Appendix 3.20

  Water Treatment Standards

 A. Cooling Tower (CT) Systems Standards  

The Contractor shall furnish services for the maintenance and repair of cooling tower systems, and for the treatment of cooling tower-circulating water as recurring work.  These services shall be carried out in compliance with environmental regulations. In developing the treatment program the Contractor shall utilize chemicals and procedures, which shall require the smallest water make-up in order to reduce water consumption. The Contractor's cooling tower water treatment program shall be designed to minimize corrosion, scale, deposition, and microbiological activity and shall be effective over the entire expected temperature range.  All chemicals shall be commercially available for use in the treatment of cooling tower water.  All chemical additions and treatment methods shall comply with the latest Environmental Protection Agency requirements and recommendations, and bleedoff water and other discharges shall be maintained in compliance with all applicable federal, state, and local laws and regulations.  Chromates and other chemicals that are considered potential pollutants shall not be used. Present system limits are cycles 4 to 6, ph max 8.9 and ortho phosphates 5-10. The Contractors proposed program shall include but not be limited to the following:    

1) The manufacture, amount, type, and methods of feeding and controlling of chemicals to be used.  Where applicable, include chemical active ingredient levels in parts per million (PPM).

2) Proposed chemical shipping, handling, and storage procedures.  Include specimen label, product registration number, and application instructions for all proposed algaecides.

3) Proposed record keeping forms and procedures.

4) Proposed circulating water, makeup water, and scale and corrosion testing procedures. Provide the name, address, background, and other pertinent information on proposed independent testing laboratory.

5) Shop drawings showing the proposed installation of chemical feed equipment and coupons required for corrosion testing. Information should include type of coupon to be used and length of test.

6) Proposed limits for pH, total dissolved solids, corrosion inhibitor, scale inhibitor, and biocide.  The concentration ratio to be used as the operating base shall also be provided.

7) The Contractor shall provide for accurate measurement of corrosion consistent with ASTM D2688 (Coupon Test Method) or the corrosion test method described by the National Association of Corrosion Engineers (NACE). As a minimum the Contractor shall furnish and install mild steel and copper corrosion coupons in each metal cooling tower system as depicted in the latest edition of ASTM D2688, Method B, Standard Methods of Test for Corrosively of Water in the Absence of Heat Transfer, Coupon Test.  Coupons shall be installed at the beginning of the contract and replaced every 90 days.  Coupon holders shall be repaired or replaced as required to maintain in compliance with ASTM or NACE standards.  Identifying marks shall be placed on each coupon and complete records shall be kept of installation and removal dates, locations, initial weight, final weight, length, width, thickness, amount of fouling, and exposure time.  Scale and corrosion tests shall be conducted by the approved independent testing laboratory in accordance with ASTM D2688, and results provided to the Contracting Officer within 30 working days of each coupon's replacement.  Reports shall include a scale analysis or corrosion rate in mils per year, and a written description based on ASTM D2688. Corrosion Control limits are to be maintained within the following limits:

a) Mild steel corrosion rates shall be maintained below 4 mils per year (mpy).

b) Copper and cupro nickel corrosion rates shall be below 3 mpy.

c) Corrosion rates for other coupon material shall not exceed 5 mpy.

8)  Sufficient scale inhibitor/polymer shall be applied to prevent any calcium carbonate or calcium sulfate scale.  Control limits for pH shall be designed to prevent such scaling.  No acid will be used.

9)  Specific deposit control agents shall be applied to prevent and minimize suspended solids deposition within exchangers.

10)  Microbiological control shall meet the following requirements:

a) Bacterial testing shall be performed to determine bacterial levels in the cooling tower.  Test results shall be used to indicate when the biocide treatment should be changed or altered. Towers shall be shocked whenever microbiological growth exceeds 250 Relative Light Units (RLU’s) using the Bioscan method.  Historical data on results shall be maintained electronically to determine the most effective treatment and submitted to the CO monthly.

b) The Contractor shall meet the Cooling Tower Institutes guidelines for  Legionella prevention.

c) Algae growth shall be minimized and no heavy accumulations of algae shall exist in the system.

d) No deterioration of wood components shall occur as a result of the treatment program.

e) The Contractor where practical shall distribute the biocide from a programmable controller.  

f) Algaecides used shall be registered with the Environmental Protection Agency under the Federal Insecticide, Fungicide, and Rodenticide Act, as amended (7 U.S.C. 136 (et seq.)) specifically for use in cooling towers.  The algaecide shall be used in strict conformance with label instructions.

11) The dissolved solids concentration in the circulating water shall be controlled within the range of accepted chemical treatment practice and such that the treatment program provided shall positively prevent scale and corrosion.  The Contractor shall calculate a concentration ratio as the operating base and shall consistently control the concentration ratio of the circulating water within plus or minus one of the operating base.  The operating base shall be calculated with regard to the makeup water quality and the maximum concentrations of mineral solids (silica, hardness, and alkalinity) allowable under the chemical treatment program.  For information only, 5 cycles is presently the limit. The Contractor shall meet the following requirements:

a)  Circulating water from each cooling tower shall be tested weekly for pH; conductivity; scale and corrosion inhibitor levels; and bacterial levels.  Cycles of concentrations shall be calculated weekly using conductivity values.  Where applicable, tests shall be conducted in accordance with the latest edition of Standard Methods for the Examination of Water and Wastewater.  Test results shall be submitted monthly. Makeup water comes from the LaRC potable water source.  The Contractor    shall obtain an analysis of this water weekly to check the specific conductance.  Specific conductance will be used to establish blow down settings for the LaRC cooling towers.  The Contractor shall obtain an analysis when conditions warrant to check constituent variability, and adjust chemical treatment procedures as required with respect to pH, color, turbidity, alkalinity, total hardness, calcium, magnesium, sodium, potassium, bicarbonate, carbonate, sulfate, chloride, nitrate, iron, manganese, silica, fluoride, and chlorine residual.
12)  All equipment used in the approved treatment program shall be furnished and installed by the Contractor, and shall comply with the following:

a) Automatic bleedoff and chemical feed controls shall consist of a conductivity meter, which controls both the bleedoff and chemical feed of the cooling tower system.  Automatic bleedoff controls shall monitor the circulating water and regulate bleedoff water to maintain the proper concentration.  The chemical feed shall be properly controlled so that the proper amount of chemicals is automatically fed to replace that lost through bleedoff.

b) Pumps shall have a capacity compatible with the chemical feed requirements of the individual cooling tower system served.  Pump operation shall be controlled by an automatic adjustment that shall proportion the chemical feed at a step rate in accordance with the bleedoff rate.  In addition, a manual switch shall be provided to allow control of the pump independently of the feeding regulator.  Manual adjustments necessary to accomplish capacity control shall be simple and positive.  The pump shall be of noncorrosive construction and shall have an internal checking device or shall be provided with an externally mounted noncorrosive check valve.  The pump shall be capable of discharging against a pressure of not less than 1 1/2 times the line pressure at the point of connection.
13)  Cooling tower structures and all components thereof shall be maintained and repaired, including all motors, fans, gearboxes (gear reducers), and hubs; drives, shafts, couplings, sheaves, belts, and guards; float assemblies and valves; drain lines, piping, and valves from the cooling tower pan (basin) to the point at which water is discharged into the sewer or storm drain system, including all supports, brackets, flanges, and hardware to maintain the piping; bleed off systems; and make up water piping and valves (from the valve itself into the cooling towers and systems).   

14) The Contractor shall read CT make-up water meters as listed in Attachment C3.18, Cooling Tower Water Make-up Monthly Report, and record the results in the OME Virtual Library. The Contractor shall observe CT water usage both on CT with meters and those without meters and should the observations reveal a substantial change or high water consumption the Contractor shall determine the cause and take appropriate corrective action.  When observations reveal substantial change or high consumption the Contractor shall notify the Contracting Officer within one working day of the observation.  One of the Centers environmental goals is to reduce water consumption, therefore the Contractor shall operate and maintain cooling towers with this goal as a guide.

 B. Closed Loop Systems

The Contractor shall maintain pH limits of 7.0 to 10.0, and molybdenum based product levels (presently MD407) of 100 to 150ppms. Hot and Chilled water microbiological growth levels shall be maintained below 10,000 CFU's aerobic bacteria and 10 CFU's anaerobic bacteria. The Contractor shall perform periodic microbiological culturing to maintain these levels. The Contractor shall maintain detailed records of the results of all inspection checks and chemical treatments to include: building number and system, date chemicals were applied, description of chemicals used, quantity of chemicals used per system to maintain standards, chemical level readings in system before and after adjustments, date of inspection check and adjustment, and name of person(s) performing the inspections and/or adjustments.  This information shall be provided to the Contracting Officer in writing within five working days of each inspection.  
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