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TECHNICAL AREA: AIR QUALITY 

Data Request 1 Rev: Please provide copies of all substantive District correspondence 
regarding the PEC permit application, including e-mails, within 
one week of submittal or receipt. This request is in affect until the 
final Commission Decision has been recorded. 

Response:  

Effective this date of PEC’s response to the CEC Data Request dated December 8, 2006, PEC 
plans to provide the CEC with copies of all substantive correspondence between PEC and the 
SJVAPCD (Air District or District) within one-week of submittal or receipt. 
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TECHNICAL AREA: AIR QUALITY 

Data Request 2 Rev: Please provide revised project emission tables that incorporate 
all proposed changes to the gas turbine and emergency engine 
emissions. The tables with revised emission values would likely 
include: Table 5.2-12, Table 5.2-13, Table 5.2-14, Table 5.2-15, 
Table 5.2-21, Table 5.2-24, and the tables provided in Appendix 
I, Attachment C.  

Response:  

Revised Tables 5.2-12, 5.2-13, 5.2-14, 5.2-15, 5.2-21 and 5.2-24 are provided below.  The most 
significant change in these emission data compared with those in the AFC result from an 
improvement in the manufacturer’s guaranteed PM10 emission rate for the LMS100 CTGs from 11 
lb/hr/turbine to 6 lb/hr/turbine. Other much smaller changes have resulted from small revisions to 
the turbine commissioning and startup emissions, as described in the responses to several other 
data requests.  Sulfur dioxide emissions from the turbines continue to be calculated in these tables 
based on a very conservative assumed natural gas fuel sulfur content of 0.75 grains per 100 dry 
standard cubic feet, since this is the sulfur level required to be assumed per the policy of the San 
Joaquin Valley Air Pollution Control District.  However, per agreement with SJVAPCD, emissions 
offset requirements for this pollutant will be determined based on an annual average sulfur content 
of 0.32 grains per 100 dry standard cubic feet. 

Revised operational emission spreadsheets replacing those originally presented in Appendix I, 
Attachment C are also provided immediately following the above mentioned revised tables. 



Panoche Energy Center 

Application for Certification 

Data Requests Responses 

06-AFC-5 

PEC Data Request Responses Jan 9 2007.doc  AQ-3 

TABLE 5.2-12 (REVISED) 

1-HOUR OPERATING EMISSION RATES FOR CTG OPERATING LOAD SCENARIOS 

Load 

Exhaust 
Flow 
(acfm) 

Exit 
Velocity 
(ft/s) 

Exit 
Temp 
(°F) 

NOX 
Normal 
(lb/hr) 

NOX 
Uncontrolled 

(lbs/hr) 

CO 
Normal 
(lbs/hr) 

CO 
Uncontrolled 

(lbs/hr) 

SO2 

Normal 
(lbs/hr) 

SO2 
Uncontrolled 

(lbs/hr) 

VOC 
Normal 
(lbs/hr) 

VOC 
Uncontrolled 

(lbs/hr) 

PM10 
Normal 
(lbs/hr) 

PM10 
Uncontrolled 

(lbs/hr) 

100%              

114°F Off 816,088 95.0 817 7.20 80.6 10.46 183.1 1.7 1.7 2.0 3.0 6.0 6.0 

114°F On 854,672 99.5 801 7.63 85.4 11.23 196.6 1.8 1.8 2.67 3.2 6.0 6.0 

63°F  888,554 103.5 787 8.03 89.9 11.81 206.6 1.9 1.9 2.2 3.3 6.0 6.0 

17°F 873,723 101.7 741 7.79 87.2 11.45 200.4 1.85 1.85 2.43 5.1 6.0 6.0 

75%              

114°F 721,939 84.1 800 6.12 68.5 8.86 155.1 1.48 1.48 1.80 2.7 6.0 6.0 

63°F 746,033 86.9 766 6.32 70.8 9.22 161.4 1.54 1.54 1.93 2.9 6.0 6.0 

17°F 737,502 85.9 746 6.19 69.3 9.02 157.9 1.52 1.52 2.05 4.3 6.0 6.0 

50%              

114°F 578,809 67.4 804 4.49 50.3 6.47 113.3 1.12 1.12 1.1 1.1 6.0 6.0 

63°F 598,001 69.6 783 4.57 51.2 6.81 119.1 1.15 1.15 0.92 1.1 6.0 6.0 

17°F 591,948 68.9 765 4.61 51.6 6.63 116.1 1.17 1.17 1.53 2.3 6.0 6.0 

Note: Maintenance rates are uncontrolled emission rates. 
ºF  =  degrees Fahrenheit 
%  =  percent 
acfm  =  actual cubic feet per minute 
CO  =  carbon monoxide 
CTG  =  combustion turbine generator 
lbs/hr  =  pounds per hour 
ft/s  =  feet per second 
NOX  =  nitrogen oxide(s) 
Ops  =  operations 
PM10 = particulate matter less than 10 micrometers in diameter 
VOC  =  volatile organic compounds 
SO2  =  sulfur dioxide 
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TABLE 5.2-13 (REVISED) 

CRITERIA POLLUTANT EMISSIONS FOR EACH  

CTG DURING STARTUP AND SHUTDOWN 

Startup/Warmup 
10 minutes/20 minutes 

 
Shutdown 

10.5 minutes 

Pollutant 

Startup 
Total lbs  
per Event 

Warmup 
Total lbs  
per Event 

 
Total lbs 
per Event 

NOX 5.0 17.3  6.0 

CO 14.0 39.3  47.0 

VOC 3.0 0.8  3.0 

SO2 0.32 0.63  0.33 

PM10 1.0 2.0  1.05 

Notes: 
CO  =  carbon monoxide 
CTG  =  combustion turbine generator 
lbs  =  pounds 
NOX  =  nitrogen oxide(s) 
PM10  =  particulate matter less than 10 micrometers in diameter 
VOC  =  volatile organic compounds 
SO2  =  sulfur dioxide 
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TABLE 5.2-14 (REVISED) 

CRITERIA POLLUTANT SOURCES AND EMISSION TOTALS  

FOR THE WORST-CASE PLANT-WIDE EMISSIONS SCENARIOS CORRESPONDING TO ALL 

AVERAGING TIMES 

Sources 

Turbines 
1-4 

Diesel 
Fire 
Pump 

Cooling 
Tower Averaging 

Time Operating Equipment Pollutant Emissions in lbs – Entire Period 

NOX 672.24 1.38 - 

CO 1,222.52 0.23 - 

1-hour Four turbines operating at highest 
commissioning rate, except for SO2 which 
uses normal operating load for all. 

SO2 7.6 0.002 - 

3-hour All turbines operating at normal operating 
loads. 

SO2 22.8 0.002 - 

8-hour Four turbines operating 8 hours at highest 
commissioning rates.  

CO 9,780.16 0.23 - 

PM10 576.0 0.05 8.4 24-hour For PM10, turbines operate with 3 startups, 3 
shutdowns, and remaining time at normal 
operating load, plus cooling tower and 1 hour 
of fire pump. For SO2, turbines operate at 
normal operating load.  

SO2 182.4 0.002 - 

NOX 193,943.2 71.54 - 

PM10 120,000.0 2.75 1,750.0 

Annual Turbines operate for 5,000 total hours which 
include 365 startups, 365 shutdowns, and 
4,754 hour at normal operating loads. 
Cooling Tower operates 5,000 hours and fire 
pump operates 52 hours (1 hour per week). 

SO2 36,718.0 0.12 - 

Notes: 
CO  =  carbon monoxide 
lbs  =  pounds 
NOX  =  nitrogen oxide(s) 
PM10  =  particulate matter less than 10 micrometers in diameter 
SO2  =  sulfur dioxide 
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TABLE 5.2-15 (REVISED) 

ESTIMATED ANNUAL PEC OPERATIONAL EMISSIONS  

OF CRITERIA POLLUTANTS 

Pollutant Emissions (tons/year)1,2 

SO23 18.36 

NOX 97.01 

VOC 30.33 

PM104 60.88 

CO 185.46 

Lead Negligible5 

Notes: 
1 Includes emissions from four turbines, cooling tower, and 52 hours per 

year testing of the emergency diesel fire pump driver. 
2 Turbine missions based on 365 startups and shutdowns, and 4,754 hours 

of normal full-load operations for each turbine. 
3   SO2 emissions shown in this table are calculated based on a worst-case 

natural gas fuel sulfur content of 0.75 grains per 100 standard cubic feet. 
4   PM10 emissions include both filterable (front-half) and condensable (back-

half) particulates. 
5 Lead emissions are ‘non-detect’ from AP-42 for natural gas-fired 

combustion turbines and the diesel fire pump will operate no more than 24 
hours per year. 

CO  =  carbon monoxide 
NOX  =  nitrogen oxide(s) 
PM10  =  particulate matter less than 10 micrometers in diameter 
VOC  =  volatile organic compounds 
SO2  =  sulfur dioxide 
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TABLE 5.2-21 (REVISED) 

ESTIMATED EMISSIONS OFFSETS REQUIREMENTS 

Calendar Quarter 
Project Emissions 

(tons) 
ERCs Required 

(tons)1,2 

NOx   

First 21.34 27.742 – 32.01 

Second 21.34 27.742 – 32.01 

Third 31.04 40.352 – 46.56 

Fourth 23.28 30.264 – 34.92 

Max. Annual Total  145.50 tons 

VOC   

First 6.67 8.671 – 10.005 

Second 6.67 8.671 – 10.005 

Third 9.71 12.623 – 14.565 

Fourth 7.28 9.464 – 10.920 

Max. Annual Total  45.495 tons 

PM10   

First 13.39 17.407 – 20.085 

Second 13.39 17.407 – 20.085 

Third 19.48 25.324 – 29.22 

Fourth 14.61 18.993 – 21.915 

Max. Annual Total  91.305 tons 

SOx3   

First 1.78 1.78 

Second 1.78 1.78 

Third 2.59 2.59 

Fourth 1.95 1.95 

Max. Annual Total  8.10 tons 

Notes: 
1 Quantity of ERCs required depends on distance factor applicable to 

individual emission reduction sources. Values shown here 
correspond to a range of distance factors from 1.3/1 to 1.5/1 

2 No distance factor applied in calculating SO2 ERC requirements, 

because annual emissions for this pollutant will be below the 
SJVAPCD offset triggering threshold of 27.375 tons 

3    For purposes of offset calculations, SO2 emissions are 
calculated based on a natural gas fuel  

 
ERCs  =  emission reduction credits 

NOx  =  nitrogen oxide(s) 

PM10  =  particulate matter less than 10 microns in diameter 
SOx  =  sulfur oxides 
VOC   =   volatile organic compounds 
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TABLE 5.2-24 (REVISED) 

PSD EMISSION THRESHOLD TRIGGERS  

FOR NEW STATIONARY SOURCES 

Pollutant 
Significant 

Thresholds (tpy) 
Project 

Emissions (tpy) 
PSD Triggered 
by Project? 

SO2 250 8.01 No 

NOX 250 97.01 No 

VOC 250 30.33 No 

PM10 250 60.88 No 

CO 250 185.46 No 

Project emissions include all emissions from natural gas turbines, cooling 
tower, and emergency diesel fire pump driver. 
Notes: 
CO  =  carbon monoxide 
NOX  =  nitrogen oxide(s) 
Pb  = lead 
PM10  =  particulate matter less than 10 micrometers in diameter 
PSD =  prevention of significant deterioration 
SO2  =  sulfur dioxide 
tpy  =  tons per year 
VOC  =  volatile organic compounds 
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APPENDIX I   

     AIR QUALITY DATA

       ATTACHMENT C

SUPPORTING INFORMATION ON ESTIMATION OF PROJECT
OPERATION EMISSIONS
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PEC Turbines 100%

Case 100 101 104 107
Ambient Temperature (°F) 114 114 63.3 16.8
Stack Diameter (ft) 13.5 13.5 13.5 13.5
Exhaust Flow (lb/hr) 1496922 1584697 1669071 1710622
CTG Load Level 100% 100% 100% 100%

Evap. Cooler OFF ON OFF OFF

Data from Vendor Area = 143.14 ft
2

Expected Operation of Each Gas Turbine - Normal Operation
(Reference: Emission Summary GE LMS100 PA Turbine/Site Specific (372 elev) Information)
Heat Consumed (MMBTU/hr) 813.8 862.5 909.7 885.2
Turbine Outlet Temperature (°F) 817 801 787 741
Exhaust Flow (acfm) 816088 854672 888554 873723
Stack Exit Velocity, ft/m 5701.4 5970.9 6207.6 6104.0
Stack Exit Velocity, m/s 28.96 30.33 31.53 31.01
Nitrogen, % Vol 71.82 71.54 71.84 72.68
Oxygen, % Vol 11.51 11.43 11.49 12.08
Carbon Dioxide, % Vol 3.95 3.95 3.96 3.78
Argon, % Vol 0.86 0.86 0.86 0.87
Water Vapor, % Vol 11.85 12.20 11.83 10.57
Molecular Weight 28.01 27.97 28.01 28.13

Data from Vendor

Average Emission Rates from Each Gas Turbine (lbs/hr) - Normal Operations 

NOX at 28 ppmvd pre-BACT level 80.60 85.40 89.90 87.20

NOX at 2.5 ppmvd BACT level 7.20 7.63 8.03 7.79

CO at 105 ppmvd pre BACT level 183.10 196.60 206.60 200.40
CO at 6.0 ppmvd BACT level 10.46 11.23 11.81 11.45
UHC at 4-7 ppmvd pre-BACT level 4.50 4.80 6.70 8.60
VOC at 2.4-4.2 ppmvd BACT level 3.00 3.20 3.30 5.10
VOC at 2.0 ppmvd BACT level 2.00 2.67 2.20 2.43

SO2 short-term rate 1.70 1.80 1.90 1.85

SO2 annual rate 1.70 1.80 1.90 1.85

PM10 6.00 6.00 6.00 6.00

NH3 at 10 ppmvd tBACT level 10.70 11.30 11.90 11.50

Sulfur content in fuel basis for above: 0.75 grains total S/100 scf short-term

Sulfur content in fuel basis for above: 0.75 grains total S/100 scf long-term

Data from Vendor  
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Startup / Shutdown Emissions from Turbine 

Startup

duration in minutes 10 20 30 30 Average 1 hour of 

Startup SCR Warmup Total Startup Normal Startup Startup

Emissions Emissions Emissions Emissions Emissions Emissions

lb/event lb/event lb/event lb/hour lb/hour lb/hour

NOX 5.00 17.30 22.30 8.03 26.31 44.6

CO 14.00 39.30 53.30 11.81 59.20 106.6
VOC 3.00 0.80 3.80 2.67 5.13 7.6

SO2 0.32 0.63 0.95 1.90 1.90 1.9

PM10 1.00 2.00 3.00 6.00 6.00 6

Assumptions:

Startup Emissions for CO, NO2, PM10, and VOC integrated from data provided by GE and Bibb.  

SO2 emissions assume complete conversion of all sulfur to SO2.

Normal emissions are highest of four operating cases listed above (case 104), except for VOC.

Shutdown

duration in minutes 10.5 49.5 1 hour of 

Shutdown Normal Total Shutdown Shutdown

Emissions Emissions Emissions Emissions
lb/event lb/hour lb/hr lb/hour

NOX 6.00 8.03 12.62 34.3

CO 47.00 11.81 56.74 268.6
VOC 3.00 2.67 5.20 17.1

SO2 0.33 1.90 1.90 1.9

PM10 1.05 6.00 6.00 6.0

Assumptions:

Shutdown Emissions for CO, NO2, PM10, and VOC integrated from data provided by GE and Bibb.  

SO2 emissions assume complete conversion of all sulfur to SO2.

Normal emissions are highest of four operating cases listed above (case 104) except for VOC.
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Commissioning Emissions

Hours NOx CO VOC PM10 SO2

First Fire 16 178.00 727.00 18.50 96.00 30.4

Synch & Check E Stop 12 133.50 545.20 13.90 72.00 22.8

Additional AVR Testing 12 251.00 363.20 8.70 72.00 22.8

Break-In Run 8 167.30 242.10 5.80 48.00 15.2

Dynamic AVR 40 1959.40 3012.00 191.90 240.00 76

Base Load AVR 16 2689.00 4890.00 239.00 96.00 30.4

Total Commissioning Hours 104

Maximum Emission Rates lb/hr

NOx CO VOC PM10 SO2

First Fire 16 11.13 45.44 1.16 6.00 1.90

Synch & Check E Stop 12 11.13 45.43 1.16 6.00 1.90

Additional AVR Testing 12 20.92 30.27 0.73 6.00 1.90

Break-In Run 8 20.91 30.26 0.73 6.00 1.90

Dynamic AVR 40 48.99 75.30 4.80 6.00 1.90

Base Load AVR 16 168.06 305.63 14.94 6.00 1.90

Worst-Case 1-Hour Emissions per Turbine

Worst-Case 1-Hour Emissions are equal to the commissioning emission rates, except for SO2 which has worst-case 

emissions during normal operations and PM10 which has worst-case emissions during startup. 

Emissions per turbine lb/hr g/s

NO2 168.06 21.18

CO 305.63 38.51

VOC 14.94 1.88

SO2 1.90 0.24

PM10 6.00 0.76

Worst-Case 3 Hour Emission Rate per Turbine

Only SO2 is considered for an average 3-hour Ambient Air Quality Standard.  

Worst-case 3-Hour Scenario are equal to 3 hours at normal rate.  
Worst-

case 

Total

Startup 

/Warmup Shutdown

Normal 

Operations

Worst-case 

Total

Startup 

/Warmup Shutdown

Normal 

Operations

Worst-

case 

Total

g/s

Total Hours of Operation 3.0 3.0 3.0

SO2 1.90 1.90 5.71 5.71 0.24

Emissions per turbine lb/hr Total lbs

Total Pounds Emitted
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Worst-Case 8-Hour Emission Rates
Only CO is considered for an average 8-hour Ambient Air Quality Standard.

Worst-case 8-Hour Scenario includes 8 hours of commissioning. Only one turbine will be undergoing commissioning at any one time.  
Worst-

case 

Total

Startup 

/Warmup Shutdown

Commis-

sioning

Normal 

Operations

Worst-

case 

Total

Startup 

/Warmup Shutdown

Commis-

sioning

Normal 

Operations

Worst-

case 

Total

g/s

Total Hours of Operation 8 8 0 8 0.00
CO 305.63 305.63 0.00 2445.00 2445.00 0.00 38.51

Worst-Case 24 Hour Emission Rate

Only SO2 and PM10 are considered for an average 24-hour Ambient Air Quality Standard.

Worst-case 24-Hour Scenario for PM10 includes 3 Startups, 3 Shutdowns, and remaining time at normal rate.

Worst-case 24-hour scenario for SO2 uses normal operations.  

Worst-

case 

Total

Startup 

/Warmup Shutdown

Normal 

Operations 

Worst-case 

Total

Startup 

/Warmup Shutdown

Normal 

Operations

Worst-

case 

Total

g/s

Total Hours of Operation 24 1.50 0.525 21.975 1.50 0.525 21.975
NOX 10.89 44.60 34.29 8.03 261.29 66.90 18.00 176.39 1.37

CO 23.35 106.60 268.57 11.81 560.33 159.90 141.00 259.43 2.94

VOC 3.29 7.60 17.14 2.67 79.00 11.40 9.00 58.60 0.41

SO2 1.90 1.90 41.83 0.00 0.00 41.83 0.24

PM10 6.00 6.00 6.00 6.00 144.00 9.00 3.15 131.85 0.76

SO2 Commissioning PM10 Commissioning

First Fire 1.90 First Fire 6.00 Commissioning

Synch & Check E Stop 1.90 Synch & Check E Stop6.00

Additional AVR Testing 1.90 Additional AVR Testing6.00 First Fire Synch & Additional Break-In Run Dynamic Base Load

Break-In Run 1.90 Break-In Run 6.00 Check E StopAVR Testing AVR AVR

Dynamic AVR 1.90 Dynamic AVR 6.00 Emissions Emissions Emissions Emissions

Base Load AVR 1.90 Base Load AVR 6.00
CTG Commissioning testing could operate for 24 hours. 16 12 12 8 40 16

NOX 178.00 133.5 251 167.3 1959.4 2689

CO 727.00 545.2 363.2 242.1 3012 4890
VOC 18.50 13.9 8.7 5.8 191.9 239

SO2

PM10 96.00 72 72 48 240 96

Emissions per turbine

Emissions per turbine

lb/hr

lb/hr

Total lbs

Total lbs

Total lbs
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Average Annual Emissions
Average Operation lb/hr Emission Rates presented below for normal operations are based on the 63°F, 100% load operation scenario for 5,000 total operating hours, 

which includes 365 startup/warmup events, 365 shutdown events, and 20 maintenance hours. 
Worst-case total emission rate incorporates estimated operating hours at different temperatures.

Worst-

case 

Total

Startup 

/Warmup Shutdown

Normal 

Operations 

Worst-case 

Total

Startup 

/Warmup Shutdown

Normal 

Operations 

Worst-

case 

Total

g/s

Total Hours of Operation 5000 182.50 63.88 4753.6250
Number per Scenario 365 365

Duration of Event (min) 30 10.5 60

NOX 5.53 44.60 34.29 8.03 48485.8 8139.5 2190.0 38156.3 0.70

CO 10.59 106.60 268.57 11.81 92729.4 19454.5 17155.0 56119.9 1.33
VOC 1.73 7.60 17.14 2.67 15158.3 1387.0 1095.0 12676.3 0.22

SO2 1.09 1.90 1.89 1.90367 9516.5 346.8 120.5 9049.3 0.14

PM10 3.42 6.00 6.00 6.00 30000.0 1095.0 383.3 28521.8 0.43

Note: Worst-case lb/hr is the total emissions (lbs) over 8760 hours/year

Estimated annual normal operating hours 4754

cooling tower +

ANNUAL TOTALS 1 unit 4 units turbines + fire pump turbines + fire pump

NOX 24.24 96.97 tpy 97.01 tpy 97.01 tpy

CO 46.36 185.46 tpy 185.46 tpy 185.46 tpy
VOC 7.58 30.32 tpy 30.33 tpy 30.33 tpy

SO2 4.76 19.03 tpy 19.03 tpy 19.03 tpy

PM10 15.00 60.00 tpy 60.00 tpy 60.88 tpy

Emissions per turbine lb/hr Total lbs
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PEC Turbines 75%

Case 102 105 108
Ambient Temperature (°F) 114 63.3 16.8
Stack Diameter (ft) 13.5 13.5 13.5
Exhaust Flow (lb/hr) 1345262 1429908 1442911
CTG Load Level 75% 75% 75%

Evap. Cooler OFF OFF OFF

Data from Vendor Area = 143.14 ft
2

Expected Operation of each Gas Turbine - Normal Operation
(Reference: Emission Summary GE LMS100 PA Turbine/Site Specific (372 elev) Information)
Heat Consumed (MMBTU/hr) 708.8 737.2 724.8
Turbine Outlet Temperature (°F) 800 766 746
Exhaust Flow (acfm) 721939 746033 737502
Stack Exit Velocity, ft/m 5043.6 5212.0 5152.4
Stack Exit Velocity, m/s 25.6 26.5 26.2
Nitrogen, % Vol 72.33 72.54 73.20
Oxygen, % Vol 12.11 12.32 12.66
Carbon Dioxide, % Vol 3.72 3.64 3.56
Argon, % Vol 0.86 0.87 0.88
Water Vapor, % Vol 10.96 10.62 9.69
Molecular Weight 28.08 28.11 28.21

Data from Vendor

Average Emission Rates from each Gas Turbine (lbs/hr/turbine) - Normal Operations

NOX at 28 ppmvd pre-BACT level 68.50 70.80 69.30

NOX at 2.5 ppmvd BACT level 6.12 6.32 6.19

CO at 105 ppmvd pre BACT level 155.10 161.40 157.90
CO at 6.0 ppmvd BACT level 8.86 9.22 9.02
VOC at 3-4.2 ppmvd pre-BACT level 2.70 2.90 4.30
VOC at 2.0 ppmvd BACT level 1.80 1.93 2.05

SO2 short-term rate 1.48 1.54 1.52

SO2 annual rate 0.63 0.66 0.65

PM10 6.00 6.00 6.00

NH3 at 10 ppmvd tBACT level 9.10 9.40 9.20

Sulfur content in fuel basis for above: 0.75 grain total S/100 scf short-term

Sulfur content in fuel basis for above: 0.32 grain total S/100 scf long-term

Data from Vendor

Part load cases assume no evap cooling  
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Startup / Shutdown Emissions from Turbine 

Startup

duration in minutes 10 20 30 30 Average 1 hour of 

Startup SCR WarmupTotal Startup Normal Startup Startup
Emissions Emissions Emissions Emissions Emissions Emissions
lb/event lb/event lb/event lb/hour lb/hour lb/hour

NOX 5.00 17.30 22.30 6.32 25.46 44.6

CO 14.00 39.30 53.30 9.22 57.91 106.6
VOC 3.00 0.80 3.80 2.05 4.82 7.6

SO2 0.04 0.24 0.28 1.54 1.05 0.56

PM10 1.00 2.00 3.00 6.00 6.00 6

Assumptions:

Startup Emissions for CO, NO2, PM10, and VOC integrated from data provided by GE and Bibb.  

SO2 emissions assume complete conversion of all sulfur to SO2.

Shutdown

duration in minutes 10.5 49.5 1 hour of 

Shutdown Normal Total Shutdown Shutdown
Emissions Emissions Emissions Emissions
lb/event lb/hour lb/hr lb/hour

NOX 6.00 6.32 11.22 34.3

CO 47.00 9.22 54.61 268.6
VOC 3.00 2.05 4.69 17.1

SO2 0.03 1.54 1.31 0.2

PM10 1.05 6.00 6.00 6.0

Assumptions:

Shutdown Emissions for CO, NO2, PM10, and VOC integrated from data provided by GE and Bibb.  

SO2 emissions assume complete conversion of all sulfur to SO2.

Worst-Case 1-Hour Emissions per Turbine

Worst-Case 1-Hour Emissions are equal to the uncontrolled emission rates for NO2, CO, and SO2. For VOC the worst-case 1-hour is shutdown and for PM10 the worst-case hour is startup.

Emissions per turbine lb/hr g/s

NO2 70.80 8.92

CO 161.40 20.34
VOC 4.69 0.59

SO2 1.54 0.19

PM10 6.00 0.76  
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Worst-Case 3 Hour Emission Rate per Turbine

Only SO2 is considered for an average 3-hour Ambient Air Quality Standard.  

Worst-case 3-Hour Scenario are equal to 3 hours at normal rate.  
Worst-

case 

Total

Startup 

/Warmup Shutdown

Normal 

Operations

Worst-case 

Total

Startup 

/Warmup Shutdown

Normal 

Operations

Worst-

case 

Total

g/s

Total Hours of Operation 3 3 0 0 3

SO2 1.54 1.54 4.63 0.00 0.00 4.63 0.19

Worst-Case 8-Hour Emission Rates
Only CO is considered for an average 8-hour Ambient Air Quality Standard.

Worst-case 8-Hour Scenario includes 2 Startups, 2 Shutdown, and remaining time at Normal rate.  
Worst-

case 

Total

Startup 

/Warmup Shutdown

Normal 

Operations

Worst-case 

Total

Startup 

/Warmup Shutdown

Normal 

Operations

Worst-

case 

Total

g/s

Total Hours of Operation 8 1.00 0.350 6.65 1.00 0.35 6.65
CO 32.74 106.60 268.57 9.22 261.93 106.60 94.00 61.33 4.13

Worst-Case 24 Hour Emission Rate

Only SO2 and PM10 are considered for an average 24-hour Ambient Air Quality Standard.

Worst-case 24-Hour Scenario includes 3 Startups, 3 Shutdowns, and remaining time at Normal rate.  
Worst-

case 

Total

Startup 

/Warmup Shutdown

Normal 

Operations

Worst-case 

Total

Startup 

/Warmup Shutdown

Normal 

Operations

Worst-

case 

Total

g/s

Total Hours of Operation 24 1.50 0.525 21.975 1.5 0.525 21.975

NOX 9.33 44.60 34.29 6.32 223.81 66.90 18.00 138.91 1.17

CO 20.98 106.60 268.57 9.22 503.57 159.90 141.00 202.67 2.64
VOC 2.72 7.60 17.14 2.05 65.40 11.40 9.00 45.00 0.34

SO2 1.45 0.56 0.19 1.54 34.84 0.84 0.10 33.90 0.18

PM10 6.00 6.00 6.00 6.00 144.00 9.00 3.15 131.85 0.76

Emissions per turbine lb/hr Total lbs

Emissions per turbine lb/hr Total lbs

Emissions per turbine lb/hr Total lbs

 

Average Annual Emissions
Average Operation Emission Rates are based on the average operation scenario (63°F; 100% load) for 5,000 hours total operations which includes

365 startup/warmup events and 365 shutdown events and 20 maintenance hours. The four turbines will each have these operating conditions.
Worst-

case 

Total

Startup 

/Warmup Shutdown

Normal 

Operations

Worst-case 

Total

Startup 

/Warmup Shutdown

Normal 

Operations

Worst-

case 

Total

g/s

Total Hours of Operation 5000 182.50 63.88 4753.63

Number per Scenario 365 365 0

Duration of Event (min) 30 10.5 60

NOX 4.61 44.60 34.29 6.32 40379.2 8139.5 2190.0 30049.7 0.58

CO 9.18 106.60 268.57 9.22 80451.5 19454.5 17155.0 43842.0 1.16
VOC 1.39 7.60 17.14 2.05 12215.6 1387.0 1095.0 9733.6 0.18

SO2 0.85 0.56 0.19 1.54 7447.5 102.2 11.9 7333.4 0.11

PM10 3.42 6.00 6.00 6.00 30000.0 1095.0 383.3 28521.8 0.43

Note: Worst-case lb/hr is the total emissions (lbs) over 8760 hours/year

Estimated annual normal operating hours 4754

Emissions per turbine lb/hr Total lbs
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PEC Turbines 50%

Case 103 106 109
Ambient Temperature (°F) 114 63.3 16.8

Stack Diameter (ft) 13.5 13.5 13.5

Exhaust Flow (lb/hr) 1079315 1134608 1143414

CTG Load Level 50% 50% 50%

Evap. Cooler OFF OFF OFF

Data from Vendor Area = 143.14 ft
2

Expected Operation of each Gas Turbine - Normal Operation
(Reference: Emission Summary GE LMS100 PA Turbine/Site Specific (372 elev) Information)

Heat Consumed (MMBTU/hr) 535.0 557.6 548.9

Turbine Outlet Temperature (°F) 804 783 765

Exhaust Flow (acfm) 578809 598001 591948

Stack Exit Velocity, ft/m 4043.7 4177.8 4135.5

Stack Exit Velocity, m/s 20.5 21.2 21.0
Nitrogen, % Vol 72.99 73.12 73.77
Oxygen, % Vol 12.89 12.97 13.28
Carbon Dioxide, % Vol 3.42 3.39 3.32
Argon, % Vol 0.87 0.87 0.88
Water Vapor, % Vol 9.82 9.63 8.73
Molecular Weight 28.18 28.20 28.29

Data from Vendor

Average Emission Rates from each Gas Turbine (lbs/hr/turbine) - Normal Operations

NOX at 28 ppmvd pre-BACT level 50.30 51.20 51.60

NOX at 2.5 ppmvd BACT level 4.49 4.57 4.61

CO at 105 ppmvd pre BACT level 113.30 119.10 116.10

CO at 6.0 ppmvd BACT level 6.47 6.81 6.63

VOC at 2-3 ppmvd pre-BACT level 1.10 1.10 2.30

VOC at 2.0 ppmvd BACT level 1.10 0.92 1.53

SO2 short-term rate 1.12 1.17 1.15

SO2 annual rate 0.48 0.50 0.49

PM10 6.00 6.00 6.00

NH3 at 10 ppmvd tBACT level 6.60 6.80 6.80

Sulfur content in fuel basis for above: 0.75 grain total S/100 scf short-term

Sulfur content in fuel basis for above: 0.32 grain total S/100 scf long-term

Data from Vendor

Part load cases assume no evap cooling  
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Startup / Shutdown Emissions from Turbine 

Startup

duration in minutes 10 20 30 30 Average 1 hour of 

Startup SCR Warmup Total Startup Normal Startup Startup

Emissions Emissions Emissions Emissions Emissions Emissions
lb/event lb/event lb/event lb/hour lb/hour lb/hour

NOX 5.00 17.30 22.30 4.61 24.60 44.6

CO 14.00 39.30 53.30 6.81 56.70 106.6
VOC 3.00 0.80 3.80 1.53 4.57 7.6

SO2 0.04 0.24 0.28 1.17 0.86 0.56

PM10 1.00 2.00 3.00 6.00 6.00 6

Assumptions:

Startup Emissions for CO, NO2, PM10, and VOC integrated from data provided by GE and Bibb.  

SO2 emissions assume complete conversion of all sulfur to SO2.

Shutdown

duration in minutes 10.5 49.5 1 hour of 

Shutdown Normal Total Shutdown Shutdown

Emissions Emissions Emissions Emissions
lb/event lb/hour lb/hr lb/hour

NOX 6.00 4.61 9.80 34.3

CO 47.00 6.81 52.61 268.6
VOC 3.00 1.53 4.27 17.1

SO2 0.03 1.17 1.00 0.2

PM10 1.05 6.00 6.00 6.0

Assumptions:

Shutdown Emissions for CO, NO2, PM10, and VOC integrated from data provided by GE and Bibb.  

SO2 emissions assume complete conversion of all sulfur to SO2.

Worst-Case 1-Hour Emissions per Turbine

Worst-Case 1-Hour Emissions are equal to the uncontrolled emission rates for NO2, CO, and SO2. For VOC the worst-case 1-hour is shutdown and for PM10 the worst-case hour is startup.

Emissions per turbine lb/hr g/s

NO2 51.60 6.50

CO 119.10 15.01
VOC 4.57 0.58

SO2 1.17 0.15

PM10 6.00 0.76  
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Worst-Case 3 Hour Emission Rate per Turbine

Only SO2 is considered for an average 3-hour Ambient Air Quality Standard.  

Worst-case 3-Hour Scenario are equal to 3 hours at normal rate.  
Worst-

case 

Total

Startup 

/Warmup Shutdown

Normal 

Operations

Worst-case 

Total

Startup 

/Warmup Shutdown

Normal 

Operations

Worst-

case 

Total

g/s

Total Hours of Operation 3 3

SO2 1.15 1.15 3.45 3.45 0.14

Worst-Case 8-Hour Emission Rates

Only CO is considered for an average 8-hour Ambient Air Quality Standard.
Worst-case 8-Hour Scenario includes 2 Startups, 2 Shutdowns, and remaining time at Normal rate.  

Worst-

case 

Total

Startup 

/Warmup Shutdown

Normal 

Operations

Worst-case 

Total

Startup 

/Warmup Shutdown

Normal 

Operations

Worst-

case 

Total

g/s

Total Hours of Operation 8 1.00 0.350 6.650
CO 30.73 106.60 268.57 6.81 245.86 106.60 94.00 45.26 3.87

Worst-Case 24 Hour Emission Rate

Only SO2 and PM10 are considered for an average 24-hour Ambient Air Quality Standard.

Worst-case 24-Hour Scenario includes 2 Startups, 2 Shutdowns, 2 hours at Maintenance rate, and remaining time at Normal rate.  
Worst-

case 

Total

Startup 

/Warmup Shutdown

Normal 

Operations

Worst-case 

Total

Startup 

/Warmup Shutdown

Normal 

Operations

Worst-

case 

Total

g/s

Total Hours of Operation 24 1.50 0.525 21.98

NOX 7.76 44.60 34.29 4.61 186.14 66.90 18.00 101.24 0.98

CO 18.61 106.60 268.57 6.63 446.69 159.90 141.00 145.79 2.35
VOC 1.86 7.60 17.14 1.10 44.57 11.40 9.00 24.17 0.23

SO2 1.09 0.56 0.19 1.15 26.18 0.84 0.10 25.24 0.14

PM10 6.00 6.00 6.00 6.00 144.00 9.00 3.15 131.85 0.76

Emissions per turbine lb/hr Total lbs

Emissions per turbine lb/hr Total lbs

Emissions per turbine lb/hr Total lbs

 

 

Average Annual Emissions
Average Operation Emission Rates are based on the average operation scenario (63°F; 100% load) for 5,000 hours

which includes 365 startup/warmup events, 365 shutdown events, and 20 maintenance hours. The four turbines will each have these operating conditions.
Worst-

case 

Total

Startup 

/Warmup Shutdown

Normal 

Operations

Worst-case 

Total

Startup 

/Warmup Shutdown

Normal 

Operations

Worst-

case 

Total

g/s

Total Hours of Operation 5000 182.50 63.88 4754
Number per Scenario 365 365 0

Duration of Event (min) 30 10.5 60

NOX 3.68 44.60 34.29 4.61 32230.1 8139.5 2190.0 21900.6 0.46

CO 7.87 106.60 268.57 6.81 68961.3 19454.5 17155.0 32351.8 0.99
VOC 1.12 7.60 17.14 1.53 9770.9 1387.0 1095.0 7288.9 0.14

SO2 0.65 0.56 0.19 1.17 5660.9 102.2 11.9 5546.8 0.08

PM10 3.42 6.00 6.00 6.00 30000.0 1095.0 383.3 28521.8 0.43

Note: Worst-case lb/hr is the total emissions (lbs) over 8760 hours/year

Estimated annual normal operating hours 4754

Emissions per turbine lb/hr Total lbs
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Startup Shutdown

LHV

Fuel SO2
**

MMBtu          lb

26 0.04

33 0.05

26 0.04

33 0.05

26 0.04

33 0.05

26 0.04

33 0.05

Notes: The table shown in the box above was provided by GE

Based on the table, the cold start CO used is 14 lb

All other startup values at all other ambients are a constant

Complete Start CO NOx VOC PM10 Fuel SO2
**

(Ignition to full compliance) lb lb lb lb MMBtu lb

Initial 10 minutes 14.0 5.0 3.0 11.0 26.0 0.04

Final 20 minutes 39.2 17.1 0.8 3.7 152.4 0.24

Total 53.2 22.1 3.8 14.7 178.4 0.28

Initial 10 minutes 13.0 5.0 3.0 11.0 26.0 0.04

Final 20 minutes 39.3 17.3 0.4 3.7 153.8 0.24

Total 52.3 22.3 3.4 14.7 179.8 0.28

Initial 10 minutes 13.0 5.0 3.0 11.0 26.0 0.04

Final 20 minutes 37.8 16.6 0.4 3.7 147.6 0.23

Total 50.8 21.6 3.4 14.7 173.6 0.27

** Based on a gas heating value (LHV) of 924 Btu/scf

and a maximum total sulfur content of 0.50 grains/100 scf

Cold Day

(16.8F)

Avg Day
(63.3F)

Hot Day

(114.0F)
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 Cooling Tower

design circulating water rate 27,600 gallons/min

cycles of concentration 3

TDS 1700 mg/liter

14.19 lb/1000 gallons

Drift Eliminator Control 0.000005
Operating hours per year 5000

Drift PM emissions 0.3524 lb/hr total from all cells

0.0881 lb/hr from each cell (4 of 5 for short-term)

0.0402246 lb/hr from each cell (all 5 for long-term)
0.8809 tpy

 Cooling Tower Drift Calculation
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Emissions from Emergency Diesel Firewater Pump
Rated Horsepower 160 BHP

Testing duration 60 min/week

Yearly testing 52 week/year

Expected non-emergency usage 52 hr/yr

Diesel Fired Emision Factor

Emission Rate 

per Testing

Yearly 

Emission Rate

g/HP/Hr lb/hr lb/yr

NOX 3.90 1.38 71.54

CO 0.66 0.23 12.11
VOC (Total Hydrocarbons) 1.00 0.35 18.34

SOX 2.26E-03 0.12

PM10 0.15 0.05 2.75

Engine parameters

Flow Rate (acfm) 1235
Exhaust Temp (degrees F) 872

Stack Diameter (feet) 0.5052

Stack height (feet) 17 (13 ft building + 4 ft stack)

Data from Bibb

Sulfur content 15 ppm in fuel  
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Plant Operating Scenarios

1-Hour Worst-Case Emission Scenario for PEC

Only NO2, CO and SO2 are considered for the 1-hour Ambient Air Quality Standard.

Worst-case 1-Hour Scenario for NO2  and CO includes new turbines operating for 1 hour at highest commissioning rate.

Worst-case 1-Hour Scenario for SO2 includes new turbines operating for 1 hour at highest normal rate.

Fire Pump operates 1 hour per week.

Emissions per turbine lb/hr g/s

NO2 168.06 21.18

CO 305.63 38.51

SO2 1.90 0.24

Emissions from Fire Pump 

NO2 1.38 0.17

CO 0.23 0.03

SO2 2.26E-03 2.85E-04

3 Hour Emissions Scenarios for PEC

Only SO2 is considered for an average 3-hour Ambient Air Quality Standard.  

The worst-case 3-hour emission rate is the maximum SO2 rate for 100% load, normal operating case.

Fire Pump operates 1 hour per week.
Emissions per turbine lb/hr g/s

SO2 1.90 0.24

Emissions from Fire Pump 

SO2 7.53E-04 9.48E-05

8-Hour Emissions Scenarios for PEC
Only CO is considered for an average 8-hour Ambient Air Quality Standard.

Worst-case 8-Hour Scenario includes 8 hours of commissioning.  Fire Pump operates 1 hour per week.
Emissions per turbine lb/hr g/s

CO 305.63 38.51

Emissions from Fire Pump 

CO 2.82E-04 3.56E-05

24-Hour Emissions Scenarios for PEC

Only SO2 and PM10 are considered for an average 24-hour Ambient Air Quality Standard.

Worst-case 24-Hour Scenario for PM10 includes 3 Startups, 3 Shutdowns, and remaining time at normal rate. 

SO2 uses normal operating rate. Fire Pump operates 1 hour per week.

Emissions per turbine lb/hr g/s

NO2 10.89 1.37

CO 23.35 2.94
VOC 3.29 0.41

SO2 1.90 0.24

PM10 6.00 0.76

Emissions from Cooling Tower lb/hr g/s

PM10 0.35 0.04

Emissions from Fire Pump 

SO2 9.41E-05 1.19E-05

PM10 2.20E-03 2.78E-04  
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Average Annual Emissions for PEC
Average Annual Emission Rates presented in this table are based on 8,760 hours even though the 

PEC facility will operate no more than 5,000 hours annually. The totals include 365 startup/warmup and 365 shutdown events
Fire Pump operates 52 hours per year. Cooling tower operates 5,000 hours per year.
Emissions per turbine lb/hr g/s

NOX 5.53 0.70

CO 10.59 1.33
VOC 1.73 0.22

SO2 1.09 0.14

PM10 3.42 0.43

Emissions from Cooling Tower 

PM10 0.20 0.03

Emissions from Fire Pump 

NO2 8.17E-03 1.03E-03

CO 1.38E-03 1.74E-04
VOC 2.09E-03 2.64E-04

SO2 1.34E-05 1.69E-06

PM10 3.14E-04 3.96E-05  
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TECHNICAL AREA: AIR QUALITY 

Data Request 3 Rev: Please provide any other revised project information that was 
provided to the District but not included in the October 30, 2006 
AFC Supplement. 

Response:  

Applicant is providing correspondence from the district as well as correspondence to the District 
in order to fully understand the content of the correspondence. 

The following table lists the information, including copies of e-mails, that is included in this 
response:  

Air District Correspondence Table 

Date Description Attachment 
ID 

Comments 

September 11, 2006 District “Incompleteness” Letter Attachment 1 2 Pages, 
Single .pdf doc 

October 5, 2006 Email from James Harader of District 
defining how Inter-pollutant Offset 
ratio is calculated 

Attachment 2 3 Pages, 
Single .pdf doc 

October 11, 2006 PEC response letter to District 
“Incompleteness” letter with 
attachments (Attachment A – 
Emissions, Attachment B – ERCs, 
Attachment C – ERC Offset Ratio 
Analysis) 

Attachment 3 19 Pages, 
Single .pdf doc 

December 15, 2006 Email from James Harader at District 
on Fuel Sulfur Content 

Attachment 4 5 Pages, 
Single .pdf doc 

December 19, 2006 Email to District for “cumulative 
modeling analysis” 

Attachment 5 1 Page, Single 
.pdf doc 
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Attachment 1 
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Attachment 2 
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Attachment 3 
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Attachment 4 
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Attachment 5 
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Technical Area: Air Quality 

Data Request 4 Rev: Please update as necessary any modeling files with emissions 
affected by these proposed changes; combine the receptors and 
multiple year meteorological files to reduce the number of 
modeling runs by a factor of ten. 

Response:  

Revised dispersion model input/output files reflecting the changes to operational project emissions 
discussed in these data request responses are provided electronically on a DVD accompanying 
these data request responses. The results of the revised modeling are presented below in Revised 
Table 5.2-18B. 

Note:  Modeling for the worst-case 1-hour NO2 scenario assumed concurrent commissioning 
emissions for all four turbines. When added to a conservative background concentration based on 
the highest monitored value, this result exceeded the California 1-hour standard for NO2 of 470 
µg/m3.  For this reason, PEC will accept a condition not to conduct commissioning tests on more 
than 2 turbines in the same hour. Based on this commitment, and because no other facility sources 
would be operating during commissioning, the maximum predicted concentration due to this activity 
has been divided by 2 in Table 5.2-18B below, which results in compliance with the standard. 
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Table 5.2-18B (Revised) 

Maximum Modeled Criteria Pollutant Impacts due to Operational PEC Emissions 

UTM Coordinates 

Pollutant 
Averaging 
Period 

Maximum 
Modeled Impact 

(µµµµg/m3) 

PSD Significant 
Impact Level1 

(µµµµg/m3) 

Background2 

(µµµµg/m3) 

Maximum  
Total Predicted 
Concentration 

(µµµµg/m3) 

Most Stringent 

AAQS (µµµµg/m3) East (m) North (m) 

         

CO 1 hour1 346.26 2,000 7,705 8,051.3 23,000 710,920 4,053,581 

 8 hour2 191.49 500 5,156 5,347.5 10,000 714,670 4,049,781 

NO2 1 hour1 171.6 NA 169.2 340.8 470 710,895 4,053,606 

 1 hour (normal 
ops) 

136.02 NA 169.2 305.2 470 715,985 4,058,633 

 Annual3 0.12 1 42.0 42.12 100 707,770 4,056,655 

PM10 24 hour4 2.83 5 193.04 195.83 50 708,095 4,057,055 

 Annual3 0.52 1 43.04 43.52 20 716,126 4,058,637 

PM2.5 24 hour,4,5 4.47 NA 110.0 114.47 65 716,126 4,058,637 

 Annual3,5 0.17 NA 21.6 21.77 12 716,126 4,058,637 

SO2 1 hour1 2.10 NA 23.6 25.70 655 710,895 4,053,606 

 3 hour6 1.57 25 15.6 17.17 1,300 711,095 4,053,606 

 24 hour4 0.57 5 10.5 11.07 105 707,695 4,056,830 

 Annual3 0.02 1 5.3 5.32 80 707,770 4,056,655 

Notes: 

 µg/m3 = micrograms per cubic meter 
CO = carbon monoxide 
ISCST3  = USEPA Industrial Source Complex model, Version 02035 
m = meters 
NA = Not applicable 
NAAQS = Most stringent ambient air quality standard for the averaging period 
NO2 = nitrogen dioxide 
OLM = ozone limiting method 
PM10 = particulate matter less than or equal to 10 microns in diameter 
PM2.5 = particulate matter less than or equal to 2.5 microns in diameter. All PM emissions during operation assumed to be PM2.5 

PSD  =  Prevention of Significant Deterioration 
SO2 = sulfur dioxide 
UTM  = Universal Transverse Mercator
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1 Maximum hourly impact based on four turbines operating under commissioning conditions and one hour 

of diesel fire pump operation. Since this resulted in a predicted total NO2 concentration above the 
California ambient standard, the predicted maximum  impact from commissioning emissions of NOx was 
divided by a factor of two to represent the impacts of only two turbines conducting commissioning tests 
in the same hour. PEC  will accept a condition to this effect. 

2 Maximum 8-hour impact based on four turbines operating for 8 hours under commissioning conditions 

and one hour of diesel fire pump operation. 
3 Annual impact based on 4,734 hours of normal operation, 20 maintenance hours, 365 startups, and 365 

shutdowns for all four turbines (total of 5,000 hours), 5,000 hours of cooling tower operation, and 52 
hours of diesel fire pump engine operation. 

4 Maximum 24-hour impact based on three startups, three shutdowns and remainder of period at normal 

operations for four turbines and 1 hour of fire pump engine. 
5 All operational Project equipment PM10 emissions assumed to be PM2.5. 
6 Maximum 3-hour impact based on 3 hours of normal operation for four turbines and one hour of fire 

pump engine. 
7 PM10 and PM2.5 monitored concentrations used for background exceed standards. 
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TECHNICAL AREA: AIR QUALITY 

Data Request 5 Rev: The ammonia slip emissions estimate provided in Appendix I 
provides emissions based on both 10 ppm, identified as T-BACT 
and 6 ppm, identified as BACT. However, Section 5.2 of the AFC 
indicates ammonia slip BACT to be 10 ppm. Please confirm 
which level is proposed as BACT, and if 10 ppm is proposed 
please explain why Appendix I provides calculations for 6 ppm 
slip. 

Response:  

The reference in Appendix I to a 6 ppmvd stack concentration of ammonia slip was incorrect.  The 
proposed value is 10 ppmvd @15% O2. 
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TECHNICAL AREA: AIR QUALITY 

Data Request 6 Rev: Please explain why the startup and shutdown emission levels 
indicated in Table 5.2-13 are significantly different than the 
startup/shutdown estimates provided for the Walnut Creek 
Energy Park (05-AFC-2), Sun Valley Energy Project (05-AFC-3), 
and Highgrove (06-AFC-2) that also will use the GE LMS100 
turbines. 

Response:  

The turbine startup and shutdown data provided by General Electric and the breakdown of this 
information by Bibb Engineering to represent cold start emissions are included in the response to 
Data Request 2 in the revised AFC Appendix I Attachment C spreadsheets, which is the revised 
Excel workbook for operational emissions calculations that is referenced in Response No. 2. Since 
the original data were developed for a fuel gas sulfur content of 0.5 grain per 100 dry standard cubic 
feet, the emissions information in Revised Table 5.2-13 has been adjusted to reflect a sulfur content 
of 0.75 grains per 100 cubic feet (see Response No. 4).  We have not received any information 
from General Electric that would suggest these numbers are not reasonably representative for cold 
starts. 
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TECHNICAL AREA: AIR QUALITY 

Data Request 7 Rev: For unsteady state operations, Table 5.2-13 in the AFC shows an 
initial startup period of 10 minutes, an additional warm-up period 
after initial startup of 20 minutes needed to completely warm-up 
the SCR system, and a 10.5 minute shutdown. The delineation 
of these unsteady state operations and the emissions assumed 
for these unsteady state operations are considerably different 
than those for the Walnut Creek Energy Park (05-AFC-2), Sun 
Valley Energy Project (05-AFC-3), and Highgrove (06-AFC-2) 
that also will use the GE LMS100 turbines. Please explain why 
the warm-up and the shutdown emission rates are higher for 
NOx, CO, and SO2 and lower for VOC and PM10 than the 
startup emission rates. The difference in the emission rate 
direction of the SO2 and PM10 emission rates, which are both 
generally based on fuel flow, are of particular interest. 

Response:  

Corrected startup and shutdown LMS100 turbine emissions are presented in Revised Table 5.2-13 
which is provide with the response to Data Request No. 2.  These data were based on data 
provided by General Electric and are similar to the values shown in the AFC.  However, the SO2 
emissions have been revised to reflect a worst-case fuel gas sulfur content required by SJVAPCD 
of 0.75 grains per 100 dry standard cubic feet, which is higher than the value assumed in the AFC. 
Similarly, the startup and shutdown PM10 emissions have been adjusted due to General Electric’s 
agreement after AFC submittal to guarantee a base full-load PM10 emission rate for the LMS100 of 
6 rather than 11 lb/hour/turbine.  We do not know why these vendor-provided data differ from those 
of other recent LMS100 projects. 
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TECHNICAL AREA: AIR QUALITY 

Data Request 8 Rev: Please provide the expected exhaust parameters (temperature 
and velocity) for the six specific initial commissioning tests 
identified on page 5.2-19 of the AFC. 

Response:  

Information provided by the turbine manufacturer (General Electric) on commissioning stack 
parameters and emissions for each LMS100 CTG is provided in the table below. The revised 
modeling conducted for the PEC operational emissions in response to these CEC data requests 
used a conservative combination of the stack parameters shown here.  Note that the SO2 
emissions have been revised to reflect a worst-case fuel gas sulfur content required by SJVAPCD 
of 0.75 grains per 100 dry standard cubic feet, which is higher than the value assumed in the AFC. 
Similarly, the commissioning PM10 emissions have been adjusted due to General Electric’s 
agreement after AFC submittal to guarantee a base full-load PM10 emission rate for the LMS100 of 
6 rather than 11 lb/hour/turbine. 

Operating and stack parameter for LMS100 Commissioning 
Total Estimated Emission per 

Event Estimated 
Fuel Rate 

NOX CO VOC PM10 
Exhaust 

Temperature 
Exhaust 

Flow 
Description 

Power 
Level 

Corrected 
Operating 

Hours 
(MMBtu/hr) (lbs) (lbs) (lbs) (lbs) (deg F) (ACFM) 

* First fire the unit & then shutdown to check for leaks, etc      

 
Core/Sync 

Idle 16 73.5 178 727 18.5 96 859 163836 

* Synch & Check E-stop         

 Sync Idle 12 73.5 133.5 545.2 13.9 72 859 163836 

* Additional AVR Commissioning        

 5% 12 92.8 251 363.2 8.7 72 864 226630 

* Break-in Run         

 5% 8 92.8 167.3 242.1 5.8 48 864 226630 

* Dynamic Commissioning of AVR & Commission Water      

Load Step 1 10.00% 4 166.1 66.8 277 21.0 24 868 289675 

Load Step 2 20.00% 4 245.5 98.6 181 10.4 24 827 380155 

Load Step 3 30.00% 4 319.3 128 181 10.6 24 806 456411 

Load Step 4 40.00% 4 389.1 156 160 10.7 24 785 524273 

Load Step 5 50.00% 4 457.4 184 132 11.3 24 770 588755 

Load Step 6 60.00% 4 524.6 211 180 13.5 24 760 648646 

Load Step 7 70.00% 4 590.8 237 247 16.3 24 752 706812 

Load Step 8 80.00% 4 658.5 265 349 20.7 24 752 761888 

Load Step 9 90.00% 4 727.9 292 516 29.5 24 758 817320 
Load Step 

10 100.00% 4 798.1 321 789 47.9 24 767 873543 

* Base load AVR Commissioning        

 100% 16 798.1 2689 4890 239.0 96 767 873543 
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TECHNICAL AREA: AIR QUALITY 

Data Request 9 Rev: The operating cases modeled are conservative, but seem 
unrealistically conservative. Please provide brief but specific 
explanations of the source of the emission input assumptions 
and the stack parameter (temperature and velocity) input 
assumptions for each of the pollutant/averaging time modeling 
scenarios presented. Also, please identify whether any 
multipliers were used to account for the maximum proposed 
annual operations limit of 5,000 hours. 

Response:  

The procedure followed to determine emission rates and stack parameters for each pollutant and 
averaging time combination was described in the AFC.   

� Screening dispersion modeling was conducted using unit emission rates for the turbines, 
since these are by far the most significant operational emission sources associated with the 
project.  These simulations were performed using five years of meteorological input data for 
each of 12 different combinations of turbine operating load and ambient temperatures. The 
screening results (concentrations per unit emission rate) were then scaled by the actual 
emission rates for each pollutant to determine the stack parameters corresponding to the 
highest off-site concentrations for each pollutant and averaging time.  In the subsequent 
refined model simulations, the turbine stack parameters identified in the screening runs 
were chosen for the appropriate averaging time.  The temperatures and flow rates for each 
of the 12 operating conditions considered in the screening analysis are presented in the 
spreadsheets included in the response to Data Request 2 in the revised AFC Appendix I 
Attachment C spreadsheets. 

� The combination of emission events that would produce the highest mass emissions that 
would be reasonably expected to occur over the averaging times of concern (1, 3, 8, and 
24 hours and annual) were determined (see Revised Table 5.2-14 in Response No. 2).  
Then the stack parameters found to result in the maximum offsite impacts for that pollutant 
and averaging time in the screening modeling described above were matched with the 
maximum emissions.  When the refined modeling was conducted with the five-year 
meteorological input data, the worst-case emissions and stack parameters were forced to 
occur with the worst-case dispersion conditions for each averaging time of concern. The 
use of this very conservative methodology is designed to ensure that compliance with the 
applicable ambient air quality standards will be ensure no matter what operating conditions 
the new power plant may face. 
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TECHNICAL AREA: AIR QUALITY 

Data Request 10 Rev: Please provide a tabulated list showing quarterly emission and 
emission offset accounting indicating the proposed quantity used 
quarterly from each ERC source to fully offset the project’s 
emissions. Please show the current updated ERC certificate 
number and former certificate number for all certificates that 
have been recently split and/or re-issued in the name of the 
project. 

Response:  

See tables below showing emissions and offset requirements by quarter, as well as the ERC 
credits that have been secured as of the date of these data request responses.  Note that use of 
SO2 ERCs to offset project PM10 emissions at an interpollutant ratio of 1.8 to 1 is assumed. 

 

DR No. 10

PANOCHE ENERGY CENTER, LLC   -   EMISSIONS and EMISSION REDUCTION OFFSETS

NOx 1Q, lbs 2Q, lbs. 3Q, lbs. 4Q, lbs. Annual, lbs. Annual, tons

ERC 

Certificate No.
Name on Certificate

Offset Requirements 

(adjusted to 1.5 

distance ratio) 64020 64020 93120 69840 291000 145.500

S-2362-2

Panoche Energy 

Center, LLC certificate value 44097 52114 52114 52114 200439 100.220

S-2363-2

Bullard Energy 

Center,LLC certificate value 22343 26405 26405 26405 50.779

S-2214-2 LaPaloma certificate value 22379 22627 22876 22876 90758 45.379

S-2217-2 LaPaloma certificate value 9294 4654 14613 14.2805 28575 14.288

S-2218-2 LaPaloma certificate value 5123 5415 2148 3593 8.1395 8.140

S-2217-2 LaPaloma certificate value 0 9294 4654 14613 14.2805 14.2805

S-2218-2 LaPaloma certificate value 5123 5415 2148 3593 8.1395 8.1395

total holdings 108359 125924 124958 123208 319854 190.446

surplus 44339 61904 31838 53368 28854 44.95
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VOC
1Q, lbs 2Q, lbs. 3Q, lbs. 4Q, lbs. Annual, lbs. Annual, tons

ERC 

Certificate No.
Name on Certificate

Offset Requirements 

(adjusted to 1.5 

distance ratio) 20010 20010 29130 21840 90990 45.500

S-2333-1 Flying J/Big West certificate value 34685 34685 34685 34685 138740 69.370

surplus 14675 14675 5555 12845 47750 23.87

PM10
1Q, lbs 2Q, lbs. 3Q, lbs. 4Q, lbs. Annual, lbs. Annual, tons

ERC 

Certificate No.
Name on Certificate

Offset Requirements 

(adjusted to 1.5 

distance ratio) 40170 40170 58440 43830 182610 91.305

SOx surplus applied to 

PM 51530 43690 0 143276 238496 119.25

 SOx surplus adjusted 

to 1.8 ratio 28628 24272 0 79598 132498 66.25

S-2209-4 LaPaloma certificate value 8741 7519 8213 8457 32930 16.465

S-2210-4 LaPaloma certificate value 904 923 981 961 3769 1.8845

S-2211-4 LaPaloma certificate value 3587 3857 4416 4220 16080 8.04

S-2212-4 LaPaloma certificate value 3382 3622 3173 3855 14032 7.016

S-2227-4 LaPaloma certificate value 0 1079 1058 951 3088 1.544

S-2213-4 LaPaloma certificate value 0 686 802 723 2211 1.1055

S-2363-2 Grey K Holdings certificate value 22343 26405 26405 26405 50.779 50.779

transfer from 1Q to 3Q -13392 13392

surplus 14023 28193 0 81340 22049 62

adjusted surplus  

SOx
1Q, lbs 2Q, lbs. 3Q, lbs. 4Q, lbs. Annual, lbs. Annual, tons

ERC 

Certificate No.
Name on Certificate

projected actual 

emissions (distance 

ratio does not apply) 3560 3560 5180 3900 16200 8.1

N-74-5 J.R. Simplot certificate value 1560 1560 1560 1560 6240 3.120

N-268-5 J.R. Simplot certificate value 53530 49310 0 145616 248456 124.228

transfer from 2Q to 3Q -3620 3620

surplus 51530 43690 0 143276 238496 119.248  

 

Consistent with AQ-1, PEC will submit to the CEC updated correspondence from the SJVAPCD 
related to the transfer of ERCs from prior holders to the Applicant. 
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TECHNICAL AREA: AIR QUALITY 

Data Request 11 Rev: Please provide correspondence with the District indicating that 
they have accepted the proposed SO2 for PM 10 interpollutant 
offset trading ratio at least one month prior to the publication of 
the Preliminary Staff Assessment. 

Response:  

In a meeting with the District on January 4, 2007, the District stated that they have reviewed 
PEC’s SOx-PM10 inter-pollutant ratio proposal and are continuing their assessment. They stated 
that a final determination would be made and delivered to PEC before February 27, 2007 so as to 
accommodate CEC’s data request for such determination. See Attachment C of AQ-3 for PEC’s 
development of its 1.8 to 1 SOx-PM10 ratio proposal to the District. 
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TECHNICAL AREA: AIR QUALITY 

Data Request 12 Rev: Please provide emission estimates for these two construction 
activities and indicate if they will overlap the schedule for any of 
the other construction activities. 

Response:  

A revised schedule for the entire construction effort is provided below.  The well drilling and tree 
removal tasks have been added and will occur sequentially before (not overlapping with) site 
grading,.  Natural gas pipeline construction and expansion within the existing PG&E substation 
have been added to months 13 through 18, overlapping part of the facilities building task.  

Estimated pollutant emissions for all construction tasks are presented in a new Excel workbook 
(starting on the following page) with separate spreadsheets for the equipment exhaust and fugitive 
dust emissions associated with each distinct construction activity. These revised spreadsheets 
replace those originally presented in Appendix I, Attachment B of the AFC. 

 

EXPECTED PEC CONSTRUCTION SCHEDULE 
 

Injection Well Installation  
Month 1 
2 wells drilled 
 
Production Well Installation  
Months 2 and 3 
2 wells drilled 
 
Clearing and Grubbing (Removal of Trees) 
Month 4 
 
Civil Work (Site Grading) 
Months 5 and 6 
 
Facility Building  
Months 7 - 16 
Includes 8 months Concrete Pouring 
 
Natural Gas Pipeline Construction 
Month 13 
Overlaps in time with Facility Building 
 
Substation Expansion n  
Months14 - 18 
Overlaps in time with Facility Building 
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APPENDIX I   

     AIR QUALITY DATA

       ATTACHMENT B (REVISED)

SUPPORTING INFORMATION ON ESTIMATION OF PROJECT

 CONSTRUCTION EMISSIONS
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Construction Emissions

Annual Emissions

Activity Months Emission Type PM10 PM2.5 CO VOC NOx SOx PM10 PM2.5 CO VOC NOx SOx

Injection Well Installation 1 Combustion exhaust 5.60 5.15 92.61 26.14 303.45 0.33 0.09 0.08 0.80 0.23 2.57 0.00

Month 1 Fugitive dust 0.53 0.11 0.00 0.00

Total Emissions from Injection Well Installation 6.1 5.3 92.6 26.1 303.4 0.3 0.1 0.1 0.8 0.2 2.6 0.0

Production Well Installation 2 Combustion exhaust 6.08 5.60 47.30 14.27 142.33 0.17 0.20 0.19 1.68 0.50 5.28 0.01

Months 2, 3 Fugitive dust 0.53 0.11 0.00 0.000

Total Emissions from Production Well Installation 6.6 5.7 47.3 14.3 142.3 0.2 0.2 0.2 1.7 0.5 5.3 0.0

Clearing and Grubbing 1 Combustion exhaust 3.58 3.29 32.29 9.22 85.67 0.07 0.02 0.02 0.18 0.05 0.47 0.00
Month 4 Fugitive dust 21.82 4.63 0.12 0.15

Total Emissions from Clearing and Grubbing 25.4 7.9 32.3 9.2 85.7 0.1 0.1 0.2 0.2 0.1 0.5 0.0

Site Grading 2 Combustion exhaust 5.62 5.17 53.98 14.37 137.93 0.12 0.12 0.11 1.19 0.32 3.03 0.00

Months 5, 6 Fugitive dust 30.95 6.50 1.54 0.19

Total Emissions from Site Grading 36.6 11.7 54.0 14.4 137.9 0.1 1.7 0.3 1.2 0.3 3.0 0.0

Facilities Building 10 Combustion exhaust 6.42 5.91 49.01 15.02 128.33 0.12 0.71 0.65 5.39 1.65 14.12 0.01

Month 7 - 16 Fugitive dust 4.6211 0.98 0.51 0.11

Total Emissions from Facilities Building 11.0 6.9 49.0 15.0 128.3 0.1 1.2 0.8 5.4 1.7 14.1 0.0

Pipeline Construction 1 Combustion exhaust 2.81 2.59 19.51 6.77 54.55 0.13 0.03 0.03 0.21 0.07 0.60 0.00

Month 13 Fugitive dust 4.38 0.93 0.05 0.01

Total  Emissions from Pipeline Construction 7.2 3.5 19.5 6.8 54.5 0.1 0.1 0.0 0.2 0.1 0.6 0.0

Substation Expansion 5 Combustion exhaust 1.53 1.41 9.90 3.49 15.61 0.01 0.08 0.08 0.54 0.19 0.86 0.00

Months 14 - 18 Fugitive dust 6.89 1.46 0.38 0.08

Total Construction Emissions from Substation Expansion 8.4 2.9 9.9 3.5 15.6 0.0 0.5 0.2 0.5 0.2 0.9 0.0

Commuter Vehicles 18 Combustion exhaust 0.86 0.15 138.46 14.94 14.70 0.10 0.11 0.02 18.28 1.97 1.94 0.01

Months 1 - 18 Fugitive dust 69.12 11.68 9.12 1.54

Total Emissions from Construction Worker Commuter Vehicles 70.0 11.83 138.46 14.94 14.70 0.10 9.2 1.6 18.3 2.0 1.9 0.0

Highest Daily Emissions from Any Activity (pounds) 70.0 11.8 138.5 26.1 303.4 0.3

Total Annual Emissions from All Activities 13.1 3.3 28.3 5.0 28.9 0.0

Daily Emissions (lb/day) Annual Emissions (tons/year)
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Injection Well Installation - Diesel Fired Equipment
Activity occurs in month 1 only.

Equipment Quantity Hours/Day Horsepower Days/year PM10 PM2.5 CO VOC NOx SOx PM10 PM2.5 CO VOC NOx SOx PM10 PM2.5 CO VOC NOx SOx PM10 PM2.5 CO VOC NOx SOx

Drill Rig 1 24 750 18 0.134 0.123 1.122 0.337 4.655 0.006 0.13 0.12 1.12 0.34 4.65 0.01 1.07 0.99 26.93 8.08 111.71 0.15 0.029 0.027 0.242 0.073 1.005 0.001

Generator 2 24 200 28 0.078 0.071 0.704 0.196 1.924 0.002 0.16 0.14 1.41 0.39 3.85 0.00 1.24 1.14 33.78 9.39 92.35 0.09 0.052 0.048 0.473 0.132 1.293 0.001

Mud Pump 2 10 500 6 0.115 0.106 1.202 0.298 3.599 0.003 0.23 0.21 2.40 0.60 7.20 0.01 2.30 2.11 24.05 5.96 71.98 0.07 0.007 0.006 0.072 0.018 0.216 0.000

Concrete Truck 1 4 400 8 0.091 0.084 0.771 0.250 2.512 0.002 0.09 0.08 0.77 0.25 2.51 0.002 0.37 0.34 3.08 1.00 10.05 0.01 0.001 0.001 0.012 0.004 0.040 3.808E-05
Loging Truck 1 8 300 2 0.078 0.072 0.597 0.212 2.170 0.002 0.08 0.07 0.60 0.21 2.17 0.00 0.62 0.57 4.77 1.70 17.36 0.02 0.001 0.001 0.005 0.002 0.017 0.000

Total 0.69 0.63 6.30 1.79 20.38 0.02 5.60 5.15 92.61 26.14 303.45 0.33 0.09 0.08 0.80 0.23 2.57 0.003

Notes:
Equipment list, quantity, horsepower, and hours of operation from EIF and Bibb

Emission factors from CARB Off-road Mobile Source Emission Factors (2006-2020). (2007 data used). Values presented are scaled to match the HP presented.

PM2.5 emission factors from updated CEIDARS List with PM2.5 fractions. PM2.5 numbers obtained by multiplying the PM10 values by fraction in CEIDARS list for onroad or offroad diesel vehicles.

Concrete Truck and Loging Truck are Off-Highway Trucks. 

MODEL EMISSION RATE INPUTS (pounds per hour)

Drill Rig Generator Mud Pump

CO 1-HR CO 8-HR NOx 1-HR NOx Annual CO 1-HR CO 8-HR NOx 1-HRNOx Annual CO 1-HRCO 8-HRNOx 1-HRNOx Annual

1.12 1.12 4.65 0.2295 1.41 1.41 3.85 0.2952 2.40 2.40 7.20 0.0493

PM10 24-HR PM10 AnnualPM2.5 24-HRPM2.5 Annual PM10 24-HRPM10 AnnualPM2.5 24-HRPM2.5 Annual PM10 24-HRPM10 AnnualPM2.5 24-HRPM2.5 Annual

0.13 0.0066 0.12 0.0061 0.16 0.0119 0.14 0.0109 0.29 0.0016 0.26 0.0014

SO2 1-HR SO2 3-HR SO2 24-HR SO2 Annual SO2 1-HRSO2 3-HRSO2 24-HRSO2 Annual SO2 1-HRSO2 3-HRSO2 24-HRSO2 Annual

0.01 0.01 0.02 3.06E-04 3.74E-03 3.74E-03 0.01 2.87E-04 0.01 0.01 0.01 4.66E-05

Loging Truck InjWell (Concrete Truck)

CO 1-HR CO 8-HR NOx 1-HR NOx Annual CO 1-HR CO 8-HR NOx 1-HRNOx Annual

0.60 0.60 2.17 0.0040 0.77 0.77 2.51 0.0092 Minor differences between inputs and calculated

PM10 24-HR PM10 AnnualPM2.5 24-HRPM2.5 Annual PM10 24-HRPM10 AnnualPM2.5 24-HRPM2.5 Annual values are due to rounding differences.

0.08 0.0001 0.07 0.0001 0.05 2.28E-04 0.04 2.28E-04

SO2 1-HR SO2 3-HR SO2 24-HR SO2 Annual SO2 1-HRSO2 3-HRSO2 24-HRSO2 Annual

2.06E-03 2.06E-03 2.06E-03 3.76E-06 2.38E-03 2.38E-03 1.19E-03 8.69E-06

Emission factors (lb/hr) Hourly Emissions (lb/hr) Daily Emissions (lb/day) Annual Emissions (ton/yr)
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Travel on unpaved road

Activity occurs in month 1 only.

F = 2.1 * G/12 * H/30 * (J/3)
0.7

 * (I/4)
0.5

 * (365-K)/365 SCAQMD Table A9-9-D

Emission factor for vehicle travel on unpaved roads (lb/VMT)

16 G = Surface silt loading (%) (from Table A9-9-D-1 for farm road)

5 H = Mean vehicle speed (mph)

10 I = Mean number of wheels on vehicle (from Table A9-9-D-3)

16.5 J = Mean vehicle weight (ton) (from Table A9-9-D-3)

98 K = Mean number of days per year with at least 0.01 inches of precipitation (from Panoche 

Junction COOP weather station Western Regional Climate Center)

1.780 PM10 lb/VMT

Equipment Quantity Hours/Day Days/year

Miles 

travelled 

per hour

Watering 

Control 

Efficiency

PM10 

Emissions 

(lb/hr)

PM10 

Emissions 

(lb/day)

PM10 

Emissions 

(tons/yr)

PM2.5 

Emissions 

(lb/hr)

PM2.5 

Emissions 

(lb/day)

PM2.5 

Emissions 

(tons/yr)

Drill Rig 1 24 24 0 85% 0.00 0.00 0.00 0.00 0.00 0.000

Concrete Truck 1 4 10 0.5 85% 0.13 0.53 0.003 0.03 0.11 0.001

Loging Truck 1 8 8 0 85% 0.00 0.00 0.00 0.00 0.00 0.000
Total 0.13 0.53 0.003 0.03 0.11 0.001

Equipment won't move once onsite, except for concrete truck.

Distance from road to farthest well site is 0.25 miles, 0.5 mile onsite RT used as worst-case.

Water efficiency from CEQA Table 11-4 watering 3 times daily or using chemical suppressants

PM2.5 emission factors from updated CEIDARS List with PM2.5 fractions. 

PM2.5 numbers obtained by multiplying the PM10 values by fraction in CEIDARS list for appropriate fugitive dust sources.

MODEL EMISSION RATE INPUTS (pounds per hour)

PM10 24-HR PM10 AnnualPM2.5 24-HRPM2.5 Annual Minor differences between inputs and calculated

0.0663 0.0007 0.0138 0.0002 values are due to rounding differences.  
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Production Water Well Installation - Diesel Fired Equipment
Activity occurs in months 2 and 3 only.

Equipment Quantity Hours/Day Horsepower Days/year PM10 PM2.5 CO VOC NOx SOx PM10 PM2.5 CO VOC NOx SOx PM10 PM2.5 CO VOC NOx SOx PM10 PM2.5 CO VOC NOx SOx

Drill Rig 1 24 500 100 0.066 0.061 0.568 0.163 2.233 0.003 0.07 0.06 0.57 0.16 2.23 0.00 1.58 1.46 13.63 3.91 53.60 0.07 0.079 0.073 0.681 0.195 2.680 0.004
Air Compressors 1 24 200 140 0.060 0.055 0.479 0.144 1.299 0.001 0.06 0.05 0.48 0.14 1.30 0.00 1.43 1.32 11.50 3.46 31.17 0.03 0.100 0.092 0.805 0.242 2.182 0.002

Generator 1 12 25 140 0.012 0.011 0.114 0.035 0.180 0.000 0.01 0.01 0.11 0.03 0.18 0.00 0.15 0.14 1.37 0.42 2.16 0.00 0.010 0.010 0.096 0.029 0.151 0.000

Concrete Truck 1 1 400 2 0.091 0.084 0.771 0.250 2.512 0.002 0.09 0.08 0.77 0.25 2.51 0.00 0.09 0.08 0.77 0.25 2.51 0.00 0.000 0.000 0.001 0.000 0.003 0.000

Water Pump 1 24 120 10 0.082 0.076 0.527 0.169 1.049 0.001 0.08 0.08 0.53 0.17 1.05 0.00 1.97 1.81 12.64 4.04 25.17 0.02 0.010 0.009 0.063 0.020 0.126 0.000

Welder 1 8 25 6 0.009 0.008 0.073 0.029 0.115 0.000 0.01 0.01 0.07 0.03 0.12 0.00 0.07 0.06 0.58 0.24 0.92 0.00 0.000 0.000 0.002 0.001 0.003 0.000
Pump Test Rig 1 12 500 10 0.066 0.061 0.568 0.163 2.233 0.003 0.07 0.06 0.57 0.16 2.23 0.00 0.79 0.73 6.81 1.95 26.80 0.04 0.004 0.004 0.034 0.010 0.134 0.000

Total 0.39 0.36 3.10 0.95 9.62 0.01 6.08 5.60 47.30 14.27 142.33 0.17 0.20 0.19 1.68 0.50 5.28 0.01

Notes:

Equipment list, quantity, horsepower, and hours of operation from EIF and Bibb

Emission factors from CARB Off-road Mobile Source Emission Factors (2006-2020). (2007 data used). Values presented are scaled to match the HP presented.

PM2.5 emission factors from updated CEIDARS List with PM2.5 fractions. PM2.5 numbers obtained by multiplying the PM10 values by fraction in CEIDARS list for onroad or offroad diesel vehicles.

Concrete Truck is Off-Highway Trucks. 

Only one Concrete Truck will be onsite at any time.

Emission factors (lb/hr) Hourly Emissions (lb/hr) Daily Emissions (lb/day) Annual Emissions (ton/yr)
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Travel on unpaved road

Activity occurs in months 2 and 3 only.

F = 2.1 * G/12 * H/30 * (J/3)
0.7

 * (I/4)
0.5

 * (365-K)/365 SCAQMD Table A9-9-D
Emission factor for vehicle travel on unpaved roads (lb/VMT)

16 G = Surface silt loading (%) (from Table A9-9-D-1 for farm road)
5 H = Mean vehicle speed (mph)

10 I = Mean number of wheels on vehicle (from Table A9-9-D-3)
16.5 J = Mean vehicle weight (ton) (from Table A9-9-D-3)

98 K = Mean number of days per year with at least 0.01 inches of precipitation (from Panoche 
Junction COOP weather station Western Regional Climate Center)

1.780 PM10 lb/VMT

Equipment Quantity Hours/Day Days/year

Miles 

travelled 

per hour

Watering 

Control 

Efficiency

PM10 

Emissions 

(lb/hr)

PM10 

Emissions 

(lb/day)

PM10 

Emissions 

(tons/yr)

PM2.5 

Emissions 

(lb/hr)

PM2.5 

Emissions 

(lb/day)

PM2.5 

Emissions 

(tons/yr)

Drill Rig 1 24 100 0 85% 0.00 0.00 0.00 0.00 0.00 0.000
Concrete Truck 1 4 2 0.5 85% 0.13 0.53 0.00 0.03 0.11 0.000

Pump Test Rig 1 12 10 0 85% 0.00 0.00 0.00 0.00 0.00 0.000
Total 0.13 0.53 0.00 0.03 0.11 0.000

Equipment won't move once onsite, except for concrete truck.

Distance from road to farthest well site is 0.25 miles, 0.5 mile RT used as worst-case.
Water efficiency from CEQA Table 11-4 watering 3 times daily or using chemical suppressants

PM2.5 emission factors from updated CEIDARS List with PM2.5 fractions.
 PM2.5 numbers obtained by multiplying the PM10 values by fraction in CEIDARS list for appropriate fugitive dust sources.

Only one Concrete Truck will be onsite at any time.  
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Clearing and Grubbing - Diesel Fired Equipment
Activity occurs in month 4 only.

Equipment Quantity Hours/Day Horsepower Days/year PM10 PM2.5 CO VOC NOx SOx PM10 PM2.5 CO VOC NOx SOx PM10 PM2.5 CO VOC NOx SOx PM10 PM2.5 CO VOC NOx SOx

Wheeled Loader 1 8 500 11 0.098 0.09 0.971 0.253 2.604 0.002 0.10 0.09 0.97 0.25 2.60 0.00 0.78 0.72 7.76 2.02 20.83 0.02 0.004 0.004 0.043 0.011 0.115 0.000
Tracked Dozer 1 8 500 11 0.129 0.119 1.526 0.332 3.198 0.003 0.13 0.12 1.53 0.33 3.20 0.00 1.03 0.95 12.21 2.66 25.58 0.02 0.006 0.005 0.067 0.015 0.141 0.000

Dump Trucks 1 8 300 11 0.078 0.071 0.597 0.212 2.17 0.002 0.08 0.07 0.60 0.21 2.17 0.00 0.62 0.57 4.77 1.70 17.36 0.02 0.003 0.003 0.026 0.009 0.095 0.000

Water Trucks 1 8 250 11 0.071 0.065 0.51 0.193 1.999 0.002 0.07 0.07 0.51 0.19 2.00 0.00 0.57 0.52 4.08 1.55 15.99 0.02 0.003 0.003 0.022 0.009 0.088 0.000
Chipper 1 8 100 11 0.072 0.066 0.433 0.162 0.738 0.00 0.07 0.07 0.43 0.16 0.74 0.00 0.57 0.53 3.46 1.29 5.91 0.00 0.003 0.003 0.019 0.007 0.032 0.000

Total 0.45 0.41 4.04 1.15 10.71 0.01 3.58 3.29 32.29 9.22 85.67 0.07 0.02 0.02 0.18 0.05 0.47 0.00

Notes:
Equipment list, quantity, horsepower, and hours of operation from EIF and Bibb

Emission factors from CARB Off-road Mobile Source Emission Factors (2006-2020). (2007 data used). Values presented are scaled to match the HP presented.

PM2.5 emission factors from updated CEIDARS List with PM2.5 fractions. PM2.5 numbers obtained by multiplying the PM10 values by fraction in CEIDARS list for onroad or offroad diesel vehicles.

Other General Industrial Equipment emission factor is used for Chipper

Emission factors (lb/hr) Hourly Emissions (lb/hr) Daily Emissions (lb/day) Annual Emissions (ton/yr)
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Bulldozing

Activity occurs in month 4 only.

E = p * 1 * G
1.5

 / H
1.4

PM10 Emissions from bulldozing (lb/hr)PM10 Emissions from dirt pushing (lb/hr)
EPA AP-42 Table 11.9-1 EMISSION FACTOR EQUATIONS FOR UNCONTROLLED

OPEN DUST SOURCES AT WESTERN SURFACE COAL MINES (Overburden)
0.75 p = particle size multiplier = 0.75 for PM10

18 G = Silt content (%) (from Table A9-9-F-1 for flue dust - fine soils located at site)
16 H = Moisture content of surface material (%) (from Table A9-9-F-2 for moist dirt)

1.18 lb/hr of PM10 

22.00 days of activity per month 0.5 duration of activity (months)

Equipment Quantity Hours/Day Days/year

Watering 

Control 

Efficiency

PM10 

Emissions 

(lb/hr)

PM10 

Emissions 

(lb/day)

PM10 

Emissions 

(tons/yr)

PM2.5 

Emissions 

(lb/hr)

PM2.5 

Emissions 

(lb/day)

PM2.5 

Emissions 

(tons/yr)
Tracked Dozer 1 8 11 85% 0.177 1.42 0.01 0.04 0.30 0.00
Wheeled Loader 1 8 11 85% 0.177 1.42 0.01 0.04 0.30 0.00

Total 0.354 2.83 0.02 0.08 0.60 0.00

Water efficiency from CEQA Table 11-4 watering 3 times daily or using chemical suppressants

Travel on unpaved road

Activity occurs in month 4 only.

F = 2.1 * G/12 * H/30 * (J/3)
0.7

 * (I/4)
0.5

 * (365-K)/365 SCAQMD Table A9-9-D
Emission factor for vehicle travel on unpaved roads (lb/VMT)

16 G = Surface silt loading (%) (from Table A9-9-D-1 for farm road)
5 H = Mean vehicle speed (mph)

10 I = Mean number of wheels on vehicle (from Table A9-9-D-3)
13 J = Mean vehicle weight (ton) (from Table A9-9-D-3)

98 K = Mean number of days per year with at least 0.01 inches of precipitation (from Panoche 
Junction COOP weather station Western Regional Climate Center)

1.507 PM10 lb/VMT

Equipment Quantity Hours/Day Days/year

Miles 

travelled 

per hour

Watering 

Control 

Efficiency

PM10 

Emissions 

(lb/hr)

PM10 

Emissions 

(lb/day)

PM10 

Emissions 

(tons/yr)

PM2.5 

Emissions 

(lb/hr)

PM2.5 

Emissions 

(lb/day)

PM2.5 

Emissions 

(tons/yr)
Service Truck 2 2 11 1 85% 0.45 0.90 0.00 0.10 0.19 0.01

Service Trucks will operate 2 hours at end of day, not during daily activities
Chipper 1 8 11 1 85% 0.23 1.81 0.01 0.05 0.38 0.04
Water Truck 1 8 11 5 85% 1.13 9.04 0.05 0.24 1.92 0.04

Dump Truck 1 8 11 4 85% 0.90 7.23 0.04 0.19 1.53 0.04
Total 2.03 18.98 0.10 0.57 4.02 0.14

Assumed maximum travel speed is 10 mph
Water efficiency from CEQA Table 11-4 watering 3 times daily or using chemical suppressants

PM2.5 emission factors from updated CEIDARS List with PM2.5 fractions. 
PM2.5 numbers obtained by multiplying the PM10 values by fraction in CEIDARS list for appropriate fugitive dust sources.
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Site Grading - Diesel Fired Equipment
Activity occurs in months 5 and 6 only.

Equipment Quantity Hours/Day Horsepower Days/year PM10 PM2.5 CO VOC NOx SOx PM10 PM2.5 CO VOC NOx SOx PM10 PM2.5 CO VOC NOx SOx PM10 PM2.5 CO VOC NOx SOx

Wheeled Loader 1 8 500 44 0.098 0.090 0.971 0.253 2.604 0.002 0.10 0.09 0.97 0.25 2.60 0.00 0.78 0.72 7.76 2.02 20.83 0.02 0.02 0.02 0.17 0.04 0.46 0.00
Tracked Dozer 1 8 500 44 0.129 0.119 1.526 0.332 3.198 0.003 0.13 0.12 1.53 0.33 3.20 0.00 1.03 0.95 12.21 2.66 25.58 0.02 0.02 0.02 0.27 0.06 0.56 0.00

Water Truck 1 8 250 44 0.071 0.065 0.510 0.193 1.993 0.002 0.07 0.07 0.51 0.19 1.99 0.00 0.57 0.52 4.08 1.55 15.94 0.02 0.01 0.01 0.09 0.03 0.35 0.00

Compactor 1 8 150 44 0.074 0.068 0.546 0.161 1.167 0.001 0.07 0.07 0.55 0.16 1.17 0.00 0.59 0.55 4.36 1.29 9.34 0.01 0.01 0.01 0.10 0.03 0.21 0.00

Motor Grader 1 8 220 44 0.084 0.078 0.650 0.208 1.939 0.002 0.08 0.08 0.65 0.21 1.94 0.00 0.68 0.62 5.20 1.67 15.51 0.01 0.01 0.01 0.11 0.04 0.34 0.00

Dump Trucks 1 8 400 44 0.091 0.084 0.771 0.250 2.512 0.002 0.09 0.08 0.77 0.25 2.51 0.00 0.73 0.67 6.17 2.00 20.09 0.02 0.02 0.01 0.14 0.04 0.44 0.00
Scrapers 1 8 460 44 0.155 0.143 1.774 0.399 3.828 0.003 0.16 0.14 1.77 0.40 3.83 0.00 1.24 1.14 14.20 3.19 30.62 0.02 0.03 0.03 0.31 0.07 0.67 0.00

Total 0.70 0.65 6.75 1.80 17.24 0.015 5.62 5.17 53.98 14.37 137.93 0.12 0.12 0.11 1.19 0.32 3.03 0.003

Notes:

Equipment list, quantity, horsepower, and hours of operation from EIF and Bibb

Emission factors from CARB Off-road Mobile Source Emission Factors (2006-2020). (2007 data used). Values presented are scaled to match the HP presented.

PM2.5 emission factors from updated CEIDARS List with PM2.5 fractions. PM2.5 numbers obtained by multiplying the PM10 values by fraction in CEIDARS list for onroad or offroad diesel vehicles.

MODEL EMISSION RATE INPUTS (pounds per hour)

CO 1-HR CO 8-HR NOx 1-HR NOx Annual
6.75 6.75 17.24 0.6928

Minor differences between inputs and calculated

PM10 24-HR PM10 AnnualPM2.5 24-HRPM2.5 Annual values are due to rounding differences.

0.70 0.0282 0.65 0.0260 (1 volume source)

SO2 1-HR SO2 3-HR SO2 24-HR SO2 Annual

0.01 0.01 0.01 5.96E-04

Annual Emissions (ton/yr)Emission factors (lb/hr) Hourly Emissions (lb/hr) Daily Emissions (lb/day)
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Bulldozing

Activity occurs in months 5 and 6 only.

E = p * 1 * G
1.5

 / H
1.4

PM10 Emissions from bulldozing (lb/hr)
EPA AP-42 Table 11.9-1 EMISSION FACTOR EQUATIONS FOR UNCONTROLLED

OPEN DUST SOURCES AT WESTERN SURFACE COAL MINES (Overburden)
0.75 p = particle size multiplier = 0.75 for PM10

18 G = Silt content (%) (from Table A9-9-F-1 for flue dust - fine soils located at site)

16 H = Moisture content of surface material (%) (from Table A9-9-F-2 for moist dirt)
1.18 lb/hr of PM10 

Equipment Quantity Hours/Day Days/year

Watering 

Control 

Efficiency

PM10 

Emissions 

(lb/hr)

PM10 

Emissions 

(lb/day)

PM10 

Emissions 

(tons/yr)

PM2.5 

Emissions 

(lb/hr)

PM2.5 

Emissions 

(lb/day)

PM2.5 

Emissions 

(tons/yr)
Scrapers 1 8 44 85% 0.18 1.42 0.03 0.04 0.31 0.01

Tracked Dozer 1 8 44 85% 0.18 1.42 0.03 0.04 0.31 0.01

Compactor 1 8 44 85% 0.18 1.42 0.03 0.04 0.31 0.01
Total 0.53 4.25 0.09 0.12 0.94 0.02

22 construction days per month

2 duration of activity (months)
Water efficiency from CEQA Table 11-4 watering 3 times daily or using chemical suppressants

Grading

Activity occurs in months 5 and 6 only.

E = p* .051 * (S)
2.0

0.6 p = particle size multiplier = 0.60 for PM10

5 S = avg speed of vehicle (mph) (from AP-42 Table 11.9-3)

0.77 lb/VMT EPA AP-42 Table 11.9-1 EMISSION FACTOR EQUATIONS FOR 

PM10 UNCONTROLLED OPEN DUST SOURCES AT WESTERN SURFACE COAL MINES

Equipment Quantity Hours/Day Days/year

Miles 

travelled 

per hour

Watering 

Control 

Efficiency

PM10 

Emissions 

(lb/hr)

PM10 

Emissions 

(lb/day)

PM10 

Emissions 

(tons/yr)

PM2.5 

Emissions 

(lb/hr)

PM2.5 

Emissions 

(lb/day)

PM2.5 

Emissions 

(tons/yr)

Motor Grader 1 8 44 2 85% 0.23 1.84 0.04 0.05 0.41 0.01

Water efficiency from CEQA Table 11-4 watering 3 times daily or using chemical suppressants

Truck filling or storage pile emptying

PM10 emissions per ton of material handled (SCAQMD Table A9-9)

0.02205 lb/ton
Truck dumping

PM10 emissions per ton of material handled (SCAQMD Table A9-9)

0.009075 lb/ton

Equipment Quantity Hours/Day Days/year

Material 

Handled 

(ton/day)

Material 

Handled 

(ton)

Watering 

Control 

Efficiency

PM10 

Emissions 

(lb/hr)

PM10 

Emissions 

(lb/day)

PM10 

Emissions 

(tons/yr)

PM2.5 

Emissions 

(lb/hr)

PM2.5 

Emissions 

(lb/day)

PM2.5 

Emissions 

(tons/yr)
Wheeled Loader 1 8 44 1398 61,504 85% 0.58 4.62 0.58 0.13 1.03 0.02
Dump Trucks 1 8 44 1398 61,504 85% 0.24 1.90 0.24 0.05 0.42 0.01

Total 0.82 6.53 0.81 0.18 1.45 0.03

Water efficiency from CEQA Table 11-4 watering 3 times daily or using chemical suppressants

1216 yd3/day 1398 ton/day 48.6 trucks/day 1.0 trucks/hr
53,482 yd3 61,504 tons 2300 density of soil (lb/yd3) 

(USDA NRCS Physical Soil Properties from Fresno County
assume all soil moved in first 2 months (44 days) Western Part for Panoche Clay Loam soil)
assume each dump truck carries 25 yd3 = 28.75 tons
assume each truck can haul 6 loads per hour
22.1 acres (entire site) =  53,482 square yds, assume depth of 0.5 yd of soils moved
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Cover Storage Pile

Activity occurs in months 5 and 6 only.

SCAQMD Table A9-9-E
E = 1.7 * G/1.5 * (365-H)/235 * I/15 * J

PM10 Emission factor from wind erosion of storage piles per day per acre

15 G = Silt content (%) (from Table A9-9-E-1 for blended dirt)
98 H = Number of days with >= 0.01 inches of precipitation per year (from Panoche Junction COOP weather station WRCC)

8 I = Percentage of time that the unobstructed wind speed exceeds 12 mph at mean pile height
0.5 J = Fraction of TSP that is PM10 = 0.5

5.151 lb/acre/day

wind speed percentage based on 1984-92 (9 yrs) of wind speed data (actual hours > 10 knots) as
recorded at Fresno Air Terminal data from EPA SCRAM website

Source Quantity
Size of Pile 

(acre)
Hours/Day Days/year

Watering 

Control 

Efficiency

PM10 

Emissions 

(lb/hr)

PM10 

Emissions 

(lb/day)

PM10 

Emissions 

(tons/yr)

PM2.5 

Emissions 

(lb/hr)

PM2.5 

Emissions 

(lb/day)

PM2.5 

Emissions 

(tons/yr)

Cover Storage Pile 1 1.5 24 365 85% 0.05 1.16 0.21 0.01 0.26 0.05

Water efficiency from CEQA Table 11-4 watering 3 times daily or using chemical suppressants

pile size assumed

Travel on unpaved road

Activity occurs in months 5 and 6 only. MODEL EMISSION RATE INPUTS (pounds per hour)

F = 2.1 * G/12 * H/30 * (J/3)
0.7

 * (I/4)
0.5

 * (365-K)/365 SCAQMD Table A9-9-D PM10 24-HRPM10 AnnualPM2.5 24-HRPM2.5 Annual
Emission factor for vehicle travel on unpaved roads (lb/VMT) 3.8683 0.3509 0.8373 0.0431

16 G = Surface silt loading (%) (from Table A9-9-D-1 for farm road)
5 H = Mean vehicle speed (mph) Minor differences between inputs and calculated

10 I = Mean number of wheels on vehicle (from Table A9-9-D-3) values are due to rounding differences.
13 J = Mean vehicle weight (ton) (from Table A9-9-D-3)

98 K = Mean number of days per with at least 0.01 inches of precipitation (from Panoche 
Junction COOP weather station Western Regional Climate Center)

1.507 PM10 lb/VMT

Equipment Quantity Hours/Day Days/year

Miles 

travelled 

per hour

Watering 

Control 

Efficiency

PM10 

Emissions 

(lb/hr)

PM10 

Emissions 

(lb/day)

PM10 

Emissions 

(tons/yr)

PM2.5 

Emissions 

(lb/hr)

PM2.5 

Emissions 

(lb/day)

PM2.5 

Emissions 

(tons/yr)

Service Truck 2 2 44 1 85% 0.45 0.90 0.02 0.10 0.19 0.00
Service Trucks will operate 2 hours at end of day, not during daily activities

Water Truck 1 8 44 5 85% 1.13 9.04 0.20 0.24 1.92 0.04
Dump Truck 1 8 44 4 85% 0.90 7.23 0.16 0.19 1.53 0.03

Total 2.03 17.17 0.38 0.53 3.64 0.08

Assumed maximum travel speed is 10 mph

Equipment weight from SCAQMD Table A9-9-D-3 for Waste Dump trucks
Water efficiency from CEQA Table 11-4 watering 3 times daily or using chemical suppressants

PM2.5 emission factors from updated CEIDARS List with PM2.5 fractions. 
PM2.5 numbers obtained by multiplying the PM10 values by fraction in CEIDARS list for appropriate fugitive dust sources.  
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Site Building - Diesel Fired Equipment
Activity occurs in months 7 through 16 only.

Equipment Quantity Hours/Day Horsepower Days/year PM10 PM2.5 CO VOC NOx SOx PM10 PM2.5 CO VOC NOx SOx PM10 PM2.5 CO VOC NOx SOx PM10 PM2.5 CO VOC NOx SOx

Water Truck 1 8 250 220 0.071 0.065 0.510 0.193 1.999 0.002 0.07 0.07 0.51 0.19 2.00 0.00 0.57 0.52 4.08 1.55 15.99 0.02 0.06 0.06 0.45 0.17 1.76 0.00

Forklift 1 8 120 220 0.043 0.039 0.234 0.079 0.436 0.000 0.04 0.04 0.23 0.08 0.44 0.00 0.34 0.32 1.87 0.63 3.49 0.00 0.04 0.03 0.21 0.07 0.38 0.00

Portable Air Compressor 1 8 120* 220 0.059 0.054 0.342 0.116 0.676 0.001 0.06 0.05 0.34 0.12 0.68 0.00 0.47 0.43 2.73 0.93 5.41 0.00 0.05 0.05 0.30 0.10 0.60 0.00

Welder 2 8 120* 220 0.047 0.043 0.280 0.093 0.556 0.001 0.09 0.09 0.56 0.19 1.11 0.00 0.75 0.69 4.48 1.49 8.89 0.01 0.08 0.08 0.49 0.16 0.98 0.00

Concrete Truck 1 8 400 220 0.091 0.084 0.771 0.250 2.515 0.002 0.09 0.08 0.77 0.25 2.52 0.00 0.73 0.67 6.17 2.00 20.12 0.02 0.08 0.07 0.68 0.22 2.21 0.00

Concrete Boom Truck 1 8 250 220 0.071 0.065 0.510 0.193 1.999 0.002 0.07 0.07 0.51 0.19 2.00 0.00 0.57 0.52 4.08 1.55 15.99 0.02 0.06 0.06 0.45 0.17 1.76 0.00

Aerial Lift 2 8 120 220 0.043 0.039 0.234 0.079 0.436 0.000 0.09 0.08 0.47 0.16 0.87 0.00 0.68 0.63 3.74 1.26 6.97 0.01 0.08 0.07 0.41 0.14 0.77 0.00

Light Plant 1 4 120* 220 0.090 0.082 0.561 0.171 1.058 0.001 0.09 0.08 0.56 0.17 1.06 0.00 0.36 0.33 2.24 0.68 4.23 0.00 0.04 0.04 0.25 0.08 0.47 0.00

Electrical Generator 1 8 175* 220 0.080 0.073 0.757 0.194 1.694 0.002 0.08 0.07 0.76 0.19 1.69 0.00 0.64 0.59 6.06 1.56 13.55 0.01 0.07 0.06 0.67 0.17 1.49 0.00
Crane 2 8 500 220 0.082 0.075 0.848 0.212 2.105 0.002 0.16 0.15 1.70 0.42 4.21 0.00 1.31 1.21 13.57 3.39 33.68 0.03 0.14 0.13 1.49 0.37 3.70 0.00

Notes: Total 0.85 0.78 6.41 1.96 16.57 0.02 6.42 5.91 49.01 15.02 128.33 0.12 0.71 0.65 5.39 1.65 14.12 0.01

* - Equipment hp rating assumed

Equipment list, quantity, horsepower, and hours of operation EIF and Bibb

Emission factors from CARB Off-road Mobile Source Emission Factors (2006-2020). (2007 data used). 

Values presented are scaled (as needed) to match the HP presented.

PM2.5 emission factors from updated CEIDARS List with PM2.5 fractions. 

PM2.5 numbers obtained by multiplying the PM10 values by fraction in CEIDARS list for onroad or offroad diesel vehicles.

All Trucks are assumed to be Off-Highway Trucks.

Aerial Lift is a Forklift, Light Plant is Other Construction Equipment.

EMISSION FACTOR  FOR  ONROAD VEHICLES  

MODEL EMISSION RATE INPUTS (pounds per hour)

TOC CO NOx PM10 SO2 CO 1-HR CO 8-HR NOx 1-HR NOx Annual

2.14 2.14 5.52 1.0743

Passenger Vehicles G/D 120 4000 LDA 1.38E-03 1.28E-02 1.36E-03 8.00E-05 9.00E-06

Emission factors from SCAQMD Emission Factors for Onroad Vehicles for 2007 from EMFAC2002 (version 2.2) PM10 24-HR PM10 Annual PM2.5 24-HR PM2.5 Annual

0.27 0.0537 0.25 0.0494
EMISSION CALCULATION FOR ONROAD VEHICLES

SO2 1-HR SO2 3-HR SO2 24-HR SO2 Annual
TOC CO NOx PM10 SO2 PM2.5 0.01 0.01 0.00 9.80E-04

Highway Vehicles Total Days

Passenger Vehicles 264 1 90 10800 14.9 138.5 14.7 0.9 9.72E-02 0.1 Minor differences between inputs and calculated
values are due to rounding differences.

(3 volume sources)
TOC CO NOx PM10 SO2 PM2.5

1.97 18.28 1.94 0.11 0.01 0.02

Annual Emission Rate (tons/year)

Hourly Emissions (lb/hr) Daily Emissions (lb/day) Annual Emissions (ton/yr)

Daily Emissions (lbs)Total 

Op. 

Trips or 

Hours/Day

Daily 

Total VMT 

Emission factors (lb/hr)

Vehicle 

Type

EF (lbs/mile) 

Round Trip 

Distance 

Onroad Vehicle Weight (lbs)

Fuel 

Type

Vehicle 

Count
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Travel on unpaved road

Activity occurs in months 7 through 16 only.

F = 2.1 * G/12 * H/30 * (J/3)
0.7

 * (I/4)
0.5

 * (365-K)/365 SCAQMD Table A9-9-D

Emission factor for vehicle travel on unpaved roads (lb/VMT)
16 G = Surface silt loading (%) (from Table A9-9-D-1 for farm road)

4 H = Mean vehicle speed (mph)

4 I = Mean number of wheels on vehicle (average of equipment listed below)

19.90 J = Mean vehicle weight (ton) (average of equipment listed below)

98 K = Mean number of days per with at least 0.01 inches of precipitation (from Panoche 

Junction COOP weather station Western Regional Climate Center)
1.027 PM10 lb/VMT

Most of the equipment onsite will not be moving on a continuous basis. 

Welder, Light Plant, Generator, Compressor assumed to weigh 1000 pounds each.

Equipment Quantity Hours/Day Days/year

Miles 

travelled 

per hour

Watering 

Control 

Efficiency

PM10 

Emissions 

(lb/hr)

PM10 

Emissions 

(lb/day)

PM10 

Emissions 

(tons/yr)

PM2.5 

Emissions 

(lb/hr)

PM2.5 

Emissions 

(lb/day)

PM2.5 

Emissions 

(tons/yr)
Service Trucks 2 2 220 1 85% 0.31 0.62 0.07 0.07 0.13 0.01

Service Trucks will operate 2 hours at end of day, not during daily activities

Water Truck 1 8 220 3 85% 0.46 3.70 0.41 0.10 0.78 0.09

Forklift 1 8 220 1 85% 0.15 1.23 0.14 0.03 0.26 0.03

Portable Air Compressor 1 8 220 0 85% 0.00 0.00 0.00 0.00 0.00 0.00
Welder 2 8 220 0 85% 0.00 0.00 0.00 0.00 0.00 0.00

Concrete Truck 1 8 220 0.75 85% 0.12 0.92 0.10 0.02 0.20 0.02

Concrete Boom Truck 1 8 220 0 85% 0.00 0.00 0.00 0.00 0.00 0.00

Aerial Lift 2 8 220 1 85% 0.31 2.46 0.27 0.07 0.52 0.06

Light Plant 1 8 220 0 85% 0.00 0.00 0.00 0.00 0.00 0.00

Electrical Generator 1 8 220 0 85% 0.00 0.00 0.00 0.00 0.00 0.00

Crane 2 8 220 0 85% 0.00 0.00 0.00 0.00 0.00 0.00
Total 0.6 4.6 0.5 0.1 1.0 0.1

Assumed maximum travel speed is 10 mph

Crane weight average of 4 cranes listed below.

Water and Dump Truck weights from SCAQMD Table A9-9-D-3 for Waste Dump trucks

Water efficiency from CEQA Table 11-4 watering 3 times daily or using chemical suppressants

No more than 1 concrete trucks onsite at any one time.

Passenger vehicle travel on paved roads

0.0064 PM10 lb/VMT (from Table A9-9-B-1 for major streets/highways) CEQA Table A9-9-B

Equipment

Monthly 

Average 

Number of 

Employees

Hours/Day Days/year

Miles 

travelled 

per trip

Total miles 

travelled per 

year

PM10 

Emissions 

(lb/hr)

PM10 

Emissions 

(lb/day)

PM10 

Emissions 

(tons/yr)

PM2.5 

Emissions 

(lb/hr)

PM2.5 

Emissions 

(lb/day)

PM2.5 

Emissions 

(tons/yr)

All Employee Vehicles 120 2 264 90 2851200 34.56 69.12 9.124 5.84 11.68 1.54

Assumed average distance travelled off site for all employees commuting will be 45 miles
(approximate distance to Fresno) times 2 for return trip 90 miles MODEL EMISSION RATE INPUTS (pounds per hour)

Employee numbers based on total employees on site (2317) for 13 months, PM10 24-HRPM10 AnnualPM2.5 24-HRPM2.5 Annual

based on AFC Data Needs checklist item A37 - Total Workforce 0.578 0.116 0.064 0.025

Assumed 1.5 employees per vehicle

Water efficiency from CEQA Table 11-4 watering 3 times daily or using chemical suppressants Minor differences between inputs and calculated

Equipment weight from Caterpillar website (www.cat.com/cda). values are due to rounding differences.

Concrete vehicle and Crane weights from various websites.
PM2.5 emission factors from updated CEIDARS List with PM2.5 fractions. 

PM2.5 numbers obtained by multiplying the PM10 values by fraction in CEIDARS list for appropriate fugitive dust sources.

Equipment Wheels
Weight 

(tons)

Caterpillar 

Model

Cranes    

(500 hp)

Weight 

(tons)
Water Truck 10 13.00 Terex DeMag 79.0
Forklift 4 7.74 TH330B Lieber 1800 105

Portable Air Compressor 4 0.5 Lieber 1300 79

Welder 4 1 Grove GMK5240 67

Concrete Truck 10 30 TOTAL 330.00

Concrete Boom Truck 10 25 AVERAGE WT 82.50

Aerial Lift 8 15.47 TH330B
Light Plant 4 0.5

Electrical Generator 4 0.5

Crane 165.00

58 258.71

4 19.90  
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NG Pipeline Construction - Diesel Fired Equipment
Activity occurs in month 13 only (overlap with building construction).

Equipment Quantity Hours/Day Horsepower Days/year PM10 PM2.5 CO VOC NOx SOx PM10 PM2.5 CO VOC NOx SOx PM10 PM2.5 CO VOC NOx SOx PM10 PM2.5 CO VOC NOx SOx

Backhoe 1 8 100 22 0.061 0.056 0.382 0.132 0.592 0.001 0.06 0.06 0.38 0.13 0.59 0.00 0.49 0.45 3.05 1.06 4.74 0.00 0.005 0.005 0.034 0.012 0.052 0.000

Wheeled Dozer 1 8 250 22 0.124 0.114 0.884 0.314 2.800 0.002 0.12 0.11 0.88 0.31 2.80 0.00 0.99 0.91 7.07 2.51 22.40 0.02 0.011 0.010 0.078 0.028 0.246 0.000

Water Truck 1 8 250 22 0.071 0.065 0.510 0.193 1.999 0.002 0.07 0.07 0.51 0.19 2.00 0.00 0.57 0.52 4.08 1.55 15.99 0.02 0.006 0.006 0.045 0.017 0.176 0.000
Pipelayer 1 8 150 22 0.096 0.088 0.664 0.207 1.426 0.011 0.10 0.09 0.66 0.21 1.43 0.01 0.77 0.71 5.31 1.66 11.41 0.09 0.008 0.008 0.058 0.018 0.126 0.001

Total 0.35 0.32 2.44 0.85 6.82 0.02 2.81 2.59 19.51 6.77 54.55 0.13 0.03 0.03 0.21 0.07 0.60 0.00

Notes:

Equipment list, quantity, horsepower, and hours of operation from EIF and Bibb

Emission factors from CARB Off-road Mobile Source Emission Factors (2006-2020). (2007 data used). Values presented are scaled to match the HP presented.

PM2.5 emission factors from updated CEIDARS List with PM2.5 fractions. PM2.5 numbers obtained by multiplying the PM10 values by fraction in CEIDARS list for onroad or offroad diesel vehicles.

Pipelayer is Crawler Tractor

Annual Emissions (ton/yr)Emission factors (lb/hr) Hourly Emissions (lb/hr) Daily Emissions (lb/day)
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Travel on unpaved road

Activity occurs in month 13 only.

F = 2.1 * G/12 * H/30 * (J/3)
0.7

 * (I/4)
0.5

 * (365-K)/365 SCAQMD Table A9-9-D

Emission factor for vehicle travel on unpaved roads (lb/VMT)

16 G = Surface silt loading (%) (from Table A9-9-D-1 for farm road)
2 H = Mean vehicle speed (mph)

4 I = Mean number of wheels on vehicle (from Table A9-9-D-3)

16.82 J = Mean vehicle weight (ton) (from Caterpillar website, average of 4 pieces of equipment)

98 K = Mean number of days per with at least 0.01 inches of precipitation (from Panoche 
Junction COOP weather station Western Regional Climate Center)

0.457 PM10 lb/VMT

Equipment Quantity Hours/Day Days/year

Miles 

travelled 

per hour

Watering 

Control 

Efficiency

PM10 

Emissions 

(lb/hr)

PM10 

Emissions 

(lb/day)

PM10 

Emissions 

(tons/yr)

PM2.5 

Emissions 

(lb/hr)

PM2.5 

Emissions 

(lb/day)

PM2.5 

Emissions 

(tons/yr)
Service Trucks 2 2 22 1 85% 0.14 0.27 0.00 0.03 0.06 0.00

Service Trucks will operate 2 hours at end of day, not during daily activities

Backhoe 1 8 22 1 85% 0.07 0.55 0.01 0.01 0.12 0.00
Wheeled Dozer 1 8 22 1 85% 0.07 0.55 0.01 0.01 0.12 0.00

Water Truck 1 8 22 5 85% 0.34 2.74 0.03 0.07 0.58 0.01

Pipelayer 1 8 22 1 85% 0.07 0.55 0.01 0.01 0.12 0.00
Total 0.55 4.38 0.05 0.12 0.93 0.01

Equipment weight from Caterpillar website (www.cat.com/cda)

Water efficiency from CEQA Table 11-4 watering 3 times daily or using chemical suppressants

PM2.5 emission factors from updated CEIDARS List with PM2.5 fractions. 

PM2.5 numbers obtained by multiplying the PM10 values by fraction in CEIDARS list for appropriate fugitive dust sources.
Pipelayer is Crawler Tractor

Equipment
Weight 

(tons)

Caterpillar 

Model

Backhoe 11.78 430E

Wheeled Dozer 23.94 814F

Water Truck 13.00

Pipelayer 18.58 561N
67.30 TOTAL

16.82 AVERAGE WT  
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Substation Expansion - Diesel Fired Equipment
Activity occurs in months 14 through 18 only (three months of overlap with building construction).

Equipment Quantity Hours/Day Horsepower Days/year PM10 PM2.5 CO VOC NOx SOx PM10 PM2.5 CO VOC NOx SOx PM10 PM2.5 CO VOC NOx SOx PM10 PM2.5 CO VOC NOx SOx

Loader 1 8 100 110 0.056 0.052 0.382 0.132 0.592 0.001 0.06 0.05 0.38 0.13 0.59 0.00 0.45 0.42 3.05 1.06 4.74 0.00 0.025 0.023 0.168 0.058 0.261 0.000
Backhoe 1 8 80 110 0.049 0.045 0.388 0.147 0.487 0.000 0.05 0.05 0.39 0.15 0.49 0.00 0.40 0.36 3.11 1.17 3.89 0.00 0.022 0.020 0.171 0.065 0.214 0.000
Hydraulic Lift 2 8 120 110 0.043 0.039 0.234 0.079 0.436 0.000 0.09 0.08 0.47 0.16 0.87 0.00 0.68 0.63 3.74 1.26 6.97 0.01 0.038 0.035 0.206 0.069 0.384 0.000

Total 0.19 0.18 1.24 0.44 1.95 0.00 1.53 1.41 9.90 3.49 15.61 0.01 0.08 0.08 0.54 0.19 0.86 0.00

Notes:
Equipment list, quantity, horsepower, and hours of operation from EIFand Bibb

Emission factors from CARB Off-road Mobile Source Emission Factors (2006-2020). (2007 data used). Values presented are scaled to match the HP presented.
PM2.5 emission factors from updated CEIDARS List with PM2.5 fractions. PM2.5 numbers obtained by multiplying the PM10 values by fraction in CEIDARS list for onroad or offroad diesel vehicles.

Hydraulic Lift is Forklift

MODEL EMISSION RATE INPUTS (pounds per hour)

CO 1-HR CO 8-HR NOx 1-HR NOx Annual
0.62 0.62 0.98 0.0980

Minor differences between inputs and calculated
PM10 24-HR PM10 AnnualPM2.5 24-HRPM2.5 Annual values are due to rounding differences.

0.10 0.0096 0.09 0.0088 (2 volume sources)

SO2 1-HR SO2 3-HRSO2 24-HR SO2 Annual
9.17E-04 9.17E-04 9.17E-04 9.21E-05

Emission factors (lb/hr) Hourly Emissions (lb/hr) Daily Emissions (lb/day) Annual Emissions (ton/yr)
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Travel on unpaved road

Activity occurs in months 14 through 18 only.

F = 2.1 * G/12 * H/30 * (J/3)
0.7

 * (I/4)
0.5

 * (365-K)/365 SCAQMD Table A9-9-D

Emission factor for vehicle travel on unpaved roads (lb/VMT)

16 G = Surface silt loading (%) (from Table A9-9-D-1 for farm road)

5 H = Mean vehicle speed (mph)

4 I = Mean number of wheels on vehicle (from Table A9-9-D-3)

6.78 J = Mean vehicle weight (ton) (average from equipment listed below)
98 K = Mean number of days per with at least 0.01 inches of precipitation (from Panoche 

Junction COOP weather station Western Regional Climate Center)

0.604 PM10 lb/VMT

Equipment Quantity Hours/Day Days/year

Miles 

travelled 

per hour

Watering 

Control 

Efficiency

PM10 

Emissions 

(lb/hr)

PM10 

Emissions 

(lb/day)

PM10 

Emissions 

(tons/yr)

PM2.5 

Emissions 

(lb/hr)

PM2.5 

Emissions 

(lb/day)

PM2.5 

Emissions 

(tons/yr)
Service Trucks 2 2 110 1 85% 0.18 0.36 0.02 0.04 0.08 0.00
Service Trucks will operate 2 hours at end of day, not during daily activities

Loader 1 6 110 5 85% 0.45 2.72 0.15 0.10 0.58 0.03

Backhoe 1 6 110 1 85% 0.09 0.54 0.03 0.02 0.12 0.01

Hydraulic Lift 1 8 110 5 85% 0.45 3.62 0.20 0.10 0.77 0.04
Total 1.00 6.89 0.38 0.21 1.46 0.08

Equipment weight from Caterpillar website (www.cat.com/cda)
Water efficiency from CEQA Table 11-4 watering 3 times daily or using chemical suppressants

PM2.5 emission factors from updated CEIDARS List with PM2.5 fractions. 

PM2.5 numbers obtained by multiplying the PM10 values by fraction in CEIDARS list for appropriate fugitive dust sources.

Equipment
Weight 

(tons)

Caterpillar 

Model

Loader 6.64 908 MODEL EMISSION RATE INPUTS (pounds per hour)

Backhoe 11.78 430E PM10 24-HRPM10 AnnualPM2.5 24-HRPM2.5 Annual

Hydraulic Lift 7.74 TH330B 0.861 0.086 0.182 0.018

33.90 TOTAL Minor differences between inputs and calculated

6.78 AVERAGE values are due to rounding differences.  
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EMISSION CALCULATIONS FOR ONROAD HEAVY DUTY VEHICLES

EMISSION FACTOR  FOR  ONROAD VEHICLES

TOC CO NOx PM10 SO2

TREE REMOVAL - Dump Truck D 1 46000 HHD 1.72E-03 6.45E-03 3.08E-02 6.45E-04 2.15E-05
EARTH TRANSPORT - Dump Truck D 2 46000 HHD 1.72E-03 6.45E-03 3.08E-02 6.45E-04 2.15E-05

CONCRETE DELIVERIES - Heavy Duty Delivery Truck D 2 28000 HHD 1.72E-03 6.45E-03 3.08E-02 6.45E-04 2.15E-05

1. To obtain the emission factors, EMFAC2002 was run in the "planning inventory" mode for the modeling year of 2007. The San Benito County average fleet information was chosen, and the inventory was run for winter.  

    The emission factor for a given vehicle category was back calculated using the daily emissions and daily VMT for that vehicle category.

EMISSION CALCULATION FOR ONROAD VEHICLES

TOC CO NOx PM10 SO2 TOC CO NOx PM10 SO2

TREE REMOVAL - Dump Truck 22 67 3 30 91.4 1.57E-01 5.89E-01 2.81E+00 5.89E-02 1.96E-03 3.46E+00 1.30E+01 6.18E+01 1.30E+00 4.32E-02

EARTH TRANSPORT - Dump Truck 44 1,400 32 10 318.2 5.47E-01 2.05E+00 9.78E+00 2.05E-01 6.84E-03 2.41E+01 9.03E+01 4.31E+02 9.03E+00 3.01E-01
CONCRETE DELIVERIES - Heavy Duty Delivery Truck 176 1050 6 100 596.6 1.03E+00 3.85E+00 1.83E+01 3.85E-01 1.28E-02 1.81E+02 6.77E+02 3.23E+03 6.77E+01 2.26E+00

Total Total 1.73 lbs 6.49 lbs 30.94 lbs 0.65 lbs 0.02 lbs 208.19 lbs 780.71 lbs 3721.38 lbs 78.07 lbs 2.60 lbs

0.10 0.39 1.86 0.04 0.0 tons

1. Based on equipment usage as given for each respective phase:
Tree Removal - Clear & Grubb Phase

Earth Transport - Grading Phase
Concrete Deliveries - Building Phase

2. Total Days based on 5 days/week, 22 days/month schedule

FUGITIVE EMISSIONS FROM VEHICLE TRAFFIC ON PAVED ROAD

Vehicle Type

Mean Vehicles 

Speed (mph) 

[Vehicles 

Weight (tons)]

Total No. Of 

Trips / Day

PM10 EF 

(lbs/VMT) 1

Round 

Trip 

Distance 

(mile)

Daily Total 

VMT (all 

units)

Total No. 

of Days 

Operated

VMT/ 

Project

Daily 

Emissions 

(lbs)

Project 

Emissions 

(lbs)

TREE REMOVAL - Dump Truck [23] 3 0.0792 30 91.4 22 2,010 7.24 159.22
EARTH TRANSPORT - Dump Truck [23] 32 0.0792 10 318.2 44 14,000 25.20 1109.00

CONCRETE DELIVERIES - Heavy Duty Delivery Truck [14] 6 0.0634 100 596.6 176 105,000 37.80 6652.31
Total 70 7,921

1.  EF are calculated using equations in AP-42,  Section 13.2.2. Equation 1a is used for heavy duty  trucks.   
EF calculations are based on the following assumptions:

Paved road silt content (%) 0.1348 SCAQMD CEQA Table A-9-C-1, 5% local, 5% collector, 90% freeway

Silt Loading 0.04 oz/yr
2

1.356 g/m
2

SCAQMD CEQA Table A9-9-C-1.

Onroad Vehicle Fuel Type

Vehicle 

Count

Weight 

(lbs)

Project Emissions  (lbs)

Vehicle 

Type

EF (lbs/VMT) 1

Onroad Vehicles1 Total Days2

Total Trips / 

Activity

Total Trips 

/ Day  

Round 

Trip 

Daily Total 

VMT 

Daily Emissions (lbs)
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Title    : San Benito County Avg 2007 Winter Default Title
Version  : Emfac2002 V2.2 Apr 23 2003

Run Date : 01/04/07 11:58:42
Scen Year: 2007 -- Model Years: 1965 to 2007
Season   : Winter
Area     : San Benito County Average

I/M Stat : I and M program in effect   
Emissions: Tons Per Day 
*************************************************************************************

Dump And Delivery Trucks

HHDT-NCAT HHDT-CAT HHDT-DSL

Vehicles 8 42 536
VMT/1000 0 4 93
Trips   362 1917 2713

Run Exh 0 0.02 0.08
Idle Exh 0 0 0.01

Start Ex 0.01 0.02 0
------- ------- -------

Total Ex 0.01 0.03 0.08

Diurnal 0 0 0
Hot Soak 0 0 0
Running 0 0.01 0

Resting 0 0 0
------- ------- -------

Total   0.02 0.04 0.08
EF (lbs/VMT) 0.00172043

Run Exh 0.08 0.23 0.28

Idle Exh 0 0 0.03
Start Ex 0.12 0.29 0

------- ------- -------

Total Ex 0.2 0.51 0.3
EF (lbs/VMT) 0.006451613

Run Exh 0 0.06 1.35
Idle Exh 0 0 0.08
Start Ex 0 0.02 0

------- ------- -------
Total Ex 0.01 0.09 1.43

EF (lbs/VMT) 0.030752688

Run Exh 0 0 0.22
Idle Exh 0 0 0

Start Ex 0 0 0
------- ------- -------

Total Ex 0 0 0.23
EF (lbs/VMT) 0.004946237

Run Exh 0 0 0.03

Idle Exh 0 0 0
Start Ex 0 0 0

------- ------- -------
Total Ex 0 0 0.03

TireWear 0 0 0
BrakeWr 0 0 0

------- ------- -------
Total   0 0 0.03

EF (lbs/VMT) 0.000645161

Lead    0 0 0

0.001
EF (lbs/VMT) 0.0000215054

Fuel Consumption (000 gallons)
Gasoline 0.05 0.33 0
Diesel  0 0 20.47

PM10 Emissions                

SOx     

Total Organic Gas Emissions   

Carbon Monoxide Emissions     

Oxides of Nitrogen Emissions  

Carbon Dioxide Emissions (000)
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1 2 20 6 30423            ! Number of scenarios in file, version info
San Benito County Avg 2007 Winter Default Title ! Scenario Title

Burden    8  2            ! Program mode TOG  PM10
2007                      ! Calendar Year
14                        ! Month/Season
 4                        ! Geographic area selection: San Benito County
35                        ! County Number

FFFFF                     ! WEIGHT Output Options
FFFTF                     ! EMFAC Output Options
TTTFF                     ! BURDEN Output Options
FTFFF                     ! CALIMFAC Output Options

FFFFF                     ! EMFACnn Output Options
25                        ! First hour printed for detailed Burden output
6 1                       ! Bag and correction for Calimfac output
1965                      ! First model year considered in calculations
2007                      ! Last model year considered in calculations

                          ! Data on I/M Programs
                          ! --------------------
 3                        ! Number of I/M programs (num_prog) in scenario  1
17                        ! Area used for I/M basis: San Benito (NCC)

 3  1 1992                ! Subprograms, start month, and start year for I/M program  1
 2 2 2                    ! Inspection frequency (1=Annual, 2=Biennial)
 1 1 2                    ! Test method
 3 3 3                    ! Visual/Functional checks
 2 2 2                    ! Exhaust Cutpoint Stringency

 2 2 2                    ! Repair Cost
 2 2 2                    ! Mechanic Inspection Effectiveness
  0  0  0                 ! Minimum vehicle age
 45 45 45                 ! Maximum vehicle age
 1966 1966 1980           ! Minimum model year

 2040 1979 2040           ! Maximum model year
 1 1 1                    ! Free years
 0 0 0                    ! Years to skip
 2 2 2                    ! Mechanic Repair Effectiveness
 1 1 1                    ! Evap test: 1 => None, 2 => Gas Cap, 3 => Pressure-purge

 0.17 0.17 0.17           ! Change of ownership percentage
 0.00 0.00 0.00           ! Annual % vehs captured by random roadside program
 0.00 0.00 0.00           ! Annual % vehs captured by remote sensing program
 0.00 0.00 0.00           ! Annual % vehs captured by tamper detection program

  0  0  0                 ! Years of annual inspections for a gross polluter
  0  0  0                 ! Zero if high-emitter profile is not used
  F  F  F                 ! True if bad exhaust text algorithm is used
  T  T  T                 ! True if ARB's OBD II assumptions are used for OBD II vehicles
  F  T  T                 ! All PCs  included in program [Yes(T) or No(F)]

  F  T  T                 ! All LDT  included in program [Yes(T) or No(F)]
  F  T  T                 ! All MDV  included in program [Yes(T) or No(F)]
  T  F  F                 ! All HDGV included in program [Yes(T) or No(F)]
  F  F  F                 ! All HDDV included in program [Yes(T) or No(F)]
  F  F  F                 ! All MCs  included in program [Yes(T) or No(F)]

                          ! Tech groups (if any) in subprogram.
 1  7 1996                ! Subprograms, start month, and start year for I/M program  2
 2                        ! Inspection frequency (1=Annual, 2=Biennial)
 2                        ! Test method
 3                        ! Visual/Functional checks

 3                        ! Exhaust Cutpoint Stringency
 2                        ! Repair Cost
 2                        ! Mechanic Inspection Effectiveness
  0                       ! Minimum vehicle age
 45                       ! Maximum vehicle age

 1966                     ! Minimum model year
 2040                     ! Maximum model year
 1                        ! Free years
 0                        ! Years to skip

 2                        ! Mechanic Repair Effectiveness
 1                        ! Evap test: 1 => None, 2 => Gas Cap, 3 => Pressure-purge
 0.17                     ! Change of ownership percentage
 0.00                     ! Annual % vehs captured by random roadside program
 0.00                     ! Annual % vehs captured by remote sensing program

 0.00                     ! Annual % vehs captured by tamper detection program
  0                       ! Years of annual inspections for a gross polluter
  0                       ! Zero if high-emitter profile is not used
  F                       ! True if bad exhaust text algorithm is used
  T                       ! True if ARB's OBD II assumptions are used for OBD II vehicles

  T                       ! All PCs  included in program [Yes(T) or No(F)]
  T                       ! All LDT  included in program [Yes(T) or No(F)]
  T                       ! All MDV  included in program [Yes(T) or No(F)]
  T                       ! All HDGV included in program [Yes(T) or No(F)]
  F                       ! All HDDV included in program [Yes(T) or No(F)]

  F                       ! All MCs  included in program [Yes(T) or No(F)]
                          ! Tech groups (if any) in subprogram.
 2  6 1998                ! Subprograms, start month, and start year for I/M program  3
 2 2                      ! Inspection frequency (1=Annual, 2=Biennial)
 2 2                      ! Test method

 3 3                      ! Visual/Functional checks
 3 3                      ! Exhaust Cutpoint Stringency
 3 3                      ! Repair Cost
 2 2                      ! Mechanic Inspection Effectiveness
  0  0                    ! Minimum vehicle age

 30 30                    ! Maximum vehicle age
 1974 1974                ! Minimum model year
 2040 2040                ! Maximum model year
 4 4                      ! Free years

 0 0                      ! Years to skip
 2 2                      ! Mechanic Repair Effectiveness
 2 2                      ! Evap test: 1 => None, 2 => Gas Cap, 3 => Pressure-purge
 0.17 0.17                ! Change of ownership percentage
 0.00 0.00                ! Annual % vehs captured by random roadside program

 0.00 0.00                ! Annual % vehs captured by remote sensing program
 0.00 0.00                ! Annual % vehs captured by tamper detection program
  0  0                    ! Years of annual inspections for a gross polluter
  0  0                    ! Zero if high-emitter profile is not used
  F  F                    ! True if bad exhaust text algorithm is used

  T  T                    ! True if ARB's OBD II assumptions are used for OBD II vehicles
  F  T                    ! All PCs  included in program [Yes(T) or No(F)]
  F  T                    ! All LDT  included in program [Yes(T) or No(F)]
  F  T                    ! All MDV  included in program [Yes(T) or No(F)]
  T  F                    ! All HDGV included in program [Yes(T) or No(F)]

  F  F                    ! All HDDV included in program [Yes(T) or No(F)]
  F  F                    ! All MCs  included in program [Yes(T) or No(F)]
                          ! Tech groups (if any) in subprogram.
#
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Title    : San Benito County Avg 2007 Winter Default Title
Version  : Emfac2002 V2.2 Apr 23 2003

Run Date : 01/04/07 11:58:42

Scen Year: 2007 -- Model Years: 1965 to 2007
Season   : Winter

Area     : San Benito County Average

I/M Stat : I and M program in effect   
Emissions: Tons Per Day 

*****************************************************************************************************************************************************************************************************************

                                                                                                                                  - - - -  H e a v y  D u t y  T r u c k s  - - -
           - - - Light Duty Passenger Cars - - -   - - - - - Light Duty Trucks - - - - -   - - - - - Medium Duty Trucks - - - -   ----- Gasoline Trucks ------    Diesel  Total HD     Urban    Motor-     All

           Non-cat       Cat    Diesel     Total   Non-cat       Cat    Diesel     Total   Non-cat       Cat    Diesel     Total   Non-cat       Cat     Total    Trucks    Trucks     Buses    cycles  Vehicles

 ****************************************************************************************************************************************************************************************************************
 Vehicles      372.    20585.      101.    21059.      431.    16864.      465.    17760.       66.     3988.      354.     4407.       94.      724.      817.     1081.     1899.       37.     1691.    46853.

 VMT/1000        5.      789.        3.      796.        7.      634.       14.      655.        1.      172.       22.      194.        1.       19.       21.      127.      147.        5.       16.     1814.

 Trips        1532.   130035.      580.   132148.     1827.   106013.     2850.   110691.      547.    45994.     3928.    50469.     2387.     7870.    10256.    15232.    25489.      148.     3382.   322326.
 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                   Total Organic Gas Emissions  

 Run Exh       0.04      0.13      0.00      0.17      0.05      0.14      0.00      0.19      0.01      0.04      0.01      0.06      0.01      0.03      0.04      0.09      0.13      0.01      0.08      0.64
 Idle Exh      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.01      0.01      0.00      0.00      0.01

 Start Ex      0.01      0.14      0.00      0.16      0.01      0.14      0.00      0.15      0.01      0.05      0.00      0.06      0.04      0.03      0.07      0.00      0.07      0.00      0.01      0.46

            -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   ------- 

 Total Ex      0.05      0.27      0.00      0.33      0.07      0.28      0.00      0.34      0.01      0.10      0.01      0.12      0.06      0.06      0.12      0.10      0.21      0.01      0.09      1.11

 Diurnal       0.00      0.01      0.00      0.01      0.00      0.01      0.00      0.01      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.02

 Hot Soak      0.01      0.02      0.00      0.03      0.01      0.02      0.00      0.03      0.00      0.00      0.00      0.01      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.06
 Running       0.04      0.11      0.00      0.15      0.02      0.15      0.00      0.18      0.00      0.04      0.00      0.05      0.01      0.02      0.04      0.00      0.04      0.00      0.01      0.42

 Resting       0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.01

            -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   ------- 
 Total         0.09      0.41      0.00      0.51      0.10      0.46      0.00      0.56      0.02      0.15      0.01      0.18      0.07      0.08      0.16      0.10      0.25      0.01      0.11      1.62

 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                    Carbon Monoxide Emissions   
 Run Exh       0.47      2.60      0.00      3.07      0.68      3.09      0.01      3.78      0.16      0.68      0.03      0.88      0.31      0.46      0.77      0.36      1.13      0.08      1.09     10.03

 Idle Exh      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.01      0.00      0.01      0.00      0.00      0.00      0.03      0.03      0.00      0.00      0.04

 Start Ex      0.06      1.53      0.00      1.58      0.07      1.70      0.00      1.77      0.03      0.57      0.00      0.60      0.26      0.54      0.81      0.00      0.81      0.01      0.04      4.81
            -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   ------- 

 Total Ex      0.52      4.13      0.00      4.66      0.74      4.79      0.01      5.55      0.19      1.26      0.03      1.49      0.57      1.00      1.58      0.39      1.97      0.09      1.13     14.88

 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                   Oxides of Nitrogen Emissions 

 Run Exh       0.03      0.36      0.00      0.39      0.04      0.49      0.02      0.55      0.01      0.17      0.12      0.30      0.01      0.11      0.12      1.71      1.83      0.03      0.03      3.13

 Idle Exh      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.09      0.09      0.00      0.00      0.09
 Start Ex      0.00      0.08      0.00      0.09      0.00      0.10      0.00      0.10      0.00      0.08      0.00      0.08      0.00      0.04      0.05      0.00      0.05      0.00      0.00      0.31

            -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   ------- 

 Total Ex      0.03      0.44      0.00      0.47      0.04      0.59      0.02      0.65      0.01      0.25      0.12      0.38      0.01      0.15      0.16      1.80      1.96      0.04      0.03      3.53
 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                  Carbon Dioxide Emissions (000)

 Run Exh       0.00      0.32      0.00      0.32      0.00      0.31      0.01      0.32      0.00      0.14      0.01      0.15      0.00      0.01      0.02      0.28      0.29      0.01      0.00      1.10
 Idle Exh      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00

 Start Ex      0.00      0.01      0.00      0.01      0.00      0.01      0.00      0.01      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.03

            -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   ------- 
 Total Ex      0.00      0.33      0.00      0.33      0.00      0.33      0.01      0.33      0.00      0.14      0.01      0.15      0.00      0.01      0.02      0.28      0.30      0.01      0.00      1.13

 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                         PM10 Emissions         
 Run Exh       0.00      0.01      0.00      0.01      0.00      0.01      0.00      0.01      0.00      0.00      0.00      0.01      0.00      0.00      0.00      0.04      0.04      0.00      0.00      0.07

 Idle Exh      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00

 Start Ex      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00
            -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   ------- 

 Total Ex      0.00      0.01      0.00      0.01      0.00      0.01      0.00      0.01      0.00      0.00      0.00      0.01      0.00      0.00      0.00      0.04      0.04      0.00      0.00      0.07

 TireWear      0.00      0.01      0.00      0.01      0.00      0.01      0.00      0.01      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.02

 BrakeWr       0.00      0.01      0.00      0.01      0.00      0.01      0.00      0.01      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.03

            -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   ------- 
 Total         0.00      0.03      0.00      0.03      0.00      0.03      0.00      0.03      0.00      0.01      0.00      0.01      0.00      0.00      0.00      0.04      0.05      0.00      0.00      0.12

 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 Lead          0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00
 SOx           0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.01

 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------  
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                                                                                  Fuel Consumption (000 gallons)
 Gasoline      0.39     34.29      0.00     34.68      0.56     34.14      0.00     34.70      0.12     14.73      0.00     14.85      0.26      1.68      1.94      0.00      1.94      0.31      0.44     86.92

 Diesel        0.00      0.00      0.09      0.09      0.00      0.00      0.48      0.48      0.00      0.00      1.08      1.08      0.00      0.00      0.00     25.48     25.48      0.41      0.00     27.54

 ****************************************************************************************************************************************************************************************************************
Title    : San Benito County Avg 2007 Winter Default Title

Version  : Emfac2002 V2.2 Apr 23 2003

Run Date : 01/04/07 11:58:42

Scen Year: 2007 -- Model Years: 1965 to 2007
Season   : Winter

Area     : San Benito County Average

I/M Stat : I and M program in effect   
Emissions: Tons Per Day 

**********************************************************************************************************************************************************************************************************************************************************************************************

 - - - Light Duty Trucks 1 (T1) - - -   - - - Light Duty Trucks 2 (T2) - - -   - - - Medium Duty Trucks (T3)  - - -   - Light-Heavy Duty Trucks 1 (T4) - -   - Light-Heavy Duty Trucks 2 (T5) - -   - Medium-Heavy Duty Trucks (T6)  - -   HH Duty      School Buses        Urban Buses     Total  
Non-cat       Cat    Diesel     Total   Non-cat       Cat    Diesel     Total   Non-cat       Cat    Diesel     Total   Non-cat       Cat    Diesel     Total   Non-cat       Cat    Diesel     Total   Non-cat       Cat    Diesel     Total  Diesel Trks    Gas    Diesel       Gas    Diesel     Buses

 **********************************************************************************************************************************************************************************************************************************************************************************************

 Vehicles      266.     9680.      376.    10322.      165.     7184.       89.     7438.       57.     3207.       83.     3347.        9.      688.      158.      855.        0.       92.      112.      204.       82.      674.      498.     1254.      536.       12.       47.       25.       12.       96.
 VMT/1000        4.      364.       11.      379.        3.      270.        3.      276.        1.      119.        3.      123.        0.       47.       12.       59.        0.        6.        7.       12.        1.       15.       31.       47.       93.        1.        2.        3.        2.        8.

 Trips        1122.    60685.     2300.    64108.      705.    45328.      550.    46583.      253.    20185.      528.    20966.      294.    22756.     1991.    25042.        0.     3052.     1408.     4460.     2007.     5923.    12331.    20261.     2713.       47.      188.       99.       49.      382.

 --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                   Total Organic Gas Emissions  

 Run Exh       0.03      0.08      0.00      0.11      0.02      0.06      0.00      0.08      0.01      0.04      0.00      0.05      0.00      0.00      0.01      0.01      0.00      0.00      0.00      0.01      0.01      0.01      0.01      0.03      0.08      0.00      0.00      0.01      0.00      0.01

 Idle Exh      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.01      0.00      0.00      0.00      0.00      0.00
 Start Ex      0.01      0.08      0.00      0.09      0.01      0.06      0.00      0.07      0.00      0.04      0.00      0.04      0.00      0.01      0.00      0.02      0.00      0.00      0.00      0.00      0.03      0.01      0.00      0.05      0.00      0.00      0.00      0.00      0.00      0.00

            -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   ------- 

 Total Ex      0.04      0.15      0.00      0.20      0.03      0.12      0.00      0.15      0.01      0.08      0.00      0.09      0.00      0.02      0.01      0.03      0.00      0.00      0.00      0.01      0.04      0.03      0.01      0.08      0.08      0.00      0.00      0.01      0.00      0.02

 Diurnal       0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00

 Hot Soak      0.01      0.01      0.00      0.02      0.00      0.01      0.00      0.01      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00
 Running       0.02      0.09      0.00      0.11      0.01      0.06      0.00      0.07      0.00      0.03      0.00      0.03      0.00      0.01      0.00      0.01      0.00      0.00      0.00      0.00      0.01      0.01      0.00      0.02      0.00      0.00      0.00      0.00      0.00      0.00

 Resting       0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00

            -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   ------- 
 Total         0.06      0.26      0.00      0.32      0.04      0.20      0.00      0.23      0.01      0.11      0.00      0.13      0.01      0.03      0.01      0.04      0.00      0.01      0.00      0.01      0.05      0.04      0.01      0.11      0.08      0.00      0.00      0.01      0.00      0.02

 --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                    Carbon Monoxide Emissions   
 Run Exh       0.42      1.82      0.01      2.25      0.26      1.27      0.00      1.53      0.15      0.62      0.00      0.77      0.02      0.04      0.02      0.08      0.00      0.02      0.01      0.03      0.18      0.21      0.07      0.47      0.28      0.06      0.01      0.08      0.00      0.15

 Idle Exh      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.01      0.00      0.01      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.03      0.00      0.00      0.00      0.00      0.00

 Start Ex      0.04      0.98      0.00      1.02      0.03      0.72      0.00      0.75      0.01      0.40      0.00      0.42      0.01      0.14      0.00      0.15      0.00      0.03      0.00      0.03      0.14      0.26      0.00      0.40      0.00      0.01      0.00      0.01      0.00      0.01
            -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   ------- 

 Total Ex      0.46      2.80      0.01      3.27      0.28      1.99      0.00      2.28      0.16      1.02      0.00      1.19      0.03      0.19      0.02      0.23      0.00      0.06      0.01      0.07      0.32      0.47      0.08      0.87      0.30      0.07      0.01      0.09      0.00      0.17

 --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                   Oxides of Nitrogen Emissions 

 Run Exh       0.02      0.24      0.02      0.28      0.01      0.25      0.00      0.27      0.01      0.15      0.01      0.16      0.00      0.02      0.07      0.09      0.00      0.00      0.04      0.05      0.00      0.04      0.33      0.38      1.35      0.00      0.03      0.01      0.02      0.07

 Idle Exh      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.08      0.00      0.00      0.00      0.00      0.00
 Start Ex      0.00      0.04      0.00      0.04      0.00      0.06      0.00      0.06      0.00      0.03      0.00      0.03      0.00      0.04      0.00      0.04      0.00      0.01      0.00      0.01      0.00      0.02      0.00      0.02      0.00      0.00      0.00      0.00      0.00      0.00

            -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   ------- 

 Total Ex      0.03      0.28      0.02      0.33      0.02      0.30      0.00      0.32      0.01      0.18      0.01      0.19      0.00      0.06      0.07      0.13      0.00      0.01      0.05      0.06      0.01      0.06      0.34      0.41      1.43      0.00      0.04      0.01      0.02      0.07
 --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                  Carbon Dioxide Emissions (000)

 Run Exh       0.00      0.18      0.00      0.19      0.00      0.13      0.00      0.14      0.00      0.08      0.00      0.08      0.00      0.05      0.01      0.06      0.00      0.01      0.00      0.01      0.00      0.01      0.05      0.06      0.22      0.00      0.00      0.00      0.00      0.01
 Idle Exh      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00

 Start Ex      0.00      0.01      0.00      0.01      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00

            -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   ------- 
 Total Ex      0.00      0.19      0.00      0.19      0.00      0.14      0.00      0.14      0.00      0.08      0.00      0.09      0.00      0.05      0.01      0.06      0.00      0.01      0.00      0.01      0.00      0.01      0.05      0.06      0.23      0.00      0.00      0.00      0.00      0.01

 --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                         PM10 Emissions         
 Run Exh       0.00      0.00      0.00      0.01      0.00      0.01      0.00      0.01      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.01      0.01      0.03      0.00      0.00      0.00      0.00      0.00

 Idle Exh      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00

 Start Ex      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00
            -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   ------- 

 Total Ex      0.00      0.01      0.00      0.01      0.00      0.01      0.00      0.01      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.01      0.01      0.03      0.00      0.00      0.00      0.00      0.00

 TireWear      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00

 BrakeWr       0.00      0.01      0.00      0.01      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00

            -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   -------   ------- 
 Total         0.00      0.01      0.00      0.01      0.00      0.01      0.00      0.01      0.00      0.01      0.00      0.01      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.01      0.01      0.03      0.00      0.00      0.00      0.00      0.00

 --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 Lead          0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00

 SOx           0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00
 --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                  Fuel Consumption (000 gallons)

 Gasoline      0.34     19.58      0.00     19.92      0.21     14.56      0.00     14.78      0.10      8.78      0.00      8.88      0.02      5.31      0.00      5.33      0.00      0.64      0.00      0.64      0.18      1.31      0.00      1.49      0.00      0.06      0.00      0.31      0.00      0.37
 Diesel        0.00      0.00      0.37      0.37      0.00      0.00      0.10      0.10      0.00      0.00      0.11      0.11      0.00      0.00      0.63      0.63      0.00      0.00      0.35      0.35      0.00      0.00      4.66      4.66     20.47      0.00      0.34      0.00      0.41      0.76

 ************************************************************************************************************************************************************************************************************************************************************************************************
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TECHNICAL AREA: AIR QUALITY 

Data Request 13 Rev: Please describe how much of the surface soils will need to be 
removed, and how much will have to be excavated and 
recompacted, and describe the final disposal for the removed 
soils. 

Response:  

Exporting of soils from the site will not be required.  Plant drainage will work with a plant elevation of 
411 feet.  The amount of fill that will need to be imported from borrow areas is roughly 30,000 cubic 
yards (cy) instead of 60,000 cy. 
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TECHNICAL AREA: AIR QUALITY 

Data Request 14 Rev: Please identify if these notations provide “smaller than 200” sieve 
percentages based on actual sieve results or are visual estimates, 
or whether they note something else entirely. 

Response:  

The “-200” numbers are the percentage of materials that pass through a 200 mesh screen, which is 
generally considered the mesh that defines the break point for fine grain materials (i.e., silt and/or 
clay).  The reported percentages were determined by actual tests.  The test methods utilized and 
the meaning of the data presented in the soil bore logs are explained in Appendix B of the 
Geotechnical report. 
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TECHNICAL AREA: AIR QUALITY 

Data Request 15 Rev: Please provide the equipment and fugitive dust assumptions for 
both the pipeline and substation construction phases and 
indicate whether either of these two construction activities would 
overlap the schedule for other onsite construction activities. 

Response:  

A new Excel workbook with separate spreadsheets showing the equipment exhaust and fugitive 
dust emissions estimates for each construction activity has been prepared in lieu of the previous 
URBEIS2002 model calculations.  The spreadsheets are notated to document the sources of 
emission factors and assumptions used in developing the emissions estimates.  Please see the 
revised spreadsheets provided in the response to Data Request 12, the revised spreadsheets 
replace those originally presented in Appendix I, Attachment B of the AFC. 
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TECHNICAL AREA: AIR QUALITY 

Data Request 16 Rev: Please confirm that emulsified diesel is proposed for construction, 
or revise the URBEMIS modeling runs appropriately. 

Response:  

As noted in previous responses, the construction emissions have been recalculated using 
spreadsheets, rather than URBEMIS, and South Coast AQMD emission factors recommended by 
CEC, which do not assume the use of emulsified diesel fuel. 
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TECHNICAL AREA: AIR QUALITY 

Data Request 17 Rev: Please provide an appropriate correction for the fugitive dust 
mitigation efficiency overestimate by URBEMIS considering the 
applicant’s proposed fugitive dust mitigation measures. 

Response:  

As described in previous responses, pollutant emissions for all construction activities have been 
recalculated using a different approach. Please see the revised spreadsheets provided in the 
response to Data Request 12, the revised spreadsheets replace those originally presented in 
Appendix I, Attachment B of the AFC.  The spreadsheets clearly show the level of dust control 
assumed for each activity.  In most cases, an 85% reduction in dust emissions was credited for 
watering the site at least three times daily or applying chemical dust suppressants on disturbed bare 
areas. 
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TECHNICAL AREA: AIR QUALITY 

Data Request 18 Rev: Please review all of the modeling inputs, correct as necessary 
based on this request and other applicable data requests using 
URBEMIS or an alternative more site specific emission 
estimating approach and resubmit the construction emission 
estimates. 

Response:  

A new Excel workbook with separate spreadsheets showing the equipment exhaust and fugitive 
dust emissions estimates for each construction activity has been prepared in lieu of the previous 
URBEIS2002 model calculations.  The spreadsheets are notated to document the sources of 
emission factors and assumptions used in developing the emissions estimates.  Please see the 
revised spreadsheets provided in the response to Data Request 12, the revised spreadsheets 
replace those originally presented in Appendix I, Attachment B of the AFC. 
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TECHNICAL AREA: AIR QUALITY 

Data Request 19 Rev: To confirm these estimates, please identify the maximum number 
of daily heavy vehicle trips and VMT for these three construction 
peak periods and the total number of heavy vehicle trips, by type 
and assumed round trip locations, needed for all construction 
activities. 

Response:  

The revised construction emissions tables in the revised Appendix I, Attachment B spreadsheets 
provided in the response to Data Request 12, show the emissions associated with heavy duty 
vehicle trips.  Specifically emissions for these trips may be seen on the spreadsheets for Clearing 
and Grubbing, Site Grading and Facility Building (which includes concrete pouring).  The table 
below presents the requested information regarding these heavy vehicle trips. 

 

Estimated Heavy Vehicle Trips Associated with Specific PEC Construction Activities 

Activity 
Duration 
(months) 

Engine 
Horsepower/Cubic 

Yards 

Maximum 
Heavy 

Vehicle 
Trips for 
Activity 

Assumed 
Two-Way 

Trip 
Distance 
(miles) 

Total 
Vehicle 
Miles 

Vehicle 
Miles per 

Day
*
 

Tree 
Removal 

1 300/15 67 30 2,010 91.4 

Earth 
Transport 

2 400/15 1,667 30 50,010 1,136.6 

Concrete 
Deliveries 

8 400/8 1,050 100 105,000 596.6 

* 
 Daily miles estimated based on 22 work days per month 
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TECHNICAL AREA: AIR QUALITY 

Data Request 20 Rev: Please identify the final disposal option that will be used for the 
pomegranate trees removed from the site. If that option will 
create emissions concurrent to the project construction or 
operation (such as stockpiling, drying and later burning onsite) 
please provide an estimate of the tree waste disposal action 
emissions. 

Response:  

Current plans are for the uprooted trees to be processed in a chipper at the PEC site and 
subsequently loaded into trucks and delivered to a biomass plant to be used as fuel. There will be 
no extended stockpiling or burning of trees or chips on the site. The distance from the PEC site to 
the biomass plant is about 15 miles. 
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TECHNICAL AREA: AIR QUALITY 

Data Request 21 Rev: Please provide a PM2.5 emission estimate for construction. For 
engine emissions please either assume 100% of engine 
particulate emissions are PM2.5 or use approved California Air 
Resources Board (CARB) California Emission Inventory 
Development and Reporting System (CEIDARS) particulate size 
speciation profiles. For fugitive dust emissions please use 
approved CEIDARS particulate size speciation profiles. 

Response:  

The revised emission calculations presented in the revised Appendix I, Attachment B spreadsheets 
provided in the response to Data Request 12 include PM2.5 emissions estimates for fugitive dust 
and exhaust sources based on the CEIDARS data base. 
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TECHNICAL AREA: AIR QUALITY 

Data Request 22 Rev: Please rerun the model using appropriate hourly emission factors 
for the hours in the day assumed for construction and provide 
revised results. Also as noted previously please combine 
receptors and meteorological files to reduce the number of 
modeling runs by a factor of ten. 

Response:  

Dispersion model runs have been made incorporating all of the changes to construction emission 
sources that are discussed in the responses to previous data requests.   

As described in Response No. 12, The PEC construction effort will be comprised of a number of 
separate activities occurring at different times over an 18-month period.  Each phase of construction 
will require different numbers and sizes of construction equipment operating at different locations 
within the PEC site.  Thus it is not obvious which activity would be likely to produce the highest 
offsite concentrations of air pollutants. Accordingly, several different candidate scenarios were 
modeled to ensure that worst-case impacts would in fact be addressed.  Experience shows that the 
pollutants and averaging times that are generally most important for construction emissions in 
California are: one-hour NO2 concentrations and 24-hour PM10/PM2.5 concentrations; therefore 
scenarios that would maximize potential offsite impacts for these values were chosen. The main 
criteria for selecting these modeling scenarios were magnitude of estimated emissions, activity 
duration and proximity of emission sources to the PEC site boundary. The three selected scenarios 
are: 

- Site Grading (Months 5 and 6) 

- Injection Well Installation (Month 1) 

- Site Building with Overlapping Substation Expansion Construction (Month 14 – 18). 

For each scenario, short-term impacts were modeled using the largest equipment grouping (in 
terms of potential emissions) that would be expected to cause the highest emissions on the same 
day.  All construction activities, except well drilling, were assumed to occur during an 8-hour day.  
Calculation of annual emissions assumed all construction activities that would occur over a 12-
month period. 

The results of the revised modeling are summarized in the Revised Table 5.2-18A below.  Full 
electronic copies of the construction phase modeling input/output files are provided on an 
accompanying DVD along with the operational modeling files referenced in the response to Data 
Request No. 4. 
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Table 5.2-18A (Revised) (1
st
 of 3 Parts) 

Maximum Modeled Criteria Pollutant Impacts due to PEC Construction Emissions 

UTM Coordinates Pollutant 

 
Averaging 
Period 

Maximum 
Modeled Impact 

(µµµµg/m3) 

PSD Significant 
Impact Level1 

(µµµµg/m3) 

Background2 

(µµµµg/m3) 

Maximum  
Total Predicted 
Concentration 

(µµµµg/m3) 

Most Stringent 

AAQS (µµµµg/m3) East (m) North (m) 

Construction Impacts – Injection Well Installation 

CO 1 hour 536.1 NA 7,705 8,241 23,000 716,189 4,058,631 

 8 hour 246.3 NA 5,156 5,402 10,000 716,189 4,058,631 

NO2 1 hour3 193.93 NA 169.2 363.13 470 716,189 4,058,631 

 Annual 1.48 NA 42.0 43.5 100 716,214 4,058,606 

PM10 24 hour 34.46 NA 193.0 4 227.46 50 716,189 4,058,631 

 Annual 0.14 NA 43.0 4 43.14 20 716,189 4,058,631 

PM2.5 24 hour 

Annual 

11.1 

0.07 

NA 

NA 

110.0 4 

21.6 4 

121.1 

21.67 

65 

12 

716,189 

716,214 

4,058,631 

4,058,606 

SO2 1 hour 1.39 NA 23.6 24.99 655 716,189 4,058,631 

 3 hour 0.81 NA 15.6 16.41 1,300 716,173 4,058,652 

 24 hour 0.22 NA 10.5 10.72 105 716,239 4,058,581 

 Annual 0.002 NA 5.3 5.302 80 716,214 4,058,606 
1 Source: 40 CFR 52.21 
2 Background represents the maximum values measured at Fresno First St. (CO, NO2, PM10, PM2.5) or Fresno Fremont School (SO2) monitoring stations, 2001-2005 
3 Results for 1-hour NO2 during construction used ozone limiting method (OLM) to estimate NO2 impacts.  Ozone measurement at Hanford monitoring station for the 

same hour of meteorological data as maximum predicted 1-hour NOx concentration (1/17/89 hour 9) was used in the OLM calculation 
4 PM10 and PM2.5 background levels exceed ambient standards. 
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Table 5.2-18A (Revised) (2
nd

 of 3 Parts) 

Maximum Modeled Criteria Pollutant Impacts due to PEC Construction Emissions 

UTM Coordinates 

Pollutant 
Averaging 
Period 

Maximum 
Modeled Impact 

(µµµµg/m3) 

PSD Significant 
Impact Level1 

(µµµµg/m3) 

Background2 

(µµµµg/m3) 

Maximum  
Total Predicted 
Concentration 

(µµµµg/m3) 

Most Stringent 

AAQS (µµµµg/m3) East (m) North (m) 

Construction Impacts – Site Grading 

CO 1 hour 579.3 NA 7,705 8,284 23,000 715,865 4,058,740 

 8 hour 265.2 NA 5,156 5,667 10,000 715,958 4,058,791 

NO2 1 hour3 184.83 NA 169.2 354.03 470 715,865 4,058,740 

 Annual 1.54 NA 42.0 43.54 100 716,106 4,058,530 

PM10 24 hour 49.2 NA 193.0 4 242.2 50 715,864 4,058,789 

 Annual 0.93 NA 43.0 4 43.93 20 716,174 4,058,604 

PM2.5 24 hour 

Annual 

17.32 

0.16 

NA 

NA 

110.0 4 

21.6 4 

127.32 

21.76 

65 

12 

715,864 

716,165 

4,058,789 

4,058,580 

SO2 1 hour 1.29 NA 23.6 24.89 655 715,865 4,058,740 

 3 hour 0.78 NA 15.6 16.38 1,300 715,865 4,058,765 

 24 hour 0.22 NA 10.5 10.72 105 716,012 4,058,527 

 Annual 0.001 NA 5.3 5.30 80 716,106 4,058,530 
1 Source: 40 CFR 52.21 
2 Background represents the maximum values measured at Fresno First St. (CO, NO2, PM10, PM2.5) or Fresno Fremont School (SO2) monitoring stations, 2001-2005 
3 Results for 1-hour NO2 during construction used ozone limiting method (OLM) to estimate NO2 impacts.  Ozone measurement at Hanford monitoring station for the 

same hour of meteorological data as maximum predicted 1-hour NOx concentration (11/29/89 hour 16) was used in the OLM calculation 
4 PM10 and PM2.5 background levels exceed ambient standards. 
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Table 5.2-18A (Revised) (3
rd

 of 3 Parts) 

Maximum Modeled Criteria Pollutant Impacts due to PEC Construction Emissions 

UTM Coordinates 

Pollutant 
Averaging 
Period 

Maximum 
Modeled Impact 

(µµµµg/m3) 

PSD Significant 
Impact Level1 

(µµµµg/m3) 

Background2 

(µµµµg/m3) 

Maximum  
Total Predicted 
Concentration 

(µµµµg/m3) 

Most Stringent 

AAQS (µµµµg/m3) East (m) North (m) 

Concurrent Site Building and Substation Expansion 

CO 1 hour 1,114.8 NA 7,705 8,820 23,000 715,865 4,058,740 

 8 hour 870.2 NA 5,156 6,026 10,000 715,958 4,058,791 

NO2 1 hour3 290.43 NA 169.2 459.63 470 715,865 4,058,740 

 Annual 11.89 NA 42.0 53.89 100 716,106 4,058,530 

PM10 24 hour 46.27 NA 193.0 4 239.27 50 715,864 4,058,789 

 Annual 1.27 NA 43.0 4 44.27 20 716,289 4,058,781 

PM2.5 24 hour 

Annual 

18.97 

0.66 

NA 

NA 

110.0 4 

21.6 4 

128.97 

22.26 

65 

12 

715,865 

715,981 

4,058,765 

4,058,791 

SO2 1 hour 4.69 NA 23.6 28.29 655 715,839 4,058,681 

 3 hour 2.35 NA 15.6 17.95 1,300 715,867 4,058,668 

 24 hour 0.69 NA 10.5 11.19 105 715,865 4,058,765 

 Annual .011 NA 5.3 5.31 80 715,981 4,058,791 
1 Source: 40 CFR 52.21 
2 Background represents the maximum values measured at Fresno First St. (CO, NO2, PM10, PM2.5) or Fresno Fremont School (SO2) monitoring stations, 2001-2005 
3 Results for 1-hour NO2 during construction used ozone limiting method (OLM) to estimate NO2 impacts.  Ozone measurement at Hanford monitoring station for the 

same hour of meteorological data as maximum predicted 1-hour NOx concentration (12/04//90 hour 8) was used in the OLM calculation 
4 PM10 and PM2.5 background levels exceed ambient standards. 
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TECHNICAL AREA: AIR QUALITY 

Data Request 23 Rev: Please provide the NOx_OLM input/output files, including ozone 
input files, if NOx_OLM was used, or provide the simplified OLM 
calculations and assumptions if that method was used to 
determine worst case 1-hour NOx impacts. Please note that 
other modeling corrections may be necessary based on the 
previous data request and the other data requests regarding 
construction emission estimates. 

Response:  

The ozone limiting method was applied to the predicted maximum one-hour ozone concentrations 
during construction.  NOx OLM with sequential ozone input data could not be used because that 
model only works properly with point source emission input data, whereas certain construction 
sources, such as exhaust from moving equipment within the site, are more appropriately 
represented as volume sources.  Accordingly, a simple hand calculation was made to estimate the 
portion of the maximum predicted 1-hour NOx concentrations for each modeled construction activity 
that would be converted to NO2.  The hourly ozone data used for this purpose was the value 
recorded at the Hanford monitoring station for the same hour of the meteorological input data record 
that produced the highest NOx concentration in ISCST3.  As described in Response No. 24, 
separate modeling was conducted for several different tasks (scenarios) that were selected to 
ensure that maximum off-site pollutant concentrations would be addressed. 

Among the different candidate construction scenarios modeled, the highest predicted hourly NOx 
concentration (2,712 µg/m3) occurred for Site Building with Substation Expansion. This value was 
predicted to occur with the meteorological input data for December 4, 1991. The ozone 
concentration recorded at Hanford during this hour was 10 parts per billion or 0.01 parts per million 
(20 µg/m3).  The ozone limiting calculation is: 

[NO2]ann = {(0.1) x [NOx]pred}  +  MIN { (0.9) x [NOx]pred , or (46/48) x [O3]bkgd } 
 
 where 
 
 [NO2]ann is the predicted annual NO2 concentration 
 [NOx]pred is the model predicted annual NOx concentration 
 MIN means the minimum of the two quantities within the brackets 
 [O3]bkgd is the representative annual average ambient O3 concentration 
 (46/48) is the molecular weight of NO2 divided by the molecular weight of O3 

 
 
Substituting the values obtained for December 4, 1991 yields a project 
NO2 impact of 290.4 µg/m

3
.  When this is added to the conservative 

background NO2 concentration of 169.2 µg/m
3
 used throughout the 

modeling analyses, the resulting total concentration is 459.6 µg/m
3
. 
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TECHNICAL AREA: AIR QUALITY 

Data Request 24 Rev: Please provide corrected modeling runs or provide corrections for 
the modeling file names when not rerun as necessary to respond 
to other data requests. 

Response:  

Revised construction modeling input/output files are provided electronically on the DVD that 
accompanies these Data Request responses. 
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TECHNICAL AREA: AIR QUALITY 

Data Request 25 Rev: Please provide a copy of the District’s correspondence regarding 
existing and planned cumulative projects located within six miles 
of the PEC site. 

Response:  

During a meeting with SJVAPCD on January 4, 2007, the following District “PAS Listing” was 
provided to PEC. Note that the proposed PEC and Starwood facilities are not on this list. The 
District contact is: 

Mr. Leland Villalvazo 
Supervising Air Quality Specialist 
(559) 230-5881 tel  
(559) 230-6061 fax 
Leland.villalvazo@valleyair.org 

 

 

The PAS Listing follows: 
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TECHNICAL AREA: AIR QUALITY 

Data Request 26 Rev: Please provide the cumulative modeling analysis, including the 
nearby Calpeak and Wellhead Energy peaker sites as proposed 
in the modeling protocol, as well as all District identified 
cumulative sources and the recently proposed Starwood Power-
Midway Peaking Project (06-AFC-10). 

Response:  

Contrary to PEC’s prior understanding, the District stated at PEC’s meeting with the District on 
January 4, 2007 that the District would not perform the cumulative modeling analysis because it is 
not required to do so. PEC is willing to provide this analysis via its consultant, but requests until 
January 18, 2007 in which to submit a final analysis to the CEC.  This cumulative analysis will 
consider the significance and appropriate inclusion of emissions from facilities in the District’s PAS 
Listing, along with those of the proposed PEC and Starwood projects. 
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TECHNICAL AREA: BIOLOGICAL RESOURCES 

Data Request 27 Rev: Please provide any supporting documents (letter or record of 
conversation) that resulted from communication with USFWS and 
CDFG regarding potential impacts to the state and federally listed 
San Joaquin kit fox. Please provide contact information for the 
USFWS and CDFG staff. 

Response:  

California Department of Fish and Game 
Julie Lance, Habitat Conservation Division 
559-243-4014 x222 
  
Conversation with Julie Lance on July 19, 2006. In the conversation, Julie Lance stated URS 
Biologists would not need to conduct protocol level surveys for San Joaquin kit fox since the 
habitat at the project site is not suitable for dens; however, Ms. Lance referred URS Biologists to 
guidelines on avoidance and minimization measures for San Joaquin kit fox foraging habitat 
found in “Standardized Recommendations for Protection of the San Joaquin Kit Fox Prior to or 
During Ground Disturbance” (Sacramento Fish & Wildlife Office, US Fish & Wildlife Service, 
6/1999) located on the CDFG Habitat Conservation Planning Branch website (http:// 
www.dfg.ca.gov/hcpb/species/stds_gdl/survmonitr.shtml#MAMMALS). The guidelines were 
followed when preparing the biology section for the AFC and are attached, in its entirety, on the 
following pages.  The record of the telephone conversation is also attached.   
 
U.S. Fish and Wildlife Service 
San Joaquin Valley Division 
916-414-6630 
 
Left a message on July 12, 2006 but calls were not returned. 
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TECHNICAL AREA: CULTURAL RESOURCES 

Data Request 28 Rev: If off-site disposal and borrow sites are not commercial operations 
and consequently have not been surveyed for cultural resources, 
please conduct such surveys and provide the personnel 
qualifications, methods, and findings to staff. 

Response:  

The off-site disposal and borrow sites have not yet been determined, and will be determined 
immediately prior to construction. Borrow will come from a commercial operator and site. Soil to be 
removed from the site has been analyzed for pesticides and determined to be non-hazardous. (See 
WM-60.) As such, soils removed from the site prior to placement of borrow will be reused as topsoil 
in yet-to-be determined nearby agricultural settings. 
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TECHNICAL AREA: CULTURAL RESOURCES 

Data Request 29 Rev: Please provide a map showing both proposed natural gas 
pipeline routes and a detailed description (with depth and width 
measurements) for the alternate route. 

Response:  

The primary route that will be used for the natural gas pipeline is described in PEC AFC Section 
3.7.1 and shown on Figure 3.2-1.  The only alternate is if the line may be installed on the north side 
of Panoche Road instead of the south side. The alternative route that was originally shown in the 
AFC Figure 3.4-1 will not be used by PG&E. 

The pipeline trench is expected to be 18 inches wide and 48 inches deep. 
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TECHNICAL AREA: CULTURAL RESOURCES 

Data Request 30 Rev: If the Panoche Substation is 45 years of age or older, please 
have a qualified architectural historian complete Department of 
Parks and Recreation (DPR) 523 “Primary” and “Building, 
Structure, and Object” forms, including an evaluation of 
significance. Please have the qualified architectural historian 
also assess the project’s potential impact on the substation, and 
provide the DPR 523 forms and impact assessment. 

Response:  

Background research was conducted by JRP Historical Consulting Services for the proposed 
project.  The background research included a history of the region and the project area, specifically 
focusing on the construction history, from the California State Library, Sacramento; U.C. Davis and 
U.C. Berkeley libraries; California State University East Bay; and the Fresno Historical Society.  In 
addition, an on-site inventory of the existing structures and other built resources within and adjacent 
to the PEC and laydown area was conducted.  According to the background research, no resources 
were found to be eligible for the National Register of Historic Places (NRHP) or the California 
Register of Historic Resources (CRHR). Furthermore, during the course of research, JRP Historical 
Consulting Services found no additional information to suggest that the Panoche Substation was in 
any way significant, therefore evaluation was unnecessary.  The substation is a relatively recent 
facility and was not located or found on earlier historical maps.   



Panoche Energy Center 

Application for Certification 

Data Requests Responses 

06-AFC-5 

PEC Data Request Responses Jan 9 2007.doc  CulRes-4 

TECHNICAL AREA: CULTURAL RESOURCES 

Data Request 31 Rev: To verify that they have no concerns regarding cultural resources 
in the PEC project area, please telephone those Native American 
individuals or groups who have not yet responded to the 
informational letters that were sent out and provide summaries of 
the calls. 

Response:  

Attempts had been made to contact all members of the Native American community prior to the 
creation of the draft AFC.  Although there were six individuals listed by the NAHC as contacts, 
these individuals are represented, and are contacted through, three organizations.  The three 
organizations are the Santa Rosa Rancheria, Table Mountain Rancheria, and the Chaushiha 
Tribe.  When these organizations and individuals were contacted by telephone, URS Staff was 
directed to the cultural resources department or specialist to discuss the project.   

The letters describing the project and maps of the site and various components were sent on May 
9, 2006 via certified mail, to the six contacts identified by the Native American Heritage 
Commission as appropriate for Fresno County.  The letters inquired whether the 
groups/individuals had any concerns regarding the project, or wished to provide input regarding 
cultural resources in the project area.   

A fax was received from Mr. Brian Austin, Tribal Attorney of the Chaushiha Tribe, on June 5, 
2006.  In this faxed letter, Mr. Austin stated that the Chaushiha Tribal Council was not, at the 
time, aware of any specific cultural significance of the proposed site.  However, in the event that 
any resources are found, Mr. Austin requested that the tribe be notified.   

Subsequent to the mailed letters, URS Archaeological Staff contacted the Table Mountain 
Rancheria on June 30, 2006.  At that time, a representative of the Cultural Resources office 
stated that the Table Mountain Rancheria had no concerns regarding the project.   

A follow-up call was also made to the Santa Rosa Rancheria on June 30, 2006 and URS staff 
was notified by Mr. Lalo Franco of the Cultural Resources Office that there may be some 
concerns regarding a nearby village site for which the Southern San Joaquin Valley Information 
Center did not have a site record.  On July 7, 2006, an email was received from Mr. Franco 
stating that the village was, in fact, some distance from the project site, and that there were no 
further concerns regarding the project area. 

The list of Native American organizations as provided by the Native American Heritage 
Commission, dated May 4, 2006 is attached on the following pages.   
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TECHNICAL AREA: CULTURAL RESOURCES 

Data Request 32 Rev: Please provide copies of any additional letters received from 
Native Americans since the AFC was compiled and a summary of 
the telephone call made to the Table Mountain Rancheria 
representative on June 30, 2006. If the location of archaeological 
sites may be revealed, please provide the responses under 
confidential cover. 

Response:  

No additional letters have been received from the Native American community, nor have any 
additional phone calls been received. 
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TECHNICAL AREA: CULTURAL RESOURCES 

Data Request 33 Rev: For the project region, please provide a map (at a scale of 
1:24,000) showing the greatest extent of former Lake Tulare and 
its tributaries, and please mark on this map the location of the 
proposed PEC plant site. 

Response:  

A map at 1:24,000 scale would be too large to show the extent of the former Lake Tulare and its 
tributaries.  As per a voicemail message from Beverly E. Bastion of the California Energy 
Commission, on December 21

st
, 2006, a map at a larger scale to show the full extent of the lake 

was prepared.  Refer to Figure 1, Regional Location Map on the following page. 
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TECHNICAL AREA: GEOLOGICAL HAZARDS AND RESOURCES 

Data Request 34 Rev: Please provide the balance of the text omitted from Section 
5.3.1.1.10. 

Response:  

The balance of the text was inadvertently omitted from the Application for Certification. The last 
paragraph of Section 5.3.1.1.10 should have read: 

"No specific countywide assessments to identify liquefaction hazards have been performed. Ground 
accelerations must approach 0.3g before liquefaction occurs in a sandy soil with relative densities 
typical of San Joaquin alluvial deposits. Areas subject to 0.3g acceleration or greater are located 
along the Coast Range foothills, but depth to ground water in these areas is typically great enough 
to minimize liquefaction potential (Fresno County, 2000). Recent soil borings drilled at the site did 
not encounter ground water to the maximum depths explored of 65 feet below ground surface. As 
discussed in Section 5.3.1.1.3, the depth to ground water is expected to be around 195 feet below 
ground surface. The depth to groundwater makes liquefaction at the site unlikely." 

Liquefaction occurs only in saturated soils, and liquefaction susceptibility decreases with increasing 
groundwater depth. The generation of excess pore pressure under undrained loading conditions is 
a prerequisite for liquefaction phenomena (Kramer, 1996). The depth to ground water in a new, on-
site monitoring well completed within the upper, semi-confined aquifer after submittal of the 
Application for Certification was approximately 175 feet below ground surface in December, 2006. 
The depth to groundwater makes liquefaction at the site unlikely. 
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TECHNICAL AREA: GEOLOGICAL HAZARDS AND RESOURCES 

Data Request 35 Rev: Please clarify what value of peak horizontal ground acceleration is 
appropriate for this site. 

Response:  

Discrepancies between the Geological Hazards and Resources section and the preliminary 
geotechnical investigation report included as Appendix L of the Application for Certification 
occurred because the section was completed before the appendix. In addition, the peak site 
acceleration values provided in Section 5.3.1.1.8 are based on deterministic seismic hazard 
assessment and the Appendix L Peak Horizontal Ground Accelerations (PHGA) values are based 
on probabilistic seismic hazard assessment (PSHA). The seismic hazard assessment 
summarized in the preliminary geotechnical investigation report supersedes the assessment 
summarized in Section 5.3.1.1.8 of the Application for Certification. The estimated PHGA with a 
10 percent probability of exceedance in 50 years at the PEC Site is approximately 0.48g 
(recurrence interval of 475 years). This level of ground motion is considered the Design Basis 
Earthquake (DBE) for the project. 
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TECHNICAL AREA: GEOLOGICAL HAZARDS AND RESOURCES 

Data Request 36 Rev: Please clarify this discrepancy, and describe what impact this 
settlement may have on the operation of the proposed facilities, 
and how such impacts will be mitigated. 

Response:  

Discrepancies between the Geological Hazards and Resources section and the preliminary 
geotechnical investigation report included as Appendix L of the Application for Certification 
occurred because the section was completed before the appendix. Geotechnical investigation of 
the PEC Site identified loose, unsaturated granular soil layers that could result in some seismic-
induced settlement. The potential for seismic-induced settlement reported in the preliminary 
geotechnical investigation report supersedes the last sentence in paragraph 5 of Section 
5.3.1.1.11 of the Application for Certification. The potential for seismic-induced settlement was 
analyzed using the LIQUEFY program. Based on the results of the analyses, some seismic-
induced settlement could occur within the loose to medium dense sandy and silty layers within 40 
feet of the ground surface based on a Design Level Earthquake (DLE) event, resulting in 
settlement of about 2 inches within the susceptible soil layers. 

Constructing settlement-sensitive structures on driven piles will mitigate potential seismic-induced 
settlement impacts on the operation of the facilities. Geotechnical recommendations for driven 
piles are provided in Appendix L of the Application for Certification (see Section 7.9). 
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TECHNICAL AREA: GEOLOGICAL HAZARDS AND RESOURCES 

Data Request 37 Rev: Please address the potential for site soils, in particular silts, to 
collapse when subjected to water, and how the impact will be 
mitigated. 

Response:  

Hydrocompaction is the process of volume decrease and density increase that occurs when 
moisture-deficient deposits compact as they are wetted for the first time since burial. The PEC 
Site is located close to or within areas of historic hydrocompaction or near-surface subsidence.  

The PEC Site has been irrigated for agricultural use for many years, which lessens the likelihood 
of near-surface subsidence following construction of the PEC. Constructing settlement-sensitive 
structures on driven piles will mitigate potential hydrocompaction impacts on the operation of the 
facilities. Geotechnical recommendations for driven piles are provided in Appendix L of the 
Application for Certification (see Section 7.9). 
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TECHNICAL AREA: GEOLOGICAL HAZARDS AND RESOURCES 

Data Request 38 Rev: Please clarify this discrepancy, what impact expansive soils may 
have on the operation of the proposed facilities, and how such 
impacts will be mitigated. 

Response:  

Discrepancies between the Geological Hazards and Resources section and the preliminary 
geotechnical investigation report included as Appendix L of the Application for Certification 
occurred because the section was completed before the appendix. Geotechnical investigation 
identified the presence of some moderately expansive fine-grained soils underlying the PEC Site. 
The potential for moderately expansive soils reported in the preliminary geotechnical investigation 
report supersedes the last sentence in paragraph 1 of Section 5.3.1.1.12 of the Application for 
Certification.  

Recommendations in Appendix L for foundation considerations, earthwork, pavements, and 
sidewalks include mitigation measures for potential moderately expansive soil impacts. 
Constructing settlement-sensitive structures on driven piles will mitigate potential moderately 
expansive soil impacts on the operation of the facilities. Geotechnical recommendations for driven 
piles are provided in Appendix L of the Application for Certification (see Section 7.9). The 
expansion potential of the compacted soils below non-settlement sensitive structures will be 
mitigated by mixing moderately expansive soils with non-expansive soils and compacting the 
mixed soils on the wet side of optimum moisture content. Geotechnical recommendations for 
engineered fill and spread footings for lightly loaded structures are provided in Appendix L of the 
Application for Certification (see Sections 7.2.2 and 7.7). 
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TECHNICAL AREA: LAND USE 

Data Request 39 Rev: For staff to complete evaluation of the proposed cancellation, 
please submit a schedule as to when Fresno County will process 
the cancellation application and when the Board of Supervisors 
will hear the cancellation application. 

Response:  

Williamson Act Cancellation Process Schedule 

The Fresno County process and anticipated timetable for the Williamson Act cancellation of the 
12.8 acres is as follows: 

1. Petition for Cancellation - Filed by the Landowner on November 3, 2006 
2. Determination of Completeness - November 2006 
3. DOC Review and Comment – January 18, 2007 
4. Memo to Assessor’s Office requesting Fee amount – November 2007 
5. County “sign-off” on CEQA analysis - January 2007 
6. Cancellation comes before Agricultural Land Conservation Committee for 

recommendation to Board of Supervisors - (meets 1
st
 Wednesday of Month; needs 30 

days after CEQA/Assess. Office steps) - TBD 
7. Board of Supervisors acts on ALCC recommendation (meets on the following Tuesdays: 

3-13, 3-27, 4-17, 4-24, 5-1, 5-15, 5-22) - TBD 
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TECHNICAL AREA: LAND USE 

Data Request 40 Rev: To conform to the requirements of Section 66412.2 of the 
Subdivision Map Act, please provide a plot plan that 
demonstrates the project’s conformance with Section 816.5 
(Property Development Standards) of the Fresno County Zoning 
Ordinance. 

Response:  

PEC will submit a Site Plan Review to Fresno County Department of Public Works and Planning - 
Development Services Division in lieu of proceeding with County provisions pursuant to the 
Subdivision Map Act, Section 66412.2. The Site Plan Review will be submitted by January 27, 
2007. A final review by the County is expected by March 23, 2007.   
 
This submittal consists of the following: 
 

Cover letter 
Site Plan 
Operational Statement 
Grading and Drainage Plan 
Check for submittal Fee 

 
The principal contact at the Department of Public Works and Planning, Development Services 
Division is:   
 

Mr. Robin Tani 
(559) 262-4215 

(800) 742-1011, ext. 24215 
rtani@co.fresno.ca.us  
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TECHNICAL AREA: NOISE 

Data Request 41 Rev: Please provide the mitigation measures being considered and 
the final estimated project noise levels during operations at 
locations ML1 and ML2 after incorporating the effects of the 
additional noise mitigation measures into the noise calculations. 
As an alternative for ML2, state if, in fact, the use of this location 
as a multi-family residence will be removed prior to the start of 
project operation. 

Response:  

Panoche Energy Center has entered discussions with Farmer’s International, the owner of the 
property ML2, to relocate the residence approximately 0.5 miles away so that it is unaffected by 
the power plant. 
   
ML-1 consists of a five-unit, one-story residential complex.  The Applicant is evaluating 
abatement designs that would limit noise levels at ML-1 to meet the 45 dbA nighttime County 
standard.  Meanwhile, it should be noted that Starwood Power – Midway, LLC (Starwood) filed an 
AFC with this Commission on November 17, 2006 (AFC 06-AFC-10).  The proposed Starwood 
project will be located approximately 460 feet from ML-1 (Starwood AFC, Section 5.12.5.1).  The 
Starwood AFC, in section 5.12.5.1, points out “A signed agreement is in place between the 
landowner of the 5-plex at ML-1 and Starwood-Power Midway, LLC to relocate the current 
residences.”   
 
If Starwood implements its agreement with the landowner to relocate the residents at ML-1, then 
PEC will not have to implement its abatement design.  Conversely, if Starwood does not 
implement its agreement, PEC will be able to demonstrate compliance with the 45 dBa Fresno 
County nighttime standard.. 
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TECHNICAL AREA: SOCIOECONOMICS 

Data Request 42 Rev: Please indicate the year for all economic estimates (e.g., school 
impact fees, construction and operation sales tax). 

Response:  

The economic estimates provided in Section 5.10 Socioeconomics, of the PEC Application for 
Certification appear in 2005 U.S. dollars. 
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TECHNICAL AREA: SOCIOECONOMICS 

Data Request 43 Rev: Please provide an estimate of the percentage of the construction 
workforce that would be local, from Fresno County, and non-
local. 

Response:  

Based on current projected labor and employment data from the California Employment 
Development Department, 2006, and Building and Construction Trades Council of Fresno, 
Madera, Tulare, and Kings County, 2006, the PEC project expects that construction labor 
requirements will be met with workers from Fresno, Madera, Tulare, and Kings Counties. 
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TECHNICAL AREA: SOCIOECONOMICS 

Data Request 44 Rev: Please provide an estimate of the amount of sales tax paid by the 
owners of the project during construction and operation. 

Response:  

The estimated value of materials and supplies that would be purchased within Fresno County 
during the construction phase is between $1 to 2 million, which would provide an average of 
$119,620 (2005 U.S. dollars) in sales tax.  Annual sales tax from plant operation, based on 
estimated local materials and supplies purchases of $970,000, is expected to be $77,358 per 
year, in 2005 U.S. dollars.  The table below summarizes the estimated construction and operation 
sales tax for Fresno County.   
 

Estimated Construction and Operation Sales Tax 
For Fresno County 

 

Recipient 
Percentage Sales 
Tax Allocation

1
 

PEC Construction 
Estimated Sales 
Tax

2
 (2005 U.S. 

dollars) 

PEC Operation 
Estimated Sales Tax 
(2005 U.S. dollars) 

State 6.0 90,000 58,200 
Combined State and 
Local (Fresno County) 

1.0 15,000 9,700 

Fresno County 0.25 3,750 2,425 
District Tax

3
 0.725 10,875 7,033 

Total Sales Tax 7.975 119,620 77,358 
1 

As per California Board of Equalization, 2006. 
2 

Sales tax is based on the average ($1.5 million) of the estimated value of materials and supplies purchased within 
Fresno County during the construction phase (between $1-2 million). 

3 
With exception to the district tax in the City of Clovis (1.025%), all other district taxes in Fresno County are 0.725%. 
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TECHNICAL AREA: SOILS AND WATER RESOURCES 

Data Request 45 Rev: Please provide the results of laboratory analyses of groundwater, 
including TDS, for each of the three aquifers. 

Response:  

Results of laboratory analyses for groundwater samples recovered from three depths underlying the 
PEC site are included in the attached Report of Monitoring Well Installation (Appendix A). Total 
dissolved solids concentrations were 1,100, 840, and 2,900 milligrams per liter in groundwater 
samples collected from the lower portion of the confined aquifer, the upper portion of the confined 
aquifer, and the semi-confined aquifer, respectively. 
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TECHNICAL AREA: SOILS AND WATER RESOURCES 

Data Request 46 Rev: Please provide the above mentioned cross-sections in standard 
engineering drawings of no smaller than 11 x 17 inches. 

Response:  

Standard engineering drawings drafted as 11 x 17 inch figures are provided as Figures 1A and 1B 
through Figure 3. Figures 1A and 1B show the locations of the lines of cross section. Figures 2 and 
3 show Geologic Cross Section A-A’ and Geologic Cross Section B-B’, respectively. 
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Insert DR # 46 Figure 1a 



Panoche Energy Center 

Application for Certification 

Data Requests Responses 

06-AFC-5 

PEC Data Request Responses Jan 9 2007.doc  SOIL-4 

Insert DR # 46 Figure 1b 
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Insert DR # 46 Figure 2 
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Insert DR # 46 Figure 3 



Panoche Energy Center 

Application for Certification 

Data Requests Responses 

06-AFC-5 

PEC Data Request Responses Jan 9 2007.doc  SOIL-7 

TECHNICAL AREA: SOILS AND WATER RESOURCES 

Data Request 47 Rev: Please provide aquifer data for the groundwater production wells 
proposed for the project, and the effect(s) that these wells will 
have on the upper aquifer, as well as each of the confined 
aquifers. The vertical gradient for each aquifer should be 
presented as part of this analysis. 

Response:  

Several aquifer parameters including depth to groundwater, and lithologic samples were collected 
during the drilling and installation of the three monitoring wells.  Depth to groundwater and screened 
intervals were then used to calculate the vertical gradients below the site.  Since these wells were 
completed as monitoring wells, no aquifer tests were performed.  There are a few existing 
production wells that are similar in size as the proposed PEC producing well and several attempts 
were made to collect additional aquifer data from these wells, but the attempts were unsuccessful. 
Therefore, initial estimates of hydraulic conductivity were obtained from the US Geologic Survey 
(USGS).  The USGS estimates of hydraulic conductivity for the Central Valley were developed from 
aquifer test data, specific capacity data from area wells. 

To estimate the effects the future pumping of the proposed groundwater production well might have 
on Upper Tulare Aquifer, the Corcoran Aquitard, the Lower Tulare Aquifer, both local and regional 
flow regime and on surrounding wells, a 3-D groundwater model was constructed.  Both the vertical 
gradient data (collected from the recent monitoring well installation) and hydraulic conductivity data 
(from published references) were used in the construction of the 3-D groundwater model. The 
specific details [including input parameters (vertical gradients, groundwater elevation data, hydraulic 
conductivity information), assumptions and limitation] of the 3-D model can be found in the attached 
URS Technical Memorandum (Appendix B).  In summary, four groundwater-pumping scenarios 
(Scenario 1, no pumping; Scenario 2, pumping at 750 gpm; Scenario 3, pumping at 1000 gpm; 
Scenario 4, pumping at 2000 gpm) were incorporated into the model. Based on the predicted 
groundwater demand of the proposed facility, the proposed PEC well will be pumped at an average 
of 750 gpm.  The Model run (Scenario 2) predict that if the well is pumped at 750 gpm, there will be 
no impacts (no drawdown) will occur in either of the aquifers.  Even when the well is pumped at 
1000 gpm (33% more than the proposed pumping rate) no noticeable drawdown occurs.  Limited 
drawdown (less than 2.5 feet) occurs when the well is pumped at 2000 gpm. 
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TECHNICAL AREA: SOILS AND WATER RESOURCES 

Data Request 48 Rev: Please evaluate slug testing as a means of obtaining site specific 
aquifer data. Slug test data would provide a better estimate of 
site specific aquifer parameters than those obtained from 
regional data sources that were used. 

Response:  

Estimation of aquifer parameters using slug test data from monitoring wells MW-1, MW-2, and MW-
3 is feasible. However, slug tests only stress the aquifer in a relatively small zone of influence 
immediately surrounding the screened interval of the well. The method will produce hydraulic 
conductivity estimates that are not necessarily representative of the hydraulic conductivity of the 
aquifer at a larger scale. In addition, the high permeability of the aquifers will yield almost immediate 
recovery from negligible stresses placed on the aquifer by inserting slugs in a small diameter well, 
which will likely result in meaningless data for slug test analysis.  It is important to match the scale 
of the aquifer test with the scale of the area of interest. Aquifer test data generated using small 
diameter monitoring wells with 20-foot long screened intervals will not be directly applicable to 
production wells with screened intervals that are hundreds of feet long. 

Subbasin-specific estimates of hydrogeologic parameters such as specific yield and hydraulic 
conductivity cited in detailed regional studies and groundwater modeling efforts are inevitably more 
reliable than site-specific data from the on-site monitoring wells when predicting the performance of 
production wells at the site.  However, if the collection of site-specific data fulfills a regulatory 
obligation, then it may be more appropriate to consider the application of more significant stresses 
on the aquifer, such as water injection or pumping and recovery.  Although the test results may not 
be representative of the entire aquifer conditions, the resulting test data would be more precise than 
what might be collected from slug tests. 
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TECHNICAL AREA: SOILS AND WATER RESOURCES 

Data Request 49 Rev: Please provide an update on the EPA review of the permit 
application. Include technical comments from EPA as well as an 
updated schedule and timeline for permit approval. 

Response:  

The status of the permit application is that it is Administratively Complete and it is in the Technical 
Review phase (copy of letter from EPA on the following page).   

Per our December 21, 2006 correspondence with U.S. EPA (copy of e-mail message is provided on 
the following pages), updates and progress reports are not necessary from EPA.  All written 
correspondence to and from both EPA and Panoche Energy Center is required to be provided to 
the primary contacts of the Energy Commission, the Regional Board, and the Division of Oil, Gas, 
and Geothermal Resources. 

The PEC will provide CEC with copies of any future correspondence received from EPA. 
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-----Robin.George@epamail.epa.gov wrote: ----- 
 
To: Maggie_Fitzgerald@URSCorp.com George Robin/R9/USEPA/US@EPA 
From: George Robin/R9/USEPA/US@EPA 
Date: 12/21/2006 08:35AM 
cc: Jreede@energy.state.ca.us, Albright.David@epamail.epa.gov 
Subject: Re: Updates - Panoche Energy Center 

 
 
Hello Maggie, 
  
The status of the permit application is that it is Administratively complete and it is in the Technical 
Review phase.  Timelines, schedules will not be specifically available however we understand 
your need for expedient review and processing and are likewise working on this project. 
  
Updates and progress reports are not necessary from EPA in that copies of all written 
correspondence to and from both EPA and Panoche Energy Center is required to be provided to 
the primary contacts of the Energy Commission, the Regional Board and the Division of Oil, Gas, 
and Geothermal Resources. 
  
If you need to discuss this further, please reply to this e-mail or call me at (415) 972-3532. 
  
George Robin 
Engineer 
Ground Water Office, WTR-9 
Underground Injection Control program 
 
  
-----Maggie_Fitzgerald@URSCorp.com wrote: ----- 
 
To: George Robin/R9/USEPA/US@EPA 
From: Maggie_Fitzgerald@URSCorp.com 
Date: 12/20/2006 10:54AM 
cc: Jreede@energy.state.ca.us 
Subject: Panoche Energy Center 
 
 
Good morning George. 
 
We have not met yet but I am the new URS Program Manager for the 
Panoche Energy Center project.  I am writing to inquire about the 
status of the UIC permit application submitted in September 2006. 
 
On December 8, 2006 we received formal data requests from the CEC for 
the PEC project.  One of the data requests, data request #49, refers to 
the status of the UIC permit application process.  Data Request #49 is 
as follows: 
 
"Please provide an update on the EPA review of the permit application. 
Include technical comments from EPA as well as an updated schedule and 
timeline for permit approval." 
 
I am aware that you have been contacted recently by the Applicant so I 
apologize for yet another request.  If you are able to provide any 
update on the schedule, timeline, any potential data requests, etc., it 
would be greatly appreciated.  Our Data Request responses are due to 
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CEC on January 9, 2007 and we are in the process of compiling all of 
the responses. 
 
I look forward to meeting you soon and hope that you have a great 
holiday(s).  Thank you. 
 
Maggie Fitzgerald 
URS Corporation 
2020 East First Street, Suite 400 
Santa Ana, CA  92705 
714-648-2759 direct 
maggie_fitzgerald@urscorp.com 
 
 
                                                                       
This e-mail and any attachments are confidential. If you receive this 
message in error or are not the intended recipient, you should not 
retain, distribute, disclose or use any of this information and you 
should destroy the e-mail and any attachments or copies. 
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TECHNICAL AREA: SOILS AND WATER RESOURCES 

Data Request 50 Rev: In the event that data from the exploratory boring does not 
support underground injection as a means of waste-water 
disposal, please discuss alternative means of disposal. 

Response:  

Development and use of deep injection wells has been singularly proposed for disposal of 
wastewater from the PEC.  However, in the unlikely event that deep injection wells cannot be 
utilized due to scheduling or technical considerations, use of alternative technologies for disposal of 
wastewater from the PEC will be evaluated.  Evaluation of alternative technologies and resources 
would include feasibility, environmental and engineering studies as well as detailed cost estimates.  
Such studies would need to be completed to determine if the Project could sustain the associated 
economic and operational impacts.  These studies are not normally undertaken or justified for 
alternatives that are not likely to be implemented.  The studies would be initiated in late spring of 
2007 if there are indications of significant problems with the permitting or technical viability of the 
deep injection wells.   

Analysis of wastewater disposal alternatives showed injection wells to be a superior technology  
based on economics and operational characteristics.  Evaluation of geologic information from the 
project area provides strong evidence that development of deep injection wells for wastewater 
disposal at the PEC is technically feasible.  Two 100% redundant wells are initially proposed for 
installation.  To ensure that adequate redundancy and capacity will be available, the applicant has 
applied for authorization to construct four deep injection wells at the PEC.  Based on the applicant’s 
discussions with permitting staff at USEPA Region IX, it is expected that the permit for construction 
of the deep injection wells will be received between June and September of 2007.  The applicant 
has begun its request for proposals to potential contractors for the development and installation of 
the deep injection well(s) in the fall of 2007. 
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TECHNICAL AREA: TRANSMISSION SYSTEM ENGINEERING 

Data Request 51 Rev: Please provide the final System Impact Study. The Study should 
analyze the system impact with and without the project during 
peak and off-peak system conditions, which will demonstrate 
conformance or non-conformance with the utility reliability and 
planning criteria with the following provisions: 

a. Identify major assumptions in the base cases including 
imports to the system, major generation and load changes in 
the system and queue generation. 

b. Analyze system for N-0, important N-1 and critical N-2 
contingency conditions and provide a list of criteria violations 
in a table showing the loadings before and after adding the 
new generation and all short circuit studies. 

c. Analyze system for Transient Stability and Post-transient 
voltage conditions under critical N-1 and N-2 contingencies, 
and provide related plots, switching data and a list for voltage 
violations in the studies. 

d. Provide a list of contingencies evaluated for each study. 

e. List mitigation measures considered and those selected for all 
criteria violations. 

f. Provide electronic copies of *.sav and *.drw PSLF files. 

g. Provide power flow diagrams (MW, % loading & per unit 
voltage) for base cases with and without the project. Power 
flow diagrams must also be provided for all N-0, N-1 and N-2 
studies where overloads or voltage violations appear. 

h. Provide environmental information related to any mitigation 
identified in the studies. 

Response:  

Per Dr. James W. Reede’s (Energy Facility Siting Project Manager of the California Energy 
Commission) request, 7 hard copies and 5 CDs have been sent out on December 21, 2006 via 
FedEx Overnight and delivered on December 22, 2006.   

Responses to items b. and f. will be provided upon agreement of confidentiality with PG&E. 
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TECHNICAL AREA: VISUAL RESOURCES - PLUME 

Data Request 52 Rev: Please summarize for the cooling tower the conditions that affect 
vapor plume formation including number of cells in operation, 
cooling tower exhaust temperature, and exhaust mass flow rate. 
Please provide values to complete the table, and additional data 
as necessary for staff to be able to determine how the heat 
rejection load varies with ambient conditions and also determine 
at what ambient conditions cooling tower cells may be shut 
down. 

Parameter Cooling Tower Exhausts 

Number of Cells 5 cells 
Cell Height* 12.8 meters (42 feet) 
Cell Diameter* 6.71 meters (22 feet) 
Tower Housing Length* 15.24 meters (151 feet) 
Tower Housing Width* 12.8 meters (42 feet) 

Ambient Temperature* 16.8°F 63.3°F 114°F 

Ambient Relative Humidity 95.2% 76% 14.4% 
Number of Cells in 

Operation 
   

Heat Rejection (MW/hr) 90.5 117.5 127.8 
Exhaust Temperature (°F)    
Exhaust Flow Rate (lb/hr)    

*Ambient conditions and heat rejection, neglecting water makeup and blowdown, are based on the 
three heat balance cases provided in Appendix A of the AFC. Cell diameter and height are from the 
air quality modeling CD. Tower length and width are from AFC Table 3.4-1. 

Response:  

 

Parameter Cooling Tower Exhausts 

Number of Cells 5 cells 

Cell Height* 12.8 meters (42 feet) 
Cell Diameter* 6.71 meters (22 feet) 
Tower Housing Length* 15.24 meters (151 feet) 
Tower Housing Width* 12.8 meters (42 feet) 
Ambient Temperature* 16.8°F 63.3°F 114°F 

Ambient Relative Humidity 84.0% 62.0% 14.6% 
Number of Cells in Operation 2 4 4 
Heat Rejection (MMBtu/hr) 313 392 441 
Exhaust Temperature (°F) 82 90 103 
Exhaust Flow Rate (lb/hr) 8,100,000 13,300,000 12,800,000 

The cooling tower performance data is provided in the table above. Four (4) cells are expected to 
be in operation at ambient temperatures above 50ºF; three cells from 30ºF to 50ºF; and two cells 
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for temperatures below 30ºF. The heat rejection can be defined as a function of ambient 
temperature in two regions: below 60ºF and 60ºF and higher. This is because evaporative coolers 
are used for CTG inlet air cooling at ambient temperatures 60ºF and higher. The expected heat 
rejection is given as follows: 

Below 60ºF - HR = 70.3 + 0.48*Tamb (MMBtu/hr for each CT in service) 
60ºF and above - HR = 82.8 + 0.24*Tamb (MMBtu/hr for each CT in service) 
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TECHNICAL AREA: VISUAL RESOURCES - PLUME 

Data Request 53 Rev: Additional combinations of temperature and relative humidity or 
curves showing heat rejection vs. ambient condition, if provided 
by the applicant, will be used to more accurately represent the 
cooling tower exhaust conditions. Please include appropriate 
design margins for the number of cells in operation, exhaust flow 
rate and exhaust temperature in consideration that the air flow per 
heat rejection ratio is often used as a Condition of Certification 
design limit. 

Response:  

The requested information is provided in the response to item 52, above.  
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TECHNICAL AREA: VISUAL RESOURCES - PLUME 

Data Request 54 Rev: Please provide the cooling tower manufacturer and model number 
information and a fogging frequency curve from the cooling tower 
vendor, if available. 

Response:  

The specific cooling tower for the project has not yet been selected. However, it will be a 
fiberglass, counter-flow, mechanical-draft cooling tower such as a Marley Model F465A-4.0-4.  A 
fogging frequency curve created by Marley for this tower model is provided below. 
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TECHNICAL AREA: VISUAL RESOURCES - PLUME 

Data Request 55 Rev: Please confirm that under normal full load operation of the four 
turbines only four of the five cooling tower cells will be operating, 
as noted in Table 3.11.1 of the AFC. Also, please indicate under 
what ambient conditions that additional cooling tower cells may be 
shut down while still operating under full load for all four turbines. 

Response:  

The tower is designed for four-cell operation, with the fifth cell as a spare for reliability purposes.  
Four cells or less will be used under normal four-unit operation.  The conditions for cell shut down 
are addressed in response for Data Request 52, above. 
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TECHNICAL AREA: VISUAL RESOURCES - PLUME 

Data Request 56 Rev: Please confirm that the cooling tower fan motors will not have 
variable speed/flow controllers. 

Response:  

The cooling tower fan motors will not be of the variable speed type. 
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TECHNICAL AREA: VISUAL RESOURCES - PLUME 

Data Request 57 Rev: Please provide representative raw and formatted meteorological 
data for visible plume modeling, if desired. This meteorological 
data set must be reasonably determined to be from a more 
project representative site than Lemoore NAS and include at least 
5 years of 95 percent or better complete data. Additionally, this 
data set must have all of the normal ISCST3 meteorological data 
parameters, plus the following formatted parameters: relative 
humidity, present weather, visibility, cloud cover, and ceiling 
height. As appropriate, the units (such as knots for wind speed) 
for each of the parameters must also be provided. 

Response:  

PEC is not aware of any more complete or more representative meteorological data set to 
support CEC’s visible plume modeling than the Lemoore NAS data referenced in the data 
request. 
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TECHNICAL AREA: VISUAL RESOURCES - PLUME 

Data Request 58 Rev: Please indicate by quarter, or by day or day of week if desired, the 
hours of the day that the project would be expected to operate 
given the maximum quarterly operating schedule of 1,100 hours 
in the first and second quarters, 1,200 hours in the fourth 
quarter, and 1,600 hours in the third quarter (AFC page 5.2-36). 

Response:  

The units will be dispatched by PG&E based on an economic dispatch model.  PEC is 
contractually obligated to be able to operate up to the stated number of hours per calendar 
quarter. The GE LMS100 machines are very efficient units designed to meet peaking and 
intermediate load requirements.  Although PG&E can dispatch these units whenever needed, 
PEC believes these units will likely be dispatched during weekday peak hours and other times 
when demand is great. However, PEC is unable to predict any details beyond the quarterly hour 
limits in the PG&E contract. 
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TECHNICAL AREA: VISUAL RESOURCES - PLUME 

Data Request 59 Rev: Please indicate any other reasonable worst-case hourly 
operating profiles for this project that are supported by PG&E 
data on expected maximum future load demand for the life of the 
facility. Please provide all supporting PG&E reference materials 
for the referenced maximum hourly operating profiles. 

Response:  

The units will be dispatched by PG&E based on an economic dispatch model.  PEC is contractually 
obligated to be able to operate up to the stated number of hours per calendar quarter. Any load 
predictions beyond the quarterly hour limits in the PG&E contract are not available to PEC. 
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TECHNICAL AREA: WASTE MANAGEMENT 

Data Request 60 Rev: Using the Interim Guidance for Sampling Agricultural Fields for 
School Sites (Second Revision, dated August 26, 2002) 
sponsored by the California Department of Toxic Substances 
Control, California Environmental Protection Agency, please 
identify agricultural chemicals used on the site and chemicals or 
metals of potential concern. The project owner should also 
sample for concentrations of arsenic and selenium in addition to 
the other chemicals. A minimum of eight composite samples 
should also be taken on half-acre centers. Although the guidance 
is listed as an “Interim Guidance...for School Sites,” DTSC uses 
the guidance for all types of commercial and industrial 
businesses constructed on agricultural properties. The guidance 
is intended to assist environmental assessors in designing initial 
investigation for sites with historical agricultural uses. 

Response:  

Soil samples were collected to confirm the presence of agricultural chemicals, concentrations of 
arsenic and selenium, as well as other chemicals and metals of potential concern.  The results of 
this soil sampling event are presented in the attached technical memorandum (Appendix C) 
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GEOLOGIC CROSS - SECTION A-A’ 2006
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GEOLOGIC CROSS SECTION B-B’ 2006
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Casing Diameter:

Log of Monitoring Wells:
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30 River Park Place West, Ste. 180
Fresno, CA 93720
559.256.1444

Project: Panoche Energy Center
Project:

Dates Drilled:

Drilling Contractor:

Drilling Method:  Mud Rotary

Borehole Diameter: Logged By:

Checked By:
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LITHOLOGY DESCRIPTION WELL CONSTRUCTION

Sampling Method:

Comments:
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Location:

Well Construction:

Casing Type: Slot Size:

Borehole Name:

D
ep
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 to

 W
at

er
C-57 Lisence No.:  414178

Total Depth Drilled:

Top of Casing Elevations: Ground Surface Elevation:

MW-1/MW-2:    N 36.65165°      W 120.58591°    (GPS-Not Surveyed)

25 500

16 inch (ohm.m)

SP  (10mv/div)

0 5025

Depth to Water (ft btoc):  MW-1 389.98    MW-2 386.05    12/4/06

Rig chattering

Rig chattering

MW-1 1302-1322    MW-2 1100-1120

2-inches

Silt with Fine Sands (ML), Olive Brown (2.5 Y 4/3), 90% Silt,
10% Fine Grained Sands

Sandy Silt (ML), Olive Brown (2.5 Y 4/3), 80% Silt, 20% Fine
to Medium Grained Sands

Silty Sand (SM), Olive Brown (2.5 Y 4/3) to Gray  (2.5 Y 6/1),
 80% Fine to Medium Grained Sands, 20% Silt

Silty Sand (SM), Olive Brown (2.5 Y 4/3) to Grey  (2.5 Y
6/1), 90% Fine to Coarse Grained Sands, 10% Silt, Coarse
grains range from sub-rounded to angular.

Silty Sand with Gravel (SM), Olive Brown (2.5 Y 4/3) to Gray
(2.5 Y 6/1), 70% Fine to Coase Grained Sands, 15% Fine
Gravels, 15% Fines, Gravels up to 0.5-inches, and Sands range
from sub-rounded to angular

Silty Sand (SM), Olive Brown (2.5 Y 4/3) to Black (2.5 Y 2/2),
 80% Fine to Coarse Grained Sands, 20% Fines, Coarse
Grained Sands range from sub-rounded to angular

Silty Sand with Gravel (SM), Olive Brown (2.5 Y 4/3) to Black
 (2.5 Y 2/2), 60% Fine to Coase Grained Sands, 30% Fine to
Coarse Grained Gravels up to 0.75-inches, 10% Fines, Gravels
and Sands range from sub-rounded to angular, many clasts are
mafic

Clayey Gravel (GC), Olive Brown (2.5 Y 4/3) to Black (2.5 Y
2/2),  60% Fine Gravels up to 0.5-inches, 20% Fine to Coarse
Grained Sands, 20% Clay/Silt, Sands and Gravels mostly sub-
rounded with some angular clasts

MW-1 and  MW-2

2 inch schedule 40
steel casings.

Neat cement grout

10/3/06-10/17/06

Bradley and Sons Inc. 12.25-inches Thomas Pender

Electric log track data from electric, gamma ray, and temperature log run in open hole by Welenco 10/11/06.

Cuttings

10/19/06-10/20/06

SCH 40 Steel 0.020-inch

B-1

28906795Mendota, California

1,510 ft bgs

~410.2 ft amsl~412 ft amsl

Jason Moore, P.G.



Project:  Panoche Energy Center
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30 River Park Place West, Ste. 180
Fresno, CA 93720
559.256.1444

Log of Monitoring Wells:

WELL CONSTRUCTIONLITHOLOGY DESCRIPTION

D
ep

th

Project:Location:

(V
er

tic
al

 fe
et

)25 500

SP  (10mv/div)

16 inch (ohm.m)

0 5025T
im

e

G
ra

ph
ic

 L
og

Sandy Clay (CL), Olive Brown (2.5 Y 4/3), 80% Clay, 20%
Fine to Coarse Grained Sands

Sandy Clay (CL), Olive Brown (2.5 Y 4/3), 70% Clay, 30%
Fine to Coarse Grained Sands

Sandy Gravelly Clay (CL), Olive Brown (2.5 Y 4/3), 60%
Clay, 20% Fine to Coarse Grained Sands, 20% Fine Gravels

Clayey Sand with Gravels (SC), Olive Brown (2.5 Y 4/3) to
Black (2.5 Y 2/2), 60% Fine to Coarse Grained Sands, 10%
Fine Gravels, 30% Clay

Poorly Graded Gravel with Clay (GC), Gray (2.5 Y 6/1) to
Black (2.5 Y 2/2), 80% Fine Gravels to 0.25-inches, 20% Clay,
 Gravel range from sub-rounded to angular

Sandy Clay with Gravel (CL), Olive Brown (2.5 Y 4/3), 80%
Clay, 10% Fine to Coarse Grained Sand, 10% Fine Gravels

Gravelly Clay (GC), Olive Brown (2.5 Y 4/3) to Black (2.5 Y
2/2), 60% Clay, 30% Fine Gravels, 10% Fine to Coarse
Grained Sands

Clayey Sand (SC), Olive Brown (2.5 Y 4/3) to Black (2.5 Y
2/2), 60% Fine to Coarse Grained Sands, 30% Clay, 10% Fine
Gravels

Clayey Gravel (GC), Olive Brown (2.5 Y 4/3) to Black (2.5 Y
2/2), 70% Fine Gravels, 20% Clay, 10% Fine to Coarse
Grained Sands

Clayey Gravelly Sand (SC), Olive Brown (2.5 Y 4/3) to Black
(2.5 Y 2/2), 60% Fine to Coarse Grained Sands, 20% Fine
Gravels, 20% Clay

Clayey Gravelly Sand (SC), Olive Brown (2.5 Y 4/3) to Black

MW-1 and  MW-2Mendota, California 28906795



Project:  Panoche Energy Center
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30 River Park Place West, Ste. 180
Fresno, CA 93720
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Log of Monitoring Wells:

WELL CONSTRUCTIONLITHOLOGY DESCRIPTION
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Tripped rods out to change to tricone bit

Clayey Gravelly Sand (SC), Olive Brown (2.5 Y 4/3) to Black
(2.5 Y 2/2), 50% Fine to Coarse Grained Sands, 30% Fine
Gravels, 20% Clay

Clayey Gravelly Sand (SC), Olive Brown (2.5 Y 4/3) to Black
(2.5 Y 2/2), 60% Fine to Coarse Grained Sands, 30% Clay,
10% Fine Gravels

Clayey Sand (SC), Olive Brown (2.5 Y 4/3) to Black (2.5 Y
2/2), 60% Fine to Medium Grained Sands, 40% Clay

Clayey Gravelly Sand (SC), Olive Brown (2.5 Y 4/3) to Black
(2.5 Y 2/2), 60% Fine to Coarse Grained Sands, 30% Clay,
10% Fine Gravels

Clayey Sand (SC), Olive Brown (2.5 Y 4/3) to Black (2.5 Y
2/2), 80% Fine to Medium Grained Sands, 20% Clay

Well Graded Sand (SW), Black (2.5 Y 2/2), 90% Fine to
Coarse Grained Sands, 5% Fine Gravels, 5% Clay

Sandy Clay (CL), Olive Brown (2.5 Y 4/3), 80% Clay, 15%
Fine to Coarse Grained Sands, 5% Fine Gravels

Sandy Clay (CL), Olive Brown (2.5 Y 4/3), 80% Clay, 15%
Fine Gravels, 5% Fine to Coarse Grained Sands

Clayey Sand (SC), Light Olive Brown (2.5 Y 5/6) to Gray (2.5
Y 6/1), 90% Fine to Medium Grained Sands, 10% Clay

Clayey Gravelly Sand (SC), Light Olive Brown (2.5 Y 5/6) to
Black (2.5 Y 2/2), 50% Fine to Coarse Grained Sands, 25%
Fine Gravels to 0.5-inches, 25% Clay

Well Graded Sands (SW), Light Olive Gray (5 Y 6/2), 95%
Fine to Coarse Grained Sands, 5% Clay, Sand grains are
angular (15%) to sub-rounded (85%)

MW-1 and  MW-2Mendota, California 28906795



Project:  Panoche Energy Center
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30 River Park Place West, Ste. 180
Fresno, CA 93720
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Log of Monitoring Wells:

WELL CONSTRUCTIONLITHOLOGY DESCRIPTION
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Gravelly Clay (CL), Light Yellowish Brown (2.5 Y 6/4), 80%
Clay, 15% Fine Gravels, 5% Fine to Coarse Grained Sands

Gravelly Clay (CL), Light Yellowish Brown (2.5 Y 6/4), 90%
Clay, 10% Fine to Coarse Grained Sands

Gravelly Clay (CL), Light Yellowish Brown (2.5 Y 6/4), 95%
Clay, 5% Fine to Medium Grained Sands

Clayey Sand (SC), Light Yellowish Brown (2.5 Y 6/4), 60%
Fine to Coarse Grained Sands, 40% Clay

Sandy Clay (CL), Light Yellowish Brown (2.5 Y 6/4), 85%
Clay, 15% Fine to Coarse Grained Sands

Sandy Clay (CL), Light Yellowish Brown (2.5 Y 6/4), 70%
Clay, 30% Fine to Coarse Grained Sands

Sandy Clay (CL), Light Yellowish Brown (2.5 Y 6/4), 70%
Clay, 20% Fine Gravels, 10% Fine to Medium Grained Sands

Sandy Clay (CL), Light Yellowish Brown (2.5 Y 6/4), 85%
Clay, 15% Fine to Coarse Grained Sands

Sandy Clay (CL), Light Yellowish Brown (2.5 Y 6/4), 70%
Clay, 30% Fine to Coarse Grained Sands

Poorly Graded Sand (SP), Grayish Brown (2.5 Y 5/2), 95%
Fine to Medium Grained Sands, 5% Clay

Well Graded Sand (SW), Grayish Brown (2.5 Y 5/2), 80% Fine
 to Coarse Grained Sands, 15% Fine Gravels, 5% Clay

MW-1 and  MW-2Mendota, California 28906795

MW-2

MW-1



Project:  Panoche Energy Center
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30 River Park Place West, Ste. 180
Fresno, CA 93720
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Log of Monitoring Wells:

WELL CONSTRUCTIONLITHOLOGY DESCRIPTION
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Well Graded Sand (SW), Grayish Brown (2.5 Y 5/2), 50% Fine
 to Coarse Grained Sands, 45% Fine Gravels, 5% Clay

Clayey Gravelly Sand (SC), Light Yellowish Brown (2.5 Y
6/4), 60% Fine to Coarse Grained Sands and Fine Gravels,
40% Clay

Gravelly Sandy Clay (CL),  Light Yellowish Brown (2.5 Y
6/4), 60% Clay, 40% Fine to Coarse Grained Sands and Fine
Gravels

Sandy Clay (CL), Light Yellowish Brown (2.5 Y 6/4), 85%
Clay, 10% Fine to Coarse Grained Sands, 5% Fine Gravels

Neat cement grout

MW-1 and  MW-2Mendota, California 28906795



Project:  Panoche Energy Center
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30 River Park Place West, Ste. 180
Fresno, CA 93720
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Log of Monitoring Wells:

WELL CONSTRUCTIONLITHOLOGY DESCRIPTION
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Poorly Graded Sand (SP), Grayish Brown (2.5 Y 5/2), 95%
Fine to Medium Grained Sands, 5% Clay, most grains sub-
rounded

Clayey Sand (SC), Grayish Brown (2.5 Y 5/2), 70% Fine to
Medium Grained Sands, 30% Clay

Clayey Sand (SC), Grayish Brown (2.5 Y 5/2), 55% Fine to
Medium Grained Sands, 45% Clay

Sandy Gravelly Clay (CL), Light Yellowish Brown (2.5 Y 6/4),
 60% Clay, 25% Fine to Coarse Grained Sands, 15% Fine
Gravels, fragments of Greenish Gray Clay.

Sandy Clay (CL), Greenish Gray, 95% Clay, 5% Fine to
Medium Grained Sands (Corcoran Clay)

MW-1 and  MW-2Mendota, California 28906795



Project:  Panoche Energy Center

715

720

725

730

735

740

745

750

755

760

765

770

775

780

785

790

795

800

805

810

815

820

825

830

835

715

720

725

730

735

740

745

750

755

760

765

770

775

780

785

790

795

800

805

810

815

820

825

830

835

30 River Park Place West, Ste. 180
Fresno, CA 93720
559.256.1444

Log of Monitoring Wells:

WELL CONSTRUCTIONLITHOLOGY DESCRIPTION
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MW-1 and  MW-2Mendota, California 28906795
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Log of Monitoring Wells:

WELL CONSTRUCTIONLITHOLOGY DESCRIPTION
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Harder drilling, cuttings more consolidated

Sandy Clay (CL), Greenish Gray, 90% Clay, 10% Fine to
Medium Grained Sands

Sandy Clay (CL), Greenish Gray, 80% Clay, 20% Fine to
Coarse Grained Sands

MW-1 and  MW-2Mendota, California 28906795
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30 River Park Place West, Ste. 180
Fresno, CA 93720
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Log of Monitoring Wells:

WELL CONSTRUCTIONLITHOLOGY DESCRIPTION
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Sandy Clay (CL), Greenish Gray, 60% Clay, 40% Fine to
Medium Grained Sands

Poorly Graded Sand (SP), mostly translucent, some orange and
black grains, 90% Fine to Medium Grained Sands, 10% Clay,
Sand grains are sub-rounded

Sandy Clay (CL), Greenish Gray, 60% Clay, 40% Fine to
Medium Grained Sands, Sand grains are sub-rounded

Clayey Sand (SC), mostly translucent or white sand, 70% Fine
to Medium Grained Sands, 30% Clay

Bentonite Seal

No. 8-16 Sand Pack

MW-1 and  MW-2Mendota, California 28906795



Project:  Panoche Energy Center
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Log of Monitoring Wells:
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Sandy Clay (CL), Greenish Gray, 70% Clay, 30% Sands, Sand
grains are black, green, and red, Sand grains are angular

Clayey Sand (SC), mostly Black with some Red and Green
Sands, 70% Sands, 30% Clay, Sand grains are angular to sub-
rounded

Clayey Sand (SC), mostly Black with some Red and Green
Sands, 60% Sands, 40% Clay, Sand grains are angluar to sub-
rounded

Clayey Sand (SC), mostly Black with some Red and Green
Sands, 70% Sands, 30% Clay, Sand grains are angluar to sub-
rounded

Bentonite Seal

No. 8-16 Sand Pack

0.020-inch Slotted
Screen

No. 8-16 Sand Pack

MW-1 and  MW-2Mendota, California 28906795



Project:  Panoche Energy Center
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Log of Monitoring Wells:
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12.75-inch diameter reaming bit twisted off at approx. 1325 ft
bgs while tripping out of hole.

Sandy Clay (CL), Greenish Gray, 70% Clay, 30% Fine to
Coarse Grained Sands, Sand grains are angular

Clayey Sand (SC), Black (2.5 Y 2/2) to Gray (2.5 Y 6/1), 80%
Fine to Medium Sands, 20% Clay

Clayey Sand (SC), Black (2.5 Y 2/2) to Gray (2.5 Y 6/1), 80%
Fine to Coarse Sands, 20% Clay

Clayey Sand (SC), Black (2.5 Y 2/2) to Gray (2.5 Y 6/1), 60%
Fine to Coarse Sands, 40% Clay

No. 8-16 Sand Pack

0.020-inch Slotted
Screen

Bentonite Seal

No. 8-16 Sand Pack

Bentonite Seal

MW-1 and  MW-2Mendota, California 28906795



Project:  Panoche Energy Center
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Log of Monitoring Wells:
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Clayey Sand (SC), Black (2.5 Y 2/2) to Gray (2.5 Y 6/1), 80%
Fine to Medium Sands, 20% Clay

Sandy Clay (CL), Greenish Gray, 90% Clay, 10% Fine to
Medium Grained Sands

Slough

MW-1 and  MW-2Mendota, California 28906795



Project:  Panoche Energy Center
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Log of Monitoring Wells:
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Clayey Sand (SC), Greenish Gray, 60% Medium to Coarse
Grained Sands, 40% Clay, Sand grains are angular

Clayey Sand (SC), Greenish Gray, 60% Fine to Coarse Grained
 Sands, 40% Clay, Sand grains are angular

MW-1 and  MW-2Mendota, California 28906795



FILING NO.

JOB NO.

COMPANY

WELL

FIELD

STATE COUNTY

welenco
5201 Woodmere Drive, Bakersfield, CA 93313-- www.welenco.com--(800) 445-9914

California Contractor's License No. 722373

ELECTRIC - GAMMA RAY - TEMPERATURE LOG

LOCATION: OTHER SERVICES:

SEC: TWP: RGE: LAT.: LONG.: MERIDIAN.:

Permanent Datum: , Elev. Ft.
Log Measured From: , Ft. Above Perm. Datum
Drilling Measured From:

Elev.: K.B. Ft.
           D.F. Ft.
           G.L. Ft.

One
Oct. 11, 2006
1500
1500
10
1500
n/a
n/a
8
11:07
Bentonite

n/a n/a
Pit
23 69
21.6 75
n/a
Meas
n/a
4 hr
86
L-18 Sns
M. Sharpless
Moore

Ft Ft Ft Ft In @ In @ In @ In @
Ft Ft Ft Ft In @ In @ In @ In @

ml ml ml ml

@ @ @ @°F °F °F °F
@ @ @ @°F °F °F °F

@ @ @ @°F °F °F °F

@ @ @ @°F °F °F °F

°F °F °F °F

Run No.
Date

Ft Ft Ft FtDepth-Driller
Ft Ft Ft FtDepth-Logger
Ft Ft Ft FtTop Logged Interval
Ft Ft Ft FtBtm. Logged Interval

Casing-Driller
Casing-Logger

In In In InBit Size
Time On Bottom
Type Fluid In Hole
Density Viscosity

pH Fluid Loss

Source of Sample

Rm @ Measured Temp.

Rmf @ Measured Temp.

Rmc @ Measured Temp.

Source   Rmf Rmc

Rm  @ BHT
Hr Hr Hr HrTime Since Circulation

Max. Rec. Temp.
Van No. Location
Recorded By
Witnessed By

Bradley & Sons Drilling

PEC MW-1

Firebaugh

California Fresno

6607

Panoche Road
None

5 15S 13E 36° 39' 5.4'' 120° 35' 9.4'' Mt. Diablo

Ground Level 300
Ground Level 0
Ground Level 300



Miscellaneous Information
Latitude, Longitude & Elevation values were determined using a Garmin eTrex
Accuracy is within 14 feet
Drilled By:  Bradley & Sons

NOTICE
All interpretations are opinions based on inferences from electrical and other measurements
and we do not guarantee the accuracy or correctness of any verbal or written interpretation,
and we shall not, except in the case of gross or willful negligence on our part, be liable or
responsible for any loss, costs, damages or expenses incurred or sustained by anyone resulting
from any interpretation made by one of our officers, agents or employees. These interpretations
are also subject to our General Terms and Conditions as set out in our current Price Schedule.

       welenco, inc. October 11, 2006

SP Calculations For Water Quality

LOG DEPTHS S.P. Rwe Ohmeters2/M MSiemens ppm
Rw RANGE E.C. RANGE TDS RANGE

NaCl NaHCo3 NaCl NaHCo3 NaCl NaHCo3

Class I (Excellent to Good) Class II (Good to Injurious) Class III (Injurious to Poor)

Less than 700 ppm 700-2000 ppm More than 2000 ppm
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10901275 to -30 Feet

1295 to 1360 Feet

1380 to 1470 Feet

-30

-20

-19

-35

-20

-30

-50

-40

8.1

11.3

11.6

6.9

11.3

8.1

4.2

5.9

10.7

16.2

16.7

8.8

16.2

10.7

4.8

7.3

12.6

19.1

19.6

10.4

19.1

12.6

5.6

8.6

 935 

 617 

 599 

 1136 

 617 

 935 

 2083 

 1370 

 794 

 524 

 510 

 962 

 524 

 794 

 1786 

 1163 

 495 

 327 

 317 

 602 

 327 

 495 

 1104 

 726 

 769 

 526 

 500 

 1000 

 526 

 769 

 1667 

 1111 



Bradley & Sons Drilling PEC MW-1 Oct 11, 2006

ELECTRIC - GAMMA RAY - TEMPERATURE LOG

Log Page No.  1  of  4  Pages Page Length: 10 - 410 Feet (400 Feet) Time: 01:20:12 PM  Date: Oct 11, 2006
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Bradley & Sons Drilling PEC MW-1 Oct 11, 2006

ELECTRIC - GAMMA RAY - TEMPERATURE LOG

Log Page No.  2  of  4  Pages Page Length: 410 - 810 Feet (400 Feet) Time: 01:20:13 PM  Date: Oct 11, 2006
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Bradley & Sons Drilling PEC MW-1 Oct 11, 2006

ELECTRIC - GAMMA RAY - TEMPERATURE LOG

Log Page No.  3  of  4  Pages Page Length: 810 - 1210 Feet (400 Feet) Time: 01:20:14 PM  Date: Oct 11, 2006
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Bradley & Sons Drilling PEC MW-1 Oct 11, 2006

ELECTRIC - GAMMA RAY - TEMPERATURE LOG

Log Page No.  4  of  4  Pages Page Length: 1210 - 1510 Feet (300 Feet) Time: 01:20:21 PM  Date: Oct 11, 2006

1250

1300

1350

1400

1450

1500

DEPTHS

 2 in/100ft

Gamma Ray (api)0 200 Temperature (ºF)80 90

















Drilling Morning Report #1
Monitoring Wells 1, 2, 3

10/5/2006 (Time is PST / Depth is BGS) Prepared by: Jason Moore
Geologist: Thomas Pender

Well Data

Client:
Panoche 

Energy Center, 
LLC

Drilled 
Depth: 440 ft Hole Size: 8 3/4 in. Casing 

O.D.: -

Site: PEC Reamed 
Depth: - Reamed 

Hole Size: - Depth to 
Water MW-1: -

Drill Co.: Bradley & 
Sons Progress: 440 ft Completion: - Depth to 

Water MW-2: -

Rig: TH-60 Days from 
Start: 2 Down Time: 5 hrs Depth to 

Water MW-3: -

Summary of Period 0700 to 0700 Hrs

Planned Operations

Geology

Completion

Equipment

Toolpusher Truck

Backhoe
Chase Truck

Mud Pump Trailer Pickup
Support Truck

Bradley and Sons URS
Drill Rig Field Truck

MW-3 - - NA
MW-2 - - NA
MW-1 - - NA

Continued to observe pilot hole drilling. Total depth drilled since spudding midday Tuesday (10/3/06) is 440 ft. 
Hard drilling at approx. 310 ft. Drag bit worn out. Driller POOH to replace drag bit with roller bit. Hydraulic pump on 
rig failed while POOH approx. 1100 hrs - replaced approx. 1600 hrs. Drilling resumed following repairs to rig.

Continue drilling pilot hole. Corcoran Clay (E-clay) is expected at approx. 650 ft.

Unit

Bottom of Screen (ft) ConstructionMonitoring Well Top of Screen (ft)

Depth to Top (ft) Thickness (ft)
310Alluvium (undifferentiated) 0

P:\28906795 Panoche Energy Center\Monitoring Wells\Morning Reports\PEC MW-1,2,3 Morning Report 100506 11:17 AM 10/5/2006



Drilling Morning Report #2
Monitoring Wells 1, 2, 3

10/6/2006 (Time is PST / Depth is BGS) Prepared by: Jason Moore
Geologist: Thomas Pender

Well Data

Client:
Panoche 

Energy Center, 
LLC

Drilled 
Depth: 760 ft Hole Size: 8 3/4 in. Casing 

O.D.: -

Site: PEC Reamed 
Depth: - Reamed 

Hole Size: - Depth to 
Water MW-1: -

Drill Co.: Bradley & 
Sons Progress: 320 ft Completion: - Depth to 

Water MW-2: -

Rig: TH-60 Days from 
Start: 3 Down Time: 0 Depth to 

Water MW-3: -

Summary of Period 0700 to 0700 Hrs

Planned Operations

Geology

Completion

Equipment

Toolpusher Truck

Backhoe
Chase Truck

Mud Pump Trailer (Mud Pump Down)
Support Truck

Bradley and Sons URS
Drill Rig Field Truck

MW-3 - - NA
MW-2 - - NA
MW-1 - - NA

Continued to observe pilot hole drilling. Mud pump on trailer failed - switched to mud pump on rig. Corcoran Clay 
(E-Clay) encountered at approx. 645 ft.

Continue drilling pilot hole. Reaming of Corcoran Clay may be required prior to resumption of drilling due to 
anticipated squeezing of clay into the hole.

Unit

Bottom of Screen (ft) ConstructionMonitoring Well Top of Screen (ft)

Depth to Top (ft) Thickness (ft)
645

>115
Alluvium (undifferentiated)
Corcoran Clay

0
645

P:\28906795 Panoche Energy Center\Monitoring Wells\Morning Reports\PEC MW-1,2,3 Morning Report 100606 7:30 PM 10/5/2006



Drilling Morning Report #3
Monitoring Wells 1, 2, 3

10/7/2006 (Time is PST / Depth is BGS) Prepared by: Jason Moore
Geologist: Thomas Pender

Well Data

Client:
Panoche 

Energy Center, 
LLC

Drilled 
Depth: 1,100 ft Hole Size: 8 3/4 in. Casing 

O.D.: -

Site: PEC Reamed 
Depth: - Reamed 

Hole Size: - Depth to 
Water MW-1: -

Drill Co.: Bradley & 
Sons Progress: 340 ft Completion: - Depth to 

Water MW-2: -

Rig: TH-60 Days from 
Start: 4 Down Time: 0 Depth to 

Water MW-3: -

Summary of Period 0700 to 0700 Hrs

Planned Operations

Geology

Completion

Equipment

645
345

>110

Alluvium (undifferentiated)
Corcoran Clay / lower Tulare Formation

0
645
990

Continued to observe pilot hole drilling. Cuttings changed from hard clay to interbedded sands and clays at a 
depth of approx. 990 ft.

None - weekend off. Driller plans to resume pilot hole drilling at 0800 hrs, Monday, 10/09/06.

Unit

Bottom of Screen (ft) ConstructionMonitoring Well Top of Screen (ft)

Alluvium (undifferentiated)

Depth to Top (ft) Thickness (ft)

MW-1 - - NA
MW-2 - - NA
MW-3 - - NA

Bradley and Sons URS
Drill Rig Field Truck
Mud Pump Trailer (Mud Pump Down)
Support Truck
Backhoe
Chase Truck
Toolpusher Truck

P:\28906795 Panoche Energy Center\Monitoring Wells\Morning Reports\PEC MW-1,2,3 Morning Report 100706 10:44 AM 10/7/2006



Drilling Morning Report #4
Monitoring Wells 1, 2, 3

10/10/2006 (Time is PST / Depth is BGS) Prepared by: Jason Moore
Geologist: Thomas Pender

Well Data

Client:
Panoche 

Energy Center, 
LLC

Drilled 
Depth: 1,100 ft Hole Size: 8 3/4 in. Casing 

O.D.: -

Site: PEC Reamed 
Depth: - Reamed 

Hole Size: - Depth to 
Water MW-1: -

Drill Co.: Bradley & 
Sons Progress: 0 ft Completion: - Depth to 

Water MW-2: -

Rig: TH-60 Days from 
Start: 7 Down Time: 10 hrs Depth to 

Water MW-3: -

Summary of Period 0700 to 0700 Hrs

Planned Operations

Geology

Completion

Equipment

Toolpusher Truck

Backhoe
Chase Truck

Mud Pump Trailer (Mud Pump Down)
Support Truck

Bradley and Sons URS
Drill Rig Field Truck

MW-3 - - NA
MW-2 - - NA
MW-1 - - NA

Driller repaired bearings on drive unit between deck engine and kelly. The bearings were apparently damaged 
while pulling drill string out of hole to shut down site for the weekend. Portions of the hole required reaming for 
reentry following repairs to the rig. Hole reentry was reportedly conducted between 1600 and 2300 hrs Monday. 
Driller maintained mud circulation overnight using a hole sitter to allow drilling ahead first thing Tuesday (10/10/06) 
morning. 

Continue to observe drilling of pilot hole. Driller has scheduled geophysical crew for 1000 hrs on Wednesday 
(10/11/06). The pilot hole will be drilled to the total depth prior to running geophysical tools into the hole.

Unit

Bottom of Screen (ft) ConstructionMonitoring Well Top of Screen (ft)

Alluvium (undifferentiated)

Depth to Top (ft) Thickness (ft)
645
345

>110

Alluvium (undifferentiated)
Corcoran Clay / lower Tulare Formation

0
645
990
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Drilling Morning Report #5
Monitoring Wells 1, 2, 3

10/11/2006 (Time is PST / Depth is BGS) Prepared by: Jason Moore
Geologist: Thomas Pender

Well Data

Client:
Panoche 

Energy Center, 
LLC

Drilled 
Depth: 1,420 ft Hole Size: 8 3/4 in. Casing 

O.D.: -

Site: PEC Reamed 
Depth: - Reamed 

Hole Size: - Depth to 
Water MW-1: -

Drill Co.: Bradley & 
Sons Progress: 320 ft Completion: - Depth to 

Water MW-2: -

Rig: TH-60 Days from 
Start: 8 Down Time: - Depth to 

Water MW-3: -

Summary of Period 0700 to 0700 Hrs

Planned Operations

Geology

Completion

Equipment

Toolpusher Truck

Backhoe
Chase Truck

Mud Pump Trailer (Mud Pump Down)
Support Truck

Bradley and Sons URS
Drill Rig Field Truck

MW-3 - - NA
MW-2 - - NA
MW-1 - - NA

Driller continued drilling pilot hole. 

Pilot hole is expected to reach TD of approx. 1,500 ft this AM. Driller has scheduled geophysical crew for 1000 
hrs. Driller has expressed concern over the number of trips required for desired logging suite (up to 3) due to 
potential hole stability problems. Tools will be prioritized based on 1) water quality data, 2) lithology data, 3) water 
level data. Logging suite may be reduced to limit trips depending on conditions encountered downhole.

Unit

Bottom of Screen (ft) ConstructionMonitoring Well Top of Screen (ft)

Alluvium (undifferentiated)

Depth to Top (ft) Thickness (ft)
645
345

>430

Alluvium (undifferentiated)
Corcoran Clay / lower Tulare Formation

0
645
990
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Drilling Morning Report #6
Monitoring Wells 1, 2, 3

10/12/2006 (Time is PST / Depth is BGS) Prepared by: Jason Moore
Geologist: Jason Moore

Well Data

Client:
Panoche 

Energy Center, 
LLC

Drilled 
Depth: 1,510 ft Hole Size: 8 3/4 in. Casing 

O.D.: -

Site: PEC Reamed 
Depth: 200 ft Reamed 

Hole Size: 12 in. Depth to 
Water MW-1: -

Drill Co.: Bradley & 
Sons Progress: 90 ft Completion: - Depth to 

Water MW-2: -

Rig: TH-60 Days from 
Start: 9 Down Time: - Depth to 

Water MW-3: -

Summary of Period 0700 to 0700 Hrs

Planned Operations

Geology

Completion

Equipment

660
110
740

Alluvium (undifferentiated)
Corcoran Clay

0
660
770

Driller extended pilot hole to total depth of 1,510 ft. Run in hole to TD w/ E-log tool (SP, gamma ray, resistivity [64" 
/ 16" / single point], temperature). Pull out of hole w/ tool. Run in hole to 720 ft w/ guard log tool - hole obstructed 
in Corcoran Clay zone. Pull out of hole and abandon attempts to log w/ additional tools. Field picks for 
completions: MW-1 - 1,320 to 1,340 ft; MW-2 - 1,100 to 1,120 ft; MW-3 - 440 to 460 ft. Depth to water estimated 
at 150 ft based on E-log. Water quality in all zones better than anticipated. Drillers run in hole w/ 12 in. bit to ream 
at 1330 hrs.   

Driller to ream pilot hole. URS to provide final completion depths for MW-1, 2, 3 by 10/13/06.

Unit

Bottom of Screen (ft) ConstructionMonitoring Well Top of Screen (ft)

Alluvium (undifferentiated)

Depth to Top (ft) Thickness (ft)

MW-1 - - NA
MW-2 - - NA
MW-3 - - NA

Bradley and Sons URS
Drill Rig Rental Truck
Mud Pump Trailer (Mud Pump Down)
Support Truck
Backhoe
Chase Truck
Toolpusher Truck
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Drilling Morning Report #7
Monitoring Wells 1, 2, 3

10/13/2006 (Time is PST / Depth is BGS) Prepared by: Jason Moore
Geologist: Jason Moore

Well Data

Client:
Panoche 

Energy Center, 
LLC

Drilled 
Depth: 1,510 ft Hole Size: 8 3/4 in. Casing 

O.D.: -

Site: PEC Reamed 
Depth: 560 ft Reamed 

Hole Size: 12 in. Depth to 
Water MW-1: -

Drill Co.: Bradley & 
Sons Progress: 360 ft Completion: - Depth to 

Water MW-2: -

Rig: TH-60 Days from 
Start: 10 Down Time: - Depth to 

Water MW-3: -

Summary of Period 0700 to 0700 Hrs

Planned Operations

Geology

Completion

Equipment

Toolpusher Truck

Backhoe
Chase Truck

Mud Pump Trailer (Mud Pump Down)
Support Truck

Bradley and Sons URS
Drill Rig Personal Vehicle

MW-3 - - NA
MW-2 - - NA
MW-1 - - NA

Driller reamed pilot hole to 560 ft.URS delivered formation material and filter pack samples to geotechnical lab for 
gradation analysis. Estimated water quality based on geophysical log subcontractors E-log SP calculations for 
intervals including recommended completion depths: 1,295 to 1,360 ft - 1,667 ppm TDS (NaHCO3); 1,090 to 
1,275 ft - 769 ppm TDS (NaHCO3); 300 to 450 ft - 526 ppm TDS (NaHCO3). Calculations assume water is 
bicarbonate type, groundwater in the subbasin is generally of the sulfate or bicarbonate type.     

Driller to ream pilot hole. URS recommended final completion depths: MW-1 - 1,320 to 1,340 ft; MW-2 - 1,100 to 
1,120 ft; MW-3 - 440 to 460 ft. Final completion depths are due to driller today. Gradation analyses for cuttings 
representative of the recommended intervals and the planned filter pack are due from lab by COB today. 

Unit

Bottom of Screen (ft) ConstructionMonitoring Well Top of Screen (ft)

Alluvium (undifferentiated)

Depth to Top (ft) Thickness (ft)
660
110
740

Alluvium (undifferentiated)
Corcoran Clay

0
660
770
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Drilling Morning Report #8
Monitoring Wells 1, 2, 3

10/16/2006 (Time is PST / Depth is BGS) Prepared by: Jason Moore
Geologist: Jason Moore

Well Data

Client:
Panoche 

Energy Center, 
LLC

Drilled 
Depth: 1,510 ft Hole Size: 8 3/4 in. Casing 

O.D.: -

Site: PEC Reamed 
Depth: 900 ft Reamed 

Hole Size: 12 in. Depth to 
Water MW-1: -

Drill Co.: Bradley & 
Sons Progress: 340 ft Completion: - Depth to 

Water MW-2: -

Rig: TH-60 Days from 
Start: 13 Down Time: - Depth to 

Water MW-3: -

Summary of Period 0700 to 0700 Hrs

Planned Operations

Geology

Completion

Equipment

660
110
740

Alluvium (undifferentiated)
Corcoran Clay

0
660
770

Driller reamed pilot hole to 900 ft. Driller notified of desired final completion depths: MW-1 - 1,320 to 1,340 ft; MW-
2 - 1,100 to 1,120 ft; MW-3 - 440 to 460 ft. Received gradation analysis data for formation material and filter pack 
samples from geotechnical lab.

Driller to ream pilot hole. Corcoran Clay will require additional reaming to run in hole. 

Unit

Bottom of Screen (ft) ConstructionMonitoring Well Top of Screen (ft)

Alluvium (undifferentiated)

Depth to Top (ft) Thickness (ft)

MW-1 - - NA
MW-2 - - NA
MW-3 - - NA

Bradley and Sons URS
Drill Rig
Mud Pump Trailer (Mud Pump Down)
Support Truck
Backhoe
Chase Truck
Toolpusher Truck
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Drilling Morning Report #9
Monitoring Wells 1, 2, 3

10/17/2006 (Time is PST / Depth is BGS) Prepared by: Jason Moore
Geologist: Thomas Pender

Well Data

Client:
Panoche 

Energy Center, 
LLC

Drilled 
Depth: 1,510 ft Hole Size: 8 3/4 in. Casing 

O.D.: -

Site: PEC Reamed 
Depth: 1,100 ft Reamed 

Hole Size: 12 in. Depth to 
Water MW-1: -

Drill Co.: Bradley & 
Sons Progress: 220 ft Completion: - Depth to 

Water MW-2: -

Rig: TH-60 Days from 
Start: 14 Down Time: - Depth to 

Water MW-3: -

Summary of Period 0700 to 0700 Hrs

Planned Operations

Geology

Completion

Equipment

660
110
740

Alluvium (undifferentiated)
Corcoran Clay

0
660
770

Driller reamed pilot hole to 1,120 ft starting with obstruction at 240 ft.

Driller to ream pilot hole below target depth for lower confined aquifer completion. Circulation will be maintained 
overnight by hole sitter to allow construction of confined aquifer wells to start without additional reaming during 
next shift.

Unit

Bottom of Screen (ft) ConstructionMonitoring Well Top of Screen (ft)

Alluvium (undifferentiated)

Depth to Top (ft) Thickness (ft)

MW-1 - - NA
MW-2 - - NA
MW-3 - - NA

Bradley and Sons URS
Drill Rig Field Truck
Mud Pump Trailer (Mud Pump Down)
Support Truck
Backhoe
Chase Truck
Toolpusher Truck
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Drilling Morning Report #10
Monitoring Wells 1, 2, 3

10/18/2006 (Time is PST / Depth is BGS) Prepared by: Jason Moore
Geologist: Thomas Pender

Well Data

Client:
Panoche 

Energy Center, 
LLC

Drilled 
Depth: 1,510 ft Hole Size: 8 3/4 in. Casing 

O.D.: -

Site: PEC Reamed 
Depth: 1,360 ft Reamed 

Hole Size: 12 in. Depth to 
Water MW-1: -

Drill Co.: Bradley & 
Sons Progress: 260 ft Completion: - Depth to 

Water MW-2: -

Rig: TH-60 Days from 
Start: 15 Down Time: - Depth to 

Water MW-3: -

Summary of Period 0700 to 0700 Hrs

Planned Operations

Geology

Completion

Equipment

660
110
740

Alluvium (undifferentiated)
Corcoran Clay

0
660
770

Driller completed pilot hole reaming.

Driller to install tremie pipe for filter pack installation, seal placement, and cementing. Construction of lower 
confined aquifer completion (MW-1) to start.

Unit

Bottom of Screen (ft) ConstructionMonitoring Well Top of Screen (ft)

Alluvium (undifferentiated)

Depth to Top (ft) Thickness (ft)

MW-1 - - NA
MW-2 - - NA
MW-3 - - NA

Bradley and Sons URS
Drill Rig Field Truck
Mud Pump Trailer (Mud Pump Down)
Support Truck
Backhoe
Chase Truck
Toolpusher Truck
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Drilling Morning Report #11
Monitoring Wells 1, 2, 3

10/19/2006 (Time is PST / Depth is BGS) Prepared by: Jason Moore
Geologist: Thomas Pender

Well Data

Client:
Panoche 

Energy Center, 
LLC

Drilled 
Depth: 1,510 ft Hole Size: 8 3/4 in. Casing 

O.D.: -

Site: PEC Reamed 
Depth: 1,360 ft Reamed 

Hole Size: 12 in. Depth to 
Water MW-1: -

Drill Co.: Bradley & 
Sons Progress: - Completion: - Depth to 

Water MW-2: -

Rig: TH-60 Days from 
Start: 16 Down Time: - Depth to 

Water MW-3: -

Summary of Period 0700 to 0700 Hrs

Planned Operations

Geology

Completion

Equipment

660
110
740

Alluvium (undifferentiated)
Corcoran Clay

0
660
770

Driller tripped out of hole with drill string. Bit twisted off at 1,325 ft and cannot be recovered. Tripped in tremie pipe 
to 1,320 ft and circulated hole overnight through tremie pipe.

Construct lower confined aquifer completion (MW-1). 20 ft long screened interval will be placed above bit from 
approximately 1,305 to 1,325 ft. 10 ft long sump will be deleted to keep screened interval as deep as possible at 
the future risk of silting problems within the screened interval. Screened interval will be higher within same sand 
interval selected for planned lower confined aquifer completion. 

Unit

Bottom of Screen (ft) ConstructionMonitoring Well Top of Screen (ft)

Alluvium (undifferentiated)

Depth to Top (ft) Thickness (ft)

MW-1 - - NA
MW-2 - - NA
MW-3 - - NA

Bradley and Sons URS
Drill Rig Field Truck
Mud Pump Trailer (Mud Pump Down)
Support Truck
Backhoe
Chase Truck
Toolpusher Truck
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Drilling Morning Report #12
Monitoring Wells 1, 2, 3

10/20/2006 (Time is PST / Depth is BGS) Prepared by: Jason Moore
Geologist: Jason Moore

Well Data

Client:
Panoche 

Energy Center, 
LLC

Drilled 
Depth: 1,510 ft Hole Size: 8 3/4 in. Casing 

O.D.: -

Site: PEC Reamed 
Depth: 1,360 ft Reamed 

Hole Size: 12 in. Depth to 
Water MW-1: -

Drill Co.: Bradley & 
Sons Progress: - Completion: - Depth to 

Water MW-2: -

Rig: TH-60 Days from 
Start: 17 Down Time: - Depth to 

Water MW-3: -

Summary of Period 0700 to 0700 Hrs

Planned Operations

Geology

Completion

Equipment

Toolpusher Truck

Backhoe
Chase Truck

Mud Pump Trailer (Mud Pump Down)
Support Truck

Bradley and Sons URS
Drill Rig Personal Vehicle

MW-3 - - NA
MW-2 1,100 1,120 Partial
MW-1 1,302 1,322 Partial

Twisted-off bit prevented drillers from placing screened interval for lower confined aquifer completion (MW-1) at 
target depth. Screened interval placed above bit from approximately 1,302 to 1,322 ft. Sump was deleted. #8-16 
sand placed as filter pack and annulus filling material. 1/4-in. diameter bentonite tablets placed as seals at clay 
intervals based on E-log. Screened interval for upper confined aquifer completion (MW-2) placed from 
approximately 1,100 to 1,120 ft. Filter pack, annulus filling material, and seal placed as MW-1. Mud circulated in 
hole with hole sitter on site overnight to be ready for cement placement at beginning of next shift.  

Drillers to place cement seal for MW-1 / MW-2 and install protective monument. 

Unit

Bottom of Screen (ft) ConstructionMonitoring Well Top of Screen (ft)

Alluvium (undifferentiated)

Depth to Top (ft) Thickness (ft)
660
110
740

Alluvium (undifferentiated)
Corcoran Clay

0
660
770
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Drilling Morning Report #13
Monitoring Wells 1, 2, 3

10/21/2006 (Time is PST / Depth is BGS) Prepared by: Jason Moore
Geologist: Jason Moore

Well Data

Client:
Panoche 

Energy Center, 
LLC

Drilled 
Depth: 1,510 ft Hole Size: 8 3/4 in. Casing 

O.D.: -

Site: PEC Reamed 
Depth: 1,360 ft Reamed 

Hole Size: 12 in. Depth to 
Water MW-1: -

Drill Co.: Bradley & 
Sons Progress: - Completion: - Depth to 

Water MW-2: -

Rig: TH-60 Days from 
Start: 18 Down Time: - Depth to 

Water MW-3: -

Summary of Period 0700 to 0700 Hrs

Planned Operations

Geology

Completion

Equipment

660
110
740

Alluvium (undifferentiated)
Corcoran Clay

0
660
770

Placed cement for MW-1 and MW-2. Fresno County inspector observed placement of cement seal with no 
comment or concerns noted. Cement seal will need to be topped off after slump occurs.

No operations planned for weekend. Plans for next shift (Monday) include: development of MW-1 and MW-2, 
repair top drive unit on rig, and move rig forward to spud semi-confined aquifer completion (MW-3). 

Unit

Bottom of Screen (ft) ConstructionMonitoring Well Top of Screen (ft)

Alluvium (undifferentiated)

Depth to Top (ft) Thickness (ft)

MW-1 1,302 1,322 Partial
MW-2 1,100 1,120 Partial
MW-3 - - NA

Bradley and Sons URS
Drill Rig Personal Vehicle
Support Truck (No. 1)
Support Truck (No. 2)
Backhoe
Chase Truck
Toolpusher Truck
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Drilling Morning Report #14
Monitoring Wells 1, 2, 3

10/25/2006 (Time is PST / Depth is BGS) Prepared by: Jason Moore
Geologist: Thomas Pender

Well Data

Client:
Panoche 

Energy Center, 
LLC

Drilled 
Depth: 1,510 ft Hole Size: 8 3/4 in. Casing 

O.D.: 2 in.

Site: PEC Reamed 
Depth: 1,360 ft Reamed 

Hole Size: 12 in. Depth to 
Water MW-1: -

Drill Co.: Bradley & 
Sons Progress: 400 ft Completion: 2 Depth to 

Water MW-2: -

Rig: TH-60 Days from 
Start: 22 Down Time: - Depth to 

Water MW-3: -

Summary of Period 0700 to 0700 Hrs

Planned Operations

Geology

Completion

Equipment

660
110
740

Alluvium (undifferentiated)
Corcoran Clay

0
660
770

Drilled semi-confined aquifer completion (MW-3) to 400 ft. Continued development of MW-1 and MW-2. MW-1 
produced approx. 1 gpm and MW-2 produced approx. 10 gpm during air-lift pumping.

Drill MW-3 to total depth of 480 ft. Install tremie pipe and condition hole. Install well casing and filter pack / seal. 
Continue development of MW-1. Collect groundwater samples from MW-1 and MW-2.

Unit

Bottom of Screen (ft) ConstructionMonitoring Well Top of Screen (ft)

Alluvium (undifferentiated)

Depth to Top (ft) Thickness (ft)

MW-1 1,302 1,322 Partial
MW-2 1,100 1,120 Partial
MW-3 - - NA

Bradley and Sons URS
Drill Rig Field Truck
Support Truck (No. 1)
Support Truck (No. 2)
Backhoe
Chase Truck
Toolpusher Truck
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Drilling Morning Report #15
Monitoring Wells 1, 2, 3

10/26/2006 (Time is PST / Depth is BGS) Prepared by: Jason Moore
Geologist: Frank Gegunde

Well Data

Client:
Panoche 

Energy Center, 
LLC

Drilled 
Depth: 1,510 ft Hole Size: 8 3/4 in. Casing 

O.D.: 2 in.

Site: PEC Reamed 
Depth: 1,360 ft Reamed 

Hole Size: 12 in. Depth to 
Water MW-1:

400 ft* pre- 
development

Drill Co.: Bradley & 
Sons Progress: 80 ft Completion: 2 Depth to 

Water MW-2:
380 ft* pre- 

development

Rig: TH-60 Days from 
Start: 23 Down Time: - Depth to 

Water MW-3: -

Summary of Period 0700 to 0700 Hrs

Planned Operations

Geology

Completion

Equipment

660
110
740

Alluvium (undifferentiated)
Corcoran Clay

0
660
770

Driller extended second borehole to total depth of 480 ft - tripped out of hole with drill string. Tripped into hole with 
sump, screen, and blank casing. Screened interval placed from 440 to 460 ft within semi-confined aquifer (MW-3). 
#8-16 sand placed as filter pack and annulus filling material. 1/4-in. diameter bentonite tablets placed as seal. 
Installed tremie pipe and circulated hole. Continued development of MW-1 and MW-2. Collected groundwater 
samples and blind duplicates from MW-1 (blind duplicate identified as MW-4) and MW-2 (blind duplicate identified 
as MW-5).

Deliver samples to analytical laboratory. Place cement seal in MW-3. Demobilize drill rig and support equipment. 
Site cleanup.

Unit

Bottom of Screen (ft) ConstructionMonitoring Well Top of Screen (ft)

Alluvium (undifferentiated)

Depth to Top (ft) Thickness (ft)

MW-1 1,302 1,322 Partial
MW-2 1,100 1,120 Partial
MW-3 440 460 Partial

Bradley and Sons URS
Drill Rig Personal Vehicles (2)
Support Truck 
Backhoe
Chase Truck
Toolpusher Truck
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Drilling Morning Report #16
Monitoring Wells 1, 2, 3

10/27/2006 (Time is PST / Depth is BGS) Prepared by: Jason Moore
Geologist: Frank Gegunde

Well Data

Client:
Panoche 

Energy Center, 
LLC

Drilled 
Depth: 1,510 ft Hole Size: 8 3/4 in. Casing 

O.D.: 2 in.

Site: PEC Reamed 
Depth: 1,360 ft Reamed 

Hole Size: 12 in. Depth to 
Water MW-1: 362 ft

Drill Co.: Bradley & 
Sons Progress: - Completion: 3 Depth to 

Water MW-2: 380 ft

Rig: TH-60 Days from 
Start: 24 Down Time: - Depth to 

Water MW-3:
180* pre- 

development

Summary of Period 0700 to 0700 Hrs

Planned Operations

Geology

Completion

Equipment

660
110
740

Alluvium (undifferentiated)
Corcoran Clay

0
660
770

Delivered groundwater samples to analytical laboratory (Twining Laboratories). Driller placed cement seal for MW-
3. Fresno County inspector declined to observe placement of cement seal. Demobilize drill rig and support 
equipment. Site cleanup.

Develop MW-3. Collect groundwater sample from MW-3. Deliver sample to analytical laboratory.

Unit

Bottom of Screen (ft) ConstructionMonitoring Well Top of Screen (ft)

Alluvium (undifferentiated)

Depth to Top (ft) Thickness (ft)

MW-1 1,302 1,322 Partial
MW-2 1,100 1,120 Partial
MW-3 440 460 Partial

Bradley and Sons URS
Drill Rig Personal Vehicle
Support Truck
Backhoe
Chase Truck
Toolpusher Truck
Cement Pump
Short Load Cement Mixing Truck
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Drilling Morning Report #17
Monitoring Wells 1, 2, 3

10/28/2006 (Time is PST / Depth is BGS) Prepared by: Jason Moore
Geologist: Jason Moore

Well Data

Client:
Panoche 

Energy Center, 
LLC

Drilled 
Depth: 1,510 ft Hole Size: 8 3/4 in. Casing 

O.D.: 2 in.

Site: PEC Reamed 
Depth: 1,360 ft Reamed 

Hole Size: 12 in. Depth to 
Water MW-1: 362 ft

Drill Co.: Bradley & 
Sons Progress: - Completion: 3 Depth to 

Water MW-2: 380 ft

Rig: TH-60 Days from 
Start: 25 Down Time: - Depth to 

Water MW-3:
180* pre- 

development

Summary of Period 0700 to 0700 Hrs

Planned Operations

Geology

Completion

Equipment

Backhoe

Bradley and Sons URS
Well Development Rig Personal Vehicle

MW-3 440 460 Partial
MW-2 1,100 1,120 Partial
MW-1 1,302 1,322 Partial

Developed MW-3. Collected groundwater sample from MW-3. Delivered sample to analytical laboratory.

No operations planned for weekend. Plans for next shift (Monday) include: install well monuments, install bollards, 
and site cleanup.

Unit

Bottom of Screen (ft) ConstructionMonitoring Well Top of Screen (ft)

Alluvium (undifferentiated)

Depth to Top (ft) Thickness (ft)
660
110
740

Alluvium (undifferentiated)
Corcoran Clay

0
660
770
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Drilling Morning Report #18
Monitoring Wells 1, 2, 3

11/01/2006 (Time is PST / Depth is BGS) Prepared by: Jason Moore
Geologist: Jason Moore

Well Data

Client:
Panoche 

Energy Center, 
LLC

Drilled 
Depth: 1,510 ft Hole Size: 8 3/4 in. Casing 

O.D.: 2 in.

Site: PEC Reamed 
Depth: 1,360 ft Reamed 

Hole Size: 12 in. Depth to 
Water MW-1: 397 ft

Drill Co.: Bradley & 
Sons Progress: - Completion: 3 Depth to 

Water MW-2: 379 ft

Rig: TH-60 Days from 
Start: 29 Down Time: - Depth to 

Water MW-3: 180 ft

Summary of Period 0700 to 0700 Hrs

Planned Operations

Geology

Completion

Equipment

Backhoe

Bradley and Sons URS
Well Development Rig Personal Vehicle

MW-3 440 460 Complete
MW-2 1,100 1,120 Complete
MW-1 1,302 1,322 Complete

Driller installed well pads, monuments, and bollards. Monument lids secured with padlocks (Master No. 2126). 

Monitoring wells complete. Backhoe and flatbed trailer to be demobilized.

Unit

Bottom of Screen (ft) ConstructionMonitoring Well Top of Screen (ft)

Alluvium (undifferentiated)

Depth to Top (ft) Thickness (ft)
660
110
740

Alluvium (undifferentiated)
Corcoran Clay

0
660
770
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2527 Fresno Street

Fresno, CA 93721

(559) 268-7021 Phone

(559) 268-0740 Fax

November 08, 2006

URS

RE: Panoche Energy Center

Santa Barbara, CA 93117

130 Robin Hill Road, Ste 100

Cindy Poire

Enclosed are the analytical results for samples received by our laboratory on 10/26/06 .  For 

your reference, these analyses have been assigned laboratory work order number 6J26012 .

All analyses have been performed according to our laboratory's quality assurance program.  All 

results are intended to be considered in their entirety, The Twining Laboratories, Inc. (TL) is not 

responsible for use of less than complete reports.  Results apply only to samples analyzed.

If you have any questions, please feel free to contact us at the number listed above.

Sincerely,

The Twining Laboratories, Inc.

Ronald J. Boquist

Director of Analytical Chemistry

6J26012Work Order #:



Project:

Project Number:

Project Manager:

Reported:

URS

130 Robin Hill Road, Ste 100 28906795.00200

Cindy Poire

Panoche Energy Center

11/08/06 13:40Santa Barbara CA, 93117

2527 Fresno Street

Fresno, CA 93721

(559) 268-7021 Phone

(559) 268-0740 Fax

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

MW-1 6J26012-01 10/25/06 15:00 10/26/06 11:20Ground Water

MW-2 6J26012-02 10/25/06 15:15 10/26/06 11:20Ground Water

MW-4 6J26012-03 10/25/06 15:30 10/26/06 11:20Ground Water

MW-5 6J26012-04 10/25/06 15:45 10/26/06 11:20Ground Water

The Twining Laboratories Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Ronald J. Boquist, Director of Analytical Chemistry

Joseph A. Ureño, Quality Assurance Manager Page 1 of 22



Project:

Project Number:

Project Manager:

Reported:

URS

130 Robin Hill Road, Ste 100 28906795.00200

Cindy Poire

Panoche Energy Center

11/08/06 13:40Santa Barbara CA, 93117

2527 Fresno Street

Fresno, CA 93721

(559) 268-7021 Phone

(559) 268-0740 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed MethodDilutionUnits

MW-1

6J26012-01 (Ground Water) Sampled:10/25/06 15:00

Notes.

Inorganics

SM 2320B180 T6K0306 11/03/06 11/03/06 mg/L 1Total Alkalinity as CaCO3 20

SM 2320B200 T6K0306 11/03/06 11/03/06 mg/L 1Bicarbonate Alkalinity as HCO3 20

ND SM 2320B11/03/06 11/03/06 mg/L T6K03061Carbonate Alkalinity as CO3 20

ND SM 2320B11/03/06 11/03/06 mg/L T6K03061Hydroxide Alkalinity as OH 20

ND EPA 350.210/31/06 11/01/06 mg/L T6J31031Ammonia as N 1.0

ND SM5210B/EPA 405.110/27/06 11/01/06 mg/L T6J27091Biochemical Oxygen Demand 1.0

EPA 300.085 T6J2601 10/26/06 10/26/06 mg/L 3Chloride 6.0

ND EPA 410.111/03/06 11/03/06 mg/L T6K03151Chemical Oxygen Demand 10

ND SM4500CN-E10/31/06 11/03/06 µg/L T6J30101Cyanide (total) 5.0

SM2510B1500 T6J2616 10/26/06 10/26/06 µS/cm 1Specific Conductance (EC) 1.0

EPA 300.00.60 T6J2601 10/26/06 10/26/06 mg/L 3Fluoride 0.30

[CALC]40 [CALC] 10/31/06 11/01/06 mg equiv. 

CaCO3/L

1Hardness 0.66

ND SM5540C10/27/06 10/27/06 mg/L T6J27101Methylene Blue Active Substances 0.050

ND EPA 300.010/26/06 10/26/06 mg/L T6J26013Nitrate as NO3 6.0

ND EPA 300.010/26/06 10/26/06 mg/L T6J26013Orthophosphate as P 1.5

EPA 150.18.9 T6J2615 10/26/06 10/26/06 pH Units 1pH 0.10

EPA 365.40.12 T6J3003 10/30/06 10/31/06 mg/L 1Phosphorus 0.10

EPA 300.0440 T6J2703 10/27/06 10/27/06 mg/L 10Sulfate as SO4 20

ND EPA 376.110/30/06 10/30/06 mg/L T6J30041Sulfide 1.0*

EPA 160.11100 T6J3107 10/31/06 11/03/06 mg/L 2Total Dissolved Solids 20

SM5310B1.0 T6K0613 11/06/06 11/07/06 mg/L 1Total Organic Carbon 1.0

EPA 160.2110 T6J3108 10/31/06 11/01/06 mg/L 1.67Total Suspended Solids 6.7

EPA 180.189 T6J3014 10/30/06 10/30/06 NTU 4Turbidity 0.080HT

Metals

ND EPA 245.110/30/06 10/30/06 µg/L T6J30061Mercury 0.20

Metals - Dissolved

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Aluminum 0.050

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Antimony 0.0050

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Arsenic 0.010

EPA 200.70.19 T6J3110 10/31/06 11/01/06 mg/L 1Barium 0.010

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Beryllium 0.0010

EPA 200.72.9 T6J3110 10/31/06 11/01/06 mg/L 1Boron 0.050

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Cadmium 0.0010

The Twining Laboratories Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Ronald J. Boquist, Director of Analytical Chemistry

Joseph A. Ureño, Quality Assurance Manager Page 2 of 22



Project:

Project Number:

Project Manager:

Reported:

URS

130 Robin Hill Road, Ste 100 28906795.00200

Cindy Poire

Panoche Energy Center

11/08/06 13:40Santa Barbara CA, 93117

2527 Fresno Street

Fresno, CA 93721

(559) 268-7021 Phone

(559) 268-0740 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed MethodDilutionUnits

MW-1

6J26012-01 (Ground Water) Sampled:10/25/06 15:00

Notes.

Metals - Dissolved

EPA 200.711 T6J3110 10/31/06 11/01/06 mg/L 1Calcium 0.10

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Chromium 0.0050

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Cobalt 0.0020

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Copper 0.0050

EPA 200.75.9 T6J3110 10/31/06 11/01/06 mg/L 1Iron 0.10

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Lead 0.0050

EPA 200.73.1 T6J3110 10/31/06 11/01/06 mg/L 1Magnesium 0.10

EPA 200.70.12 T6J3110 10/31/06 11/01/06 mg/L 1Manganese 0.0050

EPA 200.70.040 T6J3110 10/31/06 11/01/06 mg/L 1Molybdenum 0.0050

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Nickel 0.0050

EPA 200.74.7 T6J3110 10/31/06 11/01/06 mg/L 1Potassium 1.0

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Selenium 0.020

EPA 200.731 T6J3110 10/31/06 11/01/06 mg/L 1Silica (SiO2) 0.20

EPA 200.714 T6J3110 10/31/06 11/01/06 mg/L 1Silicon 0.10

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Silver 0.0050

EPA 200.7300 T6J3110 10/31/06 11/01/06 mg/L 1Sodium 1.0

EPA 200.70.114 T6J3110 10/31/06 11/01/06 mg/L 1Strontium 0.00200

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Thallium 0.020

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Tin 0.010

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Titanium 0.0100

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Vanadium 0.010

EPA 200.70.015 T6J3110 10/31/06 11/01/06 mg/L 1Zinc 0.0050

The Twining Laboratories Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Ronald J. Boquist, Director of Analytical Chemistry

Joseph A. Ureño, Quality Assurance Manager Page 3 of 22



Project:

Project Number:

Project Manager:

Reported:

URS

130 Robin Hill Road, Ste 100 28906795.00200

Cindy Poire

Panoche Energy Center

11/08/06 13:40Santa Barbara CA, 93117

2527 Fresno Street

Fresno, CA 93721

(559) 268-7021 Phone

(559) 268-0740 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed MethodDilutionUnits

MW-2

6J26012-02 (Ground Water) Sampled:10/25/06 15:15

Notes.

Inorganics

SM 2320B110 T6K0306 11/03/06 11/03/06 mg/L 1Total Alkalinity as CaCO3 20

SM 2320B130 T6K0306 11/03/06 11/03/06 mg/L 1Bicarbonate Alkalinity as HCO3 20

ND SM 2320B11/03/06 11/03/06 mg/L T6K03061Carbonate Alkalinity as CO3 20

ND SM 2320B11/03/06 11/03/06 mg/L T6K03061Hydroxide Alkalinity as OH 20

ND EPA 350.210/31/06 11/01/06 mg/L T6J31031Ammonia as N 1.0

ND SM5210B/EPA 405.110/27/06 11/01/06 mg/L T6J27091Biochemical Oxygen Demand 1.0

EPA 300.040 T6J2601 10/26/06 10/26/06 mg/L 3Chloride 6.0

EPA 410.126 T6K0315 11/03/06 11/03/06 mg/L 1Chemical Oxygen Demand 10

ND SM4500CN-E10/31/06 11/03/06 µg/L T6J30101Cyanide (total) 5.0

SM2510B1100 T6J2616 10/26/06 10/26/06 µS/cm 1Specific Conductance (EC) 1.0

EPA 300.00.56 T6J2601 10/26/06 10/26/06 mg/L 3Fluoride 0.30

[CALC]56 [CALC] 10/31/06 11/01/06 mg equiv. 

CaCO3/L

1Hardness 0.66

ND SM5540C10/27/06 10/27/06 mg/L T6J27101Methylene Blue Active Substances 0.050

ND EPA 300.010/26/06 10/26/06 mg/L T6J26013Nitrate as NO3 6.0

ND EPA 300.010/26/06 10/26/06 mg/L T6J26013Orthophosphate as P 1.5

EPA 150.18.6 T6J2615 10/26/06 10/26/06 pH Units 1pH 0.10

EPA 365.40.14 T6J3003 10/30/06 10/31/06 mg/L 1Phosphorus 0.10

EPA 300.0380 T6J2703 10/27/06 10/27/06 mg/L 10Sulfate as SO4 20

ND EPA 376.110/30/06 10/30/06 mg/L T6J30041Sulfide 1.0*

EPA 160.1840 T6J3107 10/31/06 11/03/06 mg/L 1Total Dissolved Solids 10

ND SM5310B11/06/06 11/07/06 mg/L T6K06131Total Organic Carbon 1.0

EPA 160.225 T6J3108 10/31/06 11/01/06 mg/L 1.67Total Suspended Solids 6.7

EPA 180.152 T6J3014 10/30/06 10/30/06 NTU 4Turbidity 0.080HT

Metals

ND EPA 245.110/30/06 10/30/06 µg/L T6J30061Mercury 0.20

Metals - Dissolved

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Aluminum 0.050

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Antimony 0.0050

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Arsenic 0.010

EPA 200.70.16 T6J3110 10/31/06 11/01/06 mg/L 1Barium 0.010

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Beryllium 0.0010

EPA 200.71.6 T6J3110 10/31/06 11/01/06 mg/L 1Boron 0.050

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Cadmium 0.0010

The Twining Laboratories Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Ronald J. Boquist, Director of Analytical Chemistry

Joseph A. Ureño, Quality Assurance Manager Page 4 of 22



Project:

Project Number:

Project Manager:

Reported:

URS

130 Robin Hill Road, Ste 100 28906795.00200

Cindy Poire

Panoche Energy Center

11/08/06 13:40Santa Barbara CA, 93117

2527 Fresno Street

Fresno, CA 93721

(559) 268-7021 Phone

(559) 268-0740 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed MethodDilutionUnits

MW-2

6J26012-02 (Ground Water) Sampled:10/25/06 15:15

Notes.

Metals - Dissolved

EPA 200.720 T6J3110 10/31/06 11/01/06 mg/L 1Calcium 0.10

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Chromium 0.0050

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Cobalt 0.0020

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Copper 0.0050

EPA 200.73.9 T6J3110 10/31/06 11/01/06 mg/L 1Iron 0.10

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Lead 0.0050

EPA 200.71.4 T6J3110 10/31/06 11/01/06 mg/L 1Magnesium 0.10

EPA 200.70.080 T6J3110 10/31/06 11/01/06 mg/L 1Manganese 0.0050

EPA 200.70.023 T6J3110 10/31/06 11/01/06 mg/L 1Molybdenum 0.0050

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Nickel 0.0050

EPA 200.74.2 T6J3110 10/31/06 11/01/06 mg/L 1Potassium 1.0

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Selenium 0.020

EPA 200.733 T6J3110 10/31/06 11/01/06 mg/L 1Silica (SiO2) 0.20

EPA 200.715 T6J3110 10/31/06 11/01/06 mg/L 1Silicon 0.10

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Silver 0.0050

EPA 200.7220 T6J3110 10/31/06 11/01/06 mg/L 1Sodium 1.0

EPA 200.70.0510 T6J3110 10/31/06 11/01/06 mg/L 1Strontium 0.00200

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Thallium 0.020

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Tin 0.010

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Titanium 0.0100

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Vanadium 0.010

EPA 200.70.027 T6J3110 10/31/06 11/01/06 mg/L 1Zinc 0.0050

The Twining Laboratories Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Ronald J. Boquist, Director of Analytical Chemistry

Joseph A. Ureño, Quality Assurance Manager Page 5 of 22



Project:

Project Number:

Project Manager:

Reported:

URS

130 Robin Hill Road, Ste 100 28906795.00200

Cindy Poire

Panoche Energy Center

11/08/06 13:40Santa Barbara CA, 93117

2527 Fresno Street

Fresno, CA 93721

(559) 268-7021 Phone

(559) 268-0740 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed MethodDilutionUnits

MW-4

6J26012-03 (Ground Water) Sampled:10/25/06 15:30

Notes.

Inorganics

SM 2320B180 T6K0306 11/03/06 11/03/06 mg/L 1Total Alkalinity as CaCO3 20

SM 2320B200 T6K0306 11/03/06 11/03/06 mg/L 1Bicarbonate Alkalinity as HCO3 20

ND SM 2320B11/03/06 11/03/06 mg/L T6K03061Carbonate Alkalinity as CO3 20

ND SM 2320B11/03/06 11/03/06 mg/L T6K03061Hydroxide Alkalinity as OH 20

ND EPA 350.210/31/06 11/01/06 mg/L T6J31031Ammonia as N 1.0

ND SM5210B/EPA 405.110/27/06 11/01/06 mg/L T6J27091Biochemical Oxygen Demand 1.0

EPA 300.085 T6J2601 10/26/06 10/26/06 mg/L 3Chloride 6.0

ND EPA 410.111/03/06 11/03/06 mg/L T6K03151Chemical Oxygen Demand 10

ND SM4500CN-E10/31/06 11/03/06 µg/L T6J30101Cyanide (total) 5.0

SM2510B1500 T6J2616 10/26/06 10/26/06 µS/cm 1Specific Conductance (EC) 1.0

EPA 300.00.68 T6J2601 10/26/06 10/26/06 mg/L 3Fluoride 0.30

[CALC]41 [CALC] 10/31/06 11/01/06 mg equiv. 

CaCO3/L

1Hardness 0.66

ND SM5540C10/27/06 10/27/06 mg/L T6J27101Methylene Blue Active Substances 0.050

ND EPA 300.010/26/06 10/26/06 mg/L T6J26013Nitrate as NO3 6.0

ND EPA 300.010/26/06 10/26/06 mg/L T6J26013Orthophosphate as P 1.5

EPA 150.19.0 T6J2615 10/26/06 10/26/06 pH Units 1pH 0.10

EPA 365.40.16 T6J3003 10/30/06 10/31/06 mg/L 1Phosphorus 0.10

EPA 300.0440 T6J2703 10/27/06 10/27/06 mg/L 10Sulfate as SO4 20

ND EPA 376.110/30/06 10/30/06 mg/L T6J30041Sulfide 1.0*

EPA 160.11100 T6J3107 10/31/06 11/03/06 mg/L 2Total Dissolved Solids 20

ND SM5310B11/06/06 11/07/06 mg/L T6K06131Total Organic Carbon 1.0

EPA 160.294 T6J3108 10/31/06 11/01/06 mg/L 1.67Total Suspended Solids 6.7

EPA 180.187 T6J3014 10/30/06 10/30/06 NTU 4Turbidity 0.080HT

Metals

ND EPA 245.110/30/06 10/30/06 µg/L T6J30061Mercury 0.20

Metals - Dissolved

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Aluminum 0.050

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Antimony 0.0050

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Arsenic 0.010

EPA 200.70.18 T6J3110 10/31/06 11/01/06 mg/L 1Barium 0.010

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Beryllium 0.0010

EPA 200.73.0 T6J3110 10/31/06 11/01/06 mg/L 1Boron 0.050

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Cadmium 0.0010

The Twining Laboratories Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Ronald J. Boquist, Director of Analytical Chemistry

Joseph A. Ureño, Quality Assurance Manager Page 6 of 22



Project:

Project Number:

Project Manager:

Reported:

URS

130 Robin Hill Road, Ste 100 28906795.00200

Cindy Poire

Panoche Energy Center

11/08/06 13:40Santa Barbara CA, 93117

2527 Fresno Street

Fresno, CA 93721

(559) 268-7021 Phone

(559) 268-0740 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed MethodDilutionUnits

MW-4

6J26012-03 (Ground Water) Sampled:10/25/06 15:30

Notes.

Metals - Dissolved

EPA 200.711 T6J3110 10/31/06 11/01/06 mg/L 1Calcium 0.10

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Chromium 0.0050

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Cobalt 0.0020

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Copper 0.0050

EPA 200.75.8 T6J3110 10/31/06 11/01/06 mg/L 1Iron 0.10

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Lead 0.0050

EPA 200.73.2 T6J3110 10/31/06 11/01/06 mg/L 1Magnesium 0.10

EPA 200.70.12 T6J3110 10/31/06 11/01/06 mg/L 1Manganese 0.0050

EPA 200.70.041 T6J3110 10/31/06 11/01/06 mg/L 1Molybdenum 0.0050

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Nickel 0.0050

EPA 200.74.9 T6J3110 10/31/06 11/01/06 mg/L 1Potassium 1.0

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Selenium 0.020

EPA 200.732 T6J3110 10/31/06 11/01/06 mg/L 1Silica (SiO2) 0.20

EPA 200.715 T6J3110 10/31/06 11/01/06 mg/L 1Silicon 0.10

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Silver 0.0050

EPA 200.7310 T6J3110 10/31/06 11/01/06 mg/L 1Sodium 1.0

EPA 200.70.118 T6J3110 10/31/06 11/01/06 mg/L 1Strontium 0.00200

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Thallium 0.020

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Tin 0.010

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Titanium 0.0100

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Vanadium 0.010

EPA 200.70.017 T6J3110 10/31/06 11/01/06 mg/L 1Zinc 0.0050

The Twining Laboratories Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Ronald J. Boquist, Director of Analytical Chemistry

Joseph A. Ureño, Quality Assurance Manager Page 7 of 22



Project:

Project Number:

Project Manager:

Reported:

URS

130 Robin Hill Road, Ste 100 28906795.00200

Cindy Poire

Panoche Energy Center

11/08/06 13:40Santa Barbara CA, 93117

2527 Fresno Street

Fresno, CA 93721

(559) 268-7021 Phone

(559) 268-0740 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed MethodDilutionUnits

MW-5

6J26012-04 (Ground Water) Sampled:10/25/06 15:45

Notes.

Inorganics

SM 2320B110 T6K0306 11/03/06 11/03/06 mg/L 1Total Alkalinity as CaCO3 20

SM 2320B140 T6K0306 11/03/06 11/03/06 mg/L 1Bicarbonate Alkalinity as HCO3 20

ND SM 2320B11/03/06 11/03/06 mg/L T6K03061Carbonate Alkalinity as CO3 20

ND SM 2320B11/03/06 11/03/06 mg/L T6K03061Hydroxide Alkalinity as OH 20

ND EPA 350.210/31/06 11/01/06 mg/L T6J31031Ammonia as N 1.0

ND SM5210B/EPA 405.110/27/06 11/01/06 mg/L T6J27091Biochemical Oxygen Demand 1.0

EPA 300.041 T6J2601 10/26/06 10/26/06 mg/L 3Chloride 6.0

ND EPA 410.111/03/06 11/03/06 mg/L T6K03151Chemical Oxygen Demand 10

ND SM4500CN-E11/01/06 11/03/06 µg/L T6J30101Cyanide (total) 5.0

SM2510B1100 T6J2616 10/26/06 10/26/06 µS/cm 1Specific Conductance (EC) 1.0

EPA 300.00.59 T6J2601 10/26/06 10/26/06 mg/L 3Fluoride 0.30

[CALC]56 [CALC] 10/31/06 11/01/06 mg equiv. 

CaCO3/L

1Hardness 0.66

ND SM5540C10/27/06 10/27/06 mg/L T6J27101Methylene Blue Active Substances 0.050

ND EPA 300.010/26/06 10/26/06 mg/L T6J26013Nitrate as NO3 6.0

ND EPA 300.010/26/06 10/26/06 mg/L T6J26013Orthophosphate as P 1.5

EPA 150.18.6 T6J2615 10/26/06 10/26/06 pH Units 1pH 0.10

ND EPA 365.410/30/06 10/31/06 mg/L T6J30031Phosphorus 0.10

EPA 300.0400 T6J2703 10/27/06 10/27/06 mg/L 10Sulfate as SO4 20

ND EPA 376.110/30/06 10/30/06 mg/L T6J30041Sulfide 1.0*

EPA 160.1840 T6J3107 10/31/06 11/03/06 mg/L 1Total Dissolved Solids 10

SM5310B1.0 T6K0613 11/06/06 11/07/06 mg/L 1Total Organic Carbon 1.0

EPA 160.215 T6J3108 10/31/06 11/01/06 mg/L 1.25Total Suspended Solids 5.0

EPA 180.145 T6J3014 10/30/06 10/30/06 NTU 4Turbidity 0.080HT

Metals - Dissolved

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Aluminum 0.050

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Antimony 0.0050

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Arsenic 0.010

EPA 200.70.16 T6J3110 10/31/06 11/01/06 mg/L 1Barium 0.010

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Beryllium 0.0010

EPA 200.71.7 T6J3110 10/31/06 11/01/06 mg/L 1Boron 0.050

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Cadmium 0.0010

EPA 200.720 T6J3110 10/31/06 11/01/06 mg/L 1Calcium 0.10

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Chromium 0.0050

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Cobalt 0.0020

The Twining Laboratories Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Ronald J. Boquist, Director of Analytical Chemistry

Joseph A. Ureño, Quality Assurance Manager Page 8 of 22



Project:

Project Number:

Project Manager:

Reported:

URS

130 Robin Hill Road, Ste 100 28906795.00200

Cindy Poire

Panoche Energy Center

11/08/06 13:40Santa Barbara CA, 93117

2527 Fresno Street

Fresno, CA 93721

(559) 268-7021 Phone

(559) 268-0740 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed MethodDilutionUnits

MW-5

6J26012-04 (Ground Water) Sampled:10/25/06 15:45

Notes.

Metals - Dissolved

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Copper 0.0050

EPA 200.73.3 T6J3110 10/31/06 11/01/06 mg/L 1Iron 0.10

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Lead 0.0050

EPA 200.71.5 T6J3110 10/31/06 11/01/06 mg/L 1Magnesium 0.10

EPA 200.70.076 T6J3110 10/31/06 11/01/06 mg/L 1Manganese 0.0050

ND EPA 245.110/30/06 10/30/06 µg/L T6J30061Mercury 0.20

EPA 200.70.022 T6J3110 10/31/06 11/01/06 mg/L 1Molybdenum 0.0050

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Nickel 0.0050

EPA 200.74.3 T6J3110 10/31/06 11/01/06 mg/L 1Potassium 1.0

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Selenium 0.020

EPA 200.733 T6J3110 10/31/06 11/01/06 mg/L 1Silica (SiO2) 0.20

EPA 200.715 T6J3110 10/31/06 11/01/06 mg/L 1Silicon 0.10

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Silver 0.0050

EPA 200.7230 T6J3110 10/31/06 11/01/06 mg/L 1Sodium 1.0

EPA 200.70.0509 T6J3110 10/31/06 11/01/06 mg/L 1Strontium 0.00200

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Thallium 0.020

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Tin 0.010

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Titanium 0.0100

ND EPA 200.710/31/06 11/01/06 mg/L T6J31101Vanadium 0.010

EPA 200.70.027 T6J3110 10/31/06 11/01/06 mg/L 1Zinc 0.0050

Notes and Definitions 

QL Sample results for the QC batch were accepted based on LCS/LCSD percent recoveries and RPD values.

Q4 The spike recovery was outside of QC acceptance limits for the MS and/or MSD due to analyte concentration at 4 times or greater the 

spike concentration. The QC batch was accepted based on LCS and/or LCSD recoveries within the acceptance limits.

M Matrix interference noted.

HT This result was analyzed outside of the EPA recommended holding time.

* Samples were orange in color.  Possible matrix interference.

Relative Percent DifferenceRPD

micrograms per liter (parts per billion concentration units)ug/L

Analyte NOT DETECTED at or above the reporting limitND

mg/L

milligrams per liter (parts per million concentration units)mg/kg

milligrams per kilogram (parts per million concentration units)

The Twining Laboratories Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Ronald J. Boquist, Director of Analytical Chemistry

Joseph A. Ureño, Quality Assurance Manager Page 9 of 22



Result

Limit

Reporting Units

Level

Spike

Result

Source %REC %REC

Limits

RPD RPD

Limit

Notes  Analyte

Inorganics - Quality Control

Batch T6J2601 - No Prep

Blank (T6J2601-BLK1) Prepared & Analyzed: 10/26/06 

Fluoride mg/LND 0.10

Orthophosphate as P mg/LND 0.50

Chloride mg/LND 2.0

Nitrate as NO3 mg/LND 2.0

Sulfate as SO4 mg/LND 2.0

Blank (T6J2601-BLK2) Prepared & Analyzed: 10/26/06 

Fluoride mg/LND 0.10

Chloride mg/LND 2.0

Orthophosphate as P mg/LND 0.50

Nitrate as NO3 mg/LND 2.0

Sulfate as SO4 mg/LND 2.0

LCS (T6J2601-BS1) Prepared & Analyzed: 10/26/06 

Fluoride mg/L2.01 0.10 2.00 2090-110100

Chloride mg/L24.2 2.0 25.0 2090-11096.8

Orthophosphate as P mg/L4.86 0.50 5.00 2090-11097.2

Nitrate as NO3 mg/L24.1 2.0 25.0 2090-11096.4

Sulfate as SO4 mg/L24.1 2.0 25.0 2090-11096.4

LCS (T6J2601-BS2) Prepared: 10/26/06  Analyzed: 10/27/06 

Fluoride mg/L1.92 0.10 2.00 2090-11096.0

Chloride mg/L23.5 2.0 25.0 2090-11094.0

Orthophosphate as P mg/L4.78 0.50 5.00 2090-11095.6

Nitrate as NO3 mg/L24.0 2.0 25.0 2090-11096.0

Sulfate as SO4 mg/L23.7 2.0 25.0 2090-11094.8

LCS Dup (T6J2601-BSD1) Prepared & Analyzed: 10/26/06 

Fluoride mg/L2.00 0.10 2.00 2090-110100 0.499

Orthophosphate as P mg/L5.09 0.50 5.00 2090-110102 4.62

Chloride mg/L24.5 2.0 25.0 2090-11098.0 1.23

Nitrate as NO3 mg/L24.5 2.0 25.0 2090-11098.0 1.65

Sulfate as SO4 mg/L24.5 2.0 25.0 2090-11098.0 1.65

LCS Dup (T6J2601-BSD2) Prepared: 10/26/06  Analyzed: 10/27/06 

Fluoride mg/L1.89 0.10 2.00 2090-11094.5 1.57

Orthophosphate as P mg/L4.88 0.50 5.00 2090-11097.6 2.07

Chloride mg/L23.3 2.0 25.0 2090-11093.2 0.855

Nitrate as NO3 mg/L23.8 2.0 25.0 2090-11095.2 0.837

Sulfate as SO4 mg/L23.7 2.0 25.0 2090-11094.8 0.00

Matrix Spike (T6J2601-MS1) Source: 6J25026-07 Prepared & Analyzed: 10/26/06 

Fluoride mg/L2.15 0.10 2.00 0.19 2048.9-15598.0

Chloride mg/L36.8 2.0 25.0 11 1548-147103

Orthophosphate as P mg/L3.86 0.50 5.00 ND 20 M80-12077.2

Nitrate as NO3 mg/L30.6 2.0 25.0 5.1 2070-130102

Sulfate as SO4 mg/L33.1 2.0 25.0 7.8 2070-130101

Matrix Spike (T6J2601-MS2) Source: 6J25032-01 Prepared & Analyzed: 10/26/06 

Fluoride mg/L2.22 0.10 2.00 0.14 2048.9-155104

Chloride mg/L41.0 2.0 25.0 14 1548-147108

Orthophosphate as P mg/L2.78 0.50 5.00 ND 20 M80-12055.6

Nitrate as NO3 mg/L43.4 2.0 25.0 16 2070-130110

Sulfate as SO4 mg/L36.3 2.0 25.0 11 2070-130101



Result

Limit

Reporting Units

Level

Spike

Result
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Inorganics - Quality Control

Batch T6J2601 - No Prep

Matrix Spike (T6J2601-MS3) Source: 6J26010-04 Prepared & Analyzed: 10/26/06 

Fluoride mg/L2.23 0.10 2.00 0.15 2048.9-155104

Orthophosphate as P mg/L5.38 0.50 5.00 0.31 2080-120101

Chloride mg/L26.4 2.0 25.0 2.3 1548-14796.4

Nitrate as NO3 mg/L26.6 2.0 25.0 1.5 2070-130100

Sulfate as SO4 mg/L28.0 2.0 25.0 2.5 2070-130102

Matrix Spike Dup (T6J2601-MSD1) Source: 6J25026-07 Prepared & Analyzed: 10/26/06 

Fluoride mg/L2.08 0.10 2.00 0.19 2048.9-15594.5 3.31

Orthophosphate as P mg/L3.72 0.50 5.00 ND 20 M80-12074.4 3.69

Chloride mg/L37.0 2.0 25.0 11 1548-147104 0.542

Nitrate as NO3 mg/L30.8 2.0 25.0 5.1 2070-130103 0.651

Sulfate as SO4 mg/L32.9 2.0 25.0 7.8 2070-130100 0.606

Matrix Spike Dup (T6J2601-MSD2) Source: 6J25032-01 Prepared & Analyzed: 10/26/06 

Fluoride mg/L2.05 0.10 2.00 0.14 2048.9-15595.5 7.96

Chloride mg/L40.3 2.0 25.0 14 1548-147105 1.72

Orthophosphate as P mg/L2.60 0.50 5.00 ND 20 M80-12052.0 6.69

Nitrate as NO3 mg/L42.7 2.0 25.0 16 2070-130107 1.63

Sulfate as SO4 mg/L36.0 2.0 25.0 11 2070-130100 0.830

Matrix Spike Dup (T6J2601-MSD3) Source: 6J26010-04 Prepared & Analyzed: 10/26/06 

Fluoride mg/L2.23 0.10 2.00 0.15 2048.9-155104 0.00

Orthophosphate as P mg/L5.52 0.50 5.00 0.31 2080-120104 2.57

Chloride mg/L26.6 2.0 25.0 2.3 1548-14797.2 0.755

Nitrate as NO3 mg/L26.9 2.0 25.0 1.5 2070-130102 1.12

Sulfate as SO4 mg/L28.1 2.0 25.0 2.5 2070-130102 0.357

Batch T6J2615 - No Prep

LCS (T6J2615-BS1) Prepared & Analyzed: 10/26/06 

pH pH Units7.00 0.10 7.00 2080-120100

LCS Dup (T6J2615-BSD1) Prepared & Analyzed: 10/26/06 

pH pH Units7.00 0.10 7.00 2080-120100 0.00

Duplicate (T6J2615-DUP1) Source: 6J25021-01 Prepared & Analyzed: 10/26/06 

pH pH Units7.50 0.10 7.5 200.00

Batch T6J2616 - No Prep

Blank (T6J2616-BLK1) Prepared & Analyzed: 10/26/06 

Specific Conductance (EC) µS/cmND 1.0

LCS (T6J2616-BS1) Prepared & Analyzed: 10/26/06 

Specific Conductance (EC) µS/cm513 1.0 500 2080-120103

LCS Dup (T6J2616-BSD1) Prepared & Analyzed: 10/26/06 

Specific Conductance (EC) µS/cm513 1.0 500 2080-120103 0.00

Duplicate (T6J2616-DUP1) Source: 6J25021-01 Prepared & Analyzed: 10/26/06 

Specific Conductance (EC) µS/cm1880 1.0 1900 201.06

Batch T6J2703 - No Prep

Blank (T6J2703-BLK1) Prepared & Analyzed: 10/27/06 

Fluoride mg/LND 0.10
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Batch T6J2703 - No Prep

Blank (T6J2703-BLK1) Prepared & Analyzed: 10/27/06 

Chloride mg/LND 2.0

Orthophosphate as P mg/LND 0.50

Nitrate as NO3 mg/LND 2.0

Sulfate as SO4 mg/LND 2.0

LCS (T6J2703-BS1) Prepared & Analyzed: 10/27/06 

Fluoride mg/L2.04 0.10 2.00 2090-110102

Orthophosphate as P mg/L4.71 0.50 5.00 2090-11094.2

Chloride mg/L23.3 2.0 25.0 2090-11093.2

Nitrate as NO3 mg/L23.8 2.0 25.0 2090-11095.2

Sulfate as SO4 mg/L23.8 2.0 25.0 2090-11095.2

LCS Dup (T6J2703-BSD1) Prepared & Analyzed: 10/27/06 

Fluoride mg/L1.97 0.10 2.00 2090-11098.5 3.49

Orthophosphate as P mg/L4.77 0.50 5.00 2090-11095.4 1.27

Chloride mg/L23.2 2.0 25.0 2090-11092.8 0.430

Nitrate as NO3 mg/L23.5 2.0 25.0 2090-11094.0 1.27

Sulfate as SO4 mg/L23.6 2.0 25.0 2090-11094.4 0.844

Matrix Spike (T6J2703-MS1) Source: 6J26032-01 Prepared & Analyzed: 10/27/06 

Fluoride mg/L2.55 0.20 2.00 0.53 2048.9-155101

Chloride mg/L166 4.0 25.0 130 15 Q448-147144

Orthophosphate as P mg/L7.19 1.0 5.00 2.3 2080-12097.8

Nitrate as NO3 mg/L31.5 4.0 25.0 6.3 2070-130101

Matrix Spike (T6J2703-MS2) Source: 6J27006-04 Prepared & Analyzed: 10/27/06 

Fluoride mg/L2.09 0.30 2.00 0.14 2048.9-15597.5

Chloride mg/L46.8 6.0 25.0 23 1548-14795.2

Orthophosphate as P mg/L3.12 1.5 5.00 ND 20 M80-12062.4

Nitrate as NO3 mg/L61.0 6.0 25.0 37 2070-13096.0

Sulfate as SO4 mg/L43.2 6.0 25.0 18 2070-130101

Matrix Spike Dup (T6J2703-MSD1) Source: 6J26032-01 Prepared & Analyzed: 10/27/06 

Fluoride mg/L2.65 0.20 2.00 0.53 2048.9-155106 3.85

Orthophosphate as P mg/L7.30 1.0 5.00 2.3 2080-120100 1.52

Chloride mg/L165 4.0 25.0 130 15 Q448-147140 0.604

Nitrate as NO3 mg/L31.0 4.0 25.0 6.3 2070-13098.8 1.60

Matrix Spike Dup (T6J2703-MSD2) Source: 6J27006-04 Prepared & Analyzed: 10/27/06 

Fluoride mg/L2.25 0.30 2.00 0.14 2048.9-155106 7.37

Chloride mg/L46.9 6.0 25.0 23 1548-14795.6 0.213

Orthophosphate as P mg/L2.80 1.5 5.00 ND 20 M80-12056.0 10.8

Nitrate as NO3 mg/L60.2 6.0 25.0 37 2070-13092.8 1.32

Sulfate as SO4 mg/L43.2 6.0 25.0 18 2070-130101 0.00

Batch T6J2709 - No Prep

Blank (T6J2709-BLK1) Prepared: 10/27/06  Analyzed: 11/01/06 

Biochemical Oxygen Demand mg/LND 1.0

Blank (T6J2709-BLK2) Prepared: 10/27/06  Analyzed: 11/01/06 

Biochemical Oxygen Demand mg/LND 1.0

LCS (T6J2709-BS1) Prepared: 10/27/06  Analyzed: 11/01/06 

Biochemical Oxygen Demand mg/L169 40 198 2080-12085.4
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Batch T6J2709 - No Prep

LCS Dup (T6J2709-BSD1) Prepared: 10/27/06  Analyzed: 11/01/06 

Biochemical Oxygen Demand mg/L182 40 198 2080-12091.9 7.41

Duplicate (T6J2709-DUP1) Source: 6J26017-01 Prepared: 10/27/06  Analyzed: 11/01/06 

Biochemical Oxygen Demand mg/L140 30 140 200.00

Duplicate (T6J2709-DUP2) Source: 6J26030-01 Prepared: 10/27/06  Analyzed: 11/01/06 

Biochemical Oxygen Demand mg/L94.7 30 95 200.316

Batch T6J2710 - No Prep

Blank (T6J2710-BLK1) Prepared & Analyzed: 10/25/06 

Methylene Blue Active Substances mg/LND 0.050

LCS (T6J2710-BS1) Prepared & Analyzed: 10/25/06 

Methylene Blue Active Substances mg/L0.935 0.050 1.00 2080-12093.5

LCS Dup (T6J2710-BSD1) Prepared & Analyzed: 10/25/06 

Methylene Blue Active Substances mg/L1.04 0.050 1.00 2080-120104 10.6

Matrix Spike (T6J2710-MS1) Source: 6J24041-01 Prepared & Analyzed: 10/25/06 

Methylene Blue Active Substances mg/L1.01 0.050 1.00 ND 2080-120101

Matrix Spike Dup (T6J2710-MSD1) Source: 6J24041-01 Prepared & Analyzed: 10/25/06 

Methylene Blue Active Substances mg/L1.04 0.050 1.00 ND 2080-120104 2.93

Batch T6J3003 - Default Prep GenChem

Blank (T6J3003-BLK1) Prepared: 10/30/06  Analyzed: 10/31/06 

Phosphorus mg/LND 0.10

LCS (T6J3003-BS1) Prepared: 10/30/06  Analyzed: 10/31/06 

Phosphorus mg/L2.40 0.10 2.50 2080-12096.0

LCS Dup (T6J3003-BSD1) Prepared: 10/30/06  Analyzed: 10/31/06 

Phosphorus mg/L2.46 0.10 2.50 2080-12098.4 2.47

Matrix Spike (T6J3003-MS1) Source: 6J25006-02 Prepared: 10/30/06  Analyzed: 10/31/06 

Phosphorus mg/L2.48 0.10 2.50 ND 2080-12099.2

Matrix Spike (T6J3003-MS2) Source: 6J27016-01 Prepared: 10/30/06  Analyzed: 10/31/06 

Phosphorus mg/L2.50 0.10 2.50 0.083 2080-12096.7

Matrix Spike Dup (T6J3003-MSD1) Source: 6J25006-02 Prepared: 10/30/06  Analyzed: 10/31/06 

Phosphorus mg/L2.52 0.10 2.50 ND 2080-120101 1.60

Matrix Spike Dup (T6J3003-MSD2) Source: 6J27016-01 Prepared: 10/30/06  Analyzed: 10/31/06 

Phosphorus mg/L2.51 0.10 2.50 0.083 2080-12097.1 0.399

Batch T6J3004 - No Prep

Blank (T6J3004-BLK1) Prepared & Analyzed: 10/30/06 

Sulfide mg/LND 1.0

LCS (T6J3004-BS1) Prepared & Analyzed: 10/30/06 

Sulfide mg/L5.02 1.0 5.04 2080-12099.6

LCS Dup (T6J3004-BSD1) Prepared & Analyzed: 10/30/06 

Sulfide mg/L5.08 1.0 5.04 2080-120101 1.19

Batch T6J3010 - No Prep
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Batch T6J3010 - No Prep

Blank (T6J3010-BLK1) Prepared: 10/30/06  Analyzed: 11/03/06 

Cyanide (total) µg/LND 5.0

LCS (T6J3010-BS1) Prepared: 10/30/06  Analyzed: 11/03/06 

Cyanide (total) µg/L46.1 5.0 50.0 2080-12092.2

LCS Dup (T6J3010-BSD1) Prepared: 10/30/06  Analyzed: 11/03/06 

Cyanide (total) µg/L51.4 5.0 50.0 2080-120103 10.9

Matrix Spike (T6J3010-MS1) Source: 6J25026-03 Prepared: 10/30/06  Analyzed: 11/03/06 

Cyanide (total) µg/L49.4 5.0 50.0 ND 2080-12098.8

Matrix Spike Dup (T6J3010-MSD1) Source: 6J25026-03 Prepared: 10/30/06  Analyzed: 11/03/06 

Cyanide (total) µg/L52.9 5.0 50.0 ND 2080-120106 6.84

Batch T6J3014 - No Prep

LCS (T6J3014-BS1) Prepared & Analyzed: 10/30/06 

Turbidity NTU9.92 0.020 10.0 2080-12099.2

LCS Dup (T6J3014-BSD1) Prepared & Analyzed: 10/30/06 

Turbidity NTU9.93 0.020 10.0 2080-12099.3 0.101

Duplicate (T6J3014-DUP1) Source: 6J26012-01 Prepared & Analyzed: 10/30/06 

Turbidity NTU45.2 0.080 89 2065.3

Batch T6J3103 - Default Prep GenChem

Blank (T6J3103-BLK1) Prepared: 10/31/06  Analyzed: 11/01/06 

Ammonia as N mg/LND 1.0

LCS (T6J3103-BS1) Prepared: 10/31/06  Analyzed: 11/01/06 

Ammonia as N mg/L23.8 1.0 25.0 2080-12095.2

LCS Dup (T6J3103-BSD1) Prepared: 10/31/06  Analyzed: 11/01/06 

Ammonia as N mg/L22.6 1.0 25.0 2080-12090.4 5.17

Matrix Spike (T6J3103-MS1) Source: 6J24023-01 Prepared: 10/31/06  Analyzed: 11/01/06 

Ammonia as N mg/L22.2 1.0 25.0 0.48 2080-12086.9

Matrix Spike (T6J3103-MS2) Source: 6J30022-04 Prepared: 10/31/06  Analyzed: 11/01/06 

Ammonia as N mg/L25.2 1.0 25.0 0.26 2080-12099.8

Matrix Spike Dup (T6J3103-MSD1) Source: 6J24023-01 Prepared: 10/31/06  Analyzed: 11/01/06 

Ammonia as N mg/L24.2 1.0 25.0 0.48 2080-12094.9 8.62

Matrix Spike Dup (T6J3103-MSD2) Source: 6J30022-04 Prepared: 10/31/06  Analyzed: 11/01/06 

Ammonia as N mg/L25.5 1.0 25.0 0.26 2080-120101 1.18

Batch T6J3107 - Default Prep GenChem

Blank (T6J3107-BLK1) Prepared: 10/31/06  Analyzed: 11/03/06 

Total Dissolved Solids mg/LND 10

LCS (T6J3107-BS1) Prepared: 10/31/06  Analyzed: 11/03/06 

Total Dissolved Solids mg/L206 10 186 2080-120111

LCS Dup (T6J3107-BSD1) Prepared: 10/31/06  Analyzed: 11/03/06 

Total Dissolved Solids mg/L200 10 186 2080-120108 2.96

Duplicate (T6J3107-DUP1) Source: 6J30024-01 Prepared: 10/31/06  Analyzed: 11/03/06 

Total Dissolved Solids mg/L412 10 400 202.96



Result

Limit

Reporting Units

Level

Spike

Result

Source %REC %REC

Limits

RPD RPD

Limit

Notes  Analyte

Inorganics - Quality Control

Batch T6J3107 - Default Prep GenChem

Duplicate (T6J3107-DUP2) Source: 6J27006-02 Prepared: 10/31/06  Analyzed: 11/03/06 

Total Dissolved Solids mg/L444 10 440 200.905

Batch T6J3108 - No Prep

Blank (T6J3108-BLK1) Prepared: 10/31/06  Analyzed: 11/01/06 

Total Suspended Solids mg/LND 4.0

LCS (T6J3108-BS1) Prepared: 10/31/06  Analyzed: 11/01/06 

Total Suspended Solids mg/L210 10 218 2080-12096.3

LCS Dup (T6J3108-BSD1) Prepared: 10/31/06  Analyzed: 11/01/06 

Total Suspended Solids mg/L204 10 218 2080-12093.6 2.90

Duplicate (T6J3108-DUP1) Source: 6J26012-03 Prepared: 10/31/06  Analyzed: 11/01/06 

Total Suspended Solids mg/L96.3 6.7 94 202.42

Duplicate (T6J3108-DUP2) Source: 6J31008-02 Prepared: 10/31/06  Analyzed: 11/01/06 

Total Suspended Solids mg/L2700 330 2700 200.00

Batch T6K0306 - No Prep

Blank (T6K0306-BLK1) Prepared & Analyzed: 11/03/06 

Total Alkalinity as CaCO3 mg/LND 20

Bicarbonate Alkalinity as HCO3 mg/LND 20

Carbonate Alkalinity as CO3 mg/LND 20

Hydroxide Alkalinity as OH mg/LND 20

LCS (T6K0306-BS1) Prepared & Analyzed: 11/03/06 

Total Alkalinity as CaCO3 mg/L250 20 250 2080-120100

LCS Dup (T6K0306-BSD1) Prepared & Analyzed: 11/03/06 

Total Alkalinity as CaCO3 mg/L250 20 250 2080-120100 0.00

Duplicate (T6K0306-DUP1) Source: 6J25026-08 Prepared & Analyzed: 11/03/06 

Total Alkalinity as CaCO3 mg/L243 20 240 201.24

Bicarbonate Alkalinity as HCO3 mg/L297 20 300 201.01

Carbonate Alkalinity as CO3 mg/LND 20 ND 20

Hydroxide Alkalinity as OH mg/LND 20 ND 20

Duplicate (T6K0306-DUP2) Source: 6J30021-01 Prepared & Analyzed: 11/03/06 

Total Alkalinity as CaCO3 mg/L56.0 20 56 200.00

Bicarbonate Alkalinity as HCO3 mg/L68.3 20 68 200.440

Carbonate Alkalinity as CO3 mg/LND 20 ND 20

Hydroxide Alkalinity as OH mg/LND 20 ND 20

Batch T6K0315 - No Prep

Blank (T6K0315-BLK1) Prepared & Analyzed: 11/03/06 

Chemical Oxygen Demand mg/LND 10

LCS (T6K0315-BS1) Prepared & Analyzed: 11/03/06 

Chemical Oxygen Demand mg/L485 10 500 2080-12097.0

LCS Dup (T6K0315-BSD1) Prepared & Analyzed: 11/03/06 

Chemical Oxygen Demand mg/L485 10 500 2080-12097.0 0.00

Duplicate (T6K0315-DUP1) Source: 6J26012-01 Prepared & Analyzed: 11/03/06 

Chemical Oxygen Demand mg/L7.00 10 ND 20 QL
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Batch T6K0613 - Default Prep GC-Semi

Blank (T6K0613-BLK1) Prepared: 11/06/06  Analyzed: 11/07/06 

Total Organic Carbon mg/LND 1.0

LCS (T6K0613-BS1) Prepared: 11/06/06  Analyzed: 11/07/06 

Total Organic Carbon mg/L5.00 1.0 5.00 2070-130100

LCS Dup (T6K0613-BSD1) Prepared: 11/06/06  Analyzed: 11/07/06 

Total Organic Carbon mg/L4.96 1.0 5.00 2070-13099.2 0.803
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Batch T6J3006 - EPA 245.1/7470A Prep

Blank (T6J3006-BLK1) Prepared & Analyzed: 10/30/06 

Mercury µg/LND 0.20

LCS (T6J3006-BS1) Prepared & Analyzed: 10/30/06 

Mercury µg/L5.01 0.20 5.00 2085-115100

LCS Dup (T6J3006-BSD1) Prepared & Analyzed: 10/30/06 

Mercury µg/L4.81 0.20 5.00 2085-11596.2 4.07

Matrix Spike (T6J3006-MS1) Source: 6J20019-04 Prepared & Analyzed: 10/30/06 

Mercury µg/L4.90 0.20 5.00 ND 2070-13098.0

Matrix Spike (T6J3006-MS2) Source: 6J24040-01 Prepared & Analyzed: 10/30/06 

Mercury µg/L5.09 0.20 5.00 ND 2070-130102

Matrix Spike Dup (T6J3006-MSD1) Source: 6J20019-04 Prepared & Analyzed: 10/30/06 

Mercury µg/L4.59 0.20 5.00 ND 2070-13091.8 6.53

Matrix Spike Dup (T6J3006-MSD2) Source: 6J24040-01 Prepared & Analyzed: 10/30/06 

Mercury µg/L4.75 0.20 5.00 ND 2070-13095.0 6.91
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Batch T6J3006 - EPA 245.1/7470A Prep

Blank (T6J3006-BLK1) Prepared & Analyzed: 10/30/06 

Mercury µg/LND 0.20

LCS (T6J3006-BS1) Prepared & Analyzed: 10/30/06 

Mercury µg/L5.01 0.20 5.00 2085-115100

LCS Dup (T6J3006-BSD1) Prepared & Analyzed: 10/30/06 

Mercury µg/L4.81 0.20 5.00 2085-11596.2 4.07

Matrix Spike (T6J3006-MS1) Source: 6J20019-04 Prepared & Analyzed: 10/30/06 

Mercury µg/L4.90 0.20 5.00 ND 2075-12598.0

Matrix Spike (T6J3006-MS2) Source: 6J24040-01 Prepared & Analyzed: 10/30/06 

Mercury µg/L5.09 0.20 5.00 ND 2075-125102

Matrix Spike Dup (T6J3006-MSD1) Source: 6J20019-04 Prepared & Analyzed: 10/30/06 

Mercury µg/L4.59 0.20 5.00 ND 2075-12591.8 6.53

Matrix Spike Dup (T6J3006-MSD2) Source: 6J24040-01 Prepared & Analyzed: 10/30/06 

Mercury µg/L4.75 0.20 5.00 ND 2075-12595.0 6.91

Batch T6J3110 - EPA 200.2

Blank (T6J3110-BLK1) Prepared: 10/31/06  Analyzed: 11/01/06 

Aluminum mg/LND 0.050

Selenium mg/LND 0.020

Molybdenum mg/LND 0.0050

Manganese mg/LND 0.0050

Lead mg/LND 0.0050

Vanadium mg/LND 0.010

Zinc mg/LND 0.0050

Antimony mg/LND 0.0050

Cadmium mg/LND 0.0010

Iron mg/LND 0.10

Magnesium mg/LND 0.10

Tin mg/LND 0.010

Chromium mg/LND 0.0050

Calcium mg/LND 0.10

Titanium mg/LND 0.0100

Nickel mg/LND 0.0050

Thallium mg/LND 0.020

Cobalt mg/LND 0.0020

Barium mg/LND 0.010

Beryllium mg/LND 0.0010

Boron mg/LND 0.050

Arsenic mg/LND 0.010

Sodium mg/LND 1.0

Potassium mg/LND 1.0

Silver mg/LND 0.0050

Silicon mg/LND 0.10

Copper mg/LND 0.0050

Strontium mg/LND 0.00200

Silica (SiO2) mg/LND 0.20

LCS (T6J3110-BS1) Prepared: 10/31/06  Analyzed: 11/01/06 

Sodium mg/L2.22 1.0 2.00 2085-115111
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Batch T6J3110 - EPA 200.2

LCS (T6J3110-BS1) Prepared: 10/31/06  Analyzed: 11/01/06 

Magnesium mg/L2.00 0.10 2.00 2085-115100

Manganese mg/L0.102 0.0050 0.100 2085-115102

Molybdenum mg/L0.0967 0.0050 0.100 2085-11596.7

Nickel mg/L0.104 0.0050 0.100 2085-115104

Potassium mg/L4.04 1.0 4.00 2085-115101

Selenium mg/L0.403 0.020 0.400 2085-115101

Silica (SiO2) mg/L4.47 0.20 4.28 2085-115104

Silver mg/L0.103 0.0050 0.100 2085-115103

Strontium mg/L0.100 0.00200 0.100 2085-115100

Lead mg/L0.106 0.0050 0.100 2085-115106

Cobalt mg/L0.0408 0.0020 0.0400 2085-115102

Silicon mg/L2.08 0.10 2.00 2085-115104

Vanadium mg/L0.197 0.010 0.200 2085-11598.5

Antimony mg/L0.0908 0.0050 0.100 2085-11590.8

Copper mg/L0.0992 0.0050 0.100 2085-11599.2

Iron mg/L2.08 0.10 2.00 2085-115104

Thallium mg/L0.402 0.020 0.400 2085-115100

Titanium mg/L0.210 0.0100 0.200 2085-115105

Zinc mg/L0.107 0.0050 0.100 2085-115107

Aluminum mg/L1.01 0.050 1.00 2085-115101

Arsenic mg/L0.204 0.010 0.200 2085-115102

Beryllium mg/L0.0198 0.0010 0.0200 2085-11599.0

Boron mg/L1.01 0.050 1.00 2085-115101

Cadmium mg/L0.0201 0.0010 0.0200 2085-115100

Calcium mg/L1.98 0.10 2.00 2085-11599.0

Chromium mg/L0.103 0.0050 0.100 2085-115103

Barium mg/L0.196 0.010 0.200 2085-11598.0

Tin mg/L0.397 0.010 0.400 2085-11599.2

LCS Dup (T6J3110-BSD1) Prepared: 10/31/06  Analyzed: 11/01/06 

Chromium mg/L0.104 0.0050 0.100 2085-115104 0.966

Lead mg/L0.106 0.0050 0.100 2085-115106 0.00

Copper mg/L0.100 0.0050 0.100 2085-115100 0.803

Magnesium mg/L2.02 0.10 2.00 2085-115101 0.995

Nickel mg/L0.105 0.0050 0.100 2085-115105 0.957

Titanium mg/L0.211 0.0100 0.200 2085-115106 0.475

Tin mg/L0.403 0.010 0.400 2085-115101 1.50

Thallium mg/L0.402 0.020 0.400 2085-115100 0.00

Strontium mg/L0.101 0.00200 0.100 2085-115101 0.995

Cobalt mg/L0.0410 0.0020 0.0400 2085-115102 0.489

Calcium mg/L2.01 0.10 2.00 2085-115100 1.50

Molybdenum mg/L0.0990 0.0050 0.100 2085-11599.0 2.35

Zinc mg/L0.108 0.0050 0.100 2085-115108 0.930

Vanadium mg/L0.201 0.010 0.200 2085-115100 2.01

Manganese mg/L0.103 0.0050 0.100 2085-115103 0.976

Selenium mg/L0.407 0.020 0.400 2085-115102 0.988

Barium mg/L0.198 0.010 0.200 2085-11599.0 1.02

Iron mg/L2.11 0.10 2.00 2085-115106 1.43

Arsenic mg/L0.207 0.010 0.200 2085-115104 1.46

Antimony mg/L0.0953 0.0050 0.100 2085-11595.3 4.84



Result

Limit

Reporting Units

Level

Spike

Result

Source %REC %REC

Limits

RPD RPD

Limit

Notes  Analyte

Metals - Dissolved - Quality Control

Batch T6J3110 - EPA 200.2

LCS Dup (T6J3110-BSD1) Prepared: 10/31/06  Analyzed: 11/01/06 

Aluminum mg/L1.01 0.050 1.00 2085-115101 0.00

Potassium mg/L4.06 1.0 4.00 2085-115102 0.494

Silver mg/L0.104 0.0050 0.100 2085-115104 0.966

Sodium mg/L2.02 1.0 2.00 2085-115101 9.43

Silicon mg/L2.10 0.10 2.00 2085-115105 0.957

Silica (SiO2) mg/L4.51 0.20 4.28 2085-115105 0.891

Cadmium mg/L0.0204 0.0010 0.0200 2085-115102 1.48

Boron mg/L1.02 0.050 1.00 2085-115102 0.985

Beryllium mg/L0.0198 0.0010 0.0200 2085-11599.0 0.00

Matrix Spike (T6J3110-MS1) Source: 6J26009-09 Prepared: 10/31/06  Analyzed: 11/01/06 

Boron mg/L1.22 0.050 1.00 0.19 2070-130103

Iron mg/L2.08 0.10 2.00 0.050 2070-130102

Strontium mg/L0.324 0.00200 0.100 0.218 2070-130106

Lead mg/L0.102 0.0050 0.100 ND 2070-130102

Nickel mg/L0.101 0.0050 0.100 0.0012 2070-13099.8

Molybdenum mg/L0.106 0.0050 0.100 0.0080 2070-13098.0

Antimony mg/L0.106 0.0050 0.100 ND 2070-130106

Aluminum mg/L1.06 0.050 1.00 0.047 2070-130101

Thallium mg/L0.378 0.020 0.400 ND 2070-13094.5

Beryllium mg/L0.0198 0.0010 0.0200 ND 2070-13099.0

Tin mg/L0.385 0.010 0.400 ND 2070-13096.2

Manganese mg/L0.107 0.0050 0.100 0.0072 2070-13099.8

Cobalt mg/L0.0396 0.0020 0.0400 ND 2070-13099.0

Chromium mg/L0.102 0.0050 0.100 0.00056 2070-130101

Cadmium mg/L0.0194 0.0010 0.0200 ND 2070-13097.0

Arsenic mg/L0.206 0.010 0.200 ND 2070-130103

Copper mg/L0.106 0.0050 0.100 0.0024 2070-130104

Barium mg/L0.220 0.010 0.200 0.021 2070-13099.5

Selenium mg/L0.398 0.020 0.400 ND 2070-13099.5

Silica (SiO2) mg/L27.6 0.20 4.28 23 2070-130107

Silver mg/L0.103 0.0050 0.100 ND 2070-130103

Titanium mg/L0.208 0.0100 0.200 ND 2070-130104

Zinc mg/L0.143 0.0050 0.100 0.037 2070-130106

Vanadium mg/L0.202 0.010 0.200 0.0036 2070-13099.2

Matrix Spike (T6J3110-MS2) Source: 6J27006-02 Prepared: 10/31/06  Analyzed: 11/02/06 

Antimony mg/L0.100 0.0050 0.100 ND 2070-130100

Cadmium mg/L0.0196 0.0010 0.0200 ND 2070-13098.0

Chromium mg/L0.104 0.0050 0.100 0.0016 2070-130102

Cobalt mg/L0.0386 0.0020 0.0400 ND 2070-13096.5

Barium mg/L0.352 0.010 0.200 0.15 2070-130101

Arsenic mg/L0.210 0.010 0.200 ND 2070-130105

Thallium mg/L0.402 0.020 0.400 ND 2070-130100

Copper mg/L0.151 0.0050 0.100 0.049 2070-130102

Tin mg/L0.394 0.010 0.400 ND 2070-13098.5

Beryllium mg/L0.0198 0.0010 0.0200 ND 2070-13099.0

Molybdenum mg/L0.0989 0.0050 0.100 0.0018 2070-13097.1

Nickel mg/L0.101 0.0050 0.100 0.0017 2070-13099.3

Silver mg/L0.105 0.0050 0.100 ND 2070-130105

Strontium mg/L0.477 0.00200 0.100 0.379 2070-13098.0



Result

Limit

Reporting Units

Level

Spike

Result

Source %REC %REC

Limits

RPD RPD

Limit

Notes  Analyte

Metals - Dissolved - Quality Control

Batch T6J3110 - EPA 200.2

Matrix Spike (T6J3110-MS2) Source: 6J27006-02 Prepared: 10/31/06  Analyzed: 11/02/06 

Zinc mg/L0.145 0.0050 0.100 0.042 2070-130103

Manganese mg/L0.101 0.0050 0.100 0.0013 2070-13099.7

Titanium mg/L0.208 0.0100 0.200 ND 2070-130104

Silica (SiO2) mg/L67.8 0.20 4.28 64 2070-13088.8

Selenium mg/L0.402 0.020 0.400 ND 2070-130100

Lead mg/L0.104 0.0050 0.100 0.0021 2070-130102

Iron mg/L2.05 0.10 2.00 ND 2070-130102

Boron mg/L1.05 0.050 1.00 0.015 2070-130104

Aluminum mg/L1.01 0.050 1.00 ND 2070-130101

Vanadium mg/L0.239 0.010 0.200 0.043 2070-13098.0

Matrix Spike Dup (T6J3110-MSD1) Source: 6J26009-09 Prepared: 10/31/06  Analyzed: 11/01/06 

Vanadium mg/L0.208 0.010 0.200 0.0036 2070-130102 2.93

Tin mg/L0.395 0.010 0.400 ND 2070-13098.8 2.56

Aluminum mg/L1.09 0.050 1.00 0.047 2070-130104 2.79

Boron mg/L1.25 0.050 1.00 0.19 2070-130106 2.43

Cadmium mg/L0.0199 0.0010 0.0200 ND 2070-13099.5 2.54

Thallium mg/L0.382 0.020 0.400 ND 2070-13095.5 1.05

Zinc mg/L0.145 0.0050 0.100 0.037 2070-130108 1.39

Antimony mg/L0.109 0.0050 0.100 ND 2070-130109 2.79

Lead mg/L0.105 0.0050 0.100 ND 2070-130105 2.90

Barium mg/L0.226 0.010 0.200 0.021 2070-130102 2.69

Beryllium mg/L0.0202 0.0010 0.0200 ND 2070-130101 2.00

Selenium mg/L0.408 0.020 0.400 ND 2070-130102 2.48

Nickel mg/L0.104 0.0050 0.100 0.0012 2070-130103 2.93

Titanium mg/L0.211 0.0100 0.200 ND 2070-130106 1.43

Arsenic mg/L0.212 0.010 0.200 ND 2070-130106 2.87

Silica (SiO2) mg/L28.2 0.20 4.28 23 2070-130121 2.15

Chromium mg/L0.104 0.0050 0.100 0.00056 2070-130103 1.94

Cobalt mg/L0.0406 0.0020 0.0400 ND 2070-130102 2.49

Copper mg/L0.109 0.0050 0.100 0.0024 2070-130107 2.79

Strontium mg/L0.331 0.00200 0.100 0.218 2070-130113 2.14

Silver mg/L0.105 0.0050 0.100 ND 2070-130105 1.92

Molybdenum mg/L0.110 0.0050 0.100 0.0080 2070-130102 3.70

Manganese mg/L0.109 0.0050 0.100 0.0072 2070-130102 1.85

Iron mg/L2.13 0.10 2.00 0.050 2070-130104 2.38

Matrix Spike Dup (T6J3110-MSD2) Source: 6J27006-02 Prepared: 10/31/06  Analyzed: 11/02/06 

Iron mg/L2.02 0.10 2.00 ND 2070-130101 1.47

Lead mg/L0.102 0.0050 0.100 0.0021 2070-13099.9 1.94

Manganese mg/L0.0999 0.0050 0.100 0.0013 2070-13098.6 1.10

Molybdenum mg/L0.0983 0.0050 0.100 0.0018 2070-13096.5 0.609

Tin mg/L0.391 0.010 0.400 ND 2070-13097.8 0.764

Silica (SiO2) mg/L67.1 0.20 4.28 64 2070-13072.4 1.04

Silver mg/L0.103 0.0050 0.100 ND 2070-130103 1.92

Vanadium mg/L0.238 0.010 0.200 0.043 2070-13097.5 0.419

Zinc mg/L0.144 0.0050 0.100 0.042 2070-130102 0.692

Titanium mg/L0.205 0.0100 0.200 ND 2070-130102 1.45

Arsenic mg/L0.206 0.010 0.200 ND 2070-130103 1.92

Antimony mg/L0.0988 0.0050 0.100 ND 2070-13098.8 1.21

Aluminum mg/L1.00 0.050 1.00 ND 2070-130100 0.995



Result

Limit

Reporting Units

Level

Spike

Result

Source %REC %REC

Limits

RPD RPD

Limit

Notes  Analyte

Metals - Dissolved - Quality Control

Batch T6J3110 - EPA 200.2

Matrix Spike Dup (T6J3110-MSD2) Source: 6J27006-02 Prepared: 10/31/06  Analyzed: 11/02/06 

Strontium mg/L0.472 0.00200 0.100 0.379 2070-13093.0 1.05

Selenium mg/L0.395 0.020 0.400 ND 2070-13098.8 1.76

Nickel mg/L0.0997 0.0050 0.100 0.0017 2070-13098.0 1.30

Cadmium mg/L0.0192 0.0010 0.0200 ND 2070-13096.0 2.06

Boron mg/L1.04 0.050 1.00 0.015 2070-130102 0.957

Beryllium mg/L0.0193 0.0010 0.0200 ND 2070-13096.5 2.56

Barium mg/L0.347 0.010 0.200 0.15 2070-13098.5 1.43

Copper mg/L0.149 0.0050 0.100 0.049 2070-130100 1.33

Cobalt mg/L0.0383 0.0020 0.0400 ND 2070-13095.8 0.780

Chromium mg/L0.102 0.0050 0.100 0.0016 2070-130100 1.94

Thallium mg/L0.398 0.020 0.400 ND 2070-13099.5 1.00



2527 Fresno Street

Fresno, CA 93721

(559) 268-7021 Phone

(559) 268-0740 Fax

November 08, 2006

URS

RE: Panoche Energy Center

Santa Barbara, CA 93117

130 Robin Hill Road, Ste 100

Cindy Poire

Enclosed are the analytical results for samples received by our laboratory on 10/27/06 .  For 

your reference, these analyses have been assigned laboratory work order number 6J27016 .

All analyses have been performed according to our laboratory's quality assurance program.  All 

results are intended to be considered in their entirety, The Twining Laboratories, Inc. (TL) is not 

responsible for use of less than complete reports.  Results apply only to samples analyzed.

If you have any questions, please feel free to contact us at the number listed above.

Sincerely,

The Twining Laboratories, Inc.

Ronald J. Boquist

Director of Analytical Chemistry

6J27016Work Order #:



Project:

Project Number:

Project Manager:

Reported:

URS

130 Robin Hill Road, Ste 100 28906795.00200

Cindy Poire

Panoche Energy Center

11/08/06 13:42Santa Barbara CA, 93117

2527 Fresno Street

Fresno, CA 93721

(559) 268-7021 Phone

(559) 268-0740 Fax

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

MW-3 6J27016-01 10/27/06 00:00 10/27/06 16:05Ground Water

The Twining Laboratories Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Ronald J. Boquist, Director of Analytical Chemistry

Joseph A. Ureño, Quality Assurance Manager Page 1 of 15



Project:

Project Number:

Project Manager:

Reported:

URS

130 Robin Hill Road, Ste 100 28906795.00200

Cindy Poire

Panoche Energy Center

11/08/06 13:42Santa Barbara CA, 93117

2527 Fresno Street

Fresno, CA 93721

(559) 268-7021 Phone

(559) 268-0740 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed MethodDilutionUnits

MW-3

6J27016-01 (Ground Water) Sampled:10/27/06 00:00

Notes.

Inorganics

SM 2320B180 T6K0306 11/03/06 11/03/06 mg/L 1Total Alkalinity as CaCO3 20

SM 2320B230 T6K0306 11/03/06 11/03/06 mg/L 1Bicarbonate Alkalinity as HCO3 20

ND SM 2320B11/03/06 11/03/06 mg/L T6K03061Carbonate Alkalinity as CO3 20

ND SM 2320B11/03/06 11/03/06 mg/L T6K03061Hydroxide Alkalinity as OH 20

ND EPA 350.210/31/06 11/01/06 mg/L T6J31031Ammonia as N 1.0

ND SM5210B/EPA 405.110/27/06 11/01/06 mg/L T6J27091Biochemical Oxygen Demand 1.0

EPA 300.0160 T6J3002 10/30/06 10/30/06 mg/L 25Chloride 50

ND EPA 410.111/03/06 11/03/06 mg/L T6K03151Chemical Oxygen Demand 10

ND SM4500CN-E10/30/06 11/03/06 µg/L T6J30101Cyanide (total) 5.0

SM2510B3000 T6J3008 10/27/06 10/27/06 µS/cm 1Specific Conductance (EC) 1.0

EPA 300.00.71 T6J2703 10/27/06 10/27/06 mg/L 3Fluoride 0.30

[CALC]1100 [CALC] 10/31/06 11/02/06 mg equiv. 

CaCO3/L

1Hardness 0.66

ND SM5540C10/27/06 10/27/06 mg/L T6J27101Methylene Blue Active Substances 0.050

EPA 300.027 T6J2703 10/27/06 10/27/06 mg/L 3Nitrate as NO3 6.0

ND EPA 300.010/27/06 10/27/06 mg/L T6J27033Orthophosphate as P 1.5

EPA 150.18.1 T6J3007 10/27/06 10/27/06 pH Units 1pH 0.10

ND EPA 365.410/30/06 10/31/06 mg/L T6J30031Phosphorus 0.10

EPA 300.01500 T6J3002 10/30/06 10/30/06 mg/L 50Sulfate as SO4 100

ND EPA 376.110/30/06 10/30/06 mg/L T6J30041Sulfide 1.0

EPA 160.12900 T6J3107 10/31/06 11/03/06 mg/L 2Total Dissolved Solids 20

ND SM5310B11/06/06 11/07/06 mg/L T6K06131Total Organic Carbon 1.0

ND EPA 160.210/31/06 11/01/06 mg/L T6J31081Total Suspended Solids 4.0

EPA 180.12.3 T6J2714 10/27/06 10/27/06 NTU 1Turbidity 0.020

Metals - Dissolved

ND EPA 200.710/31/06 11/02/06 mg/L T6J31101Aluminum 0.050

ND EPA 200.710/31/06 11/02/06 mg/L T6J31101Antimony 0.0050

ND EPA 200.710/31/06 11/02/06 mg/L T6J31101Arsenic 0.010

EPA 200.70.14 T6J3110 10/31/06 11/02/06 mg/L 1Barium 0.010

ND EPA 200.710/31/06 11/02/06 mg/L T6J31101Beryllium 0.0010

EPA 200.74.1 T6J3110 10/31/06 11/02/06 mg/L 1Boron 0.050

ND EPA 200.710/31/06 11/02/06 mg/L T6J31101Cadmium 0.0010

EPA 200.7170 T6J3110 10/31/06 11/02/06 mg/L 1Calcium 0.10

ND EPA 200.710/31/06 11/02/06 mg/L T6J31101Chromium 0.0050

ND EPA 200.710/31/06 11/02/06 mg/L T6J31101Cobalt 0.0020

The Twining Laboratories Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Ronald J. Boquist, Director of Analytical Chemistry

Joseph A. Ureño, Quality Assurance Manager Page 2 of 15



Project:

Project Number:

Project Manager:

Reported:

URS

130 Robin Hill Road, Ste 100 28906795.00200

Cindy Poire

Panoche Energy Center

11/08/06 13:42Santa Barbara CA, 93117

2527 Fresno Street

Fresno, CA 93721

(559) 268-7021 Phone

(559) 268-0740 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed MethodDilutionUnits

MW-3

6J27016-01 (Ground Water) Sampled:10/27/06 00:00

Notes.

Metals - Dissolved

ND EPA 200.710/31/06 11/02/06 mg/L T6J31101Copper 0.0050

ND EPA 200.710/31/06 11/02/06 mg/L T6J31101Iron 0.10

ND EPA 200.710/31/06 11/02/06 mg/L T6J31101Lead 0.0050

EPA 200.7170 T6J3110 10/31/06 11/02/06 mg/L 1Magnesium 0.10

EPA 200.70.064 T6J3110 10/31/06 11/02/06 mg/L 1Manganese 0.0050

ND EPA 245.110/30/06 10/31/06 µg/L T6J30061Mercury 0.20

EPA 200.70.0056 T6J3110 10/31/06 11/02/06 mg/L 1Molybdenum 0.0050

ND EPA 200.710/31/06 11/02/06 mg/L T6J31101Nickel 0.0050

EPA 200.716 T6J3110 10/31/06 11/02/06 mg/L 1Potassium 1.0

EPA 200.70.025 T6J3110 10/31/06 11/02/06 mg/L 1Selenium 0.020

EPA 200.746 T6J3110 10/31/06 11/02/06 mg/L 1Silica (SiO2) 0.20

EPA 200.721 T6J3110 10/31/06 11/02/06 mg/L 1Silicon 0.10

ND EPA 200.710/31/06 11/02/06 mg/L T6J31101Silver 0.0050

EPA 200.7380 T6J3110 10/31/06 11/02/06 mg/L 1Sodium 1.0

EPA 200.72.47 T6J3110 10/31/06 11/02/06 mg/L 1Strontium 0.00200

ND EPA 200.710/31/06 11/02/06 mg/L T6J31101Thallium 0.020

ND EPA 200.710/31/06 11/02/06 mg/L T6J31101Tin 0.010

ND EPA 200.710/31/06 11/02/06 mg/L T6J31101Titanium 0.0100

ND EPA 200.710/31/06 11/02/06 mg/L T6J31101Vanadium 0.010

EPA 200.70.024 T6J3110 10/31/06 11/02/06 mg/L 1Zinc 0.0050

Notes and Definitions 

QL Sample results for the QC batch were accepted based on LCS/LCSD percent recoveries and RPD values.

Q4 The spike recovery was outside of QC acceptance limits for the MS and/or MSD due to analyte concentration at 4 times or greater the 

spike concentration. The QC batch was accepted based on LCS and/or LCSD recoveries within the acceptance limits.

M Matrix interference noted.

Relative Percent DifferenceRPD

micrograms per liter (parts per billion concentration units)ug/L

Analyte NOT DETECTED at or above the reporting limitND

mg/L

milligrams per liter (parts per million concentration units)mg/kg

milligrams per kilogram (parts per million concentration units)

The Twining Laboratories Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Ronald J. Boquist, Director of Analytical Chemistry

Joseph A. Ureño, Quality Assurance Manager Page 3 of 15



Result

Limit

Reporting Units

Level

Spike

Result

Source %REC %REC

Limits

RPD RPD

Limit

Notes  Analyte

Inorganics - Quality Control

Batch T6J2703 - No Prep

Blank (T6J2703-BLK1) Prepared & Analyzed: 10/27/06 

Fluoride mg/LND 0.10

Chloride mg/LND 2.0

Orthophosphate as P mg/LND 0.50

Nitrate as NO3 mg/LND 2.0

Sulfate as SO4 mg/LND 2.0

LCS (T6J2703-BS1) Prepared & Analyzed: 10/27/06 

Fluoride mg/L2.04 0.10 2.00 2090-110102

Chloride mg/L23.3 2.0 25.0 2090-11093.2

Orthophosphate as P mg/L4.71 0.50 5.00 2090-11094.2

Nitrate as NO3 mg/L23.8 2.0 25.0 2090-11095.2

Sulfate as SO4 mg/L23.8 2.0 25.0 2090-11095.2

LCS Dup (T6J2703-BSD1) Prepared & Analyzed: 10/27/06 

Fluoride mg/L1.97 0.10 2.00 2090-11098.5 3.49

Orthophosphate as P mg/L4.77 0.50 5.00 2090-11095.4 1.27

Chloride mg/L23.2 2.0 25.0 2090-11092.8 0.430

Nitrate as NO3 mg/L23.5 2.0 25.0 2090-11094.0 1.27

Sulfate as SO4 mg/L23.6 2.0 25.0 2090-11094.4 0.844

Matrix Spike (T6J2703-MS1) Source: 6J26032-01 Prepared & Analyzed: 10/27/06 

Fluoride mg/L2.55 0.20 2.00 0.53 2048.9-155101

Chloride mg/L166 4.0 25.0 130 15 Q448-147144

Orthophosphate as P mg/L7.19 1.0 5.00 2.3 2080-12097.8

Nitrate as NO3 mg/L31.5 4.0 25.0 6.3 2070-130101

Matrix Spike (T6J2703-MS2) Source: 6J27006-04 Prepared & Analyzed: 10/27/06 

Fluoride mg/L2.09 0.30 2.00 0.14 2048.9-15597.5

Chloride mg/L46.8 6.0 25.0 23 1548-14795.2

Orthophosphate as P mg/L3.12 1.5 5.00 ND 20 M80-12062.4

Nitrate as NO3 mg/L61.0 6.0 25.0 37 2070-13096.0

Sulfate as SO4 mg/L43.2 6.0 25.0 18 2070-130101

Matrix Spike Dup (T6J2703-MSD1) Source: 6J26032-01 Prepared & Analyzed: 10/27/06 

Fluoride mg/L2.65 0.20 2.00 0.53 2048.9-155106 3.85

Chloride mg/L165 4.0 25.0 130 15 Q448-147140 0.604

Orthophosphate as P mg/L7.30 1.0 5.00 2.3 2080-120100 1.52

Nitrate as NO3 mg/L31.0 4.0 25.0 6.3 2070-13098.8 1.60

Matrix Spike Dup (T6J2703-MSD2) Source: 6J27006-04 Prepared & Analyzed: 10/27/06 

Fluoride mg/L2.25 0.30 2.00 0.14 2048.9-155106 7.37

Chloride mg/L46.9 6.0 25.0 23 1548-14795.6 0.213

Orthophosphate as P mg/L2.80 1.5 5.00 ND 20 M80-12056.0 10.8

Nitrate as NO3 mg/L60.2 6.0 25.0 37 2070-13092.8 1.32

Sulfate as SO4 mg/L43.2 6.0 25.0 18 2070-130101 0.00

Batch T6J2709 - No Prep

Blank (T6J2709-BLK1) Prepared: 10/27/06  Analyzed: 11/01/06 

Biochemical Oxygen Demand mg/LND 1.0

Blank (T6J2709-BLK2) Prepared: 10/27/06  Analyzed: 11/01/06 

Biochemical Oxygen Demand mg/LND 1.0

LCS (T6J2709-BS1) Prepared: 10/27/06  Analyzed: 11/01/06 
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Inorganics - Quality Control

Batch T6J2709 - No Prep

LCS (T6J2709-BS1) Prepared: 10/27/06  Analyzed: 11/01/06 

Biochemical Oxygen Demand mg/L169 40 198 2080-12085.4

LCS Dup (T6J2709-BSD1) Prepared: 10/27/06  Analyzed: 11/01/06 

Biochemical Oxygen Demand mg/L182 40 198 2080-12091.9 7.41

Duplicate (T6J2709-DUP1) Source: 6J26017-01 Prepared: 10/27/06  Analyzed: 11/01/06 

Biochemical Oxygen Demand mg/L140 30 140 200.00

Duplicate (T6J2709-DUP2) Source: 6J26030-01 Prepared: 10/27/06  Analyzed: 11/01/06 

Biochemical Oxygen Demand mg/L94.7 30 95 200.316

Batch T6J2710 - No Prep

Blank (T6J2710-BLK1) Prepared & Analyzed: 10/25/06 

Methylene Blue Active Substances mg/LND 0.050

LCS (T6J2710-BS1) Prepared & Analyzed: 10/25/06 

Methylene Blue Active Substances mg/L0.935 0.050 1.00 2080-12093.5

LCS Dup (T6J2710-BSD1) Prepared & Analyzed: 10/25/06 

Methylene Blue Active Substances mg/L1.04 0.050 1.00 2080-120104 10.6

Matrix Spike (T6J2710-MS1) Source: 6J24041-01 Prepared & Analyzed: 10/25/06 

Methylene Blue Active Substances mg/L1.01 0.050 1.00 ND 2080-120101

Matrix Spike Dup (T6J2710-MSD1) Source: 6J24041-01 Prepared & Analyzed: 10/25/06 

Methylene Blue Active Substances mg/L1.04 0.050 1.00 ND 2080-120104 2.93

Batch T6J2714 - Default Prep GenChem

LCS (T6J2714-BS1) Prepared & Analyzed: 10/27/06 

Turbidity NTU9.92 0.020 10.0 2080-12099.2

LCS Dup (T6J2714-BSD1) Prepared & Analyzed: 10/27/06 

Turbidity NTU9.95 0.020 10.0 2080-12099.5 0.302

Duplicate (T6J2714-DUP1) Source: 6J27006-02 Prepared & Analyzed: 10/27/06 

Turbidity NTU0.100 0.020 0.11 209.52

Batch T6J3002 - No Prep

Blank (T6J3002-BLK1) Prepared & Analyzed: 10/30/06 

Fluoride mg/LND 0.10

Chloride mg/LND 2.0

Nitrate as NO3 mg/LND 2.0

Sulfate as SO4 mg/LND 2.0

LCS (T6J3002-BS1) Prepared & Analyzed: 10/30/06 

Fluoride mg/L2.04 0.10 2.00 2090-110102

Chloride mg/L23.6 2.0 25.0 2090-11094.4

Nitrate as NO3 mg/L23.8 2.0 25.0 2090-11095.2

Sulfate as SO4 mg/L23.9 2.0 25.0 2090-11095.6

LCS Dup (T6J3002-BSD1) Prepared & Analyzed: 10/30/06 

Fluoride mg/L1.97 0.10 2.00 2090-11098.5 3.49

Chloride mg/L23.4 2.0 25.0 2090-11093.6 0.851

Nitrate as NO3 mg/L23.7 2.0 25.0 2090-11094.8 0.421

Sulfate as SO4 mg/L23.8 2.0 25.0 2090-11095.2 0.419
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Batch T6J3002 - No Prep

Matrix Spike (T6J3002-MS1) Source: 6J30022-04 Prepared & Analyzed: 10/30/06 

Fluoride mg/L2.18 0.10 2.00 ND 2048.9-155109

Chloride mg/L24.7 2.0 25.0 1.5 1548-14792.8

Nitrate as NO3 mg/L25.5 2.0 25.0 ND 2070-130102

Sulfate as SO4 mg/L25.1 2.0 25.0 ND 2070-130100

Matrix Spike (T6J3002-MS2) Source: 6J30024-02 Prepared: 10/30/06  Analyzed: 10/31/06 

Fluoride mg/L2.09 0.10 2.00 0.19 2048.9-15595.0

Chloride mg/L48.4 2.0 25.0 20 1548-147114

Nitrate as NO3 mg/L47.9 2.0 25.0 19 2070-130116

Sulfate as SO4 mg/L32.6 2.0 25.0 6.2 2070-130106

Matrix Spike Dup (T6J3002-MSD1) Source: 6J30022-04 Prepared & Analyzed: 10/30/06 

Fluoride mg/L2.14 0.10 2.00 ND 2048.9-155107 1.85

Chloride mg/L25.0 2.0 25.0 1.5 1548-14794.0 1.21

Nitrate as NO3 mg/L26.0 2.0 25.0 ND 2070-130104 1.94

Sulfate as SO4 mg/L25.8 2.0 25.0 ND 2070-130103 2.75

Matrix Spike Dup (T6J3002-MSD2) Source: 6J30024-02 Prepared: 10/30/06  Analyzed: 10/31/06 

Fluoride mg/L2.28 0.10 2.00 0.19 2048.9-155104 8.70

Chloride mg/L49.2 2.0 25.0 20 1548-147117 1.64

Nitrate as NO3 mg/L48.4 2.0 25.0 19 2070-130118 1.04

Sulfate as SO4 mg/L33.2 2.0 25.0 6.2 2070-130108 1.82

Batch T6J3003 - Default Prep GenChem

Blank (T6J3003-BLK1) Prepared: 10/30/06  Analyzed: 10/31/06 

Phosphorus mg/LND 0.10

LCS (T6J3003-BS1) Prepared: 10/30/06  Analyzed: 10/31/06 

Phosphorus mg/L2.40 0.10 2.50 2080-12096.0

LCS Dup (T6J3003-BSD1) Prepared: 10/30/06  Analyzed: 10/31/06 

Phosphorus mg/L2.46 0.10 2.50 2080-12098.4 2.47

Matrix Spike (T6J3003-MS1) Source: 6J25006-02 Prepared: 10/30/06  Analyzed: 10/31/06 

Phosphorus mg/L2.48 0.10 2.50 ND 2080-12099.2

Matrix Spike (T6J3003-MS2) Source: 6J27016-01 Prepared: 10/30/06  Analyzed: 10/31/06 

Phosphorus mg/L2.50 0.10 2.50 0.083 2080-12096.7

Matrix Spike Dup (T6J3003-MSD1) Source: 6J25006-02 Prepared: 10/30/06  Analyzed: 10/31/06 

Phosphorus mg/L2.52 0.10 2.50 ND 2080-120101 1.60

Matrix Spike Dup (T6J3003-MSD2) Source: 6J27016-01 Prepared: 10/30/06  Analyzed: 10/31/06 

Phosphorus mg/L2.51 0.10 2.50 0.083 2080-12097.1 0.399

Batch T6J3004 - No Prep

Blank (T6J3004-BLK1) Prepared & Analyzed: 10/30/06 

Sulfide mg/LND 1.0

LCS (T6J3004-BS1) Prepared & Analyzed: 10/30/06 

Sulfide mg/L5.02 1.0 5.04 2080-12099.6

LCS Dup (T6J3004-BSD1) Prepared & Analyzed: 10/30/06 

Sulfide mg/L5.08 1.0 5.04 2080-120101 1.19

Batch T6J3007 - No Prep
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Batch T6J3007 - No Prep

LCS (T6J3007-BS1) Prepared & Analyzed: 10/27/06 

pH pH Units7.00 0.10 7.00 2080-120100

LCS Dup (T6J3007-BSD1) Prepared & Analyzed: 10/27/06 

pH pH Units7.00 0.10 7.00 2080-120100 0.00

Duplicate (T6J3007-DUP1) Source: 6J27002-02 Prepared & Analyzed: 10/27/06 

pH pH Units6.80 0.10 6.8 200.00

Batch T6J3008 - No Prep

Blank (T6J3008-BLK1) Prepared & Analyzed: 10/27/06 

Specific Conductance (EC) µS/cmND 1.0

LCS (T6J3008-BS1) Prepared & Analyzed: 10/27/06 

Specific Conductance (EC) µS/cm492 1.0 500 2080-12098.4

LCS Dup (T6J3008-BSD1) Prepared & Analyzed: 10/27/06 

Specific Conductance (EC) µS/cm495 1.0 500 2080-12099.0 0.608

Batch T6J3010 - No Prep

Blank (T6J3010-BLK1) Prepared: 10/30/06  Analyzed: 11/03/06 

Cyanide (total) µg/LND 5.0

LCS (T6J3010-BS1) Prepared: 10/30/06  Analyzed: 11/03/06 

Cyanide (total) µg/L46.1 5.0 50.0 2080-12092.2

LCS Dup (T6J3010-BSD1) Prepared: 10/30/06  Analyzed: 11/03/06 

Cyanide (total) µg/L51.4 5.0 50.0 2080-120103 10.9

Matrix Spike (T6J3010-MS1) Source: 6J25026-03 Prepared: 10/30/06  Analyzed: 11/03/06 

Cyanide (total) µg/L49.4 5.0 50.0 ND 2080-12098.8

Matrix Spike Dup (T6J3010-MSD1) Source: 6J25026-03 Prepared: 10/30/06  Analyzed: 11/03/06 

Cyanide (total) µg/L52.9 5.0 50.0 ND 2080-120106 6.84

Batch T6J3103 - Default Prep GenChem

Blank (T6J3103-BLK1) Prepared: 10/31/06  Analyzed: 11/01/06 

Ammonia as N mg/LND 1.0

LCS (T6J3103-BS1) Prepared: 10/31/06  Analyzed: 11/01/06 

Ammonia as N mg/L23.8 1.0 25.0 2080-12095.2

LCS Dup (T6J3103-BSD1) Prepared: 10/31/06  Analyzed: 11/01/06 

Ammonia as N mg/L22.6 1.0 25.0 2080-12090.4 5.17

Matrix Spike (T6J3103-MS1) Source: 6J24023-01 Prepared: 10/31/06  Analyzed: 11/01/06 

Ammonia as N mg/L22.2 1.0 25.0 0.48 2080-12086.9

Matrix Spike (T6J3103-MS2) Source: 6J30022-04 Prepared: 10/31/06  Analyzed: 11/01/06 

Ammonia as N mg/L25.2 1.0 25.0 0.26 2080-12099.8

Matrix Spike Dup (T6J3103-MSD1) Source: 6J24023-01 Prepared: 10/31/06  Analyzed: 11/01/06 

Ammonia as N mg/L24.2 1.0 25.0 0.48 2080-12094.9 8.62

Matrix Spike Dup (T6J3103-MSD2) Source: 6J30022-04 Prepared: 10/31/06  Analyzed: 11/01/06 

Ammonia as N mg/L25.5 1.0 25.0 0.26 2080-120101 1.18

Batch T6J3107 - Default Prep GenChem
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Batch T6J3107 - Default Prep GenChem

Blank (T6J3107-BLK1) Prepared: 10/31/06  Analyzed: 11/03/06 

Total Dissolved Solids mg/LND 10

LCS (T6J3107-BS1) Prepared: 10/31/06  Analyzed: 11/03/06 

Total Dissolved Solids mg/L206 10 186 2080-120111

LCS Dup (T6J3107-BSD1) Prepared: 10/31/06  Analyzed: 11/03/06 

Total Dissolved Solids mg/L200 10 186 2080-120108 2.96

Duplicate (T6J3107-DUP1) Source: 6J30024-01 Prepared: 10/31/06  Analyzed: 11/03/06 

Total Dissolved Solids mg/L412 10 400 202.96

Duplicate (T6J3107-DUP2) Source: 6J27006-02 Prepared: 10/31/06  Analyzed: 11/03/06 

Total Dissolved Solids mg/L444 10 440 200.905

Batch T6J3108 - No Prep

Blank (T6J3108-BLK1) Prepared: 10/31/06  Analyzed: 11/01/06 

Total Suspended Solids mg/LND 4.0

LCS (T6J3108-BS1) Prepared: 10/31/06  Analyzed: 11/01/06 

Total Suspended Solids mg/L210 10 218 2080-12096.3

LCS Dup (T6J3108-BSD1) Prepared: 10/31/06  Analyzed: 11/01/06 

Total Suspended Solids mg/L204 10 218 2080-12093.6 2.90

Duplicate (T6J3108-DUP1) Source: 6J26012-03 Prepared: 10/31/06  Analyzed: 11/01/06 

Total Suspended Solids mg/L96.3 6.7 94 202.42

Duplicate (T6J3108-DUP2) Source: 6J31008-02 Prepared: 10/31/06  Analyzed: 11/01/06 

Total Suspended Solids mg/L2700 330 2700 200.00

Batch T6K0306 - No Prep

Blank (T6K0306-BLK1) Prepared & Analyzed: 11/03/06 

Total Alkalinity as CaCO3 mg/LND 20

Bicarbonate Alkalinity as HCO3 mg/LND 20

Carbonate Alkalinity as CO3 mg/LND 20

Hydroxide Alkalinity as OH mg/LND 20

LCS (T6K0306-BS1) Prepared & Analyzed: 11/03/06 

Total Alkalinity as CaCO3 mg/L250 20 250 2080-120100

LCS Dup (T6K0306-BSD1) Prepared & Analyzed: 11/03/06 

Total Alkalinity as CaCO3 mg/L250 20 250 2080-120100 0.00

Duplicate (T6K0306-DUP1) Source: 6J25026-08 Prepared & Analyzed: 11/03/06 

Total Alkalinity as CaCO3 mg/L243 20 240 201.24

Bicarbonate Alkalinity as HCO3 mg/L297 20 300 201.01

Carbonate Alkalinity as CO3 mg/LND 20 ND 20

Hydroxide Alkalinity as OH mg/LND 20 ND 20

Duplicate (T6K0306-DUP2) Source: 6J30021-01 Prepared & Analyzed: 11/03/06 

Total Alkalinity as CaCO3 mg/L56.0 20 56 200.00

Bicarbonate Alkalinity as HCO3 mg/L68.3 20 68 200.440

Carbonate Alkalinity as CO3 mg/LND 20 ND 20

Hydroxide Alkalinity as OH mg/LND 20 ND 20

Batch T6K0315 - No Prep



Result

Limit

Reporting Units

Level

Spike

Result

Source %REC %REC

Limits

RPD RPD

Limit

Notes  Analyte

Inorganics - Quality Control

Batch T6K0315 - No Prep

Blank (T6K0315-BLK1) Prepared & Analyzed: 11/03/06 

Chemical Oxygen Demand mg/LND 10

LCS (T6K0315-BS1) Prepared & Analyzed: 11/03/06 

Chemical Oxygen Demand mg/L485 10 500 2080-12097.0

LCS Dup (T6K0315-BSD1) Prepared & Analyzed: 11/03/06 

Chemical Oxygen Demand mg/L485 10 500 2080-12097.0 0.00

Duplicate (T6K0315-DUP1) Source: 6J26012-01 Prepared & Analyzed: 11/03/06 

Chemical Oxygen Demand mg/L7.00 10 ND 20 QL

Batch T6K0613 - Default Prep GC-Semi

Blank (T6K0613-BLK1) Prepared: 11/06/06  Analyzed: 11/07/06 

Total Organic Carbon mg/LND 1.0

LCS (T6K0613-BS1) Prepared: 11/06/06  Analyzed: 11/07/06 

Total Organic Carbon mg/L5.00 1.0 5.00 2070-130100

LCS Dup (T6K0613-BSD1) Prepared: 11/06/06  Analyzed: 11/07/06 

Total Organic Carbon mg/L4.96 1.0 5.00 2070-13099.2 0.803
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Batch T6J3006 - EPA 245.1/7470A Prep

Blank (T6J3006-BLK1) Prepared & Analyzed: 10/30/06 

Mercury µg/LND 0.20

LCS (T6J3006-BS1) Prepared & Analyzed: 10/30/06 

Mercury µg/L5.01 0.20 5.00 2085-115100

LCS Dup (T6J3006-BSD1) Prepared & Analyzed: 10/30/06 

Mercury µg/L4.81 0.20 5.00 2085-11596.2 4.07

Matrix Spike (T6J3006-MS1) Source: 6J20019-04 Prepared & Analyzed: 10/30/06 

Mercury µg/L4.90 0.20 5.00 ND 2070-13098.0

Matrix Spike (T6J3006-MS2) Source: 6J24040-01 Prepared & Analyzed: 10/30/06 

Mercury µg/L5.09 0.20 5.00 ND 2070-130102

Matrix Spike Dup (T6J3006-MSD1) Source: 6J20019-04 Prepared & Analyzed: 10/30/06 

Mercury µg/L4.59 0.20 5.00 ND 2070-13091.8 6.53

Matrix Spike Dup (T6J3006-MSD2) Source: 6J24040-01 Prepared & Analyzed: 10/30/06 

Mercury µg/L4.75 0.20 5.00 ND 2070-13095.0 6.91
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Batch T6J3006 - EPA 245.1/7470A Prep

Blank (T6J3006-BLK1) Prepared & Analyzed: 10/30/06 

Mercury µg/LND 0.20

LCS (T6J3006-BS1) Prepared & Analyzed: 10/30/06 

Mercury µg/L5.01 0.20 5.00 2085-115100

LCS Dup (T6J3006-BSD1) Prepared & Analyzed: 10/30/06 

Mercury µg/L4.81 0.20 5.00 2085-11596.2 4.07

Matrix Spike (T6J3006-MS1) Source: 6J20019-04 Prepared & Analyzed: 10/30/06 

Mercury µg/L4.90 0.20 5.00 ND 2075-12598.0

Matrix Spike (T6J3006-MS2) Source: 6J24040-01 Prepared & Analyzed: 10/30/06 

Mercury µg/L5.09 0.20 5.00 ND 2075-125102

Matrix Spike Dup (T6J3006-MSD1) Source: 6J20019-04 Prepared & Analyzed: 10/30/06 

Mercury µg/L4.59 0.20 5.00 ND 2075-12591.8 6.53

Matrix Spike Dup (T6J3006-MSD2) Source: 6J24040-01 Prepared & Analyzed: 10/30/06 

Mercury µg/L4.75 0.20 5.00 ND 2075-12595.0 6.91

Batch T6J3110 - EPA 200.2

Blank (T6J3110-BLK1) Prepared: 10/31/06  Analyzed: 11/01/06 

Cobalt mg/LND 0.0020

Potassium mg/LND 1.0

Antimony mg/LND 0.0050

Manganese mg/LND 0.0050

Magnesium mg/LND 0.10

Sodium mg/LND 1.0

Lead mg/LND 0.0050

Barium mg/LND 0.010

Copper mg/LND 0.0050

Silica (SiO2) mg/LND 0.20

Arsenic mg/LND 0.010

Beryllium mg/LND 0.0010

Silicon mg/LND 0.10

Iron mg/LND 0.10

Molybdenum mg/LND 0.0050

Selenium mg/LND 0.020

Silver mg/LND 0.0050

Boron mg/LND 0.050

Zinc mg/LND 0.0050

Aluminum mg/LND 0.050

Strontium mg/LND 0.00200

Vanadium mg/LND 0.010

Tin mg/LND 0.010

Nickel mg/LND 0.0050

Calcium mg/LND 0.10

Titanium mg/LND 0.0100

Thallium mg/LND 0.020

Chromium mg/LND 0.0050

Cadmium mg/LND 0.0010

LCS (T6J3110-BS1) Prepared: 10/31/06  Analyzed: 11/01/06 

Boron mg/L1.01 0.050 1.00 2085-115101
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Batch T6J3110 - EPA 200.2

LCS (T6J3110-BS1) Prepared: 10/31/06  Analyzed: 11/01/06 

Silver mg/L0.103 0.0050 0.100 2085-115103

Silicon mg/L2.08 0.10 2.00 2085-115104

Cadmium mg/L0.0201 0.0010 0.0200 2085-115100

Zinc mg/L0.107 0.0050 0.100 2085-115107

Selenium mg/L0.403 0.020 0.400 2085-115101

Silica (SiO2) mg/L4.47 0.20 4.28 2085-115104

Calcium mg/L1.98 0.10 2.00 2085-11599.0

Sodium mg/L2.22 1.0 2.00 2085-115111

Chromium mg/L0.103 0.0050 0.100 2085-115103

Copper mg/L0.0992 0.0050 0.100 2085-11599.2

Strontium mg/L0.100 0.00200 0.100 2085-115100

Vanadium mg/L0.197 0.010 0.200 2085-11598.5

Cobalt mg/L0.0408 0.0020 0.0400 2085-115102

Barium mg/L0.196 0.010 0.200 2085-11598.0

Beryllium mg/L0.0198 0.0010 0.0200 2085-11599.0

Thallium mg/L0.402 0.020 0.400 2085-115100

Arsenic mg/L0.204 0.010 0.200 2085-115102

Titanium mg/L0.210 0.0100 0.200 2085-115105

Antimony mg/L0.0908 0.0050 0.100 2085-11590.8

Aluminum mg/L1.01 0.050 1.00 2085-115101

Iron mg/L2.08 0.10 2.00 2085-115104

Nickel mg/L0.104 0.0050 0.100 2085-115104

Tin mg/L0.397 0.010 0.400 2085-11599.2

Lead mg/L0.106 0.0050 0.100 2085-115106

Magnesium mg/L2.00 0.10 2.00 2085-115100

Manganese mg/L0.102 0.0050 0.100 2085-115102

Molybdenum mg/L0.0967 0.0050 0.100 2085-11596.7

Potassium mg/L4.04 1.0 4.00 2085-115101

LCS Dup (T6J3110-BSD1) Prepared: 10/31/06  Analyzed: 11/01/06 

Cobalt mg/L0.0410 0.0020 0.0400 2085-115102 0.489

Tin mg/L0.403 0.010 0.400 2085-115101 1.50

Beryllium mg/L0.0198 0.0010 0.0200 2085-11599.0 0.00

Silica (SiO2) mg/L4.51 0.20 4.28 2085-115105 0.891

Chromium mg/L0.104 0.0050 0.100 2085-115104 0.966

Manganese mg/L0.103 0.0050 0.100 2085-115103 0.976

Titanium mg/L0.211 0.0100 0.200 2085-115106 0.475

Magnesium mg/L2.02 0.10 2.00 2085-115101 0.995

Thallium mg/L0.402 0.020 0.400 2085-115100 0.00

Nickel mg/L0.105 0.0050 0.100 2085-115105 0.957

Boron mg/L1.02 0.050 1.00 2085-115102 0.985

Vanadium mg/L0.201 0.010 0.200 2085-115100 2.01

Calcium mg/L2.01 0.10 2.00 2085-115100 1.50

Cadmium mg/L0.0204 0.0010 0.0200 2085-115102 1.48

Molybdenum mg/L0.0990 0.0050 0.100 2085-11599.0 2.35

Antimony mg/L0.0953 0.0050 0.100 2085-11595.3 4.84

Zinc mg/L0.108 0.0050 0.100 2085-115108 0.930

Aluminum mg/L1.01 0.050 1.00 2085-115101 0.00

Strontium mg/L0.101 0.00200 0.100 2085-115101 0.995

Iron mg/L2.11 0.10 2.00 2085-115106 1.43
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Batch T6J3110 - EPA 200.2

LCS Dup (T6J3110-BSD1) Prepared: 10/31/06  Analyzed: 11/01/06 

Silicon mg/L2.10 0.10 2.00 2085-115105 0.957

Arsenic mg/L0.207 0.010 0.200 2085-115104 1.46

Silver mg/L0.104 0.0050 0.100 2085-115104 0.966

Selenium mg/L0.407 0.020 0.400 2085-115102 0.988

Copper mg/L0.100 0.0050 0.100 2085-115100 0.803

Barium mg/L0.198 0.010 0.200 2085-11599.0 1.02

Lead mg/L0.106 0.0050 0.100 2085-115106 0.00

Potassium mg/L4.06 1.0 4.00 2085-115102 0.494

Sodium mg/L2.02 1.0 2.00 2085-115101 9.43

Matrix Spike (T6J3110-MS1) Source: 6J26009-09 Prepared: 10/31/06  Analyzed: 11/01/06 

Cadmium mg/L0.0194 0.0010 0.0200 ND 2070-13097.0

Molybdenum mg/L0.106 0.0050 0.100 0.0080 2070-13098.0

Thallium mg/L0.378 0.020 0.400 ND 2070-13094.5

Nickel mg/L0.101 0.0050 0.100 0.0012 2070-13099.8

Iron mg/L2.08 0.10 2.00 0.050 2070-130102

Silica (SiO2) mg/L27.6 0.20 4.28 23 2070-130107

Zinc mg/L0.143 0.0050 0.100 0.037 2070-130106

Arsenic mg/L0.206 0.010 0.200 ND 2070-130103

Boron mg/L1.22 0.050 1.00 0.19 2070-130103

Selenium mg/L0.398 0.020 0.400 ND 2070-13099.5

Beryllium mg/L0.0198 0.0010 0.0200 ND 2070-13099.0

Manganese mg/L0.107 0.0050 0.100 0.0072 2070-13099.8

Cobalt mg/L0.0396 0.0020 0.0400 ND 2070-13099.0

Lead mg/L0.102 0.0050 0.100 ND 2070-130102

Copper mg/L0.106 0.0050 0.100 0.0024 2070-130104

Tin mg/L0.385 0.010 0.400 ND 2070-13096.2

Barium mg/L0.220 0.010 0.200 0.021 2070-13099.5

Chromium mg/L0.102 0.0050 0.100 0.00056 2070-130101

Strontium mg/L0.324 0.00200 0.100 0.218 2070-130106

Aluminum mg/L1.06 0.050 1.00 0.047 2070-130101

Titanium mg/L0.208 0.0100 0.200 ND 2070-130104

Silver mg/L0.103 0.0050 0.100 ND 2070-130103

Vanadium mg/L0.202 0.010 0.200 0.0036 2070-13099.2

Antimony mg/L0.106 0.0050 0.100 ND 2070-130106

Matrix Spike (T6J3110-MS2) Source: 6J27006-02 Prepared: 10/31/06  Analyzed: 11/02/06 

Antimony mg/L0.100 0.0050 0.100 ND 2070-130100

Beryllium mg/L0.0198 0.0010 0.0200 ND 2070-13099.0

Arsenic mg/L0.210 0.010 0.200 ND 2070-130105

Zinc mg/L0.145 0.0050 0.100 0.042 2070-130103

Aluminum mg/L1.01 0.050 1.00 ND 2070-130101

Barium mg/L0.352 0.010 0.200 0.15 2070-130101

Silica (SiO2) mg/L67.8 0.20 4.28 64 2070-13088.8

Cobalt mg/L0.0386 0.0020 0.0400 ND 2070-13096.5

Titanium mg/L0.208 0.0100 0.200 ND 2070-130104

Lead mg/L0.104 0.0050 0.100 0.0021 2070-130102

Molybdenum mg/L0.0989 0.0050 0.100 0.0018 2070-13097.1

Copper mg/L0.151 0.0050 0.100 0.049 2070-130102

Tin mg/L0.394 0.010 0.400 ND 2070-13098.5

Selenium mg/L0.402 0.020 0.400 ND 2070-130100



Result

Limit

Reporting Units

Level

Spike

Result

Source %REC %REC

Limits

RPD RPD

Limit

Notes  Analyte

Metals - Dissolved - Quality Control

Batch T6J3110 - EPA 200.2

Matrix Spike (T6J3110-MS2) Source: 6J27006-02 Prepared: 10/31/06  Analyzed: 11/02/06 

Nickel mg/L0.101 0.0050 0.100 0.0017 2070-13099.3

Manganese mg/L0.101 0.0050 0.100 0.0013 2070-13099.7

Chromium mg/L0.104 0.0050 0.100 0.0016 2070-130102

Vanadium mg/L0.239 0.010 0.200 0.043 2070-13098.0

Silver mg/L0.105 0.0050 0.100 ND 2070-130105

Iron mg/L2.05 0.10 2.00 ND 2070-130102

Cadmium mg/L0.0196 0.0010 0.0200 ND 2070-13098.0

Strontium mg/L0.477 0.00200 0.100 0.379 2070-13098.0

Thallium mg/L0.402 0.020 0.400 ND 2070-130100

Boron mg/L1.05 0.050 1.00 0.015 2070-130104

Matrix Spike Dup (T6J3110-MSD1) Source: 6J26009-09 Prepared: 10/31/06  Analyzed: 11/01/06 

Manganese mg/L0.109 0.0050 0.100 0.0072 2070-130102 1.85

Nickel mg/L0.104 0.0050 0.100 0.0012 2070-130103 2.93

Molybdenum mg/L0.110 0.0050 0.100 0.0080 2070-130102 3.70

Titanium mg/L0.211 0.0100 0.200 ND 2070-130106 1.43

Aluminum mg/L1.09 0.050 1.00 0.047 2070-130104 2.79

Antimony mg/L0.109 0.0050 0.100 ND 2070-130109 2.79

Selenium mg/L0.408 0.020 0.400 ND 2070-130102 2.48

Silica (SiO2) mg/L28.2 0.20 4.28 23 2070-130121 2.15

Silver mg/L0.105 0.0050 0.100 ND 2070-130105 1.92

Strontium mg/L0.331 0.00200 0.100 0.218 2070-130113 2.14

Thallium mg/L0.382 0.020 0.400 ND 2070-13095.5 1.05

Tin mg/L0.395 0.010 0.400 ND 2070-13098.8 2.56

Cobalt mg/L0.0406 0.0020 0.0400 ND 2070-130102 2.49

Boron mg/L1.25 0.050 1.00 0.19 2070-130106 2.43

Cadmium mg/L0.0199 0.0010 0.0200 ND 2070-13099.5 2.54

Vanadium mg/L0.208 0.010 0.200 0.0036 2070-130102 2.93

Zinc mg/L0.145 0.0050 0.100 0.037 2070-130108 1.39

Beryllium mg/L0.0202 0.0010 0.0200 ND 2070-130101 2.00

Chromium mg/L0.104 0.0050 0.100 0.00056 2070-130103 1.94

Barium mg/L0.226 0.010 0.200 0.021 2070-130102 2.69

Copper mg/L0.109 0.0050 0.100 0.0024 2070-130107 2.79

Iron mg/L2.13 0.10 2.00 0.050 2070-130104 2.38

Lead mg/L0.105 0.0050 0.100 ND 2070-130105 2.90

Arsenic mg/L0.212 0.010 0.200 ND 2070-130106 2.87

Matrix Spike Dup (T6J3110-MSD2) Source: 6J27006-02 Prepared: 10/31/06  Analyzed: 11/02/06 

Selenium mg/L0.395 0.020 0.400 ND 2070-13098.8 1.76

Boron mg/L1.04 0.050 1.00 0.015 2070-130102 0.957

Thallium mg/L0.398 0.020 0.400 ND 2070-13099.5 1.00

Strontium mg/L0.472 0.00200 0.100 0.379 2070-13093.0 1.05

Cadmium mg/L0.0192 0.0010 0.0200 ND 2070-13096.0 2.06

Zinc mg/L0.144 0.0050 0.100 0.042 2070-130102 0.692

Silver mg/L0.103 0.0050 0.100 ND 2070-130103 1.92

Arsenic mg/L0.206 0.010 0.200 ND 2070-130103 1.92

Silica (SiO2) mg/L67.1 0.20 4.28 64 2070-13072.4 1.04

Iron mg/L2.02 0.10 2.00 ND 2070-130101 1.47

Vanadium mg/L0.238 0.010 0.200 0.043 2070-13097.5 0.419

Tin mg/L0.391 0.010 0.400 ND 2070-13097.8 0.764

Chromium mg/L0.102 0.0050 0.100 0.0016 2070-130100 1.94



Result

Limit

Reporting Units

Level

Spike

Result

Source %REC %REC

Limits

RPD RPD

Limit

Notes  Analyte

Metals - Dissolved - Quality Control

Batch T6J3110 - EPA 200.2

Matrix Spike Dup (T6J3110-MSD2) Source: 6J27006-02 Prepared: 10/31/06  Analyzed: 11/02/06 

Molybdenum mg/L0.0983 0.0050 0.100 0.0018 2070-13096.5 0.609

Antimony mg/L0.0988 0.0050 0.100 ND 2070-13098.8 1.21

Manganese mg/L0.0999 0.0050 0.100 0.0013 2070-13098.6 1.10

Lead mg/L0.102 0.0050 0.100 0.0021 2070-13099.9 1.94

Aluminum mg/L1.00 0.050 1.00 ND 2070-130100 0.995

Cobalt mg/L0.0383 0.0020 0.0400 ND 2070-13095.8 0.780

Barium mg/L0.347 0.010 0.200 0.15 2070-13098.5 1.43

Titanium mg/L0.205 0.0100 0.200 ND 2070-130102 1.45

Nickel mg/L0.0997 0.0050 0.100 0.0017 2070-13098.0 1.30

Copper mg/L0.149 0.0050 0.100 0.049 2070-130100 1.33

Beryllium mg/L0.0193 0.0010 0.0200 ND 2070-13096.5 2.56



Figure 1.  Model Domain (Approximately 6 miles x 6 miles)
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Figure 2.  Model Grid
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Figure 3.  General Cross-Section
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Figure 4.  Model Boundary Conditions
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Figure 5.  Layer 1 Groundwater Contour Map – No Pumping
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Figure 6.  Layer 2 Groundwater Contour Map – No Pumping
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Figure 7.  Layer 3 Groundwater Contour Map – No Pumping
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Figure 8.  Layer 1 Groundwater Contour Map –Pumping at 750 gpm
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Figure 9.  Layer 2 Groundwater Contour Map –Pumping at 750 gpm
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Figure 10.  Layer 3 Groundwater Contour Map –Pumping at 750 gpm
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Figure 11.  Layer 1 Groundwater Contour Map –Pumping at 1000 gpm
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Figure 12.  Layer 2 Groundwater Contour Map –Pumping at 1000 gpm
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Figure 13.  Layer 3 Groundwater Contour Map –Pumping at 1000 gpm
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Figure 14.  Layer 1 Groundwater Contour Map –Pumping at 2000 gpm
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Figure 15.  Layer 2 Groundwater Contour Map –Pumping at 2000 gpm
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Figure 16.  Layer 3 Groundwater Contour Map –Pumping at 2000 gpm
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Figure 17.  Layer 3 Comparison between pumping at 1000 gpm and 2000 gpm
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Figure 18.  Forward Particle Tracking - Layer 3
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Figure 19.  Backward Particle Tracking - Layer 3
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TECHNICAL MEMORANDUM 
 

 

 

 

To:  Jason Moore, Maggie Fitzgerald and Taras Kruk 

From:  Eddy Teasdale 

Date:  December 29, 2006 
 

SUBJECT: PANOCHHE ENERGY CENTER (PEC) PROJECT - 

GROUNDWATER MODEL.  

 

 

1.0 INTRODUCTION 

This report summarizes the results of a Physical Availability Demonstration for the PEC Well, 

which might be drilled to provide industrial supply water to the new Panoche Energy Center.  In 

order to complete the Physical Availability Demonstration as efficiently and quickly as possible, 

URS constructed and utilized a steady-state groundwater flow model. The purpose of this report 

is to summarize the geologic and hydrogeologic factors that control groundwater flow in 

proposed Well area, and to demonstrate the quantity of local groundwater resources that will be 

available to meet the demands without negatively impacting surrounding well purveyors. 

 

1.1  MODEL COMPONENTS AND STRUCTURE 

The groundwater flow model for PEC needs the following data: 

• Size of model domain; 

• Size of model grid (finite-difference discretization); 

• Number of model layers; 

• Top elevation of model top layer (layer 1); 

• Bottom elevation of each model layer; 

• Initial heads across model domain (initial condition); 

• General heads and conductance at particular model boundaries (boundary condition); 

• Horizontal hydraulic conductivity/transmissivity; 

• Vertical anisotropy ratio; 

• Groundwater recharge rates and distribution; 

• Pumping rates for wells; 
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• Definition of time parameters for simulation (steady-state); 

• Parameters for output control; and 

• Control parameters for the selected solver. 

1.2  MODEL ASSUMPTIONS 

Assumptions are often required for modeling because of the characteristics of governing 

equations, system complexity, limited availability of measured data, modeling objectives, and 

constraints of solution methods and computer systems. Because the model was developed for 

PEC groundwater system, several basic assumptions are specific to local conditions. Following 

are the initial model assumptions. 

• Groundwater behaves in accordance with Darcy’s Law; 

• Horizontal hydraulic conductivity is isotropic; 

• There is no groundwater movement through the base layer of the model; and 

• Groundwater head is vertically uniform within a model layer. 

Model assumptions may influence the accuracy and reliability of simulation results. Where 

possible, fewer simplifying assumptions should be made, to ensure the appropriate representation 

of the complex system. The closer the assumptions approximate the groundwater system and field 

conditions, the more accurately the model will predict the real conditions. However, certain 

assumptions are deemed necessary to develop a practical model to conduct simulation. The 

impact of model assumptions may or may not be quantifiable, depending on the characteristics of 

individual assumptions and the capability of the modeling software. A reasonable set of 

assumptions will create a model that is not too complex to be handled by the mathematical 

techniques, yet is sufficiently detailed to accurately represent the system. The assumptions 

described are reasonable and practical, based on field conditions and professional judgment. 

However, as new data become available, some of the initial assumptions could be modified after 

upgrading the model. 
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2.0 NUMERICAL MODEL 

 
Model Code 

 

The groundwater flow model was developed using the Brigham Young University 

Environmental Modeling Research Laboratory (EMRL) Groundwater Modeling System 

(GMS), Version 6.0 (EMRL, 2006). GMS is a comprehensive graphical user interface 

(GUI) for performing groundwater simulations. GMS provides a graphical 

preprocessor/postprocessor interface to several groundwater modeling codes including 

MODFLOW and MODPATH. The EMRL of Brigham Young University, in partnership 

with the WES, developed the GMS interface. The GMS was used to develop a site 

conceptual hydrogeological model and to convert it into groundwater flow model. A brief 

summary of all modeling codes used during this modeling effort are presented below. 

 
MODFLOW Groundwater Flow Model. The computer code selected to model groundwater 

flow beneath the site was MODFLOW. MODFLOW is a 3-D, cell-centered, finite difference, 

saturated flow model developed by the United States Geological Survey (USGS) (McDonald and 

Harbaugh, 1988). GMS provides an interface to the updated version, MODFLOW 2000 (Hill et 

al., 2000). Based on the information available, the uncertainties in site-specific information, the 

hydrogeologic complexity of the site, and the modeling objectives, MODFLOW was considered 

an appropriate groundwater flow code. 

MODPATH Particle-Tracking Model. Particle-tracking simulations provide a convenient 

means of visualizing groundwater flow paths. This is particularly useful for evaluating capture 

zones around a pumping well. MODPATH was selected as the particle-tracking program for this 

effort. MODPATH is a 3-D particle-tracking program that enables reverse and forward tracking 

from sinks (wells) and sources, respectively. MODPATH also was developed by the USGS 

(Pollock, 1994). GMS has updated the interface for MODPATH to a seamless module that 

couples with MODFLOW 2000. MODFLOW flow modeling results (direction and rates of 

groundwater movement) are among the inputs for MODPATH runs. 

2.1 MODEL GRID 

The model grid extends approximately 6 miles in an east to west direction, and approximately 6 

miles in a north to south direction, a total area of 36 square miles approximately centering on 

PEC Well Site, as shown on Figure 1. The model is this large to ensure that any irregularities 

along the model edges, caused by a lack of data, do not affect model calculations in the area of 

interest—the proposed well site and a one- to two-mile area surrounding it. The model grid is 

aligned in a northeast-southwest direction, which corresponds with the regional groundwater flow 

direction. The model grid has been refined within the PEC area to more accurately simulate 

hydrologic stresses in the area of primary interest. The variable model grid is shown in plan view 

on Figure 2. The variable model grid cell sizes range from 20 by 20 foot cells to 200 by 200 feet 

cells. The smaller grid spacing was used around the proposed PEC well site to minimize 

numerical errors in the flow simulation. In addition, the variable grid size allows for finer 

resolution in areas of steep hydraulic gradients such as near pumping wells. The wider-spaced 

cells, located far away from the PEC area and near the model edges where less computation 

resolution is required, require less computer resources during simulations. 
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In plan view, the domain is spatially discretized into 95 columns in length and 81 rows in width. 

Vertically, the model extends to a maximum depth of approximately -1188 feet msl. The model 

is divided into three layers. These layers roughly correspond to monitoring zones beneath the site: 

Layer 1: Upper Hydrologic Zone (Upper Tulare); Layer 2: Aquitard (Corcoran Clay); Layer 3: 

Lower Aquifer (Lower Tulare). The correlation of model domain layers to monitoring zone layers 

are shown on Figure 3. Model layer 1 and 2 are simulated as unconfined aquifers, and Model 

Layer 3 is simulated as a confined aquifer.  

2.2 MODEL BOUNDARY CONDITIONS 

2.2.1 General Head Boundaries 
General head boundaries were specified along the model’s eastern, and western Boundary. A 

general head boundary is a leakage boundary through which a groundwater flux can move either 

into or out of the model.   

 

2.2.2 No Flow Boundaries 
As previously mentioned, the model domain was rotated so that the top and bottom model 

boundaries (in plan view) are parallel to the general groundwater flow direction. Since the top and 

bottom boundaries (in plan view) of the model domain are parallel to the general groundwater 

flow directions, the top and bottom boundaries were set as no-flow boundaries.  

 

Boundary conditions in all three layers are the same and are presented on Figure 4.  

 

2.3 GROUNDWATER LEVELS 

The starting heads for the model were calculated from a recent groundwater investigation 

performed at PEC (URS, 2006) and local groundwater elevation maps (Westlands Water District, 

2001). The Westlands Water District groundwater elevation maps were used to qualitatively 

check model results to ensure reasonable model-calculated directions of groundwater flow.  

Additional data used to construct the groundwater model were obtained from the Ground-water 

Flow in the Central Valley Report (Williamson et. al 1989).    

 

2.4  HYDRULIC CONDUCTIVITY AQUIFER PARAMETERS 

Several attempts were made to collect aquifer characteristic data from surrounding production 

wells and site-specific aquifer parameter data were very limited. Therefore, Initial estimates of 

hydraulic conductivity for model layers 1 through 3 were obtained from The US Geological 

Survey Professional Paper 1401-D (Williamson et. al 1989). Williamson et. al  initial estimates of 

hydraulic conductivity for the Central Valley model were developed from aquifer test data, 

specific capacity data from area wells, recovery test data and particle size data from the USGS.  

These values were then adjusted during their model calibration process.  According to 

Williamson et. al.,  Upper Tulare hydraulic conductivity values that range from 0.0053 to 110 

feet/day with higher conductivity values corresponding to the coarser materials along major 

drainages.  The Corcoran hydraulic conductivity values that range from 0.0053 to 1.1 feet/day 

with lower values generally corresponding to central basin areas where finer-grained (clay) 

sediments are located.   The Lower Tulare sediments have hydraulic conductivity values that 

range from 1.1 to 110 feet/day 

 

Model layer 1 and 2 were modeled as unconfined and Model layers 3 was modeled as a fully 

confined aquifer. Model layer 1 has hydraulic conductivity value of 10 feet/day.  Model layer 2 

has a hydraulic conductivity values of 0.0053 feet/day.  Model Layer 3 has a hydraulic 
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conductivity values of 100 feet/day. Vertical anisotropy ratios for the three model layers are as 

follows: 

 

Layer 1 Kh/Kv =   10:1 

Layer 2 Kh/Kv = 100:1 

Layer 3 Kh/Kv =   10:1 

2.5 VERTICAL GRADIENTS 

Vertical gradients (potential for vertical flow) were calculated for several important reasons: 

 

• Used to determine the potential vertical flow direction of groundwater 

• It can reveal the hydraulic effects of groundwater pumping on different monitoring zones 

• Is used as a tool to calculate groundwater elevations in areas where no current 

groundwater data is available. 

• Used in the groundwater model to set-up initial boundary condition values. 

 

Vertical gradients are based on depth-to-groundwater measurements collected from “cluster” 

wells (wells located radially within 50-feet of each other and screened in different monitoring 

zones) or “nested” wells (multiple wells in one borehole and screened in different zones).   The 

head in the well within the deeper screen elevation minus the screen in the well with the shallow 

screen elevation divided by the vertical distance between the midpoint of the well screens of the 

two wells is used to determine the potential for groundwater to flow upward (positive gradient) or 

downward (negative gradient). 

 

Ideally, several well pairs throughout an area will be used to calculate vertical gradients so an 

average vertical gradient can be computed.  Unfortunately; because of limited access at the PEC 

site, vertical gradients were only available from the recent monitoring well install, so this data 

should not be considered an adequate representation of the entire area.  Vertical gradients range 

from –0.0046 to 0.0020.  Vertical gradient calculations indicate that there is an upwards gradient 

(positive) in the upper aquifer and downward (negative) gradient in the lower aquifer.  Published 

data from Belitz and Heimes (1990) indicate that vertical gradients are variable depending where 

in the subsurface the wells are completed and also vary depending on the geologic environment. 

2.6 RECHARGE 

Recharge is the primary inflow model study area.  Initial estimates of groundwater recharge were 

obtained from Rantz (1969).  The components of groundwater recharge within the model study 

area do not include agricultural irrigation, urban irrigation, canal leakage, artificial lake seepage, 

and ephemeral stream infiltration.   

2.7 PUMPING 

Groundwater pumping represents the major outflow from the groundwater system within the 

model study area.  Pumping from existing production wells are not simulated in the model as 

individual well screened intervals and pumping rates are not known.  Attempts were made to 

contact neighboring well owners, but unfortunately specific well construction details and flow 

rates could not be acquired. 
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3.0 PHYSICAL AVAILABILITY ANALYSIS 

The impact on the regional aquifers from groundwater pumping of the proposed PEC 

well to meet project water demands was evaluated.  Following the completion of the 

steady-state groundwater flow model, several model simulations were run.  To simulate 

the pumping from the proposed PEC well, the well was installed in Layer 3.  The 

following is summary of those runs: 

 

 

Simulation Simulated PEC Pumping 

(Yes/No) 

Pumping Rate (gpm) 

1 No N/A 

2 Yes 750 

3 Yes 1000 

4 Yes 2000 

 

 

3.1 SIMULATION 1 

The model calculated groundwater surface contour map is illustrated for each layer (see 

Figures 5, 6 and 7). Note that the groundwater surface contour maps do not include the 

impacts of the proposed PEC well.   

 

 3.2 SIMULATION 2 

The proposed PEC well pumped from Layer 3 at 750gpm (see Figures 8, 9 and 10).  Note 

no noticeable drawdown occurs in any of the layers.  The 750 gpm rate is the proposed 

pumping rate for the PEC well. 

 

3.3 SIMULATION 3 

The proposed PEC well pumped from Layer 3 at 1000 gpm.  Note no noticeable 

drawdown occurs in any of the layers (see Figures 11, 12 and 13).  The 1000 gpm rate is 

33% more than the proposed pumping rate for the proposed PEC well. 

 

3.4 SIMULATION 4 

The proposed PEC well pumped from Layer 3 at 2000 gpm (see Figures 14, 15, and 16).  

Note less than 0.5 feet of drawdown occurs in Layer 2 (see Figure 15) and approximately 

2 feet of drawdown was noticed in Layer 3 (see Figure 16).  Comparisons between the 

1000 gpm and 2000 gpm are presented on Figure 17.  The 2000 gpm rate is 160% more 

than the proposed pumping rate for the PEC well. 
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4.0 LIMITED PARTICLE TRACKING ANALYSIS 

Particles generated using MODPATH may be calculated to travel either forward (downgradient) 

through the model simulation or backward (upgradient from a specific point, such as an pumping 

well). Forward traveling particles provide information about the predicted route of groundwater 

over the model run. The particle starting locations are selected to predict groundwater migration 

from specific locations through time. Forward-traveling particles that are captured in an 

extraction well might not, however, predict the full capture zone for that well. They only predict 

the travel route for the particular starting location of the particle. Backward traveling particles 

predict where groundwater has traveled to reach a specific location. Particles traveling backward 

from an extraction well would predict the extent of that well’s capture zone. Two separate 

predictive scenarios were conducted to evaluate where the groundwater being captured was 

coming from and to also see if the proposed PEC well will have a significant impact on the 

regional groundwater flow system in the lower aquifer.   

Figure 18 shows the model results of “forward” predictive scenarios. Starting locations for the 

forward-traveling particles were set along the perimeters of the model area, the PEC well is 

pumping at 2000 gpm. Individual arrowheads along each particle path represent a 1-year time 

frame. As noted in Figure 18, there is no significant change in the regional groundwater flow 

regime.   

Figure 19 shows the model results of the “backward” traveling particles.  For backward particle 

tracking, particles are added at the well and the model is run to see what the proposed pumping 

influence would be on up gradient flow regimes and can also be used as a tool to estimate the 

zone of capture. The zone of capture for the PEC well pumping at 2000 gpm is approximately 

270-feet wide.  As with the forward particle tracking, individual arrowheads along each particle 

path represent a 1-year time frame. 

It should be noted that in reality, the anisotropy of the aquifer and recharge characteristics would 

likely distort both of these scenarios. 
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5.0 SUMMARY AND CONCLUSIONS 

A three-dimensional, finite-difference groundwater flow model was developed for the Panoche 

Energy Site in Fresno County, California. The model was developed using available historical 

information, PEC monitoring well installation data, and selected literature. The purpose of this 

model is to estimate the effects the future pumping of the proposed groundwater production well 

might have on Upper Tulare Aquifer, the Corcoran Aquitard, the Lower Tulare Aquifer, both 

local and regional flow regime and on surrounding wells. 

Both the vertical gradient data (collected from the recent monitoring well installation) and 

hydraulic conductivity data (from published references) were used in the construction of the 3-D 

groundwater model. In summary, four groundwater-pumping scenarios (Scenario 1, no pumping; 

Scenario 2, pumping at 750 gpm; Scenario 3, pumping at 1000 gpm; Scenario 4, pumping at 2000 

gpm) were incorporated into the model. Based on the predicted groundwater demand of the 

proposed facility, the proposed PEC well will be pumped at an average of 750 gpm.  The Model 

run (Scenario 2) predict that if the well is pumped at 750 gpm, there will be no impacts (no 

drawdown) will occur in either of the aquifers.  Even when the well is pumped at 1000 gpm (33% 

more than the proposed pumping rate) no noticeable drawdown occurs.  Limited drawdown (less 

than 2.5 feet) occurs when the well is pumped at 2000 gpm. 

Use of this model is considered adequate for screening purposes during this study. It is worth 

mentioning that a numerical model is a convenient and cost-efficient tool to mimic site conditions 

and to provide some difficult-to-attain insight into the groundwater responses under various 

natural and man-made conditions. However, any information obtained from modeling contains a 

certain level of uncertainty, especially for long-term predictions. Section 6.0 discusses uncertainty 

in greater detail. 
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6.0 MODEL USE, LIMITATIONS, AND UNCERTAINTY 

This document and the model documented herein have been developed based on certain key 

assumptions made by URS, which substantially affect the efforts. These assumptions, although 

thought to be reasonable and appropriate, may not prove true in the future. Some of the data and 

assumptions have not been developed by URS have been accepted at face value. URS is not 

responsible for the validity or accuracy of non-URS information. 

This document has been prepared by URS under the review of registered professionals. The 

model and this document are based upon URS interpretation of the available information. The 

interpretation and the conclusions drawn were governed by URS’ experience and professional 

judgment. 

This groundwater flow model can be a powerful tool, if used appropriately, to assist in making 

management decisions for the PEC groundwater program. Groundwater models are 

simplifications of the natural environment and therefore have recognized limitations. Hence, 

some uncertainty exists in the ability of this model to predict groundwater flow. Considerable 

effort was expended to minimize model uncertainty by using real-world values as model input 

whenever available and by conducting numerous model runs to calibrate and verify the model. 

Uncertainty of the model output reflects uncertainties in the conceptual model, the input 

parameters, and the ability of the mathematical model to simulate real-world conditions 

adequately.  

The model uses steady-state flow conditions. It should be noted that no calibration was performed 

on this model other than visually comparing reference groundwater elevation contours from 

Westlands Water District to simulated heads.  Additional data/model improvements required to 

vastly improve the current steady state flow model would include the following: 

 

1. A well inventory would initially be performed and then the model results (simulated) 

could be compared/calibrated to observed well data.  

2. Land Use would be incorporated into the Recharge values 

3. Westland Water District groundwater contour maps for current conditions (2006) should 

be incorporated in to groundwater model for both upper and lower aquifer.  

4. Water Purveyors in model domain could provide pumping rate data 

5. Update hydraulic conductivity data with site-specific data. 

6. If future modeling is required, a transient model could be developed using site-

specific data including specific yield and specific storage values. 

7. After the proposed PEC well has been installed, pumping test data could be 

incorporated in to this model and used as a tool to see how future pumping will 

influence local groundwater flow regimes. 
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MEMORANDUM 
 

 
Date:  January 2, 2007             Job No. 29869765 

     
To:  Maggie Fitzgerald      
  URS Corporation         
 
From: Stuart B. St. Clair, PE, & Cynthia Shen 
  URS Corporation 
 
Re:  Limited Soil Investigation 
  Planned Panoche Energy Center 
  Fresno County, California 
 

 
 
At the request of the California Energy Commission (CEC), URS Corporation (URS) collected soil 
samples at the above-referenced site to assess whether surface soil contains residual pesticide 
concentrations that could pose a potential health risk or hazard to workers.  The work was completed 
by URS on behalf of the Panoche Energy Center as a part of the Response to Data Request No. 60 
being submitted to the CEC.   
 
The proposed Panoche Energy Center Power Plant Project consists of the 12.8-acre site and the 
adjacent 7.2-acre planned laydown area.  The site and adjacent laydown area are currently developed 
as part of a pomegranate orchard.  The soil sampling activities discussed herein were conducted in 
accordance with the August 26, 2002 California Department of Toxic Substances Control (DTSC) 
“Interim Guidance for Sampling Agricultural Fields for School Sites” as requested by the CEC. 
 
The current owner purchased the parcel that includes the site and laydown area in 1987.  He reported 
to a PEC representative that paraquat has not been used on the property in the time he has owned it.  
Therefore, in accordance with the DTSC guidance document, the soil samples collected from the site 
and laydown area were analyzed only for organochlorine pesticides (OCPs) and metals. 
 
SAMPLING AND ANALYSIS 
 
A URS geologist collected 40 discrete soil samples on December 19, 2006.  The samples were 
collected from the depth interval of approximately 0 to 3 inches below ground surface (bgs) at 40 
locations spaced regularly across the site and the adjacent planned laydown area.  The sample 
locations are shown on the attached Figure 1.  The latitude and longitude of each of the sample 
locations were measured to an accuracy of approximately 15 feet using a Global Positioning System 
instrument. 
 
Soil samples were collected directly into laboratory certified-clean glass jars provided by the analytical 
laboratory.  Immediately after sampling, the jars were capped, labeled, and placed into an ice-cooled, 
insulated container.  An equipment rinsate blank sample was not collected because no reusable 
sampling equipment that required cleaning between sample locations was used.  The samples were 
shipped under chain-of-custody protocol via overnight courier to Alpha Scientific Corporation 
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Environmental Laboratories (Alpha).  Alpha is accredited under the Environmental Laboratory 
Accreditation Program (ELAP) of the California Department of Health Services (Certification Number 
2633). 
 
In accordance with the DTSC guidance document, the laboratory prepared 11 composite samples (10 
primary composite samples and one duplicate composite sample) from the 40 discrete samples.  Each 
composite sample consisted of four discrete surface samples from adjacent sampling locations.  The 
laboratory analyzed the 11 composite samples for OCPs using method 8081A of the U.S. 
Environmental Protection Agency (USEPA).  In addition, the four discrete samples associated with the 
composite sample with the highest detected total concentration of OCPs were also analyzed for OCPs 
per the DTSC guidance document.  The laboratory analyzed five of the composite samples (four 
primary composite samples and one duplicate composite sample) for Title 22 total metals using 
USEPA methods 6010B and 7471A.  Eleven discrete soil samples (one discrete sample from each of 
the 10 primary composite samples and a duplicate discrete sample) were analyzed for arsenic using 
USEPA method 6010B.   

 
DATA QUALITY ASSESSMENT 
 
The analytical reporting limits reported by the laboratory were less than the respective California 
Human Health Screening Levels (CHHSL) for commercial/industrial land use as established by the 
California Environmental Protection Agency (CalEPA) and less than the detection limits specified in 
the DTSC guidance document.  Analytes were not detected in any of the laboratory method blank 
samples.  Percent recoveries for surrogate compounds and for laboratory control spike/laboratory 
control spike duplicate (LCS/LCSD) and matrix spike/matrix spike duplicate (MS/MSD) samples were 
all within the laboratory’s acceptance limits.  The relative percent differences (RPDs) for analytes in 
LCS/LCSD or MS/MSD pairs were all below 30-percent, which is generally considered acceptable.  
The RPDs for analytes in the primary and duplicate samples were all below 20-percent, except for 
nickel which had an RPD of 42-percent.  An RPD of less than 50-percent is generally considered 
acceptable for primary/duplicate sample pairs.  Non-project samples were utilized for the MS/MSD 
analyses. Consequently, matrix effects cannot be determined; however this is not in itself basis for data 
qualification. 
 
Overall, the data are considered useable for the intended purpose. 

 
FINDINGS 

 
Analytical results for OCPs and metals are summarized on the attached Tables 1 and 2, respectively.  
The laboratory report is attached.  Four of the OCP compounds analyzed and eight of the metal 
compounds analyzed were detected in the composite and discrete soil samples reported in Tables 1 and 
2.  The mean and maximum concentrations of detected chemicals are presented on the attached Table 
3, along with the respective commercial/industrial CHHSLs.  Note that the OCP concentrations were 
converted from micrograms per kilogram (μg/kg) on Table 1 to milligrams per kilogram (mg/kg) on 
Table 3. 
 
As shown in Table 3, with the exception of arsenic, the maximum concentration of each chemical 
detected in the on-site surface soil samples was well below the respective commercial/industrial 
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CHHSL.  In the case of arsenic, the maximum concentration of 12.2 mg/kg was greater than the 
commercial/industrial CHHSL of 0.24 mg/kg.  However, the arsenic concentrations detected in the on-
site samples are similar to background soil concentrations reported for the area.  In the 1980s, 721 soil 
samples were collected from the Panoche Fan study area, which comprised approximately 750 square 
miles including the site (USGS, 1989).  The samples were collected from a depth interval of 
approximately 5.5- to 6-feet bgs.  Arsenic concentrations in the 721 samples ranged from 3.4 to 21 
mg/kg.  Thirty-seven of the USGS samples had arsenic concentrations of 12 mg/kg or greater.  The 
five USGS samples nearest to the site contained arsenic concentrations ranging from 6.5 to 8.5 mg/kg.  
Arsenic concentrations in the 11 discrete soil samples (including one duplicate sample) analyzed by 
URS ranged from 4.9 to 12.2 mg/kg.  Arsenic concentrations in the five composite soil samples 
(including one duplicate sample) analyzed by URS ranged from 7.7 to 10 mg/kg.  These arsenic 
concentrations are within the range of background arsenic concentrations for the area as reported in the 
USGS report. 
 
In summary, the only chemical that was detected at concentrations greater than the 
commercial/industrial CHHSLs was arsenic.  However, it appears likely that the arsenic 
concentrations detected at the site are naturally occurring and are not due to applications of pesticides. 
 
 
Reference:   California Environmental Protetion Agency (CalEPA), 2005, “Use of California Human 

Health Screening Levels (CHHSLs) in Evaluation of Contaminated Properties”. 
Department of Toxic Substances Control (DTSC), 2002, “Interim Guidance for Sampling 

Agricultural Fields for School Site (Second Revision)”. 
United States Department of the Interior, Geological Survey (USGS), 1989, “Analysis of 

721 Soil Samples from the Panoche Fan Area of the San Joaquin Valley, 
California” Open File Report 89-298. 

  
 

Attachments: Figure 1 
Tables 1 – 3 

   Laboratory Report 
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TABLE 1
SOIL ANALYTICAL RESULTS ORGANOCHLORINE PESTICIDES

Planned Panoche Energy Center
Fresno County, CA

Page 1 of 2

B25 B26 B27 B28 B1,B2,B3,B4 B5,B6,B7,B8 B5,B6,B7,B8 B9,B10,B11,B12

B-25 @  0-3" B-26 @  0-3" B-27 @  0-3" B-28 @  0-3" Composite 1 Composite 2 Composite 2 
Duplicate Composite 3

12/19/06 12/19/06 12/19/06 12/19/06 12/19/06 12/19/06 12/19/06 12/19/06
0-3" 0-3" 0-3" 0-3" 0-3" 0-3" 0-3" 0-3"

USEPA 8081A USEPA 8081A USEPA 8081A USEPA 8081A USEPA 8081A USEPA 8081A USEPA 8081A USEPA 8081A
ANALYTE Units

Aldrin ug/kg < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
a-BHC ug/kg < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
b-BHC ug/kg < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
g-BHC ug/kg < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
d-BHC ug/kg < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Chlordane ug/kg < 25 < 25 < 25 < 25 < 25 < 25 < 25 < 25
Chloroneb ug/kg < 500 < 500 < 500 < 500 < 500 < 500 < 500 < 500
4,4'-DDD ug/kg 4.3  J 6.0 4.0  J 4.8  J 3.8  J 4.6  J 4.9  J 4.3  J
4,4'-DDE ug/kg 13.2 18.3 13.2 11.9 10.7 12.5 12.4 13.3
4,4'-DDT ug/kg 16.7 19.1 14.3 15.8 13.6 16.2 16.5 15.0
Dieldrin ug/kg < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Endosulfan I ug/kg < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Endosulfan II ug/kg < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Endosulfan sulfate ug/kg < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Endrin ug/kg < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Endrin Aldehyde ug/kg < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Heptachlor ug/kg < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Heptachlor epoxide ug/kg < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Methoxychlor ug/kg < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Mirex ug/kg < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
Toxaphene ug/kg 160 218 156 181 133 180 181 184
Trifluralin ug/kg < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100

NOTES:
Detected concentrations are printed in boldface type.
“< #” indicates that the chemical was not detected at or above the analytical reporting limit (#).
USEPA = U.S. Environmental Protection Agency
ug/kg = micrograms per kilogram
J = estimated trace value between the method detection limit and the practical quantitation limit

Method ID:

Sample Location:

Sample ID:

Sample Date:
Sample Depth:

URS T:\EIF Power Plants\PEC Panoche Energy Center\Data Adequacy Requests\60 OCP Sampling\PEC Tables 1&2.xls\1SoilOCP



TABLE 1
SOIL ANALYTICAL RESULTS ORGANOCHLORINE PESTICIDES

Planned Panoche Energy Center
Fresno County, CA

Page 2 of 2

ANALYTE Units
Aldrin ug/kg
a-BHC ug/kg
b-BHC ug/kg
g-BHC ug/kg
d-BHC ug/kg
Chlordane ug/kg
Chloroneb ug/kg
4,4'-DDD ug/kg
4,4'-DDE ug/kg
4,4'-DDT ug/kg
Dieldrin ug/kg
Endosulfan I ug/kg
Endosulfan II ug/kg
Endosulfan sulfate ug/kg
Endrin ug/kg
Endrin Aldehyde ug/kg
Heptachlor ug/kg
Heptachlor epoxide ug/kg
Methoxychlor ug/kg
Mirex ug/kg
Toxaphene ug/kg
Trifluralin ug/kg

Method ID:

Sample Location:

Sample ID:

Sample Date:
Sample Depth:

B13,B14,B15,B16 B17,B18,B19,B20 B21,B22,B23,B24 B25,B26,B27,B28 B29,B30,B31,B32 B33,B34,B35,B36 B37,B38,B39,B40

Composite 4 Composite 5 Composite 6 Composite 7 Composite 8 Composite 9 Composite 10

12/19/06 12/19/06 12/19/06 12/19/06 12/19/06 12/19/06 12/19/06
0-3" 0-3" 0-3" 0-3" 0-3" 0-3" 0-3"

USEPA 8081A USEPA 8081A USEPA 8081A USEPA 8081A USEPA 8081A USEPA 8081A USEPA 8081A

< 5 < 5 < 5 < 5 < 5 < 5 < 5
< 5 < 5 < 5 < 5 < 5 < 5 < 5
< 5 < 5 < 5 < 5 < 5 < 5 < 5
< 5 < 5 < 5 < 5 < 5 < 5 < 5
< 5 < 5 < 5 < 5 < 5 < 5 < 5
< 25 < 25 < 25 < 25 < 25 < 25 < 25
< 500 < 500 < 500 < 500 < 500 < 500 < 500
5.9 5.1 4.1  J 5.5 3.7  J 4.4  J 4.0  J
21.6 13.9 13.6 16.8 12.8 16.2 16.2
21.5 17.0 15.1 18.7 13.6 16.4 14.8
< 5 < 5 < 5 < 5 < 5 < 5 < 5
< 5 < 5 < 5 < 5 < 5 < 5 < 5
< 5 < 5 < 5 < 5 < 5 < 5 < 5
< 5 < 5 < 5 < 5 < 5 < 5 < 5
< 5 < 5 < 5 < 5 < 5 < 5 < 5
< 5 < 5 < 5 < 5 < 5 < 5 < 5
< 5 < 5 < 5 < 5 < 5 < 5 < 5
< 5 < 5 < 5 < 5 < 5 < 5 < 5
< 5 < 5 < 5 < 5 < 5 < 5 < 5
< 50 < 50 < 50 < 50 < 50 < 50 < 50
180 216 175 229 158 191 182

< 100 < 100 < 100 < 100 < 100 < 100 < 100

NOTES:
Detected concentrations are printed in boldface type.
“< #” indicates that the chemical was not detected at or above the analytical reporting limit (#).
USEPA = U.S. Environmental Protection Agency
ug/kg = micrograms per kilogram
J = estimated trace value between the method detection limit and the practical quantitation limit
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TABLE 2
 SOIL ANALYTICAL RESULTS TITLE 22 METALS

Planned Panoche Energy Center
Fresno County, CA

Page 1 of 2

B1 B5 B9 B13 B13 B20 B24 B28 B32 B33

B-1 @ 0-3" B-5 @ 0-3" B-9 @ 0-3" B-13 @ 0-3" B-13 @ 0-3" 
Duplicate B-20 @ 0-3" B-24 @ 0-3" B-28 @ 0-3" B-32 @ 0-3" B-33 @ 0-3"

12/19/06 12/19/06 12/19/06 12/19/06 12/19/06 12/19/06 12/19/06 12/19/06 12/19/06 12/19/06
0-3" 0-3" 0-3" 0-3" 0-3" 0-3" 0-3" 0-3" 0-3" 0-3"

USEPA 
6010B/7471A

USEPA 
6010B/7471A

USEPA 
6010B/7471A

USEPA 
6010B/7471A

USEPA 
6010B/7471A

USEPA 
6010B/7471A

USEPA 
6010B/7471A

USEPA 
6010B/7471A

USEPA 
6010B/7471A

USEPA 
6010B/7471A

ANALYTE Units
Antimony mg/kg
Arsenic mg/kg 8.0 7.3 4.9 7.1 6.7 7.6 6.3 7.2 7.8 12.2
Barium mg/kg
Beryllium mg/kg
Cadmium mg/kg
Chromium mg/kg
Cobalt mg/kg
Copper mg/kg
Lead mg/kg
Mercury mg/kg
Molybdenum mg/kg
Nickel mg/kg
Selenium mg/kg
Silver mg/kg
Thallium mg/kg
Vanadium mg/kg
Zinc mg/kg

NOTES:
Detected concentrations are printed in boldface type.
A blank entry indicates the sample was not analyzed for that chemical.
“< #” indicates that the chemical was not detected at or above the analytical reporting limit (#).
USEPA = U.S. Environmental Protection Agency
mg/kg = milligrams per kilogram

Method ID:

Sample Location:

Sample ID:

Sample Date:
Sample Depth:

URS T:\EIF Power Plants\PEC Panoche Energy Center\Data Adequacy Requests\60 OCP Sampling\PEC Tables 1&2.xls\2SoilMetal



TABLE 2
 SOIL ANALYTICAL RESULTS TITLE 22 METALS

Planned Panoche Energy Center
Fresno County, CA

Page 2 of 2

ANALYTE Units
Antimony mg/kg
Arsenic mg/kg
Barium mg/kg
Beryllium mg/kg
Cadmium mg/kg
Chromium mg/kg
Cobalt mg/kg
Copper mg/kg
Lead mg/kg
Mercury mg/kg
Molybdenum mg/kg
Nickel mg/kg
Selenium mg/kg
Silver mg/kg
Thallium mg/kg
Vanadium mg/kg
Zinc mg/kg

Method ID:

Sample Location:

Sample ID:

Sample Date:
Sample Depth:

B37 B5,B6,B7,B8 B5,B6,B7,B8 B9,B10,B11,B12 B29,B30,B31,B32 B33,B34,B35,B36

B-37 @ 0-3" Composite 2 Composite 2 
Duplicate Composite 3 Composite 8 Composite 9

12/19/06 12/19/06 12/19/06 12/19/06 12/19/06 12/19/06
0-3" 0-3" 0-3" 0-3" 0-3" 0-3"

USEPA 
6010B/7471A

USEPA 
6010B/7471A

USEPA 
6010B/7471A

USEPA          
6010B/7471A

USEPA          
6010B/7471A

USEPA          
6010B/7471A

< 2 < 2 < 2 < 2 < 2
8.4 7.7 8.8 10 8.2 9.9

327 353 437 361 425
< 2 < 2 < 2 < 2 < 2
< 2 < 2 < 2 < 2 < 2
< 2 < 2 < 2 < 2 < 2
9.1 11 13 11 12
27 29 38 30 35
10 11 14 11 11

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05
< 2 < 2 < 2 < 2 < 2
13 20 27 38 41

< 0.5 < 0.5 < 0.5 < 0.5 < 0.5
< 2 < 2 < 2 < 2 < 2
< 2 < 2 < 2 < 2 < 2
85 90 111 108 127
84 96 117 98 110

NOTES:
Detected concentrations are printed in boldface type.
A blank entry indicates the sample was not analyzed for that chemical.
“< #” indicates that the chemical was not detected at or above the analytical reporting limit (#).
USEPA = U.S. Environmental Protection Agency
mg/kg = milligrams per kilogram

URS T:\EIF Power Plants\PEC Panoche Energy Center\Data Adequacy Requests\60 OCP Sampling\PEC Tables 1&2.xls\2SoilMetal



TABLE 3
SUMMARY OF CHEMICALS DETECTED IN SURFACE SOIL

Planned Panoche Energy Center
Fresno County, CA

Page 1 of 1

Chemical Detected at Site
Number of 
Samples

Number of 
Detections

Frequency of 
Detection       (%)

Site                
Minimum 

Concentration     
(mg/kg)

Site                
Maximum 

Concentration       
(mg/kg)

Site                
Arithmetic Mean 
Concentration 

(mg/kg)

Commercial/           
Industrial             
CHHSL               
(mg/kg)

Naturally Occurring Metals

Arsenic 16 16 100 4.9 12.2 8.0 0.24
Barium 5 5 100 327 437 381 63,000
Cobalt 5 5 100 9.1 13 11 3,200
Copper 5 5 100 27 38 32 38,000
Lead 5 5 100 10 14 11 3,500
Nickel 5 5 100 13 41 28 16,000
Vanadium 5 5 100 85 127 104 6,700
Zinc 5 5 100 84 117 101 100,000

Organochlorine Pesticides

4,4'-DDD 15 15 100 0.0037  J 0.0060 0.0056 9.0
4,4'-DDE 15 15 100 0.0107 0.0216 0.0144 6.3
4,4'-DDT 15 15 100 0.0136 0.0215 0.0163 6.3
Toxaphene 15 15 100 0.133 0.229 0.182 1.8

NOTES:

mg/kg = milligrams per kilogram
J = estimated trace value between the method detection limit and the practical quantitation limit
CHHSL = California Human Health Screening Level

The number of samples and number of detections include discrete, composite, and duplicate samples.

URS T:\EIF Power Plants\PEC Panoche Energy Center\Data Adequacy Requests\60 OCP Sampling\PEC Table 3.xls\soil



Alpha Scientific Corporation
Environmental Laboratories

16760 Gridley Road, Cerritos, CA 90703                                                          Phone: (562) 809-8880    Fax: (562) 809-88011

12-26-2006

Mr. Stuart St. Clair
URS Corporation
30 River Park Place West, Suite 180
Fresno, CA 93720

Project: 29869765
Project Site: Panoche Energy Center
Sample Date: 12-19-2006
Lab Job No.: UR612122

Dear Mr. St. Clair:

Enclosed please find the analytical report for the sample(s) received by Alpha Scientific Corporation on 
12-20-2006 and analyzed for the following analytes:

EPA 8081A (Organochlorine Pesticides)
EPA 6010B/7471A for CAM Metals
EPA 6010B (Arsenic)

The sample(s) arrived in good conditions (i.e., chilled, intact) and with a chain of custody record attached.

Alpha Scientific Corporation is a CA DHS certified laboratory (Certificate Number 2633).  Thank you for giving us
the opportunity to serve you. Please feel free to call me at (562) 809-8880 if our laboratory can be of further service
to you.

Sincerely,

Roger  Wang, Ph. D.
Laboratory Director

Enclosures

This cover letter is an integral part of this analytical report.



Alpha Scientific Corporation
Environmental Laboratories

16760 Gridley Road, Cerritos, CA 90703                                                          Phone: (562) 809-8880    Fax: (562) 809-88012

Client URS Corporation Lab Job No.: UR612122
Project: 29869765
Project Site: Panoche Energy Center Date Sampled: 12-19-2006
Matrix: Soil Date Received: 12-20-2006
Extraction Method: EPA 3550B Date Extracted: 12-20-2006
Batch No.: 1220-PS1 Date Analyzed: 12-20-2006

Date Reported: 12-21-2006

EPA 8081A (Organochlorine Pesticides)
Reporting Unit: µg/kg (ppb)

LAB SAMPLE I.D. MB UR612122-
(1-4)

UR612122-
(5-8)

UR612122-
(5-8) DUP

UR612122-
(9-12)

UR612122-
(13-16)

UR612122-
(17-20)

CLIENT SAMPLE I.D. 
Composite

1
(B1-B4)

Composite
2

(B5-B8)

Composite 
2 DUP

(B5-B8)

Composite
3

(B9-B12)

Composite 
4

(B13-B16)

Composite
5

(B17-B20)
DILUTION FACTOR 1 1 1 1 1 1

COMPOUND MDL PQL
Alpha-BHC 3 5 ND ND ND ND ND ND ND
Gamma-BHC (Lindane) 3 5 ND ND ND ND ND ND ND
Heptachlor 3 5 ND ND ND ND ND ND ND
Aldrin 3 5 ND ND ND ND ND ND ND
Beta-BHC 3 5 ND ND ND ND ND ND ND
Delta-BHC 3 5 ND ND ND ND ND ND ND
Heptachlor Epoxide 3 5 ND ND ND ND ND ND ND
Endosulfan I 3 5 ND ND ND ND ND ND ND
4,4'-DDE 3 5 ND 10.7 12.5 12.4 13.3 21.6 13.9
Dieldrin 3 5 ND ND ND ND ND ND ND
Endrin 3 5 ND ND ND ND ND ND ND
4,4'-DDD 3 5 ND 3.8J 4.6J 4.9J 4.3J 5.9 5.1
Endosulfan II 3 5 ND ND ND ND ND ND ND
4,4'-DDT 3 5 ND 13.6 16.2 16.5 15.0 21.5 17.0
Endrin Aldehyde 3 5 ND ND ND ND ND ND ND
Endosulfan Sulfate 3 5 ND ND ND ND ND ND ND
Methoxychlor 3 5 ND ND ND ND ND ND ND
Chlordane 15 25 ND ND ND ND ND ND ND
Toxaphene 60 100 ND 133 180 181 184 180 216
Chloroneb 250 500 ND ND ND ND ND ND ND
Trifluralin 50 100 ND ND ND ND ND ND ND
Mirex 20 50 ND ND ND ND ND ND ND

MDL=Method Detection Limit; PQL=Practical Quantitation Limit; MB=Method Blank; 
ND=Not Detected (below DF × MDL)
* : Obtained from a higher dilution analysis.  
J : Trace value. Result is lower than PQL but higher than MDL. 



Alpha Scientific Corporation
Environmental Laboratories

16760 Gridley Road, Cerritos, CA 90703                                                          Phone: (562) 809-8880    Fax: (562) 809-88013

Client URS Corporation Lab Job No.: UR612122
Project: 29869765
Project Site: Panoche Energy Center Date Sampled: 12-19-2006
Matrix: Soil Date Received: 12-20-2006
Extraction Method: EPA 3550B Date Extracted: 12-20-2006
Batch No.: 1220-PS1 Date Analyzed: 12-20-2006

Date Reported: 12-21-2006

EPA 8081A (Organochlorine Pesticides)
Reporting Unit: µg/kg (ppb)

LAB SAMPLE I.D. MB UR612122-
(21-24)

UR612122-
(25-28)

UR612122-
(29-32)

UR612122-
(33-36)

UR612122-
(37-40)

CLIENT SAMPLE I.D. Composite 6
(B21-B24)

Composite 7
(B25-B28)

Composite 8
(B29-B32)

Composite 9
(B33-B36)

Composite 10
(B37-B40)

DILUTION FACTOR 1 1 1 1 1
COMPOUND MDL PQL

Alpha-BHC 3 5 ND ND ND ND ND ND
Gamma-BHC (Lindane) 3 5 ND ND ND ND ND ND
Heptachlor 3 5 ND ND ND ND ND ND
Aldrin 3 5 ND ND ND ND ND ND
Beta-BHC 3 5 ND ND ND ND ND ND
Delta-BHC 3 5 ND ND ND ND ND ND
Heptachlor Epoxide 3 5 ND ND ND ND ND ND
Endosulfan I 3 5 ND ND ND ND ND ND
4,4'-DDE 3 5 ND 13.6 16.8 12.8 16.2 16.2
Dieldrin 3 5 ND ND ND ND ND ND
Endrin 3 5 ND ND ND ND ND ND
4,4'-DDD 3 5 ND 4.1J 5.5 3.7J 4.4J 4.0 J
Endosulfan II 3 5 ND ND ND ND ND ND
4,4'-DDT 3 5 ND 15.1 18.7 13.6 16.4 14.8
Endrin Aldehyde 3 5 ND ND ND ND ND ND
Endosulfan Sulfate 3 5 ND ND ND ND ND ND
Methoxychlor 3 5 ND ND ND ND ND ND
Chlordane 15 25 ND ND ND ND ND ND
Toxaphene 60 100 ND 175 229 158 191 182
Chloroneb 250 500 ND ND ND ND ND ND
Trifluralin 50 100 ND ND ND ND ND ND
Mirex 20 50 ND ND ND ND ND ND

MDL=Method Detection Limit; PQL=Practical Quantitation Limit; MB=Method Blank; 
ND=Not Detected (below DF × MDL)
* : Obtained from a higher dilution analysis.  
J : Trace value. Result is lower than PQL but higher than MDL. 



Alpha Scientific Corporation
Environmental Laboratories

16760 Gridley Road, Cerritos, CA 90703                                                          Phone: (562) 809-8880    Fax: (562) 809-88014

Client URS Corporation Lab Job No.: UR612122
Project: 29869765
Project Site: Panoche Energy Center Date Sampled: 12-19-2006
Matrix: Soil Date Received: 12-20-2006
Extraction Method: EPA 3550B Date Extracted: 12-22-2006
Batch No.: 1222-PS1 Date Analyzed: 12-22-2006

Date Reported: 12-26-2006

EPA 8081A (Organochlorine Pesticides)
Reporting Unit: µg/kg (ppb)

LAB SAMPLE I.D. MB UR612122-
25

UR612122-
26

UR612122-
27

UR612122-
28

CLIENT SAMPLE I.D. B-25@ 0-3" B-26@ 0-3" B-27@ 0-3" B-28@ 0-3"
DILUTION FACTOR 1 1 1 1

COMPOUND MDL PQL
Alpha-BHC 3 5 ND ND ND ND ND
Gamma-BHC (Lindane) 3 5 ND ND ND ND ND
Heptachlor 3 5 ND ND ND ND ND
Aldrin 3 5 ND ND ND ND ND
Beta-BHC 3 5 ND ND ND ND ND
Delta-BHC 3 5 ND ND ND ND ND
Heptachlor Epoxide 3 5 ND ND ND ND ND
Endosulfan I 3 5 ND ND ND ND ND
4,4'-DDE 3 5 ND 13.2 18.3 13.2 11.9
Dieldrin 3 5 ND ND ND ND ND
Endrin 3 5 ND ND ND ND ND
4,4'-DDD 3 5 ND 4.3 J 6.0 4.0J 4.8J
Endosulfan II 3 5 ND ND ND ND ND
4,4'-DDT 3 5 ND 16.7 19.1 14.3 15.8
Endrin Aldehyde 3 5 ND ND ND ND ND
Endosulfan Sulfate 3 5 ND ND ND ND ND
Methoxychlor 3 5 ND ND ND ND ND
Chlordane 15 25 ND ND ND ND ND
Toxaphene 60 100 ND 160 218 156 181
Chloroneb 250 500 ND ND ND ND ND
Trifluralin 50 100 ND ND ND ND ND
Mirex 20 50 ND ND ND ND ND

MDL=Method Detection Limit; PQL=Practical Quantitation Limit; MB=Method Blank; 
ND=Not Detected (below DF × MDL)
* : Obtained from a higher dilution analysis.  
J : Trace value. Result is lower than PQL but higher than MDL. 



Alpha Scientific Corporation
Environmental Laboratories

16760 Gridley Road, Cerritos, CA 90703                                                          Phone: (562) 809-8880    Fax: (562) 809-88015

12-26-2006

Client URS Corporation Lab Job No.: UR612122
Project: 29869765
Project Site: Panoche Energy Center Date Sampled: 12-19-2006
Matrix: Soil Date Received: 12-20-2006
Extraction Method: EPA 3050B Date Extracted: 12-20-2006
Batch No.: 1220-MS1 Date Analyzed: 12-20-2006

Date Reported: 12-21-2006

EPA 6010B/7471A for Cam Metals (TTLC)
Reporting Units: mg/kg (ppm)

Element EPA
Method

Method
Blank

UR612122-
(5-8)

UR612122-
(5-8)DUP

UR612122-
(9-12)

UR612122-
(29-32)

UR612122-
(33-36) Reporting

Composite 2
(B5-B8)

Composite 2
(B5-B8)Dup

Composite 3
(B9-B12)

Composite 8
(B29-B32)

Composite 9
(B33-B36) Limit

Antimony (Sb) 6010B ND ND ND ND ND ND 2
Arsenic (As) 6010B ND 7.7 8.8 10 8.2 9.9 0.5
Barium (Ba) 6010B ND 327 353 437 361 425 2

Beryllium (Be) 6010B ND ND ND ND ND ND 2
Cadmium (Cd) 6010B ND ND ND ND ND ND 2
Chromium (Cr) 6010B ND ND ND ND ND ND 2

Cobalt (Co) 6010B ND 9.1 11 13 11 12 2
Copper (Cu) 6010B ND 27 29 38 30 35 2

Lead (Pb) 6010B ND 10 11 14 11 11 2
Mercury (Hg) 7471A ND ND ND ND ND ND 0.05
Molybdenum

(Mo) 6010B ND ND ND ND ND ND 2

Nickel (Ni) 6010B ND 13 20 27 38 41 2
Selenium (Se) 6010B ND ND ND ND ND ND 0.5

Silver (Ag) 6010B ND ND ND ND ND ND 2
Thallium (Tl) 6010B ND ND ND ND ND ND 2
Vanadium (V) 6010B ND 85 90 111 108 127 2

Zinc (Zn) 6010B ND 84 96 117 98 110 1

ND: Not Detected (at the specified limit).



Alpha Scientific Corporation
Environmental Laboratories

16760 Gridley Road, Cerritos, CA 90703                                                          Phone: (562) 809-8880    Fax: (562) 809-88016

12-26-2006

Client URS Corporation Lab Job No.: UR612122
Project: 29869765
Project Site: Panoche Energy Center Date Sampled: 12-19-2006
Matrix: Soil Date Received: 12-20-2006
Extraction Method: EPA 3050B Date Extracted: 12-20-2006
Batch No.: 1220-MS1 Date Analyzed: 12-20-2006

Date Reported: 12-21-2006

EPA 6010B (Arsenic, TTLC)
Reporting Unit:  mg/kg (ppm)

Sample ID Lab ID Arsenic (As) Reporting Limit

MB ND 0.5

B-1@ 0-3" UR612122-1 8.0 0.5

B-5@ 0-3" UR612122-5 7.3 0.5

B-9@ 0-3" UR612122-9 4.9 0.5

B-13@ 0-3" UR612122-13 7.1 0.5

B-20@ 0-3" UR612122-20 7.6 0.5

B-24@ 0-3" UR612122-24 6.3 0.5

B-28@ 0-3" UR612122-28 7.2 0.5

B-32@ 0-3" UR612122-32 7.8 0.5

B-33@ 0-3" UR612122-33 12.2 0.5

B-37@ 0-3" UR612122-37 8.4 0.5

B-13@ 0-3" UR612122-13 (DUP) 6.7 0.5

ND: Not Detected (at the specified limit).



Alpha Scientific Corporation
Environmental Laboratories

16760 Gridley Road, Cerritos, CA 90703                                                          Phone: (562) 809-8880    Fax: (562) 809-88017

12-26-2006

EPA 8081A (Pesticides)
Batch QA/QC Report

Client: URS Corporation        Lab Job No.: UR612122
Project: 29869765
Matrix: Soil Lab Sample I.D: SS1220-1
Batch No.: 1220-PS1 Date Analyzed: 12-20-2006

I. MS/MSD Report
Unit: ppb

Analyte Method
Blank

Spike
Conc.

MS MSD MS 
%Rec.

MSD
%Rec.

% RPD %RPD
Accept.
Limit

%Rec
Accept.
Limit

Gamma-BHC ND 20 22.2 22.4 111.0 112.0 0.9 30 46-127

Heptachlor ND 20 22.4 22.6 112.0 113.0 0.9 30 31-134

Aldrin ND 20 24.8 22.6 124.0 113.0 9.3 30 36-132

Dieldrin ND 20 18.1 17.9 90.5 89.5 1.1 30 21-134

Endrin ND 20 22.5 24.8 112.5 124.0 9.7 30 42-139

4,4'-DDT ND 20 21.9 20.9 109.5 104.5 4.7 30 21-134

II. LCS Result
Unit: ppb

Analyte LCS Report Value True Value Rec.% Accept. Limit

Gamma-BHC 22.3 20 111.5 80-120

Heptachlor 23.0 20 115.0 80-120

Aldrin 23.1 20 115.5 80-120

Dieldrin 23.0 20 115.0 80-120

Endrin 23.4 20 117.0 80-120

4,4'-DDT 22.1 20 110.5 80-120

ND: Not Detected.



Alpha Scientific Corporation
Environmental Laboratories

16760 Gridley Road, Cerritos, CA 90703                                                          Phone: (562) 809-8880    Fax: (562) 809-88018

12-26-2006

EPA 8081A (Pesticides)
Batch QA/QC Report

Client: URS Corporation        Lab Job No.: UR612122
Project: 29869765
Matrix: Soil Lab Sample I.D: SS1222-1
Batch No.: 1222-PS1 Date Analyzed: 12-22-2006

I. MS/MSD Report
Unit: ppb

Analyte Method
Blank

Spike
Conc.

MS MSD MS 
%Rec.

MSD
%Rec.

% RPD %RPD
Accept.
Limit

%Rec
Accept.
Limit

Gamma-BHC ND 20 23.2 19.0 116.0 95.0 19.9 30 46-127

Heptachlor ND 20 23.1 19.1 115.5 95.5 19.0 30 31-134

Aldrin ND 20 24.9 18.7 124.5 93.5 28.4 30 36-132

Dieldrin ND 20 17.8 15.0 89.0 75.0 17.1 30 21-134

Endrin ND 20 23.4 21.0 117.0 105.0 10.8 30 42-139

4,4'-DDT ND 20 23.0 21.6 115.0 108.0 6.3 30 21-134

II. LCS Result
Unit: ppb

Analyte LCS Report Value True Value Rec.% Accept. Limit

Gamma-BHC 19.4 20 97.0 80-120

Heptachlor 19.9 20 99.5 80-120

Aldrin 20.1 20 100.5 80-120

Dieldrin 16.3 20 81.5 80-120

Endrin 21.3 20 106.5 80-120

4,4'-DDT 20.9 20 104.5 80-120

ND: Not Detected.



Alpha Scientific Corporation
Environmental Laboratories

16760 Gridley Road, Cerritos, CA 90703                                                          Phone: (562) 809-8880    Fax: (562) 809-88019

12-26-2006

EPA 6010B/7471A  for CAM Metals
Batch QA/QC Report

Client: URS Corporation        Lab Job No.: UR612122
Project: 29869765
Matrix: Soil Lab Sample ID: LCS
Batch No: 1220-MS1 Date Analyzed: 12-20-2006

LCS/LCSD Report
Unit: ppm

Analyte MB
Conc.

LCS 
%Rec.

LCSD
%Rec.

% RPD %RPD
Accept.
Limit

%Rec
Accept.
Limit

Antimony (Sb) ND 97.0 94.0 3.1 30 70-130

Arsenic (As) ND 102.0 97.0 5.0 30 70-130

Barium (Ba) ND 97.0 91.0 6.4 30 70-130

Beryllium (Be) ND 97.0 91.0 6.4 30 70-130

Cadmium (Cd) ND 100.0 98.0 2.0 30 70-130

Chromium (Cr) ND 99.0 97.0 2.0 30 70-130

Cobalt (Co) ND 102.0 95.0 7.1 30 70-130

Copper (Cu) ND 99.0 94.0 5.2 30 70-130

Lead (Pb) ND 96.0 97.0 1.0 30 70-130

Mercury (Hg) ND 104.0 100.0 3.9 30 70-130

Molybdenum
(Mo)

ND 97.0 93.0 4.2 30 70-130

Nickel (Ni) ND 95.0 99.0 4.1 30 70-130

Selenium (Se) ND 102.0 102.0 0.0 30 70-130

Silver (Ag) ND 113.0 97.0 15.2 30 70-130

Thallium (Tl) ND 105.0 94.0 11.1 30 70-130

Vanadium (V) ND 91.0 89.0 2.2 30 70-130

Zinc (Zn) ND 101.0 100.0 1.0 30 70-130

ND: Not Detected 



Alpha Scientific Corporation
Environmental Laboratories

16760 Gridley Road, Cerritos, CA 90703                                                          Phone: (562) 809-8880    Fax: (562) 809-880110

12-26-2006

EPA 6010B (Arsenic)
Batch QA/QC Report

Client: URS Corporation        Lab Job No.: UR612122
Project: 29869765
Matrix: Soil Lab Sample ID: LCS
Batch No: 1220-MS1 Date Analyzed: 12-20-2006

LCS/LCSD Report

Analyte MB
Conc.

LCS 
%Rec.

LCSD
%Rec.

% RPD %RPD
Accept.
Limit

%Rec
Accept.
Limit

Arsenic (As) ND 102.0 97.0 5.0 30 70-130

ND: Not Detected 
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