SECTION 23 2500

HVAC WATER TREATMENT
*************************************************************************************************************
LANL MASTER SPECIFICATION SECTION
	Rev. 4 Summary of changes 
Added Articles Related Sections and References, added information for glycol treatment of systems that require freeze protection, deleted Attachment A (content from Attachment A will be transferred to ST-D30GEN-1 series), and minor editorial updates.


Word file at https://engstandards.lanl.gov
This specification section specifies Garratt-Callahan, Lakos, and Thermo Polysonics products for chemical treatment of closed loop chilled water and heating hot water systems, open cooling tower, and steam boiler systems. Consult with the FOD Facility System Engineer for the type of treatment system/chemicals required. All other text in regular type indicates mandatory requirements.

All chemicals must be identified in LANL’s NPDES permit application and LANL’s waste profile form (WPF) as potential contaminants of concern. Consult with the LANL Water Quality Group.

This template must be edited for each project. In doing so, specifier must add job-specific requirements. Brackets are used in the text to indicate designer choices or locations where text must be supplied by the designer. Once the choice is made or text supplied, remove the brackets. The specification section must also be edited to delete requirements for processes, items, or designs that are not included in the project -- and specifier’s notes such as these. This template is tailored to meet requirements contained in the LANL Engineering Standards Manual (ESM). To seek a variance from requirements in this section that are applicable, contact the ESM Mechanical POC. Please contact POC with suggestions for improvement as well. 

When assembling a specification package, include applicable specification sections from all Divisions, especially Division 1, General Requirements.

This template was developed for ML-4 projects. For ML-1, 2, and 3 applications, additional requirements and independent reviews should be added if increased confidence in procurement or execution is desired; see ESM Chapter 1 Section Z10 Specifications and Quality sections.
*************************************************************************************************************
GENERAL 
SECTION INCLUDES
Cleaning of HVAC piping systems.
Chemical water treatment of [closed loop heating hot water and chilled water systems], [open cooling tower], and [steam boiler] system(s).


PERFORMANCE REQUIREMENTS
****************************************************************************************************
Use this article carefully; restrict statements to identify system performance requirements or function criteria only.
Select characteristics applicable to system.
****************************************************************************************************
1. Provide system to treat water available at project site to maintain the following characteristics of water in [closed loop heating hot water and chilled water systems] [open cooling tower] [steam boiler] systems:
1. Hardness: [30-500] ppm
2. [Iron: [                ] organisms/ml]
3. Total Dissolved Solids: [less than 1000] ppm
4. Alkalinity: [30-500] ppm
5. [Silica: [                 ] ppm]
6. pH: [ 7.0-9.0]
7. Chlorides [ <200 ] ppm
8. Sulfates [ <200 ] ppm
SUBCONTRACTOR REQUIREMENTS
1. Notify LANL Subcontract Technical Representative (STR) atleast 5 working days in advance to witness cleaning (flushing) and water treatment activity.
Do not fill or flush piping systems until source of water supply is approved by LANL STR.
Do not clean or chemically treat piping systems until systems have been successfully pressure tested.
Do not place piping systems in service until LANL STR approves cleaning and chemical treatment composition are approved.
For discharge requirements of water used for flushing and water treatment, comply with Section 01 3545, Water Discharge Requirements.
Notify LANL STR immediately in the event of any accidental discharge.
LANL STR REQUIREMENTS
1. Verify proper cleaning, flushing, chemical concentration and circulation.
Immediately after receiving list of chemicals to be used from subcontractor, including chemical composition, submit copy to the LANL Water Quality Group for approval.
related sections
1. Section 01 2500, Substitution Procedures
Section 01 3545, Water Discharge Requirements 
Section 22 0813, Testing Piping Systems
Section 23 2113, Hydronic Piping 
Section 23 2115, Steam and Condensate Heating Piping and Specialties
REFERENCES
1. ASTM A53/A53M – Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless
ASTM D1384 – Standard Test Method for Corrosion Test for Engine Coolants in Glassware
ASTM D1785 – Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80 and 120
ASTM D2464 – Standard Specification for Threaded Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings
ASTM F1790/F1790M – Standard Test Method for Measuring Cut Resistance of Materials Used in Protective Clothing with CPP Test Equipment
MSS SP-67 – Butterfly Valves
action submittals
1. Flushing plan detailing how each piping system will be flushed in accordance with these requirements, including provisions for temporary bypasses and pumps. When: Provide prior to the start of work.
Catalog data of flushing and chemical water treatment chemicals and equipment including electrical characteristics and connection requirements.
Shop Drawings indicating system schematic, equipment locations, and controls schematics, electrical characteristics and connection requirements.
Material list of all chemicals to be used, including chemical composition. When:  30 days prior to using chemicals. Do not begin chemical treatment until chemicals have been approved by the LANL Water Quality Group.
Material Safety Data Sheets (MSDS) for chemical products. 
Manufacturers Field Reports: Indicate start-up of treatment systems when completed and operating properly. Indicate analysis of system water after cleaning and after treatment.
INFORMATIONAL SUBMITTALS
1. Manufacturer's Installation Instructions showing placement of equipment in systems, piping configuration, and connection requirements. 
Manufacturer's Certification of products to meet or exceed specified requirements. 
Operation and Maintenance data on equipment, procedures, and treatment program. Include instructions on test procedures including target concentrations. 
Field quality-control reports.
Water Analysis Provider Qualifications: Verification of experience and capability of HVAC water-treatment service provider.
Water-Treatment Program: Written sequence of operation on an annual basis for the application equipment required to achieve water quality defined in Article [1.2] Performance Requirements.
Water Analysis Report: Illustrate water quality available at Project site.
Passivation Confirmation Report: Verify passivation of wetted surfaces, and confirm this observation in a letter to the STR.
QUALIFICATIONS OF CHEMICAL SUPPLIER
1. Company specializing in performing the Work of this section with minimum 10 years’ experience and approved by chemical manufacturer.
Personnel using biocide products shall have a New Mexico Department of Agriculture (NMDA) pesticide applicator license.
QUALITY ASSURANCE
1. Biocide products shall be registered with the EPA, with the registration number clearly shown on drum labels.
Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70 by a testing agency acceptable to authorities having jurisdiction and marked for intended use.
PRODUCTS
0. PRODUCT OPTIONS AND SUBSTITUTIONS
1. Alternate products may be accepted; follow Section 01 2500, Substitution Procedures. 
A single water treatment supplier shall provide treatment chemicals and chemical feed/chemical control equipment.
SYSTEM CLEANER (HEATING HOT WATER, CHILLED WATER, AND STEAM AND CONDENSATE)
1. Manufacturer: Garratt-Callahan.
Treatment Chemical: Formula 248L, alkaline liquid blend of phosphates, silicates, iron oxide chelants, dispersants, and surface-active agents.
CLOSED LOOP WATER TREATMENT (heating hot water and chilled water)
1. Manufacturer: Garratt-Callahan.
Chemical Pot Feeder: See Section 23 2113, Hydronic Piping. 
Treatment Chemical: Formula 1015L, corrosion and scale inhibitor based on phosphorate and orthophosphate. Furnish 1 year’s supply.
****************************************************************************************************Use only when hydronic system requires a glycol solution for freeze protection. ****************************************************************************************************
CLOSED LOOP WATER TREATMENT (Heating hot water and chilled water WITH FREEZE PROTECTION)
1. Manufacturer: Dow Chemical.
Treatment Chemical: Industrially inhibited propylene glycol (phosphate based), manufactured by Dow Chemical company (DOWFROST), complying with ASTM D1384. Provide adequate chemicals to fill the chilled water system with a [30][50]% by volume solution, and a [30][50]% solution in the chemical make-up tank.
OPEN COOLING TOWER WATER TREATMENT 
*************************************************************************************************************
Refer to Mechanical Drawings ST-D30GEN-1, Open Cooling Tower Water Treatment Flow Diagram. Insert flow diagram and bill of materials on drawings.
*************************************************************************************************************
1. Manufacturer: Garratt-Callahan.
See Bill of Materials on drawings. 
STEAM BOILER WATER TREATMENT 
*************************************************************************************************************
Consult with the FOD Facility System Engineer and chemical supplier for type of chemical feed and control equipment required for the steam boiler water treatment system.
*************************************************************************************************************
1. Manufacturer: Garratt-Callahan.
1. Treatment Chemical: Formula 1152 boiler water treatment, liquid all-polymeric scale corrosion inhibitor. Furnish 1 year’s supply.
EXECUTION
0. INSTALLATION
1. Subcontractor shall furnish water treatment system supplied by the water treatment manufacturer and install per manufacturer’s recommendation.
[bookmark: _Hlk179204197]TEST and INSPECTION
1. Perform piping pressure test before water treatment to avoid possible discharge of chemicals due to pipe or joint failure during a pressure test. Refer to Section 22 0813, Testing Piping Systems.
Inspect field-assembled components and equipment installation, including piping and electrical connections.
Inspect piping and equipment to determine that systems and equipment have been cleaned, flushed, and filled with water, and are fully operational before introducing chemicals for water-treatment system.
PRE-OPERATION CLEANING (Open Cooling Tower, Closed loop heating hot water aND chilled water systems, AND steam and condensate systems)
1. Prior to startup, clean system with Formula 248L, following the written procedures furnished by the chemical supplier.
1. Ensure water filters, instrumentation, gages, flow transmitters, and similar items are removed or protected. Provide a temporary bypass or plugs as required.
2. For additions and minor modifications to existing systems, isolate additional/modified sections with suitable pipe bypasses, and circulate clean water to flush large deposits. (This may involve using a mobile pumping/tank system.) Drain to a suitable location, follow 01 3545 Water Discharge Requirements. Refill piping with cleaning chemical and circulate for 24 hours. Drain system again, and flush with clean water. Repeat clean water flush until cleaning chemicals are removed. 
3. For minimal modifications to a piping system, the pipe flushing/cleaning activity may be omitted, with permission of the System Engineer or the Design Engineer. In this case, the piping shall be cleaned internally prior to installation. 
4. Draw a clean, lintless cloth saturated with [trichloroethylene, cleaning solvent] through the pipe. Continue until the cloth is not discolored by dirt.
5. Finally, draw a clean, dry, lintless cloth through the pipe.
DEMONSTRATION
1. Furnish [two] [eight] [      ] hour training course for operating personnel, instruction to include installation, care, maintenance, testing, and operation of water treatment systems. Arrange course at start-up of systems.
CHEMICAL SUPPLIER WATER TREATMENT SERVICE PROGRAM  
1. Provide consulting services for a period of 1 year from the time of startup which shall include:
1. Installation and startup recommendations.
2. Field water analysis and recommendations.
3. Quarterly lab analysis on treated systems for metals, microorganisms, and standard analysis.
4. Training of plant personnel in proper feed and control.
5. Minimum monthly service calls.
6. Log sheets and record forms.

END OF SECTION 
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