BNYCP Water Recycling and Reuse Program 

BNYCP expects to achieve significant water use reductions as a result of several process improvements that are currently underway. Once fully completed (expected by the end of 2005) these improvements will result in a net reduction in purchase water of 82,000 gallons per day (GPD). This reduction will be realized through improving the efficiency of the plant water treatment system (a full scale reverse osmosis-RO-system) and through recapture and treatment of water currently leaving the facility as wastewater. 

Achieving this significant reduction is now included as an important environmental indicator for BNYCP. Achievement of this goal will mean significant reductions in the quantity of water purchased from the New York City Water System and will also mean less wastewater discharged to the New York City sewer system. 

BNYCP has identified actions that must be taken in order to achieve the water use reduction target. 

· The Heat Recovery Steam Generator (HRSG) restoration project referenced elsewhere in the Performance Track application will recapture approximately 40 gallons per minute (GPM) of demineralized water that is currently lost to the plant sewer system as a result of HRSG leakage. 

· The plant’s RO water treatment system is currently undergoing operational system upgrading by their contractor, US Filter, to maximize the efficiency and thru put of the RO treatment system. Once completed the RO system will recover additional treated water currently discharged as wastewater. This water will be returned to the process for and ultimately used for steam and electricity generation (BNYCP’s only products). This improvement in RO treatment capacity is expected to contribute 17 GPM of increased treated water recovery and recycling. 

Determining a Method of Normalization

These system improvements will allow BNYCP to recapture, treat, and recycle approximately 57 GPM of wastewater discharged to the sewer.  As such, an estimated 82,000 gallons of wastewater will be recycled daily; while realizing the same across the board reductions in the city water purchased and wastewater discharged. 

In determining a validation method for demonstrating this reduction under the Performance Track program it is important to understand that steam and electricity are BNYCP’s only products.  They are produced through the combustion of natural gas or fuel oil.  Depending upon system demand, as stipulated to BNYCP through its power purchase agreement with Con Edison, BNYCP is required to produce varying steam and/or electricity ratios. This production objective is not within the control of BNYCP but rather is at the sole discretion of Con Edison acting as the system controller for both steam and electricity. Additionally, since BNYCP operates on an interruptible natural gas supply, in accordance with their contract with their natural gas supplier, Keyspan, the plant is required to swap from natural gas to fuel oil during periods when the natural gas supply is low.  This extraordinary degree of uncertainty means that normal production management is not within the control of BNYCP but rather lies with the system needs of the New York City steam heating system, New York Independent System Operator (NYISO) for electric distribution and natural gas supplier.  

BNYCP believes the conventional manner for establishing environmental indicators with normalization factors for annual performance measurement are not appropriate for demonstrating actual reductions for recycling.  Typically, a normalizing factor would tie an environmental indicator to an output parameter.  However, in this case the plant water demands are inherently variable for the following reasons. 

1. BNYCP does not control its mix of products or its level of production. Production levels change hourly as necessary to meet New York City system demand. 

2. Higher steam production requires higher water usage since steam is the product of water.  The plant currently supplies steam by contract to Con Edison (New York City steam system), Brooklyn Navy Yard, and Red Hook Wastewater Pollution Control Plant.  Steam is used by these entities for space heating, refrigeration, and process steam including food preparation, sterilization, and wastewater/sludge treatment.  The steam production is highly variable based on demand and weather conditions.

3. Burning fuel oil requires significantly more water than burning natural gas.  When the plant must swap to fuel oil, water usage is increased to control air emissions and comply with the facility’s air permit.   

4. The plant utilizes its gas turbine power augmentation (PAG) system in order to provide additional electricity output during high demand periods and to meet its contractual obligations.  During PAG operation, water is injected into the gas turbine to produce additional electricity thereby resulting in increased water usage.  Water usage is variable based on the system demand.

BNYCP proposes a normalization factor based on the relationship between heat consumed during steam and electricity production and water used for production purposes. This factor would be based on the gallons of water required for the production of total electric and thermal (steam) production.   Using total electric output, steam output, and city water used, the 2004 normalization factor is 330 pounds of water per million Btu (lbs/mmBtu) or 39.2 gallons of water per million BTU (gal/mmBtu) of production equivalent as heat.  

In 2004 the plant consumed 797,190,040 gallons of water. Based on a projected recycling benefit of at least 2% aggregate recycling for the plant improvements currently underway, the 2007 target at the 2004 production level would be 98% of the 791,190,040 gallons or 781,320,072 gallons. The net water reduction based on the recycling projects would be 9788968 gallons per year. While this represents a target of 2% of the purchase water total a more substantial measure can be found by comparing the net wastewater discharged compared to the net water reduction expected. Based on the wastewater flow comparison the net reduction recycling benefit will reduce wastewater discharge by more than 10% a year. 
Monitoring of Water Use Reductions 

BNYCP already tracks the plant’s water usage and production (mmBtu equivalent) ratio via certified meters for fuel and natural gas flow, steam and electricity output, and water purchase.  This data is tracked monthly and will be presented in the annual Performance Track report.  Additionally, this data is used to prepare and submit certified reports to the Department of Energy, US EPA, NYISO, New York Department of Environmental Conservation, and New York City Department of Environmental Protection. 

Relationship to Production 

As described above and elsewhere in the Performance Track submission, BNYCP’s production is highly variable and based on the New York City system demand.  Moreover, power generated by the plant serves downtown Manhattan; continuously changing production to meet the needs of businesses and provide future economic development to the area around the World Trade Center.  Additional influential factors determining changes in BNYCP’s product mix and rate of output include fuel availability, climate and weather conditions.  Lastly, in April and October 2005, BNYCP is scheduled to remove major generating equipment from service to perform turbine inspection and HRSG restoration projects that will result in production downtime equivalent to six weeks per unit.

During 2004, the plant operated at 20,199,261 mmBtu or 95.8 percent of its design maximum heat consumption rate of 21,079,188 mmBtu.  The current 2007 production projection is very close to the plant design rate thereby necessitating a higher absolute water use as compared to 2004 even though the normalization factor will show a lower gal/mmBtu ratio as a result of the water use reduction projects. Since a large portion of the water (80% or more) actually becomes one of BNYCP’s product in the form of steam the plant will actually realize a greater than 10% net reduction in wastewater by comparing the recycling target of 2% to the plant wastewater flow. 
