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BROOKHAVEN NATIONAL LABORATORY

PROCESS ASSESSMENT FORM

I.
General Information
	Process ID:
	EP-334-CSF

	Process Name:
	Central Steam Facility

	Process Flow Diagrams:
	EP-334-CSF-01

	Process Description:
	The process generates and supplies steam to the BNL site for space and water heating.  Steam is also used for numerous manufacturing operations.  The fuels burned in the four boilers are natural gas, No. 6 fuel oil and No. 2 fuel oil.  Approximately 85% of the steam generated and distributed returns as condensate and the process is repeated.
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The significant aspects associated with this process include: regulated industrial waste, atmospheric discharges, liquid discharges and chemical storage and use.

The relevant SBMS (https://sbms.bnl.gov/ch00d011.htm) subject areas include: oil/PCB management, pollution prevention and waste minimization, spill response, storage and transfer of hazardous materials, hazardous waste management, liquid effluents, calibration, drinking water, environmental monitoring and non-radioactive airborne emissions.  Other relevant documents include:  Plant Engineering Operations & Maintenance Operational Policies & Procedures (http://epweb.pe.bnl.gov/EP_procedures/om.htm), ES&H Standard 1.2.0 Environmental, Safety and Health Inspections, Work Planning and Control Subject Area, NYSDEC Title V Permit, NYSDEC Major Petroleum Storage Facility Permit, and ASME Boiler Operator Certifications.

	Dept./Div.:
	Plant Engineering

	Dept. Code:
	EP

	Building(s):
	610 (Boiler House and Tank Farm), 639 (Fuel Transfer Facility)

	Room(s):
	N/A
	
	
	

	Point of Contact:
	W. Chaloupka
	x7136
	
	

	Prepared by:
	D&B
	Reviewed by:
	E. Simon
	J. Williams

	Approved by:
	
	W. Chaloupka
	Date:
	


II.
Detailed Process Descriptions and Waste Determination
The Central Steam Facility (CSF) is an industrial steam generating facility that provides heat for approximately 70 buildings at Brookhaven National Laboratories (BNL) as well as numerous manufacturing operations.  Annual steam production is approximately 600,000,000 pounds and is distributed via approximately 11 miles of piping that makes up the distribution system.  The four high-pressure boilers located in the Boiler House (Building 610) can produce 475,000 pounds of steam per hour at a pressure of 125 PSI.  This is more than adequate to meet the peak winter demand of 175,000 pounds per hour.  The NYSDEC emission point ID’s and boiler ratings are as follow:

	Boiler #
	Emission Point ID
	Boiler Rating 

	1A
	6101A
	56.7 MMBtu

	5
	61005
	225 MMBtu

	6
	61006
	147 MMBtu

	7
	61007
	147 MMBtu


The primary fuel used is natural gas, with No. 6 and No. 2 fuel oils used to a lesser extent.  Operations of the CSF have been broken down into seven major processing steps identified as 1.0 through 7.0.  Process Flow Diagram EP-334-CSF-01, provided as Attachment 1, graphically depicts the process inputs and outputs for the CSF.  

Fuel deliveries for the CSF occur at the Fuel Oil Transfer and Receiving Facility (Building  639) located adjacent to Boiler House.  Fuel is pumped from the tanker trucks to the Tank Farm using four electric transfer pumps.  In the unlikely event of a fuel spill during delivery, all discharge would be contained in the sealed trenches located beneath the impervious concrete delivery pad.  Accumulated storm water in the trenches is allowed to drain to the Sanitary Sewer System located on-site. 

The Tank Farm consists of seven tanks and has a total capacity of over 2,360,000 gallons. All tanks are situated in secondary containment dikes and equipped with alarms, gauges and cathodic protection as required by the NYSDEC Major Petroleum Storage Facility license.  Storm water is inspected and certified free of oil prior to being conveyed through the Sanitary Sewer System to the Sewage Treatment Plant (STP) where it is subject to the facility’s SPDES permit requirements before discharge to the Peconic River.

From the Tank Farm the fuel is pumped to the Boiler House where it is burned in one of the four boilers.  The CSF is equipped with three boilers (5, 6 and 7) that can burn all three of the petroleum products used by BNL for the generation of steam.  Boiler 1A burns only No. 6 and No. 2 fuel oil.  During maintenance operations boiler blowdown is discharged to the STP.  A private contractor performs boiler cleaning.  Solids are taken off-site for disposal and liquids are neutralized and sent to sanitary.  Stack emissions produced by burning petroleum products are monitored to insure the required limits of Nitrogen Oxides and Carbon Dioxide are not exceeded pursuant to the facility’s air permit.  As required, emissions from Boiler 7 are also monitored for opacity limitations.  The stack is cleaned annually by a private contractor and the solid waste generated is taken off-site for disposal.

Other waste streams associated with operations at the CSF include; non-contact cooling water that is discharged to the STP, various scrap metal products that are collected as such, and various cleaning products and rags that are sent to the HWMF for disposal. 

Approximately 85% of the steam distributed throughout the site returns as condensate and is collected in a 10,000-gallon underground storage tank.  The 15% make-up water is supplied by a sodium zeolite water softener.  As the water flows over the synthetic resin beads in the softening unit, scale forming calcium and magnesium ions, which inhibit heat transfer, are replaced with sodium ions. Four vertical centrifugal pumps then transfer the water to the Deaerating Tank.  An auxiliary steam system supplies 10 psi of steam that heats the water to approximately 230( F to remove non-condensable gasses from the water. These gasses are released to the atmosphere.  Boiler water is tested daily for hardness and conductivity.  The waste water and test chemicals are conveyed through the Sanitary Sewer System to the STP. 

Regulatory Determination of Process Outputs 

1.0
Transfer Facility
Although every precaution is taken at the transfer facility while pumping the fuel from the tanker trucks to the Tank Farm (2.0) to prevent oil spills and accidental discharge, some oily waste is generated through normal use and maintenance. Storm water that accumulates in the dikes, within the transfer facility is inspected and must be determined to be free of oil before being drained through the STP and discharged as Outfall 001 to the Peconic River.

	
Waste ID
	
Waste Description
	
Determination/Basis
	
Waste Handling
	Corrective Action Required

	[image: image2.wmf]BROOKHAVEN NATIONAL LABORATORY

PROCESS ASSESSMENT PROGRAM

Dvirka

and

Bartilucci

CONSULTING ENGINEERS

A DIVISION OF WILLIAM F. COSULICH ASSOCIATES, P.C.

Filename: 

¨

1457/PA-

CSF.doc/

cmc

Legend

Solid Waste

Air Emissions

Wastewater

SS = Sanitary Sewer


	Oily Rags 
	Non-hazardous waste as determined by process knowledge
	Waste is sent to the HWMF for disposal
	None
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1.2
	 Storm water Containment Dike Drainage
	Non-hazardous storm- water runoff as determined by visual inspection
	Discharged through STP
	None


2.0
Tank Farm
All of the oil storage tanks at the CSF are situated within impermeable earthen dikes to insure total product containment in the event of catastrophic rupture.  Stormwater that accumulates in the dikes, by the tank farm, is inspected and must be determined to be free of oil before being drained through the STP and discharged as Outfall 001 to the Peconic River.  Fuel from the Tank Farm fuel is pumped to the Boiler House (3.0).
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2.1
	Containment Dike Drainage
	Non-hazardous storm- water runoff as determined by visual inspection
	Discharged through STP
	None


3.0
Boiler House

The four boilers at the CSF burn oil and natural gas to generate steam and supply heat for BNL buildings as well as manufacturing operations.  Approximately 85% of the steam generated is returned to the Boiler House in the form of condensate and collected in a storage tank where the make-up water is added from the Water Softener (4.0).  Air emissions from the combustion of the oil and natural gas are discharged through the smokestack.   The stack is cleaned annually by a private contractor and the residue is taken off-site.  Boiler blowdown is discharged to the STP.  Boiler cleaning is performed by a private contractor who neutralizes the waste in a tanker truck before discharging it to the STP.  
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	Stack Emissions
	Non-hazardous vapors as determined by emission monitoring
	Emissions are released to ambient air
	None

	3.2
	Boiler Blowdown
	Non-hazardous as determined by process knowledge
	Treated at STP 
	None

	3.3
	Boiler Cleaning Waste
	Non-hazardous as determined by process knowledge*
	Neutralized in Contractors Truck before treatment at STP
	None

	
	Stack Residue
	Non-hazardous waste as determined by process knowledge
	Hauled off-site by Private Contractor
	None

	
	Oily Rags, Used Oil Absorbent Pads and Used Speedy Dry
	Non-hazardous waste as determined by process knowledge
	Hauled off-site by Private Contractor
	None

	
	Used Parts
	Non-hazardous waste as determined by process knowledge
	Waste is discarded as scrap metal
	None


*Boiler cleaning waste has been sampled and analyzed.

4.0
Water Softener

The sodium zeolite Water Softener provides the 15% of make-up water to the steam plant.  The composite water is then transferred to the Deaerating Tank (5.0). 

	
Waste ID
	
Waste Description
	
Determination/Basis
	
Waste Handling
	Corrective Action Required

	4.1
	Brine Rinse
	Non-hazardous as determined by process knowledge
	Discharged to STP
	None

	
	Spent Resin Beads
	Non-hazardous waste as determined by process knowledge
	Waste is sent to HWMF for disposal
	None


5.0
Deaerator

Water from the condensate tank is sprayed into the top of the Deaerating Tank, which is supplied with 10 psi of steam from an auxiliary steam system.  This process heats the water to approximately 230(F liberating the oxygen and other non-condensable gases via the vent condenser to the atmosphere.    The boiler water is treated (6.0) and analyzed (7.0) prior to steam generation.
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	Air Emissions
	Non-hazardous vapors as determined by process knowledge
	Vapors are released to ambient air
	None


6.0
Chemical Treatment

Prior to steam generation, Coregen (an oxygen scavenger) and Betz Optimeen (an iron sequester) are added to the water.  These ES&H approved chemicals are metered into the line and are consumed by the process.

No waste is generated by this process.

7.0
Water Analysis

Boiler water is analyzed daily in a laboratory sink for hardness and conductivity.  Drainage from the sink enters the Sanitary Sewer System and is discharged to the STP.  

	
Waste ID
	
Waste Description
	
Determination/Basis
	
Waste Handling
	Corrective Action Required

	7.1
	Test Water
	Non-hazardous waste as determined by process knowledge
	Discharged to STP
	None


III.
Waste Minimization, Opportunity for Pollution Prevention
1.0
Transfer Facility

3.0 Boiler House

During machining operations, the machine and parts are wiped with rags to remove any oil and debris. Spent rags are discarded in a non-hazardous waste drum. Waste rags are discussed in more detail in the PAF for Machine Shop Operations.  One potential waste minimization opportunity includes utilizing a laundering service instead of disposal.

IV.
Assessment Prevention and Control
1.0-7.0  Central Steam Facility

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