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BACKGROUND

The Applicant has indicated in the AFC (Section 7.5, p. 7.5-1) that BEP II will be located adjacent to the Blythe Energy Project (BEP) previously licensed by the California Energy Commission on March 21, 2001.  In order to assess the project’s visible water vapor plume impacts, staff requires more information regarding the existing and known future plume sources.   

DATA REQUEST 93.  Please provide a list of the visible water vapor plume sources located near the project site, including those anticipated from BEP.  Also, please provide a map showing the location of each visible water vapor plume source provided in the list.  

RESPONSE TO DATA REQUEST 93.
The only other visible water vapor plume source in the vicinity of the Blythe Energy Project Phase II site is the water vapor plume from the Blythe Energy Project (BEP) cooling towers.  BEP has a cooling tower as the main cooling system for the steam cycle and a condenser tower for the inlet chilling system.  The cooling tower for the BEP II project will be the same as the BEP cooling tower.  BEP II does not have an inlet chilling condenser tower.  There are minor steam plumes coming from miscellaneous steam vents, but these dissipate in relatively short distances and therefore would not contribute relevant data to CEC staff’s cumulative analysis.  Figure 2.0-4 which has been included with the Cover Letter to the Data Responses provides the revised BEP II site plan.  BEP is also depicted on this drawing.

Refer to Section 7.5.2.2.2 of the BEP II AFC for additional detail on the vapor plume for the BEP II Cooling tower.  A similar analysis was performed for the BEP – see Response to Data Request 110.

DATA REQUEST 94.  For all currently existing and known future visible water vapor plume sources, please identify how often they operate and specify whether any are both frequent and visually dominant.  For cooling towers please identify their normal operating schedule and heat rejection load in Megawatts (MW).   

RESPONSE TO DATA REQUEST 94.
The BEP cooling tower will be in operation whenever the plant is dispatched.  The plant is expected to be a base loaded generating facility.  The BEP inlet chilling condenser tower will be in operation whenever the inlet chilling system is in operation, e.g. greater than 50 (F ambient temperatures.  The heat load rejection of the BEP and BEP II cooling towers is 556 MW.  The heat load rejection of the inlet chilling system condenser tower is 45.6 MW.

BACKGROUND

The visible water vapor plume discussion provided in the Visual Resources section of the AFC (Section 7.5.2.2.2, pg 7.5-14 to –16) states that the Applicant performed a SACTI modeling analysis.  A tabular summary of plume dimension results is provided.  Staff will conduct a cooling tower plume modeling analysis to confirm the applicant’s SACTI analysis results and to determine whether potential visual impacts from the cooling tower plume exist.  Staff will require additional project and site data to complete this analysis.

DATA REQUEST 95.  Please provide electronic copies of the SACTI input and output files and the SACTI executable files for review.  Please indicate if any modifications were made to the SACTI executable files and describe those modifications, if any were made.  Please identify if multiple SACTI modeling runs were performed for day/night, fog/no fog, other ambient conditions, etc., and if so, provide electronic files for all cases run.

RESPONSE TO DATA REQUEST 95.
These files have been provided to CEC staff on CD.  No modifications to the executable file were made.  Day/night impacts were not analyzed separately, and no fogging impacts were calculated.
DATA REQUEST 96.  Please provide the meteorological data files used in the SACTI analysis including the raw data files used to create the formatted SACTI meteorological input files.

RESPONSE TO DATA REQUEST 96.
The raw and CD144 format meteorological files for the years 1988 – 1991 that were used in the SACTI analysis have been provided on CD to CEC Staff.

BACKGROUND

Staff also plans to perform a plume modeling analysis for the cooling tower using the CSVP model.  Staff will require additional project data to complete this analysis. 

Please note that staff intends to model the cooling tower using hourly estimated exhaust conditions based on the hourly ambient conditions of the meteorological file used to perform the modeling.  The cooling tower exhaust will be assumed to be saturated at the exhaust temperature determined through interpolation for the hourly ambient conditions.  Therefore, additional combinations of temperature and relative humidity, if provided by the applicant, will be used to more accurately represent the cooling tower exhaust conditions

DATA REQUEST  97.  Please summarize for the cooling tower the conditions that affect vapor plume formation including exhaust temperature, exhaust mass flow rate, and moisture fraction by weight.  These values should account for a range of ambient conditions that shows a reasonable worst-case operating scenario.  For example, ambient conditions from the turbine emissions and operating parameters of AFC Appendix 7.7-A are provided in the table below; however a similar, alternative range of conditions may be provided in the response.  Update any information provided within the table, if necessary.  

	Parameter
	Cooling Tower Exhausts

	Number of Cells
	8 cells (in 1x8 array)

	Cell Height*
	12.19 meters

	Cell Diameter*
	10.07 meters

	Tower Housing Length*
	144.1 meters

	Tower Housing Width*
	16.00 meters

	Ambient Temperature
	30°F
	59°F
	95°F

	Ambient Relative Humidity 
	60 %
	60 %
	40 %

	Duct Burner Status
	
	Off
	On
	
	On
	

	Heat Rejection (Btu/hr)
	--
	1092.9 * 106
	1119.3*106
	
	1130.3*106
	

	Liquid/Gas Mass Flow Ratio
	--
	1.19
	1.26
	
	1.4
	

	Design Inlet Air Flow Rate (lb/h)
	--
	50.45*106
	48.16*106
	
	43.69*106
	

	Exhaust Temperature (°F)
	--
	52.3
	73.3
	
	97.7
	

	Exhaust Flow Rate (lb/hr)
	--
	51.7x106
	48.93x106
	
	45.23 x 106
	


*Stack dimensions from AFC Table 7.5-1, page 7.5-9, and Table 7.7-8, page 7.7-6.  Tower Length (not including circulating pumps) estimated from AFC Figure 2.0-4.
RESPONSE TO DATA REQUEST 97.
See updated table above

DATA REQUEST 98.  Please indicate if the cooling tower has any plume mitigation features that would reduce the exhaust moisture content, which will otherwise be assumed to be saturated.

RESPONSE TO DATA REQUEST 98.
The cooling tower is typical of modern evaporative cooling  towers and does not have any special plume mitigation equipment or procedures.  Air exhausting the tower may be assumed to be saturated, or nearly so.

BACKGROUND

The visible water vapor plume discussion provided in the Visual Resources section of the AFC (Section 7.5.2.2.2, pg 7.5-16 to –17) does not provide information regarding the frequency, duration and size characteristics of the heat recovery steam generator (HRSG) water vapor plumes.  Staff will conduct a HRSG plume modeling analysis using the CSVP model to determine plume frequency and plume dimensions.  Staff will require additional project data to complete this analysis. 

Please note that staff intends to model the HRSG using hourly estimated exhaust conditions based on the hourly ambient conditions of the meteorological file used to perform the modeling.  Therefore, additional combinations of temperature and relative humidity, if provided by the applicant, will be used to more accurately represent the HRSG exhaust conditions.

DATA REQUEST 99.  For staff to conduct CSVP modeling of the HRSG exhaust plumes, please confirm the HRSG exhaust parameter data in the following table.  The values must correspond to maximum heat rejection operating conditions at the specified ambient conditions.  Update any information provided within the table, if necessary.  

	Parameter
	HRSG Exhausts

	HRSG Height*
	39.62 meters

	HRSG Diameter*
	5.64 meters

	Ambient Temperature
	20°F
	59°F
	95°F

	Ambient Relative Humidity 
	60%
	60%
	60%

	Duct Burner Status
	On
	Off
	On
	Off
	On
	Off

	Exhaust Temperature (°F)**
	---
	200
	200
	200
	200
	200

	Exhaust Flow Rate (lb/hr)**
	---
	3768897
	3562120
	3557661
	3298242
	3293783

	Moisture Content (% volume)** 
	---
	7.69
	8.40
	7.99
	9.78
	9.34


*Stack dimensions from AFC Table 7.7-8, page 7.7-6.  

**From AFC Appendix 7.7-A “Emission Calculation Spreadsheets”

RESPONSE TO DATA REQUEST 99.
The data presented in the table is correct as shown.  

DATA REQUEST 100.  Please provide a short discussion regarding the operating assumptions and basis for the HRSG exhaust parameter data that is provided.  Please indicate any relationship between the use of duct burners with ambient conditions and/or expected daily operation profiles (i.e. note the hours of the day duct firing can be reasonably expected to occur).  This information will be used to establish reasonable worst-case operating conditions used in the modeling analysis.

RESPONSE TO DATA REQUEST 100.
Duct burner operation is approximately 2500 hours per year most probably during peak summer periods.  Duct burner operation is for approximately 10 hours per day and five days per week – typically May thru September.  Each HRSG has a duct burner with the design intent to provide additional exhaust energy during higher ambient temperatures when the gas turbine exhaust energy by itself is not sufficient to produce enough steam to maximize the steam turbine generator output.  The steam turbine generator is not oversized for duct firing operation as many plants are.  The duct burner is sized to maintain (if desired) the steam turbine generator output at maximum at higher ambient temperatures.  At lower ambient temperatures, e.g. less than 50 (F, the duct burners will not be operational due to steam turbine steam flow limitations.
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