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SECTION 223101
WATER SOFTENING EQUIPMENT

USE THIS SECTION FOR COMMERCIAL - INDUSTRIAL QUALITY SODIUM ZEOLITE WATER SOFTENERS REGENERATED WITH SALT.
PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Pipe and Pipe Fittings:  Section 221100.


B.
Valves:  Section 220523.


C.
Cold Water Meters:  Section 220519.


D.
Basic Electrical Materials and Methods:  Section 260501.

1.02
DEFINITIONS

EDIT PARAGRAPH BELOW TO SUIT PROJECT.

A.
Water Softening Equipment:  Includes the new water softeners complete with internal distributing and collecting systems, zeolite exchange resin, supporting bed material, automatic controllers, brine tank with ejector, and all valves, piping, gauges, meters, regulators and related items necessary for a complete operating system.

OMIT PARAGRAPH BELOW IF SECTION 014216 IS USED.

B.
Company Field Advisor:  An employee of the Company which lists and markets the primary components of the system under their name who is certified in writing by the Company to be technically qualified in design, installation and servicing of the required products or an employee of an organization certified by the foregoing Company to be technically qualified in design, installation and servicing of the required products.

1.03
DESIGN AND PERFORMANCE REQUIREMENTS


A.
Provide a softening system with the following characteristics:



1.
Number of softener shells:  2.

FILL IN BLANKS BELOW TO SUIT PROJECT.  WORD PROCESSING PERSON:  DELETE UNDERLINES BEFORE ENTERING INFORMATION.


2.
Continuous service flow rate at 15 psi pressure drop:  ________ GPM.



3.
Peak service flow rate at 25 psi pressure drop:  ________ GPM.



4.
Minimum volume of specified zeolite per tank:  ________ Cubic Feet.



5.
Minimum salt storage:  ________ Pounds.



6.
Minimum zeolite bed depth:  30 Inches.

1.04
SUBMITTALS


A.
Waiver of Submittals:  The “Waiver of Certain Submittal Requirements” in Section 013300 does not apply to this Section.


B.
Submittals Package:  Submit the shop drawings, product data and quality control submittals specified below at the same time as a package.


C.
Shop Drawings:



1.
Location of piping and all major components.



2.
Composite wiring and/or schematic diagrams of the complete system as proposed to be installed (standard diagrams will not be accepted).


D.
Product Data:



1.
Catalog sheets, specifications, and installation instructions.



2.
Bill of materials.



3.
Detailed description of system operation.



4.
Name, address and telephone number of nearest fully equipped service organization.


E.
Quality Control Submittals:



1.
Design Data:  Calculations proving that the proposed system will meet the design and performance requirements, and the equipment guarantee parameters.



2.
Company Field Advisor Data:  Include:




a.
Name, business address and telephone number of Company Field Advisor secured for the required services.




b.
Certified statement from the Company, listing the qualifications of the Company Field Advisor.




c.
Services and each product for which authorization is given by the Company, listed specifically for this project.



3.
List of Completed Installations:  If brand names other than those specified are proposed for use, furnish the name, address, and telephone number of at least 3 comparable installations which can prove the proposed products have operated satisfactorily for 3 years.


F.
Contract Closeout Submittals:



1.
System acceptance test report.



2.
Certificates:




a.
Affidavit, signed by the Company Field Advisor and notarized, certifying that the system meets the contract requirements and is operating properly.



3.
Operation and Maintenance Data:




a.
Deliver 2 copies, covering the installed products, to the Director’s Representative.  Include:





1)
Operation and maintenance data for each product.





2)
Complete point to point wiring diagrams of entire system as installed.





3)
Name, address, and telephone number of nearest fully equipped service organization.

1.05
QUALITY ASSURANCE


A.
Acceptable Companies:

FILL IN BLANKS BELOW TO SUIT PROJECT.  WORD PROCESSING PERSON:  DELETE UNDERLINES BEFORE ENTERING INFORMATION.


1.
Bruner Corporation:  Model ________.



2.
Culligan Company:  Model ________.



3.
Permutit Company:  Model ________.


B.
Water softening equipment shall be the product of one company who has been regularly engaged in providing similarly sized equipment for a minimum period of 3 consecutive years.

EDIT NUMBER OF HOURS TO SUIT.

C.
Company Field Advisor:  Secure the services of a Company Field Advisor for a minimum of 16 working hours for the following:



1.
Render advice regarding installation and final adjustment of the system.



2.
Witness final system test and then certify with an affidavit that the system is installed in accordance with the contract documents and is operating properly.

EDIT NUMBER OF SESSIONS AND HOURS TO SUIT.


3.
Train facility personnel on the operation and maintenance of the system (minimum of two 2 hour sessions).



4.
Explain available service programs to facility supervisory personnel for their consideration.

1.06
EQUIPMENT GUARANTEE


A.
The Contractor shall guarantee that:



1.
For a period of one year from date of final payment, the loss of zeolite as measured by loss in specified exchange capacity will not exceed 3 percent per annum provided the plant is operated in accordance with the manufacturer’s instructions.



2.
Softened water will have a hardness of not more than 2 mg/l as calcium carbonate as measured by the titration test.



3.
There will be no free acid or alkali added to the water as it passes through the softeners.



4.
Under actual operating conditions, the zeolite will not be washed out of the system regardless of the rate of flow through the equipment.



5.
The turbidity and color of the softened water, by reason of passing through the softening equipment, shall not be greater than that of the incoming water.



6.
During any softening run, regardless of changes in the demand rate up to maximum specified for the equipment, slugs of dirty or turbid water will not be delivered.



7.
The amount of salt required for regeneration shall not exceed the following schedule:

	SALT DOSAGE (lb/kgr)
	SOFTENING CAPACITYUTILIZED (Kgr/cu ft)

	0.5
	30

	0.4
	25

	0.33
	20

	
	


1.07
MAINTENANCE


A.
Extra Materials:  Furnish sufficient salt (sodium chloride) meeting the requirements of AWWA B-200 to regenerate the complete softening system a minimum of 2 times.  Salt shall be in 100 pound bags.  Store as directed by the Director’s Representative.

PART 2   PRODUCTS

2.01
ZEOLITE RESIN


A.
Type:  Synthetic, sulfonated, non-siliceous, styrene divinylbenzene type.


B.
Minimum Exchange Capacity:  20 kilograins hardness as calcium carbonate per cubic foot when regenerated with not more than 0.33 pounds of salt per kilograin of hardness removed; 30 kilograins hardness as calcium hardness per cubic foot when regenerated with not more than 0.5 pounds of salt per kilograin of hardness removed.

2.02
SUPPORTING MATERIAL


A.
Properly graded Cap May-quality sand and gravel to provide suitable support for the zeolite and proper washwater distribution.  Sizes to be as recommended by the softener manufacturer.

2.03
WATER DISTRIBUTION AND UNDERDRAINAGE SYSTEM


A.
Inlet piping above zeolite bed designed to uniformly distribute incoming flow over the full bed area.  Submit details.


B.
Internal collecting and distributing system to collect and distribute flow uniformly over the bed cross-section.  Submit details.

2.04
SHELL

FILL IN BLANKS BELOW TO SUIT PROJECT.  WORD PROCESSING PERSON:  DELETE UNDERLINES BEFORE ENTERING INFORMATION.

A.
Each softener shell shall be ________ inches in diameter and ________ inches high on the straight side.

EDIT FINISH BELOW IF REQUIRED.

B.
Galvanize shell inside and outside after fabrication.


C.
A.S.M.E. Code welded construction.  Code stamp not required.


D.
Working Pressure:  100 psi.


E.
Test Pressure:  150 psi.


F.
Provide manhole in head for access on shells 36 inches and larger in diameter.


G.
Provide reinforced openings for piping connections and access openings.


H.
Support on welded angle legs.

CONSULT CATALOGS FOR TYPE OF CONTROLS AVAILABLE (TIME CLOCK, ALARM METER, AUTO-RESET METER) AND EDIT ARTICLE BELOW.  INSERT A BLENDING VALVE IF USED.
2.05
SOFTENING TANK EQUIPMENT AND CONTROLS


A.
Provide ________ inches water meter on each softener outlet piping.  Meter shall register in gallons and meet the requirements of Section 220519.


B.
Control Valve and Timer:  Cycle operation of the softener system shall be controlled by hydraulically operated diaphragm type fully automatic control valves in conjunction with automatic reset meter to control regeneration frequency.


C.
Provide inlet and outlet water pressure gauges, 4-1/2 inch face, graduated in pounds per square inch.


D.
Provide hard and soft water sampling cocks on each softener.

2.06
BRINE TANK AND EJECTOR

FILL IN BLANKS BELOW TO SUIT PROJECT.  WORD PROCESSING PERSON:  DELETE UNDERLINES BEFORE ENTERING INFORMATION.  EDIT IF A FIBERGLASS TANK IS USED.

A.
Brine tank shall be a steel tank      inches in diameter and      inches high of sufficient capacity to store      pounds of salt and the required saturated brine solution.  Coat steel brine tank inside and outside with Koppers Bitumastic 70 B AWWA Enamel System 3/32 inches thick.  Coating must be approved by the New York State Department of Health, Bureau of Public Water Supply for potable water.


B.
Brine Ejector Valve:  Galvanized cast iron or other corrosion resistant material with sufficient capacity for proper regeneration of the resin.  Ejector shall be adjustable such that 6 to 15 pounds of salt may be applied per cubic foot of resin.

2.07
TESTING EQUIPMENT


A.
Provide necessary equipment and sufficient reagents to make the following determinations once per day for one (1) calendar year:



1.
Hardness:  By titration with an organic sequestering agent.



2.
Chlorides.



3.
Alkalinity:  Phenolphthalein and methyl orange.


B.
Provide metal or wood case suitable for wall mounting to store equipment and reagents.

PART 3   EXECUTION

3.01
INSTALLATION


A.
Install equipment as shown on drawings in accordance with manufacturer’s and Company Advisor requirements.


B.
Connect to existing hard water inlet and soft water outlet piping with fittings as required.

3.02
FIELD QUALITY CONTROL


A.
Preliminary System Test:



1.
Preparation:  Have the Company Field Advisor adjust the completed system and then operate it long enough to assure that it is performing properly.



2.
Run a preliminary test for the purpose of:




a.
Determining whether the system is in a suitable condition to conduct an acceptance test.




b.
Checking and adjusting equipment.




c.
Training facility personnel.


B.
System Acceptance Test:



1.
Preparation:  Notify the Director’s Representative at least 3 working days prior to the test so arrangements can be made to have a Facility Representative witness the test.



2.
Make the following tests:




a.
Demonstrate to the witnesses that the system meets the design and performance requirements, and the equipment guarantee parameters.



3.
Supply all equipment necessary for system adjustment and testing.



4.
Submit written report of test results signed by Company Field Advisor and the Director’s Representative.  Mount a copy of the final report in a plexiglass enclosed frame assembly adjacent to the water softening equipment controls.

END OF SECTION
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