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BROOKHAVEN NATIONAL LABORATORY

PROCESS ASSESSMENT FORM

I.
General Information
	Process ID:
	EP-333-CWF
PEP - 333

	Process Name:
	Chilled Water Facility

	Process Flow Diagrams:
	EP-333-CWF-01 

	Process Description:
	The process supplies chilled water and compressed air to the BNL site for various process operations.  Chilled water is produced during off-peak hours and stored in a 3.2 million-gallon storage tank for use the following day.

The significant aspects associated with this operation are: regulated industrial waste, liquid discharges, chemical storage and handling and use atmospheric discharge of a regulated refrigerant (R-11).

The relevant SBMS (https://sbms.bnl.gov/ch00d011.htm) subject areas include: pollution prevention and waste minimization, drinking water, liquid effluents, storage and transfer of hazardous materials, hazardous waste management, Facility Use Agreements, non-radioactive airborne emissions (regulated air emission), and spill response.
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Other relevant documents include:  Plant Engineering Operations & Maintenance Operational Policies & Procedures (http://epweb.pe.bnl.gov/EP_procedures/om.htm), and ES&H Standards 1.2.0 (Environmental, Safety and Health Inspections, Work Planning and Control Subject Area.

	Dept./Div.:
	Plant Engineering

	Dept. Code:
	EP

	Building(s):
	600 and 659

	Room(s):
	N/A
	
	
	

	Point of Contact:
	W. Chaloupka
	x7136
	
	

	Prepared by:
	D&B
	Reviewed by:
	W. Chaloupka
	B. Lee

	Approved by:
	
	W. Chaloupka
	Date:
	


II.
Detailed Process Descriptions and Waste Determination
The Brookhaven National Laboratory (BNL) Chilled Water Facility (CWF) is essentially a recirculating  system that distributes chilled water to the site for use in process operations, receives “used” (warmed) water from the site, chills the returned water and begins the cycle again.  The chilled water, beyond site requirements, is produced during periods of low site electric demand and stored in the Chilled Water Storage Tank.  This processing operation and the associated inputs and outputs of this portion of the CWF are illustrated on Process Flow Diagram EP-333-CWF-01, which is provided in Attachment 1.

The Chilled Water Storage Tank is 88 feet in diameter and 71 feet high and has a capacity of 3.2 million gallons.  The thermal capacity of the tank is 19,750 ton-hours.   It is located adjacent to both the Central Chilled Water Facility (Building 600) and the Central Chilled Water Pump House (Building 659).  The temperature difference ((T) between the chilled water supply and return water must be kept as high as possible since the cooling capacity is directly proportional to the (T.  This system is designed for a (T of 10(F.  Anything less will dramatically reduce the storage capacity of the system, and if too small, will reduce the capacity to zero.  Water at the top of the tank is kept at 52( F and the water at the bottom is kept at 42( F. 

Warm water from the top of the tank is pumped to the chillers in Building 600 by four 3,000 Gallons per Minute (GPM) chilled water pumps located in the Pump House.  These “primary” pumps provide constant flow through each chiller, regardless of the building loads.   

During off-peak hours (6PM to 7AM) chilled water is produced by the four chillers located in Building 600.  Heat is transferred from the incoming water to the refrigerant in the chillers (R-11) and the temperature is reduced to 42(F.  After chilling, the water is treated with a corrosion inhibitor (sodium silicate), a biocide (chlorine dioxide, and a yellow metal (copper and brass) protector (tolyltriazole). The four “secondary” pumps located adjacent to the chillers then either distribute the chilled water to the site or return it to the bottom of the storage tank for future use, depending on site need.  The number of chillers required to charge the tank is based on several factors including the anticipated weather for the following day, the anticipated chilled water load for the following day, and/or the expected chilled water load during the charging period. 

Concurrently, heat is transferred from the refrigerant to another “loop” of water being cycled through the chillers by four pumps located on the lower level of Building 600.  This heated water is then transferred to and cycled through the Air Cooling Tower located behind Building 600.   Water in the Cooling Tower is treated with a corrosion inhibitor (Drewguard 187) and a microbiocide (Drewguard 255).  Periodically, blowdown from the Cooling Tower is discharged to the Sanitary Sewer System and is treated at the STP.  However, it should be noted that this discharge is acceptable to SPDES permitted ground water recharge points 2, 3, 5, 6A and 6B.  

Records include daily logs. 

Regulatory Determination of Process Outputs 

1.0
Chilled Water Storage Tank
The Chilled Water Storage Tank (CWST) receives warm water (52( F) from the site at the top of the tank and stores chilled water (42( F) at the base of the tank.  The temperature difference between the top and bottom water is maintained at 10(F.   As needed, water from the top of the tank is pumped to the Chillers (2.0). 

No waste is generated by this process.

2.0
Chillers
As water is circulated through the chillers, heat is absorbed by the refrigerant and the temperature is lowered to 42( F.  The chilled water is treated with a variety of chemicals (3.0) before site-wide distribution. Warmed refrigerant is cycled through a loop of cooled water inside the chiller (4.0). The synthetic oil used in the chillers is replaced approximately every year.  
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	Dirty Rags
	Non-hazardous waste as determined by process knowledge
	Waste is sent to the HWMF for disposal
	None


3.0
Chemical Treatment
The water is then treated with several ES&H approved chemicals and then pumped to the site for use in various process operations or returned to the bottom of the tank and stored. All of the chemicals added are consumed by the process.
No waste is generated by this process.

4.0
Cooling Tower
The Cooling Tower cycles water through the four chillers in Building 600.  The purpose is to cool down the refrigerant in the chillers after the refrigerant has chilled the water from the Storage Tank.  Water in the tower is air cooled as it flows from the top of the tower to the bottom.  The chemicals added to the cooling water in the tower are also ES&H approved.
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III.
Waste Minimization, Opportunity for Pollution Prevention
2.0
Chillers


During maintenance and cleaning procedures, the machines and parts are wiped with cloth rags. Spent rags are discarded in the hazardous waste drum (2.2).  One potential waste minimization opportunity includes utilizing a laundering service instead of disposal.

On 5/4/00, the ECR team evaluated this option.  Based on life cycle assessment risk/benefit considerations, they concluded that laundering was not a preferred option for reducing this waste stream.


The refrigerant used in the chillers is R-11, which is considered to be an ozone depleting substance.  Plant Engineering should look into the economic feasibility of replacing the R-11 with a non-ozone depleting refrigerant, such as 134.

Updated costs for this work was in the range of $400,000.  Currently, this funding is not available.

IV.
Assessment Prevention and Control
1.0-4.0  Chilled Water Facility

No significant environmental release issues have been identified for the CWF.
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