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SECTION 223100 - DOMESTIC WATER SOFTENERS
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.

This Section may include provisions for LEED 2009, LEED v4, ASHRAE 189.1, IgCC, and Green Globes. Some sustainable design requirements are either mandatory or optional and may be inserted into the Section Text using the hypertext links. Other requirements that are associated with sustainable design, and may be considered "best practice" or retained even if a sustainable design standard is not a project requirement, are discussed in the Evaluations.

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. Water softeners.

2. Chemicals.

3. Water-testing sets.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for water softeners.

2. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

B. Shop Drawings:

1. Include diagrams for power, signal, and control wiring.

1.4 INFORMATIONAL SUBMITTALS

Retain "Field quality-control reports" Paragraph below if Contractor is responsible for field quality-control testing and inspecting.

A. Field quality-control reports.

1.5 CLOSEOUT SUBMITTALS

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

1.6 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials[, from the same product run,] that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

1. Salt for Brine Tanks: Furnish in same form as and at least [four] <Insert number> times original load, but not less than [500 (227)] <Insert weight> lb (kg). Deliver on pallets according to the following:

Retain one or more of first two subparagraphs below; revise package size as required.

a. Food-Grade Pellet Salt: In [40- or 50- (18.1- or 22.7-)] [80- (36.3-)] <Insert weight> lb (kg) packages.

b. Plain Pellet Salt: In [40- or 50- (18.1- or 22.7-)] [80- (36.3-)] <Insert weight> lb (kg) packages.

2. Store salt on raised platform where directed by Owner. Do not store in contact with concrete floor.

1.7 COORDINATION

Retain this article for water softeners where indicated.

A. Coordinate sizes and locations of concrete bases with actual equipment provided.

1.8 WARRANTY

When warranties are required, verify with Owner's counsel that special warranties stated in this article are not less than remedies available to Owner under prevailing local laws.

A. Warranty: Manufacturer agrees to repair or replace components of water softeners that fail in materials or workmanship within specified warranty period.

Verify available warranties and warranty periods on water softeners.

1. Water Softeners, Warranty Period: From date of Substantial Completion.

a. Water Softener Mineral Tanks, 13-inch (330-mm) Diameter or Less: 10 years.
b. Water Softener Mineral Tanks, 14-inch (356-mm) Diameter and Larger: 5 years.
c. Brine Tanks: 5 years.

d. Control Valve: 5 years.

e. Resin: 1 year.

f. All Other Components: 1 year.

PART 2 -  PRODUCTS

Manufacturers and products listed in SpecAgent and MasterWorks Paragraph Builder are neither recommended nor endorsed by the AIA or Deltek. Before inserting names, verify that manufacturers and products listed there comply with requirements retained or revised in descriptions and are both available and suitable for the intended applications. For definitions of terms and requirements for Contractor's product selection, see Section 016000 "Product Requirements."

2.1 PERFORMANCE REQUIREMENTS

A. Drinking Water System Components - Health Effects and Drinking Water System Components - Lead Content Compliance: NSF 61 and NSF 372.

If Project has more than one type or configuration of water softener, delete "Capacities and Characteristics" Paragraph below and schedule water softeners on Drawings.

B. Capacities and Characteristics:

1. Water Analysis:

a. Hardness: <Insert number> grains/gal. or ppm (mg/L).

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

c. Dissolved Solids: <Insert number> ppm (mg/L).

d. Concentration: <Insert pH>.

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

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

2. Continuous Service Flow Rate: <Insert number> gpm at 15-psig (L/s at 104-kPa) pressure drop.

3. Peak Service Flow Rate: <Insert number> gpm at 25-psig (L/s at 173-kPa) pressure drop.

4. Water Meter Size: <Insert number> NPS (DN).

5. Manifold Pipe Size: <Insert number> NPS (DN).

6. Backwash-to-Drain Pipe Size: <Insert number> NPS (DN).

7. Water Consumption: <Insert number> gal./day (cu. m/day).

8. Water Demand: <Insert hours/day>.

Number of mineral tanks in first subparagraph below must match option retained in "Configuration" Subparagraph in "Water Softeners" Article.

9. Number of Mineral Tanks: [One] [Two] [Three] [Four] <Insert number>.

10. Mineral Quantity, Each Tank: <Insert number> cu. ft. (cu. m).

11. Mineral Exchange Capacity: <Insert number> grains/cu. ft. per lb (kg/cu. m per kg) of salt.

12. Electrical Characteristics:

a. Volts: 120 V.

b. Phases: Single phase.

c. Hertz: 60 Hz.

d. Full-Load Amperes: Less than 1.0 A.

e. Minimum Circuit Ampacity: <Insert number> A.

f. Maximum Overcurrent Protection: <Insert number> A.

13. Salt Capacity: <Insert number> lb (kg).

14. Minimum Number of Regenerations per Refill: <Insert number>.

15. Floor Area Required: <Insert number> sq. ft. (sq. m).

16. Height Required: <Insert number> inches (mm).

2.2 WATER SOFTENERS

Revise this article to include additional features and accessories for water softeners. If more than one type is required, identify specific features and accessories for each type in a schedule on Drawings using terms in this article. Water softeners described below are appropriate for a service flow rate of 8 gpm (0.5 L/s) and higher, for commercial or industrial applications.

See the Water Softener Schedule at the end of the Evaluations for types of manufacturers' products. Use this table in combination with manufacturers' catalogs or product data to insert series, type, model, and designations of other characteristics.

Retain "Basis-of-Design Product" Subparagraph 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 [PWS10] [PWS15] [PWS10T] [PWS15T] [PWS20] [PWS20-2] [PWS30] [PWS30-2] or a comparable product by one of the following:

1. <Insert manufacturer's name>.
B. Description: Factory-assembled, pressure-type water softener.

1. Configuration: [Single unit with one mineral tank and one brine tank] [Twin unit with two mineral tanks and one brine tank] [Double unit with two mineral tanks and two Brine tank] [Triple unit with three mineral tanks and three brine tanks] [Quadruple unit with four mineral tanks and four brine tanks] <Insert configuration>.

2. Wetted Components: Suitable for water temperatures from 40 to at least 120 deg F (5 to at least 49 deg C) <Insert temperature>.

3. Mineral Tanks: FRP, pressure-vessel quality.

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

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. Freeboard: 50 percent minimum for backwash expansion above normal resin bed level.

e. Support: Permanently installed bottom base.

f. Internal Distribution System: Polypropylene internal pipe core with slotted-screen diffuser, and self-cleaning V-shape in backwash mode. Slot size restricts resin pass-through.
g. Lower Distributor: [Hub and lateral design for tank diameter over 24 inches (610 mm)] [Single point design for tank diameter 24 inches (610 mm) or less].

Retain "Liner" Subparagraph below for potable water.

h. Liner: PE, suitable for potable water.

4. Ion Exchange Resin: High purity, premium grade, strongly acidic gel-type cation, for drinking water treatment. Comply with NSF 61. 

a. Composition: Polystyrene with 8-percent divinylbenzene crosslinking.

b. Bead Size: 16 by 40 mesh.

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

Retain one of two "Controls" subparagraphs below. Retain first subparagraph for microprocessor based automatic control.

6. Controls: Microprocessor based automatic control of backwash cycle; LED display to indicate service, regeneration and standby modes; normally open and normally closed dry contacts for control system interface.

Retain "Controls" Subparagraph below for operation where first regeneration must be started manually. Operations subsequent to regeneration and return to service are performed automatically. Regeneration operations subsequent to first regeneration are performed automatically.

7. Controls: Fully automatic; [120] <Insert number> V; factory wired.

a. Adjustable duration of various regeneration steps.

b. Push-button start and advancement for manual regeneration.

c. Electronic meter initiated regeneration for fully automatic operation, adjustable to initiate regeneration at any hour of day (for single tank systems) or immediately when required (for multiple tank systems).

d. Sequence of Operation: Multiport control valve automatically through steps of regeneration and return to service or stand-by position.

e. Pointer on control valve shall indicate service or stand by position while digital readout indicates regeneration step time remaining.

f. Special tools are not required for service.

g. Valve for single mineral-tank unit with internal automatic bypass of raw water during regeneration.

h. Slow opening and closing, non-slam operation.

8. Flow Control: Automatic, to control backwash and flush rates over wide variations in operating pressure; does not require field adjustments.

Retain "Meter Control" Subparagraph or one of five "Demand-Initiated Control" subparagraphs below.

a. Meter Control: Single system is equipped with an electronic water meter that produces an electrical signal indicating the need for regeneration on reaching pre-set total in gallons (liters).

b. Meter Control: Each Twin Alternating/Twin Duplex system is equipped with an electronic water meter that produces an electrical signal indicating the need for regeneration on reaching pre-set total in in gallons (liters). 
c. Meter Control: Each Multi Tank Triple or Quad system is equipped with an electronic water meter per control valve that produces an electrical signal indicating need for regeneration on reaching pre-set total in in gallons (liters). 

d. Electrical lockout prevents simultaneous regeneration of more than one tank.

9. Brine Tank: Combination measuring and wet-salt storing system.

a. Tank and Cover Material: Molded PE.

b. Air Check: Draw tube and foot valve to prevent air from entering the system during brine draw.

c. Size: Large enough for at least four regenerations at full salting.

2.3 CHEMICALS

A. Mineral: High-capacity, sulfonated-polystyrene, ion-exchange resin that is stable over entire pH range with good resistance to bead fracture from attrition or shock.

Insert more capacity in "Exchange Capacity" Subparagraph below for high-temperature water or other applications as required. Natural zeolite minerals that cost less may also be used but require replacement more often than resin.

1. Exchange Capacity: [30,000 (69)] <Insert capacity> grains/cu. ft. (kg.cu. m) of calcium carbonate of resin when regenerated with 15 lb (6.8 kg) of salt.

B. Salt for Brine Tanks: High-purity sodium chloride, free of dirt and foreign material. Rock and granulated forms are unacceptable.

1. Form: Processed, [food-grade salt pellets] [plain salt pellets].

2.4 WATER-TESTING SETS

A. Description: WATTS model PWTHARDNESS, water-hardness testing apparatus and chemicals with testing procedure instructions. Include metal container suitable for wall mounting.

PART 3 -  EXECUTION

3.1 WATER SOFTENER INSTALLATION

A. Equipment Mounting:

Retain first subparagraph below to require equipment to be installed on cast-in-place concrete equipment bases.

1. Install water softeners on cast-in-place concrete equipment base(s). Comply with requirements for equipment bases and foundations specified in [Section 033000 "Cast-in-Place Concrete."] [Section 033053 "Miscellaneous Cast-in-Place Concrete."]

B. For mineral tanks 14-inch (356-mm) diameter and larger, secure tanks to floor at tank anchor points.
C. Install brine lines and fittings furnished by equipment manufacturer or field constructed, but not specified to be factory installed.

D. Prepare mineral-tank distribution system and underbed for minerals and place specified mineral into mineral tanks.

E. Install systems according to manufacturer's written instructions.

F. Install water-testing sets mounted on wall, unless otherwise indicated, and near water softeners.

3.2 PIPING CONNECTIONS

Coordinate piping installations and specialty arrangements with 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. Where installing piping adjacent to equipment, allow space for service and maintenance.

C. Install shutoff valves on raw-water inlet and soft-water outlet piping of each mineral tank[, and on inlet and outlet headers].

1. Metal general-duty valves are 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. Plastic valves are specified in Section 221116 "Domestic Water Piping."

Retain "Exception" Subparagraph below if factory-installed valves are acceptable.

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

D. Install pressure gauges and sampling valves on raw-water inlet and soft-water outlet piping of each mineral tank. Pressure gauges are specified in Section 220519 "Meters and Gauges for Plumbing Piping."

Retain first "Exception" Subparagraph below if factory-installed pressure gauges are acceptable.

1. Exception: Water softeners with factory-installed pressure gauges at locations indicated.

Retain one of or both "Exception" subparagraphs below only if pressure gauges are not required.

2. Exception: Household water softeners.

3. Exception: Water softeners in hot-water service.

E. Install valved bypass in water piping around water softeners.

1. Metal general-duty valves are 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. Plastic valves are specified in Section 221116 "Domestic Water Piping."

3. Water piping is specified in Section 221116 "Domestic Water Piping."

Retain "Exception" Subparagraph below only if bypass is not required.

4. Exception: Water softeners in hot-water service.

F. Install flexible connections on inlets and outlets according to manufacturer's written instructions.

G. For systems installed above the ground floor of a building, install vacuum breakers according to manufacturer's written instructions.

H. Install indirect wastes to spill into open drains or pit with drain.

3.3 ELECTRICAL CONNECTIONS

A. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

B. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."

C. Install electrical devices furnished by manufacturer, but not factory mounted, according to NFPA 70 and NECA 1.

3.4 IDENTIFICATION

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

3.5 FIELD QUALITY CONTROL

Retain one of first four paragraphs below. Retain first "Testing Agency" Paragraph below if Owner will hire an independent testing agency.

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.

Retain "Testing Agency" Paragraph below to require Contractor to hire an independent testing agency.

B. Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Retain "Manufacturer's Field Service" Paragraph below to require a factory-authorized service representative to perform tests and inspections.

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

Retain "Perform tests and inspections" Paragraph below to require Contractor to perform tests and inspections and retain option to require Contractor to arrange for the assistance of a factory-authorized service agent.

D. Perform tests and inspections[ with the assistance of a factory-authorized service representative].

Retain test requirements below with any combination of paragraphs above.

E. Tests and Inspections:

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

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

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.

F. Water softeners will be considered defective if they do not pass tests and inspections.

G. Prepare test and inspection reports.

3.6 STARTUP SERVICE

Retain this article if a factory-authorized service representative is required.

A. [Engage a factory-authorized service representative to perform] [Perform] startup service.

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

B. Add water to brine tanks and fill with the following form of salt:

1. Water Softeners: Processed, [plain salt pellets] <Insert salt form>.

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 softening equipment will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports.

3.7 MAINTENANCE SERVICE

Consider deleting this article for light use; usually retain for critical units.

A. Initial Maintenance Service: Beginning at Substantial Completion, maintenance service shall include [three] [six] [nine] [12] months' full maintenance by skilled employees of water softener Installer. Include [monthly] [quarterly] preventive maintenance, repair or replacement of worn or defective components, cleaning, and adjusting as required for proper water softener operation at rated capacity. Parts and supplies shall be manufacturer's authorized replacement parts and supplies.

If needed, retain "Continuing Maintenance Proposal" Paragraph below. Revise starting date if required.

B. Continuing Maintenance Proposal: From Installer to Owner, in the form of a standard yearly (or other period) maintenance agreement, starting on date initial maintenance service is concluded. State services, obligations, conditions, and terms for agreement period and for future renewal options.

3.8 DEMONSTRATION

A. [Engage a factory-authorized service representative to train] [Train] Owner's maintenance personnel to adjust, operate, and maintain domestic water softeners.
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