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GENERAL SPECIFICATIONS
I.
GENERAL SPECIFICATIONS:  SERVICES TC \l1 "I.
GENERAL SPECIFICATIONS:  SERVICES
A.
The Mechanical Contractor shall engage a suitable Water Treatment Contractor, The Metro Group, Inc., or approved equal, to provide a supervised/complete service water treatment program for a period of one year from the date of initial treatment, for the systems and/or equipment indicated thereafter:

1.
The Water Treatment Company shall have at least one officer of official holding a college or university degree in chemistry, chemical engineering, or sanitary engineering.  He should have at least ten years' experience in treating the water in systems of similar size and capacity, and he shall be in active responsible charge of all treatment work.

2.
The company's laboratory shall be equipped to analyze samples in accordance with the standard methods for the examination of water and waste water of the American Water Works Association, American Public Health Association, Water Environment Federation and United States Environmental Protection Agency.



3.
The company’s service department shall be adequately equipped to perform monthly complete service visits by trained water treatment service representatives with N.Y. State Pesticide Applicators Certification.

B.
The Mechanical Contractor shall install all feeding equipment, such equipment to become the property of the owner.  The Mechanical Contractor shall be responsible for all piping, valves, fittings, switches, and miscellaneous equipment shown on the accompanying drawings, but not supplied by the Water Treatment Contractor.

C.
The Water Treatment Contractor shall provide the following supervisory services.  (See option for complete service.)

1.
Provide the owner with a service instruction manual complete written instructions for chemical feeding, bleed-off, testing procedures and safety and handling procedures, complete with Material Safety Data Sheets on all materials supplied.

2.
Demonstrate to owner's personnel the proper application of written instructions by following the service instruction manual with a minimum of four (4) hours training in the safety handling application and maintenance procedures.

3.
Provide all chemicals, chemical feeding equipment and testing equipment, as described in the following paragraphs.

I.
GENERAL SPECIFICATIONS  - (Continued)
I.
GENERAL SPECIFICATIONS  - (Continued)

4.
Provide minimum once* per month service visits to inspect logs and equipment, obtain samples from all systems, analyze samples and furnish written reports and recommendations to owners and/or engineer.

5.
Test Legionella pneumophila quarterly.



6. 
Instruct Mechanical Contractor on installation of feeding equipment and  provide a program administration manual covering startup and shutdown /layup procedures. 

*Systems between 1500 tons and 3000 tons should be visited twice per month and    systems larger than 3000 tons should be visited weekly.


OPTION FOR COMPLETE SERVICE
OPTION C (Note: A.3 should be included when option c is selected.

Water Treatment Contractor shall provide a Complete Service Program whereby he shall be fully responsible for the maintenance of the water treatment of each system in these specifications for a period of one year following startup.  This service shall include, but not be limited to, the following:

1.
Monthly Complete Service visits by trained water treatment service representative with N. Y. State Pesticide Applicators Certification.

2.
Maintenance of correct cycles of concentrations of cooling tower waters and boilers listed in these specifications with appropriate bleed-off or blowdown.

3.
Maintenance of recirculating water systems free of biological growths by addition of EPA registered biocides and cleaners as needed.

4.
Reports on service visits and system water analyses to owner or Mechanical Contractor.  Reports to include any abnormal operating condition requiring attention; such as pump leaks, system water losses, unusual deposits, malfunctions, etc.

5.
Test Legionella pneumophila quarterly. 


6. 
Instruct Mechanical Contractor on installation of feed and control equipment  and  provide a program administration manual covering startup and shutdown /layup procedures.


CLEANOUT SPECIFICATIONS
II.
INITIAL CLEANOUT SPECIFICATIONS TC \l1 "II.
INITIAL CLEANOUT SPECIFICATIONS (Consult Metro for cleanout of old pipes.)
A.
All new recirculating water systems, both open and closed, shall be cleaned and passivated in accordance with NACE standard practice RP-0182-95 "Initial Cleaning of Cooling Water Equipment".  This procedure shall consist of filling and flushing with a 0.3% solution, by weight, of a non-foaming passivating chemical detergent cleaner, Metro Cleaner CS35 to remove all foreign matter. For galvanized steel cooling towers, the cleaning solution, Vaporene 460N shall be chemically neutral. The system should then be flushed, drained a second time and refilled with fresh water and passivating inhibitor.  After final filling, the pH of the water shall not exceed the pH of the fresh incoming water by more than 0.5 pH, and all traces of detergent dispersant must be removed as  confirmed by a system water analyses by the Water Treatment Contractor.  Oxidizing biocide, Vaporene 7415 shall be added after addition of the Vaporene corrosion inhibitors, to achieve 5 ppm of free residual chlorine in the first half hour. Continual addition of Vaporene 7415  shall be needed to sustain 4 to 5 ppm of free residual chlorine for the next 6 hours at 2-hour intervals.

B.
All new boilers shall be boiled out with an alkaline boiling out compound to remove grease, oil and foreign matter, at the rate of 50 pounds per 1000 gallons of water in the boiler.  Boil out period shall be a minimum of 12 hours or as recommended by boiler manufacturer.  Steam and return condensate lines shall be cleaned and flushed by running condensate to waste for 24 hours.

C.
This work shall be performed by the Mechanical Contractor under the supervision of a representative of the Water Treatment Contractor.

(OPTION C.
Cleanout work shall be performed by the Water Treatment Contractor utilizing system pumps, coordinating draining and flushing with the Mechanical Contractor.)

D.
Immediately after thorough draining and flushing, system shall be filled with fresh water and initial charge of the specified inhibitors or HVAC grade antifreeze as specified in these specifications under Treatment Specifications.  At no time  shall the system be filled with untreated water.

E.
Four samples of system water shall be taken by the Water Treatment Contractor from each system dated with time of sampling noted; first one prior to addition of cleanout chemical, second one after addition of cleanout chemical during circulation, third one after draining and flushing system to verify cleanliness, and fourth one after initial charge of inhibitor and biocide have been added and circulated for a minimum of one hour to verify inhibitor level.  Samples shall be analyzed completely for pH, detergent levels, inhibitor, total bacteria and suspended matter, with reports issued to Mechanical Contractor and Consulting Engineers to confirm condition of system.

TREATMENT SPECICATIONS

III.
TREATMENT SPECIFICATIONS
III.
TREATMENT SPECIFICATIONS


A.
Metro EZ Treat (For Small Equipment up to 50 Tons) TC \l2 "Metro EZ Treat (For Small Equipment up to 50 Tons)
Mechanical Contractor shall furnish one year's supply of a single All-Purpose Three-in-One corrosion, scale and algae and slime inhibitor METRO EZ TREAT #388, or equal. Inhibitor shall be non-chromate, non-polluting and bio-degradable, and shall be supplied in feeder canisters for simple monthly replacement.  Bleed-off shall be adjusted and canister feeders replaced in accordance with the following schedule:

Equipment Tonnage                    Feeder Canister per Month
Bleed-off

Evaporative Condenser

250 Hours

750 Hours



or Cooling Tower


Operation

Operation
 5 - 10   
1  
3
1/4 gpm

15 - 20  
2   
6
1/2 gpm

25 - 30   
3   
9

           ¾  gpm


40 - 50   
4  
12
1 gpm


See drawing #041091 and 32290 for information.

III.
TREATMENT SPECIFICATIONS - (Continued)
B.
Open Condenser Water Systems  (Over 50 Tons) TC \l2 "Open Condenser Water Systems  (Over 50 Tons)
Cooling Water Treatment Programs

Metro non-polluting VAPORENE Program or equal to maintain the following conditions:



Treatment and Chemical Conditions



Control Level


VAPORENE - Non-toxic organic corrosion and

15 - 25 mg/L  



scale inhibitor. Phosphonate-molybdate with


Phosphonate



non-ferrous metal organic inhibitors and



polymeric anionic dispersants.



or 5 - 10 mg/L











Molybdenum



VAPORENE - EPA registered biocides for


Alternating



control of biological organisms, two



weekly



biocides shall be supplied, one of the 


dosage



glutaraldehyde type; another of 



bromine oxidizing type biocide. (See addendum 



for details.)



pH







7.5 - 9.0 *



Cycles of Concentration




8 Max. **



Total Bacteria






100,000 cpml Max.



Legionella pneumophila




10 cpml Max.***

*
Apply acid or alkali, if required, to be determined from an analysis of makeup water and local atmospheric conditions.  If alkalinity of makeup water exceeds 150 mg/L, sulfuric acid feed is required.  See Feeding Equipment Specifications for sulfuric acid feed system.




For galvanized cooling towers, the range should be 7.0 to 8.0

**
Actual cycles of concentration to be determine from an analysis of the makeup water.

***Perform disinfection cleaning in accordance with ASHRAE guideline 12-2000 immediately when levels are higher than 100 cpml. In addition, perform shutdown and startup disinfection procedures as outlined in the guideline.

III.
TREATMENT SPECIFICATIONS - (Continued)
C.
Closed Recirculating Water Systems TC \l2 "Closed Recirculating Water Systems


System

Treatment and Chemical Conditions

Control Level

Chilled Water/

VAPORENE 6204/6208 or Equal






Closed Cooling



140oF. max.

Buffered sodium molybdate/ nitrite

200 - 300 mg/L






as Sodium Molybdate with non-ferrous

Molybdate






metal organic inhibitor and polymeric 






deposit inhibitor






pH






7.0 - 11.0






VAPORENE 7621 OR Equal





Total Bacteria




1,000 cpml Max.



Hot Water

METRO DUBOTH NB OR EQUAL


180oF. max.

Buffered sodium nitrite as sodium

1500 - 2000 mg/L






nitrite with non-ferrous metal organic

Nitrite






inhibitor and polymeric deposit inhibitor






pH






7.0 - 11.0



Hot Water

METRO DUBOTH NB OR EQUAL


Boiler Systems



250oF. max.

Buffered sodium nitrite as sodium

2500 - 3000 mg/L






nitrite with non-ferrous metal organic

Nitrite






inhibitor and polymeric deposit inhibitor






pH






7.0 - 11.0



Glycol Water

VAPORENE 6302 OR EQUAL


Systems



180oF. max.

Buffered sodium phosphatete as phosphate
1500 - 4000 mg/L






with non-ferrous metal organic  inhibitor 
Phosphate as PO4






and polymeric deposit inhibitor






pH






8.0 - 11.0






Total Hardness 




0.0   mg/L as CaCO
III.
TREATMENT SPECIFICATIONS - (Continued)
D.

Low Pressure Steam Heating Boilers TC \l2 "Low Pressure Steam Heating Boilers (Use for Heating Boilers at  buildings with over 90% steam condensate return only - NO  Humidification or Process Steam and district heating boilers)



Treatment and Chemical Conditions



Control Level


METRO VAPORENE 6208 OR EQUAL


Buffered Molybdate silicate inhibitor



400 - 600 mg/L



as sodium molybdate with polymeric 



Molybdate



scale inhibitors







pH - boiler water






8.0 minimum



Conductivity - boiler water




4000 uS/cm Max.



Cycles of concentration




10 Max.*

*Cycles are based on soft (less than 50 mg/L total hardness as CaCO3) makeup water with less than 5 mg/L SiO2 and 2 mg/L total phosphate.



METRO CORRODINE 710 OR EQUAL


Neutralizing Amine USDA and FDA Approved


pH


- Steam Condensate


8.0 - 9.0




No amines shall be used under following conditions:



1.


Humidification 


2.


Hospital surgical operations rooms



3.


Open steam tables



For district Heating boilers, see process steam boilers for treatment  information.

III.
TREATMENT SPECIFICATIONS  - (Continued)

E.
Process Steam Boilers TC \l2 "Process Steam Boilers (Low or high pressure steam used in humidification, cooking or other process.  Boiler equipment specification should also include:  A Deaerating Heater for boiler feed water regardless of pressure and makeup rate and Water Softener where makeup rate and hardness combined exceed 500 grains per hour).  For humidification boilers, automatic blowdown with online conductivity controllers should be included to minimize carryover and scale formation.



Boiler Water Treatment Program
Metro Duboth and Corrodine 710, or equal, approved by USDA and USPHS, to maintain the following conditions:



Treatment and Chemical Conditions



Control Level

pH








10.5 - 11.5



Alkalinity as Phenolphthalein as CaCO3


200 - 400 mg/L



Organic Polymeric Scale Inhibitor with


10 mg/L Polymer



antifoam







Minimum



Sulfite as sodium sulfite




30 - 50 mg/L



Cycles of Concentration




20 max. *



pH steam condensate





8.0 - 9.0

* Actual cycles of concentration to be determined from an analysis of the makeup             water. 


TESTING EQUIPMENT SPECIFICATIONS

IV.
TESTING EQUIPMENT SPECIFICATIONS TC \l1 "IV.
TESTING EQUIPMENT SPECIFICATIONS
Provide all necessary field test equipment for maintaining control of treatment standards and cycles of concentrations as above.  Test kits shall be supplied by the Water Treatment Contractor and remain the property of the owner.  Test kits shall be as follows



A.
Cooling Water Systems



Metro Chloride Test Kit #82, or equal




Metro Organic Inhibitor Test Kit #7522, or equal, or




Metro  Moly Inhibitor Test Kit #6628, or equal




Metro PDS Test Meter #M6/pH, or equal

B.


Corrosion Rate Testing For Open Condenser & Closed Water Systems



Mechanical Contractor shall provide corrosion test monitoring stations for condenser, chilled and hot water systems.  They shall each consist of a Corrosion Test Rack of 1" pipe installed across the condenser supply and return headers in accordance with NACE/ASTM standards.  Corrosion Test Rack shall have 4 corrosion test stations, a minimum of 12" apart, with 1" flow meter 2 - 15 gpm, to maintain flow at 7.0 gpm.  The test rack shall also include a 1" x 10" Test Spool Piece for monitoring deposits, sessile bacteria and microbiologically induced corrosion (MIC).  Water Treatment Contractor to provide 4 corrosion test coupon holders with one each copper and steel preweighed corrosion test coupons analyzed every 90 days.  Reports to be issued by Water Treatment Contractor’s laboratory shall include photographs of the coupons prior to examination.  Installation of Corrosion Test Rack to be as in the Drawings.  (See Metro Bulletin 751 Corrosion Test Coupon Assembly).



C. 
Closed Recirculating Water Systems



Metro Metronite Test Kit #71, or equal




Metro Molybdate Test Kit #890 or equal

IV.
TESTING EQUIPMENT SPECIFICATIONS - (Continued)


C.
Boiler Water Systems



1.
Heating Boilers

Metro Moly Inhibitor Test Kit #6628, or equal





Metro Corrodine pH Kit #8553, or equal





Metro Conductivity Meter #HJ7B





Metro Chloride Test Kit #82, or equal




2.
Process Boilers




a)
Metro Titration Cabinet for Alkalinity, Chloride, Sulfite and Hardness complete with cabinet, light and extendable tray, Model #9780C4 or equal.





b)
Metro pH Comparator with two pH slides, Phenol Red and Acyl Red #1012JP or equal.





c)
Metro Polymer Test Kit #7831, or equal.





d)
Metro Conductivity Meter #HJ7B.


FEEDING EQUIPMENT SPECIFICATIONS
V.
FEEDING EQUIPMENT SPECIFICATIONS TC \l1 "V.
FEEDING EQUIPMENT SPECIFICATIONS

A.
Open Condenser Water Systems  (50 - 200 Tons Capacity 150 psi Max.) TC \l2 "Open Condenser Water Systems  (50 - 200 Tons Capacity 150 psi Max.)
1.
Semi-automatic Continuous Feed and Bleed System. (See Metro Drawing #8162A).

Mechanical Contractor shall install a Semi-Automatic Chemical Feed and Bleed System including chemical feed pump, mixing tank or drum and bleed-off valve.  The following shall be supplied by the Water Treatment Contractor.

a)
Chemical Feed Pump shall be Liquid Metronics A141-152, 0.15 to 14.4 gpd, 250 psi, 1-60-115V, or equal, for feed of concentrated liquid treatment directly from drum.




b)
Solenoid Bleed-Off Valve with a y-strainer, a manual bypass and a flow meter on bleed-off line from condenser water return line sized for capacity of system.  ASCO, GOYEN, or equal.




c)
Corporation Stop Injection Nozzle Assembly, 1/2" PVC with 3/4 NPT male connection for installation by Mechanical Contractor into condenser water return piping downstream from bleed-off line.  (Note: Maximum pressure for Corporation Stop Injection Assemblies is 150 psi, use injection quill assembly.)




d) 
Spill Containment tanks corrosion resistant with 1.25 times x the holding capacity of chemical storage tanks, one for each chemical.




2.
By-pass Feeder for Shock Treatment

Mechanical Contractor shall install across the condenser water recirculating pump a by-pass feeder, 5 gal., 300 psi, test pressure with 3.5" threaded fill cap as outlined in the drawings.  (See Metro Drawing #6563).  Bypass feeder shall be limited for feeding of inhibitors and non-oxidizing biocides.

V.
FEEDING EQUIPMENT SPECIFICATIONS  - (Continued)

B.
Open Condenser Water Systems (200 - 500 Tons Capacity) TC \l2 "Open Condenser Water Systems (200 - 500 Tons Capacity)


1.
Fully Automatic Metro Automatic  Water Meter Controlled Feed and Bleed System.  (See Drawing #11196)

Mechanical Contractor shall install on the condenser water system a complete packaged prewired feed system and controller supplied by the Water Treatment Contractor for single source responsibility for treatment, feed equipment and service to insure compatibility. Controller shall be Metro Water Meter Controller, or equal.  System shall include:




a)
Metro Water Meter Controller which shall automatically control inhibitor feed and bleed-off from the condenser water system by synchronization of feed and bleed to prevent any disparity between treatment rate and bleed-off rate for accurate control.  Controller shall be a fully integrated system with automatic measurement of makeup water to cooling tower or evaporative condenser by meter installed on the makeup line for control of inhibitor level and cycles of concentration.  It shall also automatically alternate biocide feed with microprocessor circuitry, factory prewired, relays interlocked with system operation and include the following:





1.
NEMA 4X enclosure with LCD display.





2.
Control center consisting of selectable timers: reset timer and percent timer for control of feed and bleed cycle activated by a contact head water meter or pulse accumulator, relay and key pad switch, hand-off auto.  1-60-115 VAC 5 amp control circuit.





3.
LED Indicator lights indicating operating mode, power on, alarm, feed and bleed.





4.
Flow switch assembly, corrosion resistant, 150 psig, 1 gpm  minimum.





5.
An integral 28 day programmable biotimer.




b)
Chemical feed pump, LMI-A141-152, 0.145 to 14.4 gals. Per day capacity, diaphragm type controlled volume pump PVC-Acrylic 250 psi max., 1-60-115V, or equal.  (Above 250 psi, Neptune diaphragm controlled volume pump PVC construction 400 psi max.  Model 520-A-PVC 2.0 gph maximum capacity with 1/6 HP 1-60-115V motor).




c)
Separate feed pumps for inhibitor and biocide feeds directly from chemical containers or storage tanks, one inhibitor pump and two biocide pumps each with a four function valve at discharge, NEMA 4X enclosure on pump drive and one set of spare parts on liquid ends.




d)
Spill Containment tanks corrosion resistant with 1.25 times x the holding capacity of chemical storage tanks, one for each chemical.

V.
FEEDING EQUIPMENT SPECIFICATIONS - (Continued)

B.
Open Condenser Water Systems - (Continued)




e)
Corporate Stop Injection Nozzle Assembly for injection of treatment into condenser water line PVC through brass valve 3/4" male connection at main with 1/2" PVC injection nozzle.  (Note: Maximum pressure for Corporation Stop Injection Assemblies is 150 psi, use injection quill assembly.)




f)
Water Meter on makeup water line to cooling tower in a by-pass.  Meter shall be sized for operation at maximum makeup rate to tower with electric contact switch in the register.  Carlon            “ Model JSJ with 100 gallon contact, or equal. 




g)
Solenoid bleed-off valve on bleed-off line from condenser water return line sized for capacity of system.  ASCO 3/4", Model B210D95, or equal.




h)
Flow Meter on bleed-off line from condenser water return line sized for capacity of system.  F1000RB 3/4", 2 - 10 gpm capacity of equal.




i)
(Use for makeup waters with alkalinity above 150 mg/L as CaCO4).





LMI Sulfuric Acid Feed Pump, Model A121-MR 0.24 to 24 gallon per day capacity, 110 psi, 1-60-115 VAC complete with Sulfuric Acid Injection Nozzle for 1/4" PVC piping from discharge of pump for feed of sulfuric acid directly from a carboy or drum.

(Above 110 psi, Neptune Diaphragm type Sulfuric Acid Feed Pump, Model 510-A-PVC, 150 psi or 520-A-PVC, 400 psi, with 1/6 HP 1-60-115V motor complete with sulfuric acid injection nozzle assembly and suction accessories for feed of sulfuric acid directly from a carboy or drum.)



2.
By-pass Feeder for Shock Treatment




Mechanical Contractor shall install across the condenser water recirculating pump a by-pass feeder, 5 gal., 300 psi test pressure with 3.5" fill line and cap as outlined in the drawings.  (See Metro Drawing #6563).  By-pass feeder shall be limited for feeding of inhibitors and non-oxidizing biocides.

V.
FEEDING EQUIPMENT SPECIFICATIONS - (Continued)

C.
Open Condenser Water Systems (Above 500 Tons) TC \l2 "Open Condenser Water Systems (Above 500 Tons)
1.
Fully Automatic Metro Tower Tender Microprocessor Controller Feed and Bleed System (See Metro Drawing #11196).

Mechanical Contractor shall install on the condenser water system a complete packaged prepiped, prewired automatic feed system and microprocessor controller supplied by the Water Treatment Contractor for single source responsibility for treatment, feed equipment and service to insure compatibility.  Controller shall be METRO TOWER TENDER MICROPROCESSOR CONTROLLER, or equal.

a)
The Microprocessor controller shall automatically control chemical feed and bleed-off from the condenser water system by synchronizing the feed and bleed to prevent any disparity between treatment rate and bleed-off rate and assure accurate control.




b)
Microprocessor controller shall have a fail-safe back-up control, and warning alarm in the event of operational malfunctions.

c)
Microprocessor controller shall be a fully computerized system with automatic measurement of makeup water to cooling tower by meter installed onto the makeup line to the cooling tower for primary control of inhibitor level and cycles of concentration.  Fail-safe back-up control shall consist of conductivity monitor with over-ride of primary control.

d)
Microprocessor controller shall be factory prepiped and prewired.  It shall also automatically alternate biocide feed with programmable timers.  The timers shall be constructed with microprocessor circuitry, relays interlocked with system operation  and include the following:

1.
Microprocessor control center consisting of reset timer, percent timer and limit timer for control of feed and bleed cycle activated by contact head water meter, pulse accumulator, relay and key pad buttons,  HAND-OFF-AUTO.





2.
Flow Switch assembly, prepiped, prewired, 1 gpm  min. flow rate, 150 psig max with flat surface combination conductivity and temperature electrode.

3.
NEMA 4X gasketed panel for simple plug-in installation with terminals for wiring to water meter, solenoid bleed and warning alarm.


4.
Programmable 28 day biotimers to alternate biocide feed with lockout of bleed when activated.

V.
FEEDING EQUIPMENT SPECIFICATIONS - (Continued)

C.
Open Condenser Water Systems  (Above 500 Tons) - 

(Continued)





5.
Fail-safe back-up conductivity monitor and controller solid state prewired to reset timer with warning device when conductivity exceeds present level for preset period of time, which also locks out bleed when bleed time is longer than a set point.





6.
Indicator lamps indicating operating mode power pressure-water meter-conductivity warning.





7.
One line sixteen character Vaccum Fluorescent Alpha Numeric Display with non-volatile memory that requires no battery.




e)
The Controller shall be installed by the Mechanical Contractor as outlined on the drawings, with the following additional external equipment supplied by the Water Treatment Contractor: (See Metro Drawing #11196.)

1. 
Water meter on makeup water line to cooling tower in a by-pass.  Meter shall be sized for operation at maximum makeup rate to tower with electrocontact switch in the register.  (Note: Tonnage and meter connection diameter may vary but tonnage vs gallons per contact should remain as specified.)



500-900 tons Carlon 1-1/2"

Model JSJ with 150 gal contact






901-1500 tons Carlon 2"

Model JSJ with 300 gal contact






1501-2000 tons Carlon 3"

Turbo  with 1000 gal contact






2001-4000 tons Carlon 4"

Turbo with 1000 gal contact

2. 
Solenoid Bleed-off Valve on bleed-off line from condenser water return line sized for capacity of system.  ASCO, or equal.


500-900 tons 1"


Model 821OC4






901-2000 tons 1-1/2"


Model 821OD22






2001-4000 tons 2"


Model 821OC46

3. 
Flow Indicator on bleed-off line from condenser water return line of suitable capacity for system, Blue White Industreis, or equal.






500-900 tons


-
1"






901-2000 tons


-
1-1/2"






2001-4000 tons

-
2"






(Size may vary with cycles of concentration, system pressure and bleed limit timer settings.)

4. 
Inhibitor Feed Pump, Pulsafeeder E Plus H4-SA-KTC1XXX Diaphragm type controlled volume pump, PVDF-TFE, 1.66 gph capacity, 250 psi, 1-60-115V capacity adjustable 01-00 percent variation.

V.
FEEDING EQUIPMENT SPECIFICATIONS - (Continued)

C.
Open Condenser Water Systems  (Above 500 Tons) - 

(Continued)






(Above 250 psi, Neptune diaphragm type controlled volume pump with double ball checks in suction and discharge valves, Neptune 520-A-PVC, 2 gph, 400 psi, 1/6 HP, 1-60-115V, or equal, capacity adjustable for 0-100 percent variation while pump is in operation.)

5. 
Two Biocide and one Dispersant Pumps, Pulsafeeder E Plus H4-SA-KTC1XXX, Diaphragm type controlled volume pump, PVDF-TFE, 1.66 gph capacity, 250 psi, 1-60-115V 5) Fail-safe back-up conductivity monitor and controller solid state prewired to reset timer with warning device when conductivity exceeds present level for preset period of time, which also locks out bleed when bleed time is longer than a set point.

6. 
Corporation Stop Injection Nozzle Assembly 1/2" PVC injection nozzle with 3/4" NPT male connection to the main line for injecting inhibitor into condenser water return line down stream from bleed-off line.  (Note: Maximum pressure for Corporation Stop Injection Assemblies is 150 psi; over 150 psi, use injection quill assemply.)

7. 
(Use for water above 150 mg/L total alkalinity as CaCO3.)






LMI Sulfuric Acid Feed Pump, Model A121-MR, 0.24 to 24 gallon per day capacity, 110 psi, 1-60-115 VAC, complete with Sulfuric Acid Injection Nozzle for 1/4" PVC piping from discharge of pump for feed of sulfuric acid directly from a carboy or drum.

(Above 110 psi, Neptune Diaphragm type Sulfuric Acid Feed Pump, Model 510-A-PVC, 150 psi or 520-A-PVC, 400 psi with 1/6 HP, 1-60-115V motor complete with sulfuric acid injection nozzle assembly and suction accessories for feed of sulfuric acid directly from a carboy or drum.)

8. 
(Use only where automatic pH control is required due to excessive variation of makeup water quality and/or atmospheric conditions).  Mechanical contractor shall install a Metro Tower Tender with an integral pH monitor and controller single packaged unit for wall mounting.  The Controller shall be Metro Tower Tender, Model MCFPB-2, with output relay 5 amp, 115V, 60 Hz, 0-14 pH scale digital readout, a lockout timer to lock out acid feed after preset period of time for safety, including low flow alarm and low pH corrosivity alarm.  Electrode shall be sealed silver/silver-chloride combination electrode in 3/4" PVC Tee, 150 psi pressure rating prepiped in PVC piping with flow switch to deactivate output at less than 1 gpm flow, all prepiped in 3/4" PVC pipe to control panel and prewired for simple electrical and plumbing hookup, installed across recirculating water system as outlined in the drawings.  (See Metro Drawing #11783.)

V.
FEEDING EQUIPMENT SPECIFICATIONS - (Continued)

C.
Open Condenser Water Systems  (Above 500 Tons) - 

(Continued)

9. 
Spill Containment tanks corrosion resistant with 1.25 times x the holding capacity of chemical storage tanks, one for each chemical.


2.
BY-PASS FEEDER FOR SHOCK TREATMENT



Mechanical Contractor shall install across the condenser water recirculating pump a stainless steel 304 by-pass feeder/filter, 150 psi test pressure of the following capacity as outlined on the drawings.  By-pass feeder shall be limited for feeding of inhibitors and non-oxidizing biocides.

The following feeder filters may be used to protect feed controllers’ sensors.  Knight Bag Filter or equal, complete with box of 50 Filter bags, Polyester, 25 microns with flow meter and pressure gauges and a 200 mesh lined stainless steel 304 strainer basket (See Metro Drawing #82989.)
Feeder/Filter

Feeder/Filter
 Inlet/

System  


       Model    
     
Size
Outlet

Flow Meter

Up to 1000 gpm
CK12-2P2-150SSB
     
5 Gal.
2" NPT 
RB200PI-GPM2

1000 to 4000 gpm 
KV140-2P2-150SSB8.   
6 Gal.
2" NPT 
RB200PI-GPM2

Above 4000 gpm
RK30-2P2-150SSB
   
10 Gal.
2" NPT

RB200PI-GPM2



Note: When the above are used as filters, automatic sand filters should be at the cooling tower basins to serve as primary filters so that the bag filters can serve as polishing filters.  Without the sand filters, they become labor intensive to change the filter bags.

V.
FEEDING EQUIPMENT SPECIFICATIONS - (Continued)

D.
Closed Recirculating Water Systems TC \l2 "Closed Recirculating Water Systems
Mechanical Contractor shall install across the condenser water recirculating pump a stainless steel 304 by-pass feeder/filter, 150 psi test pressure of the following capacity as outlined on the drawings, Knight Bag Filter or equal, complete with box of 50 Filter Bags, Polyester, 10 microns with flow meter and pressure gauges and a 200 mesh lined stainless steel 304 strainer basket. (See Metro Drawing #82989.)






Feeder/Filter

Feeder/Filter
 Inlet/

System


Model


    Size

Outlet

Flow Meter
Up to 1000 gpm
CK12-2P2-150SSB
   5 Gal.
2" NPT 
RB200PI-GPM2

1000 to 4000 gpm 
KV140-2P2-150SSB 
8.6 Gal.
2" NPT 
RB200PI-GPM2

Above 4000 gpm
RK30-2P2-150SSB
 10 Gal.
2" NPT

RB200PI-GPM2



*District Heating & Cooling Systems require an chemical injection system in addition to a Feeder/Filter system. Consult our Technical Department for more information.


D. 
Glycol Water Systems



Mechanical Contractor shall install at the makeup line, an automatic glycol feeder, complete with the following:

2. 
NEMA 4X, 8 bit digital controller with a touch keypad, low pressure, low level indicator LEDs, alarm output silence, HOA for manual override.

3. 
Heavy duty gear pump, 115V, 1.5 gpm @100 psi with mechanical seal, pressure gauges and pressure relief valve.

4. 
55 gallon polythene tank with lid, pvc piping and level sensor.

5. 
Conduit prewire, alarm output and pressure switch.

V.
FEEDING EQUIPMENT SPECIFICATIONS - (Continued)

E.
Low Pressure Steam Heating Boilers TC \l2 "Low Pressure Steam Heating Boilers  (Heating Boilers for Local Buildings Only, No District Heating, Humidification - No Process Steam)

Mechanical Contractor shall install a 5 gallon by-pass feeder 300 psi maximum on boiler feed water line with discharge directly into the boiler as outline d on the drawings.  (See Metro Drawing #11364.)

For District Heating, see Process Steam Boilers for revision.

V.
FEEDING EQUIPMENT SPECIFICATIONS - (Continued)

F.
Process (High Steam Loss) Steam Boilers TC \l2 "Process (High Steam Loss) Steam Boilers (250 psi Max.): (Note to Engineer: Boiler Equipment should include deaerator for Boiler Feed Water regardless of pressure and makeup rate and water softener where makeup rate and hardness combined exceed 500 grains per hour).



1.
For boilers up to 10,000 lbs. per hour (300 HP)

a)
Mechanical Contractor shall install a diaphragm type controlled volume chemical feed pump for feeding a single non-phosphate liquid treatment directly from the drum into the storage section of the deaerator as outlined on the drawings interlocked with the boiler feedwater pump for automatic proportioning of chemical treatment into boiler feedwater.  (See Metro Drawing 823.)

b)
Pump shall be designed for system pressure and shall be a diaphragm type controlled volume pump.  LMI Pump, Model A141-152, 250 psi, 0.15 to 14.4 gal. per day capacity, 1-60-115V fractional HP motor, or equal. 

6. 
Automatic conductivity controllers with integral timer and chemical feed pump relays shall be installed to automatically regulate chemical feeds and surface blowdown, one for every two boilers. (See Section V for details)

7. 
Separate metering pumps for individual boilers and feed water tank protection.

8. 
Spill Containment tanks corrosion resistant with 1.25 times x the holding capacity of chemical storage tanks, one for each chemical.



2.
For boilers over 10,000 lbs. per hour (Over 300 H.P.)

a)
Mechanical Contractor shall install a diaphragm type controlled volume chemical feed pump and tank packaged unit with agitator on each boiler and deaerator as outlined on the drawings, interlocked with boiler feed pump or water level control and deaerator control circuit respectively, for automatic proportioning of chemical feed with boiler feed water. (See Metro Drawing 381315.)




b)
Pump shall be designed for system pressure and shall include a 316 SS head, body and relief valve with return piping to tank 1/6 HP, 1-60-115V motor.  Pump shall be diaphragm type controlled volume pump with stainless steel suction and discharge cartridges with double ball check valves capacity adjustable for 0-100% variation while pump is in operation.  Pumps shall be Neptune dia-Pump, Model 515-A-N3, or equal.




c)
Tank shall be 50 gal. minimum capacity, polyethylene steel supported or polyethylene-lined steel with low level sensor cover, and agitator mounted on cover or tank, 1/4 HP, 1-60-115V motor with SS 316 shaft and blade.




d)
Low rpm 350 agitator and floating cover for oxygen scavenger mixing tank, Neptune AG clamp mount, TEFC motor.

e) Separate pumps for individual boilers, deaerator and steam header.




f)
Spill Containment tanks corrosion resistant with 1.25 times x the holding capacity of chemical storage tanks, one for each chemical.




g)
Control panel  with 30 amp power relays and dry contacts for controlling chemical feed pumps, an agitator on/off switch, low level alarm and cutoff shall be installed at the chemical mixing tank.  




h)
Automatic conductivity controllers with integral timer and 5 amp chemical feed pump relays shall be wired to automatically regulate chemical feeds and surface blowdown, one for every two boilers. (See Section V for details)(See Section V for details)

V.
FEEDING EQUIPMENT SPECIFICATIONS - (Continued)

METRO AUTOMATIC CONTINUOUS BLOWDOWN CONTROLLER TC \l2 "METRO AUTOMATIC CONTINUOUS BLOWDOWN CONTROLLER
Automatic Continuous Blowdown Controller shall be installed by the Mechanical Contractor on the top continuous blowdown line for control of dissolved solids level in the boiler as a supplement to the daily bottom blowdown.  Equipment shall include:


1.
Metro Automatic Continuous Blowdown Controller MBC620AXXX  or equal for operation up to two boilers at 250 psi with timer circuit to periodically sample blowdown water and control solids by conductivity; sensor probe 316 SS in 1" bushing, 250 psi, for installation in continuous blowdown line.  (See drawing 981113.)


2.
Motor operated electric blowdown valve, 1/2, 115 VAC, 250 psi, 316 SS ball stem and seat.


3.
Blowdown Throttle Valve Flow Control Valve, 1/2", 300 psig SS seat.


4.
Sample Cooler for boiler water installed on continuous blowdown line, 300 psi test pressure, 316 SS shell and tube.  Prefabricated assembly on a panel with pressure and temperature gauges.


ADDENDUM AND ALTERNATES
VI.
ADDENDUM AND ALTERNATES TC \l1 "VI.
ADDENDUM AND ALTERNATES
In this section, additional feed and control systems are included which are optional depending upon job, size, need and personal preferences.  A variety of treatments, programs, external treatment equipment of demineralizers, filters, feed systems and automatic controllers are available from The Metro Group, Inc. which can tailor fit specific needs.  Please contact your local Metro representative for more information and assistance.


METROBROM 108


CONTINUOUS/INTERMITTENT FEED BIOCIDE

CONTINUOUS/INTERMITTENT FEED BIOCIDE

TREATMENT SPECIFICATIONS

Treatment and Chemical Conditions




Control Level

MetroBrom 108 - EPA registered continuous 



0.3 - 0.5


feed biocide for cooling tower shall be applied 



Bromine


for control of microbiological organisms.

Metrobrom 108 - EPA registered biocide fed



0.5 - 1.0


intermittently with a timer for cooling tower



Bromine


shall be applied for control of microbiological


organisms.

FEED EQUIPMENT SPECIFICATIONS
Metro Brominator for Feed of Biocide - (See Metro Bulletin 802 and Drawing No. 21093.)

Mechanical Contractor shall install an automatic Brominator for feed of METROBROM 108.  Brominator shall consist of 1.4 cu.ft. reinforced polyvinylester tank, complete with 4" cover 1" PVC connections with 1" flow control valve and flow indicator designed for 150 psi max. pressure. Brominator shall be installed at the cooling tower or in the equipment room adjacent to the tower.  A 1" suction line with a two-way normally closed solenoid shall be run from the condenser water pump discharge to the Brominator.  A 1" PVC (or other approved material) discharge line shall be run from the Brominator to the cooling tower pan to distribute treatment into the tower water below the water level at least 12" from the side and bottom of the pan.  Flow indicator and flow control valve shall be installed as indicated on the drawings.

Solenoid valve shall have a y-strainer, a manual bypass isolation valve and unions for maintenance.  Solenoid shall be wired to a Metro Tower Tender Controller or a biotimer for programmable intermittent feed.

Note:   
Liquid Bromine, Vaporene 7309  is available as an alternative to Metrobrome 108.  Consult  our Technical Department for details. 

TESTING EQUIPMENT SPECIFICATIONS TC \l2 "TESTING EQUIPMENT SPECIFICATIONS
Provide necessary bromine test kit for maintaining control of treatment standards.


Metro Bromine Test Kit #6955, or equal.










DISINFECTING POTABLE WATER MAINS
VII.
Disinfecting Potable Water Piping and Fixtures TC \l1 "VII.
Disinfecting Potable Water Piping and Fixtures
After final testing, new or repaired potable water systems shall be disinfected in accordance with New York City Plumbing Code, Section P107.27, or American Water Works Association Standard for disinfecting water mains C601-68. The Plumbing Contractor shall engage a qualified service company experienced in the disinfecting procedures, and testing of potability, Consolidated Water Conditioning Co. of The Metro Group, or equal.  The procedure shall include, but not be limited to, the following:



1.
The pipe system or section to be disinfected shall be flushed with clean potable water until no dirty water appears at the outlet.



2.
The system or part thereof shall be filled with a chlorine-water solution containing a minimum of 50 mg/L available chlorine, and the system or part
thereof shall be valved off and allowed to stand for 24 hours, or it shall be filled with a minimum of 300 mg/L available chlorine for a minimum of 3 hours.



3.
After the application retention time, the chlorine-water solution shall be flushed from the system until the chlorine concentration leaving the main is less than 1.0 mg/L or no higher than that entering the main.



4.
After final flushing and before the water main is placed in service, a sample shall be collected from the end of the line and tested for bacteriological potability and shall show the absence of coliform organisms.



5.
If the initial disinfection fails to produce bacteriologically potable samples confirmed by tests, the disinfection shall be repeated until satisfactory samples have been obtained.






