SECTION 23 25 00
WATER TREATMENT SYSTEMS
PART 1 - GENERAL

1.1 WORK INCLUDED

A. Water treatment equipment and chemicals for the initial cleaning and corrosion protection for the permanent water treatment of:

1. Closed chilled water system.

2. Closed hot water heating system.

3. Steam system.

1.2 RELATED SECTIONS

A. Section 23 05 00:  Common Work Results for HVAC
1.3 DESCRIPTION OF WORK

A. Extent of water treatment system work required by this section shall be a complete automated system with electronic monitoring capability, a complete chemical feed system that eliminates all handling of the chemicals by operation’s personnel, on-site training and troubleshooting by chemical vendor’s personnel and the necessary equipment, chemicals, and service to inhibit development of scale, corrosion and biological growth in the condenser water, closed loops and boiler systems.

B. Service Period: Provide chemicals and service program for period of one year after Owner’s acceptance of condensing equipment, including the following:

1. Initial water analysis and recommendations.

2. Systems start-up assistance.

3. Training of operating personnel.

4. Periodic field service and consultation.

5. Customer report charts and log sheets.

6. Laboratory technical assistance.

C. Energy Management System (EMS) Interface:

1. Control data communication protocol for the condenser water treatment shall be compatible to interface with the remote energy management system (EMS) that uses ANSI/ASHRAE Standard 135-1995, BACnet.

D. Proposed Service Plan:

1. Proposed service plan form shall be submitted along with the bid.

1.4 QUALITY ASSURANCE

A. Codes and Standards:

1. UL and NEMA Compliance: Provide electrical components required as part of condenser water treatment equipment, which are UL-listed and labeled and comply with NEMA Standards.

2. NEC Compliance: Comply with National Electrical Code as applicable to installation, electrical connections, and ancillary electrical components of condenser water treatment equipment.

3. Chemical Standards: Provide only chemical products that are acceptable under State and local pollution control regulations.

4. Prevention and treatment of the condenser water system Legionella infection shall meet the requirements listed in the guidelines by the State of California.

5. California Mechanical Code.

B. A single water treatment company shall be responsible for all products and services and shall be a recognized specialist in the field of water treatment. The water treatment company shall have access to water analysis laboratories and a technical service representative located within 30 miles of the job site.

C. The water treatment company shall have a documented minimum of 5 years experience in the field of water treatment.

1.5  SUBMITTALS

A. Product Data: Submit manufacturer’s technical product data, including the list of chemicals, chemical handling system or required handling, Material Safety Data sheets, consumption rates, rated capacities of selected equipment clearly indicated, water pressure drops, weights, installation and start-up instructions, and furnished specialties and accessories.

B. Shop Drawings: Submit manufacturer assembly-type shop drawings indicating dimensions, weight loading, required clearances, and methods of assembly of components.

C. Wiring Diagrams: Submit manufacturer’s electrical requirements for power supply wiring to water treatment equipment. Submit manufacturer’s ladder-type wiring diagrams for interlock and control wiring interfacing the Energy Management System (EMS). Clearly differentiate between portions of wiring that are factory-installed and portions to be field-installed.

D. Maintenance Data: Submit maintenance data and parts list for each item of equipment, control, and accessory; including “trouble-shooting” maintenance guide. Include this data, product data, shop drawings, and wiring diagrams in maintenance manual; in accordance with requirements of Related Documents.

1.6 EXTENDED MAINTENANCE SERVICES

A. Agreement to Maintain: Prior to time of final acceptance, submit 4 copies of “Agreement for Continued Service and Maintenance” for condenser water treatment system, for Owner’s possible acceptance. Offer terms and conditions for furnishing chemicals and providing continued testing and servicing, and including replacement of materials and equipment, for one-year period with option for renewal of Agreement by Owner.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Water Treatment Supplies and Equipment: U.S. Water Services, Trident Technologies, Nalco, Aquatec or approved equal.

B. Water Treatment Contractors: U.S. Water Services, Trident Technologies, Nalco, Trident Technologies, Aquatec or approved equal.

C. Chemical Injection Pumps: Pulsatrol, LMI, Advantage or approved equal.

D. Freeze Protection: Dow, U.S. Water Services Freeze Guard, Union Carbide.

2.2 CHEMICALS

A. Cleaning Agent:

1. Provide an alkaline/polymer/surfactant cleaner with passivating agents and corrosion inhibitors that will clean the new piping system of oil, mill scale and grease and provide corrosion protection in the liquid phase and the vapor phase.

2. The cleaner shall leave residual protection such that the piping will be protected during the cleaning, testing, filling and during any period were the piping may be temporarily drained.

3. Provide a cleaning agent with the follow components:

a. Alkaline

b. Emulsifier

c. Volatile Corrosion Inhibitor

d. Polymer Dispersant

e. Surfactant

f. Passivating Agent

B. Chilled Water Systems:

1. Provide a molybdate base corrosion inhibitor with polymer dispersants, corrosion inhibitors for both steel and copper. Maintain at least 50-ppm molybdate as Mo.

2. Maintain system pH between 9.0 and 10.0.

3. Provide dipslide field test kits. Perform dipslide test kit to culture biocides and measure the biological activity present in the system water.

4. Provide a non-ionic biocide to be fed periodically as needed per bacteria dipslides performed once per month. 

5. Testing shall consist of a minimum of monthly on-site testing by a vendor’s engineer to determine the pH, iron, copper, and molybdate corrosion inhibitor levels. Provide a one-year supply.

6. Perform corrosion coupon studies every 90 days.  Use mild steel and copper alloy for the test coupons.  Corrosion coupon rack must have a consistent flow of 5 gpm.

C. Hot Water Systems:

1. Provide a Nitrite treatment for the prevention of scale and corrosion. Inhibitor shall have polymer dispersants to suspend any particulate and pH buffers to protect the system from corrosion. 

2. Maintain system pH between 9.0 and 10.0.

3. Provide dipslide field test kits. Perform dipslide test kit to culture biocides and measure the biological activity present in the system water.

4. Provide a non-ionic biocide to be feed periodically as needed per bacteria dipslides performed once per month.    

5. Testing shall consist of a minimum of monthly on-site testing by a vendor’s engineer to determine the conductivity, pH, iron and nitrite corrosion inhibitor.

6. Treatment level shall be maintained at over 750-ppm nitrite to protect the system from corrosion. Do not exceed 1,500 ppm nitrite.  Provide a one-year supply.

7. Non-Oxidizing Biocide:

a. Provide a liquid non-ionic biocide to be added weekly to kill microbiological growth.

b. Biocide shall not interfere with the effectiveness of the scale inhibitor.

c. Biocide shall be effective on algae, anaerobic bacteria and capable of handling the pH of the operating system.

d. Biocides shall be EPA registered and meet State and local environmental regulations.

e. Non-Oxidizing Biocide shall be liquid and shall be delivered into a 30-gallon double contained chemical handling system by the vendor’s delivery personnel. Provide adequate supply for one year from start-up date.

f. Provide dipslide field test kits. Perform dipslide test kit to culture biocides and measure the biological activity present in the system water.

g. Dipslides will be performed once per month, adjust biocide feed based on test results.

D. Performance: The following performance characteristics shall be met.

Closed Loop Systems


Corrosion Rate 
-less than 1.0 mil per year mild steel

-less than 0.1 mil per year copper

-turbidity less than 50 NTU


Efficiency
-maintain condenser efficiency of 100% or starting


-maintain full load KW/ton at design


Bacteriological
-less than 100,000 organisms/ml


-negative Legionella counts


-no anaerobic bacteria present


-no visual algae of other biomass

Chemical Handling
-none except for wet boiler lay-up

Training
-meet 100% of planned events

2.3 EQUIPMENT 

A. WATER TREATMENT CHEMICAL FEED PIPING (ABOVE GROUND)

1. Closed System [Chilled Water] and [Heating Hot Water] Pot Feeders:

a. Provide copper tubing unless otherwise indicated on Drawings.

b. Copper Tubing: ASTM B88, Type L, hard drawn.

c. Fittings: ANSI/ASME B16.23 cast brass, or ANSI/ASME B16.29 solder wrought copper.

d. Joints: ANSI/AWS A5.8, BCuP silver braze (95/5 solder).

B. BALL VALVES

1. PVC full port ball valves for chemical/water treatment systems where recommended by chemical feed supplier.

2.4 EQUIPMENT PERFORMANCE REQUIREMENTS

A. General: Provide system sized and equipped to treat raw water available to project site to maintain the following condenser water characteristics:

1. Provide maximum possible corrosion protection and prevent the formation of hard or soft deposits within the system.  See performance specification in Section 2.2.

2. Prevent the growth of algae, slime, Legionella infection and other microbial growth.

3. Control the bleed rate to optimize the use of chemicals and makeup water while allowing good turnover of system water volume throughout the year.

4. Provide a complete automated system with electronic monitoring capability that shall include operating logs and connection to the EMS system.

2.5 MATERIALS AND EQUIPMENT

A. Make-up water meter shall be contacting head type or turbine “Hall Effect” type sized to the diameter of the make-up line with a totalizing register. Bleed water meter shall be contacting heard or turbine “Hall Effect” type sized to the diameter of the bleed line with a totalizing register.

B. Provide bleed valve assembly with 9 PSI differential solenoid value (rated at 115 VAC), wye strainer and flow control valve sized to bleed water at maximum discharge rate based on tower tonnage and cycles of concentration.

C. Provide liquid level sensor sized for the maximum liquid height and a PVC watertight enclosure to house sensor electronics.

D. Provide secondary containment tanks for all products stored in a liquid form. Tanks shall have two (2) ¾” threaded inserts, one (1) 2” threaded insert, one (1) 4” removable cover and be made of ¼” polyethylene. Secondary tank shall have a capacity of 125% of the holding tank.

E. Provide positive displacement diaphragm chemical feed pumps for inhibitor and biocide feed. Pumps shall be rated at 150 PSIG and have design capacity to meet the needs of the cooling system.

F. Provide 3-station corrosion coupon rack with orifice to maintain water flow at a maximum of 5 gpm. Provide corrosion coupons to match system metallurgy.

2.6 CLOSED LOOP CHILLED WATER AND HEATING HOT WATER SYSTEM WATER TREATMENT

A. Chemical Feeding Equipment

1. Furnish and install a by-pass type pot feeder to feed chemical treatment into [hot water heating] and [chilled water] circulating systems.

2. The by-pass pot feeder shall be installed on a 4-inch housekeeping pad. 

3. Feeder shall be 5 gallon size, and shall include a funnel, vent cock, drain cock and shutoff valves at inlet and outlet connections, a coupon rack, with a 5 gpm flow restrictor mounted on a backboard with isolation valves and be designed to meet the pressure requirements of the system.

4. The by-pass pot feeder shall be provided with legs to elevate the pot feeder above the housekeeping pad for access to the drain valve.

B. Water Treatment Chemicals – Closed Loop Chilled and Hot Water Systems:

1. Furnish one-year's supply of the recommended formula for scale and corrosion protection of the closed recirculating system. Formulation shall not contain any ingredients, which are harmful to the system materials of construction.

C. Testing Equipment:

1. Furnish water test equipment, including spare reagents for maintaining control of program standards in the water systems outlined above. Test equipment will include the following:

a. Reagents and apparatus for the determination of chemical levels in all water systems outlined above.

b. Reagents (molybdate, and nitrite) and apparatus for the determination of pH, alkalinity, chlorides, and hardness.  

c. Conductivity meter with temperature compensation and multiple measurement ranges.

2.7 CHEMICAL HANDLING SYSTEM – SUPPLIERS RESPONSIBILITY

A. The chemical supplier shall be responsible for delivering chemicals to the on-site locations of the chemical containment system. Supplier shall be responsible for providing the necessary pumps, piping and equipment necessary for the safe handling of all of the chemicals. Special provisions should be made for the chemical transfer into the chemical pot feeders without handling. There will be no chemical drums allowed to remain on-site. Modular chemical systems will be directly connected to the chemical pumps and the chemical pumps will directly pump the chemicals to the needed application point. The modular chemical systems shall be double contained with 125% containment.

2.8 TEST KITS

A. Provide test kits to monitor the following parameters:

1. M Alkalinity

2. Hardness

3. Chloride

4. Molybdate

5. Bacteria level dip slides

6. Myron L Conductivity Meter (0-5000 uS)

7. Free halogen

8. Sulfite (steam boilers)

9. pH for condensate and boiler water.

B. Provide test cabinet for storage of testing glassware and reagents. 18-gauge cold rolled steel cabinet, primed and painted white with extendable tray and fluorescent light.

C. Provide one-year supply of spare test reagents.

2.9 SERVICE

A. Provide consulting services for a period of one year from start-up of the cooling system which will include:

1. Pre-operational system cleanout procedure supervision.

2. Consulting and assistance with the cleaning and flushing process

3. Start-up assistance to set up, prime and calibrate controllers and pumps.

4. Initial water analysis and recommendations.

5. Log sheets and record forms.

6. Training of operating personnel on proper feeding and control techniques.

7. Weekly service visits during the month of start-up.

8. Training for operating personnel on equipment, chemical and testing.

9. Monthly service during operating season.

10. The water treatment contractor must provide annual testing for Legionella infection and microbial growth. 
11. Monitored the cooling tower periodically to inhibit zinc corrosion. Re-passivation may be necessary during normal operation.

12. Required laboratory and technical assistance.

PART 3 - EXECUTION

3.1 INSPECTION

A. General: Examine areas and conditions under which condenser water treatment systems are to be installed. Do not proceed with work until unsatisfactory conditions have been corrected in manner acceptable to Installer.

3.2 INSTALLATION OF WATER TREATMENT SYSTEMS

A. General: Install condenser water treatment system in accordance with all written installation instructions provided by the manufacturer. Install pressure gages, valves, and controls furnished by manufacturer, in accordance with manufacturer’s instructions. The system shall include, but not limited to the following:

1. Install an extra-heavy steel coupling in the circulating water line, welded at 30 degree to 45 degree angle with inboard end pointing in the direction of flow. Install two couplings when acid feed is being provided.

2. Install a corporation stop and injection assembly in each steel coupling with the PVC injector tube inserted completely with discharge end at the center of the circulating water pipe. Corporation stop quill to be stainless steel.

3. Provide a wall mounted shelf for the chemical pump, install the pump and connect pump discharge line to the injector check valve. Provide two pumps when acid feed is being provided.

4. Install the water meter with three valve shut-off and by-pass.

5. Install a bleed-off line with shutoff valve, solenoid valve, and control valve from the pump discharge line and discharge into an open funnel drain.

6. Install a system water line to the controller box inlet (pressure side of pump) and return lower pressure system line.

7. Install control cabinet on wall where shown on the drawings. A 120v/1Ph/60Hz electrical supply will be provided by Division 16 Contractor within 10 feet of the control cabinet, terminating in a fused disconnect. Include all electrical wiring from the disconnect to a control panel and all interconnecting components of the system, including interlock wiring between the control panel and a flow switch in the condenser water line to prevent operation when there is no flow; interlock wiring between the control panel and the water meter; interlock wiring between the control cabinet and the chemical pump; and interlock wiring between the control cabinet and the bleed-off solenoid. All interlock wiring shall be to a terminal block in the control cabinet.

8. Furnish and install a SPST flow switch in the condenser water line to prove flow before injection of chemicals.

B. Chilled Water/Hot Water Closed Loop Systems: 

1. Mechanical Contractors responsibilities – Install by-pass feeders, including shut-off valves, bypass valves and drain. Install a sampling connection in the circulating water line including a 1/4 inch ball valve and an air vent at outlet of feeder.

2. Chemical Treatment Contractors responsibilities – Provide the initial cleaning and corrosion inhibitors as described in Section 2.

3.3 WATER TREATMENT SERVICE PROGRAM  

A. The supplier shall provide from qualified service representatives, 16 service visits, complete with reports at the following times:

1. Visit one: Aid on installation, identification of installation points for equipment, and outline of program with contractor.

2. Visit two: Installation and inspection of water treatment systems.

3. Visit three: Inspection and testing of cleaned and drained piping, scheduling tentative date for start-up.

4. Visit four: Start-up and initial cleaning of system.

5. Visit 5-16: Training of operators, and beginning monthly service visits to total 12 visits over one year of operation. Each call shall include testing all systems, checking chemicals and equipment and completing field test reports. Troubleshooting and training of new operators is always included.

3.4 PREOPERATIONAL SYSTEM CLEANOUT

A. Flush out condenser, closed chilled, closed hot and boiler water systems and related piping with preoperational cleaning chemicals designed to remove construction deposits such as pipe dope, oils, loose mill scale, and other extraneous materials. 

B. Fill and flush piping systems, both open and closed, with a 0.25 solution, by weight, of a non-foaming chemical detergent, to remove foreign matter. After final filling, the pH of the water shall be a minimum 10.0. Condenser waters shall be cleaned with a neutral pH cleaner when galvanized surfaces are present in the cooling tower.  Where necessary to provide for water circulation throughout systems, which are incomplete, install temporary valved bypasses. Clean/replace baskets after cleaning process is complete on strainers.

C. Add recommended dosages of cleaner and recirculate for 6 to 8 hours. Drain and flush until total alkalinity of rinse water is equal to make-up water.  
D. Verify concentration of solutions in water via water chemistry.

E. Refill with treated clean water. Maintain water turbidity below 50 NTU to remove deposition such as pipe dope, oils, loose rust and mill scale, and other extraneous materials. 

F. The recommended dosages of pre-cleaning chemical products shall be added to the system and circulated throughout the system.  Verify concentrations using system volume calculations.

G. Drain, fill and flush system until no foreign matter is observed and total alkalinity of the rinse water is equal to that of the makeup water. 

H. Work shall be completed and circulation shall have been established throughout systems and where water from these systems runs clean, free from deposits. The Contractor shall submit to the Architect a statement that each of the piping systems is cleaned and treated.

3.5 BY-PASS POT FEEDER

A. The vendor shall install and maintain the corrosion coupons and perform the 90 day test. 

B. The coupons shall be installed prior to adding any water to the system; i.e. pressure test water and chemical cleaning.

C. The mechanical contractor shall pipe the feeder drain to sanitary sewer.

D. The installation of the corrosion coupon rack shall be separate from the supply and return piping for the bypass feeder, this results in erroneous coupon results.  

3.6 START-UP

A. After piping systems have been cleaned as described in this Section and 23 05 16, Hydronic Piping, treat systems with necessary chemicals to protect them from corrosion damage. Notify Owner in writing that this work has been completed and tested, with a copy to Engineer.

B. Start-up Procedures: During condenser cooling water system start-up, operate condenser water treatment system (after charging with specified chemicals) to maintain required steady-state characteristics of cooling water.

C. Cooling Tower Start-up: The interior of the cooling tower(s) shall be passivated and monitored periodically as part of the water treatment program. Coordinate with cooling tower supplier.

3.7 CHEMICALS

A. After piping systems have been cleaned as described in this Section and 23 05 16, Hydronic Piping, treat systems with necessary chemicals to protect them from corrosion damage. Notify Owner in writing that this work has been completed and tested, with a copy to Engineer.

B. Chemicals shall be acceptable to City and State PCA and shall not contain any chromates.

C. Provide a one year's supply of condenser water treatment to inhibit the formation of scale, corrosion and algae, including the consulting services of a water treatment engineer during initial start-up and on monthly basis thereafter for the first year after start-up.  Service shall begin when the owner receives the occupancy permit. 

D. Water Treatment Chemicals - Chilled Water and Hot Water Systems: Furnish one year's supply of the recommended formula for scale and corrosion protection for the closed recirculating system. Formulation shall not contain any ingredients that are harmful to system materials of construction. The water treatment contractor shall specify the control ranges, and the type of corrosion inhibitor that will be used.

3.8 ANTI-FREEZE SOLUTION

A. Furnish and install a sufficient quantity of anti-freeze fluid into the piping systems, where required, to provide a 40 percent glycol/60 percent water solution.

B. Thoroughly clean the piping systems before installing glycol fluid.

C. Use water with low levels (less than 50 ppm) of chloride, sulfate and hard water ions (Ca++, Mg++) for filling systems that will contain the water/glycol fluid solution.

3.9 TESTING

A. Sample condenser cooling water at one-week intervals after condenser start-up for period of 4 weeks and prepare certified test report for each required water performance characteristic. Comply with the following standards, where applicable:

1. ASTM D859 – Test Methods for Silica in Water.

2. ASTM D1067 – Test Methods for Acidity or Alkalinity of Water.

3. ASTM D1068 – Test Methods for Iron in Water.

4. ASTM D1126 – Test Methods for Hardness in Water.

5. ASTM D3370 – Practices for Sampling Water.

3.10 TRAINING OF OWNER’S PERSONNEL

A. Provide services of supplier’s representative for one-day training seminar to instruct Owner’s personnel in operation, maintenance, and testing procedures of condenser water treatment system.

B. Post all OSHA and EPA regulations pertaining to each product used on the project site. Include all MSDS information for each chemical.

C. Provide the Owner with an overall chemical system operations manual that provide training and direction on the various chemical applications.
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