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SECTION 223200 - DOMESTIC WATER FILTRATION EQUIPMENT
TIPS:
To view non-printing Editor's Notes that provide guidance for editing, click on MasterWorks/Single‑File Formatting/Toggle/Editor's Notes.
To read detailed research, technical information about products and materials, and coordination checklists, click on MasterWorks/Supporting Information.

Revise this Section by deleting and inserting text to meet Project-specific requirements.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

Retain or delete this article in all Sections of Project Manual.

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Carbon filters.

2. Zeolite high efficiency sediment filters.

B. Related Sections:

Retain Section in subparagraph below that contains requirements Contractor might expect to find in this Section but are specified in another Section.

1. Section 221119 "Domestic Water Piping Specialties" for plumbing piping strainers.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product indicated. [Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for filters and separators.] [Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.]

Retain paragraph below only for multiple-unit systems using carbon or sand filters or separators.

B. Shop Drawings: For water filtration equipment. Include plans, elevations, sections, details, and attachments to other work.

1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.

Retain subparagraph below if equipment includes wiring.

2. Wiring Diagrams: For power, signal, and control wiring.

1.4 INFORMATIONAL SUBMITTALS

A. Source quality-control reports.

B. Field quality-control reports.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For water filtration equipment to include in emergency, operation, and maintenance manuals.

1.6 QUALITY ASSURANCE

A. Source Limitations: Obtain each type of water filtration equipment through one source from a single manufacturer.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

C. Drinking Water System Components - Health Effects and Drinking Water System Components - Lead Content Compliance: NSF 61 and NSF 372 for control valve.

1.7 PROJECT CONDITIONS

A. Feedwater Analysis:

1. Alkalinity: <Insert ppm (mg/L)>.

2. Arsenic: <Insert ppm (mg/L)>.

3. Calcium: <Insert ppm (mg/L)>.

4. Chlorine: <Insert ppm (mg/L)>.

5. Color: <Insert nephelometric turbidity units>.

6. Hydrogen-Ion Concentration: <Insert pH>.

7. Hardness: <Insert ppm (mg/L)>.

8. Hydrogen Sulfide: <Insert ppm (mg/L)>.

9. Iron: <Insert ppm (mg/L)>.

10. Lead: <Insert ppm (mg/L)>.

11. Magnesium: <Insert ppm (mg/L)>.

12. Manganese: <Insert ppm (mg/L)>.

13. Potassium: <Insert ppm (mg/L)>.

14. Sand: <Insert ppm (mg/L)>.

15. Silt: <Insert ppm (mg/L)>.

16. Sodium: <Insert ppm (mg/L)>.

17. Total Dissolved Solids: <Insert ppm (mg/L)>.

18. Turbidity: <Insert ppm (mg/L)>.

19. <Insert characteristic>: <Insert value>.

B. Feedwater Properties:

1. Inlet Water Pressure: <Insert psig (kPa)>.

2. Water Temperature: <Insert deg F (deg C)>.

1.8 COORDINATION

A. Coordinate size and location of concrete bases with actual equipment provided.

PART 2 -  PRODUCTS

2.1 CARBON FILTERS

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers. Retain one of first two paragraphs and list of manufacturers below. See Section 016000 "Product Requirements."

Retain "Basis-of-Design Product" Paragraph and list of manufacturers below to identify a specific product or a comparable product from manufacturers listed.
A. Basis-of-Design Product: Subject to compliance with requirements, provide WATTS; Pure Water model [PWC10] [PWC15] [PWC20] [PWC30] or a comparable product by one of the following:

1. <Insert manufacturer's name>.

B. Description: Simplex carbon filter, with media tank, media, and automatic backwash for [reduction of chlorine from] [and] [improving color, odor, and taste of] <Insert application> water.

1. Media Tank: Corrosion resistant FRP with distribution system and media.

a. Construction:  Non-ASME code.
b. Pressure Rating: 150 psig (1034 kPa) maximum.

c. Temperature Rating: Suitable for water temperatures from 34 to at least 110 deg F (1 to at least 43 deg C) <Insert temperature>.

d. Tank Top: Flange or threaded port for loading media and control valve connection.
e. Internal Distribution System: Polypropylene internal pipe core with V-shape slotted-screen diffuser, self-cleaning in backwash mode. Slot size restricts carbon granule pass-through.
Retain "Liner" Subparagraph below for potable water.

f. Liner: PE, suitable for potable water.

g. Support: Permanently installed bottom base.

2. Activated Carbon Media: High activity carbon manufactured by steam activation of select coconut shell charcoal, low carbon fines, minimum surface area of 1050 square meters per gram. 

3. Gravel Under-Bedding: Washed flint media, covering the mineral tank lower distributor. 

4. System Control Valve: Multi-port brass, motor-driven.
5. Controls: Microprocessor based automatic control of backwash cycle; LED display to indicate service, regeneration and standby modes; factory wired for single, external electrical connection; normally open and normally closed dry contacts for control system interface.

a. Backwash Initiation Device: Electric time clock.

6. Test Kit: WATTS model PWVTCHLORINE total and free chlorine test kit. Test kit range of 0.1 to 3.5 parts per million total and free chlorine.

If more than one carbon filter is required on Project, delete paragraph below and schedule carbon filters on Drawings.

C. Capacity and Characteristics:

1. Filtrate Design Concentrations:

a. Chlorine: <Insert ppm (mg/L)>.

b. <Insert characteristic>: <Insert value>.

2. Filter Design:

a. Continuous Flow: <Insert gpm (L/s)>.

b. Flow Rate: <Insert gpm/cu. ft. (L/s per cu. m)>.

c. Peak Flow: <Insert gpm (L/s)>.

d. Filtration Efficiency: [95] <Insert number> percent retention of chlorine from feedwater of listed filtrate design concentrations.

e. Pressure Drop: Not to exceed 15 psig (103 kPa) at filter design flow rate when clean.

f. Backwash Flow: <Insert gpm (L/s)>.

g. Pressure Rating: 30 to 125 psig (206 to 861 kPa).

h. Temperature Rating: 34 to 110 deg F (1 to 43 deg C).  

3. Filter Backwash Interval: <Insert number> days measured by time clock.

4. Media Tank:

a. Material: FRP, reinforced polyethylene lined.

b. Media: Coconut shell, 12 x 40 mesh, activated carbon.

c. Media Quantity: <Insert cu. ft. (cu. m)>.

d. Diameter: <Insert inches (mm)>.

e. Height: <Insert inches (mm)>.

f. Inlet and Outlet Size: <Insert NPS (DN)>.

5. Unit Electrical Characteristics:

a. Volts:  120.

b. Phase: Single.

c. Hertz: 60.

d. Full-Load Amperes: <Insert value>.

e. Minimum Circuit Ampacity: Less than 1 A <Insert value>.

f. Maximum Overcurrent Protection: <Insert amperage>.

2.2 ZEOLITE HIGH EFFICIENCY SEDIMENT FILTERS

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers. Retain one of first two subparagraphs and list of manufacturers below. See Section 016000 "Product Requirements."

Retain "Basis-of-Design Product" Paragraph and list of manufacturers below to identify a specific product or a comparable product from manufacturers listed.
A. Basis-of-Design Product: Subject to compliance with requirements, provide WATTS; Pure Water model [PWM10] [PWM15] [PWM20] [PWM30] with Micro-Z Zeolite media, or a comparable product by one of the following:

a. <Insert manufacturer's name>.

B. Description: Simplex zeolite filter, with media tank, media, and automatic backwash for [reduction of sediment from] [and] [providing a 3-5 micron nominal particulate size reduction] <Insert application> water.

1. Media Tank: Corrosion resistant FRP with distribution system and media.

a. Construction:  Non-ASME code.
b. Pressure Rating: 150 psig (1034 kPa) maximum.

c. Temperature Rating: Suitable for water temperatures from 34 to at least 110 deg F (1 to at least 43 deg C) <Insert temperature>.

d. Tank Top: Flange or threaded port for loading media and control valve connection.

e. Internal Distribution System: Polypropylene internal pipe core with V-shape slotted-screen diffuser, self-cleaning in backwash mode. Slot size restricts zeolite granule pass-through.
Retain "Liner" Subparagraph below for potable water.

f. Liner: PE, suitable for potable water.

g. Support: Permanently installed bottom base.

2. Micro-Z Sediment Reduction Media: Granular, hydrophilic, alumino-silicate based natural zeolite with a 3- to 5-micron nominal filtration rating. Smooth surface, hydrophobic media such as sand, anthracite, and garnet, are not acceptable equivalent medias.
3. Gravel Under-Bedding: Washed flint media, covering the mineral tank lower distributor. 

4. System Control Valve: Multi-port brass, motor-driven.

5. Controls: Microprocessor based automatic control of backwash cycle; LED display to indicate service, regeneration and standby modes; factory wired for single, external electrical connection; normally open and normally closed dry contacts for control system interface.

a. Backwash Initiation Device: Electric time clock.

If more than multimedia sand filter is required on Project, delete paragraph below and schedule carbon filters on Drawings.

C. Capacity and Characteristics:

1. Filtrate Design Concentrations:

a. 3-5 micron nominal particle size.

b. <Insert characteristic>: <Insert value>.

2. Filter Design:

a. Continuous Flow: <Insert gpm (L/s)>.

b. Flow Rate: <Insert gpm/sq. ft. (L/s per sq. m)> of media cross-sectional area.

c. Peak Flow: <Insert gpm (L/s)>.

d. Filtration Efficiency: [80] <Insert number> percent retention of suspended particles 3 to 5 micrometers and larger from feedwater of listed filtrate design concentrations.

e. Pressure Drop: Not to exceed 15 psig (103 kPa) at filter design flow rate when clean.

f. Backwash Flow: <Insert gpm (L/s)>.

g. Pressure Rating: 30 to 125 psig (206 to 861 kPa).

h. Temperature Rating: 34 to 110 deg F (1 to 43 deg C).  

3. Filter Backwash Interval: <Insert number> days measured by time clock.

4. Media Tank:

a. Material: FRP, reinforced polyethylene lined.

b. Media: Micro-Z, natural zeolite.

c. Media Quantity: <Insert cu. ft. (cu. m)>.

d. Diameter: <Insert inches (mm)>.

e. Height: <Insert inches (mm)>.

f. Inlet and Outlet Size: <Insert NPS (DN)>.

5. Unit Electrical Characteristics:

a. Volts:  120.

b. Phase: Single.

c. Hertz: 60.

d. Full-Load Amperes: <Insert value>.

e. Minimum Circuit Ampacity: Less than 1 A <Insert value>.

f. Maximum Overcurrent Protection: <Insert amperage>.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine areas and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of filters.

B. Examine roughing-in for piping systems to verify actual locations of piping connections before equipment installation.

C. Examine walls and floors for suitable conditions where filters will be installed.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 EQUIPMENT MOUNTING

Retain paragraph below for equipment supported on slabs-on-grade.

A. Equipment Mounting: Install filters on concrete bases. Comply with requirements for concrete bases specified in [Section 033000 "Cast-in-Place Concrete."] [Section 033053 "Miscellaneous Cast-in-Place Concrete."]

1. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install dowel rods on 18-inch (450-mm) centers around full perimeter of concrete base.

2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.

3. Place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.

4. Install anchor bolts to elevations required for proper attachment to supported equipment.

3.3 INSTALLATION OF WATER FILTRATION EQUIPMENT
A. Install filters on concrete base. Comply with requirements for concrete base specified in [Section 033000 "Cast-in-Place Concrete."] [Section 033053 "Miscellaneous Cast-in-Place Concrete."]

B. Prepare filter tank distribution system and underbed, if any, for filter media and place specified media into tanks.

3.4 CONNECTIONS

Coordinate piping installations and specialty arrangements with schematics on Drawings and with requirements specified in piping systems. If Drawings are explicit enough, these requirements may be reduced or omitted.

A. Comply with requirements for piping specified in Section 221116 "Domestic Water Piping." Drawings indicate general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to equipment to allow service and maintenance.

C. Make piping connections between water filtration equipment and dissimilar-metal water piping with dielectric fittings. Comply with requirements for dielectric fittings specified in Section 221116 "Domestic Water Piping."

D. Install shutoff valves on feedwater-inlet and filtrate-outlet piping of each water filtration equipment filter and on inlet and outlet headers.

1. Comply with requirements for metal general-duty valves specified in Section 220523.12 "Ball Valves for Plumbing Piping," Section 220523.13 "Butterfly Valves for Plumbing Piping," and Section 220523.15 "Gate Valves for Plumbing Piping."

2. Comply with requirements for plastic valves specified in Section 221116 "Domestic Water Piping."

Retain subparagraph below if factory-installed valves are acceptable.

3. Exception: Water filtration equipment with factory-installed shutoff valves at locations indicated.

E. Install pressure gages on feedwater-inlet and filtrate-outlet piping of each water filtration equipment filter. Comply with requirements for pressure gages specified in Section 220519 "Meters and Gages for Plumbing Piping."

F. Install valved bypass water piping around each water filtration equipment filter.

1. Comply with requirements for metal general-duty valves specified in Section 220523.12 "Ball Valves for Plumbing Piping," Section 220523.13 "Butterfly Valves for Plumbing Piping," Section 220523.14 "Check Valves for Plumbing Piping," and Section 220523.15 "Gate Valves for Plumbing Piping."

2. Comply with requirements for plastic valves specified in Section 221116 "Domestic Water Piping."

3. Comply with requirements for water piping specified in Section 221116 "Domestic Water Piping."

G. Install drains as indirect wastes to spill into open drains or over floor drains.

3.5 IDENTIFICATION

A. Identify system components. Comply with requirements for identification specified in Section 220553 "Identification for Plumbing Piping and Equipment."

3.6 FIELD QUALITY CONTROL

Retain first paragraph below to require a factory-authorized service representative to perform inspections, tests, and adjustments.

A. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.

Retain first paragraph below to require Contractor to perform tests and inspections.

B. Perform tests and inspections.

Retain subparagraph below to require a factory-authorized service representative to assist Contractor with inspections, tests, and adjustments.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

Retain first paragraph below to describe tests and inspections to be performed.

C. Tests and Inspections:

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.

Retain first subparagraph below only for units with pump, controls, or electrical devices.

2. Operational Test: After electrical circuitry has been energized, start units to confirm proper unit operation.

Retain subparagraph below only for units with controls or other devices.

3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

See Section 014000 "Quality Requirements" for retesting and reinspecting requirements and Section 017300 "Execution" for requirements for correcting the Work.

D. Domestic water filtration equipment will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports.

3.7 STARTUP SERVICE

A. [Engage a factory-authorized service representative to perform] [Perform] startup service for [carbon filters] [and] [zeolite sediment filters].

1. Complete installation and startup checks according to manufacturer's written instructions.

2. <Insert startup steps if any>.

3.8 DEMONSTRATION

A. [Engage a factory-authorized service representative to train] [Train] Owner's maintenance personnel to adjust, operate, and maintain [carbon filters] [and] [zeolite sediment filters].

END OF SECTION 223200
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