SECTION 464321 - CIRCULAR CLARIFIER EQUIPMENT
Note that this section has only been edited for NYSOGS standardization and has not been technically edited. The designer shall make all technical edits specific to the project for this section.
This Section includes circular clarifier equipment and accessories for a peripheral feed or center feed configuration. In a peripheral feed arrangement, influent flow enters the clarifier in a channel around tank periphery; influent flows downward through holes in peripheral channel. As influent flows towards clarifier center, solids drop to bottom under influence of gravity. Effluent is collected in a channel installed inboard from influent channel.
In a center feed arrangement, influent flow enters clarifier through a central column that discharges into an influent feedwell at center of structure. Influent flows under feedwell and outward towards an effluent collection channel installed around tank periphery.
Depending on whether peripheral feed or center feed configuration is used, modify and append this Section for appropriate additional equipment, including scum removal system, influent pipe/center column, influent well, peripheral weirs, and peripheral scum baffles.
Piping, valves, and accessories are specified in appropriate Sections of Division 40.
GENERAL
SUMMARY
Section Includes:
Access bridge and walkway.
Clarifier drive mechanism.
Rake arms and solids collectors.
Effluent trough and weir assembly.
Weirs and baffles.
Influent feedwell.
Related Requirements:
List other Sections directly related to or affecting Work of this Section. Include Sections specifying information expected to be found in this Section as well as Sections required to describe complete system or assembly requirements.
Section 460548 - Vibration and Seismic Controls for Water and Wastewater Equipment: Requirements for vibration and seismic control for equipment specified in this Section.
Section 460553 - Identification for Water and Wastewater Equipment: Nameplates for equipment specified in this Section.
DEFINITIONS
Limit list of definitions to terms unique to this Section and not provided elsewhere.
FRP: Fiberglass-reinforced plastic.
REFERENCE STANDARDS
List reference standards included within text of this Section, with designations, numbers, and complete document titles.
American Bearing Manufacturers Association:
ABMA 9 - Load Ratings and Fatigue Life for Ball Bearings.
ABMA 11 - Load Ratings and Fatigue Life for Roller Bearings.
American Gear Manufacturers Association:
AGMA 6001 - Design and Selection of Components for Enclosed Gear Drives.
AGMA 6013 - Standard for Industrial Enclosed Gear Drives.
AGMA 6034 - Practice for Enclosed Cylindrical Wormgear Speed Reducers and Gearmotors.
AGMA 6113 - Standard for Industrial Enclosed Gear Drives (Metric Edition).
American Society of Mechanical Engineers:
ASME B17.1 - Keys and Keyseats.
ASME B17.2 - Woodruff Keys and Keyseats.
ASME B29.100 - Double-Pitch Roller Chains, Attachments, and Sprockets.
ASTM International:
ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate.
PREINSTALLATION MEETINGS
Convene minimum [one week] [<________> weeks] prior to commencing Work of this Section.
SUBMITTALS
Only request submittals needed to verify compliance with Project requirements.
Submittals for this section are subject to the re-evaluation fee identified in Article 4 of the General Conditions.
Manufacturer’s installation instructions shall be provided along with product data.
Submittals shall be provided in the order in which they are specified and tabbed (for combined submittals).
Product Data: Submit manufacturer's Product Data for system materials and component equipment, including electrical characteristics.
Shop Drawings:
Indicate system materials and component equipment.
Submit wiring and control diagrams, installation and anchoring requirements, fasteners, and other details.
Manufacturer's Certificate: Certify that [products] <________> meet or exceed [specified requirements] <________>.
Certify that installation is completed according to manufacturer's instructions.
Include separate Paragraphs for additional certifications.
Manufacturer's Instructions: Submit detailed instructions on installation requirements, including storage and handling procedures.
Source Quality-Control Submittals: Indicate results of [shop] [factory] tests and inspections.
Field Quality-Control Submittals: Indicate results of Contractor-furnished tests and inspections.
Manufacturer Reports: Indicate that equipment has been installed according to manufacturer's instructions.
Qualifications Statement:
Coordinate following Subparagraph with the requirements specified in QUALIFICATIONS Article.
Submit qualifications for manufacturer.
CLOSEOUT SUBMITTALS
Project Record Documents: Record actual locations of installed clarifiers and components.
Operation and Maintenance Data: Submit maintenance instructions for equipment and accessories.
MAINTENANCE MATERIAL SUBMITTALS
Spare Parts:
Furnish [one set] [two sets] of manufacturer's recommended spare parts.
****** [OR] ******
Furnish [two] <________> of <________>.
Tools: Furnish special [wrenches] <________> and other devices required for Director’s Representative to maintain and calibrate equipment.
QUALITY ASSURANCE
Include this Article to specify compliance with overall reference standards affecting products and installation included in this Section.
In following Paragraph insert "State of New York Department of Transportation," "Municipality of ________ Department of Public Works," or other agency as appropriate.
Perform Work according to <________> standards.
Include following Paragraph only when cost of acquiring specified standards is justified.
Maintain <________> [copy] [copies] of each standard affecting the Work of this Section on-Site.
QUALIFICATIONS
Coordinate following Paragraph with the requirements specified in SUBMITTALS Article.
Manufacturer: Company specializing in manufacturing products specified in this Section with minimum [three] <________> years' [documented] experience.
DELIVERY, STORAGE, AND HANDLING
Inspection: Accept materials on-Site and inspect for damage.
Store materials according to manufacturer's instructions.
EXISTING CONDITIONS
Field Measurements:
Verify field measurements prior to fabrication.
Indicate field measurements on Shop Drawings.
WARRANTY
This Article extends warranty period beyond one year. Extended warranties may increase construction costs and Owner enforcement responsibilities. Specify warranties with caution.
Furnish [five] [10] <________>-year manufacturer's warranty for circular clarifier equipment and accessories.
PRODUCTS
CIRCULAR CLARIFIER EQUIPMENT
Manufacturers:
DESIGNER TO PROVIDE TWO MANUFACTURER’S AND APPROVED EQUIVALENT FOR ALL LISTED PRODUCTS.
****** [OR] ******
In following Subparagraph insert "State of New York Department of Transportation," "Municipality of ________ Department of Public Works," or other agency as appropriate.
Furnish materials according to <________> standards.
Insert descriptive specifications below to identify Project requirements and to eliminate conflicts with products specified above.
Description: Drive mechanism rotates sludge collector assembly, which moves settled primary sludge to collection hopper or collects settled secondary biosolids for recirculation.
Performance and Design Criteria:
Clarifier Mechanism:
Continuous use under design load.
No operating mechanisms below or in contact with liquid surface.
Scraper Arms Rotational Speed: Constant, <________> fpm.
Access Bridge Dead Load: [50] <________> psf, with deflection limited to [1/240] <________> of span.
Turntable Bearing Assembly: Arrange components for easy replacement of [balls] [rollers] [raceways].
Sludge collector arms for a wastewater primary clarifier will rake solids into a hopper on clarifier bottom, from which solids will be withdrawn. Collector arms for wastewater secondary clarifiers will draw settled biosolids into a series of orifices that are connected by pipes to a sludge withdrawal well mounted on center support column.
Sludge Collector Assembly:
Scraper Arms: Structural steel.
Scraper Blades:
Material: Steel plate.
Minimum Thickness: 1/4 inch.
Provide squeegees, bolted to underside of scraper arms with 2 inches vertical adjustment.
Squeegees:
Material: [Bronze] [FRP] [Stainless steel].
First following Subparagraph is for metal squeegees, and subsequent Subparagraph is for squeegees constructed of FRP.
Minimum Thickness: 1/8 inch.
****** [OR] ******
Minimum Thickness: 1/4 inch.
Center Drive Drum:
Material: Structural steel.
Center Shaft:
Material: [Solid steel] [Steel pipe], according to ASTM A53 , Schedule 40.
****** [OR] ******
Biosolids Collector Assembly:
Arms:
Description: Rectangular cross section and tapering from maximum cross section at tank center and minimum cross section at outer end.
Material: Steel.
Thickness: 1/4 inch.
Provide orifices of diameter and at spacing to remove biosolids uniformly from tank bottom within specified flow rate range.
Support biosolids collector arms by truss arm of steel angle construction.
Drive Assembly:
Description: Motor, speed reduction and turntable gearing, turntable bearing assembly, [belt drives,] [chain drives,] and drive assembly bearings.
Speed Reduction and Turntable Gearing:
Comply with AGMA [6113] [6013] [6034].
Primary [and Intermediate] Speed Reducers: [Worm] [Helical] <________> gearing.
Turntable: [Wormgear reduction unit] [or] [Pinion-and-spur-gear reduction unit].
Worm Gears: [Cast bronze] <________>.
Helical Gears: [Cast alloy steel] <________>.
Spur Gear:
Type: [Internal] [External].
Material: [Cast iron] [Cast alloy steel] <________>.
Shaft Material: Steel.
Gear Shafts and Bolting: Comply with AGMA 6001.
Housings:
Fully enclosed.
Material: [Cast iron] [Steel].
Provide dust and oil seals.
Turntable Bearing Assembly:
Base: [Cast iron] [Steel].
Turntable: [Cast integrally with spur gear] [Bolted to spur gear].
Bearing life is percent failure at rated hours; e.g., L-10 life at 50,000 hours means 10 percent of bearings may be expected to fail at 50,000 hours.
Drive Assembly Bearings:
Type: Ball; comply with ABMA 9.
****** [OR] ******
Type: Roller; comply with ABMA 11.
L-10 Life:
Worm and Primary Helical Gearbox: [100,000] <________> hours.
Spur and Intermediate Helical Gearbox: [17,000] <________> hours.
Lubrication:
Type: [Grease] [Oil].
Grease Fittings: Where not readily accessible, provide extension to accessible location.
****** [OR] ******
Oil Reservoir:
Fill port.
Overflow opening.
Oil-level sight glass.
Drain at lowest point.
Key-Mounted Connections: Comply with [ASME B17.1] [or] [ASME B17.2].
Conventional drive mechanism for circular clarifiers is gear reduction. Consider using following Subparagraph if other drive mechanisms are required for Project. Delete following Subparagraph if not used.
Chain Drives and Belt Drives:
Chain:
Type: Roller.
Comply with ASME B29.100.
Links: Steel.
Sprockets:
Comply with ASME B29.100.
Material: [Steel] [Cast iron].
Drive Guards:
Material: Type 316 stainless steel.
Occupational Safety and Health Administration (OSHA) approved.
Scum Removal Assembly:
Description: Skimmer assembly continuously moves surface scum to tank periphery and automatically flushes scum into scum trough.
Scum Baffle:
Description: Baffle attached to effluent trough to keep floating scum from reaching effluent weirs.
Material: FRP.
Minimum Thickness: 1/4 inch.
Width: 9 inches, adjustable to 3 inches above maximum water level.
Attach to effluent trough with FRP brackets and stainless-steel bolts.
Skimmer Assembly:
Description: [Fixed] [Hinged or pivoting] skimming blade, hinged or pivoting plow blade with wiper blades, and support legs.
Skimming Blade Material: Steel.
Plow Blade Material: [Steel] [Aluminum].
Wiper Blades:
Material: [Chloroprene] <________>.
Grease and oil resistant.
Backing Plate: [Bronze] [Aluminum].
Support Legs Material: Steel.
Scum Trough:
Material: Welded steel.
Minimum Thickness: 1/4 inch 
Provide flanged connection for scum discharge pipe.
Type: Adjustable dipping weir.
Collector Pipe:
Material: Steel construction.
Comply with ASTM A53, Schedule 20 minimum.
Operator:
Type: Manual operating lever, mounted on collector pipe.
Material: Steel pipe.
Minimum Diameter: 1-1/4 inches.
Length: [Extend minimum 3 feet above top of tank wall] [As indicated on Drawings].
Walkway and Operating Platform:
Material: [Raised-pattern, galvanized-steel floor plate] [Grating] [FRP].
Minimum Walkway Width: 30 inches.
Double Railing:
Material: [Galvanized steel] [1-1/2-inch -diameter galvanized-steel pipe].
Minimum Height: 42 inches, on both sides of walkway and around outside of operating platform.
Influent Feedwell:
Material: [Steel] [Aluminum, ASTM B209 ] <________>.
Minimum Thickness: 14 gage 
Set the top and bottom of the feedwell to be 6 inches above maximum water level and 5 feet below maximum water level.
Provide unobstructed ports in the feedwell to allow scum to escape.
Effluent Trough:
Material: [Welded steel] [FRP] <________>.
Connections: Bolted, with [neoprene] <________> gaskets.
Effluent Weir Plates:
Material: [Steel] [FRP] <________>.
Minimum Vertical Adjustment: 3 inches.
Operation:
Electrical Characteristics: 
[<________> hp] [<________> rated load amperes].
Voltage: <________> V, [single] [three] phase, 60 Hz.
Maximum [Fuse Size] [Circuit Breaker Size] [Overcurrent Protection]: <________> A.
Minimum Circuit Ampacity: <________>.
Minimum Power Factor: <________> percent at rated load.
Control Panel:
Factory mounted.
NEMA 250 [Type 1] [Type 4] <________>.
Single-point power connection and grounding lug.
Controls:
Overload Protection: Indicate load on the mechanism continuously, annunciate an alarm if impending excessive load, and stop mechanism if excessive load reached.
Consider providing local alarm only, alarm contacts to existing alarm annunciator, or both.
Alarm: Audible horn or bell, relay, reset button, test circuit, and ON-OFF switch.
****** [OR] ******
Alarm: Provide auxiliary contacts in alarm circuit.
Disconnect Switch: Factory-mounted [in control panel] [on equipment].
SOURCE QUALITY CONTROL
Include one or both of following Paragraphs to require Director's inspection or witnessing of test at factory.
Director’s Inspection: Make completed clarifier equipment available for inspection at manufacturer's factory prior to packaging for shipment. Notify Director’s Representative at least [seven] <________> days before inspection is allowed.
Director’s Witnessing: Allow witnessing of factory inspections and test at manufacturer's test facility. Notify Director’s Representative at least [seven] <________> days before inspections and tests are scheduled.
Include following Paragraph when reliance on fabricator's approved quality-control program is sufficient for Project requirements.
Certificate of Compliance: When fabricator is approved by authorities having jurisdiction, submit certificate of compliance indicating Work performed at fabricator's facility conforms to Contract Documents.
Specified shop tests are not required for Work performed by approved fabricator.
EXECUTION
EXAMINATION
Verify that clarifier basin is installed and ready to receive circular clarifier equipment.
INSTALLATION
Install circular clarifier equipment according to manufacturer's instructions.
Weir Plates: Mount weir plates against double bead of the sealant.
****** [OR] ******
In following Paragraph insert "State of New York Department of Transportation," "Municipality of ________ Department of Public Works," or other agency as appropriate.
Installation Standards: Install Work according to <________> standards.
FIELD QUALITY CONTROL
Dry Startup: Run equipment without liquid in basins and inspect for:
Alignment of sprockets, chain, flights, and wearing surfaces.
Binding and excessive heat buildup in drive units.
Wet Startup: Run equipment with wastewater in basins and verify proper operation.
Manufacturer Services: Furnish services of manufacturer's representative experienced in installation of products furnished under this Section for not less than <________> days on-Site for installation, inspection, field testing, and instructing Director’s Representative in maintenance of equipment.
Equipment Acceptance:
Adjust, repair, modify, or replace components failing to perform as specified, and rerun tests.
Make final adjustments to equipment under direction of manufacturer's representative.
Furnish installation certificate from equipment manufacturer's representative attesting equipment has been properly installed and is ready for startup and testing.
ADJUSTING
Check control module functions and adjust as necessary.
DEMONSTRATION
Demonstrate equipment startup, shutdown, routine maintenance, and emergency repair procedures to Director’s Representative.
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