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Appendix M

Public Health and Safety






Hydrogen Energy California (HECA) Project
4/11/2012
Emissions Summary

Cooling Cooling Ammonia
Tower Tower Cooling Plant
Annual | CTG/HRSG | Coal Dryer (Power (Process Tower Auxiliary | Startup Emergency | Fire Water | Gasification SRU Rectisol | TG Thermal Manufacturing Onsite Onsite
Compound CAS # Rate Stack Stack Block) Area) (ASU) Boiler Heater Generators Pump Flare Flare Flare Oxidizer CO, Vent Complex Truck Train Fugitives
(TPY) (Iblyr) (Iblyr) (Iblyr) (Iblyr) (Iblyr) (Iblyr) (Iblyr) (Iblyr) (Iblyr) (Iblyr) (Iblyr) (Iblyr) (Iblyr) (Iblyr) (Iblyr) (Iblyr) (Ib/yr) (Iblyr)

Acetaldehyde 75-07-0 | 2.15E-02 | 3.66E+01 6.46E+00
Ammonia* 7664-41-7 |1.57E+02| 1.56E+05 | 2.75E+04 1.03E+03 1.18E+05 1.14E+04
Antimony 7440-36-0 | 1.32E-02 | 2.24E+01 3.95E+00
Arsenic 7440-38-2 | 2.88E-02 | 4.88E+01 | 8.61E+00 5.33E-02 8.70E-02 2.40E-02 | 8.89E-02 [ 1.47E-03 1.43E-02 7.75E-04 [ 3.78E-03 2.13E-02
Benzene 71-43-2 | 2.94E-02 | 4.88E+01 [ 8.61E+00 9.33E-01 [ 1.54E-02 1.50E-01 8.14E-03 | 3.97E-02 2.24E-01
Beryllium 7440-41-7 | 3.11E-03 | 5.28E+00 9.33E-01 5.33E-03 [ 8.80E-05 8.56E-04 4.65E-05 | 2.27E-04 1.28E-03
Cadmium 7440-43-9 | 1.15E-01 | 1.95E+02 3.44E+01 4.89E-01 | 8.07E-03 7.85E-02 4.26E-03 | 2.08E-02 1.17E-01
Carbon Disulfide 75-15-0 | 5.50E-01 | 9.35E+02 1.65E+02
Carbonyl Sulfide 463-58-1 [ 2.69E+00 5.32E+03 5.94E+01
Chromium 7440-47-3 | 6.55E-03 | 1.04E+01 1.83E+00 6.22E-01 [ 1.03E-02 9.99E-02 5.42E-03 | 2.64E-02 1.49E-01
Chromium (hexavalent) 18540-29-9( 1.83E-03 | 3.11E+00 5.49E-01
Cobalt 7440-48-4 | 3.14E-03 | 5.28E+00 9.33E-01 3.73E-02 [ 6.16E-04 5.99E-03 3.25E-04 [ 1.59E-03 8.95E-03
Copper* 7440-50-8 | 2.93E-04 1.03E-02 1.69E-02 4.66E-03 [ 3.78E-01 | 6.23E-03 6.06E-02 3.29E-03 | 1.61E-02 9.06E-02
Cyanides 57-12-5 | 6.87E-02 | 1.16E+02 2.04E+01 1.15E+00
Fluoride* 1101 1.44E-03 9.31E-01 1.52E+00 4.20E-01
Formaldehyde 50-00-0 | 2.28E-01 | 3.46E+02 6.10E+01 3.33E+01 [ 5.50E-01 5.35E+00 2.91E-01 | 1.42E+00 [ 7.99E+00
Hexane 110-54-3 | 5.87E-01 8.00E+02 [ 1.32E+01 1.28E+02 6.97E+00| 3.40E+01 1.92E+02
Hydrochloric Acid 7647-01-0 | 1.55E-01 | 2.64E+02 4.66E+01
Hydrogen Fluoride (hydrofluoric acid) 7664-39-3 | 5.98E-01 | 1.02E+03 1.79E+02
Hydrogen Sulfide 7783-06-4 | 2.64E+00 3.01E+03 2.28E+03
Lead 7439-92-1 | 6.70E-03| 1.14E+01 | 2.01E+00
Manganese 7439-96-5 | 1.67E-02 | 2.11E+01 | 3.73E+00 | 2.66E+00 | 4.35E+00 | 1.20E+00 [ 1.69E-01 | 2.79E-03 2.71E-02 1.47E-03 | 7.18E-03 4.05E-02
Mercury 7439-97-6 | 7.71E-03| 1.03E+01 | 4.98E+00 1.16E-01 | 1.91E-03 1.85E-02 1.01E-03 | 4.91E-03 2.77E-02
Methanol 67-56-1 | 7.09E+00 1.42E+04
Methyl Bromide (Bromomethane) 74-83-9 | 5.70E-01 | 9.70E+02 1.71E+02
Methylene Chloride (Dichloromethane) 75-09-2 | 2.63E-02 | 4.47E+01 7.89E+00
Naphthalene 91-20-3 | 3.01E-02 | 5.08E+01 | 8.97E+00 2.71E-01 [ 4.47E-03 4.35E-02 2.36E-03 | 1.15E-02 6.50E-02
Nickel 7440-02-0 | 5.35E-03 | 7.93E+00 1.40E+00 9.33E-01 [ 1.54E-02 1.50E-01 8.14E-03 | 3.97E-02 2.24E-01
Nitric Acid* 7697-37-2 | 8.19E-01 1.64E+03
Phenol 108-95-2 | 4.40E-01 | 7.48E+02 1.32E+02
Propylene* 115-07-1 [6.33E+00 1.27E+04
Selenium 7782-49-2 | 6.77E-03 | 1.14E+01 2.01E+00 4.43E-02 7.23E-02 2.00E-02 | 1.07E-02 | 1.76E-04 1.71E-03 9.30E-05 | 4.53E-04 2.56E-03
Sulfuric Acid and Sulfates* 7664-93-9 | 1.14E+00| 1.93E+03 | 3.41E+02
Toluene 108-88-3 | 1.50E-03| 6.71E-01 1.18E-01 1.51E+00| 2.49E-02 2.43E-01 1.32E-02 | 6.42E-02 3.62E-01
Vanadium* 7440-62-2 | 7.50E-04 1.02E+00 | 1.69E-02 1.64E-01 8.91E-03 [ 4.34E-02 2.45E-01
Diesel Particulate Matter* DPM 7.72E-02 4.51E+01 1.84E+00 1.48E+01|9.26E+01
2-Methylnaphthalene 91-57-6 7.83E-06 1.07E-02 | 1.76E-04 1.71E-03 9.30E-05 | 4.53E-04 2.56E-03
3-Methylchloranthrene 56-49-5 | 5.87E-07 8.00E-04 [ 1.32E-05 1.28E-04 6.97E-06 | 3.40E-05 1.92E-04
7,12-Dimethylbenz(a)anthracene 57-97-6 | 5.22E-06 7.11E-03 [ 1.17E-04 1.14E-03 6.20E-05 [ 3.02E-04 1.71E-03
Acenaphthene 83-32-9 5.87E-07 8.00E-04 [ 1.32E-05 1.28E-04 6.97E-06 | 3.40E-05 1.92E-04
Acenaphthylene 208-96-8 | 5.87E-07 8.00E-04 [ 1.32E-05 1.28E-04 6.97E-06 [ 3.40E-05 1.92E-04
Anthracene 120-12-7 | 7.83E-07 1.07E-03 | 1.76E-05 1.71E-04 9.30E-06 | 4.53E-05 2.56E-04
Benz(a)anthracene 56-55-3 | 2.81E-05| 4.68E-02 8.25E-03 8.00E-04 [ 1.32E-05 1.28E-04 6.97E-06 | 3.40E-05 1.92E-04
Benzo(a)pyrene 50-32-8 | 3.91E-07 5.33E-04 [ 8.80E-06 8.56E-05 4.65E-06 | 2.27E-05 1.28E-04
Benzo(b)fluoranthene 205-99-2 | 5.87E-07 8.00E-04 [ 1.32E-05 1.28E-04 6.97E-06 | 3.40E-05 1.92E-04
Benzo(g,h,i)perylene 191-24-2 | 3.91E-07 5.33E-04 [ 8.80E-06 8.56E-05 4.65E-06 | 2.27E-05 1.28E-04
Benzo(k)fluoranthene 207-08-9 | 5.87E-07 8.00E-04 | 1.32E-05 1.28E-04 6.97E-06 [ 3.40E-05 1.92E-04
Chrysene 218-01-9 | 5.87E-07 8.00E-04 | 1.32E-05 1.28E-04 6.97E-06 [ 3.40E-05 1.92E-04
Dibenzo(a,h)anthracene 53-70-3 3.91E-07 5.33E-04 | 8.80E-06 8.56E-05 4.65E-06 | 2.27E-05 1.28E-04
Dichlorobenzene 106-46-7 | 3.91E-04 5.33E-01 | 8.80E-03 8.56E-02 4.65E-03 | 2.27E-02 1.28E-01
Fluoranthene 206-44-0 | 9.78E-07 1.33E-03 | 2.20E-05 2.14E-04 1.16E-05 | 5.67E-05 3.20E-04
Fluorene 86-73-7 9.13E-07 1.24E-03 | 2.05E-05 2.00E-04 1.08E-05 | 5.29E-05 2.98E-04
Indeno(1,2,3-cd)pyrene 193-39-5 [ 5.87E-07 8.00E-04 | 1.32E-05 1.28E-04 6.97E-06 [ 3.40E-05 1.92E-04
Phenanathrene 85-01-8 5.54E-06 7.55E-03 | 1.25E-04 1.21E-03 6.59E-05 [ 3.21E-04 1.81E-03
Pyrene 129-00-0 [ 1.63E-06 2.22E-03 | 3.67E-05 3.57E-04 1.94E-05 | 9.44E-05 5.33E-04
Total Combined HAPs and TACs (tpy) 181.47 81.44 14.37 0.00 0.00 0.00 0.93 0.01 0.02 0.00 0.07 0.00 0.02 0.10 4.17 59.17 0.01 0.05 2.11E+01
Total HAPs* (tpy) 15.94 2.46 0.44 0.00 0.00 0.00 0.42 0.01 0.00 0.00 0.07 0.00 0.02 0.10 4.17 0.00 0.00 0.00 8.25E+00

Note:

* Denotes pollutants that are not listed as Federal HAPs. These pollutants are not included in the HAP total provided. As shown, combined annual HAP emissions are less than 25 tons per year. Additionally, individual HAP emissions are below 10 tons per year.
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CTG/HRSG and Coal Dryer Stack HAP Emissions Summary

Hydrogen Energy California LLC 4/11/2012
Hydrogen Energy California (HECA) Project

Annual emissions based on 100 percent load at annual average temperature (65°F)

CT Fuel Input (vearly Average - 65°F)= 2,537 10° Btu/hr (higher heating value)
Duct Burner Heat Input (vearly Average - 65°F)= 290 10° Btu/hr (higher heating value)
Total HRSG Heat Input (Yearly Average - 65°F)= 2,827 10° Btu/hr (higher heating value)
Hourly emissions based on 100 percent load at average high ambient temperature (97°F)
CT Fuel Input (Avg. High Ambient - 97°F) = 2,583 10° Btu/hr (higher heating value)
Duct Burner Heat Input (97°F) = 278 10° Btu/hr (higher heating value)
Total HRSG Heat Input (97°F) = 2,861 10° Btu/hr (higher heating value)
HRSG
HRSG (Firing Syngas) Normal Operating Hours = 8000 hrlyr
HRSG (Firing Natural Gas) Normal Operating Hours = 336 hriyr
HRSG Startup Hours = 105 hrlyr
HRSG Shutdown Hours = 18 hriyr
Total HRSG Operating Hours 8,459 hriyr
Coal Dryer
Coal Dryer Normal Operating Hours = 8000 hriyr
Coal Dryer Startup Hours = 102 hriyr
Coal Dryer Shutdown Hours = 8 hriyr
Total Coal Dryer Operating Hours 8,110 hriyr
Exhaust from HRSG normal operation would be splitted into 85% to HRSG stack
15% to coal dryer stack
HRSG + Coal Dryer
Toal Hourly Total Annual
Combined Combined
Emission Emissions CTG/HRSG Stack Coal Dryer Stack
Emission Factor Hourly Annual Hourly Annual Hourly Annual
Compound CAS # (Ib/lO” Btu coal) (Ib/hr) (Ib/yr) (Ib/hr) (Ib/yr)
Acetaldehyde 75-07-0 18 .15E-0: 4. 4.38E-03 .46E+00
Ammonia 7664-41-7 5 ppm 2.17E+0. . 75E+04
Antimony 7440-36-0 11 .15E-0: .95E+00
Arsenic 7440-38-2 24 .87E-0: .61E+00
Benz(a)anthracene 56-55-3 0.0023 .58E-0 .25E-03
enzene 71-43-2 2.4 .87E-0: .61E+00
eryllium 7440-41-7 0.26 L44E-0. 3E-01
Cadmium 7440-43-9 9.6 2.75E-02 44E+01
Carbon disulfide 75-15-0 4 1. 65E+02
Chromium (hexavalent) 18540-29-9 0.15 4. 49E-01
Chromium 7440-47-3 0.51 14 83E+00
Cobalt 7440-48-4 0.26 7.4 .33E-01
Cyanides 7-12-5 5.7 1.6 . .04E+0:
Formaldehyde 0-00-0 17 4.8 4. . 10E+0.
Hydrochloric acid 7647-01- 13 4.66E+0.
Hydrogen fluoride (Hydrofluoric acid) 7664-39-: 50 .79E+0:
Lead 7439-92- 0.56 .14E+0. .01E+0!
Manganese 7439-96- 1.0 L11E+0: . 73E+00
Mercury 7439-97- see notes .03E+0. 4.98E+00
Methyl bromide (Bromomethane) 74-83-9 47.7 . 70E+0: 1.71E+02
Methylene chloride (Dichloromethane; 75-09-2 2.2 4.47E+0 7.89E+00
Naphthalene 91-20-3 25 5.08E+0: .97E+00
Nickel 7440-02-0 0.39 7.93E+0f .40E+00
Phenol 108-95-2 36.8 7.48E+0: .32E+02
Selenium 7782-49-2 0.56 1.14E+0 .01E+00
Sulfuric acid and sulfates 7664-93-9 95 1.93E+0: .41E+02
Toluene 108-88-3 0.033 7.89E-01 .03E-0! 6.71E-01 1.18E-01

Notes:
1) For the normal operating scenario, the unit will primarily fire syngas with natural gas as a backup fuel.
2) Emission factors are taken from Wabash River test data and the National Energy Technology Laboratory, U.S. Dept of Energy, Major Environmental Aspects of
Gasification-based Power Generation Technologies, Final Report, December 2002.
3) Ammonia slip from the SCR (5 parts per million volume dry @ 15 percent Q) - provided by Fluor - see Criteria Pollutant emission spreadsheet for details.
4) Btu = British thermal units.
5) Mercury (Hg) emission estimates are based on the following assumptions:

Total gasifier coal feed rate 4850 stpd
Hg concentration in coal feed 0.09 ppmw
Total Hg in coal feed 0.873 Ib/day =0.09 Ib Hg/10° Ib coal x 2000 Ib/ton

Uncontrolled coal dryer Hg emission (5.5% of feed) from volatilization 0.048 Ib/day
Coal dryer Hg emissions control efficiency 80%

Controlled coal dryer Hg emission from volatilization 0.0096 Ib/day

Total Controlled coal dryer Hg emission from volatilization + HRSG flue gas 0.0147 Ib/day

Hg in syngas from gasifier 0.863 Ib/day
Control efficiency of the mercury cleanup in the syngas 96%

Controlled HG emissions in HRSG flue gas 0.034 Ib/day

Controlled HG emissions from the HRSG stack 0.029 Ib/day

6) The emission rates of natural gas firing (startup, shutdown, and 336 hours of steady state operation) were calculated based on the emission factors used for the syngas firing.
7) Approximiately 15% of the HRSG exhaust is directed to the coal dryer where is passes over pulverized coal to dry it before it is injected into the gasifier. Therefore, it was assumed that HRSG/coal dryer exhaust is split based on 85%/15%. No exhaust will be directed to the coal dryer during natural
gas operations or portions of startup and shutdown.

8) Annual emissions for both HRSG and coal dryer based on the higher hours of operation of the HRSG
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Cooling Towers

HAP Emissions Summary

Hydrogen Energy California LLC 4/11/2012
Hydrogen Energy California (HECA) Project
Cooling Tower Operating Parameters
Power Block  Process Area ASU
Cooling water (CW) circulation rate, gpm = 95,500 162,582 44,876
CW circulation rate (million Ib/hr) = 48 81 22
CW dissolved solids (ppmw) = 9,000 9,000 2,000
Drift, fraction of circulating CW = 0.0005% 0.0005% 0.0005%
Cooling Tower Operating Hours 8,668 8,314 8,314
Number of cells in tower 12 13 4
Assumed maximum TDS in circulating cooling water, normally TDS will be less.
Power Block Cooling Tower
CAS #/ Emission Hourly per | Annual per
OEHHA Factor Hourly Annual Cell Cell
Compound reference # (ppm) (Ib/hr) (Ib/yr) (Ib/hr) (Iblyr)
Arsenic 7440-38-2 0.026 6.15E-06 5.33E-02 5.12E-07 4.44E-03
Copper 7440-50-8 0.005 1.19E-06 1.03E-02 9.95E-08 8.62E-04
Fluoride 1101 0.45 1.07E-04 9.31E-01 8.95E-06 7.76E-02
Manganese 7439-96-5 1.29 3.07E-04 2.66E+00 2.56E-05 2.22E-01
Selenium 7784-49-2 0.02 5.11E-06 4.43E-02 4.26E-07 3.69E-03
Notes:
1) The emissions are based on the concentrations of each constituent found in the raw cooling water analysis, cycles of concentration,
and drift rate.
2) Arsenic ppm value shown taken as average of analytical test results (Fruit Growers Laboratory).
3) Copper ppm value shown is one-half of stated detection limit.
4) Fluoride ppm value shown taken as average of analytical test results (Fruit Growers Laboratory).
5) Manganese ppm value shown taken as average of analytical test results (Fruit Growers Laboratory).
6) Selenium ppm value shown taken as average of analytical test results (DWR).
Process Area Cooling Tower
CAS #/ Emission Hourly per | Annual per
OEHHA Factor Hourly Annual Cell Cell
Compound reference # (ppm) (Ib/hr) (Ib/yr) (Ib/hr) (Iblyr)
Arsenic 7440-38-2 0.026 1.05E-05 8.70E-02 8.05E-07 6.69E-03
Copper 7440-50-8 0.005 2.03E-06 1.69E-02 1.56E-07 1.30E-03
Fluoride 1101 0.45 1.83E-04 1.52E+00 1.41E-05 1.17E-01
Manganese 7439-96-5 1.29 5.23E-04 4.35E+00 4.02E-05 3.34E-01
Selenium 7784-49-2 0.02 8.70E-06 7.23E-02 6.69E-07 5.56E-03
Notes:
1) The emissions are based on the concentrations of each constituent found in the raw cooling water analysis, cycles of concentration,
and drift rate.
2) Arsenic ppm value shown taken as average of analytical test results (Fruit Growers Laboratory).
3) Copper ppm value shown is one-half of stated detection limit.
4) Fluoride ppm value shown taken as average of analytical test results (Fruit Growers Laboratory).
5) Manganese ppm value shown taken as average of analytical test results (Fruit Growers Laboratory).
6) Selenium ppm value shown taken as average of analytical test results (DWR).
ASU Cooling Tower
CAS #/ Emission Hourly per | Annual per
OEHHA Factor Hourly Annual Cell Cell
Compound reference # (ppm) (Ib/hr) (Ib/yr) (Ib/hr) (Iblyr)
Arsenic 7440-38-2 0.026 2.89E-06 2.40E-02 7.22E-07 6.00E-03
Copper 7440-50-8 0.005 5.61E-07 4.66E-03 1.40E-07 1.17E-03
Fluoride 1101 0.45 5.05E-05 4.20E-01 1.26E-05 1.05E-01
Manganese 7439-96-5 1.29 1.44E-04 1.20E+00 3.61E-05 3.00E-01
Selenium 7784-49-2 0.02 2.40E-06 2.00E-02 6.00E-07 4.99E-03

Notes:

1) The emissions are based on the concentrations of each constituent found in the raw cooling water analysis, cycles of concentration,

and drift rate.

2) Arsenic ppm value shown taken as average of analytical test results (Fruit Growers Laboratory).

3) Copper ppm value shown is one-half of stated detection limit.
4) Fluoride ppm value shown taken as average of analytical test results (Fruit Growers Laboratory).

5) Manganese ppm value shown taken as average of analytical test results (Fruit Growers Laboratory).
6) Selenium ppm value shown taken as average of analytical test results (DWR).
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Auxiliary Boiler HAP Emissions Summary

Hydrogen Energy California LLC 4/11/2012
Hydrogen Energy California (HECA) Project

Operating Parameters

Auxiliary Boiler Heat Input = 213 10° Btu/hr (HHV)
Natural gas heating value = 1,050 Btu/scf
Fuel usage = 0.203 10° scffhr
Auxiliary Boiler Operating Hours = 2,190 hours per year
Emission Factor Hourly Annual
Compound CAS # (Ib/lO6 scf) (Ib/hr) (Ib/yr)
Ammonia 7664-41-7 5 ppm 4.69E-01 1.03E+03
Arsenic 7440-38-2 2.00E-04 4.06E-05 8.89E-02
Benzene 71-43-2 2.10E-03 4.26E-04 9.33E-01
Beryllium 7440-41-7 1.20E-05 2.43E-06 5.33E-03
Cadmium 7440-43-9 1.10E-03 2.23E-04 4.89E-01
Chromium 7440-47-3 1.40E-03 2.84E-04 6.22E-01
Cobalt 7440-48-4 8.40E-05 1.70E-05 3.73E-02
Copper 7440-50-8 8.50E-04 1.72E-04 3.78E-01
Formaldehyde 50-00-0 7.50E-02 1.52E-02 3.33E+01
Hexane 110-54-3 1.80E+00 3.65E-01 8.00E+02
Manganese 7439-96-5 3.80E-04 7.71E-05 1.69E-01
Mercury 7439-97-6 2.60E-04 5.27E-05 1.16E-01
Naphthalene 91-20-3 6.10E-04 1.24E-04 2.71E-01
Nickel 7440-02-0 2.10E-03 4.26E-04 9.33E-01
Selenium 7782-49-2 2.40E-05 4.87E-06 1.07E-02
Toluene 108-88-3 3.40E-03 6.90E-04 1.51E+00
Vanadium 7440-62-2 2.30E-03 4.67E-04 1.02E+00
Benzo(a)pyrene 50-32-8 1.20E-06 2.43E-07 5.33E-04
Benz(a)anthracene 56-55-3 1.80E-06 3.65E-07 8.00E-04
Benzo(b)fluoranthene 205-99-2 1.80E-06 3.65E-07 8.00E-04
Chrysene 218-01-9 1.80E-06 3.65E-07 8.00E-04
Dibenzo(a,h)anthracene 53-70-3 1.20E-06 2.43E-07 5.33E-04
Dichlorobenzene 106-46-7 1.20E-03 2.43E-04 5.33E-01
Indeno(1,2,3-cd)pyrene 193-39-5 1.80E-06 3.65E-07 8.00E-04
2-Methylnaphthalene 91-57-6 2.40E-05 4.87E-06 1.07E-02
3-Methylchloranthrene 56-49-5 1.80E-06 3.65E-07 8.00E-04
7,12-Dimethylbenz(a)anthracene 57-97-6 1.60E-05 3.25E-06 7.11E-03
Acenaphthene 83-32-9 1.80E-06 3.65E-07 8.00E-04
Acenaphthylene 208-96-8 1.80E-06 3.65E-07 8.00E-04
Anthracene 120-12-7 2.40E-06 4.87E-07 1.07E-03
Benzo(g,h,i)perylene 191-24-2 1.20E-06 2.43E-07 5.33E-04
Benzo(k)fluoranthene 207-08-9 1.80E-06 3.65E-07 8.00E-04
Fluoranthene 206-44-0 3.00E-06 6.09E-07 1.33E-03
Fluorene 86-73-7 2.80E-06 5.68E-07 1.24E-03
Phenanathrene 85-01-8 1.70E-05 3.45E-06 7.55E-03
Pyrene 129-00-0 5.00E-06 1.01E-06 2.22E-03

Notes:
1) Emission factors (Ib/106 scf) are from EPA AP-42, Chapter 1.4, Table 1.4-3 and 1.4-4.
2) Ammonia slip from the SCR (5 parts per million volume dry @ 15 percent Q) - provided by Fluor - see Criteria Pollutant emission spreadsheet for
details.
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Ammonia Plant Startup Heater HAP Emissions Summary

Hydrogen Energy California LLC 4/11/2012
Hydrogen Energy California (HECA) Project

Operating Parameters

Heat Input = 55 10° Btu/hr (HHV)
Natural gas heating value = 1,050 Btu/scf
Fuel usage = 0.052 10° scffhr
Operating Hours = 140 hours per year

Emission Factor Hourly Annual

Compound CAS # (Ib/10° scf) (Ib/hr) (Ib/yr)
Arsenic 7440-38-2 2.00E-04 1.05E-05 1.47E-03
Benzene 71-43-2 2.10E-03 1.10E-04 1.54E-02
Beryllium 7440-41-7 1.20E-05 6.29E-07 8.80E-05
Cadmium 7440-43-9 1.10E-03 5.76E-05 8.07E-03
Chromium 7440-47-3 1.40E-03 7.33E-05 1.03E-02
Cobalt 7440-48-4 8.40E-05 4.40E-06 6.16E-04
Copper 7440-50-8 8.50E-04 4.45E-05 6.23E-03
Formaldehyde 50-00-0 7.50E-02 3.93E-03 5.50E-01
Hexane 110-54-3 1.80E+00 9.43E-02 1.32E+01
Manganese 7439-96-5 3.80E-04 1.99E-05 2.79E-03
Mercury 7439-97-6 2.60E-04 1.36E-05 1.91E-03
Naphthalene 91-20-3 6.10E-04 3.20E-05 4.47E-03
Nickel 7440-02-0 2.10E-03 1.10E-04 1.54E-02
Selenium 7782-49-2 2.40E-05 1.26E-06 1.76E-04
Toluene 108-88-3 3.40E-03 1.78E-04 2.49E-02
Vanadium 7440-62-2 2.30E-03 1.20E-04 1.69E-02
Benzo(a)pyrene 50-32-8 1.20E-06 6.29E-08 8.80E-06
Benz(a)anthracene 56-55-3 1.80E-06 9.43E-08 1.32E-05
Benzo(b)fluoranthene 205-99-2 1.80E-06 9.43E-08 1.32E-05
Chrysene 218-01-9 1.80E-06 9.43E-08 1.32E-05
Dibenzo(a,h)anthracene 53-70-3 1.20E-06 6.29E-08 8.80E-06
Dichlorobenzene 106-46-7 1.20E-03 6.29E-05 8.80E-03
Indeno(1,2,3-cd)pyrene 193-39-5 1.80E-06 9.43E-08 1.32E-05
2-Methylnaphthalene 91-57-6 2.40E-05 1.26E-06 1.76E-04
3-Methylchloranthrene 56-49-5 1.80E-06 9.43E-08 1.32E-05
7,12-Dimethylbenz(a)anthracene 57-97-6 1.60E-05 8.38E-07 1.17E-04
Acenaphthene 83-32-9 1.80E-06 9.43E-08 1.32E-05
Acenaphthylene 208-96-8 1.80E-06 9.43E-08 1.32E-05
Anthracene 120-12-7 2.40E-06 1.26E-07 1.76E-05
Benzo(g,h,i)perylene 191-24-2 1.20E-06 6.29E-08 8.80E-06
Benzo(k)fluoranthene 207-08-9 1.80E-06 9.43E-08 1.32E-05
Fluoranthene 206-44-0 3.00E-06 1.57E-07 2.20E-05
Fluorene 86-73-7 2.80E-06 1.47E-07 2.05E-05
Phenanathrene 85-01-8 1.70E-05 8.90E-07 1.25E-04
Pyrene 129-00-0 5.00E-06 2.62E-07 3.67E-05

Notes:
1) Emission factors (Ib/106 scf) are from EPA AP-42, Chapter 1.4, Table 1.4-3 and 1.4-4.
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Gasification Flare

HAP Emissions Summary

Hydrogen Energy California LLC 4/11/2012
Hydrogen Energy California (HECA) Project
Operating Parameters
Reference HHV = 1,050 btu/scf
Gasification Flare - Normal Operating Emissions From Pilot
Total Hours of Pilot Operation = 8,760 hrlyr
Flare Pilot Fuel Use = 0.5 10° Btu/hr
Gasification Flare - Operating Emissions During Gasifier Startup and Shutdown
10° Btulyr Hours per year
Total Flare SU/SD Operation = 70,528 28
Flaring NG-Firing Rate = 2,926 6
Wet Unshifted Gas-Firing Rate = 2,386
Dry Shifted Gas-Firing Rate = 2,413 18
Emission Factor | Emission Factor Hourly Annual
Compound CAS # (Ib/10° scf) (Ib/10° Btu) (Ib/hr) (Iblyr)
Arsenic 7440-38-2 2.00E-04 1.90E-07 5.57E-04 1.43E-02
Benzene 71-43-2 2.10E-03 2.00E-06 5.85E-03 1.50E-01
Beryllium 7440-41-7 1.20E-05 1.14E-08 3.34E-05 8.56E-04
Cadmium 7440-43-9 1.10E-03 1.05E-06 3.07E-03 7.85E-02
Chromium 7440-47-3 1.40E-03 1.33E-06 3.90E-03 9.99E-02
Cobalt 7440-48-4 8.40E-05 8.00E-08 2.34E-04 5.99E-03
Copper 7440-50-8 8.50E-04 8.10E-07 2.37E-03 6.06E-02
Formaldehyde 50-00-0 7.50E-02 7.14E-05 2.09E-01 5.35E+00
Hexane 110-54-3 1.80E+00 1.71E-03 5.02E+00 1.28E+02
Manganese 7439-96-5 3.80E-04 3.62E-07 1.06E-03 2.71E-02
Mercury 7439-97-6 2.60E-04 2.48E-07 7.25E-04 1.85E-02
Naphthalene 91-20-3 6.10E-04 5.81E-07 1.70E-03 4.35E-02
Nickel 7440-02-0 2.10E-03 2.00E-06 5.85E-03 1.50E-01
Selenium 7782-49-2 2.40E-05 2.29E-08 6.69E-05 1.71E-03
Toluene 108-88-3 3.40E-03 3.24E-06 9.48E-03 2.43E-01
Vanadium 7440-62-2 2.30E-03 2.19E-06 6.41E-03 1.64E-01
Benzo(a)pyrene 50-32-8 1.20E-06 1.14E-09 3.34E-06 8.56E-05
Benz(a)anthracene 56-55-3 1.80E-06 1.71E-09 5.02E-06 1.28E-04
Benzo(b)fluoranthene 205-99-2 1.80E-06 1.71E-09 5.02E-06 1.28E-04
Chrysene 218-01-9 1.80E-06 1.71E-09 5.02E-06 1.28E-04
Dibenzo(a,h)anthracene 53-70-3 1.20E-06 1.14E-09 3.34E-06 8.56E-05
Dichlorobenzene 106-46-7 1.20E-03 1.14E-06 3.34E-03 8.56E-02
Indeno(1,2,3-cd)pyrene 193-39-5 1.80E-06 1.71E-09 5.02E-06 1.28E-04
2-Methylnaphthalene 91-57-6 2.40E-05 2.29E-08 6.69E-05 1.71E-03
3-Methylchloranthrene 56-49-5 1.80E-06 1.71E-09 5.02E-06 1.28E-04
7,12-Dimethylbenz(a)anthracene 57-97-6 1.60E-05 1.52E-08 4.46E-05 1.14E-03
Acenaphthene 83-32-9 1.80E-06 1.71E-09 5.02E-06 1.28E-04
Acenaphthylene 208-96-8 1.80E-06 1.71E-09 5.02E-06 1.28E-04
Anthracene 120-12-7 2.40E-06 2.29E-09 6.69E-06 1.71E-04
Benzo(g,h,i)perylene 191-24-2 1.20E-06 1.14E-09 3.34E-06 8.56E-05
Benzo(K)fluoranthene 207-08-9 1.80E-06 1.71E-09 5.02E-06 1.28E-04
Fluoranthene 206-44-0 3.00E-06 2.86E-09 8.36E-06 2.14E-04
Fluorene 86-73-7 2.80E-06 2.67E-09 7.80E-06 2.00E-04
Phenanathrene 85-01-8 1.70E-05 1.62E-08 4.74E-05 1.21E-03
Pyrene 129-00-0 5.00E-06 4.76E-09 1.39E-05 3.57E-04

Notes:

1) Annual operation assumes total pilot operation of 8,760 hr/yr and plus gasifier startup and shutdown.
2) Emission factors (Ib/10° scf) are from EPA AP-42, Chapter 1.4, Table 1.4-3 and 1.4-4.
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SRU Flare HAP Emissions Summary

Hydrogen Energy California LLC 4/11/2012
Hydrogen Energy California (HECA) Project

Operating Parameters

Reference HHV = 1,050 btu/scf

SRU Flare - Normal Operating Emissions From Pilot

Total Hours of Pilot Operation = 8,760 hriyr
Elevated Flare Pilot Fuel Use = 0.3 10° Btu/hr

SRU Flare - Operating Emissions During Gasifier Startup and Shutdown

Total Flare Operation During SU/SD = 40.0 hriyr
Natural Gas Heat Rate (assist gas) = 36.0 10° Btu/hr

Emission Factor | Emission Factor Hourly Annual

Compound CAS # (Ib/10° scf) (Ib/10° Btu) (Ib/hr) (Iblyr)
Arsenic 7440-38-2 2.00E-04 1.90E-07 6.91E-06 7.75E-04
Benzene 71-43-2 2.10E-03 2.00E-06 7.26E-05 8.14E-03
Beryllium 7440-41-7 1.20E-05 1.14E-08 4.15E-07 4.65E-05
Cadmium 7440-43-9 1.10E-03 1.05E-06 3.80E-05 4.26E-03
Chromium 7440-47-3 1.40E-03 1.33E-06 4.84E-05 5.42E-03
Cobalt 7440-48-4 8.40E-05 8.00E-08 2.90E-06 3.25E-04
Copper 7440-50-8 8.50E-04 8.10E-07 2.94E-05 3.29E-03
Formaldehyde 50-00-0 7.50E-02 7.14E-05 2.59E-03 2.91E-01
Hexane 110-54-3 1.80E+00 1.71E-03 6.22E-02 6.97E+00
Manganese 7439-96-5 3.80E-04 3.62E-07 1.31E-05 1.47E-03
Mercury 7439-97-6 2.60E-04 2.48E-07 8.99E-06 1.01E-03
Naphthalene 91-20-3 6.10E-04 5.81E-07 2.11E-05 2.36E-03
Nickel 7440-02-0 2.10E-03 2.00E-06 7.26E-05 8.14E-03
Selenium 7782-49-2 2.40E-05 2.29E-08 8.30E-07 9.30E-05
Toluene 108-88-3 3.40E-03 3.24E-06 1.18E-04 1.32E-02
Vanadium 7440-62-2 2.30E-03 2.19E-06 7.95E-05 8.91E-03
Benzo(a)pyrene 50-32-8 1.20E-06 1.14E-09 4.15E-08 4.65E-06
Benz(a)anthracene 56-55-3 1.80E-06 1.71E-09 6.22E-08 6.97E-06
Benzo(b)fluoranthene 205-99-2 1.80E-06 1.71E-09 6.22E-08 6.97E-06
Chrysene 218-01-9 1.80E-06 1.71E-09 6.22E-08 6.97E-06
Dibenzo(a,h)anthracene 53-70-3 1.20E-06 1.14E-09 4.15E-08 4.65E-06
Dichlorobenzene 106-46-7 1.20E-03 1.14E-06 4.15E-05 4.65E-03
Indeno(1,2,3-cd)pyrene 193-39-5 1.80E-06 1.71E-09 6.22E-08 6.97E-06
2-Methylnaphthalene 91-57-6 2.40E-05 2.29E-08 8.30E-07 9.30E-05
3-Methylchloranthrene 56-49-5 1.80E-06 1.71E-09 6.22E-08 6.97E-06
7,12-Dimethylbenz(a)anthracene 57-97-6 1.60E-05 1.52E-08 5.53E-07 6.20E-05
Acenaphthene 83-32-9 1.80E-06 1.71E-09 6.22E-08 6.97E-06
Acenaphthylene 208-96-8 1.80E-06 1.71E-09 6.22E-08 6.97E-06
Anthracene 120-12-7 2.40E-06 2.29E-09 8.30E-08 9.30E-06
Benzo(g,h,i)perylene 191-24-2 1.20E-06 1.14E-09 4.15E-08 4.65E-06
Benzo(K)fluoranthene 207-08-9 1.80E-06 1.71E-09 6.22E-08 6.97E-06
Fluoranthene 206-44-0 3.00E-06 2.86E-09 1.04E-07 1.16E-05
Fluorene 86-73-7 2.80E-06 2.67E-09 9.68E-08 1.08E-05
Phenanathrene 85-01-8 1.70E-05 1.62E-08 5.88E-07 6.59E-05
Pyrene 129-00-0 5.00E-06 4.76E-09 1.73E-07 1.94E-05

Notes:
1) Annual operation assumes total pilot operation of 8,760 hr/yr plus gasifier startup and shutdown with assist gas.
2) Emission factors (Ib/10° scf) are from EPA AP-42, Chapter 1.4, Table 1.4-3 and 1.4-4.
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Rectisol Flare HAP Emissions Summary

Hydrogen Energy California LLC 4/11/2012
Hydrogen Energy California (HECA) Project

Operating Parameters

Reference HHV = 1,050 btu/scf

Operating Parameters - Normal Operating Emissions From Pilot

Rectisol Flare Pilot Firing Rate = 0.3 MMBtu/hr
Annual Operating Hours = 8,760 hriyr

Rectisol Flare - Operating Emissions During Rectisol Startup and Shutdown

Total Flare Operation During SU/SD = 40 hrlyr
Heat Rate of Vent Gas, HHV = 430 10° Btu/hr

Emission Factor | Emission Factor Hourly Annual

Compound CAS Number (Ib/10° scf) (Ib/MMBtu) (Ib/hr) (Ib/yr)
Arsenic 7440-38-2 2.00E-04 1.90E-07 8.20E-05 3.78E-03
Benzene 71-43-2 2.10E-03 2.00E-06 8.61E-04 3.97E-02
Beryllium 7440-41-7 1.20E-05 1.14E-08 4.92E-06 2.27E-04
Cadmium 7440-43-9 1.10E-03 1.05E-06 4.51E-04 2.08E-02
Chromium 7440-47-3 1.40E-03 1.33E-06 5.74E-04 2.64E-02
Cobalt 7440-48-4 8.40E-05 8.00E-08 3.44E-05 1.59E-03
Copper 7440-50-8 8.50E-04 8.10E-07 3.48E-04 1.61E-02
Formaldehyde 50-00-0 7.50E-02 7.14E-05 3.07E-02 1.42E+00
Hexane 110-54-3 1.80E+00 1.71E-03 7.38E-01 3.40E+01
Manganese 7439-96-5 3.80E-04 3.62E-07 1.56E-04 7.18E-03
Mercury 7439-97-6 2.60E-04 2.48E-07 1.07E-04 4.91E-03
Naphthalene 91-20-3 6.10E-04 5.81E-07 2.50E-04 1.15E-02
Nickel 7440-02-0 2.10E-03 2.00E-06 8.61E-04 3.97E-02
Selenium 7782-49-2 2.40E-05 2.29E-08 9.84E-06 4.53E-04
Toluene 108-88-3 3.40E-03 3.24E-06 1.39E-03 6.42E-02
Vanadium 7440-62-2 2.30E-03 2.19E-06 9.43E-04 4.34E-02
Benzo(a)pyrene 50-32-8 1.20E-06 1.14E-09 4.92E-07 2.27E-05
Benz(a)anthracene 56-55-3 1.80E-06 1.71E-09 7.38E-07 3.40E-05
Benzo(b)fluoranthene 205-99-2 1.80E-06 1.71E-09 7.38E-07 3.40E-05
Chrysene 218-01-9 1.80E-06 1.71E-09 7.38E-07 3.40E-05
Dibenzo(a,h)anthracene 53-70-3 1.20E-06 1.14E-09 4.92E-07 2.27E-05
Dichlorobenzene 106-46-7 1.20E-03 1.14E-06 4.92E-04 2.27E-02
Indeno(1,2,3-cd)pyrene 193-39-5 1.80E-06 1.71E-09 7.38E-07 3.40E-05
2-Methylnaphthalene 91-57-6 2.40E-05 2.29E-08 9.84E-06 4.53E-04
3-Methylchloranthrene 56-49-5 1.80E-06 1.71E-09 7.38E-07 3.40E-05
7,12-Dimethylbenz(a)anthracene 57-97-6 1.60E-05 1.52E-08 6.56E-06 3.02E-04
Acenaphthene 83-32-9 1.80E-06 1.71E-09 7.38E-07 3.40E-05
Acenaphthylene 208-96-8 1.80E-06 1.71E-09 7.38E-07 3.40E-05
Anthracene 120-12-7 2.40E-06 2.29E-09 9.84E-07 4.53E-05
Benzo(g,h,i)perylene 191-24-2 1.20E-06 1.14E-09 4.92E-07 2.27E-05
Benzo(k)fluoranthene 207-08-9 1.80E-06 1.71E-09 7.38E-07 3.40E-05
Fluoranthene 206-44-0 3.00E-06 2.86E-09 1.23E-06 5.67E-05
Fluorene 86-73-7 2.80E-06 2.67E-09 1.15E-06 5.29E-05
Phenanathrene 85-01-8 1.70E-05 1.62E-08 6.97E-06 3.21E-04
Pyrene 129-00-0 5.00E-06 4.76E-09 2.05E-06 9.44E-05

Notes:
1) Annual operation assumes total pilot operation of 8,760 hr/yr plus rectisol startup and shutdown.
2) Emission factors (Ib/10° scf) are from EPA AP-42, Chapter 1.4, Table 1.4-3 and 1.4-4.
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Tail Gas Thermal Oxidizer

HAP Emissions Summary

Hydrogen Energy California LLC 4/11/2012
Hydrogen Energy California (HECA) Project
Operating Parameters
Normal Operations
Tail Gas Thermal Oxidizer Heat Input = 13 10° Btu/hr (HHV)
Natural gas heating value = 1,050 Btu/scf
Fuel usage = 0.012 10° scfihr
Tail Gas Thermal Oxidizer Operating Hours = 8,314 hrlyr
Startup Operations
Heat Input = 80 10° Btu/hr (HHV)
Fuel usage = 0.076 10° scfihr
Startup Hours per year = 48 hrlyr
Emission Factor Hourly Annual
Compound CAS # (Ib/10° scf) (Ib/hr) (Iblyr)
Arsenic 7440-38-2 2.00E-04 1.77E-05 2.13E-02
Benzene 71-43-2 2.10E-03 1.86E-04 2.24E-01
Beryllium 7440-41-7 1.20E-05 1.06E-06 1.28E-03
Cadmium 7440-43-9 1.10E-03 9.74E-05 1.17E-01
Chromium 7440-47-3 1.40E-03 1.24E-04 1.49E-01
Cobalt 7440-48-4 8.40E-05 7.44E-06 8.95E-03
Copper 7440-50-8 8.50E-04 7.53E-05 9.06E-02
Formaldehyde 50-00-0 7.50E-02 6.64E-03 7.99E+00
Hexane 110-54-3 1.80E+00 1.59E-01 1.92E+02
Manganese 7439-96-5 3.80E-04 3.37E-05 4.05E-02
Mercury 7439-97-6 2.60E-04 2.30E-05 2.77E-02
Naphthalene 91-20-3 6.10E-04 5.40E-05 6.50E-02
Nickel 7440-02-0 2.10E-03 1.86E-04 2.24E-01
Selenium 7782-49-2 2.40E-05 2.13E-06 2.56E-03
Toluene 108-88-3 3.40E-03 3.01E-04 3.62E-01
Vanadium 7440-62-2 2.30E-03 2.04E-04 2.45E-01
Benzo(a)pyrene 50-32-8 1.20E-06 1.06E-07 1.28E-04
Benz(a)anthracene 56-55-3 1.80E-06 1.59E-07 1.92E-04
Benzo(b)fluoranthene 205-99-2 1.80E-06 1.59E-07 1.92E-04
Chrysene 218-01-9 1.80E-06 1.59E-07 1.92E-04
Dibenzo(a,h)anthracene 53-70-3 1.20E-06 1.06E-07 1.28E-04
Dichlorobenzene 106-46-7 1.20E-03 1.06E-04 1.28E-01
Indeno(1,2,3-cd)pyrene 193-39-5 1.80E-06 1.59E-07 1.92E-04
2-Methylnaphthalene 91-57-6 2.40E-05 2.13E-06 2.56E-03
3-Methylchloranthrene 56-49-5 1.80E-06 1.59E-07 1.92E-04
7,12-Dimethylbenz(a)anthracene 57-97-6 1.60E-05 1.42E-06 1.71E-03
Acenaphthene 83-32-9 1.80E-06 1.59E-07 1.92E-04
Acenaphthylene 208-96-8 1.80E-06 1.59E-07 1.92E-04
Anthracene 120-12-7 2.40E-06 2.13E-07 2.56E-04
Benzo(g,h,i)perylene 191-24-2 1.20E-06 1.06E-07 1.28E-04
Benzo(K)fluoranthene 207-08-9 1.80E-06 1.59E-07 1.92E-04
Fluoranthene 206-44-0 3.00E-06 2.66E-07 3.20E-04
Fluorene 86-73-7 2.80E-06 2.48E-07 2.98E-04
Phenanathrene 85-01-8 1.70E-05 1.51E-06 1.81E-03
Pyrene 129-00-0 5.00E-06 4.43E-07 5.33E-04

Notes:

1) Emission factors (Ib/10° scf) are from EPA AP-42, Chapter 1.4, Table 1.4-3 and 1.4-4.

Page 9 of 26




Intermittent CO, Vent HAP Emissions Summary

Hydrogen Energy California LLC 4/11/2012
Hydrogen Energy California (HECA) Project
Operating Parameters
Total Hours of Operation = 504 hriyr
Total Flow = 761,400 Ib/hr
Total Flow = 17,584  Ibmol/hr
Molecular weight
cos 60 Ib/lbmol
H,S 34 Ib/lbmol
Emission Factor | Hourly Annual
Compound CAS # (ppm) (Ib/hr) (Ib/yr)
Carbonyl Sulfide 463-58-1 10 1.06E+01 | 5.32E+03
Hydrogen Sulfide 7783-06-4 10 5.98E+00 | 3.01E+03

Notes:
1) Emission rates based on plant design and 504 hours per year of full venting.
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Emergency Diesel Generator HAP Emissions Summary

Hydrogen Energy California LLC 4/11/2012
Hydrogen Energy California (HECA) Project

Operating Parameters
Emergency Generator Specification = 2,922 Bhp
Emergency Generator Operating Hours = 50 hriyr

PLEASE NOTE THAT THERE ARE TWO GENERATORS; EMISSION SHOWN IS FOR INDIVIDUAL GENERATORS.

CAS # /OEHHA | Emission Factor| Hourly Annual
Compound reference # (g/Bhp/hr) (Ib/hr) (Ib/yr)
Diesel Particulate Matter 9901 0.07 4.51E-01 2.25E+01

Note:
1) Emission factor shown is based on U.S. EPA Tier 4 non-road diesel engine emissions standards.
2) Emission rate shown is for individual generator. There are two generators associated with the Project.
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Emergency Diesel Firewater Pump

HAP Emissions Summary

Hydrogen Energy California LLC 4/11/2012
Hydrogen Energy California (HECA) Project
Operating Parameters
Fire Water Pump Specification = 556 Bhp
Fire Water Pump Operating Hours = 100 hrlyr
CAS # /OEHHA | Emission Factor Hourly Annual
Compound reference # (g/Bhp/hr) (Ib/hr) (Ib/yr)
Diesel Particulate Matter 9901 0.015 1.84E-02 1.84E+00

Note:

1) Emission factor shown is based on U.S. EPA Tier 4 non-road diesel engine emissions standards.
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Manufacturing Complex

HAP Emissions Summary

Hydrogen Energy California LLC

Hydrogen Energy California (HECA) Project

Urea HP Absorber

Urea HP Absorber Operating Hours = 8,052 hriyr
Hourly Annual
Compound CAS # (Ib/hr) (Ib/yr)
Ammonia (NH3) 8013-59-0 11.14 89,675

Note:

1) Emission rate was estimated based on reference plant information. See criteria pollutant emission
calculations. Annual operation includes hours for plant startup.

Urea LP Absorber

Urea LP Absorber Operating Hours = 8,052 hriyr
Hourly Annual
Compound CAS # (Ib/hr) (Ib/yr)
Ammonia (NH3) 8013-59-0 2.02 16,305

Note:

1) Emission rate was estimated based on reference plant information. See criteria pollutant emission
calculations. Annual operation includes hours for plant startup.

Urea Pastillation

Urea Pastillation Operating Hours = 8,052 hriyr
Hourly Annual
Compound CAS # (Ib/hr) (Iblyr)
Ammonia (NH3) 8013-59-0 1.02 8,224

Note:

1) Emission rate was estimated based on reference plant information. See criteria pollutant emission
calculations. Annual operation includes hours for plant startup.

Nitric Acid Unit

Nitric Acid Unit Operating Hours = 8,052 hriyr
Hourly Annual
Compound CAS # (Ib/hr) (Iblyr)
Ammonia (NH3) 8013-59-0 0.51 4,141

Note:

1) Emission rate was estimated based on reference plant information. See criteria pollutant emission
calculations. Annual operation includes hours for plant startup.
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Trucks Operation

HAP Emissions Summary

Hydrogen Energy California LLC
Hydrogen Energy California (HECA) Project

4/11/2012

Data Supplied By Client

Onsite Petcoke and Coal Trucks(@ 10 Miscellaneous Truck |Onsite O&M Trucks (@
mph) Product Truck (@ 10 mph) (@ 10 mph) 15 mph)
Running Idling Emissions Running Idling Emissions Running Emissions
Parameter Emissions (at each Idle Point) | Emissions | (at each Idle Point) Running Emissions Diesel LHDT2
Distance Traveled (mile) 0.96 2.49 2.20 1.00
Per Truck Idle Time (hour) 0.083 0.083
No. Volume Sources 34 2 73 7 5 10
Maximum number of trucks or loads
1-hour 6 6 13 13 5 10
Annual average 15,200 15,200 20,880 20,880 1,818 10000
EMFAC2007 Emission Factors (g/mi/trk or g/idle-hour/trk)
PMy| 0.087 | 0.114 0.087 0.114 0.087 0.024

EMFAC emissions are for fleet year 2010. PM10 emission factor does not include tire wear or break wear contributions.

Feedstock and Product truck emissions are for HHD diesel trucks. O&M trucks are light heavy-duty 2 trucks.

PM10 Emission Rates

Onsite Petcoke and Coal Trucks (@

Miscellaneous Truck

Onsite O&M Trucks (@

10 mph) Product Trucks (@ 10 mph) (@ 10 mph) 15 mph)
Running Idling Emissions Running Idling Emissions Running Emissions
Emission Rates for HARP Emissions (at each Idle Point) [ Emissions | (at each Idle Point) Running Emissions Diesel LHDT2
1-hr PMy, (pounds per hour) 1.0E-03 1.2E-04 6.2E-03 2.7E-04 2.3E-03 5.3E-04
Annual PMy, (pounds per year) 2.8E+00 3.2E-01 1.0E+01 4.4E-01 7.7E-01 5.3E-01

HARP Inputs - Annual and Hourly Emission Rates per Volume Source

Onsite Petcoke and Coal Trucks (@

Miscellaneous Truck

Onsite O&M Trucks (@

10 mph) Product Trucks (@ 10 mph) (@ 10 mph) 15 mph)
Running Idling Emissions Running Idling Emissions
Emissions (at each Idle Point) [ Emissions | (at each Idle Point) Running Emissions [Running Emissions
Max PM,, pounds per hour per volume source 3.0E-05 5.8E-05 8.5E-05 3.9E-05 4.6E-04 5.3E-05
PM;, pounds per year per volume source 8.2E-02 1.6E-01 1.4E-01 6.2E-02 1.5E-01 5.3E-02
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Train Operation

HAP Emissions Summary

Hydrogen Energy California LLC
Hydrogen Energy California (HECA) Project

4/11/2012

Coal Unit Train

Maximum Total Trains

Maximum Number of Unit Trains (incoming) Product Unit Train (outgoing) per period
1-hour 1 1 1
Annual average 109 153 262

PM10 Emission Factor (g/bhp-hr)
Conversion Factor (bhp-hr/gal)
PM10 Emissions (Ibs/hr /engine)
Engine Power Rating (hp)
Notch Operation
Notch percentage of hp
Avg Notch horsepower
# of engines per train
hours to unload/load each train
max operating hours (hrs/year)
Number of Vome Sources in AERMOD/HARP
Notes:
Switching Engine EPA Tier 3 - 40 CFR Part 1033

Switching Engine

0.10
15.2
0.057

260

1248
104

Line-haul Engine for Coal

Train
0.10
20.8

0.048
4400

1

5.0%

220
2
2

Line-haul Engine for
Product Train
0.10
20.8
0.033
3000
1
5.0%

150
2
1

The majority of the time the line-haul engine will operate in Notch 1 or idling, therefore emissions were conservatively estimated for Notch 1 horsepower.
Notch percentage presented in PORT OF LONG BEACH AIR EMISSIONS INVENTORY for 2007 (POLB, Jan 2009) derived from EPA data.

New line-haul engines will be AC locomotives such as the GE Evolution Series, that meet Tier 3 emissions
New switching engines will meet Tier 3 emissions, they may be the Titan Trackmobile railcar movers or similar

PM10 Emission Rates

Switching Engine

Coal Line-haul Engine

Product Line-haul

Emissions Emissions Engine Emissions
1-hr PMy, (pounds per hour) 0.06 0.10 0.00
Annual PM,, (pounds per year) 71.47 21.13 10.11

During a given hour either the line-haul engines for the coal train or product train operate, not both, thus emissions from the larger coal trains are only

included in the peak hour emissions.

HARP Inputs - Annual and Hourly Emission Rates per Volume Source

Diesel Particulate Matter

Onsite Train Emissions

Max PM;q pounds per hour per volume source

1.5E-03

PM,, pounds per year per volume source

9.9E-01
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Fugitive Emissions - Summary Emissions Summary

Hydrogen Energy California LLC 4/11/2012

Hydrogen Energy California (HECA) Project

Total Uncontrolled Emissions Total Controlled Emissions

Compound Name Emissions (Ib/hr) [Emissions (tpy) |Emissions (Ib/hr) |Emissions (tpy)
CO, Carbon dioxide 20.30 88.93 7.37 32.28
CH,4 Methane 0.04 0.19 0.04 0.19
CO Carbon monoxide 1.07 4.70 1.05 4.62
H,S Hydrogen Sulfide 2.10 9.22 0.26 1.14
NH; Ammonia 15.12 66.22 1.30 5.70
COS Carbonyl Sulfide 0.03 0.12 0.01 0.03
CH;OH Methanol 17.44 76.39 1.62 7.09
C3Hg Proylene 11.44 50.13 1.44 6.33
HCN Hydrogen Cyanide = 0.002 0.008 0.000 0.001

Cyanide Compounds
HNO, Nitric acid 2.12 9.29 0.19 0.82
Total VOC Volatile organic 28.91 126.64 3.07 13.45

compounds
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Fugitive Emissions - Gasification Unit

Hydrogen Energy California LLC
Hydrogen Energy California (HECA) Project

Y

Total Uncontrolled Emissions Total Controlled Emissions
Compound [Emissions (b/hr) _[Emissions (tpy) _|Emissions (Ib/hr) _[Emissions (tpy)

co, 17.09 74.86 712 31.19
CH, 4.36E-02 1.91E-01 431E-02 1.89E-01
co 107 470 105 262
H.S 210 922 0.26 114
NH; 0.29 1.26 0.04 016
cos 2.76E-02 1.21E-01 6.78E-03 0.03|
CH;0H 17.44 76.39 162 7.09
CaHe 1144 50.13 144 6.33
HCN 173603 7.58E-03 131E-04 5.73E-04
Total VOC 28.01 126.64 3.07 1345

Component Type

EPA Table 2-1SOCMI Average Fugitive Emission Factors

Service Type

Emission Factor )

Control Efficiency

(kg/hr/source) (%)@

|Gas 5.97E-03, 92%)
Valves Light Liquid 4.03E-03 88%)

Heavy Liquid 2.30E-04]

Light Liquid 1.99E-02] 75%)
Pump Seals Heavy Liquid 8.62E-03
CDmEI’ESSDT Seals Gas 2.28E-01
Pressure Relief Valves _|Gas 1.04E-01]
Connectors Al 93%)
Open-Ended Lines Al
Sampling Connections __|Al
[Agitator Seals® Al

Nott

Source: EPA 1995, Protocol for Equipment Leak Emission Estimates
(1) Factors are for total organic compound emission rates. Emission factors assumed to be same for other constituents emitted from the stream.

(2) Factors for light liquid pump seals can be used to estimate the leak rate from agitator seals

(3) Control efficiencies for an LDAR program at a SOCMI process unit using HON reg neg

(control

Emission are conservative since many of these streams are not as volatile as the streams

Area #1: Methanol

o

of the

leak
that the SOCMI factors were developed for.

Equipment Count [ Annual Hours of Uncontrolled Emissions (Eroc) Controlled Emissions (Eroc)
Component Service (N) Operation Ib/hr tpy Ib/hr tpy
Valves Gas 50 8760 0.66 2.88 0.05 0.23
Valves Light Liquid 416 8760 3.70 16.19 0.44 1.94
Valves Heavy Liquid 0 8760 - - - -
Pump Seals Light Liquid 7 8760 0.31 1.35 0.08 0.34
Pump Seals Heavy Liquid 0 8760 - - - -
Seals Gas 0 8760 - - - -
Ce t All 1225 8760 4.94 21.65 0.35 152
Total 9.60 42.06 0.92 4.02
CH;D# 9.60 42.06 0.92 4.02
Area #2: Syn Gas
Equipment Count |  Annual Hours of Uncontrolled Emissions (Eroc)
Component Service N Operation Ib/hr tpy
Valves Gas 0 8760 0.56 244
Valves Light Liquid 0 8760 N N
Valves Heavy Liquid 0 8760 - -
Pump Seals Light Liquid 0 8760 N N
Pump Seals Heavy Liquid 0 8760 - -
[ Seals Gas 0 8760 - -
Connectors All 372 8760 0.59 2.58
Total| 1.15 5.02
CO, 1.69E-01] 0.74
CH,| 1.14E-02] 4.99E-02
CO| 0.95 4.16
H2S) 1.26E-02] 5.50E-02]
NH| 2.92E-05| 1.28E-04]
Cos| 4.38E-03 1.92E-02]
Area #4: Shifted Syn Gas
Equipment Count |  Annual Hours of Uncontrolled Emissions (Eroc)
Component Service N) Operation Ib/hr tpy
Valves Gas 9 8760 219 9.60
Valves Light Liquid 0 8760 N N
Valves Heavy Liquid 0 8760 - -
Pump Seals Light Liquid 0 8760 N N
Pump Seals Heavy Liquid 0 8760 - -
C Seals Gas 1 8760 0.42 1.85
Ce All 632 8760 214 9.39
Total| 4.76 20.84
CO, 4.58 20.08
CH,| 3.17E-02] 1.39E-01]
CO| 9.68E-02 4.24E-01
H2S) 4.47E-02 1.96E-01]
Area #5: Propylene
Equipment Count | Annual Hours of Uncontrolled ions (Eroc) Controlled (Eroc)
Component Service ™) Operation Ib/hr tpy Ib/hr i
Valves Gas 188 8760 247 10.84 0.20 0.87
Valves Light Liquid 288 8760 2.56 11.21 0.31 134
Valves Heavy Liquid 0 8760 N N N N
Pump Seals Light Liquid 3 8760 0.13 0.58 0.03 0.14
Pump Seals Heavy Liquid 0 8760 N N N N
Compressor Seals Gas 1 8760 0.50 2.20 0.50 2.20
Connector: All 1432 8760 5.78 25.30 0.40 1.77
Total 11.44 50.13 1.44 6.33
cE' 11.44 50.13 1.44 6.33
Area #6: Sour Water
Equipment Count Annual Hours of Uncontrolled Emissions (Eroc)
Component Service (N) Operation Ib/hr tpy
Valves Gas 0 8760 - -
Valves Light Liquid 0 8760 - -
Valves Heavy Liquid 508 8760 0.01 0.03
Pump Seals Light Liquid 0 8760 - -
Pump Seals Heavy Liquid 17 8760 0.01 0.04
Compressor Seals Gas 0 8760 - -
Connector: All 1410 8760 0.17 0.73
Total| 0.18 0.81
CO; 0.69
CO| 3.85E-04
H2S 0.05
NH| 0.07
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Fugitive Emissions - Gasification Unit

Hydrogen Energy California LLC

Hydrogen Energy California (HECA) Project

Area #7: H,S Laden Methanol

Y

Equipment Count [  Annual Hours of Uncontrolled Emissions (Eroc) Controlled Emissions (Eroc)
Component Service (N) Operation Ib/hr tpy Ib/hr tpy
Valves Gas 94 8760 1.24 5.42 0.10 0.43
Valves Light Liquid 358 8760 3.18 13.93 0.38 1.67
Valves Heavy Liquid 0 8760 - - - -
Pump Seals Light Liquid 7 8760 0.31 1.34 0.08 0.34
Pump Seals Heavy Liquid 0 8760 - - - -
[ Seals Gas 0 8760 - - - -
Connectors All 1323 8760 5.34 23.37 0.37 1.64
Total| 10.06 44.06 0.93 4.08
CO, 4.50 19.69 0.42 1.82
CHy| 2.94E-04 1.29E-03| 2.72E-05] 1.19E-04
CO| 3.47E-03) 0.02 3.21E-04] 1.41E-03)
H,S| U.lﬁ 0.76 0.02 0.07
COs| 7.50E-04] 3.28E-03) 6.94E-05/ 3.04E-04|
CH4OH 5.38 | 23.58 0.5ﬂ 2.8
Area #8: CO, Laden Methanol
Equipment Count [  Annual Hours of Uncontrolled Emissions (Eroc) Controlled Emissions (Eroc)
Component Service (N) Operation Ib/hr tpy Ib/hr tpy
Valves Gas 79 8760 1.04 4.55 0.08 0.36
Valves Light Liquid 79 8760 0.70 3.07 0.08 0.37
Valves Heavy Liquid 0 8760 - - - -
Pump Seals Light Liquid 0 8760 N N N N
Pump Seals Heavy Liquid 0 8760 - - - -
[ Seals Gas 0 8760 - - - -
Connectors All 516 8760 2.08 9.11 0.15 0.64
Total| 3.82 16.74 0.31 1.37
CO, 1.37 6.00 0.11 0.49
CHy| 1.17E-04 5.11E-04 9.55E-06 4.18E-05]
CO| 1.37E-03] 0.01 1.12E-04] 4.90E-04]
H,S| 370E-lﬂ 1.62E-05| 3.03E-07] 1.33E-06]
CH;0H 2.45 | 10.73 0.20 0.88

Area #9: Acid Gas

Equipment Count [ Annual Hours of Uncontrolled Emissions (Eroc) Controlled Emissions (Eroc)
Component Service ( Operation Tb/hr tpy Tb/hr tpy
Valves Gas 6. 8760 212 9.28 0.17 0.74
Valves Light Liquid 0 8760 N N N N
Valves Heavy Liquid 0 8760 - - - -
Pump Seals Light Liquid 0 8760 N N N N
Pump Seals Heavy Liquid 0 8760 - - - -
[ Seals Gas 0 8760 - - - -
Connectors All 492 8760 1.98 8.69 0.14 0.61
Total| 4.10 17.97 0.31 1.35
CO, 248 10.84 0.19 0.81
CHy| 7.19E-05] 3.15E-04 5.40E-06 2.37E-05]
CO| 2.65E-03] 0.01 8.72E-04
H2S) 1.60 7.02 0.53
cos 0.02 0.09 0.01
CHZOH 1v39E-03| 0.01 4.57E-04
Area #10: Ammonia-Laden Gas
Equipment Count Annual Hours of Uncontrolled ions (Eroc) Controlled (Eroc)
Component Service ™) Operation Ib/hr tpy Ib/hr tpy
Valves Gas 157 8760 1.70 7.43 0.14 0.59
Valves Light Liquid 0 8760 - - - -
Valves Heavy Liquid 0 8760 N N N N
Pump Seals Light Liquid 0 8760 - - - -
Pump Seals Heavy Liquid 0 8760 N N N N
Compressor Seals Gas 0 8760 - - - -
Connector: All 407 8760 1.35 5.90 0.09 0.41
Total| 3.04 13.34 0.23 101
CO; 2.53 11.10 0.19 0.84
CH,| 7.67E-05] 3.36E-04 5.79E-06 2.54E-05]
CO| 0.01 0.06 1.02E-03] 4.47E-03|
HaS| 0.22 0.97 02 0.07
NH3) 0.27 1.20 0.02 | 0.09
COs| 8.03E-04 3.52E-03| &07E-l§| 2.66E-04
HCN 1.73E-03] 0.01 1.31E-04] 5.73E-04)
Area #11: Sulfur
Equipment Count Annual Hours of Uncontrolled Emissions (Eroc)
Component Service (N) Operation Ib/hr’ | tpy
Valves Gas 0 8760 - -
Valves Light Liquid 0 8760 - -
Valves Heavy Liquid 3 8760 5.56E-06 2.44E-05)
Pump Seals Light Liquid 0 8760 - -
Pump Seals Heavy Liquid 2 8760 1.13E-05] 4.94E-05
Compressor Seals Gas 0 8760 - -
Connector: All 5¢ 8760 1.90E-04/ 8.33E-04
Total 2.07E-04 9.07E-04/
H2_S| 2.07E-04] 9.07E-04]
Area #12: TGTU Process Gas
Equipment Count Annual Hours of Uncontrolled Emissions (Eroc)
Component Service (N) Operation Ib/hr tpy
Valves Gas 53 8760 0.47 2.04
Valves Light Liquid 0 8760 - -
Valves Heavy Liquid 0 8760 - -
Pump Seals Light Liquid 0 8760 - -
Pump Seals Heavy Liquid 0 8760 N N
Compressor Seals Gas 1 8760 0.34 1.47
Connector: All 203 8760 0.55 2.40
Total| 135 5.1
CO; 131 5.72
CO| 0.01 0.03
H2S) 0.04 0.16
COs| 6.94E-04] 3.04E-03|
Note:

Please note that component counts listed in the tables above are only estimates, and do not represent exact component counts

Eroc = Fa*WFroc * N

Where:

Fa= Applicable average emisison factor for equipment type

WFroc = Average weight fraction of TOC in the stream

N= Number of pieces of equipment of the applicable equipment type

The SOCMI emission factor does not need to be corrected for methane in the stream, because the emission factor is for total organic compounds.
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Fugitive Emissions - Gasification Unit

Hydrogen Energy California LLC
Hydrogen Energy California (HECA) Project

Area Speciation

Y

4/11/2012

Wt % (WFconstituents )
Stream 12
Stream 7 Stream 8
Comound Stream 1 Stream 2 Stream 4 Stream 5 Stream 6 s taden  |co. taden  |Streame i‘r:‘e"a‘?nllf_ Stream 11 |{TGTU
Methanol Syn Gas Shifted Syn Gas Propylene Sour Water z 2 Acid Gas Sulfur Process
Laden Gas Gas
CO, 0.0000% 5.7900% 81.0200%)| 0.0000% 2.5007% 44.6797% 35.8142%| 60.3215%| 68.3203% 0.0000%|  64.6507%
CH, 0.0000% 0.3900%) 0.5600% 0.0000% 0.0000% 0.0029% 0.0030%|  0.0018% 0.0021% 0.0000% 0.0000%
Cco 0.0000% 32.4900%) 1.7100%) 0.0000% 0.0014% 0.0345%, 0.0358%)|  0.0645%] 0.3642%) 0.0000% 0.3054%
H,S 0.0000% 0.4300%) 0.7900% 0.0000% 0.1819%) 1.7268% 0.0001%| 39.0430%) 5.9832% 0.0296% 1.8596%
NH3 0.0000% 0.0010%, 0.0000% 0.0000% 0.2497% 0.0000% 0.0000%|  0.0000% 7.3602% 0.0000%]| 0.0000%
COoSs 0.0000% 0.1500%) 0.0000% 0.0000%, 0.0000%, 0.0075%, 0.0000%, 0.5105% 0.0216% 0.0000%j 0.0344%]
CH3;0H 100.0000% 0.0000%] 0.0000%| 0.0000%] 0.0000%]| 53.5058% 64.1012% 0.0339%| 0.0000% 0.0000% 0.0000%
CiHe 0.0000% 0.0000% 0.0000% 100.0000% 0.0000%) 0.0000%] 0.0000%|  0.0000% 0.0000% 0.0000% 0.0000%
HCN 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000%| _0.0000% 0.0467% 0.0000% 0.0000%
WF consitgents 100.00% 39.25% 84.08%) 100.00% 2.93% 99.96% 99.95%|  99.98% 82.10%)] 0.03%) 66.85%
Conversion Note:
1kg= 2.20 pound
Not
(1) WFconsituens does not always equal 100% due to the presence of inerts in the area not listed in table above.
Process Area
1 2 4 5 6 7 8 9 10 11 12
Component Count H,S Laden CO, Laden Ammonia- TCTU
Methanol Syn Gas Shifted Syn Gas Propylene Sour Water Acid Gas [ THAOR S |sulfur Process
Gas
Valves - Gas 50 108 198 188 0 94 79 161 157 0 53
Valves - Light Liquid 416 0 0 288 0 358 79 0 0 0 0
Valves - Heavy Liquid 0 0 0 0 508 0 0 0 0 37 0
Pumps - Light Liquid 7 0 0 3 0 7 0 0 0 0 0
Pumps - Heavy Liquid 0 0 0 0 17 0 0 0 0 2 0
C 0 0 1 1 0 0 0 0 0 0 1
Connectors 1225 372 632 1432 1410 1323 516 492 407 159 203
1698 480 831 1912 1935 1782 674 653 564 198 257
Process Area
1 2 4 5 7 8 9 10 11 12
TGTU
" HS Lad CO, Lad " -
Methanol Syn Gas Shifted Syn Gas Propylene Sour Water 25 Laden 2 Laden Acid Gas MMM gty Process  |Total
Laden Gas Gas
C Annual Fugitive Emissions with LDAR Application (ton/yr)
CO, 0.74 20.08 0.69 1.82 0.49 0.81 0.84 5.72 3119
CH,4 0.05 0.14 0.00 0.00 0.00 0.00 0.19
Cco 4.16 0.42 0.00 0.00 0.00 0.00 0.00 0.03 4.62
H,S 0.06 0.20 0.05 0.07 0.00 0.53 0.07 0.00 0.16 114
NH3 0.00 0.07 0.09 0.16
COoSs 0.02 0.00 0.01 0.00 0.00 0.03
CH3;0H 4.02 2.18 0.88 0.00 7.09
CsHs 6.33 6.33
HCN 0.00 0.00
Total VOC 4.02 0.02 0.00 6.33 0.00 2.18 0.88 0.01 0.00 0.00 0.00 13.45
[ Total percentage of VOC
content of gas in each 100.00% 0.15% 0.00% 100.00% 0.00% 53.51% 64.10% 0.54% 0.07% 0.00% 0.03%
[process area

Note: The following compounds are included as VOCs, although not all compounds are found in the gas in each process area.
CH30H, C3Hs, COS, and HCN

Summary by Volume Source for Modeling - Emissions are divided by number of Volume Sources

"GASIFICATION" (Area #2)

Ib/hr Ib/yr
Cco 0.316 2,772.38
H.S 4.19E-03 36.69
NH3 9.74E-06 8.53E-02
CHOH
CaHs
HCN
"SHIFT" (Area #4, 6)

Ib/hr Iblyr
Cco 4.84E-02 424.19
H2S 2.81E-02 245.74
NH3 7.83E-03 68.56
CH4OH
CsHs
HCN
"AGR" (Area #1, #5, #7, #8, #9)

Ib/hr Ib/yr
Cco 6.32E-04 5.54
H.S 1.37E-01 1195.86
NH;
CH3;O0H 1.62E+00 14172.79
CsHe 1.44E+00 12657.98
HCN
"Sour Water Stripper” (Area #10)

Ib/hr Iblyr
co 1.02E-03 8.94
H,S 1.68E-02 146.89
NH3 2.06E-02 180.69
CHAOH
CsHs
HCN 1.31E-04 1.15
"SRU" (Area #11, #12)

2 number of Volume Sources

Ib/hr Iblyr
Cco 3.08E-03 27.01
H.S 1.89E-02 165.37
NH;
CH4OH
CsHs
HCN

3 number of Volume Sources
28 horizontal dimension (m)

46.48 release ht (m)

13.02 horizontal dimension (m)

43.24 vertical dimension

(m)

305 vertical dimension used for calcs (ft)

2 number of Volume Sources
35 horizontal dimension (m)

6.10 release ht (m)

16.28 horizontal dimension (m)

5.67 vertical dimension

(m)

40 vertical dimension used for calcs (ft)

1 number of Volume

Sources

48 horizontal dimension (m)

6.10 release ht (m)

22.33 horizontal dimension (m)

5.67 vertical dimension

(m)

40 vertical dimension used for calcs (ft)

1 number of Volume

Sources

16 horizontal dimension (m)

6.10 release ht (m)

7.4 horizontal dimension (m)

5.67 vertical dimension

(m)

40 vertical dimension used for calcs (ft)

2 number of Volume

Sources

16 horizontal dimension (m)

6.10 release ht (m)

7.44 horizontal dimension (m)

5.67 vertical dimension

(m)

40 vertical dimension used for calcs (ft)

Note: Selective LDAR program was applied to Areas # 15, #7, #8, #9, #10 due to high uncontrolled emissions for the VOCs (methanol and propylene) and hydrogen sulfide
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[ Total Uncontrolled Emissions | Total Controlled Emission
Compound Emissions (Ib/hr) Emissions (tpy) Emissions (Ib/hr) Emissions (tpy)
NH; 2.31 10.14 0.23 0.99
CO, 0.28 1.23 0.02 0.09
HNO3 212 9.29 0.19 0.82
Summary by Volume Source - Emissions are divided by number of Volume Sources
"Unit 84" Three Volume Sources

Ib/hr Iblyr
NH; 0.08 660.02
CO, 0.01 62.96
HNO;3 0.06 546.25
EPA Table 2-1SOCMI Average Fugitive Emission Factors
Emission Factor ® |Control Efficiency
C t T) S T
omponent Type ervice Type kg/hrisource) )®

Gas 5.97E-0 92%,
Valves Light Liquid 4.0; 88%)|

Heavy Liquid

9

Pump Seals Light Liquid 75%)|

Heavy Liquid
Compressor Seals Gas
Pressure Relief Valves |Gas X
Connectors All 8! 93%)|
Open-Ended Lines All 7
Sampling Connections _|All .5
Agitator Seals @ All 1.9

Note:

Source: EPA 1995, Protocol for Equipment Leak Emission Estimates

(1) Factors are for total organic compound emission rates. Emission factors assumed to be same for other constituents emitted from the stream.

(2) Factors for light liquid pump seals can be used to estimate the leak rate from agitator seals

(3) Control efficiencies for an LDAR program at a SOCMI process unit using HON reg neg
(control effectiveness attributable to requirements of the hazardous NESHAPS equipment leak regulations)

It was assumed that factors for connectors can be used to estimate the leak rate from flanges.

Emission are conservative since these streams are not as volatile as the streams that the SOCMI factors were developed for.

Unit # 84: 100 wt% Liquid NH3

4/11/2012

Equipment Count

Annual Hours of

Uncontrolled Em

issions (Eroc)

Controlled Emissions (Eroc)

Component Service (N) Operation Ib/hr tpy Ib/hr tpy
Valves Gas 0 760 - - - -
Valves Light Liquid 140 760 124 5.45 0.15 0.65
Valves Heavy Liquid 0 760 - - - -
Flanges All 195 760 0.79 3.45 0.06 0.24
Total 2.03 8.89 0.20 0.89
NH; 2.03 8.89 0.20 0.89
Unit # 84: 62 wt% Vapor NH3
Equipment Count Annual Hours of Uncontrolled Emissions (Eroc) Controlled Emissions (Eroc)
Component Service (N) Operation Ib/hr tpy Ib/hr tpy
Valves Gas 17 760 0.14 0.61 0.01 0.05
Valves Light Liquid 0 760 - - - -
Valves Heavy Liquid (4] 760 - - - -
Flanges Light Liquid 33 760 0.08 0.36 0.01 0.03
Total 0.22 0.97 0.02 0.07
NH; 0.22 0.97 0.02 0.07
Unit # 84: 6.3 wt% Vapor NH3
Equipment Count Annual Hours of Uncontrolled Emissions (Eyoc) Controlled Emissions (Eroc)
Component Service N; Operation Ib/hr tp Ib/hr tp
Valves Gas 33 760 0.03 0.12 2.19E-03 9.59E-03
Valves Light Liquid 0 760 - - - -
Valves Heavy Liquid 0 760 - - - -
Flanges Light Liquid 66 760 0.02 0.07 1.17E-03] 5.14E-03
Total 0.04 0.19 3.36E-03 1.47E-02
NH; 0.04 0.19 3.36E-03 1.47E-02
Unit # 84: 2.3 wt% Vapor NH3
Equipment Count Annual Hours of Uncontrolled Emissions (Eyoc) Controlled Emissions (Eroc)
Component Service N; Operation Ib/hr tp Ib/hr tp
Valves Gas 33 760 0.01 0.04 7.99E-04 3.50E-03
Valves Light Liquid 0 760 - - - -
Valves Heavy Liquid 0 760 - - - -
Flanges Light Liquid 66 760 0.01 0.03 4.29E-04 1.88E-03
Total 0.02 0.07 1.23E-03] 5.38E-03
NH; 0.02 0.07 1.23E-03 5.38E-03
Unit # 84: 1 wt% Liquid NH3
Equipment Count Annual Hours of Uncontrolled Emissions (Eroc) Controlled Emissions (Eroc)
Component Service (N) Operation Ib/hr tp Ib/hr tp
Valves Gas 0 760 - - - -
Valves Light Liquid 15 760 1.33E-03] 5.84E-03 1.60E-04; 7.00E-04
Valves Heavy Liquid 0 760 - - - -
Flanges Light Liquid 27 760 1.09E-03] 4.77E-03 7.63E-05 3.34E-04
Total 2.42E-03 1.06E-02 2.36E-04 1.03E-03
NH; 2.42E-03 1.06E-02 2.36E-04 1.03E-03
Unit # 84: 38 wt% Vapor CO,
Equipment Count Annual Hours of Uncontrolled Emissions (Eroc) Controlled Emissions (Eroc)
Component Service (N) Operation Ib/hr tpy Ib/hr tpy
Valves Gas 17 760 0.09 0.37 6.80E-03 0.03
Valves Light Liquid 0 760 - - - -
Valves Heavy Liquid 0 760 - - - -
Flanges Light Liquid 33 760 0.05 0.22 3.54E-03 0.02
Total 0.14 0.59 1.03E-02 0.05
CO, 0.14 0.59 1.03E-02] 0.05
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4/11/2012

Unit # 84: 6.4 wt% Vapor CO,
Equipment Count Annual Hours of Uncontrolled Emissions (Eroc) Controlled Emissions (Eroc)
Component Service (N) Operation Ib/hr tpy Ib/hr tpy
Valves Gas 60 760 0.05 0.22 4.04E-03 0.02
Valves Light Liquid 0 760 - - - -
Valves Heavy Liquid 0 760 - - - -
Flanges Light Liquid 45 760 0.01 0.05 8.13E-04 0.00
Total 0.06 0.27 4.86E-03 0.02
CO, 0.06 0.27 4.86E-03 0.02
Unit # 84: 3.6 wt% Vapor CO,
Equipment Count Annual Hours of Uncontrolled Emissions (Eyoc) Controlled Emissions (Eroc)
Component Service (N) Operation Ib/hr tp Ib/hr tp
Valves Gas 83 760 0.04 0.17 0.00 0.01
Valves Light Liquid (4] 760 - - - -
Valves Heavy Liquid 0 760 - - - -
Flanges Light Liquid 156 760 0.02 0.10 0.00 0.01
Total 0.06 0.27 0.00 0.02
CO, 0.06 0.27 0.00 0.02
Unit # 84: 1.8 wt% Vapor CO,
Equipment Count Annual Hours of Uncontrolled Emissions (Eroc) Controlled Emissions (Eroc)
Component Service (N) Operation Ib/hr tpy Ib/hr tpy
Valves Gas 69 760 0.02 0.07 1.31E-03] 5.73E-03
Valves Light Liquid 0 760 - - - -
Valves Heavy Liquid (4] 760 - - - -
Flanges Light Liquid 63 760 4.58E-03 0.02 3.20E-04 1.40E-03
Total 0.02 0.09 1.63E-03 7.13E-03
CO, 0.02 0.09 1.63E-03] 7.13E-03

Unit # 84: 60 wt% Liquid HNO,3

Equipment Count
(N)

Annual Hours of

Uncontrolled Emi

ssions (Eroc)

Controlled Emissions (Eroc)

Component Service Operation Ib/hr tpy Ib/hr tpy
Valves Gas 99 760 0.78 3.42 0.06 0.27
Valves Light Liquid 96 760 0.51 2.24 0.06 0.27
Valves Heavy Liquid 0 760 - - - -
Flanges Light Liquid 264 760 0.64 2.80 0.04 0.20

Total 1.93 8.46 0.17 0.74
HNO3 1.93 8.46 0.17 0.74

Unit # 84: 48 wt% Liquid HNO4

Equipment Count

Annual Hours of

Uncontrolled Emi

ssions (Eroc)

Controlled Emissions (Eroc)

Component Service (N) Operation Ib/hr tp Ib/hr tp
Valves Gas 0 760 - - - -
Valves Light Liquid 24 760 0.10 0.45 0.01 0.05
Valves Heavy Liquid 0 760 - - - -
Flanges Light Liquid 45 760 0.09 0.38 0.01 0.03
Total 0.19 0.83 0.02 0.08
HNO3 0.19 0.83 0.02 0.08
Note:
Please note that component counts listed in the tables above are only estimates, and do not represent exact component counts
Eroc = Fa*WFroc *N
Where:
Fa= Applicable average emisison factor for equipment type
WFroc = Average weight fraction of TOC in the stream
= Number of pieces of equipment of the applicable equipment type
The SOCMI emission factor does not need to be corrected for methane in the stream, because the emission factor is for total organic compounds.
Stream Speciation
Wt % (WFconstituent)
60 wt% 48 Wt%
Comound . 1 wt% Liquid 38 wt% Vapor 6.4 wt% Vapor 3.6 wt% 1.8 wt% . " PR
9 9 9
100 wt% Liquid NH3|62 wt% Vapor NH3 |6.3 wt% Vapor NH3 |2.3 wt% Vapor NH3 NH3 co2 co2 Vapor CO2  |Vapor CO2 ;lgléld Nitric ;lcqlzld Nitric
NH; 100.0% 62.0%! 6.3% 2.3%! 1.0%
CO, 38.0%! 6.4% 3.6%! 1.8%
Nitric Acid (HNO3) 60.0% 48.0%
WF constinsents - 100.0% 62.0% 6.3%) 2.3% 1.0%) 38.0% 6.4%) 3.6% 1.8% 60.0% 48.0%)
Conversion Note:
1kg= 2.20 pound
Note:
(1) WFconstituent ONly Shows the constituants that are of concern for air quality permitting, such as VOCs, TACs, criteria pollutants and GHGs
Stream
. 60 wt% 48 wt%
1 wt% Liquid 38 wt% Vapor 6.4 wt% Vapor (3.6 wt% 1.8 wt%
9 9 9 9
100 wt% Liquid NH3|62 wt% Vapor NH3 |6.3 wt% Vapor NH3 |2.3 wt% Vapor NH3 NH3 c co2 Vapor CO2  |Vapor CO2 ;lgzld Nitric /L\Icqi:ld Nitric
Valves - Gas 0 17 33 33 0 17 60 83 69 99 0
Valves - Light Liquid 140 (0] (4] 0 15 0 (4] 0 0 96 24
Valves - Heavy Liquid 0 0 0 0 0 0 0 0 0 0 0
Connectors 195 33 66 66 27 33 45 156 63 264 45
335 50 99 99 42 50 105 239 132 459 69
Stream
60 wt% 48 Wt%
. 1 wt% Liquid 38 wt% Vapor 6.4 wt% Vapor  |3.6 wt% 1.8 wt% o S
9
100 wt% Liquid NH3|62 wt% Vapor NH3 |6.3 wt% Vapor NH3 |2.3 wt% Vapor NH3 NH3 co2 co2 Vapor CO2  |Vapor CO2 /l;lgllcllld Nitric ;lcqlzld Nitric
Compound Annual Fugitive E with LDAR 1 (ton/yr)
NH; 0.89 0.07 0.01 0.01 1.03E-03
CO, 0.59 0.27 0.27 0.09
HNO; 0.74 0.08

Summary by Volume Source for Modeling - Emissions are divide:

UAN Unit

Ib/hr Iblyr
[NH, 0.226 1,980.07
[HNO, 0.187 1,638.74

d by number of Volume Sources

1 number of Volume Sources
24 horizontal dimension (m)

6.10

release ht (m)

11.16 horizontal dimension (m)
5.67 vertical dimension (m)
40 vertical dimension used for calcs (ft)
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Total Uncontrolled Emissions Total Controlled
‘Compound Emissions (Ib/hr) |Emissions (tpy) Emissions (Ib/hr) Emissions (tpy)
NH3 4.19 18.34 0.40 1.76
co, 293 12.84 | 0.23 0.99

Summary by Volume Source - Emissions are divided by number of Volume Sources

"Unit 82" Three Volume Sources
Ib/hr Iblyr
[NH, 013 1,171.95
[co. 0.08 660.60
EPA Table 2-1SOCMI Average Fugitive Emission Factors
Emission Factor® | Control Efficiency

Component Type Service Type (kaihrisource) 0 ®

Gas .97E-03] 92%)
Valves Light Liquid 4.03E-03] 88%)

Heavy Liquid . 30E-04}

Light Liquid .99E-02| 75%]
Pump Seals Heavy Liquid 62E-03
Compressor Seals Gas .28E-01
Pressure Relief Valves Gas L04E-01]
Connectors Al 93%)
Open-Ended Lines Al
Sampling Connections Al
Agitator Seals® All
Note:

Source: EPA 1995, Protocol for Equipment Leak Emission Estimates

(1) Factors are for total organic compound emission rates. Emission factors assumed to be same for other constituents emitted from the stream.
(2) Factors for light liquid pump seals can be used to estimate the leak rate from agitator seals

(3) Control efficiencies for an LDAR program at a SOCMI process unit using HON reg neg

(control i to req of the NESHAPS leak

It was assumed that factors for connectors can be used to estimate the leak rate from flanges.

Emission are conservative since these streams are not as volatile as the streams that the SOCMI factors were developed for.

Unit # 82: 100 wt% Liquid NH3
Equipment Count | Annual Hours of Uncontrolled Emissions (Eoc) Controlled Emissions (Eoc)
Component Service N) Operation Ib/hr tpy Ib/hr tpy
Valves Gas 0 760 - - - -
Valves Light Liquid Nad 760 0.68 3.00 0.08 0.36
Valves Heavy Liquid 0 760 - - - -
Flanges All 141 760 0.57 2.49 0.04 0.17
Total 1.25 5.49 0.12 0.53
Nﬂ 1.25 5.49 0.12 0.53
Unit # 82: 50-70 wt% Liquid NH3
Equipment Count | Annual Hours of Uncontrolled Emissions (Eoc) Controlled Emissions (Eroc)
Component Service (N) Operation Ib/hr tpy Ib/hr tpy
Valves Gas 0 7 - - - -
Valves Light Liquid 47 7 0.29 128 0.04 0.15
Valves Heavy Liquid 0 7 - - - -
Flanges Light Liquid 63 7 0.18 0.78 0.01 0.05
Total 0.47 2.06 0.05 0.21
Nd 0.47 2.06 0.05 0.21
Unit # 82: 25-40 wt% Liquid NH3
Equipment Count | Annual Hours of Uncontrolled Emissions (Eoc) Controlled Emissions (Eoc) |
Component Service N) Operation Ib/hr tpy Ib/hr 4
Valves Gas 0 760 - - 0.00E+00| 0.00E+00|
Valves Light Liquid 117 760 0.42 1.82 0.05 0.22
Valves Heavy Liquid 0 760 - - - -
Flanges Light Liquid 225 760 0.36 1.59 2.54E-02 1.11E-01]
Total 0.78 3.41 7.53E-02] 3.30E-01]
Nﬂ 0.78 3.41 7.53E-02] 3.30E-01]
Unit # 82: 0.5-25 wt% Liquid NH3
Equipment Count |  Annual Hours of Uncontrolled Emissions (Eoc) Controlled Emissions (Eoc)
Component Service (N) Operation Ib/hr tpy Ib/hr tpy
Valves Gas 0 7 - - 0.00E+00| 0.00E+00]
Valves Light Liquid 254 7 0.56 247 0.07 0.30
Valves Heavy Liquid 0 7 - - -
Flanges Light Liquid 456 7 0.46 2.01 3.22E-02] 1.41E-01
Total 1.02 4.49 9.99E-02 4.38E-01
Nd 1.02 4.49 9.99E-02| 4.38E-01
Unit # 82: 3-30 wt% Vapor NH3
Equipment Count | Annual Hours of Uncontrolled Emissions (Eoc) Controlled Emissions (Eoc)
Component Service N) Operation Ib/hr tpy Ib/hr 4
Valves Gas 60 760 0.24 1.04 . 0.08
Valves Light Liquid 60 760 1.60E-01 7.00E-01 1.92] 8.41E-02|
Valves Heavy Liquid 0 760 - - -
Flanges Light Liquid 219 760 2.65E-01 1.16E+00 8.13E-02
Total 6.62E-01] 2.90E+00| 2.48E-01]
Nd 6.62E-01] 2.90E+00] 2.48E-01]
Unit # 82: 30-60 wt% Vapor NH3
Equipment Count |  Annual Hours of Uncontrolled Emissions (Eoc) Controlled Emissions (Eoc)
Component Service (N) Operation Ib/hr tpy Ib/hr | tpy
Valves Gas 2 760 0.18 0.80 1.45E-02] 0.06
Valves Light Liquid 760 - - - -
Valves Heavy Liquid 760 - - - -
Flanges Light Liquid 45 760 0.11 0.48 7.63E-03] 0.03
Total 0.29 1.27 2.22E-02 0.10
Nd 0.20 1.27 002 ] 0.10
Unit # 82: 100 wt% Vapor CO,
Equipment Count | Annual Hours of Uncontrolled Emissions (Eoc) Controlled Emissions (Ero)
Component Service (N) Operation Ib/hr tpy Ib/hr | tpy
Valves Gas 6 760 0.79 3.46 6.32E-02] 0.28
Valves Light Liquid 760 - - - -
Valves Heavy Liquid 760 - - - -
Flanges Light Liquid 45 760 0.18 0.80 1.27E-02] 0.06
Total 0.97 4.25 7.59E-02 0.33
ccﬂ 0.97 4.25 7.59E-02] 033
Unit # 82: 50-70 wt% Liquid CO,
Equipment Count | Annual Hours of Uncontrolled Emissions (Eoc) Controlled Emissions (Eroc)
Component Service (N) Operation Ib/hr tpy Ib/hr tpy
Valves Gas 83 760 0.76 3.35 0.06 0.27
Valves Light Liquid 0 760 - - - -
Valves Heavy Liquid 0 760 - - - -
Flanges Light Liquid 156 760 0.44 193 0.03 0.14
Total 121 5.28 0.09 0.40
Cd 121 5.28 0.09 0.40
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Unit # 82: 25-40 wt% Liquid CO,

Equipment Count | Annual Hours of Uncontrolled Emissions (Eoc) Controlled Emissions (Eoc)
Component Service (N) Operation Ib/hr tpy Ib/hr | tpy
Valves Gas 69 760 0.36 1.59 2.91E-02 1.27E-01]
Valves Light Liquid 0 760 - - - —I -
Valves Heavy Liquid 0 760 - - -
Flanges Light Liquid 63 760 1.02E-01 0.45 3.12E-02f
Total 0.46 2.04 1.58E-01
Cd 0.46 2.04 1.58E-01
Unit # 82: 0.5-25 wt% Liquid CO,
Equipment Count | Annual Hours of Uncontrolled Emissions (Eoc) Controlled Emissions (Eoc)
Component Service (N) Operation Tb/hr tpy Ib/hr | tpy
Valves Gas 26 760 0.09 0.37 6.84E-03 0.03
Valves Light Liquid 0 760 - - - —I -
Valves Heavy Liquid 0 760 - - - -
Flanges Light Liquid 51 760 0.05 0.23 3.60E-03 0.02
Total 0.14 0.60 1.04E-02] 0.05
Cd 0.14 0.60 0.01 0.05
Unit # 82: 2-30 wt% Vapor CO,
Equipment Count | Annual Hours of Uncontrolled Emissions (Eoc) Controlled Emissions (Eoc)
Component Service (N) Operation Tb/hr tpy Ib/hr | tpy
Valves Gas 26 760 0.10 0.45 8.21E-03 0.04
Valves Light Liquid 0 760 - - - —I -
Valves Heavy Liquid 0 760 - - -
Flanges Light Liquid 51 760 0.06 0.27 0.02
Total 0.16 0.72 0.05
Cd 0.16 0.72 0.05
Unit # 82: 20-65 wt% Vapor CO,
Equipment Count | Annual Hours of Uncontrolled Emissions (Eoc) Controlled Emissions (Eoc)
Component Service (N) Operation Tb/hr tpy Ib/hr | tpy
Valves Gas 57 760 0.49 2.14 3.90E-02 0.17
Valves Light Liquid 0 760 - - - —I -
Valves Heavy Liquid 0 760 - - - -
Flanges Light Liquid 81 760 0.21 0.93 1.49E-02 0.07
Total 0.70 3.07 5.39E-02] 0.24
Cd 0.70 3.07 0.05 0.24
Not
Please note that component counts listed in the tables above are only estimates, and do not represent exact component counts
Eroc = Fa*WFroc *N
Where
Fa= Applicable average emisison factor for equipment type
WFoe = Average weight fraction of TOC in the stream
N= Number of pieces of equipment of the applicable equipment type
The SOCMI emission factor does not need to be corrected for methane in the stream, because the emission factor is for total organic compounds.
Stream Speciation
Wt % (WFconsitent )
Comound 100 wt% Liquid 50-70 wt% Liquid | 25-40 wt% Liquid | 0.5-25wt% Liquid |3-30 wt% Vapor 30-60 wt% 100 wt% Vapor | 50-70 wt% 25-40 Wt% 0.5-25 wt% 2-30 wt% 30-65 wt%
NH3 Vapor NH3 co2 Liquid COz | Liquid COZ | Liquid COZ | Vapor CO2 | Vapor CO2
NH;3 100.0%) 70.0%| 40.0%) 25.0%| 30.0%| 60.0%|
CO, 100.0%) 70.0%| 40.0%| 25.0%) 30.0%| 65.0%)
WFconstituents - 100.0%) 70.0%| 40.0%) 25.0%] 30.0%| 60.0%] 100.0%) 70.0%| 40.0%| 25.0%| 30.0%) 65.0%)
Conversion Note:
1kg= 2.20 pound
Note:
(1) WF gonsiuen:only shows the constituants that are of concern for air quality permitting, such as VOCs, TACs, criteria pollutants and GHGs
Stream
100 wt% Liquid 50-70 wt% Liquid 25-40 wt% Liquid 0.5-25 wt% Liquid | 3-30 wt% Vapor 30-60 wt% 100 wt% Vapor | 50-70 wt% 25-40 wt% 0.5-25 wt% 2-30 wt% 30-65 wt%
NH3 Vapor NH3 Co2 Liquid COz | Liquid COz | Liquid COz | Vapor CO2 | Vapor CO2
Valves - Gas 0 0 0 0 60 23 60 83 69 26 26 57
Valves - Light Liquid 7 47 117 254 60 0 0 0 0 0 0 0
Valves - Heavy Liquid 0 0 0 0 0 0 0 0 0 0 0 0
Connectors 141 63 225 456 219 45 45 156 63 51 51 81
218 110 342 710 339 68 105 239 132 v 7 138
Stream
100 wt% Liquid | 50-70 wt% Liquid | 25-40 wt% Liquid | 0.5-25 wt% Liquid | 3-30 Wt% Vapor | 30-60 wt% | 100 wt% Vapor | 50-70 wt% | 25-40 Wt% | 0.5-25 wt% 2-30 wt% | 30-65 wt%
NH3 NH3 NH3 NH3 NH3 Vapor NH3 Co2 Liquid COz | Liquid COz | Liquid COz | Vapor CO2 | Vapor CO2
Compound Annual Fugitive Emissions with LDAR Application (ton/yr)
NH, 0.53 [ 0.21 [ 0.33 [ 0.44 248E-01 | 0.10 | [ [ [
co, [ | | | [ | 0.33 | 0.40 | 1.58E-01] 0.05 | 0.05 | 0.24

Summary by Volume Source for Modeling - Emissions are divided by number of Volume Sources
Urea Unit

[ Tb/hr T Tblyr ]
NH, | 0.201 | 1,758 |

2 number of Volume Sources
12 horizontal dimension (m)
6.10 release ht (m)
5.58 horizontal dimension (m)
5.67 vertical dimension (m)
40 vertical dimension used for calcs (ft)
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Total Uncontrolled Emissions

Total Controlled Emissions

[Compound

Emissions (Ib/hr)

[Emissions (tpy)

Emissions (Ib/hr) _[Emissions (tpy)

[NHs

8.33 |

36.48

0.64 |

2.79

Summary by Volume Source - Emissions are divided by number of Volume Sources

"Unit 81" Three Volume Sources

To/hr I

Iblyr |

NH;

0.21 |

1,861.32 |

EPA Table 2-1SOCMI Average Fu

itive Emission Factors

. Emission Factor ™ | Control Efficiency
Component Type Service Type (kg/hrisource) %) ©
Gas 5.97E-03 92%)
Valves Light Liquid 4.03E-03 88%
Heavy Liquid 2.30E-04
Light Liquid 1.99E-02 75%)
Pump Seals Heavy Liquid 8.62E-03
Compressor Seals Gas 2.28E-01
Pressure Relief Valves Gas 1.04E-01
Connectors All 1.83E-03 93%
Open-Ended Lines All 1.70E-03|
Sampling Connections All 1.50E-02]
Agitator Seals @ All 1.99E-02

Note:

Source: EPA 1995, Protocol for Equipment Leak Emission Estimates
(1) Factors are for total organic compound emission rates. Emission factors assumed to be same for other constituents emitted from the stream.
(2) Factors for light liquid pump seals can be used to estimate the leak rate from agitator seals
(3) Control efficiencies for an LDAR program at a SOCMI process unit using HON reg neg

(control effectiveness attributable to requirements of the hazardous NESHAPS equipment leak regulations)
It was assumed that factors for connectors can be used to estimate the leak rate from flanges.
Emission are conservative since these streams are not as volatile as the streams that the SOCMI factors were developed for.

Unit # 81: 0.14 wt% (or 0.07 mol %) NH3 in Gas

4/11/2012

Equipment Count

Annual Hours of

Uncontrolled Emissions (Eroc)

Controlled Emissions (Eroc)

Component Service (N) Operation Ib/hr tpy Ib/hr tpy
Valves Gas 177 8760 2.33 10.20 0.19 0.82
Valves Light Liquid 0 8760 - - - -
Valves Heavy Liquid 0 8760 - - - -
Flanges All 327 8760 1.32 5.78 0.09 0.40
Total 3.65 15.98 0.28 1.22
NH! 3.65 15.98 0.28 1.22
Unit # 81: 5.8 wt % (or 3.1 mol %) NH3 in Gas
Equipment Count | Annual Hours of Uncontrolled Emissions (Eroc) Controlled Emissions (Eroc)
Component Service (N) Operation Ib/hr tpy Ib/hr tpy
Valves Gas 227 8760 2.09 9.16 0.17 0.73
Valves Light Liquid 0 8760 - - - -
Valves Heavy Liquid 0 8760 - - - -
Flanges Light Liquid 378 8760 1.07 4.68 0.07 0.33
Total 3.16 13.84 0.24 1.06
NH3 3.16 13.84 0.24 1.06
Unit # 81: 7.8 wt % (or 4.3 mol %) NH3 in Gas
Equipment Count | Annual Hours of Uncontrolled Emissions (Eroc) Controlled Emissions (Eroc)
Component Service (N) Operation Ib/hr tpy Ib/hr tpy.
Valves Gas 84 8760 0.44 1.94 3.54E-02 1.55E-01
Valves Light Liquid 0 8760 - - - -
Valves Heavy Liquid 0 8760 - - - -
Flanges Light Liquid 93 8760 0.15 0.66 1.05E-02 4.60E-02]
Total 0.59 2.59 4.59E-02 2.01E-01
NH! 0.59 2.59 4.59E-02 2.01E-01
Unit # 81: 32.9 wt % (or 20.7 mol %) NH3 in Gas
Equipment Count | Annual Hours of Uncontrolled Emissions (Eroc) Controlled Emissions (Eroc)
Component Service (N) Operation Ib/hr tpy Ib/hr tpy
Valves Gas 131 8760 0.43 1.89 3.45E-02 1.51E-01
Valves Light Liquid 0 8760 - - - -
Valves Heavy Liquid 0 8760 - - - -
Flanges Light Liquid 258 8760 0.26 1.14 1.82E-02] 7.98E-02)
Total 0.69 3.03 5.27E-02 2.31E-01
NH3 0.69 3.03 5.27E-02 2.31E-01
Unit # 81: 35.7 wt % (or 31.6 mol %) NH3 in Gas
Equipment Count | Annual Hours of Uncontrolled Emissions (Eroc) Controlled Emissions (Eroc)
Component Service (N) Operation Ib/hr tpy Ib/hr tpy.
Valves Gas 38 8760 0.15 0.66 0.01 0.05
Valves Light Liquid 0 8760 0.00E+00 0.00E+00| 0.00E+00| 0.00E+00
Valves Heavy Liquid 0 8760 - - - -
Flanges Light Liquid 72 8760 8.71E-02 3.82E-01] 6.10E-03 2.67E-02]
Total 2.37E-01 1.04E+00 1.81E-02 7.93E-02]
NH; 2.37E-01 1.04E+00 1.81E-02 7.93E-02]
Unit # 81: 99.99 wt % (or 99.9 mol %) NH3 in Gas
Equipment Count | Annual Hours of Uncontrolled Emissions (Eroc) Controlled Emissions (Eroc)
Component Service (N) Operation Ib/hr tpy Ib/hr tpy
Valves Gas 414 8760 3.27 14.32 2.62E-01 1.15
Valves Light Liquid 0 8760 - - - -
Valves Heavy Liquid 0 8760 - - - -
Flanges Light Liquid 438 8760 1.06 4.64 7.42E-02 0.33
Total 4.33 18.96 3.36E-01 1.47
NH3 4.33 18.96 0.34 1.47
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Fugitive Emissions - Ammonia Unit

Hydrogen Energy California LLC

Hydrogen Energy California (HECA) Project

Unit # 81: 099.99 wt % (or 99.9 mol %) NH3 in Liquid

4/11/2012

Note:

Equipment Count | Annual Hours of Uncontrolled Emissions (Eroc) Controlled Emissions (Eroc)
Component Service (N) Operation Ib/hr tpy Ib/hr tpy.
Valves Gas 0 8760 - - 0.00E+00 -
Valves Light Liquid 575 8760 5.11 22.38 0.61 2.69
Valves Heavy Liquid 0 8760 - - - -
Flanges Light Liquid 732 8760 2.95 12.94 2.07E-01 0.91
Total 8.06 35.31 8.20E-01 3.59
NH! 8.06 35.31 8.20E-01 3.59
Unit # 81: 5.61 wt % NH; in liquid water
Equipment Count | Annual Hours of Uncontrolled Emissions (Eroc) Controlled Emissions (Eroc)
Component Service (N) Operation Ib/hr tpy Ib/hr tpy
Valves Gas 0 8760 - - - -
Valves Light Liquid 101 8760 0.90 3.93 0.11 0.47
Valves Heavy Liquid 0 8760 - - - -
Flanges Light Liquid 186 8760 0.53 2.30 0.04 0.16
Total 1.42 6.23 0.14 0.63
NH3 1.42 6.23 0.14 0.63

Please note that component counts listed in the tables above are only estimates, and do not represent exact component counts

Eroc =

Where:
Fa=
WFroc =
N=

Fa* Wrog *N

Applicable average emisison factor for equipment type
Average weight fraction of TOC in the stream
Number of pieces of equipment of the applicable equipment type

The SOCMI emission factor does not need to be corrected for methane in the stream, because the emission factor is for total organic compounds.

Stream Speciation

Wt % (WF constituent)
Comound 0.14 wt % (or 0. 07 |5.8 wt % (or 3.1 mol 7.8 wt % (or 4.3 32.9 wt % (or 20.7 |35.7 wt % (or 31.6 |99.99 wt % (or 99.9{99.99 wt % (or 99.9 |5.61 wt % NH3 in
mol %) NH3 in gas |%) NH3 in gas mol %) NH3 in gas [mol %) NH3 in gas [mol %) NH3 in gas |mol %) NH3 in gas |mol %) NH3 in lig |lig water
NH; 100.0% 70.0%) 40.0%!| 25.0% 30.0% 60.0% 100.0% 70.0%
WFc, B 100.0% 70.0%| 40.0%| 25.0% 30.0% 60.0% 100.0% 70.0%
Conversion Note:
1kg= 2.20 pound
Note:

(1) WFconstiuent ONly shows the constituants that are of concern for air quality permitting, such as VOCs, TACs, criteria pollutants and GHGs

Stre

am

0.14 wt % (or 0. 07
mol %) NH3 in gas

5.8 wt % (or 3.1 mol
%) NH3 in gas

7.8wt % (or 4.3
mol %) NH3 in gas

32.9 wt % (or 20.7
mol %) NH3 in gas

35.7 wt % (or 31.6
mol %) NH3 in gas

99.99 wt % (or 99.9
mol %) NH3 in gas

99.99 wt % (or 99.9
mol %) NH3 in liq

5.61 wt % NH3 in
lig water

Valves - Gas 177 227 84 131 38 414 0 0
Valves - Light Liquid 0 0 0 0 0 0 575 101
Valves - Heavy Liquid 0 0 0 0 0 0 0 0
Connectors 327 378 93 258 72 438 732 186
504 605 177 389 110 852 1307 287
Stream

0.14 wt % (or 0. 07 |5.8 wt % (or 3.1 mol (7.8 wt % (or 4.3 32.9 wt % (or 20.7 [35.7 wt % (or 31.6 [99.99 wt % (or 99.9 [99.99 wt % (or 99.9 [5.61 wt % NH3 in

mol %) NH3 in gas |%) NH3 in gas mol %) NH3 in gas [mol %) NH3 in gas [mol %) NH3 in gas |mol %) NH3 in gas |mol %) NH3 in liq |liq water
[Compound Annual Fugitive Emissions with LDAR Application (ton/yr)
[NH, 1.22 1.06 0.20 [ 0.23 [ 7.93E02 1.47 359 | 0.63

Summary by Volume Source for Modeling - Emissions are divided by number of Volume Sources

Ammonia Unit

Ib/hr

Ib/yr

NH,

0.319 |

2,792 |

2 number of Volume Sources
24 horizontal dimension (m)

6.10

release ht (m)

11.16 horizontal dimension (m)
5.67 vertical dimension (m)
40 vertical dimension used for calcs (ft)
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HECA Project 4/11/2012
Major Source Emission Calculations with Significance Thresholds for PSD
Total Reduced Sulfur
Annual Rate TRS as H2S Molecular Source of
Pollutant (tons per year) (tonsl/yr) Wt emissions
CO, vent and
Hydrogen Sulfide 2.64 2.64 34 fugitives
Significance
CO, ventand Threshold
Carbonyl Sulfide 2.69 1.53 60 fugitives (tonslyr) Significant?
Total 4.17 10.00 no

TRS definition: the total reduced sulfur contained in hydrogen sulfide, mercaptans, dimethyl sulfide, dimethyl disulfide or other
organic sulfide compounds, all expressed as hydrogen sulfide. Sulfur dioxide, sulfur trioxide, or sulfuric acid are not to be included in

the determination of TRS.

Reduced Sulfur Compounds

Annual Rate RSC as H2S Molecular Source of
Pollutant (tons per year) (tonslyr) Wt emissions
CO, vent and
Hydrogen Sulfide 2.64 2.64 34 fugitives
CTG/HRSG and
Carbon Disulfide 0.55 0.25 76 coal dryer
Significance
CO, ventand Threshold
Carbonyl Sulfide 2.69 1.53 60 fugitives (tonslyr) Significant?
Total 4.42 10.00 no

Reduced sulfur compounds means H2S, carbonyl sulfide (COS), and carbon disulfide (CS2).

Sulfuric Acid Mist

Significance

Annual Rate Threshold Significant Source of
Pollutant (tons per year) (tons/yr) ? emissions
CTG/HRSG and
Sulfuric Acid Mist 1.14 7.00 no coal dryer
Hydrogen Sulfide
Significance
Annual Rate Threshold Significant Source of
Pollutant (tons per year) (tonslyr) ? emissions
CO, vent and
Hydrogen Sulfide 2.64 10.00 no fugitives
Fluorides
Significance
Annual Rate Threshold Significant Source of
Pollutant (tons per year) (tonslyr) ? emissions
Fluoride 0.001 3.00 no Cooling towers
Lead
Significance
Annual Rate Threshold Significant Source of
Pollutant (tons per year) (tonslyr) ? emissions
CTG/HRSG and
Lead 0.007 0.60 no coal dryer

Pollutants listed above are in 40 CFR 52.21 (as of Apr 6, 2012)

Page 26 of 26




Appendix N

Water Resources






Appendix N-1

Water Resources Information












































































































Appendix N-2
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SECTIONONE Introduction and Model Objective

Hydrogen Energy International LLC (HEI or Applicant) isjointly owned by BP Alternative
Energy North Americalnc. and Rio Tinto Hydrogen Energy LLC. HEI is proposing to build an
Integrated Gasification Combined-Cycle power generating facility called Hydrogen Energy
California (HECA or the Project) in Kern County, California. The Project will produce low-
carbon baseload electricity by capturing carbon dioxide (CO,) and transporting it for CO,
enhanced oil recovery (EOR) and sequestration (storage)”.

The Project will use impaired-quality groundwater provided by the Buena Vista Water Storage
District (BVWSD) as the source of processwater. A three-dimensional groundwater flow model
was constructed to evaluate the effects of pumping groundwater for the proposed Project from a
proposed well field within the BVWSD Buttonwillow Service Areain Kern County, California
(Figure 1). The groundwater flow model was developed to evaluate the potential net impacts of
project-specific pumping on the underlying and adjacent aquifer system. This aquifer system has
been locally termed as the Buttonwillow Subbasin (KCWA 1991), which is located within the
regional Kern County Subbasin. Thismodel is a* superposition model,” in which all non—

proj ect-specific hydrologic features were excluded, based on the application of the “ principle of
superposition” (Reilly, et al. 1987). MODFLOW, a groundwater modeling program developed
by the U.S. Geologica Survey (USGS), was used for model development and simulations.

The primary objective of this superposition model isto evaluate the net effects of project-specific
pumping by:

1 Simulating net changes of groundwater flow conditions and aquifer response to project-
specific pumping;

2. Providing sufficiently fine grid spacing to simulate groundwater pumping via extraction
wells; and

3. Evaluating the sensitivity of groundwater flow in the aquifer to aquifer property
assumptions.

1 This carbon dioxide will be compressed and transported via pipeline to the custody transfer point at the adjacent
Elk Hills Field, where it will beinjected. The CO, EOR process involves the injection and reinjection of carbon
dioxide to reduce the viscosity and enhance other properties of the trapped oil, thus allowing it to flow through
the reservoir and improve extraction. During the process, the injected carbon dioxide becomes sequestered in a
secure geologic formation. This processisreferred to herein as CO, EOR and Sequestration.
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SECTIONTWO Background

This section discusses the Project’ s process water supply and the hydrologic setting of the
proposed well field.

21 PROPOSED WATER SUPPLY

BVWSD will supply the proposed project with impaired-quality groundwater (average total
dissolved solids [TDS] approximately equal to 2,000 milligrams per liter [mg/L]) for hydrogen
generation, power-plant cooling, gasification, and other industrial processes. The groundwater
will be supplied by a proposed well field to be constructed and operated by BVWSD. The
proposed well field will intercept groundwater (i.e., first water [30 feet below ground surface
(bgs)] to 300+ feet bgs) on the western side of the BVWSD.

As shown on Figure 1, the proposed Project well field is a northwest-oriented rectangular area
located on the western side of the BVWSD Buttonwillow Service Area near Seventh Standard
Road and the California Aqueduct. It includes portions of Sections 34 and 35 of Township 28S,
Range 22E, and portions of Sections 1, 2, and 12 of Township 29S, Range 22E. The water
pumped from the well field will be piped approximately 15 miles southeast to the project site.

BVWSD will provide the Project with up to approximately 7,500 acre-feet of groundwater each year.
Although the water supply system is anticipated to provide environmental benefits and will not
include use of fresh water, the Cdifornia Energy Commission (CEC) requires evaluation of the
potential environmental impacts associated with development of this water supply. Therefore, this
groundwater flow model was constructed to eval uate the net effects of project groundwater pumping,
and to support the analysis presented in the Project’ s Revised Application for Certification (AFC).

2.2 HYDROGEOLOGIC SETTING

The proposed well field islocated in the Kern County Subbasin (DWR subbasin no. 5-22.14) of
the San Joaquin Valley groundwater basin. The southern San Joaquin Valley, of which the Kern
County Subbasin is a part, has been further divided into additional hydrogeol ogic subbasins that
are bounded by distinct structural highs due to folding or faulting (KCWA 1991). These
subbasins may contain isolated or partially isolated hydrogeologic systems. BVWSD’s
Buttonwillow Service Areaislocated in what islocally known as the Buttonwillow Subbasin,
which is separated from the Jerry Slough Subbasin to the west, the Tulare Subbasin to the north,
and by structural highs to the west.

Although there are many agricultural pumping wells within the region, not much geologic or
hydrogeol ogic data have been collected in the vicinity of the proposed well field. Assuch,
regional and local geologic and hydrogeologic reports from other studies in Kern County, as well
as information provided by the BVWSD and their hydrogeologic consultant, Sierra Scientific
Services, were used as a basis to devel op this groundwater flow model. The region isunderlain
by unconsolidated sediments originating from an alluvial depositional setting with discontinuous
lacustrine clay lenses. Alluvia deposits, by nature, are heterogeneous assemblages of both
coarse- and fine-grained material. Based on available geophysical logs, the stratigraphy is
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SECTIONTWO Background

dominated by interbedded sands and gravels with minor vertically and laterally discontinuous silt
and clay layers.

The aquifer system is both unconfined, and most likely, semi-confined in places. Based on a
2008 depth to water map provided by BVWSD, depth to groundwater in the vicinity of the
proposed well field is approximately 30 feet bgs.
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SECTIONTHREE Model Codes

This section briefly describes model computer codes used to build the model.
3.1 GROUNDWATER MODELING SYSTEM INTERFACE

The computer software program chosen as the graphical interface for the modeling effort was the
U.S. Department of Defense Groundwater Modding System (GMYS), version 6.0. GMSisa
comprehensive graphical user interface (GUI) for performing groundwater simulations. GMS
provides a graphical preprocessor and postprocessor interface to several groundwater modeling
codes. MODFLOW, MODPATH, MT3DMS, RT3D, FEMWATER, SEEP2D, NUFT, and
UTCHEM. The GMS interface was developed by the Environmental Modeling Research
Laboratory of Brigham Y oung University in partnership with the U.S. Army Engineering
Waterways Experiment Station. GM S was used to develop a simplified site conceptual
hydrogeological model, and to convert it into a groundwater flow model.

32 MODFLOW GROUNDWATER FLOW MODEL

The computer code selected to model groundwater conditions was MODFLOW. MODFLOW is
athree-dimensional, cell-centered, finite difference, saturated flow model developed by the
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 uncertainty
associated with site information, and the modeling objectives of evaluating the potential net
effects of project-specific pumping, MODFLOW was considered an appropriate groundwater
flow code.

3.3 MODPATH PARTICLE TRACKING MODEL

Particle tracking simulations provide a convenient means of visualizing groundwater flow paths.
Thisis particularly useful for evaluating capture zones around a pumping well. MODPATH was
selected as the particle tracking program for this effort. MODPATH is athree-dimensional
particle tracking program developed by the USGS (Pollock 1994) that enables reverse and
forward tracking from sinks (wells) and sources, respectively. GMS has updated the interface
for MODPATH to a seamless modul e that couples with MODFLOW 2000. MODFLOW results
are used asinput for MODPATH runs.
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SECTIONFOUR Numerical Flow Model

The data used to devel op the groundwater flow model was primarily provided by BVWSD, on
behalf of Sierra Scientific Services, during meetings and in the form of e-mails, published reports
(Sierra Scientific Services 2003; Sierra Scientific Services 2004; Sierra Scientific Services
2007a; and Sierra Scientific Services 2007b), and reports in preparation (Sierra Scientific
Services 2009a and Sierra Scientific Services 2009b).

41 MODEL DOMAIN AND GRID

To eliminate the boundary effects on the simulated groundwater conditions, a model domain of
100 by 100 miles was specified, with the well field at the center of the model domain. This
exaggerated domain size was created to ensure that drawdown simulated by well-field pumping
was only affected by aquifer properties (e.g., hydraulic conductivity and storativity) and not by
water flowing into or out of the boundary.

Because the proposed wells are arranged linearly in a northwest-trending direction, the model
domain is rotated 49 degrees from north to west so that the rows and columns of the discretized
grid are perpendicular and parallel to the arranged well line. This oriented model domain allows
the proposed wells to be in the same column so that the simulation results are more easily
processed.

The model domain has three layers extending from ground surface to 2,000 feet bgs. The model
layers extend from O (ground surface) to 300 feet bgs (shallow zone), 300 to 600 feet bgs (deep
zone), and 600 to 2,000 feet bgs (deeper zone).

The model grid contains 243,789 cells, spatially discretized into 247 columns and 329 rows in
the plan view, as shown in Figure 2. The model grid isrefined in the vicinity of the pumping
wells. Lateral cell size of 20 by 20 feet was specified in the vicinity of the pumping wells, and
the grid size increases towards the model domain boundaries. The maximum cell size, at the
model boundary, is 2,500 by 2,500 feet.

42  HYDRAULIC CONDUCTIVITY

The lithology underlying the proposed well field areais characterized by heterogeneous
unconsolidated deposits characteristic of an aluvia depositional system. Geophysical logs
within and in the vicinity of the well field area indicate that the aquifer system is dominated by
coarse-grained sediments with discontinuous interbedded fine-grained sediments. The 3-layer
computer model is asimplification of the many-layered agquifer system in the well field area. As
such, aquifer properties of the three model layers are assigned so that they will correctly simulate
the behavior of the multi-layered aquifer system. Our basisfor model parameterizationisto
make the Transmissivity (T) and storativity (S) values of the three model layers equivalent to the
aggregate average T and S values of the same respective thicknesses of the actual aquifer system.

As demonstrated by Sierra Scientific Services, 2004 (p. 53), if the sand fraction (Fsd) in atotal
thicknessinterval (H) of the aquifer is at least 20 percent, and if the sand intervals are at |east
100 times more permeable than the interbedded silty or clayey strata, then the T of the aquifer
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SECTIONFOUR Numerical Flow Model

equals T = Ksd*H*Fsd, where K is hydraulic conductivity and Ksd isthe K of the sand units,
without knowing the K values of the interbedded silts or clays. This condition may be
implemented in the computer model by substituting a value of effective conductivity (K*) which
is applicable to the entire interval thickness, H, where K* = Ksd*Fsd. This implementation will
then yield the correct value of T for aquifer modeling. The same mathematical equivalenceis
applied to derive avalue of equivalent storativity, (S*).

Based on areview of geophysical logs, the range of sand in the aquifer is approximately 60 to
90 percent. It isassumed that the horizontal K value of the sand is 57 feet per day (ft/day);
horizontal K assumed to be uniform throughout the model domain. In the baseline ssmulation it
was assumed that 75 percent of the aquifer thickness contained sand at a horizontal K value of
57 ft/day.

In aluvial aquifer systems of thistype, vertical hydraulic conductivity is less than the horizontal
hydraulic conductivity. The vertical anisotropic ratio, defined as the ratio of horizontal hydraulic
conductivity to the vertical hydraulic conductivity, ranges from approximately 10 to 50 ft/day.
With the assumption that horizontal conductivity is 57 ft/day, vertical conductivity is estimated
to range from 1.1 ft/day to 5.7 ft/day. A mid-range anisotropic ratio value of 30 is used for the
baseline simulation, which corresponds to a vertical conductivity value of 1.9 ft/day. The
anisotropic ratio is assumed to be uniform throughout the model domain.

43  SPECIFIC YIELD AND SPECIFIC STORAGE

Local information provided by the BVWSD and their hydrogeol ogic consultant, Sierra Scientific
Services, was reviewed to devel op estimates for specific storage and specific yield. The specific
yield of the local aquifer system was estimated to range from approximately 0.15 to 0.20. A
mid-range value of 0.18 is used in the model for the baseline simulation.

The specific storage of the local aquifer system was estimated to range from approximately
0.00004 to 0.00007 (1/ft). A mid-range value of 0.0000551/ft is used in model for the baseline
simulation.

44  PUMPING

The model simulates project-specific pumping from a proposed well field. Thewell field is
assumed to include five wells arranged linearly in a northwest-trending direction and spaced
approximately 0.25 mile apart (Figure 3). The model simulates awell field pumping rate of
7,500 acre-feet per year (afy), or 4,650 gallons per minute (gpm), which represents the upper-
limit water demand for the proposed Project. Three of the five wells would be pumping at once,
while the other two wells would be redundant. Therefore, the total pumping rate is divided
evenly among the three pumping wells, resulting in a pumping rate of 1,550 gpm per pumping
well. To be conservative, the model assumes that the three pumping wells are adjacent to one
another in the center of the well field. The wells are placed in the uppermost model layer to
simulate shallow pumping. The pumping rate is steady and continuous throughout the 25-year
model simulation.
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SECTIONFOUR Numerical Flow Model

To evaluate the net effect of project-specific pumping, all other existing pumping wells are
excluded from the model.

45 RECHARGE

From 1962 to 2000, the BVWSD’ s operations in its 50,000-acre Buttonwillow Service Area have
resulted in a positive groundwater balance of approximately 46,000 afy. BVWSD projects that a
positive groundwater balance of approximately 25,000 afy will be maintained in the future
(BVWSD — personal communications January through May 2009). Therefore, even though the
southern San Joaguin Valley has been classified by the DWR as an overdrafted groundwater
basin, the BVWSD has historically been able to achieve a positive groundwater balance. Water
levelsin the BVWSD Buttonwillow Service Area have and are expected to continueto risein
response to BVWSD' s recharge/repl enishment operations.

Recharge within BVWSD is primarily attributable to infiltration from over-irrigation, as well as
seepage loss from the BVWSD irrigation ditch and canal system. The model simulates recharge
of 7,500 afy from BVWSD positive water balance operations that can be attributed to offset
Project-specific pumping. Theinfiltration rate in the vicinity of the well field is approximately
0.4 ft/lyear. Therefore, rechargeis applied to the model within an area around the pumping wells
that is approximately 29.3 square miles (i.e., 18,750 acres), in order to yield atotal recharge
volume of 7,500 afy. According to the BVWSD, seepage loss from the irrigation ditch and canal
system occurs for about two-and-a-half months during the irrigations months. Therefore,
recharge is simulated 75 days per year.

4.6  INITIAL AND BOUNDARY CONDITIONS

Because the primary model objective isto evaluate the aquifer response to Project-specific
pumping, the initial head distribution was specified as a constant head distribution. Based on
data collected in 2008 and provided by BVWSD, average depth to water in the vicinity of the
proposed well field is approximately 30 feet bgs; therefore, initial heads were specified as 30 feet
bgs throughout the model domain.

Because the model domain (100 by 100 miles) far exceeds the area of influence of project
pumping, the model boundary will not have an effect on groundwater conditions. Consequently,
boundary conditions do not have an effect on the model so long as they are consistent with the
initial condition. Therefore, agenera head boundary condition with a constant reference head of
30 feet bgs was specified along the edges of the model domain for all three model layers.

4.7 TIMING OF MODEL STRESSES

The model simulated transient flow conditions for 25 years. Stress periods were set to 75 days
and 290 days to alow simulation of annual recharge events. Well pumping is constant
throughout the simulation.

R:\09 HECA Final\App O\App O2.doc 4‘3 URS






SECTIONFIVE Model Simulations

The model was used to simulate groundwater pumping and response in one base case and eight
sensitivity runs. The total pumping volume, number of pumping wells, pumping well locations
and depth, recharge rate and area, boundary conditions, initial head, model timing, and stress
period setup remained the same for all ssmulation runs. Sensitivity runs were conducted to test
the effect of sand percentage (equivalent horizontal K values), vertical anisotropic ratio, specific
yield, and specific storage on resulting simulated drawdown. Model parameters are summarized
in Table 1, and ssimulation results are summarized in Table 2.

51 BASE CASE

Mid-range aquifer parameters were simulated under the base case. Based on an assumed total
sediment thickness of 75 percent sand, the horizontal hydraulic conductivity was estimated to be
43 ft/day. The anisotropic ratio was defined as 30, resulting in avertical hydraulic conductivity
value of 1.9 ft/day. Specific yield and specific storage were defined as 0.18 and 5.5 x 10 1/ft,
respectively. In addition to simulating the net changes of groundwater flow conditions and
aquifer response to project-specific pumping, particle tracking using MODPATH (Pollock 1994),
a particle-tracking post-processing model for MODFL OW, was conducted to estimate the
groundwater movement towards the well field induced by project pumping. Simulation results
are presented in a hydrograph for hypothetical observation points (i.e., wells) at various distances
from the pumping wells (Figure 4); a hydrograph for hypothetical observation points 0.5 mile to
the east, west, north, and south of the pumping wells (Figure 5); contour maps (Figures 6, 7,

and 8); groundwater table profiles (Figures 9 and 10); and a groundwater pathline map

(Figure 11).

Simulation results show adeclinein water level on the order of about 30 feet near the pumping
wells during thefirst 3 years of pumping. Approximately 90 percent of the drawdown occurs
during thefirst 3 years of pumping. After 3 years of pumping, the water-level decline stabilizes
until maximum drawdown is reached after approximately 9 years of pumping. The water level
remains relatively stable throughout the remainder of the 25-year simulation. The water level
response is cyclic in nature due to the application of recharge for 75 days out of every year.
Water levels vary between approximately 1 and 2 feet on an annual basis throughout the duration
of the simulation.

Results show an asymmetric cone of depression due to the asymmetric application of recharge.
The cone of depression extends further west of the pumping wells than it does to the east, north,
or south, because the pumping wells are located near the western boundary of the recharge area,
which islimited to BVWSD’ s Buttonwillow Service Area. After 25 years of pumping, the cone
of depression extends approximately 1.4 miles from the pumping wells to the north, south, and
east of the pumping wells, and approximately 2.5 miles to the west of the pumping wells.
Slightly more drawdown is simulated perpendicular (to the east and west) than paralel (to the
north and south) to the pumping wells due to the linear alignment of the three pumping wells.

Maximum simulated drawdown of approximately 37 feet occurs at the central pumping well.
Drawdown decreases radially outward from the pumping wells such that maximum drawdown
200 feet east, 0.5 mile east, and 1 mile east of the pumping wellsis 18.5, 5.2, and 2.0 feet,
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SECTIONFIVE Model Simulations

respectively. Drawdown is slightly less to the north and south of the pumping wells at these
same distances. Beyond 2 miles, drawdown is almost non-existent. Maximum drawdown

0.5 mile from the pumping wells was simulated to be at 5.2 feet to the east, 5.6 feet to the west,
3.9 feet to the north, and 3.9 feet to the south. Groundwater contour maps show that the cone of
depression extends from the shallow zone (model layer 1), where the pumping wells are located,
to the base of the model (model layer 3).

The hydrograph shows that a slight rise in water level occurs 2 miles north of the pumping wells
due to the influence of recharge and lack of pumping well influence. Groundwater table profiles
show that water level rises at a distance beyond the influence of the pumping wells to the north,
south, and east of the pumping wells due to recharge.

Particle tracking results show that the maximum net movement of the groundwater induced by
project pumping is approximately 0.8 mile towards the well field after 25 years of project
pumping. Note that these derived groundwater pathlines exclude the effect of the natural
groundwater gradient.

5.2  SENSITIVITY SIMULATIONS

Sensitivity simulations were conducted to test the sensitivity of the model results with respect to
aquifer parameters for sand percentage, anisotropic ratio, specific yield, and storativity. Only
one parameter was modified from the base case in each sensitivity run. Resulting hydrographs at
an observation point located at the central pumping well, 200 feet east of the pumping wells, and
0.5 mile east of the pumping wells are presented on Figures 12, 13, and 14, respectively.

5.2.1 Sand Percentage

The model was used to simulate total sediment thickness at 60 and 90 percent sand, which
corresponds to equivalent horizontal K values of 34 ft/day and 51 ft/day, respectively.

The drawdown response is similar to the base case in that the water level drop beginsto flatten
out after approximately 3 years of pumping. Asin the base case, a cyclic water level response
occurs due to the intermittent annual application of recharge. Maximum drawdown, which
occurs at the central pumping well, is 47 feet with 60 percent sand, and 30.5 feet with 90 percent
sand. This can be compared with the maximum base case drawdown of 37 feet, as summarized
above.

As expected with alower sand percentage (smaller equivalent horizontal K value), the cone of
depression is deeper, yet aerially smaller, than with a higher sand percentage. The differencein
drawdown between the lower-end and upper-end sand percentage simulations decreases with
distance from the pumping wells. For example, at a distance of 1 mile from the pumping wells,
drawdown is greater with alower sand percentage (i.e., 2.4 feet of drawdown for 60 percent sand
versus 1.7 feet of drawdown for 90 percent sand). At adistance of 0.5 mile from the pumping
wells, drawdown would be 6.5 feet at 60 percent sand versus 4.4 feet of drawdown for 90 percent
sand.
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SECTIONFIVE Model Simulations

Overall, model results show that drawdown is sensitive to sand percentage.
5.2.2 Anisotropic Ratio

Anisotropic ratios of 10 and 50 were simulated, which correspond to vertical K values of
5.7 ft/day and 1.1 ft/day, respectively.

The behavior of the water level responseis similar to the base case. Maximum drawdown at the
central pumping well is approximately 32 feet with an anisotropic ratio of 10 and approximately
39 feet with an anisotropic ratio of 50. These results bracket the maximum drawdown in the
base case (37 feet).

As the anisotropic ratio increases (the vertical hydraulic conductivity decreases), thereis greater
drawdown because less water flows from the deeper zones to the shallow zone of the model. For
example, at a distance of one-half mile from the pumping wells, the model simulates maximum
drawdown of 3.6 feet with an anisotropic ratio of 10, and 6.2 feet with an anisotropic ratio of 50.
The cone of depression islarger as the anisotropic ratio increases, but the effect of variable
anisotropy becomes increasingly muted at distance from the pumping wells.

Overall, model results show that drawdown is sensitive to the anisotropic ratio.
5.2.3 Specific Yield
A specific yield of 0.15 and 0.20 was simul ated.

Aswith the previous sensitivity simulations, the behavior of the water level responseis similar to
the base case. The magnitude of the drawdown and the aerial extent of the cone of depressionis
very similar to the base case. The only difference from the base case is the timing at which the
maximum drawdown occurs. When specific yield is lower, maximum drawdown is achieved
quicker. As specific yield increases, the time at which maximum drawdown occurs increases
because more water is released from storage.

Model results show that drawdown isinsensitive to the change in specific yield. Thisis because
the pumped groundwater is mainly from water transmission, due to the high K value, not from
the storage change of the aquifer.

5.2.4 Specific Storage

Specific storage values of 4 x 10 1/ft and 7 x10™ 1/ft were simulated. Results are very similar
to both the base case and specific yield sensitivity ssimulations. Model results show that
drawdown isrelatively insensitive to the change in specific storage. Thisis also because the
pumped groundwater is mainly from water transmission, not from the storage change of the
aquifer.
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SECTIONSI X Discussion

Simulation results show that the net effect of project-specific pumping is a cone of depression
that extends approximately 1.4 miles to the north, south, and east of the well field and
approximately 2.5 miles to the west of the well field. Beyond those distances, drawdown is
almost nonexistent, and to the north, south, and east, water levelsrise dlightly dueto BVWSD’s
positive water balance recharge. Maximum drawdown one-half mile from the pumping wells
was simulated to be 5.2 feet to the east, 5.6 feet to the west, 3.9 feet to the north, and 3.9 feet to
the south. Accordingly, wells within 0.5 mile of the pumping wells exhibited greater
drawdowns, and wells further than 0.5 mile of the pumping wells exhibited lower drawdowns
until distances of approximately 1.4 miles to the north, south, and east and 2.5 miles to the west
were reached, at which point drawdown would be amost nonexistent. In the base case, using
mid-range values of sand percentage and anisotropic ratio, maximum drawdown at the central
pumping well is approximately 37 feet, and only approximately 2 feet at a distance of 1 mile
from the pumping wells.

Simulation results show that approximately 90 percent of the drawdown occurs during the first

2 to 3years of pumping. After 2 to 3 years, drawdown gradually continues to increase until
maximum drawdown is reached at approximately Year 9. After Year 9, water levelsremain
relatively stable throughout the remainder of the 25-year simulation. The water level responseis
cyclic in nature due to the application of recharge for 75 days out of every year. Water levels
vary between approximately 1 and 2 feet on an annual basis throughout the duration of the
simulation.

Simulation results show that the model isinsensitive to the specific yield and specific storage of
the aquifer, but sensitive to both horizontal and vertical K, as defined by the sand percentage and
anisotropic ratio, respectively.

Particle tracking results show that the net movement of groundwater induced by Project pumping
is approximately 0.8 mile towards the well field.
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SECTIONSEV EN Model Limitations

The model was developed to evaluate the potential impacts of pumping on water levels within
the aquifer system under and adjacent to the BVWSD Buttonwillow Service Area(i.e., the
Buttonwillow Subbasin). Any groundwater model, including this screening-type model, isa
simplification of the natural environment and therefore has recognized limitations.
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TABLES






Model Parameter

Model Simulation

Sensitivity Simulation

Base Case Sand % Anisotropy Specific Yield Specific Storage
Lower End | Upper End | Lower End | Upper End | Lower End | Upper End | Lower End | Upper End
Pumping
Total Rate (AFY) 7,500 7,500 7,500 7,500 7,500 7,500 7,500 7,500 7,500
Number of Pumping Wells 3 3 3 3 3 3 3 3 3
Rate per Well (AFY) 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500
Schedule constant constant constant constant constant constant constant constant constant
Duration (years) 25 25 25 25 25 25 25 25 25
Recharge
Total Rate (AFY) 7,500 7,500 7,500 7,500 7,500 7,500 7,500 7,500 7,500
Area (acre) 18,750 18,750 18,750 18,750 18,750 18,750 18,750 18,750 18,750
Rate (ft/year) 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Schedule (days/year) 75 75 75 75 75 75 75 75 75
Duration (years) 25 25 25 25 25 25 25 25 25
Hydraulic Conductivity (K)
K sand (ft/day) 57 57 57 57 57 57 57 57 57
Sand percentage (%) 75 60 90 75 75 75 75 75 75
Horizontal K (ft/day) 42.8 34.2 51.3 42.8 42.8 42.8 42.8 42.8 42.8
Anisotropic ratio 30 30 30 10 50 30 30 30 30
Vertical K (ft/day) 1.9 1.9 1.9 5.7 1.1 1.9 1.9 1.9 1.9
Storage
Specific Yield 0.18 0.18 0.18 0.18 0.18 0.15 0.20 0.18 0.18
Specific Storage 5.5E-05 5.5E-05 5.5E-05 5.5E-05 5.5E-05 5.5E-05 5.5E-05 4.0E-05 7.0E-05
Simulation Time (years) 25 25 25 25 25 25 25 25 25

Notes:

1. Sensitivity simulations were conducted for the lower end and upper end of the estimated aquifer parameter range.
2. One parameter was modified in each sensitivity simulation (see highlighted parameter).

Table 1: Model Parameters




Model Simulation

Sensitivity Simulation

Results
Base Case Sand % Anisotropy Specific Yield Specific Storage
Lower End | Upper End | Lower End | Upper End | Lower End | Upper End | Lower End | Upper End

Pumping Wells

maximum drawdown (ft) 36.9 47.0 30.5 32.3 39.2 36.9 36.9 36.9 36.9

time to maximum drawdown (yr) 9 13 12 8 7 6 12 8 10
200 feet east of pumping wells

maximum drawdown (ft) 18.5 23.2 154 14.3 20.6 18.5 18.4 185 18.5

time to maximum drawdown (yr) 19 14 12 9 10 9 7 15 23
1/2 mile east of pumping wells

maximum drawdown (ft) 5.2 6.5 4.4 3.6 6.2 5.2 5.2 5.2 5.2

time to maximum drawdown (yr) 7 21 9 6 7 5 10 7 8
1 mile east of pumping wells

maximum drawdown (ft) 2.0 2.4 1.7 1.5 24 2.0 2.0 2.0 2.0

time to maximum drawdown (yr) 8 7 6 7 10 5 12 7 9
Notes:

1. Results are summarized for observation points east of the pumping wells because this is the direction in which maximum drawdown occurs within BVWSD.

Table 2: Summary of Simulation Results
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Figure 1: Project Site and Water Supply Well Field Location
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Figure 2: Model Domain and Finite-difference Discretization
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Figure 3: Pumping Well Locations in Model

(Well Spacing = 0.25 mile)




Drawdown (ft)

2 2
Time (years) 0 >

—@— Pumping Well —@®—-200fteast —® 500fteast ——0.25mileeast —©—0.5mileeast — —1mileeast —®—2 miles north

Figure 4: Simulated Drawdown at Select Observation Points

Base Case




Drawdown (ft)

10

rrrrrr’r’r’rrr’rrrrrrrrrrr
/" 2 A A A I A Y A R A Y A Y

vy AVavavaravavay v
i l"i/ !"1/ ['1/ !"i/ l'i/ ¥ (&l [ l"i & & & § @ & (@ (@ (& (& (& @ @ e

///////////////////////

Time (years)

—@— 0.5 mile east —— 0.5 mile west —B— 0.5 mile north —@— 0.5 mile south

Figure 5: Simulated Drawdown at 0.5 Mile from the Pumping Wells
in East, West, North, and South Directions - Base Case

25



SEVENTH STANDARD RD

(a) T=1 year

SEVENTH STANDARD RD

SEVENTH STANDARD RD)

(b) T=2 years

SEVENTH STANDARD RD|

SEVENTH STANDARD RD|

(c) T=5 years

Drawdown (ft)

25.30
20-25
15-20
10-15 North

7-10
5-7

45

34 0 1.0 2.0

2-3 Scale in Miles
12

(d) T=10 year

(e) T=25 years

Figure 6: Contour Maps of Simulated Drawdown in Shallow Zone
(Model Layer 1) at Various Times — Base Case
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Figure 7: Contour Maps of Simulated Drawdown in Deep Zone
(Model Layer 2) at Various Times — Base Case
(Contour intervals =1, 2, 3,4, 5,7, 10, 15, 20, 25, and 30 ft)
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Figure 8: Contour Maps of Simulated Drawdown in Deeper Zone
(Model Layer 3) at Various Times — Base Case
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Figure 11: Simulated Groundwater Pathlines Induced by Project Pumping
(travel time between arrow intervals = 2.0 years)
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Simulated Drawdown at Pumping Wells
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BUENA VISTA WATER STORAGE DISTRICT
GROUNDWATER MONITORING PLAN

The landowners of the District have long realized the importance of their groundwater
supply. District staff, as directed by the Board of Directors, began monitoring the
groundwater as early as the 1940s. Today the District not only maintains explicit surface
water delivery records, but comprehensive groundwater monitoring records as well.
Both of these programs have progressed with new technologies as new concerns for our
basin's protection materialize. The goal of groundwater monitoring is to identify the
causes of and find solutions to increasing pumping depths, perched water tables, and
groundwater quality degradation. Of course, pumping costs increase as the depth to
groundwater increases. Crop vyields suffer due to shallow, saline groundwater
continually in the root zone. Crop yields also decrease as groundwater quality
degrades. The cause and effect relationship of such groundwater and water quality
parameters provides for better management decisions. It is expected the District will
continue to cooperate, participate, and contribute to the local water management
community which is tasked to improve data collection and understanding of the Kern
groundwater basin and how to best and equitably manage it. To that end this plan is

always subject to modification and revision.

Production Well Surveys. The District currently measures the depth to groundwater in 57
of more than 200 irrigation wells quarterly. Water quality samples are also taken from
about 25 wells and analyzed for standard irrigation constituents and other constituents of
concern annually or when possible due to pumping cycles. Every five years, a full well
survey monitors and classifies all irrigation wells within the District. Recorded data
includes well location, state of use, depth to water, and any available pumping equipment

physical characteristics.

Buena Vista Water Storage District
Groundwater Monitoring Plan Page 1 of 3



Monitoring Wells. Currently there are 19 designated monitoring wells throughout the
District (shown on attached map, "Monitored Pumping Zone Wells"). The District most
recently completed three new monitoring wells in early 1994 (DMW-6, DMW-7, and
DMW:-8). They were located within the central part of the Buttonwillow service area to
better cover the North-South alignment of the existing monitoring well grid. In 1992, in
cooperation with the Kern Water Bank, the Department of Water Resources (DWR)
installed three double completion monitor wells in the southern portion of the
Buttonwillow service area to coordinate monitoring with the Kern Water Bank activities.
All of the monitor wells are measured for depth to water quarterly and samples are taken
and analyzed for standard irrigation constituents and other constituents of concern

annually (summer).

Shallow Piezometers. The District, in conjunction with the Department of Water
Resources (DWR), has also installed 94 shallow piezometers, designed to assist in
monitoring the shallow groundwater table within the northern portion of the District.
These 20 foot deep wells measure the groundwater found in the upper zone of the soil
profile. They are measured for depth to water quarterly and for salinity levels annually
(spring). This data provides the information needed to plot shallow groundwater level
contours to denote annual fluctuations as well as changes over time for both water levels

and groundwater quality.

Crop Surveys. Annual Crop surveys provide data so that water demands can be better
quantified. For that reason District staff annually produces crop survey maps and these
maps are compiled in numerical spreadsheets so that total specific crop acreage can be

calculated and summarized.

Surface Delivery Records. In part, surface delivery records are kept so that actual field
delivery use can be determined. The District's Hydrography Department maintains

detailed surface delivery records that show where, when, and how each acre-foot of

Buena Vista Water Storage District
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District water is utilized. Uses include such areas as: irrigation, canal losses, intentional

recharge, reservoir losses, and conjunctive use programs.

Groundwater Balance Studies. An annual groundwater balance, reflecting groundwater
recharge and recovery over time, has been continually updated for the District’s
operations since 1970. This is done so that the District can evaluate water put into basin
storage for future use in the basin for a variety of purposes as deemed appropriate by the

District.
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MEMORANDUM OF UNDERSTANDING

REGARDING OPERATION AND MONITORING
OF THE
BUENA VISTA WATER STORAGE DISTRICT
GROUNDWATER BANKING PROGRAM

This Memorandum of Understanding is entered into the Effective Date hereof by and
among BUENA VISTA WATER STORAGE DISTRICT, hereinafter referred to as “Buena
Vista”, and SEMITROPIC WATER STORAGE DISTRICT, HENRY MILLER WATER
DISTRICT, KERN COUNTY WATER AGENCY, KERN DELTA WATER DISTRICT. KERN
WATER BANK AUTHORITY, ROSEDALE-RIO BRAVO WATER STORAGE DISTRICT,
and WEST KERN WATER DISTRICT, collectively referred to as “Adjoining Entities.”

RECITALS

WHEREAS, Buena Vista expects that certain real property more particularly shown
on the map attached hereto as Exhibit A and inoorporatqd herein by this reference (“Project
Site”), or portions thereof, will be used in connection with the Project; and

WHEREAS, Buena Vista intends to develop and improve the Project Site as
necessary to permit the importation, percolation and storage of water in underground
aquifers for later recovery, transportation and use for the benefit of Buena Vista, all as more
fully described in Exhibit B attached hereto and incorporated herein by this reference
(“Project”); and

WHEREAS, Adjoining Entities encompass lands and/or operate existing projects

lying adjacent to the Project Site as shown on said Exhibit A; and




o

WHEREAS, in recent years, water banking, recovery and transfer programs in Kern
County have become increasingly numerous and complex; and

WHEREAS, it is appropriate and desirable to mitigate or eliminate any short-term
and long-term significant adverse impacts of new programs upon potentially affected
projects and landowners within the boundaries of Adjoining Enfities; and

WHEREAS, Adjoining Entities and Buena Vista desire that the design, operation
and monitoring of the Project be conducted and coordinated in a manner to insure that
the beneficial effects of the Project to.Buena Vista are maximized but that the Project
does not result in significant adverse impacts to water levels, water quality or fand
subsidence within the boundaries of Adjoining Entities, or otherwise interfere with the
existing and ongoing programs of Adjoining Entities; and

WHEREAS, on October 26, 1995, the Kern Water Bank Authority and its
Member Entities, as the “Project Participants,” and Buena Vista Water Storage District,
Rosedale-Rio Bravo Water Storage District, Kern Delta Water District, Henry Miﬁer
Water District and West Kern Water District, as the “Adjoining Entities,” entered into a

Memorandum of Understanding, similar to this Memorandum of Understanding, which

. provided among other things at Paragraph 8 that for “any future project within the Kem

Fan Area, the Parties hereto shall use good faith efforts to negotiate an agreement
substantially similar in substance to this MOU,” and by entering into this MOU the
Adjoining Entities find that this MOU satisfies such requirement for the Project; and

WHEREAS, Buena Vista intends to operate its Project such that the same does

not cause or contribute fo overdraft of the groundwater basin; and




WHEREAS, in connection with its environmental review for the Project, Buepa
Vista commissioned a hydrologic balance study for the period 1962 - 2000, which study
shows that the District is not currently operating in a state of overdraft, and, further,
Buena Vista has projected said hydrologic balance study into the future, assuming
completion of the Project, and said projection demonstrates that the District is not
expected to operate in state of overdraft following implementation of the Project which
studies have not been independently verified by the Adjoining Entities; and

WHEREAS, in the hydrologic balance studies conducted by Buena Vista in
connection with the Project, the annual safe yield from thé‘gmundwatar basin is
assumed to be .3 acre-feet per acre times the gross developed acres in the District and
‘no assumption is included with respect to groundwater inflow or outflow; and

WHEREAS, this MOU affects banking programs operated directly or indirectly for
the benefit of third parties involving, (1) construction of new facilities or (2) direct or
indirect sale of stored groundwater by Buena Vista, as more particularly described in
Exhibit B.

NOW, THEREFORE, BE IT RESOLVED that, based upon the mutual covenants
contained herein, the parties hereto agree as follows: .

1. Project Description and Construction. Buena Vista has completed a

preliminary Project Description described in Exhibit B hereto representing the

contemplated facilities for the Project. Said preliminary description has been reviewed
by the parties hereto except, however, the Adjoining Entities have not reviewed,

approved or agreéd to any wells located outside the existing District boundary. The




foregoing shall not be interpreted to imply consent to any aspect of any future project
not described in the Environmental Impact Report, certified October 11, 2002, for the
Buena Vista/Rosedale Rio Bravo Water Banking and Recovery Program. Buena Vista
will construct the Project consistent with such preliminary description. Any major
modifications of the facilities and/or significant changes from that described in Exhibit B
and in the environmental documentation for the Project will be subject to additional
environmental review pursuant to CEQA and will be subject to review of the Monitoring

Committee prior to implementation.

2. Project Operation. The Project shall be operated to achieve the maximum

water storage and withdrawal benefits for Buena Vista consistent with avoiding,
mitigating or eliminating to the greatest extent practicable. significant adverse impacts
resulting from the Project. To that end, the Project shall be operated in accordance
with the following Project Objectives and Minimum Operating Criteria:

a. Project Objectives. Consistent with the Project description, Buena

Vista will make a good faith effort to meet the following objectives, which may or may

not be met:

(1)  The parties should operate their projects in such manner as
to maintain and, when possible, enhance the quality of groundwater within the Project

Site and the Kern Fan Area as shown in Exhibit C.

(2)  If supplies of acceptable recharge water exceed recharge
capacity, all other things being equal, recharge priority should be given to the purest or

best quality water.




(3)  Each project within the Kern Fan Area should be operated
with the objective that the average concentration of total dissolved salts in the
recovered water will exceed the average concentration of total dissolved salts in the
recharged water, at a minimum, by a percentage equal to or greater than the
percentage of surface recharge losses. The average shall be calculated from the start
of each project.

(4) To maintain or improve groundwater quality, recovery
operations should extract poorer quality gl;oundwater where practicable. Blending may
be used to increase recovery of lesser quality groundwater unless doing so will
exacerbate problems by generating unfavorable movement of lesser quality
groundwater. It is recognized that the extent to which blending can help to resolve
groundwater quality problems is limited by regulatory ageﬁcy rules regarding discharges
into conveyance systems used for municipal supplies, which may be changed from time
to time.

(5) All groundwater pumpers should attempt to control the
migration of poor q_uallty water. E:_ctensive_mqnitoring will be used to identify the
migration of poor quality water and give advance notice of developing problems.
Problem areas may be dealt with by actions inciuding, but not limited to:

(a) limiting or terminating extractions that tend to draw

lesser quality water toward or into the usable water areas;

(b) increasing exiractions in areas that might generate a

beneficial, reverse gradient;
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(c) increasing recharge within the usable water area to
promote favorable groundwater gradients.

(6) Iltis intended that all recovery of recharged water be subject
to the so-called “golden rule.” In the context of a banking project, the “golden rule”
means that, unless acceptable mitigation is provided, the banker may not operate so as
to create conditions that are worse than would have prevailed absent the project giving

due recognition to the benefits that may result from the project, all as more fully

described at paragraph 2(b)12 below.

(7) The Project shall be developed'and operated soasto
prevent, eliminate or mitigate significant adverse impacts. Thus, the Project shall
incorporate mitigation measures as necessary. Mitigation measures to prevent
significant adverse impacts from occurring include but are not limited to the following: (i)
spread out recovery area; (i) provide buffer areas between recovery wells and
neighboring overlying users; (iii) fimit the monthly, seasonal, and/or annual recovery

rate; (iv) provide sufficient recaovery wells to allow rotation of recovery wells or the use of

. alternate wells; (v) provide adequate well spacing; (vi) adjust pumping rates or

terminate pumping to reduce impacts, if necessary; (vii) impose time restrictions
between recharge and recovery to allow for downward percolation of water to the
aquifer; and (viii) provide recharge of water that would otherwise not recharge the Kem
Fan Basin. Mitigation measures that compensate for unavoidable adverse impacts
include but are not limited to the following: (i) with the consent of the affected

groundwater pumper, lower the pump bowls or deepen wells as necessary to restore




groundwater extraction capability to such pumper; (ii) with the consent of the affected
groundwater pumper, provide alternative water supplies to such pumper; and (jii) with

the consent of the affected groundwater pumper, provide financial compensation to

such pumper.

b. Minimum Operating Criteria.
(1)  The Monitoring Committe¢.shall be notified prior to the

recharge of potentially unacceptable water, such as “produced water” from oilfield
operations, reclaimed water, or the like. The Monitoring Committee shall review the
proposed rechlarge and make r‘eoommendati;:ans respectir:'l’g the same as it deems
appropriate. Where approval by the Regional Water Quality Control Board is required,

the issuance of such approval by said Board shall satisfy this requirement.

(2) Recharge may not occur in, on or near contaminated areas,
nor may anyone spread in, on or near an adjoining area if the effect will be to mound
water near enough to the contaminated area that the contaminants will be picked up
and carried into the uncontaminated groundwater supply. When contaminated areas
are identified within or adjacent to the Project, Buena Vista shall also:

(a) participate with other groundwater pumpers to

investigate the source of the contamination;

(b)  work with appropriate authorities to ensure that the
entity or individual, if any, responsible for the contamination meets its responsibilities to

remove the contamination and thereby return the Project Site to its full recharge and

storage capacity;




(c) operate the Project in cooperation with other
groundwater pumpers to attempt to eliminate the migration of contaminated water

toward or into usable water quality areas.

(3) Operators of projects within the Kemn Fan Area will avoid

operating suoh'projects in a fashion so as to significantly diminish the natural, normal
- and unavoidable recharge of water native to the Kern Fan Area as it existed in pre-
project condition. If and to the extent this occurs as determined by the Monitoring
Committee, the parties will cooperate to provide equivalent recharge capacity to offset
such impact.

(4) The mitigation credit referenced in 2.b(12) for fallowed
Project land shall be .3 acre-feet per acre per year times the amount of fallowed land

included in the Project Site in the year of caiculation.

(6) The District Lands shown in Exhibit A may be utilized for any
purpose provided, however, the use of said property shall not cause or contribute to

overdraft of the groundwater basin.

(6) . Each device proposed to measure recharge water to be
subsequently recovered and/or recovery of such water will be initially evaluated and
periodically reviewed by the Monitoring Committee. Each measuring device shall be

properly installed, calibrated, rated, monitored and maintained by and at the expense of

the owner of the measuring device.

(7) it shall be the responsibility of the user to insure that all

measuring devices are accurate and that the measurements are provided-to the




Monitoring Committee at the time and in the manner required by the Monitoring

Committee.
(8) A producer’s flow deposited into another facility, such as a

transportation canal, shall be measured into such facility by the operator thereof and
the measurement reported to the Monitoring Commitiee at the time and in the manner
required by such Monitoring Committee.

(8) The Monitoring Committee or its designee will maintain
official records of recharge and recovery activities, which records shall be open and
available to the public. The Monitoring Committee will 'ﬁalve the right to verify the
accuracy of reported information by inspection, observation or access to user records
(i.e., P.G.&E. bills). The Monitoring Commitiee will publish or cause to be published

annual reports of operations.

(10) Losses shall be assessed as foliows:

(a) Surface recharge losses shall be fixed and assessed
~at a rate of 6% of water diverted for direct recharge.
(b) - To account for all other actual or potential losses -
(including migration losses), a rate of 4% of water placed in a bank account (including
District accounts when designated for potential sale) shall be deducted to the extent
that Buena Vista has been compensated within three (3) years following the end of the
calendar year in which the water was designated as banked at the SWP Delta Water

Rate charged by DWR at the time of payment; provided further, however, that the water




purchased and subtracted from a groundwater bank account pursuant to this provision

shall only be used for overdraft correction within the district purchasing the water.

(c) An additional 5% loss shall be assessed against any
water diverted to the Project Site for banking by, for, or on behalf of any out-of-County
person, entity or organization and/or against any banked water sold or transferred to

any out-of-County person, entity or organization (except current SWP Agricuitural

Contractors).
(d) Alllosses provided for herein represent amounts of

water that are non-bankable' and non-recoverable by Biiena Vista.

(11) Recovery of banked water shall be from the Project Site and
recovery facilities shall be located therein. Recovery from outside the Project Site may
be allowed with the consent of the District or entity having jurisdiction over the area
from which the recovery will occur and upon review by the Monitoring Commitiee.

(12) Recovery of banked water may not be allowed if not
otherwise mitigated if it will result in significant adverse impacts to surrounding overlying
users. “Adverse impacts” will be evaluated using_ data applicable in zones including the
area which may be affected by the Project of approximately five miles in width from the
boundaries of the Project as designated by the Monitoring Committee. In determining
“adverse impacts,” as provided at this paragraph and elsewhere in this MOU,
consideration will be given to the benefits accrued over time during operation of the
Project to landowners sun'ou;'lding the Project Site including higher groundwater levels

as a result of operation of the Project. in determining non-Project conditions vs. Project
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conditions, credit toward mitigation of any otherwise adverse impacts shall be
recognized to the extent of the 4% loss and 5% losses recognized under paragraphs
2.b.(10)(b) and (c), for the mifigation credit recognized under paragraph 2.b.(4), if any,
and to the extent of recharge on the Project Site for overdraft correction.

(13) To the extent that interference, other than insignificant
interference, with the pumping lift of any existing active well as compared to non-Project
conditions, is attributable to pumping of any wells on the Project Site, Buena Vista will
either stop pumping as necessary to mitigate the interference or compensate the owner
for such interference, or any combination thereof. The Monitoring Committee will
establish the criteria necessary to determine if well interference, other than insignificant
interference, is attributable to pumping of Project wells by conducting pumping tests of
Project wells following the instaliation of monitoring wells (if not already completed) and
considering hydrogeologic information.

(14) The Kern Fan Element Groundwater Model, with input from
Buena Vista and the Adjoining Entities, and utilizing data from a comprehensive
groundwater monitoring program, may be used by the Monitoring Committee.as -
appropriate to estimate groundwater impacts of the Project.

(15) The Project shall be operated with a positive balance, i.e.,
there shall be no “borrowing” of water for récovery from the basin.

3. Project Monitoring. Adjoining Entities agree to participate in a

comprehensive monitoring program and as members of a Monitoring Committee, as

hereinafter more particularly described, in order to reasonably determine groundwater

11
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level and water quality information under Project and non-Project conditions. The

monitoring program will more particularly require the following:
a. Monitoring Committee: Buena Vista and-the Adjoining Entities shall

form a Monitoring Committee for the Project upon terms and conditions acceptable to

the participants. The Monitoring Committee shalli:

(1)  Engage the services of a suitable independent professional
groundwater specialist who shall, at the direction of the Committee, provide assistance
in the performance of the tasks identified below;

(2) Meet and confer monthly or at other intervals deemedto-be

appropriate in furtherance of the monitoring program;

(3) Establish a groundwater evaluation methodology or

methodologies;
(4) Prepare a monitoring plan ahd two associated maps, “Well

Location, Water Quality Network," and “Well Location , Water Level Network,"” which

plan and maps depict the location and types of wells anticipated to be used in the initial

.. phase of groylndwater monitoring (said plan and maps are expected to be modified from

time to time as the monitoring program is developed and operated);

(5) Specify such additional monitoring wells and ancillary

equipment as are deemed to be necessary or desirable for the purposes hereof;

(6) Prepare annual water balance studies and other interpretive

studies, which will designate all sources of water and the use thereof within the study

area,
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(7)  Develop criteria for determining whether excessive

mounding or withdrawal is occurring or is likely to occur in an area of interest;

(8) Annually or as otherwise needed-determine the impacts of
the Project on each of the Adjoining Entities by evaluating with and without Project
copditions; and

(9) Develop procedures, review data, and recommend Project
operational criteria for the purpose of identifying, verifying, avoiding, eliminating or

mitigating, to the extent practicable, the creation of significant imbalances or significant

adverse impacits.

b. Collection_and Sharing of Data. The Adjoining Entities will make

available to the Monitoring Committee copies of all relevant groundwater level,
groundwater quality, and other monitoring data current!y collected and prepared by
each. Buena Vista shall annually report, by areas of interest, water deliveries for
banking and other purposes, groundwater withdrawals from bank accounts, transfers
and other changes in account balances.

C. Monitoring Costs.

(1)  The cost of constructing any necessary monitoring wells and
ancillary equipment within Buena Vista shall be borne by Buena Vista. The cost of any
new or additional monitoring wells and anciliary equipment outside of the boundaries of

Buena Vista shall be borne as may be determined by separate agreement of Buena

Vista and Adjoining Entities.
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(2) Each of the parties shall be responsible for the personnel
costs of its representative on the Monitoring Committee. In addition, the Adjoining
Entities shall be responsible for all costs of monitoring operations and facilities within
their respective boundaries and Buena Vista shall be responsible for all costs of
monitoring operations and facilities within the Project Site.

(3) Al other groundwater monitoring costs, including
employment of the professional groundwater specialist, collection, evaluation and
analyses of data as adopted by the Monitoring Committee, shall be allocated among
and borne by the parties as they shall agree among themselves. Cost sharing among
Adjoining Entities shall be as agreed by them. Any additional monitoring costs shall be
determined and allocated by separate agreement of those parties requesting such
additional monitoring.

4. Modification of Project Operations. The Monitoring Committee may make
recommendations to Buena Vista, including without limitation recommendations for
modifications in Project operations based upon evaluation(s) of data which indicate that
excessiyg mounding or withdrawal is occurring or is likely to occur in an area of interest.

The Monitoring Committee and its members shall not act in an arbitrary, capricious or

unreasonable manner.

5. Dispuie Resolution.
a. Submission to Monitoring Committee. All disputes regarding the

operation of the Project or the application of this MOU, or any provision hereof, shall

first be submitted to the Monitoring Commitiee for review and analysis. The Monitoring
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Committee shall meet and review all relevant data and facts regarding the dispute and,
if possible, recommend a fair and equitable resolution of the dispute. The Monitoring
Committee and its members shall not act in an arbitrary, capricious or unreasonable
manner. in the event that (1) the Monitoring Committee fails to act as herein provided,
(2) any party disputes the Monitoring Committee’s recomfnended resolution or (3) any
party fails to implement the Monitoring Committee’s recommended resolution within the

time allowed, any party to this MOU may seek any legal or equitable remedy available

as hereinafter provided.
b. Arbitration. If all of the parties agrée that a factual dispute exists

regarding any recommendation of the Monitoring Committee made pursuant hereto, or
implementation thereof, such dispute shall, be submitted to binding arbitration before a
single neutral arbitrator appointed by unanimous consent and, in the absence of such
consent, appointed by the presiding judge of the Kern County Superior Court. The
neutral arbitrator shall be a registered civil engineer or a registered geologist or other
person acceptable to the Parties, preferably with a background in groundwater
~hydrology. The arbitration shall be called and conducted in accordance with such rules
as the contestants shall agree upon, and, in the absence of such agreement, in
accordance with the procedures set forth in California Code of Civil Procedure section
1282, et seﬁ. Any other dispute may be pursued through a court of competent
jurisdiction as otherwise provided by law.

G Burden of Proof. In the event of arbitration or litigation under this

MOU, all parties shall enjoy the benefit of such presumptions as are provided by law
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but, in the absence thereof, neither party shall bear the burden of proof on any

contested legal or factual issue.
d. Landowner Remedies. Nothing in this MOU shall prevent any

landowner within the boundaries of any party from pursuing any remedy at law or in

equity in the event such landowner is damaged as a result of projects within the Kern

Fan Area.
6. Term. The Effective Date of this MOU shall be January 1, 2003

regardiess of the date of actual execution. This MOU shall continue in force and effect
from and after the Effective Date until terminated by (1) operation of iaw, (2) unanimous
consent of the parties, or (3) abandonment of the Project and a determination by the

Monitoring Committee that all adverse impacts have been fully eliminated or mitigated

as provided in this MOU.

7. Complete Agreement/Incorporation into Banking Agreements. This MOU

constitutes the whole and complete agreement of the parties regarding Project

operation, maintenance and monitoring. Buena Vista shall incorporate this MOU by
-reference into any further agreement it enters into respecting banking of water in or

withdrawal of water from the Project Site.

8. Future Projects. With respect to any future project within the Kem Fan
Area, the Parties hereto shall use good faith efforts to negotiate an agreement

substantially similar in substance to this MOU.
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9. Notice Clause. All notices required by this MOU shall be sent via first

class United States mail to the following and shall be deemed delivered three days after

depaosited in the mail:

Buena Vista:

Adjoining Entities:

Buena Vista Water Storage District (Martin Milobar)

P. O. Box 756
Buttonwillow, CA 93206

Kern County Water Agency (Tom Clark)
P. O. Box 58
Bakersfield, CA 93301-0058

Kern Delta Water District (Mark Mulkay)
501 Taft Highway
Bakersfield, CA 93307-6247

Semitropic Water Storage District (Wil Boschman)
P.O.BoxZ
Wasco, CA 93280-0877

Henry Miller Water District (Joe Lutje)
P. O. Box 9769
Bakersfield, CA 93389-9759

Kern Water Bank Authority (Bii! Phillimore)
P. O. Box 80607
Bakersfield, CA 93380-0607

Rosedale-Rio Bravo Water Storage District (Hal Crossley)
P. O. Box 867 '
Bakersfield, CA 93302-0867

West Kern Water District (Jerry Pearson)
P.O. BoxMM (05
Taft, CA 93268-2736 (oS

Notice of changes in the representative or address of & party shall be given in the same

manner.
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10. California Law Clause. All provisions of this MOU and all rights and

obligations of the parties hereto shall be interpreted and construed according to the
laws of the State of Califomia.

11. Amendments. This MOU may be amended by written instrument
executed by all of the parties. In addition, recognizing that the parties may not now be
able to contemplate all the implications of the Project, the parties agree that on the
tenth anniversary of implementation of the Project, if facts and conditions not
envisioned at the time of entering into this MOU are present, the parties will negotiate in
good faith amendments to this MOU. If the parties canhot agree on whether conditioné
have changed necessitating an amendment and/or upon appropriate amendments fo
the MOU, such limited issues shall be submitted to an arbitrator or court, as the case

may be, as provided above.
12. Successors and Assigns. This MOU shall bind and inure to the benefit of

the successors and assigns of the parties.

13. Severability. The rights and privileges set forth in this MOU are severable
and the failure or invalidity of any particular provision of this MOU shall not invalidate
the other provisions of this MOU; rather all other provisions of this MOU shall continue
and remain in full force and effect notwithstanding such partial failure or invalidity.

| 14. Force Majeure. All obligations of the parties shall be suspended for so
long as and to the extent the performance thereof is prevented, directly or indirectly, by
earthquakes, fires, tormadoes, facility failures, floods, drownings, strikes, other

casualties, acts.of God, orders of court or governmental agencies having competent
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jurisdiction, or other events or causes beyond the contro! of the parties. In no event
shall any liability accrue against a party, or its officers, agents or employees, for any
ﬁamage arising out of or connected with a suspension of performance pursuant to this
paragraph.

15. Counterparts. This MOU, and any amendment or supplement thereto,
may be executed in two or more counterparts, and by each party on a separate
counterpart, each of which, when executed and delivered, shall be an original and all of

which together shall constitute one instrument, with the same force and effect as

though all signatures appeared on a single document. In’proving this MOU or any such
amendment, supplement, document or instrument, it shall not be necessary to produce

or account for more than one counterpart thereof signed by the party against whom

% enforcement is sought.

;

IN WITNESS WHEREOF the parties have executed this MOU the day and year

first above writtgn at Bakersfield, California.

L—_
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HENRY MILLER WATER DISTRICT

By:_&%&

By: Sae Lu—\&._

KERN COUNTY WATER AGENCY"
By: 0
By:

SR
KERN WATER BAN RITY
By._{_

By: Williae, Ph llcrnos

ROSEDALE-RIO BRAVO WATER STORAGE DISTRICT

BY:_Hal Cross ey

WEST KERN WATER DISTRICT

BY:

BY:
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EXHIBIT A:

EXHIBIT B:

EXHIBIT C:

REQUIRED ATTACHMENTS:

MAP OF DISTRICT
NARRATIVE DESCRIPTION OF PROJECT FACILITIES

MAP OF KERN FAN AREA
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10-31-02 DRAFT CLEAN
HENRY MILLER WATER DISTRICT

By:

By:

KERN COUNTY WATER AGENCY

By:

By:

KERN WATER BANK AUTHORITY

By:

‘By:

ROSEDALE-RIO BRAVO WATER STORAGE DISTRICT

BY:

) E-Vowbaldocs\by banking mou - 10-31-02 draft (Clean)
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EXHIBIT B
PROJECT DESCRIPTION

Purposes
The primary water management objective of Buena Vista Water Storage District (Buena Vish?) is

to enhance water supplies for its landowners. Under the project, surface water will be stored in
aquifers during times of surplus and recovered when needed either through district or landowner
wells. Through its ongoing conjunctive use program, the District has stored, and will continue to
store more water that can be beneficially used by its landowners. The new project involves the
continuation and expansion of the conjunctive use program and the sale of a portion of its stored
water that is surplus to its long-term needs.

. Sources of Water
. Kemn River water, being Buena Vista WSD’s primary supply water right, as well as other sources

will be recharged. Such sources include: the Kem River, Friant-Kemn, SWP, CVP, flood water
and other sources that may be available from time to time.

Buena Vista has assessed its water needs for irrigation, its available water sources, and the
amount of direct and in-lieu recharge that can occur effectively (i.e. be recovered and still be
consistent with this MOU), It has concluded that at least 30,000 acre feet, as a long term average,
is effective recharge that is surplus to its needs and can be recovered either directly, or through
exchange of Buena Vista’s SWP entitlement. Therefore, Buena Vista plans to sell a portion of its

surplus water inside and/or outside the county.

Facilities

Buena Vista has historically recharged water on Project Lands as shown on Exhibit A. Recharge
has also occurred through the delivery of surface water to landowners who would otherwise pump
groundwater on “District Lands™ and “Recovery/Recharge Lands” outside the District’s
boundaries. These activities will continue and may be expanded.

Of the approximately 50,000 acres that presently constitute Buena Vista “District Lands”, all may
be used for in-lieu recharge and some areas are suitable for direct recharge. In addition, the
“Recharge Lands” and “Recovery/Recharge Lands” identified on Exhlbxt A may also be used for

in-lieu and direct recharge.

It is proposed that water would be conveyed to and from project facilities using available capacity
in any of the canals and conveyance facilities that may serve the Project including: the Cross
Valley Canal, the River Canal, the Kermn River, the Friant Kern Canal, the California Aqueduct,
the Alejandro Canal, and the Main Canal/KWB Canal. Additional conveyance facilities may be

constructed as future projects are developed.

Buena Vista may construct additional recharge ponds, water conveyance facilities, and water
wells. Currently the District has four District owned wells within the Buttonwillow service area.
According to a 2000 survey, there are approximately 200 landowner wells. Another 20 District
owned wells may be added within the “District Lands” and “Recovery/Recharge Lands™ as
shown on Exhibit A before the project is complete to provide adequate recovery capacity and the
necessary operational flexibility to avoid or minimize adverse impacts. District/Landowner
programs may include the use of landowner wells by District-wide reduction in surface supply
allocations or by individual volunteer well lease programs. Once build out of the recovery
facilities is complete, the recovery capacity will be maintained by constructing new wells to
replace the capacity of older wells as they fail. New District owned wells shall be placed no
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closer than one-third mile from any functioning wells outside the project boundaries. Project
wells shall be located and operated so as to prevent significant non-mitigable adverse impacts to

neighboring landowners.

Operation
The project shall be managed by the Buena Vista Water Storage District. Day-to-day operation

of portions of the project may be contracted to other partacs Operation of the project shall be
coordinated with adjoining projects.

Buena Vista has historically managed its groundwater and surface supplies to protect water users
within the District and assure an affordable water supply of sufficient quality and quantity to meet
future needs. This Project will not alter that mission. The District will maintain a groundwater
storage account considered adequate to ensure that the District will have sufficient water in

storage to meet its continuing in-district needs.
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Appendix 0
Paleontological Resources

(Submitted Separately Under the Rules of Confidentiality)



Appendix P

PG&E Company Will Serve Letter









Mr. John O’Brien
December 14, 2010
Page 2

G-EG “All Other Customers” Rate Design:

Standard Facilities

PG&E proposes to tap its Line 300 near Magnolia Station and install approximately
10.2 miles of 12-inch steel pipe to an 8-inch ultrasonic meter at the Facility.
Depending upon the final route, a smaller diameter pipeline may be feasible but
would provide gas service at a lower pressure for the standard facilities design. For
this estimate, PG&E has assumed a 12-inch pipeline design can provide Applicant
with a minimum floating delivery pressure of 360 psig as measured downstream of a
non-regulated meter set.

Special Facilities

In order to provide Applicant with an elevated service delivery pressure of 440 to
445 psig downstream of the meter set, PG&E would increase the diameter of the
12-inch steel pipeline to 16-inch.

In order to provide Applicant with an elevated service delivery pressure of 465 psig
downstream of the meter set, PG&E would increase the diameter of the 12-inch
steel pipeline to 24-inch.

Costs:

PG&E's estimated Applicant order-of-magnitude cost for the project, plus-or-minus
50 percent follows. Costs are based upon 2010 estimates and have not been
adjusted for inflation of future project costs. These costs do not include disposal of
hazardous material or associated environmental mitigation if required, or
procurement of land rights.

PG&E notes that if Applicant’s actual load is significantly less than the projected
load upon which PG&E designs and installs upgraded facilities such that some of
the work by PG&E was not necessary, PG&E reserves the right to treat the excess
work as Excess Facilities as set forth in PG&E's tariffs. If that occurs, Applicant
would be responsible for additional charges.

Special Facilities costs are in addition to the Standard Facilities costs and would be
provided under a separate agreement. Special Facilities costs and service will be
in accordance with PG&E Gas Rule 2. Should Applicant request a Special
Facilities Design, a Special Facilities contract would be required which is in
addition to the costs identified in the Standard Facilities Design.
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Estimated Cost for Standard Facilities Design at Prevailing | Costs +/- 50%
Service Delivery Pressure — 12-inch pipeline option
Tap Line 300 $70,000
Install 10.2 miles of 12-inch steel pipeline $19,223,000
Install 8-inch ultrasonic meter $750,000
Sub Total: $20,043,000
Income Tax Contribution to Construction (ITCC @ 35%): $7.015,000
Total:* $27,058,000

“Costs do not include allowances, if any.

For the Special Facilities Design the following additional cost would be incurred by
the Applicant.

Estimated Cost for Special Facilities Design at Elevated Costs +/- 50%
Service Delivery Pressure — 16-inch pipeline option
Incremental costs for 10.2 miles of 16-inch steel pipeline $9,629,000
Income Tax Contribution to Construction (ITCC @ 35%): $3,370,000
Cost of Service, Customer Financed One Time Payment Option $7,563,000
Total Costs for Special Facilities: $20,562,000

Special Facilities for the 24-inch alternative are not presented but can be estimated at
Applicant’s request. Again, the Special Facilities option is in addition to the Standard
Facilities cost and would be served under a separate Special Facilities agreement.

“Backbone Level End-Use Customer” Rate Design

Line 300 is a backbone transmission pipeline, a connection to which may qualify
Applicant as a Backbone Level End-Use Backbone Customer subject to meeting the
conditions in PG&E’s Gas Rule 1 definitions; http://www.pge.com/tariffs/doc/GR1.doc.
PG&E now provides information on this rate design for PG&E to construct, own and
operate the pipeline from the backbone pipeline to a meter set at Applicant’s Facility.
However, the Special Facilities costs provided could be reduced if Applicant would
prefer to construct, own and operate its own pipeline from the facility to a meter set
located near the backbone pipeline. Applicant should contact Mike O’Brien at the

phone number listed below if Applicant is interested in the costs for an alternative
meter site location.
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