SECTION 460713 - PACKAGED WATER TREATMENT EQUIPMENT
Note that this section has only been edited for NYSOGS standardization and has not been technically edited. The design Director’s Representative  shall make all technical edits specific to the project for this section.
This Section specifies packaged water treatment plants using various treatment processes, with a capacity range of approximately 100 to 1,500 gpm. Treatment process options include the removal of suspended solids or dissolved iron and manganese. Filtration options include gravity filtration and pressure filtration. Disinfection options specified in this Section are UV light and chlorine solution.
For instrumentation system component specifications, refer to Division 40 - Process Integration.
Check state and local requirements regarding design, installation, and permitting of water treatment plant systems. Add specific state and local requirements as they may apply to this Section.
GENERAL
SUMMARY
Section Includes:
Factory-built, welded-steel-packaged water treatment plant, with necessary tankage and equipment, capable of treating surface water or groundwater to meet potable standards.
Chemical blending.
Flocculation.
Gravity-settling tank.
Adsorption clarifier.
Gravity filter.
Pressure filter.
Greensand filter.
Blowers.
Chemical feed equipment.
UV light disinfection system.
Chlorine disinfection system.
Grating.
Handrail and access stairway.
Cathodic protection.
Bolts and lifting lugs.
Source quality control.
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 033000 - Cast-In-Place Concrete: Concrete foundation for packaged sewage treatment plant.
Section 055000 - Metal Fabrications: Miscellaneous metalwork and fasteners as required by this Section.
Section 134713 - Cathodic Protection: Passive cathodic protection to buried metallic utility piping, buried metal structures, and buried metal tanks using sacrificial galvanic anodes.
Section 262923 - Variable-Frequency Motor Controllers: Three-phase variable-frequency motor controllers of pulse-width-modulated design, for variable-speed drives.
Section 331416 - Site Water Utility Distribution Piping: Piping and accessories normally encountered with water distribution piping to connection with Site water distribution systems.
Section 400506 - Couplings, Adapters, and Specials for Process Piping: Piping components common to process piping systems.
Section 400551 - Common Requirements for Process Valves: Execution requirements for valves required by this Section.
Section 400593 - Common Motor Requirements for Process Equipment: Electric motors and their accessories normally supplied as part of equipment assemblies.
DEFINITIONS
Limit list of definitions to terms unique to this Section and not provided elsewhere.
Clarification: Treatment process that removes suspended solids from water. Clarification may be accomplished by gravity settling, in which solids settle to the bottom of a settling tank, or by adsorption bed clarification, in which solids are captured by a bed of media suspended in the tank from water flowing upward.
Coagulation: Treatment process that causes colloid-size suspended solids in source water to coalesce into clumps with sufficient mass to settle under the influence of gravity.
Coliform Bacteria: General class of bacteria used as indicators of potential contamination of drinking water.
Disinfection: Destruction of bacteria and protozoa and deactivation of viruses by the action of chlorine solution or UV light.
Filtration: Treatment process that removes small, suspended solids after the clarification process by means of granular media. Water may flow through media by gravity or may be forced through media by hydraulic pressure.
Flocculation: A process wherein colloids come out of suspension in the form of floc or flakes by the addition of a clarifying agent.
Iron: Contaminant that may cause discoloration or staining of plumbing fixtures and laundry. Dissolved iron is removed by an oxidation process.
Manganese: Contaminant (often associated with iron) that may cause staining of plumbing fixtures and laundry. Dissolved manganese is removed by an oxidation process.
Suspended Solids (SS): Small solid particles that remain in suspension in water.
REFERENCE STANDARDS
List reference standards included within text of this Section, with designations, numbers, and complete document titles.
American Public Health Association, American Water Works Association, and Water Environment Federation:
Standard Methods for the Examination of Water and Wastewater.
American Welding Society:
AWS D1.1 - Structural Welding Code - Steel.
ASTM International:
ASTM A123 - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
ASTM A153 - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
SSPC: The Society for Protective Coatings:
SSPC SP 10 - Near-White Blast Cleaning.
COORDINATION
Coordinate installation and startup of Work of this Section with [Director’s Representative] [Director’s Representative] <________>.
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.
Shop Drawings:
Indicate system materials and component equipment, including detailed wiring and control diagrams.
Indicate complete information concerning fabrication, installation, anchoring, fasteners, and other details.
Manufacturer's Certificate: Certify that [products] <________> meet or exceed [specified requirements] <________>.
Certify installation is completed according to manufacturer's instructions and that packaged water treatment plant is ready for startup, testing, and operation.
Submit manufacturer's affidavit certifying tanks have been designed to resist loading and attest to structural adequacy; calculations are [not] to be submitted.
Include separate Paragraphs for additional certifications.
Include following Paragraph when Contractor is responsible for designing products or assemblies. List affected products when Section specifies more than one product.
Delegated Design Submittals: Submit signed and sealed Shop Drawings with design calculations and assumptions for tanks, railings, and other structural components.
Manufacturer's Instructions: Submit detailed instructions on installation requirements, including storage and handling procedures, anchoring, and layout.
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 results of manufacturer's inspections and instructions issued.
Qualifications Statements:
Coordinate following Subparagraphs with requirements specified in QUALIFICATIONS Article.
Submit qualifications for manufacturer, installer, and licensed professional.
Submit manufacturer's approval of installer.
CLOSEOUT SUBMITTALS
Project Record Documents: Record actual locations and final orientation of equipment and accessories.
Operation and Maintenance Data: Submit list of equipment, accessories, and tools needed to maintain and calibrate equipment.
MAINTENANCE MATERIAL SUBMITTALS
Spare Parts:
Furnish [one set] [two sets] of manufacturer's recommended spare parts, including [two] <________> sets of belts for each motor.
Tools: Furnish special [wrenches] <________> and other devices required for Director’s Representative to maintain <________>.
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.
Consider including the following Paragraph if there is a potential for higher-than-normal turbidity or potential taste and odor problems in the source water.
Manufacturer's Verification:
Submit proof of a minimum of <________> operating plants that have similar systems treating over 40 NTU raw water for sustained periods of time and spike loading of up to 200 NTU.
Due to potential taste and odor problems, or to provide the capability for carbon adsorption, furnish proof of the system's ability to perform properly while feeding powdered, activated carbon at a minimum dosage level of 25 mg/L.
Include following Paragraph only when cost of acquiring specified standards is justified.
Maintain <________> [copy] [copies] of each standard affecting Work of this Section on Site.
QUALIFICATIONS
Coordinate following Paragraphs with the requirements specified in SUBMITTALS Article.
Manufacturer:
Company specializing in manufacturing products specified in this Section with minimum [three] <________> years' [documented] experience.
Consider including following Subparagraph if there is a potential for higher-than-normal turbidity or potential taste and odor problems in the source water.
Provide contact information for <________> operating plants for which the manufacturer has provided equipment:
Similar systems treating over 40 NTU raw water for sustained periods of time and spike loading of up to 200 NTU.
Similar systems that perform properly while feeding powdered, activated carbon at a minimum dosage level of 25 mg/L.
Installer: Company specializing in performing Work of this Section with minimum [three] <________> years' [documented] experience [and approved by manufacturer].
Licensed Professional: [Professional engineer] <________> experienced in design of specified Work and licensed [at Project location] [in State of] <________>.
Welders: AWS-certified within previous 12 months, according to AWS D1.1.
WARRANTY
This Article extends warranty period beyond one year. Extended warranties may increase construction costs and Director’s Representative enforcement responsibilities. Specify warranties with caution.
Furnish [five] <________>-year manufacturer's warranty for packaged water treatment equipment.
PRODUCTS
PACKAGED WATER TREATMENT SYSTEM
Manufacturers:
Designer to provide two manufacturers and approved equivalent for all listed products.
****** [OR] ******
In following Paragraph 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. Include configuration, size, color, material composition, and other properties needed to describe product.
Description:
Factory-built, packaged water treatment plant constructed of minimum 1/4-inch -thick welded-steel plate, consisting of coagulation chamber, clarifier chamber, filter chamber, and disinfection system.
System components include coagulant dosing system, sludge draw-off system, filter backwashing system, valves, internal piping, disinfection system, and electrical system.
Include grating for operating floor[, stair,] and peripheral railing.
Performance and Design Criteria:
Operating Range: 50 percent to 150 percent of average daily flow rate.
Influent Criteria:
Average Daily Flow Rate: <________> gpm.
Maximum Daily Flow Rate: <________> gpm.
Iron: <________>.
Manganese: <________>.
Suspended Solids: <________>.
Produce effluent quality from treatment plant final clarifier with following maximum limits:
Suspended Solids: <________>.
Iron: <________>  summer only.
Manganese: <________>.
Coliform Bacteria: <________> MPN.
CHEMICAL BLENDING
Inject treatment chemicals into an inlet pipe section equipped with baffles for hydraulically induced blending of chemicals with incoming raw water.
FLOCCULATORS
Chamber: Minimum total retention time of <________> minutes at design flow rate.
Furnish each flocculation chamber with an independent mechanical flocculator with variable-speed drive.
Furnish flow-straightening vanes to prevent vortexing, and to ensure establishment of a uniform particle contact/floc formation regime.
Velocity Gradient: G=80/sec.
Operation:
Electrical Characteristics: As specified in Section [262923 - Variable-Frequency Motor Controllers] and following:
<________> hp  <________> [rated load amperes].
Voltage: <________> volts, [single] [three] phase, 60 Hz.
Maximum [Fuse Size] [Circuit Breaker Size] [Overcurrent Protection]: <________> amperes.
Minimum Circuit Ampacity: <________>.
Minimum Power Factor: <________> percent at rated load.
Motors: According to Section 400593 - Common Motor Requirements for Process Equipment.
Variable-Speed Drive: According to Section 262923 - Variable-Frequency Motor Controllers.
Disconnect Switch: Factory-mounted disconnect switch [in control panel] [on equipment].
Suspended solids removal may be achieved by following:
1. A combination of an adsorption clarifier followed by either gravity or pressure filtration;
2. Flocculation and gravity settling followed by either gravity or pressure filtration; or
3. Direct pressure filtration.
Two independently operated adsorption clarifiers or gravity-settling clarifiers may be required by authorities having jurisdiction, depending on the flow rate. Verify Project requirements before editing the following two Articles.
GRAVITY-SETTLING TANKS
Sedimentation/Clarification Zone: Provide entire surface equipped with tube settlers fabricated from minimum 20-mil  PVC.
Minimum Horizontally Projected Bottom Area: Not less than 12 sq. ft. per sq. ft. of plan area.
Uniformly introduce flow into lower chamber section through low-velocity distribution header.
Include launder system in upper section, with overflow-leveling provisions.
Sludge Removal:
Single sludge draw-off header.
Automatic and timer controlled, entirely independent of filter function.
Possible only with plant in ON operating mode.
ADSORPTION CLARIFIERS
Description:
Adsorption Media Depth: 48 inches.
Media retention screen to allow for upflow, restrained operation, without fluidizing bed during normal forward flow operation.
Media readily fluidized by addition of small amounts of diffused air.
Media:
Buoyant adsorption media specifically manufactured for use in water treatment. Media shall be buoyant with specific gravity of less than 1.0.
Designed to optimize the removal of coagulated particles with clean bed head loss of less than 18 inches  at 10 gpm per sq. ft..
Capable of building solids to a head loss of 6 feet  without disruption or movement of the media.
****** [OR] ******
Non-buoyant, Unrestrained Media: Demonstrate a minimum 20 percent bed expansion during cleaning of all layers of media, and incorporate surface agitation.
Media Retention Screen:
Corrosion-resistant assembly that allows free passage of water but contains adsorption media particles.
Readily accessible and removable from top of tank.
GRAVITY FILTERS
Filtration Zone: Separate chamber with total area provided to establish maximum application rate of <________> gpm per sq. ft., except during backwash.
Provide wash-water trough with adjustable weirs.
Provide surface agitation assembly to augment backwash process.
Filter Media:
Filter-Grade Sand Layer:
Thickness: 12 inches.
Size: 0.0177 inch to 0.0217 inch.
Uniformity Coefficient: Not greater than 1.6.
Top Layer:
Anthracite.
Thickness: 18 inches.
Size: 0.0315 inch  to 0.0394 inch.
Uniformity Coefficient: Not greater than 1.6.
Filter Underdrain:
Header-lateral type with built-up media support consisting of 15 inches deep bed of gravel layers as follows:
Bottom:
Size: 1-1/2 to 3/4 inches 
Depth: [6] <________> inches.
Second:
Size: 3/4 to 1/2 inch 
Depth: [3] <________> inches 
****** [OR] ******
Direct-Retention Type:
Capable of retaining filter media above without fouling.
Specifically designed to provide uniform distribution of air, water, or air/water combination during backwashing.
Fabrication: Each component constructed of non-corrosive materials.
PRESSURE FILTERS
Tank:
Materials: Epoxy-lined steel.
Design Pressure: 100 psig.
Accessories: Top-mounted accessway.
Distributors: Schedule 80 PVC hub and lateral distributors for effective distribution of water to be filtered.
Media: Multiple layers of sand, anthracite, and garnet.
Backwash Control: Electromechanical controller.
External Piping: Steel.
Finishes: As recommended by manufacturer to withstand corrosive environments.
GREENSAND PRESSURE FILTERS
Tank:
Materials: Epoxy-lined steel.
Design Pressure: 100 psig 
Accessories: Top-mounted accessway.
Distributors: Schedule 80 PVC hub and lateral distributors for effective distribution of water to be filtered.
Media: Magnesium-oxide-coated manganese greensand.
Backwash Control: Electromechanical controller.
External Piping: Steel.
Finishes: As recommended by manufacturer to withstand corrosive environments.
BLOWERS
Description:
Provide <________> blowers for cleaning of the [adsorption clarifier and] filter during flushing and backwashing operations.
Arrangement: Provide [one] <________> 100-percent standby [unit] [units].
Provide each blower with inlet filter, pressure relief valve, and dirty filter indicator.
Capacity, Each Blower: <________> scfm at <________> psig 
Operation:
<________> hp (<________> W) <________> [rated load amperes].
Voltage: <________> volts, [single] [three] phase, 60 Hz.
Maximum [Fuse Size] [Circuit Breaker Size] [Overcurrent Protection]: <________> amperes.
Minimum Circuit Ampacity: <________>.
Minimum Power Factor: <________> percent at rated load.
Motors: According to Section 400593 - Common Motor Requirements for Process Equipment.
Disconnect Switch: Factory-mounted disconnect switch [in control panel] [on equipment].
CHEMICAL FEED EQUIPMENT
Furnish equipment for mixing and feeding chemicals as required for treatment processes, including [coagulant] [polyelectrolyte coagulant aid] [and] <________>.
Operation:
<________> hp <________> [rated load amperes].
Voltage: <________> volts, [single] [three] phase, 60 Hz.
Maximum [Fuse Size] [Circuit Breaker Size] [Overcurrent Protection]: <________> amperes.
Minimum Circuit Ampacity: <________>.
Minimum Power Factor: <________> percent at rated load.
Motors: According to Section 400593 - Common Motor Requirements for Process Equipment.
Disconnect Switch: Factory-mounted disconnect switch [in control panel] [on equipment].
Fabrication: Corrosion-resistant materials as appropriate to service conditions.
UV LIGHT DISINFECTION
Description:
Self-contained UV disinfection system connected to effluent from packaged water treatment plant.
Operation:
<________> hp <________> [rated load amperes].
Voltage: <________> volts, [single] [three] phase, 60 Hz.
Maximum [Fuse Size] [Circuit Breaker Size] [Overcurrent Protection]: <________> amperes.
Minimum Circuit Ampacity: <________>.
Minimum Power Factor: <________> percent at rated load.
Motors: According to Section 400593 - Common Motor Requirements for Process Equipment.
Controls: UV system operates only when treated water is provided to effluent.
Disconnect Switch: Factory-mounted disconnect switch [in control panel] [on equipment].
Sensors:
Mount [one UV sensor] <________> [UV sensors] in UV chamber.
Send a signal to the UV control panel for annunciation of UV lamp status.
CHLORINE DISINFECTION
Select integral or separate chlorine contact tank, or retain both when Contractor is permitted to make selection.
Tank:
Chlorine contact tank integral with packaged water treatment plant.
Chlorine Contact Time: <________> minutes.
Minimum Capacity: <________> gal. 
Baffling: As indicated on Drawings.
****** [OR] ******
Tank:
Separate, remote, steel chlorine tank.
Minimum Capacity: <________> gal. 
Baffling: As indicated on Drawings.
Select chlorinator or hypochlorinator in one of the following Articles.
[Chlorinator] [Hypochlorinator]:
Mount hypochlorinator on treatment tank with combination solution feed tank and equipment compartment.
Furnish housings, tank, and covers constructed of 1/4-inch -thick fiberglass with foam insulation.
Solution Feed Tank Capacity: <________> gal. 
Furnish slide tank cover in stainless steel guides, and equip tank cover with chromium-plated, fixed cam lock with [two] <________> keys.
Furnish equipment compartment with removable cover, with lock and keys identical to solution tank lock and keys.
Solution Feed Pump:
Positive-displacement, peristaltic-tube type, with no check valves, seals, diaphragms, or strainers in line or in pump unit.
Furnish pumps complete with plastic fittings and tubing, and [two] <________> spare tube assemblies.
Furnish [one] <________> 24-hour electrical time switch and one thermostat-controlled space heater, mounted in equipment compartment.
Maintain interior temperature of 50 degrees F with outside temperature of zero degrees F 
Furnish junction box on exterior of fiberglass housing for exterior power connections.
Operation:
<________> hp <________> [rated load amperes].
Voltage: <________> volts, single phase, 60 Hz.
Maximum [Fuse Size] [Circuit Breaker Size] [Overcurrent Protection]: <________> amperes.
Minimum Circuit Ampacity: <________>.
Minimum Power Factor: <________> percent at rated load.
Motors: According to Section 400593 - Common Motor Requirements for Process Equipment.
Disconnect Switch: Factory-mounted disconnect switch [in control panel] [on equipment].
GRATINGS, HANDRAILS, AND ACCESS STAIRS
Gratings:
Fiberglass-reinforced plastic grating panels [with slip-resistant surfaces,] covering entire interior surface of clarifiers and filters.
Delete following Article when tanks are built above grade.
CATHODIC PROTECTION
As specified in Section 134713 - Cathodic Protection.
FASTENERS AND LIFTING LUGS
Lifting Lugs: Furnish lifting lugs to facilitate field installation of tanks; locate and reinforce to enable lifting of assemblies without causing structural damage to units.
Fasteners: As specified in Section 055000 - Metal Fabrications.
FINISHES
Blast clean ferrous metal surfaces to SSPC SP 10 near-white blast after fabrication.
Shop-apply one coat of coal-tar epoxy finish, 16-mil dry film thickness to interior wetted surfaces.
Shop-apply two coats of coal-tar epoxy-polyamide finish, <________>-mil dry film thickness each coat, to exterior surfaces.
Motors, Electrical Components, and Control Cabinets: Manufacturer's standard finish.
ASTM A123 includes minimum-coating-thickness grade based on type of material and steel thickness of component.
Galvanizing: ASTM A123; hot-dip galvanized after fabrication.
Galvanizing for Nuts, Bolts, and Washers: ASTM A153.
SOURCE QUALITY CONTROL
Assemble complete packaged water treatment plant at factory to ensure fitting of units, piping, and equipment prior to shipment.
Include one or both of following Paragraphs to require Director’s Representative  inspection or witnessing of test at factory.
Director’s Inspection: Make completed packaged water treatment plant 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 layout and orientation of treatment unit, accessories, and piping connections.
Verify that foundation is installed with anchor bolts correctly located.
INSTALLATION
Erect packaged water treatment unit on foundation according to Drawings and manufacturer's installation instructions.
Complete joint-penetration welds, double welded from both sides for field joining of shop-fabricated tank units and structural attachments.
Complete bolting to connect tanks and to mount equipment.
Install blower and motor assembly, piping, and appurtenances as indicated on Drawings and according to manufacturer's instructions.
Install and connect piping, accessories, and power as required to ensure complete, operable air-handling system.
Handrail Posts and Rails: Install plumb and in straight line along run.
****** [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
When welds show evidence of leaking, empty tank and repair welds. Remove defective welds by chipping or arc or carbon gouging.
Startup and Performance Testing:
Performance Testing of Treatment Plant:
After field adjustments are completed, test treatment unit under operating conditions continuously for three consecutive days to demonstrate unit compliance with design criteria.
Test for influent and effluent suspended solids concentrations and turbidity. In addition, test effluent for total coliform bacteria.
Take one sample of influent and effluent at 8:00 AM and 4:00 PM on each of three days for total of six influent and six effluent samples.
Conduct sampling under supervision of manufacturer's field representative and in presence of Director’s Representative.
When water treatment plant does not meet specified performance criteria within 60 days, modify system to meet performance criteria and rerun performance test; equipment modifications are subject to approval of Director’s Representative.
When water treatment unit fails to meet specified performance criteria within 60 days, remove unit from Project Site and replace with unit capable of meeting performance criteria.
Perform tests according to Standard Methods for the Examination of Water and Wastewater.
Manufacturer Services:
Furnish services of manufacturer's representative experienced in installation of products furnished under this Specification for not less than <________> days on Site for installation, inspection, field testing, and instructing Director’s Representative ' personnel in maintenance of equipment.
Demonstrate equipment startup, shutdown, routine maintenance, alarm condition responses, and emergency repair procedures to Director’s Representative personnel.
END OF SECTION 460713
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