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Air Quality Data 



 
 



Appendix V-1 

Seasonal Wind Roses 



 
 



 
 
 

 
Annual wind rose for Imperial County Airport. 
Data taken from 1991-1995, all months.   
 
Displays wind speed, direction (blowing from). 
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Spring wind rose for Imperial County Airport. 
Data taken from 1991-1995, March, April, and May.   
 
Displays wind speed, direction (blowing from). 
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Summer wind rose for Imperial County Airport. 
Data taken from 1991-1995, June, July, and August.   
 
Displays wind speed, direction (blowing from). 
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Fall wind rose for Imperial County Airport. 
Data taken from 1991-1995, September, October, and November.   
 
Displays wind speed, direction (blowing from). 
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Winter wind rose for Imperial County Airport. 
Data taken from 1991-1995, December, January, and February.   
 
Displays wind speed, direction (blowing from). 
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Appendix V-2
Construction Emissions



 
 
 





 





 









 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 







Operational Emissions – Point Sources
Appendix V-3
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For Merged Source SCREEN3 Model 

Ref: EPA-454/R-92-019, screening procedure for estimating the air quality impact of stationary sources, 1992.

Merged Parameters for Multiple Stacks
Parameter M:
 M = (hs*V*Ts) / Q

Diesel Generator Firewater Pump
1.981 1.753

181.173 660.343
0.203 0.127

17.726 42.062
738.150 739.150

0.132 0.014

2,005,290            60,328,868          
Note:
1. Use NOx emission rate as example.

The stack that has the lowest value of M is used as a "representative" stack.
So, the representative stack is the "diesel generator" stack.

The SCREEN3 Model Input

Flow Rate (acfm) 1218 17.72571 m/s
Exhaust Temp (degrees C) 465 738.15 K
Stack Diameter (feet) 0.6666667 0.2032 m
Stack height (feet) above ground 6.5 1.9812 m
Diesel generator building height (ft) 6.5 1.9812 m
Diesel generator building width (ft) 4 1.2192 m
Diesel generator building length (ft) 11 3.3528 m
nearby admin building height (ft) 14 4.2672 m
nearby admin building width (ft) 200 60.96 m
nearby admin building length (ft) 150 45.72 m
nearby maintenance building height (ft) 44 13.4112 m
nearby maintenance building width (ft) 180 54.864 m
nearby maintenance building length (ft) 250 76.2 m
nearby firewater tank height (ft) 20 6.096 m
nearby firewater tank horizontal dimension (ft) 40 12.192 m
The distance from the stack to the nearest fence 
line (ft) 1175.634 358.3332 m

Parameters 
hs, stack height (m)
V, = (pei/4) ds

2 vs = stack gas volumetric flow rate (m3/s)
ds, inside stack diameter (m)

Q = Q1 + Q2 = 1  (g/s)

Q, pollutant emission rate (g/s)1

M, merged stack parameter which accounts for the relative influence of 
stack height, plume rise, and emission rate on concentrations

vs, stack gas exit velocity (m/s)
Ts, stack gas exit temperature (K)



Standby Generator
Standby Generator Set: 250kW
Exhaust Stack Height: 6' 6"
Exhaust diameter: 8"
Exhaust flow rate @ full standby: 34.5 m^3/min (1218.0 cfm)
Exhaust gas temperature @ full standby: 465 deg. C
Maximum exhaust backpressure: 10.2 kPa
EPA compliance: Tier 3 compliant
HC (Total Unburned Hydrocarbons) @ full standby: .07 grams/HP-Hour 
NOx @ full standby: 5.67 grams/HP-Hour
CO @ full standby: 0.39 grams/HP-Hour
PM (Particulate Matter): 0.06 grams/HP-Hour
SO2: 0.12 grams/HP-Hour
Smoke (Bosch #): 0.49 grams/HP-Hour
Sound Pressure Data @ 7 meters: 86.3 dB(A)

Firewater Pump
Firewater Pump :  68HP 
Exhaust Stack Height: 5' 9"
Exhaust diameter: 5"
Exhaust flow rate @ full standby: 32.0 m3/min (1,129 cfm)
Exhaust gas temperature @ full standby: 466 deg. C
Maximum exhaust backpressure: 10.0 kPa
EPA compliance: Tier 3 compliant
HC (Total Unburned Hydrocarbons) @ full standby: .02 grams/HP-Hour 
NOx @ full standby: 3.00 grams/HP-Hour
CO @ full standby: 0.38 grams/HP-Hour
PM (Particulate Matter): 0.06 grams/HP-Hour
SO2: 0.13 grams/HP-Hour
Smoke (Bosch #): 0.73 grams/HP-Hour
Sound Pressure Data @ 7 meters: 74 dB(A)



Operational Emissions - Operation and Maintenance Equipment
Appendix V-4



 



Solar Two
Total Operational Emissions for Maintenance Equipment (from Both On-Site and Off-Site)

PM10 PM2.5 CO ROG NOx SOx CO2e
Unmitigated (no watering) 441.42 94.39 238.09 16.46 37.33 0.04 3729.07
Mitigated (with watering) 272.17 58.50 238.09 16.46 37.33 0.04 3729.07

PM10 PM2.5 CO ROG NOx SOx CO2e
Unmitigated (no watering) 3184.29 683.43 606.90 75.50 249.19 0.25 25197.70
Mitigated (with watering) 840.20 186.49 606.90 75.50 249.19 0.25 25197.70

PM10 PM2.5 CO ROG NOx SOx CO2e
Unmitigated (no watering) 554.39 124.67 89.31 12.62 42.35 0.04 4274.27
Mitigated (with watering) 120.22 33.98 89.31 12.62 42.35 0.04 4274.27

Hourly Emissions (lb/hr)

Daily Emissions (lb/day)

Annaul Emissions (ton/year)



Solar Two
Operational Emissions for Maintenance Equipment (On-Site)

PM10 PM2.5 CO ROG NOx SOx CO2e
Unmitigated (no watering) 192.72 41.45 12.43 3.80 16.27 0.02 1750.44
Mitigated (with watering) 23.47 5.57 12.43 3.80 16.27 0.02 1750.44

PM10 PM2.5 CO ROG NOx SOx CO2e
Unmitigated (no watering) 2640.17 567.65 105.28 47.44 203.69 0.20 20947.97
Mitigated (with watering) 296.07 70.70 105.28 47.44 203.69 0.20 20947.97

PM10 PM2.5 CO ROG NOx SOx CO2e
Unmitigated (no watering) 488.28 103.62 19.33 8.76 37.61 0.04 3864.32
Mitigated (with watering) 54.12 12.92 19.33 8.76 37.61 0.04 3864.32

Hourly Emissions (lb/hr)

Daily Emissions (lb/day)

Annaul Emissions (ton/year)
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Solar Two
Operational Emissions for Maintenance Equipment (Off-Site)

PM10 PM2.5 CO ROG NOx SOx CO2e
Unmitigated (no watering) 248.70 52.93 225.66 12.65 21.06 0.02 1978.64
Mitigated (with watering) 248.70 52.93 225.66 12.65 21.06 0.02 1978.64

PM10 PM2.5 CO ROG NOx SOx CO2e
Unmitigated (no watering) 544.13 115.79 501.62 28.06 45.50 0.05 4249.72
Mitigated (with watering) 544.13 115.79 501.62 28.06 45.50 0.05 4249.72

PM10 PM2.5 CO ROG NOx SOx CO2e
Unmitigated (no watering) 66.10 21.06 69.98 3.86 4.74 0.01 409.95
Mitigated (with watering) 66.10 21.06 69.98 3.86 4.74 0.01 409.95

Hourly Emissions (lb/hr)

Daily Emissions (lb/day)

Annaul Emissions (ton/year)
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Reference Source 1: Table C.4, California Climate Action Registry General Reporting Protocol Version 3.0, April 2008.

Reference Source 2: Table C.5, California Climate Action Registry General Reporting Protocol Version 3.0, April 2008.



 



Reference Source 3: Table 1.5-1, EPA AP-42 (http://www.epa.gov/ttn/chief/ap42/ch01/final/c01s05.pdf).
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Greenhouse Gas Emissions From Point Sources and SF6 Leakage
Appendix V-5



 



Solar Two
Estimated GHG emissions from point sources on the proposed Project Site
The calculation below is referred to the "Power/Utility Reporting Protocol Version 1.0 April 2005 ", California Climate Action Registry.

Step 1. Identify the annual consumption of each fossil and non-fossil fuel

Diesel fuel for the generator and the firewater pump

Step 2. Determine annual consumption of the fuel

Max Fuel Flow HHV 
(MMBtu/hr)

Hours of Operation 
(hr/yr)

Fuel Consumed 
(MMBtu)

number of 
unit

Total Annual Fuel 
Consumed (MMBtu)

Emergency Diesel Power Generator 0.85                               13.00                       11.09                  1 11
Diesel Firewater Pump 0.17                               13.00                       2.25                    1 2

13
note:
1. Max Fuel Flow HHV: used 0.853144 MMBtu/hr for the emergency diesel power generator  (335 bhp);
2. Max Fuel Flow HHV: used 0.1731755 MMBtu/hr for the firewater pump (68 bhp).

Step 3. Apply or Derive an Appropriate CO 2  Emission Factors for Each Fuel
Find the emission factors for natural gas and diesel

Natural gas Diesel (Distillate Oil) Unit
53.05 73.14 (kg CO2/MMBtu)

0.003901 0.000907 (kg CH4/MMBtu)
0.001361 0.000358 (kg N2O/MMBtu)

Step 4. Calculate fuel’s carbon dioxide (CO 2 ) emissions

(1) Emergency Diesel Power Generator
Total Emissions (metric tons) = Adjusted Emission Factor (kg CO2/MMBtu) x Fuel Consumed (MMBtu) x 0.001 metric tons/kg

= 0.81 metric tons

(2) Diesel Firewater Pump
Total Emissions (metric tons) = Adjusted Emission Factor (kg CO2/MMBtu) x Fuel Consumed (MMBtu) x 0.001 metric tons/kg

= 0.165 metric tons

Step 5a. Calculate each fuel’s methane (CH 4 ) emissions .

(1) Emergency Diesel Power Generator
Total Emissions (metric tons) = Adjusted Emission Factor (kg CH4/MMBtu) x Fuel Consumed (MMBtu) x 0.001 metric tons/kg

= 1.00594E-05 metric tons

(2) Diesel Firewater Pump
Total Emissions (metric tons) = Adjusted Emission Factor (kg CH4/MMBtu) x Fuel Consumed (MMBtu) x 0.001 metric tons/kg

= 2.04191E-06 metric tons

Step 5b. Calculate each fuel’s N 2 O emissions

(1) Emergency Diesel Power Generator
Total Emissions (metric tons) = Adjusted Emission Factor (kg N2O/MMBtu) x Fuel Consumed (MMBtu) x 0.001 metric tons/kg

= 3.97053E-06 metric tons

(2) Diesel Firewater Pump
Total Emissions (metric tons) = Adjusted Emission Factor (kg N2O /MMBtu) x Fuel Consumed (MMBtu) x 0.001 metric tons/kg

= 8.05959E-07 metric tons

Step 6. Convert CH 4  and N 2 O emissions to CO 2  equivalents and sum all subtotals

Greenhouse Gas GWP (SAR, 1996)
Source: Intergovernmental Panel on Climate Change, Second Assessment Report (1996)

Greenhouse Gas GWP (SAR, 1996)
CO2 1
CH4 21
N2O 310

RESULTS

Total Metric Tons of CO2e = Total Metric Tons of CO2 + CH4 Tons of CO2e + N2O Tons of CO2e

                                   Equipment                     
Cases

Emergency Diesel 
Power Generator 

Diesel Firewater 
Pump

1 Emergency Diesel Power Generator 
and 1 Diesel Firewater Pump 0.81                               0.16                         

Yearly Emissions - Total 
Metric Tons of CO2e

0.98                                         

Total



Solar Two

Typical Typical SF6 Leakage Leakage Leakage
Make Model Lbs/Bkr Rate Lbs/Yr Lbs/Yr

(per Bkr) (All Bkrs)
230kV Main 

Breaker (2000A) 2
GE-Hitachi 

HVB
HP Series

240 1% 2.4 4.8 52.04

230kV 
Transformer 

Breaker (2000A)
5

GE-Hitachi 
HVB

HP Series
240 1% 2.4 12 130.09

34.5kV Capacitor 
Breaker (1200A)

10

GE-Hitachi 
HVB

HS Series

31 1% 0.31 3.1 33.61

34.5kV Solar 
Group Breaker 

(1200A)
15

GE-Hitachi 
HVB

HS Series
31 1% 0.31 4.65 50.41

48.3kV Capacitor 
Switcher 15

Southern 
States

CapSwitc
her 7 0.50% 0.035 0.525 5.69

271.83

Note: 

Greenhouse Gas

GWP 
(SAR, 
1996)

SF6 23,900   

Estimated Maximum Potential Sulfur Hexafluoride (SF6) Emissions Leakage Emissions from 
Proposed Circuit Breakers and Other Transmission System Equipment 

CO2e emissions 
(metric tons/Yr)

Greenhouse Gas Global Warming Potentials (GWPs) - Intergovernmental Panel on Climate Change, Second Assessment Report (1996)

CO2e emissions (metric tons/Yr)

Breaker Qty


	Final M4 - All tabs combined.pdf
	1.pdf.pdf
	2.pdf
	3.pdf
	4.pdf
	5.pdf
	6.pdf
	7.pdf
	8.pdf
	9.pdf
	10.pdf
	11.pdf

	Master_Appendix M2.pdf
	ScanJob11.40_39605.4865277778
	ScanJob11.40_39605.4866087963
	ScanJob11.40_39605.4867013889
	ScanJob11.40_39605.4867939815
	ScanJob11.41_39605.4868750000
	ScanJob11.41_39605.4869444444
	ScanJob11.41_39605.4870254630
	ScanJob11.41_39605.4870949074
	ScanJob11.41_39605.4871875000
	ScanJob11.41_39605.4873726852
	ScanJob11.42_39605.4876273148
	ScanJob11.42_39605.4877893519
	ScanJob11.42_39605.4879398148
	ScanJob11.42_39605.4880324074
	ScanJob11.42_39605.4881134259




