PAGE  
8

Green Building

WATER  TREATMENT  SPECIFICATION

1.0 GENERAL:

This specification is designed to promote the “Green Building” concept by providing water treatment formulations that meet the Green Chemistry classification, by providing state-of-the-art automation to apply the chemicals, and by providing a monitor system to track and record Btu distribution in steam boiler and cooling tower systems.

The chemical supplier shall provide chemicals, feeding and control equipment, monitoring and testing equipment, and in-plant training to those involved with the chemical treatment program.  Recommendations concerning all aspects of the Water Treatment Program shall be made to the Mechanical Contractor, including pre-operational cleaning procedures for all condensers, chill and hot water closed loops, and steam boilers.  The Mechanical Contractor shall have the responsibility of implementing the chemical program during the warranty period.

The water treatment company shall be a recognized specialist who works full time in the field of industrial water treatment.  ISO 9000 qualifications are recommended, with a certified laboratory for the evaluation of liquid or solid samples.  Since on-going service is critical to the success of the program, qualifications of the company, the service representative, and cost will be key factors in the evaluation and selection process.  Information on all items, with three references, shall be submitted with the bid.

The service program will include the following services for a period of one year from the time of start-up, and shall include:

1) Installation and start-up recommendations


2) On site water analyses and recommendations

3) Training of personnel on safety, proper feed procedures, testing, and quality control

4) A minimum of 12 service calls

5) Use of log sheets and record forms

2.0
PRE-OPERATIONAL  CLEANING:                                                                         

Prior to the operation of the condenser, chillers, hot water systems, or steam boilers, the chemical supplier shall provide the mechanical contractor all cleaning chemicals with written recommendations for the application of products and flushing of each system.  If the initial flushing is not adequate after the systems are on line, based on iron and conductivity testing by the chemical supplier, additional flushing may be required by the mechanical contractor.  After the initial flushing, flushing should continue with a slow 1 gpm drain for 3-5 days, or until iron levels are less than 0.1 ppm and the total dissolved solids (tds) are within 10% of the supply water tds (usually 4-5 days).  At that time, the system corrosion inhibitor should be added.

The chemical supplier is responsible only for chemicals required for one cleaning process.  If additional cleaning is needed due to system components not yet connected at the time of initial cleaning, materials for the second cleaning will be the responsibility and cost of the mechanical contractor.

3.0
WATER TREATMENT  CHEMICALS: 

Furnish one year’s supply of the recommended formulas for scale and corrosion protection for all open cooling towers, chill water and hot water closed loops, and steam boilers.


A. The Cooling Tower chemical program shall utilize a “Green Chemical” water treatment program.  This program shall use two Presidental Award materials in the overall program.  The first material is Polyaspartate (PASP) formulated into a single product with additional phosphonate materials and Benzyltriazole for copper corrosion protection.  Sodium molybdate is allowed as a trace element for dosage control only, with a maximum residual of 1.0 ppm.  A substitute trace element may be substituted only if molybdate is not permitted by local or state regulations.   Corrosion shall be monitored with a corrosion coupon “rack” with the objective of 3-5 mils per year (or less) corrosion rate.

No acid materials for pH control shall be allowed and cycles of concentration shall be                  maintained to carry three cycles of concentration, with a maximum total hardness level of 500-600 ppm and a maximum silica level of 160 ppm.  The combined total calcium hardness and total alkalinity level should not exceed 850 ppm.

For biological control, an automated non-oxidizing (no chlorine) dual biocide program will be provided, with the system programmed to apply the biocide two times per week during the hotter months (9) and one time per week during the remaining cooler months (3).  One of the two non-oxidizing materials shall be the Presidental Green Chemistry award winner material Tetrrakis (hydroxymethyl phosphonium sulfate (THPS), which is an excellent bacteriacide.  The second biocide material should be a non-oxidizing material to control algae.

An oxidizing material shall be used two times per year, with the specific objective of sanitizing the tower for potential Legionella bacteria.  

B. All closed chill water and hot water loops shall be chemically cleaned with an alkaline, phosphate formulation containing dispersants, iron sequestrants, and surface-active materials, and then thoroughly flushed.  After complete flushing as described in 2.0, each closed system is to be treated with a liquid nitrite/borate corrosion inhibitor based formulation, with 600-800 ppm nitrite in the chill loop and 800-1200 ppm nitrite in the hot water system.  Once the recommended chemical residual is achieved and documented, any additional chemical required to re-treat the system due to water loss shall be the cost and responsibility of the Mechanical Contractor.

C. For steam boilers, a complete automated proportional feed system is required to apply three chemicals for pretreatment, internal treatment, and another environmentally friendly steamline ethoxolated soya material for steamline corrosion protection.  All formulations shall be in liquid form, and applied directly to the feedwater tank through a stainless steel injection quill, with the exception of the ethoxolated soya steamline chemical which shall be injected through a stainless steel injection quill plumbed direct to the steam header (in the common steam header area if there are multiple boilers).  Note:  The plumbing from the chemical pump applying the sodium sulfite should be plumbed not only to the feedwater tank, but also to each boiler (with a shutoff valve) so that proper off-line and storage procedures may be utilized to protect the boiler(s) from oxygen corrosion at all times.  All chemical plumbing should be in 3/8 inch 316 stainless steel.  This requirement is only for the oxygen scavenger.

D. The internal treatment formulation shall include phosphate, polymer, and phosphonate materials to provide scale and deposition protection and will be applied direct to the boiler feedwater.  The ethoxolated soya steamline chemical shall be injected through a stainless steel injection nozzle direct to the steam header.  

E. Feedwater temperature shall be regulated with a temperature-regulating valve to maintain               feedwater temperature no less than 180 degrees Fahrenheit. 

F. As hard water dramatically increases chemical consumption, a twin unit automatic regeneration based on water usage (not time) water softener shall be installed to insure soft water to the steam boilers at all times.   The Softener shall be professionally serviced two times per year, with a report on each service.  

4.0 CHEMICAL FEEDING AND CONTROL EQUIPMENT:   

Chemical supplier shall provide the following equipment, with appropriate plumbing and wiring schematics:


COOLING  TOWER:

A. All control systems within the Fort Hood complex shall be automated to minimize labor cost, to minimize water consumption, and to maintain a high level of quality control of the applied chemicals.   The Cooling Tower controller shall be a Pulsatrol model MCT 510-EAXXXX, or equal, with drum level sensors for 3 chemicals.  

Controller shall be configured with a L-2 modem connection for phone line communications or direct connection for computer laptop downloading.

B. The supply make-up line to the cooling tower shall be equipped with a totalizing water meter with electric contact head, which should be installed in a convenient area approved for ease of reading (not higher than 6 feet).  In addition, the bleed-off line shall have a totalizing water meter with electric contact head, again installed in an area easily accessed for the meter reader.  Each month, the difference between the total amount of make-up water and the total amount of bleed-off shall be determined to save on sewer discharge costs.  All in-line meters shall be horizontally plumbed with a by-pass, for meter cleaning and/or removal if necessary, to allow for a continuous system operation.

C. The Cooling Tower bleed-off valve shall be an ASCO Zero Pressure Ball Solenoid Valve, or equivalent, which requires zero pressure to operate.  A ½  inch solenoid is required up to 400 tons, or 1200 gpm recirculation rate.  A ¾  inch solenoid is required up to 800 tons, or a 2400 gpm recirculation rate.  A 1 inch solenoid is required if the system tonnage is 800-1200 tons, or a recirculation rate between 2400-3600 gpm.  A Y strainer shall be plumbed immediately in front of the solenoid valve, with a quick opening flush valve plumbed to drain.  The bleedoff solenoid, as well as the bleed-off water meter, shall be plumbed in a by-pass arrangement, allowing the system a method to continue with a manual bleed should the solenoid valve require replacement.

D. Three Pulsafeeder chemical pumps, Model LBO3-SA-VTC1 or equal, shall be provided for the three chemicals (inhibitor and 2 biocides).  The pumps shall be mounted on an “L” bracket or shelf no higher than 50 inches and no less than 40 inches.   The discharge of the 3 pumps shall be direct into the system recirculating line with 3 one inch steel shutoff valves.   

One extra pump liquid end parts kit shall be provided.

E. A ¾ inch supply line manifold to the controller shall be provided.  The sample stream shall have a check valve immediately following the conductivity probe and a Y strainer is to be installed just ahead of the tower controller.  Isolation valves and unions should be on both sides of the controller to facilitate cleaning and/or removal of the strainer or tower controller.  A ½  inch flush/drain/sample valve shall be installed just inside the discharge isolation union.

F. One schedule 80 PVC corrosion coupon rack assembly with a four coupon holder shall be provided.  A flow control valve shall be set at 5 gpm to insure proper flow over the corrosion coupons.

G. Pumps, Controller, and related plumbing shall be prefabricated in a pre-plumbed and pre-wired panel to facilitate installation.

HOT WATER AND CHILL WATER SYSTEMS:

H. Each separate chill water and hot water system shall have a Neptune FTF Filter         Feeder.  This five gallon feeder shall have an operation pressure rating of 200 psi and shall include a box of 6 replacement 5 micron filter bags.

I. Each separate chill water system shall have a schedule 80 PVC corrosion rack assembly with a four coupon holder and a flow control valve set at 5 gpm.  A 100 mesh Y-strainer shall be installed upstream of the coupon rack to insure accurate corrosion rate results.

J. Each separate hot water system shall have a black iron corrosion coupon rack assembly with a four coupon holder and a flow control valve set at 5 gpm.  A 100 mesh Y-strainer shall be installed upstream of the coupon rack to insure accurate corrosion rate results.

K. Each closed loop (chill water and hot water) shall have a Hendley Nitro Series water meter, or approved equal, sized for the makeup line to the chill water and to the hot water systems.  The meter shall have built in frost protection and a center sweep hand sealed register and shall be installed at a height no greater than 6 feet for ease of reading.  The meter shall be installed in the main makeup line but shall be valved with a by-pass line so the meter may be removed without interrupting service.  The resister shall have large numerals for easy reading and shall meet AWWA C708, ISO 4064, G131T19001-ISO9000 performance specifications.  One approved source for this meter is Heron Mfg., Metairie, La. at 1-504-455-2300.

STEAM  BOILERS:

L. Three Pulsafeeder model LB06EA-KTC1 Chemical pumps, or equal, complete with Reed Capsule Switches, shall be activated with the flow proportioning system. The pumps will be activated based on the amount of softened water made up to the boiler, and will feed the chemicals “neat” from the shipping container.  The chemical pumps shall have a stainless steel discharge fitting and 3/8 stainless steel tubing shall be used.

One extra pump liquid end parts kit shall be provided.

One pump shall apply the oxygen scavenger direct to the feedwater tank with an injection quill and this pump shall also be plumbed to each boiler for off-line storage with a shut off valve when not in use.  The second pump shall be provided to apply the internal boiler treatment direct to the boiler feedwater with an injection quill (after the common line from the feedwater pumps), and the third pump shall use an injection nozzle to apply the ethoxolated soya filming material direct to the common steam header. 

M. Each boiler larger than 100 horsepower shall be equipped with a Pulsafeeder Model MBC 610 AXXX automatic blowdown controller, or equal, complete with a Model VP-300 Motorized Valve Package for a single boiler.  With two boilers, the Pulsafeeder Model 620 AXXX model may be substituted, with an additional VP-300 Motorized Valve.  For three boilers, the Pulsafeeder Model 630 AXXX should be used.  The blowdown valve shall be installed in a by-pass with appropriate valves and unions for ease of removal, and to facilitate continued blowdown when in a by-

pass mode.

N. For boilers less than 100 horsepower, the system shall be equipped with a water meter counter, timer prefab system for all three chemicals.  The water meter shall be the size of the makeup line to the feedwater tank and have an electric contact head.  The control system shall be a Boiler Panel 5, complete with water meter, 3 chemical pumps, and blowdown valve, prefabricated by Heron Mfg., Metairie, La. or approved equal. The control system power supply shall be electrically interlocked with the boiler fans so that the system will not receive power if the boilers are offline.

O. All Pumps, Controller, and related accessories shall be prefabricated and pre-wired on a panel mount to facilitate installation, with all chemical pump discharge lines in 3/8 inch stainless steel.

SPILL  CONTAINMENT & SAFETY:

A. All chemicals shall have a double containment chemical storage container, sized to  hold from two to six months chemical supply.  A Transfer pump with 10 feet of transfer hose shall be provided, with shutoff valves and quick disconnect fittings.

B. An eye wash station and shower shall be conveniently located to the chemical feed station for emergency situations.

5.0 TESTING  EQUIPMENT:

A. The chemical supplier shall provide testing equipment for each scale/corrosion product recommended, with log sheets for recording both numeric and graphic test results.  Testing frequency by the Mechanical Contractor and/or User shall be as needed to insure good softener operation (test several times per week), proper chemical residuals, and recommended cycles of concentration (tds).

B. For biocide control, biological test tabs shall be provided for the cooling tower and closed loops.

C. A multi-range Myron-L conductivity meter with pH capability shall be provided to test the supply water, tower water, boiler water, and condensate, and closed loops.

D. A True-Test Model 23-4C-6 Sr.Testmaster Senior, Complete with glassware and reagents, in a wall mounted Cabinet shall be provided, including a high temperature pyrex sample bottle for sampling boiler water.

E. Chemical supplier shall furnish safety equipment for handling chemicals, including safety goggles, gloves, apron, and absorbent.

F. A Neptune GS-316 Grab Station Sample Cooler shall be provided to cool condensate and steam boiler water samples.  Plumbing shall be with ¼ inch Stainless Steel.  Boiler System water sample valves are to be installed for softened water, feedwater, boiler water, and condensate.  Sample port for the cooling water will be installed in the pre-fabricated panel mount.  Samples shall be plumbed, with isolation valves for each sample, to the Grab Station Sample Cooler near a convenient drain.

G. A spill containment basin or individual double containment vessels are required for all chemical drums to contain accidental spills.  

6.0 ENERGY MANAGEMENT:
Incorporating energy efficiency, renewable energy, and sustainable “Green Design” features in all buildings has become a top priority.  Progressive strategies, formalized through Executive Order 13123, known as Greening the Government through Efficient Energy Management mandates a reduction in energy usage.

To monitor system performance and track heat distribution in HVAC facilities, automatic monitoring is required to detect changes in operating conditions, alert maintenance personnel, and provide comprehensive reports on energy and water consumption.

For steam boiler systems greater than 100 HP and cooling tower systems greater that 100 tons of cooling, an EDCS (Energy Data Collection System), or equal, is required.  Specifications for the cooling and boiler monitoring systems are as follows:

BOILER SYSTEMS > 100 HORSEPOWER
BOILER BTU MONITOR:

Install a boiler temperature and flow monitoring system, or approved equal, to the EDCS (Energy Data Collection System) manufactured by Heron Inc., 4116 Page Drive, Metairie, La. 70003-1328.  Phone number 504-455-2300; fax 504-455-2319; email hbroussard@heronsales.com
System shall be capable of tracking and recording on an hourly, daily, weekly, monthly, quarterly, and annual basis (with data base capacity for three years data) the following measurements:

Makeup supply water temperature, and gallons of water consumed, Condensate return temperature, Feedwater temperature, and Hours of operation (burner on).

System shall have a color display with touch screen, and have the capability of entering the following real time operating data:


Boiler steam operating pressure

Fuel Cost (Gas/Oil/Coal)


Percentage makeup


Number of Steam Boilers


Percentage blowdown


Rated HP (each)


Supply water cost


Estimated % boiler efficiency


Discharge water cost


Boiler Stack temperature (full load)

Sensor accuracy shall be +/- 0.8% span with a pressure sensor error of +/- 0.013%/oC and a temperature sensor error of +/- 0.1 oF.    Sensor shall be “smart chip” technology with internal calibration and alarm when sensor replacement is required.  Sensors shall be housed in rugged brass or stainless enclosure with standard ¼ inch NPT fittings.

System shall provide the following average operating conditions, based on 3 second sample intervals and stored on a short term and long term memory for hourly, daily, weekly, monthly, quarterly, and yearly data:


Mass Temperature (Supply, condensate, Feedwater)


Mass Flow  (Supply, Condensate, Feedwater, Steam Produced, Boiler Blowdown)


Heat Distribution (Supply, Condensate, Feedwater, Steam, Blowdown)


Btu Requirement, Average Load, Fuel Consumption, Fuel and Water Cost

System shall provide direct RS232 interface communications and have the capability of downloading to a PC, direct or through phone modem, and shall have Ethernet capability.

WATER METER shall be a Hendley Nitro Series water meter, or approved equal, with built in frost protection and a center sweep hand sealed register that can be removed without shutting down service.  The register shall have large numerals for easy reading and shall meet AWWA C708, ISO 4064, G131T19001-ISO9000 performance specifications.  Meter shall be sized to match the makeup supply line.

===========================================================================

COOLING SYSTEMS > 100 TONS:

COOLING SYSTEM BTU MONITOR:

Install a cooling system temperature and flow monitoring system, or approved equal, to the EDCS (Energy Data Collection System) manufactured by Heron Inc., 4116 Page Drive, Metairie, La. 70003-1328.  Phone number 504-455-2300; fax 504-455-2319; email hbroussard@heronsales.com
System shall be capable of tracking and recording on an hourly, daily, weekly, monthly, quarterly, and annual basis (with data base capacity for three years data) the following measurements:


Flow (gpm) of condenser water and chill water, in and out temperatures of condenser water and chill water, hours of chiller on time, metered gallons of cooling tower makeup and cooling tower bleedoff.  

System shall have a color display with touch screen, and have the capability of entering the following real time operating data:


Saturated Liquid Refrigerant Temperature
Energy Cost (KwH)


Saturated Approach Temperature

Number of Condensers/chillers


Chiller Amperage Load



Rated tons (each chiller)


Supply water cost



Total gpm tower circulation rate


Discharge water cost



Hours per day chiller loading

Sensor accuracy shall be +/- 0.8% span with a pressure sensor error of +/- 0.013%/oC and a temperature sensor error of +/- 0.1 oF.    Sensor shall be “smart chip” technology with internal calibration and alarm when sensor replacement is required.  Sensors shall be housed in rugged brass or stainless enclosure with standard ¼ inch NPT fittings.

System shall provide the following average operating conditions, based on 3 second sample intervals and stored on a short term and long term memory for hourly, daily, weekly, monthly, quarterly, and yearly data:


Mass Temperature (Condenser and Chill Water)


Mass Flow  (Condenser and Chill Water)


Btu Distribution (Condenser and Chill Water)


Btu Average Load Conditions, Hours On-Line, Water & Projected Energy Consumption/Cost

System shall provide direct RS232 interface communications and have the capability of downloading to a PC, direct or through phone modem, and shall have Ethernet capability.

WATER METERS (Makeup and Bleedoff) shall be a Hendley Nitro Series water meter, or approved equal, with built in frost protection and a center sweep hand sealed register that can be removed without shutting down service.  The register shall have large numerals for easy reading and shall meet AWWA C708, ISO 4064, G131T19001-ISO9000 performance specifications.  Meters shall be sized to match the makeup supply line and bleedoff line.
7.0 PRE-APPROVED SUPPLIERS:

All bids must provide documentation of Green Chemical products, MSDS, and application references.  Approved suppliers include the following: 

A. GREEN CHEMICALS:

1. Garratt-Callahan Company

2. Surtech

B. FEEDING AND CONTROL EQUIPMENT :

1. Pulsafeeder

2. Heron Mfg.
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