shall be
classified as welding.gradevargon or shall meet Specification SFA-5.32, AWS Classification
SG-A. The backing gas'(purge) shall be maintained until a minimum of two layers of weld
metal have been deposited.

2.3 SHOR CLEANING AND PICKLING OF STAINLESS STEEL PIPING AND WELDS
A.  Allstainless steel piping shall be thoroughly cleaned and pickled at the mill in accordance with
ASTM A380.
B Pickling shall produce a modest etch and shall remove all embedded iron and heat tint. After

fabrication, pickled surfaces shall be subjected to a 24 hour water test or a ferroxyl test to detect
the presence of residual embedded iron. All pickled surfaces damaged during fabrication
including welded areas shall either be mechanically cleaned or repickled or passivated in
accordance with ASTM A380. Materials that have been contaminated with steel alloys or free
iron shall not be used until all contamination is removed. When cleaning to remove steel or iron
contamination is required, it shall be performed in accordance with ASTM A380, Code D
requirements. Mechanical cleaning is not an acceptable cleaning method for oxygen or ozone
piping. All stainless steel surfaces shall be adequately protected during fabrication, shipping,
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handling, and installation to prevent contamination from iron or carbon steel objects or surfaces.
Particulate matter shall be removed from piping and welds. Labels shall be affixed to the piping
sections to indicate shop cleaning has been performed. Welds shall be either mechanically
cleaned or pickled or passivated on the exterior of the pipe.

24 INSULATING FITTINGS

A. Inall piping, insulating fittings shall be provided to prevent contact of dissimilar metals,
including but not limited to, contact of copper, brass, or bronze pipe, tubing, fittings, valves;or
appurtenances, or stainless steel pipe, tubing, fittings, valves, or appurtenances with iren or steel
pipe, fittings, valves, or appurtenances. Insulating fittings shall also be provided to preyent
contact of copper, brass, or bronze pipe, tubing, fittings, valves or appurtenances with stainless
steel pipe, tubing, fittings, valves, or appurtenances.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Materials furnished under this section will be installed imaccordance with the Miscellaneous
Piping and Accessories Installation section.

End of Section
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Miscellaneous Steel Pipe, Tubing, and Accessories

SECTION 40 05 24.43 - MISCELLANEOUS STEEL PIPE, TUBING, AND ACCESSORIES

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

SCOPE
This section covers the furnishing of miscellaneous steel pipe, tubing and accessories that.for
pipe diameters 24 inches and smaller. Pipe and tubing shall be furnished complete withall

fittings, flanges, unions, and other accessories specified herein.

Steel pipe for potable and non-potable water conveyance are covered in the Steel Pipe section.

GENERAL
General Equipment Stipulations

1. The General Equipment Stipulations shall applystotall equipment furnished under this
section. If requirements in this specification differ from those in the General Equipment
Stipulations, the requirements specified herein,shall take precedence.

SUBMITTALS
Drawings and Data

1. Complete specifications,ndata, and catalog cuts or drawings shall be submitted in
accordance with the Submittal Procedures section. Submittals are required for all piping,
fittings, gaskets, sleeves, and accessories, and shall include the following data:

Name of'\Manufacturer

Typesand model

Construction materials, thickness, and finishes
Pressure and temperature ratings

;oo

Gasket'Material Certification

1. Contractor shall obtain and submit a written statement from the gasket material
manufacturer certifying that the gasket materials are compatible with the joints specified
herein and are recommended for the specified field test pressures and service conditions.

DELIVERY, STORAGE, AND HANDLING

Shipping shall be in accordance with the Product Delivery Requirements section. Handling and
storage shall be in accordance with the Product Storage and Handling Requirements section. All
materials shall be stored in a sheltered location above the ground, separated by type, and shall
be supported to prevent sagging or bending.
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B.  Coated Pipe

1. Handling methods and equipment used shall prevent damage to the protective coating and
shall include the use of end hooks, padded calipers, and nylon or similar fabric slings with
spreader bars. Bare cables, chains, or metal bars shall not be used. Coated pipe shall be
stored off the ground on wide, padded skids. Plastic coated pipe shall be covered or
otherwise protected from exposure to sunlight.

PART 2 - PRODUCTS

2.1 STEEL PIPE

A.  Steel pipe materials and service shall be as specified herein.

B. Material Classification CS-3

CS-3 — Standard Weight Steel with
Buttwelded Fittings.

Indoor blower discharge air piping.
Blower blow-off air piping.

Pipe ASTM AS3/A106, Type S,
standard weight, Grade B; beveled
énds:

Fittings Buttwelded. Fittings shall conform

8-inch AGS Reactor in-wall basin drain to ANSI/ASME B16.9, standard
valve underdrain piping. weight.
2-1/2 inch and larger.
C.  Accessory Materials
1. Accessory materials for the miscellaneous steel pipe and tubing systems shall be as
indicated.
Nipples ASTM A733, seamless, extra strong (Schedule 80);

Unions'(Malleable Iron)

"close" nipples will be permitted only by special
authorization in each case.

Fed Spec WW-U-531, Class 2; Type B (galvanized) for
galvanized pipe or Type A (black) for ungalvanized
pipe.

Flanges
Standard Weight Pipe ANSI/ASME B16.5, Class 150, flat faced when
connected to flat faced flanges; otherwise, raised face.
Flange Bolts and Nuts ASTM A193, Grade B7 with ASTM A194 Grade 2H
nuts. Length such that, after installation, the bolts will
project 1/8 to 3/8 inch beyond outer face of the nut.
Four Rivers Sanitation Authority 400524.43-2 BV Project No. 411752
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Miscellaneous Steel Pipe, Tubing, and Accessories

Flange Gaskets
For Process Air Service

Raised Face Flanges

Flat Faced Flanges
For Water Service

For Other Services

Flat Faced Flanges

Raised Face Flanges

Expansion Joints

Insulation

2.2 COATINGS

Non-asbestos inorganic fiber with EPDM binder;
dimensions to suit flange contact face, 1/16 inch
minimum thickness for plain finished surfaces,
3/32 inch minimum thickness for serrated surfaces,
rated for 275°F service; Garlock "IFG 5507".

Premium Grade, EPDM, full face, 1/8 inch
thick, rated for 275°F service; Garlock "8314!.

ASTM D1330, Grade I, red rubber, ring-type,
1/8 inch thick.

Non-asbestos filler with neoptene or nitrile
binder; dimensions to suit flange contact face;
1/16 inch minimum thickness,for plain finished
surfaces, 3/32 inch _minimum thickness for
serrated surfaces.

Continuous stainless steel ribbon wound into a
spiral withrnen=asbestos filler between adjacent
coils with ascarbon steel gauge ring.
Compressed gasket thickness shall be

0,095 inch +0.005 inch .

See Section 40 05 23 for requirements.

All blower inlet, blow-off and discharge piping shall
be insulated and jacketed. Refer to Section 40 42 11
— Mechanical Insulation for requirements.

A.  Standard weight'steel pipe in buried locations, except hot piping such as aeration air piping,
shall have exterior surfaces protected with a shop applied plastic coating. Coatings for hot

piping shall'be as specified.

B.  Allisurfaces to be tape-wrapped in the shop shall be thoroughly cleaned and primed in
accordance with the tape manufacturer’s recommendations immediately before wrapping. The
tape shall be applied by two-ply (half-lap) wrapping or as needed to provide a total installed

tape thickness of at least 60 mils.

C.  Shop applied coatings shall be as follows:

1. External Coatings

a. Plastic: Liberty Coating Company “Pritec” or Bredero-Shaw “Entec.” The products
of other manufacturers will not be acceptable.
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Miscellaneous Steel Pipe, Tubing, and Accessories

b. Tape Wrap: ANSI/JAWWA C209, except single ply tape thickness shall not be less
than 30 mils ; Protecto Wrap “200” or Tapecoat “CT.”

c. High temperature epoxy for aeration and process air piping: Shop or field applied
high solids epoxy; suitable for protection at continuous pipe wall temperatures up to
300 F. Coating shall be abrasion resistant. The finished coating shall have a
minimum total film thickness of 10 mils. The surface shall be prepared in accordance
with SSPC-SP7 as a minimum unless otherwise recommended by the coating
manufacturer. The coating shall be Carboline “Thermaline 450,” Ameron
“Amerlock 400 with Amercoat 880 Additive,” or approved equal.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Materials furnished under this section will be installed in accordance with'the Miscellaneous
Piping and Accessories Installation section.

End of Section
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SECTION 40 05 32 - MISCELLANEOUS PLASTIC PIPE, TUBING, AND ACCESSORIES

PART 1 - GENERAL

1.1

A.

1.2

A.

B.

1.3

A.

B.

SCOPE

This section covers the furnishing of miscellaneous plastic pipe, tubing, and accessories. (Pipe
and tubing shall be furnished complete with all fittings, flanges, unions, jointing materials and
other necessary appurtenances.

SUBMITTALS

Drawings and Data

1. Complete specifications, data and catalog cuts or drawings” shall be submitted in

accordance with the Submittal Procedures section. Submittals are required for all piping,
fittings, gaskets, sleeves, and accessories, and shallinelude the following data:

a. Name of Manufacturer

b. Type and model

c. Construction materials, thickness, and finishes
d. Pressure and temperature ratings

Gasket Material Certifications.

1. Contractor shall obtain-“and ‘submit a written statement from the gasket material
manufacturer certifying that the gasket materials are compatible with the joints specified
herein and are recommended for the specified field test pressures and service conditions.

DELIVERY, STORAGE, AND HANDLING

Shipping shall\be/in accordance with the Product Delivery Requirements section. Handling and
storage shall be in accordance with the Product Storage and Handling Requirements section.
All materials shall be stored in a sheltered location above the ground, separated by type, and

shall be supported to prevent sagging or bending.

Pipe, tubing, and fittings shall be stored between 40°F and 90°F.

PART 2 - PRODUCTS

2.1 PVC PIPE MATERIALS

A.  PVC pipe materials and services shall be as specified herein.
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B. Material Classification PVC-6

PVC-6 — PVC Underdrain Pipe ASTM F758, perforated wall, Cell

Pipe Classification 12454 or 12364, Type PS 46.
Fittings ASTM D3034, Cell Classification 12454,

AGS Reactor Underdrain wall thickness SDR 35, with elastomeric

Piping gasket joints.

C.  Accessory Materials

1. Accessory materials for the PVC Pipe systems shall be as indicated.

Flanges

Flange Bolts and Nuts

Flat Washers
Flange Gaskets

2.2 PE PIPE MATERIALS

Diameter and drilling shall conform to
ANSI/ASME B16.5, Class 150.

Schedule 80 for DWV systems.
ASTM A307, Grade B, length such that, after

installation, the bolts will/project 1/8 to 3/8 inch
beyond outer face of the nut;

Stainless steel for, DWV7and chemical feed systems,
galvanized steelfor all 'other systems.

ANSI B18.2231, plain. Same material as bolts and nuts.

Full face, 1/8 inch thick, chemical-resistant elastomeric
materiahsuitable for the specified service.

A.  PE pipe materials and services shall be as specified herein.

B. Material Classification PE-5

PE-5 — Corrugated Tubing and AASHTO M252 and ASTM F405, with solid
Polyethylene Drainage Fittings wall.

Tubing.

Support Facility ST Yard

Piping

C.  Aceessory Materials

1. Accessory materials for the PE Pipe systems shall be as indicated.

Flanges

Flange Bolts and Nuts

Four Rivers Sanitation Authority
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Schedule 80 PVC; diameter and drilling shall
conform to ANSI/ASME B16.5, Class 150.

ANSI B18.2.1, ASTM A193, AISI Type 304, heavy
hex head, length such that after installation the bolts
will project 1/8 to 3/8 inch beyond outer face of the
nut. ASTM A194, AISI Type, ANSI/ASME
B18.2.2, heavy hex pattern.
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Miscellaneous Plastic Pipe, Tubing, and Accessories

Molded or manufactured from the pipe; cell
classification of material and pressure rating same as

for pipe.

Fittings and Flange Adapters

PART 3 - EXECUTION

3.1 INSTALLATION

Materials furnished under this section will be installed in accordance with the Miscellaneous

A.
Piping and Accessories Installation section.

End of Section
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Miscellaneous Piping and Pipe Accessories

SECTION 40 05 41 - MISCELLANEOUS PIPING AND PIPE ACCESSORIES

PART 1 - GENERAL
1.1 SCOPE
A.  This section covers the furnishing of miscellaneous piping and pipe accessories. Miscellaneous
piping shall be furnished complete with all fittings, flanges, unions, and other accessoties
specified herein.
1.2 SUBMITTALS
A.  Drawings and Data
1. Complete specifications, data and catalog cuts or drawings” shall be submitted in
accordance with the Submittal Procedures section. Submittals are required for all piping,
fittings, gaskets, sleeves, and accessories, and shallinelude the following data:
a. Name of Manufacturer
b. Type and model
c. Construction materials, thickness, and finishes
d. Pressure and temperature ratings
B. Gasket Material Certifications
1. Contractor shall obtain-“and ‘submit a written statement from the gasket material
manufacturer certifying that the gasket materials are compatible with the joints specified
herein and are recommended for the specified field test pressures and service conditions.
1.3 DELIVERY, STORAGE, AND HANDLING
A.  Shipping shall\be'in accordance with the Product Delivery Requirements section. Handling and
storage shall be in accordance with the Product Storage and Handling Requirements section.
All materials shall be stored in a sheltered location above the ground, separated by type, and
shall be supported to prevent sagging or bending.
PART2=PRODUCTS
2.1 MATERIALS
A.  Miscellaneous piping materials shall be as specified herein.
Four Rivers Sanitation Authority 400541-1 BV Project No. 411752
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Miscellaneous Piping and Pipe Accessories

B. Service Material
Sanitary drainage, vent, inside the PVC, Class 150 to AWWA C900
building, above/below ground, Cast Iron to ASTM A74 and ASTM A888
storm water piping, sump pump
discharge
Domestic Water/W4 Service PVC, CPVC to ASTM D2564, F493
inside building PVDF to ASTM D3222
Natural Gas above ground Steel SCH 40, ASTM AS53 av
Natural Gas below ground HDPE 4710 to ASTMD 2513
Refrigerant ACR copper, to ASTM,B280

PART 3 - EXECUTION

3.1 INSTALLATION
A. Materials furnished under this section will be‘installed in accordance with the Miscellaneous

Piping and Accessories Installation section.

End of Section
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Valve Installation

SECTION 40 05 51.13 - VALVE INSTALLATION

PART 1 - GENERAL

1.1 SCOPE
A.  This section covers the installation of new valves and actuators purchased by Contractor ‘as-part
of this Work or purchased by others under the valve specifications. The equipment tolbe

furnished by others for installation by Contractor is identified in the applicable valvesschedules.

B.  Cleaning, disinfection, pressure and leakage testing, insulation, and pipe supports are covered in
other sections.

C.  The following specification sections are applicable to valves to be installed:
Title
1. Industrial Butterfly Valves
2. Check Valves
3. Plug Valves
4. Basin Valves
5. AWWA Butterfly Valves
6. Eccentric Plug Valves
7. Resilient-Seated.Gate)Valves

8. Knife Gate-Valves

1.2 GENERAL

A.  Equipment installed under this section shall be erected and placed in proper operating condition
infull conformity with Drawings, Specifications, engineering data, instructions, and
recommendations of the equipment manufacturer, unless exceptions are noted by Engineer.

B.", Any valves and actuators that are identified as being provided by others will be furnished
complete for installation by Contractor. Technical specifications under which the equipment
will be purchased are available.
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Coordination

L.

When manufacturer's field services or installation check services are provided by the
supplier, Contractor shall coordinate the services with the supplier. Contractor shall give
Engineer written notice at least 30 days prior to the need for manufacturer's field services.

Flanged, push-on, and grooved connections to valves including the bolts, nuts, and
gaskets are covered in the appropriate pipe specification section. Valve ends shall match

piping.

PART 2 - PRODUCTS

Not Applicable.

PART 3 - EXECUTION

3.1 INSPECTION
A.  All valves and accessories shall be inspected for damagewand cleanliness before being installed.
Any material damaged or contaminated in handling on the job shall not be used unless it is
repaired and re-cleaned to the original requirements.by Contractor. Such material shall be
segregated from the clean material and shall\b€ inspected and approved by Owner or his
representative before its use.
32 INSTALLATION
A.  General

1. Valves shall be4nstalled with sufficient clearance for proper operation of any external
mechanisms, “and ¥ with sufficient clearance to dismantle the valve for in-place
maintenance: . Installation shall be in accordance with the valve manufacturer’s
recommendations.

2. Unless otherwise indicated on the Drawings or specified, all valves installed in horizontal
tuns-of pipe having centerline elevations 4 feet 6 inches or less above the finish floor
shall be installed with their operating stems vertical. Valves installed in horizontal runs
of piping having centerline elevations between 4 feet 6 inches and 6 feet 9 inches above
the finish floor shall be installed with their operating stems horizontal. If adjacent piping
prohibits this, the stems and operating handwheel shall be installed above the valve
horizontal centerline as close to horizontal as possible. Valves installed in vertical runs
of pipe shall have their operating stems oriented to facilitate the most practicable
operation, as reviewed by Engineer.

B.  Installation Checks

L. When specified in the valve sections, the valve manufacturer will provide installation
checks. For installation checks, the manufacturer’s field representative will inspect the
valve installation immediately following installation by Contractor. The manufacturer's
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Valve Installation

representatives will revisit the site as often as necessary to ensure installation satisfactory
to Owner.

2. Contractor shall perform no work related to the installation or operation of materials or
equipment furnished by others without direct observation and guidance of the field
representative, unless Engineer and manufacturer furnishing such materials concur
otherwise.

C. AWWA Butterfly Valves

1. Butterfly valves shall be installed with the shaft horizontal unless otherwise nec¢ssary for
proper operation or as acceptable to Engineer.

2. Whenever an actuator must be removed to permit installation of ai'valve, the actuator
shall be promptly reinstalled and shall be inspected and readjusted‘by atrepresentative of
the valve manufacturer.

D. Check Valves
1. Lift Check Valves

a. Horizontal lift checks shall be installed(insa Tevel horizontal position so that the
internal parts rise and fall vertically, unless the valve is spring loaded. Angle
pattern lift checks shall be installed‘in vertical pipe with flow upward from beneath
the disc.

2. Swing Check Valves

a. Install valves oriented for the correct flow direction. Only valves designed for
vertical installation shall be installed in vertical piping.

3. Low Pressure Air Serviee Check Valves

a. Dual dise, wafer check valves installed in the discharge piping of centrifugal
blowers shall be positioned with the valve hinge perpendicular to the impeller shaft
of'the'blower.

E.  Plug Valves

1. Plug valves shall be installed with the shaft horizontal and the plug in the upper half of
the valve body. Valves in horizontal wastewater, sludge, or scum lines shall be installed
with the seat on the upstream end. Valves in all vertical piping shall be installed with the
seat at the upper end of the valve.

F. Resilient Seated Gate Valves

1. Valves shall be handled and installed in accordance with the recommendations set forth
in the Appendices to ANS/TAWWA C509 and C515 and with the recommendations of
the manufacturer.
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G. Air Release and Combination Air Valves

1. The exhaust from each valve shall be piped to a suitable point acceptable to Engineer.
Air release valve exhaust piping leading to a trapped floor drain shall terminate at least
6 inches above the floor.

H.  Hydrants
1. Yard Hydrants

a. A concrete slab 18 inches square and 4 inches thick shall be provided around the
top of each 3/4 inch and 1-1/2 inch yard hydrant. Hydrants shall=be, installed
plumb. Hydrant drainage shall be provided by installing below (each hydrant at
least 1 cubic foot of gravel or crushed stone.

b. Each 4 inches yard hydrant shall be set on a reinforced concrete foundation at least
18 inches square and 6 inches thick. Each hydrant shall, be,anchored in place or
adequately blocked to prevent the hydrant from blowing offthe supply connection.
Hydrant drainage shall be provided by installing at least’7 cubic feet of gravel or
crushed stone around the hydrant and below the top of the hydrant supply pipe.

c. An operating wrench shall be provided for.each yard hydrant.

L Valve Boxes
1. Valve boxes shall be set plumb. Each valve box shall be placed directly over the valve it
serves, with the top of the box brought flush with the finished grade. After each valve
box is placed in proper position, earth fill shall be placed and thoroughly tamped around
the box.
33 VALVE ACTUATORS
A. Valve actuators and accessories shall be factory mounted on the valve, calibrated, and tested by
the valve or actuator manufacturer.
34 FIELD QUALITY*CONTROL

A.  Field Testing

I. After installation, all valves shall be tested in accordance with the Pipeline Pressure and
Leakage Testing section.

2. Pressure Tests

a. Pressure testing shall be in accordance with the Pipeline Pressure and Leakage
Testing section.

3. Leakage Tests

a. All valves shall be free from leaks. Each leak that is discovered within the
correction period stipulated in the General Conditions shall be repaired by and at
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Valve Installation

the expense of Contractor. This requirement applies whether pressure testing is
required or not.

3.5 ADJUSTING

A.  After installation, the opening and closing time shall be adjusted as needed for each pneumatic,
hydraulic and electric actuated valve.

End of Section
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Gate Installation

SECTION 40 05 51.16 - GATE INSTALLATION

PART 1 - GENERAL

1.1

A.

B.

1.2

A.

B.

C.

SCOPE

This section covers the installation of new gates and actuators purchased by Contractor as.part
of this Work.

The following specification sections are applicable to gates to be installed under this Contract:

1. Stainless Steel Slide Gates

GENERAL

Equipment installed under this section shall be erected and placed’in proper operating condition
in full conformity with Drawings, Specifications, engineering data, instructions, and
recommendations of the equipment manufacturer, unless,exceptions are noted by Engineer.

Any gates and actuators identified as being provided by others will be furnished complete for
installation by Contractor. Technical specifications'under which the equipment will be
purchased are available.

Coordination

1. When installation check services are provided by the gate manufacturer, Contractor shall
coordinate the services“wwith the gate manufacturer. Contractor shall give Engineer
written notice at least 30 days prior to the need for manufacturer’s installation check
services.

2. Submittals~for equipment furnished by others under each procurement contract will be
furnishedsto-€ontractor upon completion of review by Engineer. Contractor shall review
equipment’submittals and coordinate with the requirements of the Work and the Contract
Documents. Contractor accepts sole responsibility for determining and verifying all
quantities, dimensions, and field construction criteria.

PART 2 -'PRODUCTS

2.1 MATERIALS
A.  Materials shall be as follows:
1. Grout As specified in the Grouting section.
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Gate Installation

PART 3 - EXECUTION

3.1 INSPECTION

A.  All gates and accessories shall be inspected for damage and cleanliness before being installed.
Any material damaged or contaminated in handling on the job shall not be used unless it is
repaired and recleaned to the original requirements by Contractor. Such material shall be
segregated from the clean material and shall be inspected and approved by Owner or his
representative before its use.

3.2 INSTALLATION.

A.  General
1. Gates and appurtenances shall be installed with sufficient clearance for proper operation
of any external mechanisms, and with sufficient clearance“to dismantle the gate for
maintenance. Installation shall be in accordance with the manufacturer's

recommendations and the requirements specified heréin.

2. All bolts shall be tightened and all items requiring, lubrication, including pivot pins, shall
be lubricated. Anti-seize thread lubricant shall’ be liberally applied to the threaded
portion of stainless steel anchor bolts during the installation and tightening of nuts.
Excess lubricant shall be thoroughly remoyed following final tightening.

3. The threaded portion of each plastic,stem cover shall be wrapped in at least two layers of
teflon thread tape, and the threaded portion of steel pipe stem covers shall be coated with
teflon thread sealer immediately prior to installation of the cover on the actuator.

4, Each gate shall be adjusted so that it does not bind or leak in excess of specified
requirements.  Afterwinstallation, each gate shall be operated through at least two
complete open-close’ cycles, re-adjusted and re-operated as necessary, and left in a
condition acceptable to Engineer.

B. Installation/Cheeks

1. When, specified in the gate sections, the gate manufacturer will provide installation
cheeks. For installation checks, the manufacturer’s field representative will inspect the
gate installation immediately following installation by Contractor. The manufacturer's
representatives will revisit the site as often as necessary to ensure installation satisfactory
to Owner.

2. Contractor shall perform no Work related to the installation or operation of materials or
equipment furnished by others without direct observation and guidance of the field
representative, unless Engineer and manufacturer furnishing such materials concur
otherwise.
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Gate Installation

C. Fabricated Stainless Steel Slide Gates

L.

Each fabricated stainless steel slide gate shall be carefully installed and adjusted for
proper operation. Care shall be taken to avoid warping the gate frames and to maintain
tolerances between seating faces.

Wall thimbles, if required, shall be accurately positioned and supported to prevent
shifting during placement of surrounding concrete. Square or rectangular thimbles shall
be carefully braced both horizontally and vertically to prevent distortion.

Gates mounted directly on the vertical face of concrete walls shall be adjusted and
grouted in place with non-shrinking grout in accordance with the manufacturer’s
recommendations.

Gates shall be installed so that frame members and anchor bolts,do*not rest upon or
contact steel reinforcing bars. Anchor bolts shall be set using a-template.

Grout fill shall be placed in the pit in front of each flush bottom:closure gate after the gate
has been adjusted.

Each actuator shall be accurately set and plumbediand-shall be in proper alignment with
the gate and stem before the actuator is grouted,in place. Operating stems shall be
installed in proper alignment and shall not bind,in"the lift nut or stem guides.

33 GATE ACTUATORS

A.  Gate actuators and accessories shall be installed in accordance with the equipment
manufacturer’s recommendations.

34 FIELD QUALITY CONFROL

A.  Field Testing

L.

Afterhinstallation, all gates shall be pressure tested for leakage at the hydrostatic heads
specified./ Leakage exceeding the specified limits which is discovered within the
cofrection period stipulated in the General Conditions shall be repaired by and at the
expernse of Contractor.

B. Fabricated Stainless Steel Slide Gates

1.

For the maximum seating and unseating heads, the leakage shall not exceed 0.1 gpm per
foot of seating perimeter.

3.5 ADJUSTING

A.  After installation, the opening and closing time shall be adjusted as needed for each pneumatic,
hydraulic, or electric actuated gate.
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Gate Installation

End of Section
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Valve and Gate Actuators

SECTION 40 05 57 - VALVE AND GATE ACTUATORS

PART 1 - GENERAL

1.1 SCOPE

A.  This section covers furnishing manual and powered valve and gate actuators and accessories, as

specified herein.
1.2 GENERAL

A.  Equipment provided under this section shall be fabricated and assembled'in full 'conformity with
Drawings, specifications, engineering data, instructions, and recommendations of the equipment
manufacturer, unless exceptions are noted by Engineer.

B.  Actuators shall be furnished with all necessary parts and acgessories indicated on the Drawings,
specified, or otherwise required for a complete, properly operating installation and shall be the
latest standard products of a manufacturer regularly engaged in the production of actuators.

C.  General Equipment Stipulations
1. The General Equipment Stipulations shall apply to all equipment furnished under this

section. If requirements in this specification differ from those in the General Equipment
Stipulations, the requirements, specified herein shall take precedence.
D.  Governing Standards
1. Except as modified ‘or/supplemented herein, cylinder and vane type actuators shall
conform to applicable requirements of ANSI/AWWA C541.
2. Except as /modified or supplemented herein, electric motor actuators shall conform to
applicable requirements of ANSI/TAWWA C542.
3. Except as modified or supplemented herein, actuators for butterfly and eccentric plug
valves shall conform to the applicable requirements of ANS/TAWWA C504.
4, Except as modified or supplemented herein, manual actuators for ball valves shall
conform to the applicable requirements of ANSI/AWWA C507.
5. Except as modified or supplemented herein, actuators for cast-iron slide gates shall
conform to the applicable requirements of ANSI/AWWA C560.
6. Except as modified or supplemented herein, actuators for open channel slide gates and
weir gates shall conform to the applicable requirements of ANS/AWWA C513.
7. Except as modified or supplemented herein, actuators for stainless steel slide gates shall
conform to the applicable requirements of ANSI/AWWA C561.
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Valve and Gate Actuators

1.3

8. Except as modified or supplemented herein, actuators for composite slide gates shall
conform to the applicable requirements of ANSI/AWWA C563.

Power Supply
1. Power supply to electric actuators will be as indicated in the valve and gate schedules.
Marking

1. Each actuator shall be marked with the manufacturer's name, model number, ‘and, the
country of origin. An identifying serial number shall be stamped on a corrosion-resistant
plate attached to the actuator.

Temporary Number Plates

1. Each actuator shall be factory tagged or marked to identify the actuator and the applicable
valve or gate by number or service as indicated in the valve or gate’schedule.

SUBMITTALS
Drawings and Data General

1. Complete drawings, details, and specifications covering the actuators and their
appurtenances shall be submitted in“accordance with the Submittal Procedures section.
Submittal drawings shall clearly indicate’the country of origin of each actuator and its
components.

Drawings and Data — Electrical and Wiring Diagrams

1. Submittal drawings shalluinclude separate wiring diagrams for each electrically operated
or controlled actuatoriand the electrical control equipment. Each actuator drawing shall
be identified with,the respective valve number or name.

Network Valve AcCtuator Data

I. For networked valve actuators, information on the available input and output assemblies
shallzbe submitted for the protocol(s) specified to be provided. The submittal shall
identify the version of the selected network protocol for which the device has been tested
and certified.

Testing Certifications and Results

1. For electric or cylinder actuators, certified copies of reports covering proof-of-design
testing of the actuators as set forth in Section 5 of ANSVAWWA C541 or ANSTAWWA
C542 respectively, together with an affidavit of compliance as indicated in Section 6.3 of
ANSI/AWWA C541 or ANSI/AWWA C542 respectively, shall be submitted to Engineer
before the actuators are shipped.
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PART 2 - PRODUCTS

2.1 PERFORMANCE AND DESIGN REQUIREMENTS
A.  General

1. Actuators and appurtenances shall be designed for the conditions and requirements as
indicated in the respective valve and gate sections.

2. Liberal factors of safety shall be used throughout the design, especially in the design of
parts subject to intermittent or alternating stresses. In general, working stresses shall not
exceed one-third of the yield point or one-fifth of the ultimate strength ofleach material.

B. Valve Actuators

1. Each actuator shall be designed to open or close the valve under all operating conditions.
Actuators shall be designed for the maximum pressure differential across the valve and
maximum velocities through the valve where indicated in the respective valve schedules.

2. Valve actuators shall be provided and adjusted /by ‘the valve manufacturer. Actuator
mounting arrangements and positions shall facilitate ‘Operation and maintenance and shall
be determined by the valve manufacturer unless*indicated otherwise on the Drawings or
directed by Engineer.

3. When valves are to be buried, submerged, or installed in vaults; the actuators and
accessories shall be sealed to prevent the entrance of water. The design water depth shall
be as indicated in the respective,valve schedules but not less than 20 feet .

C. Gate Actuators

1. Actuators shall be sizedsto produce the torque or thrust required to operate the gate when
subject to the seating and unseating operating heads as indicated in the respective gate
schedules.

2. Both/“the"design head and the operating head shall be measured from the surface of the
liquid torthe center line of the gate.

2.2 MATERTALS
A. “_Exeept as modified or supplemented herein, materials used in the manufacture of actuators shall
conform to the requirements of the applicable governing standard(s).
2.3 VALVE MANUAL ACTUATORS
A.  General

1. Manual actuators of the types listed in the valve specifications or schedules shall be
provided by the valve manufacturer.
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Unless otherwise indicated or specified, each geared manual actuator shall be equipped
with an operating handwheel.

The direction of rotation of the wheel, wrench nut, or lever to open the valve shall be to
the left (counterclockwise). Each valve body or actuator shall have cast thereon the word
"Open" and an arrow indicating the direction to open.

The housing of traveling-nut type actuators shall be fitted with a removable cover which
shall permit inspection and maintenance of the operating mechanism without removing
the actuator from the valve. Travel limiting devices shall be provided inside the actuator
for the open and closed positions. Travel limiting stop nuts or collars installed)on the
reach rod of traveling-nut type operating mechanisms shall be field adjustable)and shall
be locked in position by means of a removable roll pin, cotter pin, or other positive
locking device. The use of stop nuts or adjustable shaft collars which rely on clamping
force or setscrews to prevent rotation of the nut or collar on the'reach, rod will not be
acceptable.

Each actuator shall be designed so that shaft seal leakage‘cannot enter the actuator
housing.

Valves for throttling service shall be equipped ‘with an infinitely variable locking device
or a totally enclosed gear actuator.

Actuators shall produce the required torquie with a maximum pull of 80 Ibs on the lever,
handwheel, or chain. Actuator components shall withstand, without damage, a pull of
200 Ibs on the handwheel or chainwheel or an input of 300 foot-Ibs on the operating nut.

B. Handwheels

L.

Handwheel diameters shall be at least 8 inches but not more than 24 inches for 30 inch
and smaller valves and’notmore than 30 inches for 36 inch and larger valves.

Chainwheels. Unless otherwise specified in the valve schedules, all valves with center
lines more thanZ*-6" above the floor shall be provided with chainwheels and operating
chains. Each chainwheel operated valve shall be equipped with a chain guide which will
permitirapid handling of the operating chain without "gagging" of the wheel and will also
permit reasonable side pull on the chain. Suitable extensions shall be provided, if
necessary, to prevent interference of the chain with adjacent piping or equipment.
Operating chains shall be hot-dip galvanized or zinc plated carbon steel and shall be
looped to extend to within 4 feet of the floor below the valve.

C. Levers

1. Levers shall be capable of being locked in at least five intermediate positions between
fully open and fully closed. In any building or structure containing lever operated valves,
at least two operating levers shall be provided for each size and type of lever operated
valve.

Four Rivers Sanitation Authority 400557-4 BV Project No. 411752

Rockford, IL

12/20/2022

Aerobic Granular Sludge - Phase I
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D. Chain Levers

L.

Suitable actuator extensions shall be provided, if necessary, to prevent interference of the
chain with adjacent piping or equipment. Operating chains shall be hot-dip galvanized
carbon steel and shall be looped to extend to within 4 feet of the floor below the valve.

E. Wrench Nuts

L.

Unless otherwise specified in the valve schedules or on the Drawings, wrench nuts shall
be provided on all buried valves and on all valves that are to be operated throughfloor
boxes. Unless otherwise directed by Owner, all wrench nuts shall comply with
Section 4.4.13 of ANS/TAWWA C500. At least two operating keys shall be furnished for
operation of the wrench nut operated valves.

2.4 GATE MANUAL ACTUATORS

A. General

L.

Manual actuators of the types listed in the gate schédules shall be provided by the gate
manufacturer. Unless otherwise specified, actuators-shall conform to ANS/AWWA
C560.

All bearings and gears shall be totallysenclosed in a weathertight housing having a
sufficient number of fittings to pewmit, periodic lubrication of all internal moving
components without partial or total disassembly of the mechanism. The pinion shaft of
crank-operated mechanisms shall.be,supported by roller bearings or needle bearings.

The direction of rotation of the wheel, crank, or wrench nut to open the gate shall be to
the left (counterclockwise):

Actuators for rising-stem self-contained gates shall be designed for mounting directly on
the frame yoke.

When indicated in the gate schedules, crank-operated actuators shall be suitable for
operation'with a portable actuator specified herein. A suitable adapter coupling shall be
furnished-with each crank actuator to couple the portable actuator to the crank actuator
pinion shaft as required.

B. Remote Actuators

I

Remote actuators shall be operated by a frame-mounted handwheel and chain drive. An
extension shaft suitable for connection to the pinion shaft of the benchstand shall be
provided complete with a roller chain, shaft couplings, support bearings, and a roller
chain sprocket keyed or bolted to the end of the shaft. A handwheel with bearing housing
and sprocket shall be bolted to the side frame approximately 48 inches above the
operating floor. Removable aluminum or stainless steel weathertight covers shall be
provided to protect the extension shaft, drive chain, and sprockets. Handwheel and
sprocket diameters shall be selected to operate the gate under the maximum specified
seating pressure with an effort of not more than 40 lbs applied to the rim of the
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25

handwheel. Handwheels and sprockets shall be able to withstand a 100 Ib effort without
damage.

Dual Actuators

1. Dual actuators shall be provided where indicated in the gate schedules. Dual actuators
shall be interconnected by a cross shaft complete with required couplings so both stems
move at the same rate. Each cross shaft shall be protected by a full length removable
aluminum or stainless steel cover attached to the yoke beam or actuator.

Floorstands

1. Floorstands shall be designed to transfer operating thrusts to the supporting structure.
Each floorstand shall be designed to position the crank or the handwheel approximately
36 inches above the frame yoke, supporting surface, or adjacent operating floor or
platform.

INTELLIGENT ELECTRIC ACTUATORS
General

1. Intelligent electric actuators as listed in the valyve*and gate schedules shall be provided by
the valve or gate manufacturer.

2. Intelligent electric actuators with torque-output requirements of 750 ft-lbs and less for
butterfly valves and eccentric plugivalves shall be quarter-turn type and shall be Auma
"AUMATIC SQBV 05.1 {through' SQBV 12.1", or Rotork “IQT Series” without
exception.

3. All other intelligent electric actuators for open-close service shall be multi-turn type and
shall be Auma “AUMATIC AC SABYV 07.2 through SABV 16.2”, or Rotork "IQ Series"
without exception,

4, Intelligent( electric actuators for modulating service shall be Auma “AUMATIC AC
SARBV07.2through SARBV 16.2”, or Rotork “IQ Series” without exception.

5. Intelligent electric actuators for explosion proof service shall be Auma “AUMATIC AC
SAEXBV/SARExBV 07.2 through SAExBV/SARExBV 16.2”, or Rotork “IQ Series”
without exception.

6° Intelligent electric actuators produced by other manufacturers are not acceptable.

7. Intelligent electric actuators shall be capable of non-intrusive configuration without
requiring removal of any actuator covers. Configuration of actuator functions shall be by
use of a hand held infrared linked device, laptop or PDA with compatible wireless
communication capability, or by local control switches and 32-character LCD display
mounted on the actuator housing. The display language shall be English.

8. Each intelligent electric actuator shall be furnished complete with a motor, gearing,
handwheel, configurable output relays, torque sensors, lubricants, wiring, and terminals.
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Each actuator shall be constructed as a self-contained unit with a ductile iron or
aluminum alloy housing, of a type as indicated in the valve and gate schedules, and shall
be integrally assembled on the applicable valve or gate by the valve or gate manufacturer.
Housings shall have two O-ring seals, one on the controls compartment and one on the
terminal cover.

9. Actuators shall be designed to cycle the valve or gate from the fully open to the fully
closed position or the reverse in approximately 60 seconds or as indicated in the valve
and gate schedules.

10.  Actuator motors may be mounted horizontally adjacent to or vertically. ‘above the
reduction gearing. All gearing shall be oil or grease lubricated.

B.  Motors
1. Motors shall be totally enclosed, high torque design made expressly for valve and gate

actuator service, capable of operating the valve or gate under/full differential pressure for
two complete strokes or one complete cycle of travel without'everheating. Motors shall
be designed in accordance with NEMA standards and(shall operate successfully at any
voltage within 10 percent above or below ratedsvoltage/ Motor bearings shall be
permanently lubricated. Motors shall be provided'with stall, temperature, loss of phase,
and reverse phase protection. Actuators shall be capable of indicating phase loss. Motors
for open-close service shall be rated for.a minimum of 60 starts per hour and motors for
modulating service shall be rated for a minimum of 1,200 starts per hour.

C.  Power Gearing

1.

Power gearing shall consistyofthardened steel spur or helical gears and alloy bronze or
hardened steel worm gear, all suitably lubricated, designed for 100 percent overload, and
effectively sealed against entrance of foreign matter. Steel gears shall be hardened to at
least 350 Brinell. Planetary or cycloidal gearing, aluminum, mild steel, or nonmetallic
gears will not be acceptable. Gearing shall be designed to be self-locking so that
actuation of a torque’switch or electronic torque protection device by a torque overload
condition will net allow the actuator to restart until the torque overload has been
eliminated.” If a secondary gearbox is required, it shall be designed to withstand the
lockedwrotor torque of the actuator.

D. Handwheel Mechanism

1.

The handwheel shall not rotate during motor operation. During handwheel operation the
motor shall not affect the actuator operation. The actuator shall be responsive to electrical
power and control at all times and, when under electrical control, shall instantly
disengage the handwheel. The handwheel shall rotate counterclockwise to open the
valve. An arrow indicating the opening direction and the word "Open" shall be cast on
the handwheel. The force required to operate the handwheel shall not exceed 80 lbs . The
handwheel shall have a padlockable declutch lever.
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E. Torque Sensing

1. Torque and thrust loads in both closing and opening directions shall be limited by a
torque sensing device. Torque settings shall be adjustable and shall be indicated locally.
The adjustment shall permit a variation of 40 to 100 percent of rated torque.

F. Terminal Facilities

1. Terminal facilities for connection to motor leads, switches, and control and indication
signals shall be provided in a readily accessible terminal compartment. The_terminal
compartment shall have at least two openings for external electrical conduits,.on¢ sized at
least 3/4 inch and the other at least 1-1/4 inches. Each terminal compartment shall be
large enough to allow easy routing and termination of fifteen 12 AWG conductors.

G.  Controls Compartment

1. Each actuator shall be furnished with a sealed compartment containing a reversing
controller, multi tap transformer, electronic controls, and monitoring and protection
modules. Reversing controllers shall be both mechanically and electrically interlocked
and provided with the necessary direct-operated “auxiliary contacts for required
interlocking and control. The multi tap transformer shall provide power for all internal
circuits, and shall provide 120 VAC supplysfot remote controls as indicated in the valve
and gate schedules, or in the schematics on the\Drawings.

2. Where not networked, actuators for valves or gates listed for modulating service in the
valve and gate schedules shall be provided with a control module for position modulating
type service. The control module‘shall be mounted within the controls compartment.
The module shall accept ‘asstandard 4-20 mA dc analog input signal with a load
impedance of not greater than'400 ohms. The control module shall contain adjustments
for span, zero, gain, and deadband. Non-networked modulating actuators shall have a 4
to 20 mA output signal'proportional to valve or gate position.

H. Local Controls

1. Each actuator) shall have controller devices mounted on the actuator as indicated in the
valve ‘and ‘gate schedules.

I. Remote Indication and Controls

1. Valve or gate position and actuator status indication for non-networked valves shall be
provided by eight configurable output relay contacts which can be selected to indicate
any position of the valve or gate. Relays shall be configurable to the normally open or
normally closed states. Relays shall maintain and update position indication during
handwheel operation. Contacts shall be rated 5 A, 250 VAC, 30 VDC. When not used
for position indication, any of the four configurable relays shall be selectable to signal
one of the following:

a. Valve or gate opening, closing, or moving.

b. Thermostat tripped, phase loss.

c. Motor tripped on torque in mid travel, motor stalled.

d. Remote mode selected.
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e. Local mode selected.

2. Valve or gate control commands and actuator status indication for networked valves shall
be communicated over the network. The actuator shall accept remote controls through
the network to open, close, and stop the actuator and shall also accept a position setpoint.
Hardwired signals to the actuator shall prevent or allow the actuator to operate as
indicated on the Drawings. A hardwired permissive, inhibit or emergency stop
interlock(s) shall override commands transmitted through the network.

3. At a minimum, the actuator shall transmit the following status information_ through
network:
a. Valve opening, closing, or moving.
b. Valve full open, full closed.
c. Thermostat tripped, phase loss.
d. Motor tripped on torque in mid travel, motor stalled.
e. Remote mode selected.
f. Local mode selected.
g. Valve position.
h. Valve torque.

J. Remote Electric Actuator Control Station
I. Each actuator shall be furnished with a remote control station as indicated in the valve

schedules and on the Drawings. The'control station shall include red and green
indicating lights for valve position status, and  Local-Off-Remote and Open-Close
selector switches for control,

2. Power for the remote control station shall be provided from its respective actuator unit.
The remote control station'shall be rated NEMA 4X. Each device mounted on the remote
control station shall have"an engraved label or escutcheon plate indicating its respective
function. The remote”control station shall have an engraved tag indicating the tag
number or description of the respective actuated valve or gate.

2.6 ACTUATOR A€CESSORIES
A. Extension Stems

1. Extension stems and stem guides shall be furnished when indicated in the respective
valve schedules, indicated on the Drawings, or otherwise required for proper valve
operation. Extension stems shall be of solid steel and shall be not smaller in diameter
than the stem of the actuator shaft. Extension stems shall be connected to the actuator
with a single Lovejoy "Type D" universal joint with grease-filled protective boot. All
stem connections shall be pinned.

2. At least two stem guides shall be furnished with each extension stem, except for buried
valves. Stem guides shall be of cast iron, bronze bushed, and adjustable in two
directions. Stem guide spacing shall not exceed 100 times the stem diameter or 10 feet ,
whichever is smaller. The top stem guide shall be designed to carry the weight of the
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extension stem. The extension stem shall be provided with a collar pinned to the stem
and bearing against the stem thrust guide.

Extension stems for chemical resistant butterfly valves located in drainage sumps shall be
the two-piece type with stainless steel stem, PVC housing, wall support, and collar.
Unless otherwise indicated on the Drawings, the length of the stem extension shall be as
necessary to position the valve operator 12 inches above the maximum liquid level in the
immediate area.

Extension stems for buried valve actuators shall extend to within 6 inches of the'ground
surface, shall be centered in the valve box using spacers, and shall be equipped/with a
wrench nut.

Extension stems for buried valve actuators shall be provided with pesition indicators as
specified in the valve schedules.

B. Position Indicators

1.

Where specified, each valve actuator shall be provided with a position indicator to
display the position of the plug or disc relative to,the body seat opening.

For quarter turn plug, ball, or cone type, valves installed in interior locations, the
indicating pointer shall be mounted on theyouter end of the valve operating shaft
extension and shall operate over an indicating’ scale on the operating mechanism cover.
Where the shaft passes through the covet, a suitable stuffing box or other seal shall be
provided to prevent the entrance of water:

Each actuator for butterfly. valves, except where located in manholes, buried, or
submerged, shall have a, valveydisc position indicator mounted on the end of the valve
shaft. A disc position indicator shall also be provided on each operating stand or the
actuator mounted thereon:

C. Valve Boxes

L.

Each valvé buried to a depth of 4 feet or less shall be provided with a slide type valve
box. Valve boxes shall be cast iron, extension sleeve type, suitable for the depth of cover
indicated-on the Drawings. Only one extension will be allowed with each slide type
valve\box. Valve boxes shall be at least 5 inches in inside diameter, shall be at least
3/167inch thick, and shall be provided with suitable cast iron bases and covers.

Each valve buried deeper than 4 feet shall be provided with a valve box consisting of a
cast iron cover and a 6 inch Cast Iron Pipe section. The cover shall be Clay & Bailey
"No. 2193". The pipe shaft shall extend from the valve to 5 inches inside the valve box
cover.

All parts of valve boxes, bases, and covers shall be shop coated with manufacturer's
standard coating.

Valve boxes which are to be provided with position indicators shall have top sections and
covers designed for proper installation of the position indicator and accessories.
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2.7

A.

SHOP PAINTING

All ferrous metal surfaces, except bearing and finished surfaces and stainless steel components
of valve actuators and accessories, shall be shop painted for corrosion protection. The valve
manufacturer's standard coating will be acceptable, provided it is functionally equivalent to the
specified coating and is compatible with the specified field painting.

The following surfaces shall be painted:

Polished or Machined Surfaces Rust-preventive compound.
Other Surfaces Epoxy.
Actuators and Accessories Universal primer.

PART 3 - EXECUTION

3.1 INSTALLATION
A.  Actuators will be installed on the valves in accordance with'the Valve Installation section and
on gates in accordance with the Gate Installation sections
3.2 FIELD QUALITY CONTROL
A.  Installation Supervision
1. The equipment manufacturer shall furnish installation supervision services when
indicated in the Equipment.Schedule section.
B.  Installation Check
1. The equipment manufacturer shall provide a certificate of proper installation when
indicatedsinsthe Equipment Schedule section.
C.  Functional*Testing.
1. The equipment manufacturer shall provide functional testing assistance when indicated in
the Equipment Schedule section.
D.Performance and Other Testing
1. The equipment manufacturer shall provide performance and other testing services when
indicated in the Equipment Schedule section.
33 NETWORK SETUP
A. A manufacturer’s representative for the intelligent electric actuator manufacturer shall inspect
all network terminations for conformity with the manufacturer’s recommended methods of
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terminating the network to each actuator, and shall notify the Contractor of any wiring
modifications required. The manufacturer’s representative shall also set addresses for each
valve and prove communication over the network. The valve manufacturer shall furnish the
required information to the control system supplier that will allow the specified control and
monitoring for each intelligent electric actuator.

B. The Contractor shall coordinate these activities between the actuator manufacturer and the

control system supplier.

End of Section
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SECTION 40 05 59.23 - STAINLESS STEEL SLIDE GATES

PART 1 - GENERAL

1.1

1.2

A.

SCOPE

This section covers furnishing stainless steel slide gates and actuators as specified herein and as
indicated in the Stainless Steel Slide Gate Schedules. Slide gates shall be furnished complete
with frames, actuators, stem guides, operating stems, and appurtenances as specified.herein and
as indicated in the schedules. Operators shall be in accordance with the Actuators.for Process
Valves and Gates section.

GENERAL

Equipment furnished and installed under this section shall be fabricated, assembled, erected,
and placed in proper operating condition in full conformity with drawings, specifications,
engineering data, instructions, and recommendations ofitheiequipment manufacturer unless
exceptions are noted by the Engineer.

Gates and actuators shall be furnished with all necessary parts and accessories indicated on the
drawings, specified, or otherwise required for a complete, properly operating installation and
shall be the latest product of a manufacturer regularly engaged in the production of slide gates.

General Equipment Stipulations

1. The General Equipment\Stipulations shall apply to all equipment furnished under this
section. If requirements, in’this specification differ from those in the General Equipment
Stipulations, the requirements specified herein shall take precedence.

Governing Standard

1. Except as modified or supplemented herein, all slide gates shall conform to the applicable
requirements of ANSI/AWWA C561.

Minitmum Metal Thickness

L Where so indicated in the governing standard, the design safety factors pertaining to
tensile, compressive, and shear strength of materials used shall be observed. In addition,
unless otherwise acceptable to the Engineer, all portions of submerged components of
each gate, exclusive of stem guide wall brackets, shall have a metal thickness of at least
1/4 inch.

Tagging

1. Each item of equipment and each part shipped separately shall be tagged and identified
with indelible markings for the intended service. Tag number shall be clearly marked on
all shipping labels and on the outside of all containers.
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G. Identification

1. Gates shall be identified in accordance with the Equipment and Valve Identification
section.

H.  Shop Testing
1. All gates shall be completely assembled in the shop to ensure that all parts fit together
properly.
1.3 SUBMITTALS

A.  Complete drawings, construction details, and specifications covering the slide gates, and
appurtenances shall be submitted in accordance with the Submittal Procedures section. Each
drawing shall be identified with the corresponding gate designation.

B.  Drawings shall include separate wiring diagrams for each electrically ‘operated gate and related
electrical control equipment.

1.4 DELIVERY, STORAGE, AND HANDLING.

A.  Shipping shall be in accordance with the Product'Delivery Requirements section. Handling and
storage shall be in accordance with the Product Storage and Handling Requirements section.

B.  In addition, frames shall be provided with cerner bracing, plywood sheet backing, or other
means to hold the frames in proper alignment during shipment and installation. The bracing or
backing shall be factory applied,and will not be removed until after the frames have been
installed in the structures.

PART 2 - PRODUCTS

2.1 SERVICE CONDITIONS

A.  One stainless steel slide gate will be provided in the existing Distribution Chamber to isolate the
WAGS/WLC Pump discharge.

2.2 PERFORMANCE AND DESIGN REQUIREMENTS

A.  Slide gates shall be designed for the conditions and requirements indicated in the Stainless Steel
Slide Gate Schedules.

B.  Design

1. Liberal factors of safety shall be used throughout the design, especially in the design of
parts subject to intermittent or alternating stresses. In general, working stresses shall not
exceed one third of the yield point or one fifth of the ultimate strength of each material.
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2. Gates shall be designed for the design seating and unseating heads indicated in the gate
schedule. Both the design head and the operating head shall be measured from the
surface of the liquid to the invert of the gate. Gates shall be designed to fit into the
structures indicated on the Drawings.

ACCEPTABLE MANUFACTURERS

The fabricated stainless steel slide gates furnished under this section shall be manufactured by:
1. RW Gate Company

2. Whipps

3. or equal.

This listed equipment is part of the Base Bid as indicated on the Bid pages and will be
considered as establishing the type, function, appearance, and quality required as defined in the
General Conditions.

The drawings and specifications were prepared based on the named manufacturers. Contractor
shall include in the Bid and shall be responsible forithe cost of any changes, including
engineering changes, to accommodate the other Base Bid equipment, including but not limited
to structural, mechanical and electrical work.

Contractor may provide Alternative Bidss«for equipment from other manufacturers by writing
their name into the blank(s) provided on'the'Bid form. Contractor shall comply with all
provisions regarding substitute items,and-shall include in the Bid and be responsible for the cost
of any changes to accommodatesubstitute equipment including but not limited to structural,
mechanical, and electrical work. Contractor shall also pay costs of engineering services for
review of substitutes and forrevisions of drawings and/or specifications by Engineer to
accommodate substitutes:

2.4 MATERIALS
Frames ASTM A240, Type 316L stainless
steel.
Yokes ASTM A240, Type 316L stainless
steel.
Flush Bottom Closure Seal Compressible neoprene.
Hollow Bulb J-Seals Compressible neoprene.
Four Rivers Sanitation Authority 400559.23-3 BV Project No. 411752
Rockford, IL 12/20/2022

Aerobic Granular Sludge - Phase I



Stainless Steel Slide Gates

Seal Retainer Bar Stainless Steel, ASTM B276, Type
316L

Slide Seats and Bearing Bars UHMW polyethylene

Mounting ASTM A240, Type 316L stainless
steel.

Handwheel Cast aluminum or epexy) coated
steel.

Lifting Nut Bronze or Brass: Furnish great

fitting, rollér bearings, ball bearings,
or polymer,bearing pads above and
below lifting nut and for pinion shaft

support

Lifting Stem and Stem Guides ASTM A276, Type 316 stainless
steel.

Stem Covers Provide rising stem gates with clear
butyrate, polycarbonate or

methacrylate plastic covers, capped,
vented, and of a length to allow full
travel of gate.

Stainless'Steel Surface Finishes Mill finish. All welds shall be
passivated in accordance with ASTM
A380 for a uniform finish.
Accessories ASTM A276, Type 316 stainless
steel.
Thimbles ASTM A240, Type 316L stainless
steel.
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2.6

2.7

A.

FRAMES

Each frame shall be an integral unit of extruded or welded structural shapes having a thickness
of not less than 1/4 inch. Gate frames shall be of the configurations listed in the Stainless Steel
Slide Gate Schedules. Frames shall be designed for embedment in concrete or installation on
the face of concrete walls or thimbles as required in the Stainless Steel Slide Gate Schedules.
Embedded frames shall be recessed, or seals shall be mounted, so that the waterway is not
obstructed.

Guides shall be provided on each side of each frame. Guides shall be sufficiently strong so that
no further reinforcing will be required where the guides extend above the operating flooz:
Guides shall support the entire height of the slide in all positions.

Full-length plastic slide seats or bearing bars shall be provided on both sides of the slide. Seats
and bars shall be securely held in the guides by permanent mechanical fastenersjevenly spaced
along the height of the guides.

All self-contained gates shall be equipped with a yoke, shop welded tothe top of vertical frame
members to support the actuator. Yokes shall be fabricated from a’pair of formed or rolled
extruded channels or angles and shall be designed for deflection of not more than 1/720 of the
span when the gate is operated at the specified maximum seating or unseating pressure. Each
yoke shall be designed to permit vertical removal ofithe.slide. Actuators shall be mounted so
that no eccentric loads are transmitted to the yoke.

Where indicated on the Drawings, self-contained gate frames shall be designed at adequate
height to prevent interference of handwheel with existing guardrail.

SLIDES

Slides shall be at least 1/4.inch/thick and shall be provided with welded stiffeners to limit
deflection to 1/360 underthe maximum seating or unseating head indicated in the Stainless
Steel Slide Gate Schedules. Slides shall be adequately reinforced to withstand, without
permanent distortion, the maximum thrust which can be transmitted by the operating stem.
Each slide shall*have a reinforced pocket or an internally threaded nut welded to the slide for
connection of the'stem. The pocket or nut shall be designed to withstand the maximum thrust
which can be transmitted by the operating stem.

Each slide of non-rising stem gates shall be provided with a socket located at the top of the gate
Sothat the stem cannot protrude into the waterway when the slide is fully raised.

SEALS/SEATING FACES

All gates shall be provided with a self-adjusting seal system to restrict leakage in accordance
with the requirements listed in this specification. All seats and seals shall be mechanically
fastened to the frame and field replaceable without the need to remove the gate from the
installed position. A compression load pad or cord shall be set behind the UHMW seal to allow
for a self-adjusting seal system. UHMW polyurethane seat/seal extruded shape shall fit into a
dovetail grove in the guide section, and shall seal on both upstream and downstream sides of the
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2.8

2.9

2.10

2.11

slide. The seat/seal system shall act as both a bearing surface and as a seal, and the seal system
shall be self-adjusting. The seat/seals shall be easily replaced without removing the gate from
the wall. For flush bottom application, the invert shall have a replaceable resilient neoprene seal
mounted on the frame invert.

Wedges, wedge bars and pressure pads or similar are not acceptable. Rubber J-seals are
acceptable. Each J seal shall be provided with a full length retainer bar which shall compress the
seal and prevent leakage between the seal and the frame member. The method of attachment of
J seals to frame members shall permit replacement of the seals without disassembling or
removing the gate.

OPERATING STEMS

Operating stems shall conform to the requirements of the governing standard. Operating stems
shall have a minimum diameter of 1-1/2 inches. Operating stems shall be of sufficient size to
withstand, without damage or permanent distortion, the tensile and/compressive stresses
resulting from the application of 250 foot 1bs of torque on the pitiion shaft of geared actuators
by means of a crank or a handwheel, on the lift nut of nongeared, handwheel operated lift
mechanisms, on the wrench nut, and 1.5 times the output thrust'ofthe electric actuator in the
stalled motor condition.

Contact surfaces of threads shall be rolled or machined'to a 63 microinch finish, or smoother.
Each stem shall be securely attached to the/slide. The stem shall be threaded to allow full travel
of the slide unless the travel distance is otherwise shown on the Drawings. Stems of more than
one section shall be joined by stainless steel or bronze couplings bolted to the stems.

STEM GUIDES

Stem guide angles or wall.mounted brackets with bronze split type stem collars shall be
provided per manufacturér’s recommendations. Stem guides will be spaced at intervals to
provide adequate stemisupport, not exceeding an L/r ratio of 200.

CLOSURE

The bottom-of cach slide gate frame shall be recessed so that the waterway is not obstructed. A
compressible seal shall be securely attached to the bottom of the slide or to the frame invert.
The seal shall be of sufficient length to seal the bottom corners of each slide. Slide gates that
ineorporate a flush-bottom seal shall be mechanically fastened to the bottom frame invert
member. The seal shall be of the materials shown above. Seals attached to the slide or “press fit
seals” are not acceptable.

STAINLESS STEEL

All stainless steel shall be pickled in accordance with ASTM A380 at the mill before being
shipped. Pickling shall produce a modest etch and shall remove all embedded iron and heat tint.
After fabrication, pickled surfaces shall be subjected to a 24 hour water test or a ferroxyl test to
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2.12

A.

B.

2.13

A.

detect the presence of residual embedded iron. All pickled surfaces damaged during fabrication
including welded areas shall be repickled or passivated in accordance with ASTM A380 as
needed to remove all traces of iron contamination. All stainless steel surfaces shall be
adequately protected during fabrication, shipping, handling, and installation to prevent
contamination from iron or carbon steel objects or surfaces.

ACTUATORS

Actuators and their accessories shall be the type as indicated in the Stainless Steel Slide,Gate
Schedules and as specified in the Actuators for Process Valves and Gates section.

Stem covers for manual actuators shall be UV resistant clear plastic, polycarbonate, or steel pipe
as indicated in the Stainless Steel Slide Gate Schedules and as specified in the Actuators for
Process Valves and Gates section.

SHOP TESTING

Gates shall be completely assembled in the shop to ensure thatiall-parts fit together properly.

PART 3 - EXECUTION

3.1 INSTALLATION
A.  Gates shall be installed in accordance with the Gate Installation section.
3.2 FIELD QUALITY CONTROL
A.  Requirements for manufacturer’s field quality control services shall be installed in accordance
with the Gate Installation section.
B.  Installation Supetvision.
1. The equipment manufacturer shall furnish installation supervision services when
indicated in the Equipment Schedule section.
C.A_ (Installation Check.
1. The equipment manufacturer shall provide a certificate of proper installation when
indicated in the Equipment Schedule section.
D.  Functional Testing.
1. The equipment manufacturer shall provide functional testing assistance when indicated in
the Equipment Schedule section.
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E. Performance and Other Testing.

1. The equipment manufacturer shall provide performance and other testing services when
indicated in the Equipment Schedule section.

End of Section
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Notes:

(1) Abbreviations for locations are as indicated:

6 Return Sludge Pump Station
8 Aeration Basins

19 Chlorine Contact Tanks

26 Mixing Basins

98 Yard Structures

(2) Abbreviations for services are as indicated:

1 Isolation
TS Throttle Service

(3) Abbreviations for wall thimbles are as indicated:

ER “E” shape, rectangular

EC “E” shape, circular

ECSP “E” shape, circular, for connection to steel pipe

FR “F” shape, rectangular

FC “F” shape, circular

FMJ Flange and mechanical joint

PF Attach gate frame to pipe flange; wall thimble'notrequired

(4) Abbreviations for frame types and shapes are as indicated:

FB Flush bottom
FBJS Flush bottom with hollow bulb J-seals
WS Weir service, downward opening, with hollow bulb J-seals

(5) Abbreviations for electric actuator types are as follows:

SE Standard Electric
IE Intelligent Electric
NE Networked Eleectric

(6) Abbreviations forlelectronic or electric actuator housing.

WP Weatherproof
SUB Submersible [xx = depth of submergence](SUBxx)
EXP Explosion proof

(7) Abbreviations for control devices are as indicated.

Table 1: Control Devices

Open-Close | Open-Stop- Hand-Oft- Red and Green
Abbreviations Selector | Close Selector Remote Indicator Lights
A Required Required Required
B Required Required
C Required Required Required
Four Rivers Sanitation Authority 40 0529.23-501-2
Rockford, IL
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D Required Required

E Required

F Required

G Required Required
H Required Required

(8) Abbreviations for types of operating stems are as indicated:

RS Rising stem
NRS Non-rising stem

(9) Abbreviations for limit switches on manual and cylinder operated valves.

EOT End of travel (open - close)
PSS Pump start - stop (two intermediate positions)
ELSCH See electrical schematics

END OF SCHEDULE

Four Rivers Sanitation Authority 40 0529.23-501-3
Rockford, IL
Aerobic Granular Sludge-Phase |

BV Project No. 411752
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Resilient Seated Gate Valves

SECTION 40 05 61.23 - RESILIENT-SEATED GATE VALVES

PART 1 - GENERAL

1.1

1.2

1.3

A.

SCOPE.

This section covers furnishing resilient-seated AWWA gate valves for clear water service.and as
indicated in the Resilient-Seated Gate Valve Schedule. Resilient-seated gate valves_shall be
furnished complete with actuators and accessories as specified herein, as indicated.inthe valve
schedule, and as specified in the Valve and Gate Actuator section.

GENERAL.

Equipment provided under this section shall be fabricated and assembled in full conformity with

the Drawings, Specifications, engineering data, instructions, and tecommendations of the

equipment manufacturer unless exceptions are noted by Engineer.

Valves shall be furnished with all necessary parts and accessories indicated on the Drawings,

specified, or otherwise required for a complete, properly‘operating installation and shall be the

latest standard products of a manufacturer regularly engaged in the production of valves.

General Equipment Stipulations.

1. The General Equipment StipulationsShall apply to all equipment furnished under this
section. If requirements in this-specifieation differ from those in the General Equipment
Stipulations, the requirements specified herein shall take precedence.

Governing Standard.

1. Except as modified ersupplemented herein, all resilient-seated gate valves shall conform
to the applicablesrequirements of ANSI/AWWA C509.

Temporary, Number Plates. Not used.
Identification.

1. Resilient seated gate valves shall be tagged in accordance with the Equipment and Valve
Identification section.

SUBMITTALS.

Complete drawings, details, and specifications covering the valves and their appurtenances
shall be submitted in accordance with the Submittal Procedures section.

All valves shall be tested in accordance with Section 5 of the governing standard. Certified
copies of the results of all tests, together with an affidavit of compliance as indicated in Section
6.3 of the governing standard, shall be submitted to Engineer before the valves are shipped.

Four Rivers Sanitation Authority 400561.23-1 BV Project No. 411752
Rockford, IL 12/20/2022
Aerobic Granular Sludge - Phase I



Resilient Seated Gate Valves

PART 2 - PRODUCTS
2.1 MATERIALS.

A.  Except as modified or supplemented herein, materials used in the manufacture of resilient-
seated gate valves shall conform to the requirements of the governing standard.

B.  Bronze Components.

1. All bronze valve components in contact with liquid shall contain less than 16 pereent zinc.
All aluminum bronze components in contact with liquid shall not contain less than 79 percent
copper.

C.  Gaskets.
1. Gaskets shall be free of asbestos and corrosive ingredients.
D.  Shop Coatings.
Epoxy for Liquid Service other than in PPG  Amercoat A,"Amerlock 385 Epoxy",
potable water facilities Carboline "Carboguard 890", Sherwin-Williams

“Macropoxy 4,646” or Tnemec "Series N69
Hi-Build Epoxoline II".

Rust-Preventive Compound As’recommended by manufacturer.
Universal Primer A recommended by manufacturer
22 VALVE CONSTRUCTION.
A.  Ends.

1. Valve ends shall be compatible with connecting piping and shall be as indicated in the
Resilient-Seated Gate Valve Schedule. Except as modified or supplemented herein, the ends
shall conformto the applicable requirements of the governing standard.

2. Flanges shall be finished to true plane surfaces within a tolerance limit of 5 mils. The finished
face( shall be normal to the longitudinal valve axis within a maximum angular variation
tolerance of 0.002 inch per inch of flange diameter.

B. Stem Seals.

1. The type of stem shall be as indicated in the Resilient-Seated Gate Valve Schedule. Stuffing
box stem seals shall be provided for all gate valves with rising stems (outside screw-and-
yoke type). O-ring stem seals shall be provided for all buried gate valves, and for all gate
valves with non-rising stems.

C. Rotation.

1. The direction of rotation of the handwheel or the wrench nut to open the valve shall be to the
left (counterclockwise).

Four Rivers Sanitation Authority 400561.23-2 BV Project No. 411752
Rockford, IL 12/20/2022
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Resilient Seated Gate Valves

23

24

D.

Shop Coatings.

1.

All interior and exterior ferrous metal surfaces of valves and accessories shall be shop coated
for corrosion protection. Except as specified below, the valve manufacturer's standard
fusion-bonded coating will be acceptable, provided it is functionally equivalent to the
specified coating and is compatible with the specified field coating.

2. Surfaces shall be coated as follows:

Unfinished Surfaces

Interior Surfaces Epoxy.

Exterior Surfaces of All Other Valves  Universal primer.

Polished or Machined Surfaces

Flange Faces Rust-preventive compound.

Other Surfaces Epoxy.

Alternatively, the manufacturer’s standard\coating may be used and the interior surfaces of
each valve shall be subjected to® a nondestructive holiday test in accordance with
ASTM G62, Method A, and shallbeelectrically void-free.

Interior coatings shall comply with ANSI/AWWA C550 and shall be free of holidays. The
total dry film thickness of shop-applied coatings shall be not less than:

Type of Coating Minimum Dry Film Thickness
Epoxy 10mils.
Universal Primer 3 mils.

VALVE ACTUATORS.

Requirements for valve actuators shall be as specified in the Valve and Gate Actuator
sectionand as indicated in the Resilient-Seated Gate Valve Schedule.

ACCESSORIES.

When the Drawings or the Resilient-Seated Gate Valve Schedule indicate the need for
extension stems, stem guides, position indicators, floor boxes, valve boxes, or operating stands,
refer to the Valve and Gate Actuator section.

PART 3 - EXECUTION

Four Rivers Sanitation Authority 400561.23-3 BV Project No. 411752
Rockford, IL
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Resilient Seated Gate Valves

3.1 INSTALLATION.
A. Gates shall be installed in accordance with Section 40 05 51.13 - Valve Installation.
B.  Installation Supervision

1. The equipment manufacturer shall furnish installation supervision services when indicated
in the Equipment Schedule section.

C. Installation Check

2. The equipment manufacturer shall provide a certificate of proper installation when
indicated in the Equipment Schedule section.

D.  Functional Testing.

3. The equipment manufacturer shall provide functional testing assistance when indicated in
the Equipment Schedule section.

E. Performance and Other Testing
4. The equipment manufacturer shall provide performance and other testing services when

indicated in the Equipment Schedule section:

End of Section

Four Rivers Sanitation Authority 400561.23-4 BV Project No. 411752
Rockford, IL 12/20/2022
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Schedule 40 05 61.23 - S01

Resilient Seated Gate Valves Schedule
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VG-1120 6 AGS Reactor Drain IP F | OS&Y] HW No No No No
VG-1220 6 AGS Reactor Drain IP F JOS&Y] HW No No No No
VG-1320 6 AGS Reactor Drain IP F JOS&Y] HW No No No No
VG-1420 6 AGS Reactor Drain IP F JOS&Y] HW No No No No
VG-1620 6 WAGS/WLC Wetwell Drain Isolation IP F | OS&Y] HW No No No No
Notes:
1) Abbreviations for installation types are as follows:
B4 Buried, depth of 4 feet or less
B20 Buried, depth greater than 4 feet but 20 feet or less
B Buried, depth greater than 20 feet
SV20 Submerged or vaulted, depth 20 feet or less
SV Submerged or vaulted, depth greater than 20 feet
1P In plant
2) Abbreviations for types of ends:
F Flanged
MJ Mechanical joint
P Push-on joint
3) Abbreviations for types of stems:
NRS Non-rising stem
OS&Y Outside screw-and-yoke
“) Abbreviations, foritypes of manual actuators:
WN Wrench nut
HW Handwheel

Four Rivers Sanitation Authority

Rockford, IL

End of Schedule
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Knife Gate Valves

SECTION 40 05 61.43 - KNIFE GATE VALVES

PART 1 - GENERAL

1.1 SCOPE

A.  This section covers furnishing all Knife Gate Valves as required by the Work and as indicated
in the Knife Gate Valve Schedule. Knife Gate Valves shall be furnished complete with
actuators and accessories as specified herein, as indicated in the schedule, and as speeified in
Section 40 05 57 - Valve and Gate Actuators.

1.2 GENERAL

A.  Equipment provided under this section shall be fabricated and assembled in full conformity with
Drawings, Specifications, engineering data, instructions, and récommendations of the
equipment manufacturer, unless exceptions are noted by Engineer.

B.  Gates shall be furnished with all necessary parts and accessories indicated on the Drawings,
specified, or otherwise required for a complete, properly-operating installation and shall be the
latest standard products of a manufacturer regularlysengaged in the production of valves.

C.  General Equipment Stipulations
1. Section 01 61 00 - General Equipment Stipulations shall apply to all equipment and

materials furnished under this section. Ifthe requirements in this section are different from
those in the General Equipment Stipulations, the requirements in the section shall take
precedence.

D.  Governing Standard
1. The publications referred to hereinafter form a part of this specification to the extent

referénced. “The publications are referred to in the text by the basic designation only. The
latest edition of referenced publications in effect at the time of the bid shall govern. In case
off conflict between the requirements of this section and the listed references, the
requirements of this section shall prevail.

Reference Title

ASME B16.5 Pipe Flanges and Flanged Fittings

MSS SP-135 High Pressure Knife Gate Valves

E. Identification

1. Knife Gate Valves shall be identified in accordance with Section 01 68 00, Equipment and

Valve Identification.
Four Rivers Sanitation Authority 40056143 -1 BV Project No. 411752
Rockford, IL 12/20/2022
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Knife Gate Valves

1.3 Submittals

A.  The following information shall be submitted for review in accordance with Section 01 33 00 -
Submittal Procedures.

1. A copy of this specification section, with addenda updates, with each paragraph check
marked to show specification compliance or marked to show deviations.

2. Manufacturer's product data.

3. Certified factory leakage tests.

PART 2 - PRODUCTS

2.1 ACCEPTABLE PRODUCTS

A.  Knife Gate Valves shall be manufactured by DeZURIK (Hilton Valve), Pratt, or approved
equal.

2.2 MATERIALS

A. Materials used in the manufacture of Knife/Gate,Valves shall be as indicated:

Body Fabricated Steel.
Bonnet Fabricated Steel.

Stainless Steel, Type 316. Body cladding and
face rings shall be welded to the body.

Wetted interior parts and fasteners

Gate Stainless Steel, Type 316, polished to minimum
surface finish of 32 micro-inch/inch RMS.

Stem and stem coupling

Packing gland and follower

Stainless Steel, Type 316.
Stainless Steel, Type 316.

Yoke Fabricated Steel.
Resilient Seats EPDM.
2.3 VALVE CONSTRUCTION
A.  General
I. Knife Gate Valves shall be bi-directional resilient seated with a pressure-retaining bonnet

that fully encloses the gate. Bonnetless Knife Gate Valves are not acceptable. The bonnet
shall be rated at the same pressure as the valve body and shall not include any type of
internal gate packing or gate wiper. A packing gland shall be located at the top of the
bonnet to provide a tight seal around the stem.

40056143 -2 BV Project No. 411752

12/20/2022
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Knife Gate Valves

2. A bevel gear operator with 2-inch nut shall be provided with each Knife Gate Valve.
Operators shall be oriented on the valve yoke.

3. Except for the resilient seats, all wetted parts of the body and bonnet shall be 316 SS,
including fasteners. Exterior flanges and stiffeners shall be cast or fabricated carbon steel.

4, All valves shall be capable of zero leakage shutoff in either flow direction where required
and dead end isolation service with the downstream pipe flange removed.

B.  Valve Body

1. Knife Gate Valves shall have fabricated steel bodies conforming to'sthe general
requirements of MSS SP-135. Valves shall be provided Class 125 flangeés conforming to
ANSI B16.1.

C.  Shaft Coupling

L. A shaft coupling shall be provided between the valve bonnetiand the top of the yoke to
allow separate removal of upper portion of stem, yoke(and operator prior to removal of
valve from the valve vault. The yoke and shaft/shalll be extended as necessary to
accommodate the shaft coupling while allowing.normal operation from fully open to fully
closed and to meet the dimensional requirements for locating the operator as shown on the
drawings.

D. Seats

1. The resilient seats shall be EPDM, ‘installed in a self-retaining groove that is cut into the
316 SS seat ring, and shall be replaceable without removing the valve from the pipeline.

E. Lining

1. The 316 body claddingsand face rings shall be fully welded to the carbon steel body —
“floating” body liners’are not acceptable.

F. Packing

1. The valve-bonnet shall be sealed against external leakage by Teflon impregnated synthetic
fiber packing with an adjustable packing gland. The bottom of the gland shall be machined
to mate with the machined stem back-seating ring, to allow the packing to be replaced with
the valve pressurized. The back-seating ring shall also include a Teflon O-ring for
improved sealing.

G. Gate

1. The gate shall be beveled and machined to evenly match the seating area in the valve body.

24 VALVE ACTUATORS

A.  Requirements for valve actuators shall be as specified herein, as indicated in the Knife Gate
Valve Schedule, and as specified in Section 40 05 57, Valve and Gate Actuators. Valve
actuator types shall be as indicated on the Drawings.

Four Rivers Sanitation Authority 40056143-3 BV Project No. 411752

Rockford, IL 12/20/2022
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Knife Gate Valves

B.

C.

2.5

2.6

2.7

2.8

2.9

Manual valves located above operator level shall be provided with chain driven operators.

Supplier shall provide a portable handheld electric operator that is suitable for opening and
closing the valves. Portable handheld electric operator shall be Wachs Pow-R-Drive II, or equal.

OPERATING DATA

Knife Gate Valves shall be suitable for the conditions described in the Valve Schedule..

SHOP PAINTING

All ferrous metal surfaces of valves and accessories, both interior and exteriof, shall be shop
coated for corrosion protection. The valve manufacturer’s standard coating will be acceptable,
provided it is compatible with the specified field painting system per Section 0996 11,
Protective Coatings.

LUBRICATION

Valves shall be designed so that all required lubrication ean’be completed externally with the
valve installed in the pipeline.

WELDING

All stainless steel welds exposed to the process fluid shall be pickled and passivated.

TESTING
1. Valves shall be factory tested and certified for zero leakage, as follows:

a. Shell<Test — Each valve body and bonnet shall be hydrostatically pressure tested at
1.5, times the rated design pressure with no visible leakage allowed (leakage through
the packing shall not be cause for rejection, as long as there is no leakage at the rated
design pressure). Valves shall be tested with the flanges and body unconstrained to
confirm the integrity of the design.

b. Gate/Seat Test — Each valve shall be hydrostatically pressure tested at 1.1 times the
maximum operating pressure in both directions of closure with no visible leakage
through the gate material and with drip tight seat leakage.

c. Operational Test — Each valve shall be operated from full closed to full open and
back to full closed, two times. Operation shall be smooth, with no unusual noise or
vibration.

2. Additionally, valves shall be tested for proper alignment, balancing, and smooth operation.

Four Rivers Sanitation Authority 40056143-4 BV Project No. 411752
Rockford, IL 12/20/2022
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Knife Gate Valves

PART 3 - EXECUTION

3.1 INSTALLATION
A. Gates shall be installed in accordance with Section 40 05 51.13, Valve Installation.
B. Installation Supervision

1. The equipment manufacturer shall furnish installation supervision services when indicated
in the Equipment Schedule section.

C. Installation Check

1. The equipment manufacturer shall provide a certificate of proper “installation when
indicated in the Equipment Schedule section.

D.  Functional Testing.

1. The equipment manufacturer shall provide functional‘testing assistance when indicated in
the Equipment Schedule section.

E. Performance and Other Testing
1. The equipment manufacturer shall provide performance and other testing services when

indicated in the Equipment Schedule section.

End of Section

Four Rivers Sanitation Authority 400561.43-5 BV Project No. 411752
Rockford, IL 12/20/2022
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Schedule 40 05 61.43-S01
Knife Gate Valves Schedule
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VKG-1310 30 2 9 Wastewater O-C 1P CW No F U
VKG-1410 30 2 9 Wastewater O-C IP CW No F U
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Notes:

(1) Actuators designated "O-C" are for "Open-Close" service. Actuators designated

"M" are for "Modulating" service.

(2) Abbreviations for installation types are as follows:

B4 Buried, depth of 4 feet [1.2 m] or less

B20 Buried, depth greater than 4 feet [1.2 m] but 20 feet [6.1 m] or less

B Buried, depth greater than 20 feet [6.1 m], actual depth of xx feet(Bxx)

SV20 Submerged or vaulted, depth 20 feet [6.1 m] or less

SV Submerged or vaulted, depth greater than 20 feet [6.1 m], actual depth of
xx feet(SVXX)

1P In plant

(3) Abbreviations for valve ends are as indicated:

F Flanged
Ml Mechanical joint
P Push-on joint

(4) Abbreviations for manual actuator types are as indicated:

WN Wrench Nut
LVR Lever

CwW ChainWheel
HW HandWheel

(5) Abbreviations for high pressure side of plug are as indicated:

S Seating (plug shaft side)
U Unseating (plug seat side)

(6) Abbreviations for limit switcheswon manual and cylinder operated valves.

EOT End of travel (open. - close)
PSS Pump start - stop (two intermediate positions)
ELSCH See electrical schematics

(7) Abbreviations for electronic or electric actuator housing.

WP Weatherproof

SUB Submersible [xx = depth of submergence](SUBxx)

EXP Explosion proof

Four Rivers Sanitation Authority 40 05 61.43-S01 Notes
Aerobic Granular Sludge - Phase | -2-

411752
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(8) Abbreviations for control devices are as indicated.

Table 1: Control Devices
Open-Close | Open-Stop-Close | Hand-Oft- Red and Green
Abbreviations | Selector Switch| Selector Switch Remote Indicator Lights
A Required Required Required
B Required Required
C Required Required Required
D Required Required
E Required
F Required
G Required Required
H Required Required
(10) Abbreviations for electric actuator types are as follows:
SE Standard Electric
IE Intelligent Electric
NE Networked Electric

(11) Abbreviations for remote control station types:

CS Control Station without indicating lights.
CIS Control Station with indicating lights.
End of Schedule
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Plug Valves

SECTION 40 05 62.13 - PLUG VALVES

PART 1 - GENERAL

1.1

A.

B.

1.2

A.

B.

1.3

A.

SCOPE

This section covers the furnishing of manually operated or remote activated two position
(open-close) plug valves.

Piping, pipe supports, insulation, and accessories that are not an integral part of the'yalves or are
not specified herein are covered in other sections. Valve actuators are covered in the Valve and
Gate Actuator section.

GENERAL
General Equipment Stipulations
1. The General Equipment Stipulations shall apply,torall equipment furnished under this

section. If requirements in this specification differ from those in the General Equipment
Stipulations, the requirements specified herein.shall take precedence.

Identification

1. Valves specified herein shall be tagged in accordance with the Equipment and Valve
Identification section.

SUBMITTALS
Drawings and Data.

1. Complete, “drawings, details, and specifications covering the valves and their
appurtenances shall be submitted in accordance with the Submittal Procedures section.
Ineluded in the submittal shall be drawings by the valve manufacturer to indicate the
position of the valve actuator and valve shaft. Submittal drawings shall clearly indicate
the country of origin of all cast gray iron and ductile iron valve components.

PART2=PRODUCTS

2.1 CONSTRUCTION
A.  Valves VP-1
VP-1 Rating 175 WOG
Code AGA Approved

Natural gas, Body Cast iron

propane service Trim
Four Rivers Sanitation Authority 400562.13 -1 BV Project No. 411752
Rockford, IL 12/20/2022
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Plug Valves

Plug Seal
2-1/2 inch and Plug
smaller pipe Stem Seal

End Connection
Temp. Limitations
Valve Operator

Hycar

Bronze or nickel plated cast iron
Buna

Threaded

-20 to 180°F

Lever

Manufacturers Key Port “Fig 425-RS51”
B.  Valves VP-2
VP-2 Rating 175 WOG
Code AGA Approved
Natural gas, Body Cast iron
propane service Trim
Plug Seal Hycar
3 and 4 inch pipe Plug Bronze or nickel plated castiron
Stem Seal Buna
End Connection Flanged, ASME B16.15 Class 125
Temp. Limitations -20 to 180°F
Valve Operator Lever

Manufacturers

Key Port “Fig425:-RS51”

a0

C.  Length Tolerance

L.

Unless otherwise specified, the actual length of valves shall be within plus or minus
1/16 inch of the specified or-theoretical length.

D.  Shop Coatings

L.

Four Rivers Sanitation Authority

Rockford, IL

All ferrous metal surfaces of valves and accessories, both interior and exterior, shall be
shop coated for corresion protection. The valve manufacturer’s standard coating will be
acceptable, proyided-it is functionally equivalent to the specified coating.

Coating Materials

Coal TarEpoxy

Epoxy Enamel

Rust-Preventive Compound
Surfaces To Be Coated
Unfinished Surfaces

Interior Surfaces

Aerobic Granular Sludge - Phase I

High-build coal tar epoxy; Ameron "Amercoat
78HB Coal Tar Epoxy", Carboline "Bitumastic
300 M", Tnemec "46H-413 Hi-Build
Tneme-Tar", or Sherwin-Williams "Hi-Mil
Sher-Tar Epoxy".

Ameron "Amercoat 385 Epoxy", Carboline
"Carboguard 890", or Tnemec "Series
N69 Hi-Build Epoxoline I1".

As recommended by the manufacturer.

Epoxy.

40 0562.13 -2 BV Project No. 411752
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Plug Valves

2.2

A.

23

A.

Exterior Surfaces of Valves To Be Coal tar epoxy.
Buried, Submerged, or Installed in
Manholes or Valve Vaults

Exterior Surfaces of All Other Valves Universal primer.

Polished or Machined Surfaces Rust-preventive compound.
Actuators and Accessories Universal primer.
VALVE ACTUATORS

Requirements for valve actuators shall be as specified in the Valve and Gate Actuators section.

ACCESSORIES

Requirements for extension stems and stem guides, position indicators, floor boxes, operating
stands, and valves boxes shall be as specified in Valve and Gate Actuators section.

PART 3 - EXECUTION

3.1

A.

D.

INSTALLATION

Materials furnished under this section shall be installed in accordance with the Valve
Installation section.

Installation Supervision

1. The equipment manufacturer shall furnish installation supervision services when
indicated in the Equipment Schedule section.

Installation Check

1. The equipment manufacturer shall provide a certificate of proper installation when
indicated in the Equipment Schedule section.

Functional Testing.

L. The equipment manufacturer shall provide functional testing assistance when indicated in
the Equipment Schedule section.

Performance and Other Testing
1. The equipment manufacturer shall provide performance and other testing services when

indicated in the Equipment Schedule section.

End of Section

Four Rivers Sanitation Authority 400562.13-3 BV Project No. 411752
Rockford, IL 12/20/2022
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Eccentric Plug Valves

SECTION 40 05 62.16 - ECCENTRIC PLUG VALVES

PART 1 - GENERAL

1.1

1.2

A.

SCOPE

This section covers furnishing all eccentric plug valves as required by the Work and as
indicated in the Eccentric Plug Valve Schedule. Plug valves shall be furnished complete with
actuators and accessories as specified herein, indicated in the schedule, and as specified in the
Valve and Gate Actuators section.

GENERAL

Equipment provided under this section shall be fabricated and assembled in full conformity with
Drawings, Specifications, engineering data, instructions, and réecommendations of the
equipment manufacturer, unless exceptions are noted by Engineer.

Valves shall be furnished with all necessary parts and aceessories indicated on the Drawings,
specified, or otherwise required for a complete, properly-operating installation and shall be the
latest standard products of a manufacturer regularlysengaged in the production of valves. Plug
valves to be provided by the AGS System Supplier'shall be as noted on the Drawings, Eccentric
Plug Valve Schedule, Aerobic Granular Sludge-Equipment section, and Bid Form.

General Equipment Stipulations

1. The General Equipment Stipulations shall apply to all equipment and materials furnished
under this section. If,the/requirements in this section are different from those in the
General Equipment-Stipulations, the requirements in the section shall take precedence.

Governing Standard

1. Except sas 'modified or supplemented herein, all eccentric plug valves and manual
actuators,shall conform to the applicable requirements of ANS/TAWWA C517.

Marking

I Each valve shall be marked with the manufacturer's name, valve size, and pressure rating,
and the country of origin of the body casting. All markings shall be cast on the exterior
surface of the valve body. An identifying serial number shall be stamped on a corrosion-
resistant plate attached to the valve body.

Temporary Number Plates

1. Each eccentric plug valve with an identifying number listed in the Eccentric Plug Valve
Schedule, shall be tagged or marked in the factory with the identifying number.

Four Rivers Sanitation Authority 4005 62.16 - 1 BV Project No. 411752
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Eccentric Plug Valves

G.

1.3

A.

B.

C.

Identification

1. Eccentric plug valves shall be identified in accordance with the Equipment and Valve
Identification section.

SUBMITTALS

Drawings and Data — General

I. Complete drawings, details, and specifications covering the valves, ‘and “their
appurtenances shall be submitted in accordance with the Submittal Procedures-section.

Drawings and Data — Electrical and Wiring Diagrams

1. Drawings shall include separate wiring diagrams for each.electrically operated or
controlled valve and the electrical control equipment. Eachr/drawing shall be identified
with the valve number or name as specified in this section,

Certified Test Results

L. Certified copies of test reports for tests described, in Section 5. of governing standard,
with an affidavit of compliance as indicated mm\Seetion 6.3 of governing standard, shall be
submitted to Engineer before the valves are shipped.

PART 2 - PRODUCTS

2.1 ACCEPTABLE PRODUCTS
A.  Eccentric plug valves furnished under this section shall be manufactured by Milliken, DeZurik,
Pratt, or Val-Matic, without exception.
2.2 MATERIALS
A.  Materialsused in the manufacture of eccentric plug valves shall be as indicated:
Body Cast iron, ASTM A126, Class B; or ductile
iron, ASTM A536, Grade 65-45-12.
Plug Cast iron, ASTM A126, Class B; or ductile
iron, ASTM A536, Grade 65-45-12.
Plug Facing Chloroprene, Neoprene or Buna-N, 70 Type A
durometer hardness in accordance with
ASTM D2240.
Body Seat Welded nickel overlay.
Upper and Lower Trunnion Bearings Sleeve type; stainless steel or bronze.
Four Rivers Sanitation Authority 40 05 62.16 - 2 BV Project No. 411752
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Eccentric Plug Valves

23

B.

A.

Upper

Thrust Bearing TFE, Nylatron, or Delrin.

Stem Seal V-type packing or U-cups, Buna-N or TFE.

The fo

Epoxy

llowing are acceptable shop coatings.

For Gas Service PPG Amercoat “Amercoat 385 Epoxy”,

Carboline “Carboguard 890”, Tnemec~‘Series
N69 Hi-Build Epoxoline 11, Sherwin-Williams
"Macropoxy 646" or Carboline “Plasite 7122”.

For Liquid Service other than in PPG Amercoat “Amercoat 385 Epoxy”,

pot

able water facilities Carboline “Carboguard 890”) Sherwin-Williams
"Macropoxy 646".or Tnemee.‘“Series N69 Hi-
Build Epoxoline 1.

VALVE CONSTRUCTION.

Valve

L.

Body

The valve port area of each valve shall be at least 80 percent of the cross section of the
connecting piping for 20 inch and)smaller valves and 70 percent for 24 inch and larger
valves. Valves shall provide tight shutoff at the rated pressure from either direction. An
adjustable closed position‘plug stop shall be provided.

Each valve body shall.be plainly marked to indicate the seat end. The actual length of
10 inch and smaller_valves shall be within plus or minus 1/16 inch of the theoretical
length. The actual length of 12 inch and larger valves shall be within plus or minus
1/8 inch of the theoretical length.

Valve ends shall be compatible with connecting piping. All valves shall have flanged,
grooved or mechanical joint ends as indicated and in the Eccentric Plug Valve Schedule.
Elange diameter and drilling shall conform to ANSI B16.1, Class 125. Flanges shall be
flat faced and finished to true plane surfaces within a tolerance limit of 0.005 inch. The
finished face shall be normal to the longitudinal valve axis within a maximum angular
variation tolerance of 0.002 inch per foot of flange diameter. Grooved end dimensions
shall conform to ANS/AWWA C606, Table 5, for rigid joints. When grooved end
valves are to be installed in flanged piping, two flange adapters compatible with the
connecting piping shall be provided with each valve. Mechanical joint ends shall
conform to ANSI/AWWA C111/A21.11.

Each valve shall have grease lubrication fittings on the valve body and valve bonnet.

Four Rivers Sanitation Authority 40 0562.16-3 BV Project No. 411752
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Eccentric Plug Valves

B.  Plug

1. The plug shall be of one-piece construction and shall have a cylindrical or spherical
seating surface eccentrically offset from the center of the plug shaft. The interference
between the plug face and the body seat, with the plug in the closed position, shall be
externally adjustable in the field with the valve in the line under pressure. Plug surfaces
shall be faced with a resilient material.

C. Seats
1. Seats shall be cast in the body and shall have raised, welded-in nickel overlay not less

than 0.050 inch thick on all surfaces in contact with the plug face. The overlay shall be at
least 90 percent nickel and have a Brinell hardness of 200 or greater.

D.  Stem Seals
1. The valve shaft shall be sealed by U-cups or by at least four'self-adjusting chevron type

packing rings.

E. Working Pressure
1. Valves shall be rated for a minimum working pressure as specified below, except where

otherwise indicated on the Drawings in the Eceenttric Plug Valve Schedule.
Size in inches Pressure Rating in psi
a. 3to 12 175
b. 14 to 72 150
2.4 VALVE ACTUATORS

A.  Requirements for valve actuaters shall be as specified herein, indicated in the Eccentric Plug
Valve Schedule, and as'specified in the Valve and Gate Actuators section.

B. Geared actuators(shall be used for manually operated valves in the following applications:

1. For all 4inch and larger buried valves.

2. Forwall 8 inch and larger valves.

3: For all 6 inch and larger valves in throttling or free discharge applications.
4. For all 6 inch and larger valves where the unseating pressure exceeds 25 psi.
5. For all chainwheel operated valves.

C.  Geared actuators for plug valves unless otherwise specified or listed in the Eccentric Plug Valve
Schedule shall be rated for a differential pressure across the valve, on the seating side, of 100
psi for 6 inch to 8 inch valves, 50 psi for 10 inch and larger valves, and 25 psi for gas service
valves and a maximum flow of 8 ft/s.
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Eccentric Plug Valves

2.5 SHOP PAINTING

A.  All interior and exterior ferrous metal surfaces, except bearing and finished surfaces and
stainless steel components of valves and accessories, shall be shop painted for corrosion
protection. The valve manufacturer's standard coating will be acceptable, provided it is
functionally equivalent to the specified coating and is compatible with the specified field
painting.

B.  Surfaces shall be painted as follows:

Unfinished Surfaces
Interior Surfaces
For Liquid Service Epoxy.
Exterior Surfaces of All Other Valves Universal primer.
Polished or Machined Surfaces Rust-prevéntive compound.

C.  The total dry film thickness of shop-applied coatings shall, beynot less than:

Type of Coating Minimum Dry Film Thickness
Epoxy 10 mils
Universal Primer 3 mils

2.6 ACCESSORIES

A.  Requirements for extension'Stems and stem guides, position indicators, floor boxes, operating
stands, and valve boxes,shall be as indicated in the Eccentric Plug Valve Schedule and as
specified in the Valve'and' Gate Actuators section.

2.7 TESTING

A.  Exceptiassmodified herein, eccentric plug valves shall be tested in accordance with Section 5 of
thegoverning standard. Each valve shall be performance tested in accordance with Section 5.2
ofithe/governing standard. The leakage test shall be applied to the seating face of the plug
(tending to unseat the plug) at the rated pressure of the valve.

B. » Each valve shall be leaktight in both directions when closed by the actuator with the maximum
differential pressure applied to the plug as specified herein and in the Eccentric Plug Valve
Schedule.
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Eccentric Plug Valves

PART 3 - EXECUTION

3.1 INSTALLATION
A. Valves shall be installed in accordance with Valve Installation section.
B. Installation Supervision

1. The equipment manufacturer shall furnish installation supervision service$==when
indicated in the Equipment Schedule section.

C. Installation Check

1. The equipment manufacturer shall provide a certificate of proper “installation when
indicated in the Equipment Schedule section.

D.  Functional Testing.

1. The equipment manufacturer shall provide functional‘testing assistance when indicated in
the Equipment Schedule section.

E. Performance and Other Testing

1. The equipment manufacturer shall provide performance and other testing services when
indicated in the Equipment Schedule section.

End of Section

Four Rivers Sanitation Authority 40 0562.16 -6 BV Project No. 411752
Rockford, IL 12/20/2022
Aerobic Granular Sludge - Phase I



Schedule 40 05 62.16-S01

Eccentric Plug Valves Schedule

Manual Actuators
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PV-1600 14 6 Wastewater] IP F 20 U CW No No No No No
PV-1601 14 6 Wastewater| IP F 20 U CW No No No No No
PV-1610 6 11 Wastewater| IP F 20 U CW No No No No No
PV-1620 6 11 Wastewater| IP F 20 U CW No No No No No
PV-1630 6 11 Wastewater|] IP F 20 U cW No No No No No
PV-1650 6 11 Wastewater| IP F 20 U CW No No No No No
PV-1652 8 11 Wastewater| IP F 20 U CW No No No No No
PV-1653 8 17 Sludge 1P F 20 U Ccw No No No No No
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Schedule 40 05 62.16-S02
Eccentric Plug Valves Schedule

Electric Actuators
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* Refer to the bid form for further detail on AGS Equipment that may be provided by the Contractor.
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Notes:

(1) Actuators designated "O-C" are for "Open-Close" service. Actuators designated

"M" are for "Modulating" service.

(2) Abbreviations for installation types are as follows:

B4 Buried, depth of 4 feet [1.2 m] or less

B20 Buried, depth greater than 4 feet [1.2 m] but 20 feet [6.1 m] or less

B Buried, depth greater than 20 feet [6.1 m], actual depth of xx feet(Bxx)

SV20 Submerged or vaulted, depth 20 feet [6.1 m] or less

SV Submerged or vaulted, depth greater than 20 feet [6.1 m], actual depth of
xx feet(SVXX)

1P In plant

(3) Abbreviations for valve ends are as indicated:

F Flanged
Ml Mechanical joint
P Push-on joint

(4) Abbreviations for manual actuator types are as indicated:

WN Wrench Nut
LVR Lever

CwW ChainWheel
HW HandWheel

(5) Abbreviations for high pressure side of plug are as indicated:

S Seating (plug shaft side)
U Unseating (plug seat side)

(6) Abbreviations for limit switcheswon manual and cylinder operated valves.

EOT End of travel (open. - close)
PSS Pump start - stop (two intermediate positions)
ELSCH See electrical schematics

(7) Abbreviations for electronic or electric actuator housing.

WP Weatherproof

SUB Submersible [xx = depth of submergence](SUBxx)

EXP Explosion proof

Four Rivers Sanitation Authority 40 05 62.16-S01 and S02 Notes - 1
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(8) Abbreviations for control devices are as indicated.

Table 1: Control Devices
Open-Close | Open-Stop-Close | Hand-Oft- Red and Green
Abbreviations | Selector Switch| Selector Switch Remote Indicator Lights
A Required Required Required
B Required Required
C Required Required Required
D Required Required
E Required
F Required
G Required Required
H Required Required
(10) Abbreviations for electric actuator types are as follows:
SE Standard Electric
IE Intelligent Electric
NE Networked Electric

(11) Abbreviations for remote control station types:

CS Control Station without indicating lights.
CIS Control Station with indicating lights.
End of Schedule
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Miscellaneous Ball Valves

SECTION 40 05 63.53 - MISCELLANEOUS BALL VALVES

PART 1 - GENERAL

1.1

A.

B.

C.

1.2

A.

B.

1.3

A.

SCOPE

This section covers the furnishing of manually operated or remote activated two position‘(epen-
close) ball valves as specified herein.

Miscellaneous ball valves shall be provided where AWWA type ball valves are not'réquired.

Piping, pipe supports, insulation, and accessories that are not an integral part of the valves or are

not specified herein are covered in other sections.

GENERAL

General Equipment Stipulations

1. The General Equipment Stipulations shall apply:te all equipment and materials furnished
under this section. If the requirements in‘this section are different from those in the
General Equipment Stipulations, the/requirements in the section shall take precedence.

Identification

1. Valves specified herein shallzbe tagged in accordance with the Equipment and Valve
Identification section.

SUBMITTALS

General Drawings-and Data.

1. Complete ) drawings, details, and specifications covering the valves and their
appurtenances shall be submitted in accordance with the Submittal Procedures section.

Included in the submittal shall be drawings by the valve manufacturer to indicate the
position of the valve actuator and valve shaft.

PART2=PRODUCTS

2.1 CONSTRUCTION
A.  Ball valves shown on the drawing, but not specified herein, shall be selected to match piping
material they are installed in.
Four Rivers Sanitation Authority 40 0563.53 -1 BV Project No. 411752
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Miscellaneous Ball Valves

B.  Valves Type VB-1
VB-1 Rating 500 psi 3.4 MPanonshock cold WOG
MSS SP-110
Ball valves for gauge Code In-line, two piece, end entry, full port
piping Type ASTM B584-C84400 bronze
Drain Body/Bonnet
Trim
2 inch and smaller Seat Reinforced Teflon
Ball Brass, or chrome plated brass
Stem Brass or bronze
Thrust Washer Reinforced Teflon
Stem Seal Teflon or Viton
End Connection Threaded End
Temp. Limitations -20 to 400°F -29 to 204°C
Valve Operator Lever
Manufacturers Conbraco Industries" Apollo 77-100
Series"; Powell "Fig 4210T"
C.  Valves Type VB-3
VB-3 Rating 800vps16.5 MPa nonshock cold WOG
MSS SP-110
Process air service Code In-line, two piece, end entry, regular
Type port
2 inch and smaller ASTM A351-CF8M, stainless steel
Body/Bonngt
Trim Reinforced Teflon
Seat ASTM A276-316, stainless steel
Ball ASTM A276-316, stainless steel
Stem Reinforced Teflon
Thrust Washer Teflon or Viton
Stem Seal Threaded End
End Connection -20 to 400°F -29 to 204°C
Temp. Limitations Lever
Valve Operator Conbraco Industries "Apollo 76-100
Manufacturers Series"; Neles-Jamesbury "Series
4000"
Four Rivers Sanitation Authority 40 05 63.53 -2 BV Project No. 411752
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Miscellaneous Ball Valves

D.  Length Tolerance

L. Unless otherwise specified, the actual length of valves shall be within plus or minus
1/16 inch 1.6 mm of the specified or theoretical length.

E. Shop Coatings

1. All ferrous metal surfaces of valves and accessories, both interior and exterior, shall be
shop coated for corrosion protection. The valve manufacturer’s standard coating will be
acceptable, provided it is functionally equivalent to the specified coating.

Coating Materials

Coal Tar Epoxy

Epoxy Enamel (for liquid service)

Rust-Preventive Compound

Surfaces To Be Coated

Unfinished Surfaces
Interior Surfaces
Liquid Service
Exterior Surfaces of Valves To Be
Buried, Submerged, or Installed in

Manbholés or Valve Vaults

Exterior Surfaces of all other valves

2.2 VALVE ACTUATORS

High-build coal tar epoxy; Ameron "Amercoat
78HB Coal Tar Epoxy",«Carboline "Bitumastic
300 M", Tnemec "46H-413 Hi-Build
Tneme-Tar", or Sherwin-Williams "Hi-Mil
Sher-Tar Epoxy".

Ameron "Amerlock 400 High-Solids Epoxy
Coating",\Carboline "Carboguard 891", or

Tnemec “'Series N140 Pota-Pox Plus".

As recommended by the manufacturer.

Epoxy enamel.

Coal tar epoxy.

Universal primer.

A. Ball valve, except those which are equipped with power actuators or are designed for automatic
operation, shall be provided with manual actuators. Unless otherwise specified or indicated on
the drawings, each manual actuator shall be equipped with a lever operator. Ball valves with
center lines more than 7°-6” 2.3m above the floor shall be provided with chain levers.

B.  Valves indicated to be electric motor operated on the drawings shall have reversible electric
motor operators designed for 120 volt ac, single phase operation. Actuators shall include
integral thermal overload protection and a declutchable manual override. Actuators shall be
equipped with motor operation limit switches and two additional single-pole, double-throw limit
switches for auxiliary open and closed indication. An internal heater and thermostat shall be
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