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OPCB PEIIRONCS

Certificate of Calibration and Conformance
Certificate Number 2011-151007

Instrument Model CAL200, Serial Number 2794, was calibrated on 02NOV2011. The instrument
meets factory specifications per Procedure D0001.8190.

Instrument found to be in calibration as received: YES
Date Calibrated: 02ZNOV2011
Calibration due: 02ZNOV2013

Calibration Standards Used

MANUFACTURER N MODEL SERIAL NUMBER INTERVAL __CAL. DUE TRACEABILITY NO.
[Larson Davs 2559 2504 |12 Manths | 28NCV2011 178651
PCB 1502B02FJ15PSIA_ | 1342 12 Montns | DBDEC2011 | 3374488329
| Larson Davis 200 0661 12 Months | 0BAPR2012 2011-141857
| Hewlett Packard R E L 3146A10352 12 Months | 21AUG2012 5335364
Larson Daves PRME15 i1z O 12 Months | 08SEP2012 2011-148845
Larson Davis | PRMB02 | o4Bd | 12Months  DBSEP2012 | 2011-148846 |
Larson Davis | MTS1000/2201 o [12Months | DBSEP2012 | SMDB0G11 |

Reference Standards are traceable to the National Institute of Standards and Technology (NIST)
Calibration Environmental Conditions

Environmental test conditions as shown on calibration report.
Affirmations

This Certificate attests that this instrument has been calibrated under the stated conditions with Measurement and Test Equipment (M&TE)
Standards traceable to the U.S. National Institute of Stand and T gy (NIST). All of the Measurernent Standards have been calibrated to
thair manufacturers' specified accuracy / uncenainty. Evidence of traceabllity and accuracy is on file 8t Provo Engineering & Manufacturing Canter.
anmhmmmmmtms--mus)ancwmwmnub-nmw This instrument meets or exceeds the
manufacturers published specfication uniess noted.

This calbration comples with the requirements of ISO 17025 and ANSI Z540. The collective unceriainty of the Measurement Standard used does
not exceed 25% of the applicable tolerance for each charactenstic calibrated unless otherwise noted

The results documented in this certificate relate only to the item(s) calbrated or tested. A one year calibration is recommended, however calibration
interval assignment and adjusiment are the responsiility of the end user. This certificale may not be reproduced, except in full, without the written
approval of the issuer.

Before: 114.06 0B, 94.06 dB, 1000.1 Hz @ sea level.
After: Refer to Certificate of Measured Qutput.

Signed: w.m? /7
Technician: Scoft M tgomery

Page 1 of 1

Provo Engineering and Manufacturing Center, 1681 West 820 North, Provo, Utah 84601
Toll Free: 888.258.3222 Telephone: 716.926 8243  Fax: 716.9286 8215
ISO 9001-2008 Certified
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CERTIFICATE OF CALIBRATION

Model 2250

# 18884-1
FOR BRUEL &

HANDHELD ANALYZER

With Microphone 4189

With Preamplifier ZC0032

Customer: URS Corporation
Santa Ana, CA 92705

was tested and met factory specifications at the points tested.
Complies to: ANS1S1.4 1983 Type 1:
IEC 651-1979 Type 1
IEC-61672-3 :2002 C

on 01 FEB 2012

As received condition: Within Specification.

lass]

KJZAR il
Serial No. 2672071

1D No. N/A

Serial No. 2662748

ID# 10617

P.O. # 01158213.000001242012

BY HAROLD LYNCH
Service Manager

Re-calibration due on: 01 FEB 2014
Certified References®

Mfa. Type Serial No. Date Due
B&K 1049 1314996 16 JUN 2012
B&K 2636 1423390 03 JAN 2013
B&K 4226 2141942 01 DEC 2012
B&K 4231 1770857 01 SEP 2012
HP 34401A MY45023668 17 NOV 2012
HP 3458A 2823A07179 06 JUL 2012

Performed in Compliance with ANSL NCSL Z-540-1, 1994
and 1SO 17025, ISO 9001:2008 Certification NQA No. 11252
*References are traceable to NIST (National Institute of Standards and Technology).

Note: For calibration data see enclosed pages.
The data represent both “as found™ and “as left” conditions.

Reference Test Procedure: ACCT Procedure 2250 Light 2270 Ver, 2.3.2
Brilel & Kj®r Factory Service Instructions: 2250

Temperature
23°C

Relative Humidity
%

Barometric Pressure
994.31 hPa

Note: This calibration report shall not be reproduced, except in full, without written consent by Odin Metrology, Inc

ODIN METROLOGY, INC.

Signed;
ﬁg:,/ 4/(
3533 OLD CONEJO ROAD; SUITE 125

CALIBRATION OF BRUEL & KJAER INSTRUMENTS
THOUSAND OAKS CA 91320

FHONE: (305) 375-0830 FAX: (805) 3750405

o 2 > 2



®pCB PIEZ0TRONICS

A PCB aROuP

Certificate of Calibration and Conformance
Certificate Number 2011-151300

Instrument Model 820, Serial Number 1768, was calibrated on 08NOV2011. The instrument meets
factory specifications per Procedure D0001.8160, ANSI S1.4 1983, IEC 651-Type 1 1979, and
IEC 804-Type 1 1985.

Instrument found to be in calibration as received: YES
Date Calibrated: 0BNOV2011
Calibration due: 08BNOV2013

Calibration Standards Used

MANUFACTURER _ MODEL SERIAL NUMBER INTERVAL _ CAL DUE  TRACEABILITY NO.
[Larson Davss | LDSigGn/2238 | 009370104 (12 Months | 18JAN2012 | 2011-138645

Reference Standards are traceable to the National Instiute of Standards and Technology (NIST)

Calibration Environmental Conditions
Temperature: 23 ° Centigrade Relative Humidity: 25 %

Affirmations

This Certificate attests that this instrument has been calibraled under the stated conditions with Measurement and Test Equipment (M&TE)
Standards traceable to the U.S. National Institute of Standards and Technology (NIST). All of the Measurement Standards have been calibrated to
their manufacturers' specified accuracy / uncenainty. Evidence of traceabdity and accuracy is on file at Provo Engineering & Manufacturing Center.
An accepteble accuracy ratio between the Standard({s) and the item calbrated has been maintained. This instrument meets or exceeds the
manufacturer's published specification unless noted.

This calibration complies with the requirerents of ISO 17025 and ANS| 2540. The collective uncerainty of the Measurement Standard used does
not exceed 25% of the applicable tolerance for each characterstic calibrated unless otherwise noted.

The results documentad in this cenificate relate only to the tem{s) calibrated or tested. A one year calibration |s recommended, hawever calibration
Interval assignment and adjustment are the responsdbility of the end user. This cerificate may not be reproduced, axcegt in full, without the written
approval of the issuer.

"AS RECEIVED" data same as shipped data,
Tested with PRM328-2751

Signed: r‘? mﬂy_»&c

Technician: Ron Harris
Page 1of 1

Provo Engineering and Manufacturing Center, 1681 West 820 North, Provo, Utah 84501
Toll Free: B88.258.3222 Telephone: 716.926.8243  Fax: 716.926.8215
I1SO 9001-2008 Certified



®PCB PIEZOTRONICS
Certificate of Calibration and Conformance
Certificate Number 201 0—_131816
Instrument Model 820, Serial Number 1597, was calibrated on 16JUL2010. The instrument meets

factory specifications per Procedure D0001.8160, ANSI S1.4 1983, IEC 651-Type 1 1979, and
IEC 804-Type 1 1985.

Instrument found to be in calibration as received: YES
Date Calibrated: 16JUL2010

Calibration due: 16JUL2012
Calibration Standards Used
MANUFACTURER MODEL __SERIAL NUMBER _INTERVAL  CAL DUE _TRACEABILITY NO.
|LarsonDavis | LDS»Gn2209 | 0277/0108 B 12 Months | 24MAR2011 2010127832

Reference Standards are traceable to the National Institute of Standards and Technology (NIST)
Calibration Environmental Conditions

Temperature: 23 * Centigrade Relative Humidity: 33 %
Affirmations

This Certificate atiests that this instrument has been calibrated under the stated conditions with Measurement and Test Equipment (MATE)
Standards traceable to the U S. National Institute of Standards and Technology (NIST). Al of the Measurement Standards have bean caibrated to
their manufacturers’ specified accuracy / uncertainty. Evidence of traceability and accuracy is on file at Provo Engineering & Manufacturing Center.
An acceptable accuracy ralio between the Standard(s) and the ftem caliraled has been maintained. This instrument mests or exceeds the
manufacturers published specication unless noted.

This calbration complies with the requirements of ISO 17025 and ANSI Z540. The collective uncertainty of the Measurement Standard used does
not exceed 25% of the appécable tolerance for each characteristic calibrated unless otherwise noted.

The results documented In this cerificate relate only to the tem(s) calibrated or tested. A one year calibration is recommended, however calibration
inferval assignment and adjustment are the responsibility of the end user. This certificate may not be reproduced, except in full, without the written
approval of the lssuer.

"As Recelved" data is the same as shipped data
Tested with 828-2491

Signed: /)pm M

Technician: Ron Harris

Provo Engineering and Manufacturing Center, 1681 West 820 North, Provo, Utah 84601
Toll Free: 888.258.3222  Telephone: 716,926.8243  Fax: 716.926.8215
I1SO 9001-2000 Certified



PPCB PIF70TROMCS

A PCB GROUP COMPANY

Certificate of Calibration and Conformance
Certificate Number 2012-153626

Instrument Model 820, Serial Number 1528, was calibrated on 11JAN2012. The instrument meets
factory specifications per Procedure D0001.8160, ANSIS1.4 1983, IEC 651-Type 1 1979, and
IEC 804-Type 1 1985.

Instrument found to be in calibration as recelved: NO
Date Calibrated: 11JAN2012
Calibration due: 11JAN2014

Calibration Standards Used

_ SERIAL NUMBER INTERVAL _ CAL. DUE TRACEABILITY NO

_MANUFACTURER )
[ 0277 i 0109 [12Months  [21MAR2012  [2011-141059 |

L Larson Davis

MOODEL
| LOSigGniz208
Reference Standards are traceable to the National Institute of Standards and Technology (NIST)
Calibration Environmental Conditions
Temperature: 23 * Centigrade Relative Humidity: 27 %
Affirmations
This Certificate attests that this instrument has been calibrated under the stated conditions with Measurement and Test Equipment (MATE)
Standards traceable to the U.S. National Institute of Standards and Technology (NIST). All of the Measwement Standards have been calibrated to
their manufacturers' specified accuracy ! uncertainty. Evidence of traceability and accurecy is on flle at Provo Engineering & Manufacturing Center.
An acceptable accuracy rato between the Standard(s) and the item calibrated has been mamtained, This instrument meets or excosds the
manufacturer's published specification unless noted.

This calibration complies with the requirements of 1ISO 17025 and ANSI Z540. The collective uncertainty of the Measurement Standard used does
not exceed 25% of the applicable tolerance for each charactenstic calibrated unless otherwise noted

The resuits documented in this certificate relate only to the item{s) calibrated or tested. A one year calibration is recommended, however calibration
interval assignment and adjustment are the responsioility of the end user. This certificate may not be reproduced. except in full, without the written
approval of the issuer.

"AS RECEIVED" data unavailable due to unit failure.
Tested with PRMB28-2437

Signed: Eﬁ jé_»wn

Technician: Ron Harris
Page 1 of 1

Provo Engineering and Manufacturing Center, 1681 West 820 North, Provo, Utah 84601
Toll Free: B88.258 3222  Telephone: 716.926,8243  Fax: 716.926.8215
ISO 9001-2008 Certified




OPCB PELTRNCS

Certificate of Calibration and Conformance
Certificate Number 2010-131844

Instrument Model 820, Serial Number 1470, was calibrated on 19JUL2010. The instrument meets
factory specifications per Procedure D0001.8160, ANSI S1.4 1983, |EC 651-Type 1 1979, and
IEC 804-Type 1 1985.

Instrument found to be in calibration as received: YES
Date Calibrated: 19JUL2010
Calibration due: 19JUL2012

Calibration Standards Used
MANUFACTURER  MODEL SERIAL NUMBER  INTERVAL  CAL.DUE TRACEABILITY NO.

Larson Davis | LDSGN2239 | o03g /0104 |12Months | 20JAN2011 | 2010-125871
Reference Standards are traceable to the National Institute of Standards and Technalogy (NIST)

Calibration Environmental Conditions
Temperature: 24 ° Centigrade Relative Humidity: 34 %

Afirmabions

This Certificate attests that this instrument has been calibrated under the stated conditions with Measurement and Tes! Equioment (MATE)
Standards traceable to the U.S, National institute of Standards and Technology (NIST). All of the Measurement Standards have been calbrated 1o
thewr manufacturers’ specfied accuracy / uncenainty. Evidence of fraceabilty and accuracy is on file at Prove Engineering & Manufacturing Center.
An acceptable accurscy ralic between the Standard(s) and the item calibrated has been maintained. This mstrument meets or exceeds the
manufactirers published specification unless noted.

This calibeation complies with the requirements of IS0 17025 and ANSI Z540. The collective uncertainty of the Measuremen! Standard used doss
nat d 25% of the agp tolerance for @ach characleristic calibrated unless otherwise nated

The resuits documented in this certificate relate only to the Bem(s) calibrated or tasted. A one year calbration is recommended, hawever calibration
intervad assignment ard adjustment are the respensibiity of the end user. This cemficate may not be repraduced, except in full, without the writlen
approval af the issuer.

"AS RECEIVED" data same as shipped data.
Tested with 828-§17

Signed: o /‘fL/b&W

Provo Engineering and Manufacturing Center, 1681 \West 820 North, Provo, Utah 84601
Toll Free: 888.258 3222 Telephene: 716.926.8243  Fax: 716.926.8215
1SO 9001-2000 Certified
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APPENDIX J-2

NOISE DATA FOR PRELIMINARY EQUIPMENT LIST

Area ltem Octave Band Sound Power Levels, PWL Overall
63 | 125 250 500 1k 2k 4k 8k | PWL(A)
CO, Compressor 72 68 73 75 78 80 76 69 84.3 !
CO, Recycle Compressor 82 86 86 85 84 81 77 74 88.6 !
Refrigerant Compressor A 87 78 73 70 69 68 67 66 75.6 !
% Flash Gas Recycle Comp 82 86 86 85 84 81 77 74 88.6 !
< | Loaded Methanol Pump 84 86 87 87 87 84 81 78 91.3 !
Lean Methanol Pump 107 98 93 90 89 88 87 86 95.6 !
Reflux Pump Methanol/Water Separation 86 87 90 90 88 85 81 79 92.8
Syngas Turbo Expander 102 93 88 85 84 83 82 81 90.6 !
Main Air Compressor Motor 87 83 88 90 93 95 91 84 99.3
Main Air Compressor (MAC) 87 83 88 90 93 95 91 84 99.3
Booster Air Compressor Motor 84 88 87 91 93 93 90 85 98.3
Booster Air Compressor (BAC) 84 88 87 91 93 93 90 85 98.3
Med Pressure Nitrogen Compressor Motor 87 83 88 90 93 95 91 84 99.3 !
5 Med Pressure Nitrogen Compressor 87 83 88 90 93 95 91 84 99.3 !
2 Expander 102 93 88 85 84 83 82 81 90.6 !
Dense Fluid Expander 79 81 82 82 82 79 76 73 86.3 !
Liquid Oxygen Pump 84 86 87 87 87 84 81 78 91.3 !
ASU Cooling Water Pump 84 86 87 87 87 84 81 78 91.3 !
ASU CCW Pump 84 85 90 89 88 85 80 77 92.4 !
Auxiliary Cooling Water Pump 84 85 90 89 88 85 80 77 92.4 !
ASU Cooling Tower, 4 cells 114 112 104 98 93 94 97 95 103.8 !
Gasification Cooling Water Pump 84 86 87 87 87 84 81 78 91.3 !
=2 Power Block Cooling Water Pump 107 98 93 90 89 88 87 86 95.6 !
3> Power Block Clsd Cooling Water Pump 84 86 87 87 87 84 81 78 91.3 !
S Aux Cooling Water Pump 84 85 90 89 88 85 80 77 924 !
é Gasification Clsd Cooling Water Pump 84 85 90 89 88 85 80 77 92.4 !
g HRSG FWH Recirculation Pumps 76 77 80 80 78 75 71 69 82.8 !
O | Condensate Transfer Pump 76 77 80 80 78 75 71 69 82.8 !
Hotwell Pump 84 86 87 87 87 84 81 78 91.3 !
R:\12 HECA\AFC\Appendix_J-2.docx J-2-1



APPENDIX J-2
NOISE DATA FOR PRELIMINARY EQUIPMENT LIST

Area ltemn Octave Band Sound Power Levels, PWL Overall
63 125 250 500 1k 2k 4k 8k PWL(A)
Low-Pressure Boiler Feed Water Pump 84 86 87 87 87 84 81 78 91.3 !
Process Intrmd Press Boiler Fee Water
Pumps 84 86 87 87 87 84 81 78 91.3 !
High Pressure Boiler Feed Water Pump 107 98 93 90 89 88 87 86 95.6 !
Process High Press Boiler Fee Water
Pumps 107 98 93 90 89 88 87 86 95.6 !
Power Block Cooling Tower 114 112 104 98 93 94 97 95 103.8 !
Gasification Cooling Tower 114 112 104 98 93 94 97 95 103.8 !
Thermal Oxidizer 100 97 95 93 92 89 84 78 96.6
g Rectisol Flare Stack 94 90 82 74 71 74 78 78 83.8
2 Gasification Flare Stack 94 90 82 74 71 74 78 78 83.8
SRU Flare Stack 94 90 82 74 71 74 78 78 83.8
. Hot Process Condensate Pumps 84 86 87 87 87 84 81 78 91.3 !
E?gté Contact Condenser Air Cooler 98 95 85 78 72 63 56 48 82.7
Regen Overhead Air Cooler 98 95 85 78 72 63 56 48 82.7
SRU SRU Furnaces 96 93 91 89 88 85 82 74 92.7
HP Flare Knock-out Drum Pump 84 86 87 87 87 84 81 78 91.3 !
TGTU TGTU Treated Gas Compressor 75 77 76 78 81 85 79 73 88.4 !
Lean Amine Air Cooler 98 95 85 78 72 63 56 48 82.7
Injector Cooling Water Pump 76 77 80 80 78 75 71 69 82.8 !
Filter Feed Pumps 76 77 80 80 78 75 71 69 82.8 !
Mill Discharge Tank Pumps 76 77 80 80 78 75 71 69 82.8 !
- Slurry Booster Pump 76 77 80 80 78 75 71 69 82.8 !
% Slurry Charge Pumps 84 86 87 87 87 84 81 78 91.3 !
2 Quench Water Pumps 84 86 87 87 87 84 81 78 91.3 !
§ Settler Bottom Pump 76 77 80 80 78 75 71 69 82.8 !
Settler Feed Pump 76 77 80 80 78 75 71 69 82.8 !
Grey Water Pumps 107 98 93 90 89 88 87 86 95.6 !
Grinding Water Tank Pumps 76 77 80 80 78 75 71 69 82.8 !
Deaerator Bottoms Pumps 79 81 82 82 81 78 75 72 85.6 !

R:\12 HECA\AFC\Appendix_J-2.docx J-2-2



APPENDIX J-2
NOISE DATA FOR PRELIMINARY EQUIPMENT LIST

Area ltemn Octave Band Sound Power Levels, PWL Overall
63 125 250 500 1k 2k 4k 8k PWL(A)
Mill Discharge Tank Agitator 76 77 80 80 78 75 71 69 82.8 !
Slurry Tank Agitators 84 86 87 87 87 84 81 78 91.3 !
Settler Rake 76 77 80 80 78 75 71 69 82.8 !
Filtration Skid 84 86 87 87 87 84 81 78 91.3 !
Vacuum Pump Package 76 77 80 80 78 75 71 69 82.8 !
Slurry Prep Building 114 104 94 87 80 71 69 73 92.9
Gasifiers (two of three running) 102 95 90 85 82 81 81 82 90.0 !
Pneumatic Conveyor Blower 98 91 86 81 78 77 77 78 86.0 !
o | Impact Crusher 100 | 100 98 96 95 93 87 80 99.8 !
= Belt Conveyors 93 93 91 89 88 86 80 73 92.8 !
-,% Crusher Building 114 104 94 88 80 71 69 73 93.0 '
E Feedstock Silo walls 109 99 89 83 75 66 64 68 88.0 '
= | Feedstock Unloading Shed 95 95 93 91 90 88 82 75 94.8 '
§ Feedstock Transfer Towers 98 98 96 94 93 91 85 78 97.8 !
Crushed Feedstock Transfer Towers 98 98 96 94 93 91 85 78 97.8 !
Mat'l Handling Dust Collectors 79 81 82 82 81 78 75 72 85.6 !
GTG Transformer 99 101 96 96 90 85 80 73 96.4
GTG Air Inlet 104 93 84 71 57 47 69 73 82.5 !
GTG Inlet Plenum 89 86 88 87 88 97 87 76 99.2 !
GTG Generator 102 | 101 98 100 99 98 93 84 104.0 !
GTG Main Body 110 104 103 100 98 103 99 94 107.2 '
é GTG Load Compartment 105 105 100 95 93 96 93 86 101.4 !
m GTG Accessory Bay 106 99 97 96 95 98 92 86 102.2 !
g GTG Exhaust Diffuser 109 103 97 92 85 83 79 74 945 '
& HRSG Transition 115 111 107 102 101 99 95 57 106.6 '
HRSG Main Body 111 108 104 99 96 94 90 64 102.5 !
HRSG Stack Wall-low 90 91 89 86 84 78 62 25 88.3 '
HRSG Stack Exhaust 107 109 109 102 91 77 62 57 103.4 '
STG Main Body 114 112 107 103 99 96 88 82 105.4 !
STG Generator 107 114 105 94 95 92 96 99 104.5 !

R:\12 HECA\AFC\Appendix_J-2.docx J-2-3



APPENDIX J-2
NOISE DATA FOR PRELIMINARY EQUIPMENT LIST

Area ltemn Octave Band Sound Power Levels, PWL Overall
63 125 250 500 1k 2k 4k 8k | PWL(A)
STG Transformer 99 101 96 9 90 85 80 73 96.4
STG Condenser 99 101 96 96 90 85 80 73 96.4 !
LMS100® Air Inlet 2 112 | 111 100 88 94 80 80 85 99.1 !
LMS100® Main Body 2 116 | 113 103 99 93 91 91 89 102.6
LMS100® Generator 2 106 | 113 104 93 94 91 95 98 103.5
LMS100® SCR Body ? 118 | 115 108 96 90 83 66 48 103.3 !
LMS100® Stack Exhaust 2 128 | 122 108 96 91 83 79 71 108.2 !
LMS100® Transformer ? 103 | 107 100 101 98 87 82 75 102.0
LMS100® Fuel Gas Compressor 2 80 82 81 83 86 90 84 78 93.4 !
Demin Water Pump 84 86 87 87 87 84 81 78 91.3 !
% | Storm Water Sump Pump 76 77 80 80 78 75 71 69 82.8 !
~ | Sump Pump 76 77 80 80 78 75 71 69 82.8 !
g Water Treat Pumps 87 88 91 91 89 86 82 80 93.8 !
= | R/O Feed Pump-1stg 107 98 93 90 89 88 87 86 95.6 !
R/O Feed Pump-2stg 84 86 87 87 87 84 81 78 91.3 !
Vapor Compressor 79 81 82 82 82 79 76 73 86.3 !
Proc. | Exhaust Fan 76 77 80 80 78 75 71 69 82.8 !
ZLD | ZLD pumps 88 89 92 92 90 87 83 81 94.8 !
Dryer 86 87 90 90 88 85 81 79 92.8
Vapor Compressor 79 81 82 82 82 79 76 73 86.3 !
\\i\’vﬁ;‘i Exhaust Fan 76 77 80 80 78 75 71 69 82.8 L
7LD | ZLD pumps 88 89 92 92 90 87 83 81 94.8 !
Dryer 86 87 90 90 88 85 81 79 92.8
Misc Aux Transformers 87 89 84 84 78 73 68 61 84.4
Various Atmospheric Vents 95 88 83 78 75 74 74 75 83.0 !
Total Project PWL(A)*= | 118.9 !
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NOISE DATA FOR PRELIMINARY EQUIPMENT LIST

Octave Band Sound Power Levels, PWL Overall

Area Item
63 | 125 | 250 | 500 | 1k | 2k | 4k | 8k | PWL(A)

Source: HECA Project, 2012.
Notes:
ASU = Air Separation Unit
Power Block = (includes both Main 7F-class and LMS100® trains)
Shift/LTGC = Sour Shift + Low-Temp Gas Cooling + Mercury Removal
SRU = Sulfur Recovery Unit
TGTU = Tail Gas Treating Unit
Water Treat = Water Treatment Area
ZLD = Zero Liquid Discharge Area
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APPENDIX K
HAZARDOUS MATERIALS TECHNICAL ANALYSIS

1.0 INTRODUCTION

Hazardous materials are often a necessary part of industrial operations. Hazardous materials
present potential risks based upon their specific chemical properties and characteristics. A
hazard risk analysis evaluates a system or unit using hazardous chemicals by examining the
process, the hazardous properties of substances involved with the process, the potential
deviations that may affect the process, the potential consequences of a worst-case release
scenario, and the appropriate controls and mitigations. Accordingly, this analysis was performed
for the Project to address such potential risks.

Various hazardous materials will be used in connection with operation of the Project. This
appendix addresses anhydrous ammonia (ammonia), hydrogen, acid gas (45 percent hydrogen
sulfide, 55 percent carbon dioxide [CO;]), methanol, and synthesis gas [syngas] (which contains
water, carbon monoxide, CO,, hydrogen, hydrogen sulfide, nitrogen, argon, and trace amounts of
ammonia and carbonyl sulfide).

2.0 APPLICABLE REGULATORY REQUIREMENTS

The Project will comply with applicable laws, ordinances, regulations, and standards (LORS)
pertaining to the storage and use of hazardous materials. The hazardous materials evaluated in
this appendix (ammonia, hydrogen, acid gas [hydrogen sulfide] and syngas) are regulated
hazardous materials under the California Accidental Release Prevention (CalARP) program, the
federal Clean Air Act (CAA) Risk Management Program (RMP), and the Occupational Safety
and Health Administration (OSHA) Process Safety Management (PSM). Additionally, although
methanol is not regulated under CalARP, RMP, and PSM, it is regulated as a hazardous material
under various federal and state regulations, and is therefore evaluated here.

The CalARP, RMP, and PSM programs set regulatory thresholds for the aforementioned
hazardous materials, with the exception of methanol. The use or storage of any of these
substances in excess of their specific regulatory thresholds triggers specific CalARP, RMP, and
PSM program requirements. The specific threshold requirements and regulatory program
applicability for the hazardous materials analyzed are provided in Table K-1, Regulatory
Program Applicability.

The following sections provide the analysis that was performed for each of these five hazardous
materials.

3.0 OFF-SITE CONSEQUENCE ANALYSIS

Off-site consequence analysis (OCA) modeling was performed to address the potential off-site
impacts from a worst-case release scenario for each substance. The OCA modeling was used to
determine if an accidental chemical release would remain within the Project Site or the
Controlled Area, or extend off-site.
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Table K-1
Regulatory Program Applicability
Federal State Federal
RMP CalARP PSM
Hazardous Threshold | Threshold | Threshold
Chemical (pounds) (pounds) (pounds) Regulatory Program Applicability
Anhydrous 10,000® 500 10,000 Project will store 3.8 million gallons of anhydrous
Ammonia ammonia (approximately 10,733 short tons of ammonia)
for turbine emissions control (Selective Catalytic
Reduction), production of a urea and ammonium nitrate
(UAN) solution used as a fertilizer, and for wholesale to
commercial users. The ammonia will be subject to state
CalARP program requirements and federal RMP program
requirements. The ammonia will also be subject to
federal PSM program requirements.
Hydrogen 10,000 10,000 The Project will store 30,000 scf (approximately
150.8 pounds) of hydrogen for electrical generator cooling.
The hydrogen will not be subject to either state CalARP or
federal RMP program enforcement because it does not
exceed the minimum threshold levels. Hydrogen is not
listed in the PSM regulations.
Syngas Hydrogen Hydrogen Hydrogen | The Project will generate syngas in the gasification block
(Hydrogen, 10,000 10,000 Sulfide of the facility. The syngas will not be subject to either
Hydrogen Sulfide, Hydrogen Hydrogen 1,500 state CalARP, federal RMP, or federal PSM program
Methane, Carbon Sulfide Sulfide Anhydrous | Feduirements (see Note®).
Monoxide, CO,, 10,000 500 Ammonia
Ammonia) Methane Methane 10.000
20,000 10,000 '
Ammonia Ammonia
10,000 500
Carbon Carbon
Monoxide Monoxide
N/A N/A
CO, CO,
N/A N/A
Acid Gas Hydrogen Hydrogen Hydrogen | The Project will generate acid gas from the Acid Gas
(Hydrogen Sulfide, Sulfide Sulfide Sulfide Removal unit of the facility. The quantities of acid gas
CO,) 10,000 500 1,500 (hydrogen sulfide) do not trigger regulatory requirements
CO, cO, under the state CalARP, federal RMP, or federal PSM
N/A N/A program requirements (see Note®).
Methanol N/A N/A The Project Site will have approximately 300,000 gallons of
methanol on site for use in the Acid Gas Removal unit.
Methanol will be stored within a large aboveground storage
tank. Another approximately 250,000 gallons will be
contained within process equipment and piping. Methanol is
not regulated under the state CalARP, federal RMP, or
federal PSM program enforcement. However, methanol is
regulated under 29 CFR § 1910, 40 CFR §§ 116, 117, 355,
372, 302.
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Table K-1
Regulatory Program Applicability
Federal State Federal
RMP CalARP PSM
Hazardous Threshold | Threshold | Threshold
Chemical (pounds) (pounds) (pounds) Regulatory Program Applicability
Nitric Acid 15,000 (conc. 1,000 500 (94.5% | The Project will store a maximum of 120 tons of nitric
80% or by weight or |acid (60% by weight) in a storage tank. Since the
greater) greater) concentration of nitric acid is under the concentration

specified by the federal RMP and federal PSM
thresholds, the nitric acid will not be subject to federal
RMP and PSM program enforcement. However, since
CalARP regulations do not specify a minimum
concentration, nitric acid will be subject to CalARP RMP
program enforcement.

Notes:

®  Federal RMP requirements apply only to aqueous ammonia solutions that are of a concentration of 20 percent or greater by weight.

@ Only hydrogen, hydrogen sulfide, ammonia, and methane in the syngas mixture are regulated chemicals under federal RMP or state CalARP
regulations. Carbon monoxide is a hazardous substance, but is not regulated by either the federal RMP or state CalARP regulations. CO, is not a
regulated hazardous substance. The quantities of regulated substances in syngas do not trigger regulatory requirements for the following two reasons:
1) syngas is not stored on site but consumed within the operation as it is produced, and therefore is not a stationary source; and 2) quantities are below
regulatory thresholds.

Acid gas is composed of approximately 55 percent CO, and 45 percent hydrogen sulfide. CO; is not a regulated hazardous substance.
Hydrogen sulfide is a regulated substance under federal RMP or state CalARP regulations; however, the Project will not be subject to these
regulations for the two following reasons: a) hydrogen sulfide is not stored on site but converted to elemental sulfur within the operation as
it is produced, and therefore is not a stationary source; and b) quantities are below regulatory thresholds.

(©)]

CalARP = California Accidental Release Prevention
CFR = Code of Federal Regulations

Ibs. = pounds

N/A = not applicable

RMP = Risk Management Plan

scf = standard cubic foot

The Project Site consists of the 453-acre area directly used for the IGCC electrical generation,
low-carbon nitrogen-based products manufacture. The Controlled Area consists of an additional
653 acres of land, which surround the Project Site on the south, west, and north. Both the Project
Site and Controlled Area are lands that will be owned by HECA. Therefore, HECA has control
of all activities and development that may occur in either land. Territory extending beyond both
the Project Site and Controlled Area boundaries is considered to be off site in this analysis.

The OCA models provide an examination of separate hazards: (1) the dispersion of the
substances in the form of a vapor cloud; (2) the ignition of the released substance; and/or (3) pool
fire. The modeling assumptions for a worst-case release scenario are that the total contents from
the largest inventory (e.g., tank or pipe) are accidentally vented.

For dispersion modeling, the calculations also assumed the worst-case atmospheric conditions
during such a release, when applicable. These conditions provide conservative results, because
these extreme and unlikely climatic conditions maximize the vaporization to create the vapor
cloud and minimize its dispersion. The specific atmospheric parameters under which a worst-
case release scenario is examined are provided by the California Code of Regulations (CCR)
Title 19 § 2750.2, and consist of the following:

R:\12 HECA\AFC Amd\App K\Appendix K.docx K-3 URS




APPENDIX K
HAZARDOUS MATERIALS TECHNICAL ANALYSIS

e Temperature — The highest temperature—115 degrees Fahrenheit (°F)—is recorded for the
area in the past 3 years. High temperatures are used because increased temperatures
accelerate the vaporization rate of substances upon release.

e Average Humidity — 50 percent atmospheric humidity is used when performing the worst-
case scenario evaluation. An average humidity of 50 percent is found during months
providing the highest temperatures for the area. This level of humidity provides low
interference for chemical dispersion, but is still taken into consideration to provide
conservative results.

e Wind Speed — A 1.5-meter-per-second (m/s) wind speed is used when performing the worst-
case scenario evaluation (equivalent to 4.92 feet per second [ft/s]). A low wind speed
prevents the quick dispersion of vapor clouds.

e Atmospheric Stability — An atmospheric stability level of F is applied for the worst-case
scenario OCA.* The Level F atmospheric stability provides the most stable atmospheric
environment where the tendency of the atmosphere is to resist or enhance vertical motion
and/or turbulence—this also contributes to minimum dissipation of the vapor cloud.

The U.S. Environmental Agency (USEPA) approved ALOHA® software version 5.4.1 for use in
examining the impacts from a hypothetical accidental spill. ALOHA® is a Gaussian plume
model that incorporates continuous source and meteorological parameters.

For vapor cloud explosion calculations, USEPA’s RMP OCA guidance was used. The Endpoint
selected by the USEPA as a significance criterion is an overpressure of 1.0 pound per square inch
(psi) for vapor cloud explosion. An overpressure of 1.0 psi may cause partial demolition of
houses and shattering of glass windows. Blast impacts are also of concern wherever flammable
materials and ignition sources are present, or where processes operate under high temperatures
and pressures.

The potential impact distance from a worst-case release scenario for a vapor cloud explosion was
determined through the following equation:

X =0.0081 (0.1 W, Fe )

(Equation K-1)

where:

X = distance to overpressure of 1 psi (miles)

Wy = weight of flammable substance (pounds)

Hee = heat of combustion of flammable substance (kilojoules/kilogram [kJ/kg])
Hernt = heat of combustion of trinitrotoluene (4,680 kJ/kg)

YLevel F atmospheric stability: provides the most stable atmospheric environment where the tendency of the
atmosphere is to resist or enhance vertical motion and/or turbulence—this also contributes to minimum dissipation
of the vapor cloud.
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In some cases (e.g., hydrogen), the RMP*Comp software developed by the USEPA and the
National Oceanic and Atmospheric Administration (NOAA) was used as an additional tool to
determine the 1 psi overpressure impact distance.

For pool fire scenarios, the analysis was conducted in accordance with the appropriate regulatory
guidance as follows: the modeling basis for a pool fire estimates the distance from the center of
a pool fire to the heat radiation Endpoint (defined as 5 kilowatts per square meter [kW/m?]). The
worst-case release that is assumed for the model is as follows: the entire contents of the vessel
are released, forming a pool of fire of approximately 1 inch in liquid thickness.

The following equation was used to estimate the possible impact distance from the pool fire:

0.0001A
X=H c
50007 (H,, +C,, (Tg -Tp ) (Equation K-2)
where
X = distance to the 5-kilowatt-per-square-meter Endpoint (meters)
Hc = heat of combustion of the flammable liquid (joules/kg)
Hy = heat of vaporization of the flammable liquid (joules/kg)
A = pool area (meters squared [m?])
Cp = liquid heat capacity (joules/kg -°Kelvin [K])
Ts = boiling temperature of the liquid (°K)
Ta = ambient temperature (°K)

Models considering the ignition of a material (such as hydrogen, syngas, methanol, and acid gas)
examine the impact from a vapor cloud explosion of the flammable material, or the heat or
radiation derived from the ignition of the material. As stated above, the OCA for these scenarios
uses the maximum quantity of the materials and the specific combustion characteristics of the
material to conservatively assess the potential impact distance from either an explosion or a pool
of fire.

The following sections provide the specific modeling criteria, programs, and procedures applied
for each of the materials.

3.1 Modeling Parameters

3.1.1 Anhydrous Ammonia

The Project will store approximately 3.8 million gallons of anhydrous ammonia (approximately
10,733 short tons). The design for the anhydrous ammonia storage system is state-of-the art and
provides maximum protection against the accidental release of ammonia. The storage system
uses two vertical cylindrical steel tanks each housed in its own unique second vessel with double
integrity, elevated above ground on a concrete pedestal, and each having a storage capacity of
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5,367 tons, which is equivalent to 1.9 million gallons. The storage system incorporates an inner
tank approximately 84 feet in diameter, containing refrigerated liquid ammonia with a 3-foot
interstitial space between the inner tank and outer sidewall. The inner tank will be constructed
out of steel, in accordance with APl 620 (Appendix R). The outer sidewall will also be
constructed out of steel and will contain insulation and aluminum cladding. Sensors will be
installed in the interstitial space to detect liquid ammonia leaks. The top of the tank will be a
dome with a suspended deck insulated by mineral wool. Between the suspended deck and the
top roof, the presence of ammonia vapor acts as an insulating media. The tanks will be elevated
on a concrete pedestal with a concrete base. Siporex (light-weight concrete with high thermal
insulation) blocks, foam glass, and layers of sand will serve as insulating layers between the
pedestal and the vessel. The concrete pedestal prevents ice formation in the ground under the
foundation. The ammonia storage system will be surrounded on all sides by a 4-foot-high
reinforced-concrete barrier wall. A worst-case release of ammonia will be contained in the
secondary housing, and released only through the pressure-relief valves. A scenario that assumes
the simultaneous failure of both the primary tank and the secondary housing is not likely. The
ammonia storage system is shown on Figures A and B.

The most likely scenario using a gun fired from the perimeter of the facility will, at the most,
impact the outer tank. Based on the “Army Ammunition Data Sheets Small Caliber Ammunition
FSC 1305,” a 0.30-Caliber armor piercing (AP) M2 round with a muzzle velocity of 2,715 feet
per second will have a penetration when “fired at 7/8-inch thick homogenous armor plate at 100
yards, will be not less than 0.42 inch.” The closest distance from the ammonia system centerline
to the earthen berm is approximately 1,599 feet. The closest distance from the centerline to the
fence line is approximately 2,253 feet, with apparent obstructions to line of sight. Such a round
fired from the fence line at the ammonia system will lose significant muzzle velocity and will
have subsequently less penetration, and is unlikely to puncture the secondary housing. An armor
piercing M2 round is also not commonly used for hunting, and is relatively expensive, so it is
unlikely a rifle will be chambered with such a round.
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Figure A
Ammonia Storage Tank Estimated Dimensions
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Figure B
Ammonia Storage System Tank Layout
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Ammonia will be used as a reducing agent used for control of nitrogen dioxide (NO;) emissions
from the combustion turbine generators (CTGs), used as a component in manufacturing of
fertilizer, and will also be sold off site. Ammonia is a potentially toxic chemical that will
vaporize upon release into a vapor cloud.

Due to its hazardous characteristics, ammonia is regulated by state and federal regulations. As
presented in Section 5.12, Hazardous Materials Handling, of this Application for Certification
(AFC) Amendment, the use and/or storage of ammonia is regulated by the federal CAA RMP,
federal PSM, and the CalARP program. The regulations are found in the Code of Federal
Regulations (CFR) Title 40 Part 68, CFR Title 29 Part 1910, California Health and Safety Code
§§ 25531 to 25543.3, and CCR Title 19, 88 2735.1 to 2785.1. The aforementioned regulations
governing the use and storage of ammonia require facilities using the substance in quantities
exceeding the imposed threshold to develop and implement an RMP and a PSM. As indicated in
Section 5.12 of the AFC Amendment, a CalARP RMP is required and will be submitted to the
Kern County Environmental Health and Safety Department.

A component of the RMP involves the evaluation of potential off-site consequences derived from
the accidental worst-case release of ammonia. Following the regulatory guidance for OCAs, an
OCA was conducted for a worst-case accidental release under worst-case atmospheric conditions
for the Project Site. Under the scenario, all 3.8 million gallons of ammonia are assumed to flow
instantaneously into the interstitial space between the inner tank and outer sidewall. Because the
outer sidewall is exposed to the environment, it will be nearer to ambient temperature. Due to
the temperature gradient between the liquid ammonia and outer sidewall, heat will transfer to the
ammonia and the liquid ammonia will begin to vaporize until temperature differences approach
thermal equilibrium. The vaporization of ammonia will cause an increase in pressure which will
be released through a relief valve located at the top of the vessel. Ammonia will be at
atmospheric pressure, with the relief valve set at approximately 2 psig. The design of the tank
provides the maximum safety against the release of ammonia. When in a worst-case release
scenario, the amount of ammonia vented will be limited. The model examines the results of the
subsequent dispersion over a 1-hour period. In order to determine the total rate of ammonia
venting, the following cases were considered:

e Case 1: Heat Ingress — The transfer of heat from hot ambient air (external to the tank)
to cold, saturated, stored ammonia leading to ammonia vaporization proportional to the
heat flow.

0 The ambient air temperature is based on the extreme high case of 115°F.
0 Liquid ammonia is stored at 0.44 psig and -28°F.

0 The vapor ammonia in the tank annular region will be well mixed by natural
convection, and therefore the bulk vapor temperature will be the same as the
saturated liquid (-28°F). The heat transfer calculation then considers the heat
ingress by the following path: bulk air -> insulation -> steel tank wall -> bulk
vapor ammonia.
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0 The heat flow was calculated using both convective (film) and conductive (bulk)
heat transfer resistances in the steady-state heat transfer equation, leading to an
ammonia vaporization rate of 3.0 Ib/min per tank. In the case of the refrigeration
package failing, both storage tanks will vent simultaneously.

0 The maximum vaporization of ammonia for Case 1 is 6.0 Ib/min.

e Case 2: Fill Rate Displacement — the rate of ammonia vapor displaced by the inflow of
the liquid ammonia at design rate produced in the Ammonia Synthesis Plant.

o0 Normal out-breathing is a result of the maximum inflow of liquid into the tank
and subsequent vapor displacement caused by such inflow. The maximum inflow
is based on the design rate of ammonia production in the Ammonia Synthesis
Plant, 2,087 STPD.

0 The calculated volume of ammonia vapor displaced for Case 2 is 3.6 Ib/min.

e Case 3: Non-Release For Inner Tank Rupture Calculation — Built-up pressure from
ammonia release does not exceed the ammonia storage tank design pressure of 2.5 psig.

o Stored liquid ammonia is contained within the inner walls of the storage tank, and
maintains a constant temperature with the vapor space ammonia. The heat flow
was calculated using the overall heat transfer equation. Subsequently,
intermediate temperatures were calculated along the temperature gradient from
the bulk air to the bulk ammonia vapor. The resulting temperature inside of the
outer wall of the storage tank is -17.2°F.

0 Assuming the inner wall of the storage tank ruptured, resulting in the liquid
volume being contained within the outer wall of the storage tank, the heat released
into the ammonia liquid by cooling the steel wall from -17.2°F to -28°F is
calculated. The resulting vaporized ammonia leads to a molar flow rate increase
of approximately 30 Ib-mol.

0 The resulting pressure is approximately 2 psig, which is contained within the
2.5 psig designed storage tank. Therefore, no ammonia is released for Case 3.

e (Case 4: Secondary Cooling — The rate of ammonia vaporized from the cooling of the
steel wall driven by the heat flux tangential to the vessel wall (from the top of the dome
to the bottom of the tank wall and into the bulk liquid).

0 The storage wall below the liquid is assumed to have cooled instantly to -28°F.

0 Using the conductive heat transfer equation, the heat flow calculated results in an
ammonia vaporization rate of 1 Ib/hr.

After analyzing all cases, the total maximum simultaneous ammonia venting rate is 9.6 lb/min.
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The analysis also assumes the worst-case climate conditions consisting of an ambient
temperature of 115°F (the highest average temperature within the Project area), a 50 percent
average humidity, a 1.5 m/s wind speed (i.e., 4.9 ft/s), and a level F atmospheric stability.

During the hypothetical worst-case release scenario, the ammonia is assumed to evaporate in the
form of gas via laminar mass transfer. The ALOHA® model examined the effects of the
designated wind speed and atmospheric turbulence force that move the released molecules as gas
through the air. The examination of the affecting atmospheric parameters allow for an evaluation
of the total area impacted.

Three levels of concern were used to evaluate the potential impacts associated with the
hypothetical worst-case aqueous ammonia release:

e CEC Significance Level — The CEC Significance Level is 75 ppmv and constitutes the odor
threshold of ammonia.

e Emergency Response Planning Guideline Level 2 (ERPG-2) — The ERPG-2 Level,
developed by the American Industrial Hygiene Association (AIHA) is 150 ppmv. It is the
maximum concentration in air where a 1-hour exposure will not result in irreversible or other
serious health effects.

e USEPA/CalARP Toxic Endpoint (the “Endpoint”) — The CalARP for ammonia
concentration, based on USEPA 40 CFR 68, is 200 ppmv (0.14 milligrams per liter [mg/L])
averaged over 1 hour. The Endpoint concentration is the maximum airborne concentration
below which it is believed nearly all individuals could be exposed for up to 1 hour without
experiencing or developing irreversible or other serious health effects or symptoms that could
impair an individual’s ability to take protective action.

The anhydrous ammonia modeling results are presented in Section 3.2 of this appendix, titled
Results of Modeling.

3.1.2 Hydrogen

The unique properties of hydrogen—Ilow density, high specific heat, and thermal conductivity—
make it an ideal coolant for electricity generators. Hydrogen is also now being widely used as a
coolant for power plants. In a hydrogen-cooled generator, the hydrogen gas is circulated in a
closed loop within the generator to remove heat from its active parts; then it is cooled by gas-to-
water heat exchangers that are part of the stator frame. The Project will use a hydrogen-cooled
generator and store 30,000 standard cubic feet (scf) of compressed hydrogen gas in a pressurized
multi-tube trailer as make-up for the loss within the generator.

Although hydrogen gas is not toxic, it is a highly flammable material. The potential risks posed
by a hydrogen leak are mainly fire and explosion. Due to its low ignition energy, the potential
impact of a hydrogen-oxygen fire is usually localized. A hydrogen release may also pose an
explosion risk, which is generally localized with small-source volumes.
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To determine the behavior of hydrogen under a worst-case release scenario, we have examined
its properties, along with the historical data, to evaluate the potential impacts in this section.
Although the storage amount of hydrogen at the Project Site is far below the federal or state
regulatory threshold, a worst-case OCA evaluation was performed in order to assess the potential
consequences of a worst-case release scenario, and the need for appropriate controls and
mitigations. The examination was performed following instruction from USEPA’s RMP OCA
guidance (April 1999) document (USEPA RMP OCA guidance). In addition, the USEPA-
approved RMP*Comp software for hazardous chemical release modeling was also used to
confirm the results. These results are presented in Section 3.3, Modeling Outputs.

The purpose of the modeling was to estimate the consequences from potential releases of
hydrogen gas from the storage vessel. Due to the chemical properties of hydrogen (i.e.,
ignitability and reactivity) and historical data (obtained from public databases of hydrogen
incidents throughout a variety of industries), the hazard caused by explosion is considered to be
the most significant potential impact for an accidental hydrogen release. The USEPA vapor
cloud explosion method was used for the evaluation (see Equation K-1 in Section 3.0).

The OCA modeling performed for the worst-case release scenario was based on USEPA’s RMP
criteria as follows:

The contents of the entire hydrogen tube trailer (30,000 scf) are accidentally vented. For vapor
cloud explosions, the total quantity of hydrogen is assumed to form a vapor cloud. (Note: vapor
cloud explosions generally are considered unlikely events). The entire cloud is assumed to be
within the flammability limits, and the cloud is assumed to explode. Ten percent of the
flammable vapor in the cloud is assumed to participate in the explosion. The impact is measured
as the distance to the 1 psi overpressure level. This is determined using Equation K-1 (from
USEPA’s RMP OCA guidance). According to USEPA’s RMP OCA guidance Exhibit C-1, H,
for hydrogen is 119,950 kJ/kg. Other input parameters used in Equation K-1 are provided in
Table K-2, Hydrogen Modeling Input Parameters.

Table K-2
Hydrogen Modeling Input Parameters
Volume Weight Hc Density

Chemical Storage Type (scf) (Ibs) (kJ/kg) (Ib/ft)

Hydrogen Compressed gas 30,000 159 119,950 0.0053
Notes:
scf = standard cubic foot (volume is measured under standard condition 59°F, 1 atm)
kJ/kg = kilojoules per kilogram
Ibs/ft® = pounds per cubic feet

The weight of the flammable substances, in this case hydrogen, is calculated using the equation
below:

W, =Vp (Equation K-3)
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where:

W, = weight of hydrogen (lbs)

Vv = volume of hydrogen (ft%)

p = density of hydrogen gas (Ib/ft®)

Because the amount of hydrogen to be stored on site is 30,000 scf, and the density of hydrogen
gas at 60°F, 1 atmosphere (atm) is 0.0053 Ib/ft?,

Wi, = 30,000 ft* x 0.0053 Ib/ft* = 159 Ibs
The hydrogen modeling results are presented in Section 3.2 of this appendix.
3.1.3 Acid Gas (45 percent Hydrogen Sulfide)

The Rectisol® process will remove acid gas to significantly reduce sulfur dioxide emissions.
Acid gas is removed from shifted syngas to produce low-sulfur hydrogen-rich fuel for low-
carbon electrical generation. The acid gas will consist of an approximately 45 percent hydrogen
sulfide and 55 percent CO, mixture. Of the two substances, hydrogen sulfide presents a greater
potential hazard due to its toxic and flammable characteristics.

Hydrogen sulfide is classified as a regulated hazardous substance by federal CAA § 112(r) RMP
regulations and by CalARP regulations. The regulatory threshold for hydrogen sulfide is
10,000 pounds under CAA RMP regulations, and 500 pounds under CalARP regulations. The
toxicity concentration level set by the CAA RMP/CalARP for hydrogen sulfide is 32 parts per
million (ppm) (0.042 mg/L). However, the quantities of hydrogen sulfide do not trigger
regulatory requirements under CalARP and the federal CAA RMP for worst-case modeling
because (1) hydrogen sulfide is not stored on site, but converted to elemental sulfur within the
operation as it is produced—thus, there is no stationary source; and (2) quantities are below
regulatory thresholds. Nonetheless, the Project performed an OCA for the worst-case release
scenario to investigate the potential impact from the explosion and toxicity of a hydrogen sulfide
vapor cloud.

The worst-case release scenario for hydrogen sulfide was studied using the USEPA-approved
ALOHA® 5.4.1 air dispersion modeling program and with worst-case atmospheric and
environmental conditions as provided by CalARP regulations. Worst-case atmospheric
conditions under which the hypothetical release was examined were set as follows: wind speed
of 1.5 meters per second; an F atmospheric stability level (most stable); atmospheric temperature
of 115°F; and atmospheric humidity of 50 percent. These conditions are default settings on the
RMP*Comp modeling program per regulatory protocols established by CalARP.

The ALOHA® 5.4.1 model requires calculation of the weight of the regulated chemical. The
model assumes the total quantity of hydrogen sulfide released is identical to the volume of
hydrogen sulfide found within the piping system. In order to obtain the weight of the hydrogen
sulfide found in the acid gas mixture, the ideal gas law was applied for the hydrogen sulfide
component of the total acid gas within the transfer piping system (i.e., 45 percent of total pipe
volume). The HECA acid gas handling system was analyzed to determine the maximum
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potential volume of hydrogen sulfide within the acid gas. The maximum volume of hydrogen
sulfide within this system is equivalent to 305 cubic feet. It is on this basis that the total mass of
the system was calculated.

The ideal gas law was used to determine the total amount of moles found for hydrogen sulfide in
the acid gas piping system (see equation that follows).

PV =nRT
n=PV/RT
Weight of Gas = n x Molecular Weight of H,S (34 Ib/Ib-mol)

A process pressure of 30 pounds per square inch absolute (psia) and process temperature of
120°F were selected for the equation based on operational conditions that will be found at the
Project. Additionally, the Ideal Gas Constant (R), which is equivalent to 10.73 cubic feet-psia/lb-
mol°R, was also applied to the equation. After calculating the moles of hydrogen sulfide, the
weight of hydrogen sulfide in the piping system (50 pounds) was calculated by multiplying the
molecular weight of hydrogen sulfide with the moles. The total weight for the hydrogen sulfide
gas for the acid gas piping system is shown below:

System Capacity H,S Volume Moles of H,S Weight of H,S
(actual cubic feet) (actual cubic feet) (Ib-mol) (Ibs)
677 305 1.47 50

The quantities shown in the table above correspond to a maximum pipe length of 864 feet, which
was used in the ALOHA® 5.4.1 modeling program, under worst-case scenario conditions, to
determine the distance to the Endpoint from the complete release of the pipe contents. ALOHA®
5.4.1 was used to determine the distance to the Endpoint concentration of 32 ppm (0.042 mg/L),
as required by CAA 8 112 (r) RMP and CalARP regulations. A 10-minute time of release was
also selected for the scenario, following CAA § 112 (r) RMP and CalARP regulatory
requirements.

Although not regulated as a flammable substance, hydrogen sulfide may present a hazard of
producing a flammable vapor cloud upon an accidental release. In order to determine the most
significant potential impact that could be developed from a worst-case release scenario for a
flammable hydrogen sulfide vapor cloud, USEPA’s RMP OCA guidance document was used for
determining the distance to 1 psi overpressure for vapor cloud explosions. The pipeline diameter
was the key input parameter for the vapor cloud explosion analysis.

Equation K-1 was then used to calculate the potential impact distance as a result of the worst-
case vapor cloud explosion. Results of the hydrogen sulfide modeling are presented in
Section 3.2 of this appendix.

URS K14
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3.14 Syngas

The feedstock will be gasified to produce syngas, which will be processed and purified to
produce a hydrogen-rich fuel. This hydrogen-rich fuel will be used to fuel the combustion
turbine for low-carbon baseload power generation.

Wet-syngas consists primarily of water, carbon monoxide, CO,, hydrogen, hydrogen sulfide,
nitrogen, and argon, with trace amounts of ammonia and carbonyl sulfide. The approximate
quantity of the relevant hazardous compounds for the syngas stream is presented in the Table K-
3.

Table K-3
Relevant Hazardous Compounds
Component Quantity in Wet-Syngas (Ibs) ©
H,® 216
co? 4,185
CH," 1
H,s® 181
NH, 15
Note:

1. H,, CH,4, H2S, and NHj; are all regulated chemicals. However, the mass proportion
of each chemical within the syngas is such that the chemicals fall below regulated
quantities. Regulated quantity for H, > 10,000 pounds, CH, >10,000 Ibs, H2S >
500 pounds, and NH3 > 500 pounds, based on CalARP regulations. Because the
quantity of the syngas is below the regulated levels, syngas is not considered a
regulated substance.

2. Carbon monoxide is a hazardous substance with both toxic and ignitable
characteristics.

3. The quantity (by weight) of each component is based on the weight found within
the Gasifier System.

" Additional syngas components have not been included in the table.

Carbon monoxide, hydrogen, hydrogen sulfide, ammonia, and methane are considered to be
hazardous substances found in syngas. Of these substances, only hydrogen, hydrogen sulfide,
ammonia, and methane are regulated chemicals under federal and state regulations. Hydrogen
and methane are regulated as flammable substances; ammonia and hydrogen sulfide are
regulated for toxicity (see 40 CFR 68.130 and 19 CCR 2770.5). However, the quantities of these
constituents in the syngas do not trigger regulatory requirements under CalARP and the federal
CAA RMP for worst-case modeling because (1) syngas is not stored on site, but consumed
within the operation as it is produced; thus, there is not considered to be a stationary source; and
(2) quantities are below regulatory thresholds.

Nonetheless, the Project performed an OCA for the worst-case release scenario to investigate the
potential impact from the explosion, combustion, and toxicity levels of a syngas vapor cloud.
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The Project considered the release from a source point that would provide a worst-case release
scenario. The worst-case syngas release source can be attributed to the gasification section of the
Project, because it is this zone that will potentially store the highest concentrations of hazardous
materials in syngas at any given time. The gasification section includes the gasifier vessel
guenched zone, syngas scrubber vessel, and the connecting pipeline for all of the equipment (the
largest quantity that can be released is from the Gasifier System).

In order to evaluate the worst-case release scenario for a syngas vapor cloud explosion, a
catastrophic release of the syngas from equipment and process piping at the site was assumed
based on the volume of the gasifier and downstream equipment up to the closest isolation valve,
and the maximum concentrations of each flammable component found in the syngas mixture.
Flammable substances including hydrogen, carbon monoxide, and hydrogen sulfide were
considered in the modeling calculations. Methane and ammonia were excluded from the
calculations, because syngas contains trace amounts of these substances that would not provide a
significant contributing factor to trace the vapor cloud explosion impact.

The syngas vapor cloud explosion evaluation was conducted following USEPA’s RMP OCA
guidance document (see Equation K-1 in Section 3.0). The purpose of the modeling was to
estimate the consequences from a hypothetical worst-case release of syngas at the Project Site.
To calculate the heat of combustion of the syngas, the following equation was used:

W

W,
Heyngas = o x HCH2 + —— HCco + — x HCHZS (Equation K-4)
Weo4Hy +H,S WeoHy +H,s Weo1Hy +H,s
where:
Wh = weight of H; (Ibs)
Weo = weight of CO (lbs)
WhH = weight of H,S (Ibs)
He = heat of combustion of H, (joules/kg)
Heo = heat of combustion of CO (joules/kg)
His = heat of combustion of H,S (joules/kg)
Hsyngas = heat of combustion of syngas (joules/kg)

Results provided from the vapor cloud explosion analysis performed tend to be conservative,
because they exclusively account for the hydrogen, carbon monoxide, and hydrogen sulfide in the
syngas. These three compounds only account for approximately one-third of the syngas
components. The remaining syngas components are mainly composed of non-flammable
substances (e.g., H20), which may reduce the potential for combustion of the syngas. However, in
order to assess the worst-case scenario, non-flammable substances were excluded from the
modeling. Results derived from the application of Equation K-1, for the potential impact distance
as a result of the worst-case vapor cloud explosion, are presented in Section 3.2 of this appendix.

In order to the evaluate the potential impact from a toxic vapor cloud generated from the release
of the syngas, the distance to the Endpoint for ammonia, hydrogen sulfide, and CO, was
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evaluated. Each hazardous substance was evaluated individually based on the specific quantity
found in the syngas.

Ammonia and hydrogen sulfide are regulated hazardous substances. Each substance composes
only a small portion of the syngas. However, because both compounds are considered hazardous
regulated materials and have been classified as toxic, the impact distance generated from the
release of these materials was evaluated through the ALOHA® modeling program. The
concentrations of concern modeled for ammonia and hydrogen sulfide were set at 0.14 mg/L and
0.042 mgl/L, respectively, as provided by CalARP and federal CAA § 112(r) RMP regulations.

Unlike ammonia and hydrogen sulfide, carbon monoxide is not classified as a regulated
hazardous substance by federal CAA § 112(r) RMP regulations or by CalARP regulations.
However, carbon monoxide is a hazardous material with toxic characteristics. In order to
evaluate the potential health hazards that could be attributed to the carbon monoxide component
of the syngas, an OCA was conducted. Table K-4 below provides some regulatory concentration
level thresholds that have been established for carbon monoxide.

Table K-4
Regulatory Concentration Level Thresholds
Regulatory Enforcement Concentrations
NIOSH REL (ceiling @ 10 minutes) 35 ppm
OSHA PEL (ceiling) 35 ppm
OSHA PEL (maximum peak @ 10 minutes) 50 ppm
ACGIH TLV TWA 25 ppm
IDLH 1,200 ppm
LCLO (human @ 30 minutes) 4,000 ppm
Notes:
! NIOSH REL (ceiling @ 10 minutes) National Institute for Occupational Safety
and Health Recommended Exposure Limit.
2 OSHA PEL (ceiling) Occupational Safety and Health
Administration Permissible Exposure Limit
® OSHA PEL (maximum peak @ 10 minutes) Occupational Safety and Health
Administration Permissible Exposure Limit
4 ACGIH TLV TWA American Conference of Governmental
Industrial Hygienists Threshold Limit Value
Time-Weighted Average
°IDLH Immediately Dangerous to Life and Health
®LLCLO (human @ 30 minutes) Lethal Concentration Low

The vapor cloud dispersion that may occur from the accidental worst-case release scenario for
syngas was examined using the USEPA-approved ALOHA® 5.4.1 air dispersion modeling
program. The concentrations of IDLH and the Lethal Concentration Law (LCLO) were used as
Endpoints to estimate the potential maximum impact that could occur. The program was used to
examine hypothetical scenarios under which the entire volume of the pipe would be vented under
worst-case scenario conditions as provided by CalARP regulations. Worst-case climate
conditions were assumed as follows: wind speed of 1.5 meters per second (i.e., 4.9 ft/s), an F
atmospheric stability level (most stable), an atmospheric temperature 115°F, and an atmospheric
humidity of 50 percent, per regulatory protocols established by CalARP.
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3.1.5 Methanol

The Project will use methanol in the process unit, which will be stored in a single 300,000-gallon
AST with secondary containment. An additional 250,000 gallons of methanol will also be
contained in process vessels, equipment, and piping of the of AGR unit. This process inventory
is geographically remote from the 300,000-gallon AST, and a pump and isolation valve are
placed on the piping between the storage tank and the AGR unit isolating the AST and AGR
unit. The 300,000-gallon AST is considered as the major hazardous source because it contains
the largest amount of methanol at the Project Site, and is normally isolated from the process
inventory of 250,000 gallons.

Methanol is considered to be a hazardous substance due to its flammable and moderately toxic
chemical properties. Methanol is listed in the following federal regulations:

29 CFR 1910.1200 (OSHA)

40 CFR 116 and 40 CFR 117 (USEPA)

40 CFR 355, Appendices A and B (USEPA)

40 CFR 372 (Superfund Amendments and Reauthorization Act [SARA] Title 111)

40 CFR 302 (Comprehensive Environmental Response, Compensation, and Liability Act
[CERCLA])

Although it is a listed hazardous substance, federal regulations do not require an OCA for the
storage of methanol. Additionally, methanol is not regulated under applicable state regulations.
Nonetheless, an OCA was conducted to evaluate the potential impact area associated with a
worst-case methanol release at the Project Site. Because methanol is a flammable substance, the
most severe potential consequence from an accidental worst-case release could be a vapor cloud
explosion. The second potential consequence from an accidental worst-case release of methanol
would be a pool fire. These two potential worst-case release scenarios were evaluated for the
methanol as described in the following paragraphs.

The first worst-case scenario modeled was the formation of a methanol vapor cloud. The
hypothetical release assumes a situation where the entire contents of the methanol storage tank
(300,000 gallons) are vented. In accordance with regulatory guidance, the methanol was
assumed to be released over a 10-minute period, and to form a vapor cloud where 10 percent of
the flammable vapor explodes. An analysis was undertaken using Equation K-1 to determine the
potential impact distance of a pressure wave for a vapor cloud explosion. For Equation K-1, the
weight of methanol, Ws, was calculated to be approximately 1,980,000 pounds and the heat of
combustion, Hcy, was identified to be 22,700,000 joules/Kkg.

The second worst-case scenario analyzed was a methanol pool fire, in accordance with the
appropriate regulatory guidance. The modeling basis for a pool fire estimates the distance from
the center of a pool fire to the heat radiation Endpoint as 5 kilowatts per square meter (kW/m?).
The worst-case release assumed for the model is as follows: the entire content of one methanol
storage tank (300,000 gallons) is released, forming a pool of fire of approximately 1 inch in
liquid thickness.
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Equation K-2 in Section 3.0 was used to estimate the possible impact distance from the pool fire.
The input parameters for Equation K-2 in the methanol pool fire case are as follows:

Hc = heat of combustion of methanol (joules/kg) = 22,700,000 joules/kg
Hy = heat of vaporization of methanol (joules/kg) = 1,100,000 joules/kg
A = pool area (m?) = 44,592 m? = 479,984 square feet

Cp = liquid heat capacity (joules/kg -°K) = 2,482 joules/kg -°K

Ts = boiling temperature of the liquid (°K) = 337.8 °K

Ta = ambient temperature (°K) = 320 °K

Neither of the scenarios described above account for the safety systems that will be present at the
Project Site, including: nitrogen blanketing of the tanks’ vapor space, automatic fire detection
and fire suppressant foam system in the storage tank and surrounding berm area, and fire water
system for the Project Site. These safety systems will significantly reduce the likelihood of this
event and the possibility of ignition. However, the results of the model presented in Section 3.2
do not take into account any of these safety measures.

Nitric Acid

Nitric Acid will be used at the Project in a maximum quantity of 120 tons at a 60 percent
concentration. The nitric acid will be stored in an above-ground tank in the process equipment in
the unit. Nitric acid is an intermediate product used to produce UAN solution.

3.2 Results of Modeling

The following sections provide modeling outputs, calculations, and results of the OCAs
conducted for the aqueous ammonia, hydrogen, acid gas, syngas, and methanol at the Project
Site.

3.21 Anhydrous Ammonia

The dispersion analysis does not account for prevailing wind direction, and therefore assumes
that there is an equal probability of the ammonia vapor cloud dispersing in any direction. Thus,
the model results in Figure L-1, Aqueous Ammonia Area of Potential Impact from Worst-Case
Scenario, show a circle of equal predicted ammonia concentration around the source for the
greatest area of impact. The radius of the circle represents the distance to the 200 ppm

(0.14 mg/L) Endpoint concentration threshold provided by CalARP regulations.

The distance from the storage equipment to the nearest Project Site boundary is approximately
0.1 mile. The predicted Endpoint is well within the Project Site boundaries. The CEC
Significance Level of 75 ppm, the CalARP regulatory threshold concentrations of 200 ppm

(0.14 mg/L) and the ERPG-2 200 ppm concentrations reached a distance of zero miles. Ground-
level concentrations of ammonia do not exceed any levels of concern at any time during a worst-
case release scenario. No off-site impact is expected to occur from a worst-case release scenario.

As additional protection measures for ammonia spills, the Project has also equipped the ammonia
AST with automated controls and an alarm system with an emergency beacon and horn. The
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Project will provide employee training, enforce safe operation procedures, enforce the separate
storage of incompatible chemicals, and provide scheduled inspection of equipment. Materials
will be handled in accordance with all applicable LORS. Based on the above, the potential
impacts of the use and storage of ammonia at the Project Site are less than significant.

3.2.2 Hydrogen

USEPA’s RMP*Comp model results (presented in Section 3.3, Modeling Outputs) show that the
approximate distance reached by a 1 psi overpressure wave resulting from a worst-case release
scenario would be 317 feet (0.06 mile). The potential impact from the vapor cloud explosion
resulting from a worst-case 30,000 scf release of hydrogen does not extend outside of the Project
Site boundaries.

As an added examination measure, an analysis of the vapor cloud explosion area of impact was
also performed following instruction from USEPA’s RMP OCA guidance document.

Equation K-1 was applied to determine the approximate distance that would be reached by a
hydrogen vapor cloud explosion. The equation was applied in the manner below (equation
provided by the USEPA RMP OCA guidance):

_ 119,950 k/kg {3 _ _—
X—0.0081(O.1><159|bs>< 2,680 kikg =0.06 mile~317 feet

Results from vapor cloud explosion computations reflected those obtained through the
RMP*Comp modeling program. Both modeling practices showed a total distance of impact of
317 feet (0.06 mile).

The OCA analysis result shows that even for the worst-case release scenario for hydrogen, the
potential impact will be restricted within an area of a 317-foot-radius (0.06 mile) from the center
of the storage tube trailer, which will remain within the Project Site boundary. The hydrogen
multi-tube trailer is approximately 1,200 feet (0.23 mile) from the Project Site boundary. Any
explosion or combustion of a worst-case release scenario for hydrogen at the Project Site would
not have any negative impacts off site and would be contained within the Project Site boundaries.
Based on the above, the potential impacts of the use and storage of hydrogen at the Project Site
are less than significant.

3.2.3 Acid Gas (45 percent Hydrogen Sulfide)

An OCA for the worst-case release of acid gas from the process pipeline between the AGR and
SRU was examined. The process pipeline is located approximately 1,050 feet (0.2 mile) from
the Project Site boundary, and approximately 2,100 feet (0.4 mile) from the Controlled Area
boundary. The acid gas system volume is approximately 677 actual cubic feet, which is
equivalent to 864 feet of 12-inch-diameter pipe.

The ideal gas law (PV = nRT) was used to determine the total amount of moles found in the
hydrogen sulfide in the acid gas process system. The results were then used to determine the
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approximate weight of the hydrogen sulfide gas in the process pipeline. The total weight for the
hydrogen sulfide gas from the pipeline is shown below:

System Capacity H,S Volume Moles of H,S Weight of H,S
(cubic feet) (cubic feet) (Ib-mol) (pounds)
677 305 1.47 50

The weight shown above was input into the ALOHA® 5.4.1 modeling program, under worst-
case climate conditions to determine the distance to the Endpoint from the complete release of
the pipe contents. The Endpoint concentration for hydrogen sulfide is equivalent to a
concentration of 32 ppm (0.042 mg/L), as required by CAA 8112 (r) RMP and CalARP
regulations. A 10-minute time of release was also selected for the scenario, following CAA

8 112 (r) RMP and CalARP regulatory requirements. The distance to the Endpoint generated by
an accidental release of hydrogen sulfide from the acid gas is shown below:

Distance to Endpoint
(miles)

0.37

Results from the ALOHA® 5.4.1 modeling program presented a distance to the Endpoint of
1,974 feet (0.37 mile). The potential impacts from a vapor cloud under the worst-case release
scenario will remain within the Controlled Area.

As previously mentioned, in addition to conducting a vapor cloud OCA, the acid gas was also
examined for the impacts from a vapor cloud explosion. The same volumetric amount was taken
into consideration, and the same weight of hydrogen sulfide. By applying weight and heat of
combustion parameters to Equation K-1, the 1 psi overpressure wave impact derived from the
acid gas was determined to reach a distance of 108 feet.

Equation K-1 was applied in the manner shown below (equation provided by the USEPA RMP
OCA guidance):

X = 0.0081(0.1x 50 Ibs x 12204 J _ 0 03 mile ~108 feet

The 108-foot distance reached by the vapor cloud explosion from the acid gas worst-case
scenario will remain well within the Project Site boundary. As such, the use of acid gas at the
Project Site will not have any impacts to the surrounding community and will not present a
significant hazard by the Project. Based on the above, the potential impacts from the use of acid
gas at the Project Site are less than significant.

3.24 Syngas

Equations K-1 and K-4 (provided by the USEPA RMP OCA guidance) were applied to
determine the approximate distance that would be reached by a syngas vapor cloud explosion.
As an initial step, Equation K-4 was applied to determine the combined heat of combustion of
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flammable syngas components. These flammable materials and their respective heats of
combustion are provided in Table K-5.

Table K-5
Flammable Materials
Target Syngas Composition Total Mass Heat of Combustion
(pounds) (kJ/kg)
Hydrogen (H,) 216 119,950
Carbon monoxide (CO) 4,185 10,111
Hydrogen sulfide (H,S) 181 15,240

The total heat of combustion for syngas was determined in the manner shown below.

e = 220108 119,950 kirkg + 4808 10 111 karkg + 2BHPS 15 240 Kirkg =15,492 kilkg
4,5821bs 4,5821bs 4,5821bs

Following the determination of heat of combustion for syngas, Equation K-1 was used to
estimate the approximate distance that would be reached by a syngas vapor cloud explosion.

X =0.0081(0.1x 4,582 Ibsx 2428} _ 09 mile ~ 491 feet

7,680 kJ/kg

The maximum potential impact distance was calculated to be 0.09 mile. The Project Site
boundary is approximately 0.23 mile from the Gasifier System (i.e., potential source of syngas
release). Based on the above calculations, the syngas would not present an off-site hazard from a
vapor cloud explosion. In addition, the impact area may be further reduced by the large
concentration of water and CO; (>50 percent by weight) present within the syngas.

The ALOHA® 5.4.1 model was applied to estimate the potential impact of the toxic chemical
components of the syngas from a worst-case scenario release of a syngas vapor cloud. The
distance to the Endpoints was examined for ammonia and hydrogen sulfide using the RMP/
CalARRP criteria. Concentrations examined for carbon monoxide were based on IDLH and
LCLO because RMP and CalARP do not regulate carbon monoxide.

The worst-case release scenario also modeled the specific characteristics of the source, including
the minimum release height of 70 feet above grade. The height of the equipment was also
considered to determine the potential impact at ground level. Input parameters and results
obtained from the modeling are provided in Table K-6.

Table K-6
Input Parameters and Results
Syngas Concentration of Basis of Elevation of Distance to Concentration
Component Concern Concentration | Release Source of Concern

Ammonia 200 ppm (0.14 mg/L) CalARP/RMP 70 feet Not Exceeded
Hydrogen Sulfide | 32 ppm (0.042 mg/L) CalARP/RMP 70 feet Not Exceeded
Carbon Monoxide 1200 ppm IDLH 70 feet Not Exceeded
4000 ppm LCLO 70 feet Not Exceeded
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Based on the modeling results shown in Table K-6, the concentration of concern will not be
reached or exceeded at ground level. Therefore, according to the worst-case scenario modeling,
potential impacts from the generation and use of syngas at the site will be less than significant.

3.25 Methanol

The methanol storage area is approximately 0.11 mile from the Project Site boundary and

0.4 mile from the Controlled Area boundary. As discussed in the Section 3.1, Modeling
Parameters, two worst-case scenarios were modeled for methanol: (1) pool fire; and (2) vapor
cloud explosion. Modeling indicated that a potential methanol pool fire resulting from the worst-
case complete release of a single tank may reach a distance of 1,215 feet (0.23 mile) from the
center of the methanol pool. The modeling showed that the potential impact distance from a
worst-case methanol vapor cloud explosion after a complete release may reach a distance of
approximately 4,224 feet (0.8 mile) from the location of the tank.

Results from the worst-case release scenario modeling demonstrated that impact from the
methanol pool fire scenario will be maintained within the boundary of the Controlled Area, and
the potential impact from the methanol vapor cloud explosion may extend just beyond the
Controlled Area. The immediate vicinity surrounding the Project Site and the Controlled Area is
composed of rural, agriculturally developed land and undeveloped native terrain. As such, the
potential off-site impact modeled for a worst-case methanol vapor cloud explosion will not affect
sensitive receptors. Therefore, potential impacts from the use and storage of methanol at the
Project Site will be less than significant.

As discussed in Section 3.1, the modeling assumes a highly unlikely event and worst-case conditions.
These assumptions do not take into account any safety measures that will be employed for the
Project. For example, safety measures in the Project Site will include nitrogen blanketing of the tank
vapor space, automatic fire detection, a fire suppressant foam system surrounding the methanol
storage tank and within the berm area, and a fire water system. The implementation of these safety
measures will significantly reduce the likelihood of a pool fire and/or vapor cloud explosion. The
potential impacts from the use and storage of methanol on the Project Site will be less than
significant.

3.3 Modeling Outputs

3.3.1 Anhydrous Ammonia

Outputs from the ALOHA® 5.4.1 dispersion model obtained from the evaluation of the worst-
case release scenario for anhydrous ammonia are provided below.

Text Summary

ALOHA®5.4.1

SITE DATA:
Location: BAKERSFIELD, CALIFORNIA
Building Air Exchanges Per Hour: 0.60 (unsheltered single storied)
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Time: April 9, 2012 1502 hours PDT (using computer's clock)

CHEMICAL DATA:
Chemical Name: AMMONIA Molecular Weight: 17.03 g/mol
AEGL-1 (60 min): 30 ppm AEGL-2 (60 min): 160 ppm AEGL-3 (60 min): 1100 ppm
IDLH: 300 ppm  LEL: 150000 ppm UEL: 280000 ppm
Ambient Boiling Point: -28.7° F
Vapor Pressure at Ambient Temperature: greater than 1 atm
Ambient Saturation Concentration: 1,000,000 ppm or 100.0%

ATMOSPHERIC DATA: (MANUAL INPUT OF DATA)
Wind: 1.5 meters/second from ESE at 3 meters
Ground Roughness: open country Cloud Cover: 5 tenths
Air Temperature: 115° F
Stability Class: F (user override)

No Inversion Height Relative Humidity: 50%
SOURCE STRENGTH:
Direct Source: 9.6 pounds/min Source Height: 60 feet

Release Duration: 60 minutes

Release Rate: 9.6 pounds/min

Total Amount Released: 576 pounds

Note: This chemical may flash boil and/or result in two phase flow.
Use both dispersion modules to investigate its potential behavior.

THREAT ZONE:
Model Run: Gaussian

Red: LOC is not exceeded— (75 ppm)
Note: Threat zone was not drawn because the ground level concentrations never exceed
the LOC.

Orange: LOC is not exceeded— (150 ppm = ERPG-2)
Note: Threat zone was not drawn because the ground level concentrations never exceed
the LOC.

Yellow: LOC is not exceeded—(200 ppm)

Note: Threat zone was not drawn because the ground level concentrations never exceed the
LOC.

3.3.2 Hydrogen

Given the same hydrogen amount, a potential impact distance calculated by USEPA RMP*Comp
software is also shown below (the result below is directly imported the USEPA RMP*Comp
software):
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RMP Modeling Result

RMP*Comp Ver. 1.07

Results of Consequence Analysis

Chemical: Hydrogen

CAS #: 1333-74-0

Category: Flammable Gas

Scenario: Worst-case

Quantity Released: 153.7 pounds

Release Type: Vapor Cloud Explosion

Estimated Distance to 1 psi overpressure: .06 mile (.10 kilometer)

Wind Speed: 1.5 meters/second (3.4 miles/hour)
Stability Class: F
Air Temperature: 77 degrees F (25 degrees C)

3.3.3 Acid Gas (45 percent Hydrogen Sulfide)

Outputs from the ALOHA® 5.4.1 dispersion model obtained from the evaluation of the worst-
case release scenario for acid gas are provided below.

Text Summary

ALOHA®5.4.1

SITE DATA:
Location: HECA Project Site, California
Building Air Exchanges Per Hour: 0.60 (unsheltered single storied)
Time: April 14, 2009 1021 hours PDT (using computer's clock)

CHEMICAL DATA:
Chemical Name: HYDROGEN SULFIDE
Molecular Weight: 34.08 g/mol
ERPG-1: 0.1 ppm
ERPG-2: 30 ppm
ERPG-3: 100 ppm
IDLH: 100 ppm
LEL: 43,000 ppm
UEL: 455000 ppm
Ambient Boiling Point: -76.8° F
Vapor Pressure at Ambient Temperature: greater than 1 atm
Ambient Saturation Concentration: 1,000,000 ppm or 100.0 percent

ATMOSPHERIC DATA: (MANUAL INPUT OF DATA)
Wind: 1.5 meters/second from east at 3 meters
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Ground Roughness: open country
Cloud Cover: 0 tenths

Air Temperature: 115°F
Stability Class: F (user override)
No Inversion Height

Relative Humidity: 50 percent

SOURCE STRENGTH:
Direct Source: 5 pounds/min
Source Height: 0
Release Duration: 10 minutes
Release Rate: 5 pounds/min

Total Amount Released: 50.0 pounds
Note: This chemical may flash boil and/or result in two phase flow.

THREAT ZONE: (GAUSSIAN SELECTED)
Model Run: Gaussian
Red: 658 yards — (0.042 mg/liter)

3.34 Syngas

Outputs from the ALOHA® 5.4.1 dispersion model obtained from the evaluation of the worst-
case release scenario for syngas are provided below.

Text Summary
ALOHA®5.4.1

3.3.4.1 Carbon Monoxide

SITE DATA:
Location: HECA Project Site, California
Building Air Exchanges Per Hour: 0.60 (unsheltered single storied)
Time: March 26, 2009 0848 hours PDT (using computer's clock)

CHEMICAL DATA:
Chemical Name: CARBON MONOXIDE
Molecular Weight: 28.01 g/mol
ERPG-1: 200 ppm
ERPG-2: 350 ppm
ERPG-3: 500 ppm
IDLH: 1,200 ppm
LEL: 125,000 ppm
UEL: 740,000 ppm
Ambient Boiling Point: -313.0° F
Vapor Pressure at Ambient Temperature: greater than 1 atm
Ambient Saturation Concentration: 1,000,000 ppm or 100.0 percent
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ATMOSPHERIC DATA: (MANUAL INPUT OF DATA)
Wind: 1.5 meters/second from east at 3 meters
Ground Roughness: open country
Cloud Cover: 5 tenths
Air Temperature: 115°F
Stability Class: F (user override)

No Inversion Height
Relative Humidity: 50 percent

SOURCE STRENGTH:
Direct Source: 4,185 pounds
Source Height: 70 feet
Release Duration: 1 minute
Release Rate: 69.7 pounds/sec

Total Amount Released: 4,185 pounds
Note: This chemical may flash boil and/or result in two-phase flow.
Use both dispersion modules to investigate its potential behavior.

THREAT ZONE:
Model Run: Gaussian
Red: LOC is not exceeded — (1,200 ppm = IDLH)

Note: Threat zone was not drawn because the ground level concentrations never exceed the LOC.

Orange: LOC is not exceeded — (4,000 ppm)
Note: Threat zone was not drawn because the ground level concentrations never exceed the LOC.

3.3.4.2 Ammonia

SITE DATA:
Location: HECA Project Site, California
Building Air Exchanges Per Hour: 0.60 (unsheltered single storied)
Time: March 26, 2009 0848 hours PDT (using computer's clock)

CHEMICAL DATA:
Chemical Name: AMMONIA
Molecular Weight: 17.03 g/mol
ERPG-1: 25 ppm
ERPG-2: 150 ppm
ERPG-3: 750 ppm
IDLH: 300 ppm
LEL: 160,000 ppm
UEL: 250,000 ppm
Ambient Boiling Point: -28.7° F
Vapor Pressure at Ambient Temperature: greater than 1 atm
Ambient Saturation Concentration: 1,000,000 ppm or 100.0 percent

ATMOSPHERIC DATA: (MANUAL INPUT OF DATA)
Wind: 1.5 meters/second from east at 3 meters
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Ground Roughness: open country
Cloud Cover: 5 tenths

Air Temperature: 115°F
Stability Class: F (user override)
No Inversion Height

Relative Humidity: 50 percent

SOURCE STRENGTH:
Direct Source: 15 pounds
Source Height: 70 feet
Release Duration: 1 minute
Release Rate: 0.25 pound/sec

Total Amount Released: 15.0 pounds
Note: This chemical may flash boil and/or result in two-phase flow.

Use both dispersion modules to investigate its potential behavior.

THREAT ZONE:
Model Run: Gaussian

Red: LOC is not exceeded — (0.14 mg/liter)
Note: Threat zone was not drawn because the ground-level concentrations never exceed the LOC.

Orange: LOC is not exceeded — (300 ppm = IDLH)
Note: Threat zone was not drawn because the ground-level concentrations never exceed the LOC.

Yellow: LOC is not exceeded — (2,000 ppm)
Note: Threat zone was not drawn because the ground-level concentrations never exceed the LOC.

3.3.4.3 Hydrogen Sulfide

SITE DATA:
Location: HECA Project Site, California
Building Air Exchanges Per Hour: 0.60 (unsheltered single storied)
Time: March 26, 2009 0848 hours PDT (using computer's clock)

CHEMICAL DATA:
Chemical Name: HYDROGEN SULFIDE
Molecular Weight: 34.08 g/mol
ERPG-1: 0.1 ppm
ERPG-2: 30 ppm
ERPG-3: 100 ppm
IDLH: 100 ppm
LEL: 43,000 ppm
UEL: 455,000 ppm
Ambient Boiling Point: -77.0° F
Vapor Pressure at Ambient Temperature: greater than 1 atm
Ambient Saturation Concentration: 1,000,000 ppm or 100.0 percent

ATMOSPHERIC DATA: (MANUAL INPUT OF DATA)
Wind: 1.5 meters/second from east at 3 meters
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Ground Roughness: open country
Cloud Cover: 5 tenths

Air Temperature: 115°F
Stability Class: F (user override)
No Inversion Height

Relative Humidity: 50 percent

SOURCE STRENGTH:
Direct Source: 181 pounds
Source Height: 70 feet
Release Duration: 1 minute
Release Rate: 3.02 pounds/sec

Total Amount Released: 181 pounds
Note: This chemical may flash boil and/or result in two-phase flow.

THREAT ZONE: (GAUSSIAN SELECTED)
Model Run: Gaussian

Red: LOC is not exceeded — (0.042 mg/liter)
Note: Threat zone was not drawn because the ground-level concentrations never exceed the LOC.

R:\12 HECA\AFC Amd\App K\Appendix K.docx K-29 URS



Appendix L

Phase | Environmental Site Assessment






PHASE | ENVIRONMENTAL SITE
ASSESSMENT

Hydrogen Energy California (HECA)
Project Site

Kern County, California

Prepared for
Hydrogen Energy California LLC

April 2012

1 Montgomery Street, Suite 900
San Francisco, California 94104

28068052






TABLE OF CONTENTS

1. IMEFOTUCTION. ...t 1-1
11 PUIPOSE....c e 1-1

1.2 Detailed SCOPE-0f-SEIVICES......ccciiiiieiiecie et 1-1

1.3 Limitations and EXCEPLIONS. ........ccuiuririiriiieie e 1-2

1.4 USEr REIIANCE ..ot 1-3

2. Property Description and Subject Property ENVIronment ..., 2-1
2.1  Location and Property DesCription .........ccccccevvveieevieiieie e e 2-1

2.2 Site CharaCteriStiCS. .. ccuviieiierieeiesieeiesie e sie e e e et e e ae e nnes 2-2

2.3 Current and Historical Uses of the Site..........cccocvvviviininininieneiescsinns 2-2

2.4 Local Geology and Hydrogeology ..........cccoovreiininieienencne s 2-2

2.4.1  GEOIOQY ...ueiieeie ettt 2-3

2.4.2 Hydrology ......cccoooiiiiiiiieee e 2-4

3. Subject Property HiStory/HiStOrC REVIEW ........cccovviririiiiiiiiieisisisssie s 3-1
3.1  Site and Adjoining Property Historical Use Information ........................ 3-1

3.1.1  Aerial Photographs........ccccocveiieiieiieie e 3-1

3.1.2  TopographiC MapS .......ccceieeiiiieiienie e 3-1

K T0 I T O 1 Y B 1= ox (o[- S 3-1

3.1.4 Sanborn™ Fire InSUrance Maps ........ccccevveienieenienneniie e 3-1

3.1.5 Environmental Lien and Activity Use Limitation Search............ 3-5

3.2 PreviOUS REPOIS ......eeiiiiiiiiieiii ettt 3-5

4. RECOMS REVIBW ...t 4-1
4.1 ReguIatory RECOIUS. .....cc.oieiieeeee e 4-1

4.1.1 Regulatory Database Search Report .........c.cccceveviveviverescieseennn, 4-1

4.2 User-Provided INfOrmation ............coceveiiiinieniiesie e 4-6

5. AGENCY CONLACES ...t 5-1
5.1  Local Government/Regulatory Agency Representatives.............ccccueue.. 5-1

5.1.1 Kern County Environmental Health Services Department.......... 5-1

5.1.2 Kern County Fire Department ...........ccccoevveveiiieveeneiiese e 5-2

5.1.3 Cal-EPA Department of Toxic Substances Control..................... 5-2

5.1.4 Regional Water Quality Control Board ............cccccecveviviieinenenne. 5-3

5.1.5 U.S. Environmental Protection Agency........ccccoceevvrvrvienneiennnn, 5-3

6. Subject Property RECONNAISSANCE..........ccceueueeieierrerereeeeeesesssesn s sesesesens 6-1
6.1 Methodology and Limiting Conditions............ccccevveiieiiiin e 6-1

6.2 General SEIING.......ccveieiieiieee e 6-1

6.3 Interior and EXterior ODSEIVAtIONS. ..........ccceieiieieeieeie e 6-2

6.3.1 Structures, Grounds, and Subject Property ACCeSS..........cceevenee. 6-2

Phase | Environmental Site Assessment IJRS i

28068052 — April 2012



TABLE OF CONTENTS

6.3.2  Water, Utilities, PIPEIINES .........ccooeeiiiiiiieiiee e 6-2

6.3.3 WIS ..o 6-2

6.3.4 Wastewater DiSCharge ........ccccoveiiiiiiiii e 6-3

6.3.5 Stormwater Drainage/DiSCharge..........cccoovevvrieerveresieeseese s 6-3

6.3.6  Drains and SUMPS ........ccoveiiiiriieiieie e 6-3

6.3.7 Solid Waste DiSpoSal .........ccccvvverieriiieniee e 6-3

6.3.8  Process EQUIPMENT.......cccoiiiiiiii e 6-3

6.3.9 Underground Storage Tanks .........cccccvevverieerrsiesieenesieseese e 6-3

6.3.10 Aboveground Storage Tanks.........ccooereereerinieneenesee e 6-4

6.3.11 Other Hazardous Materials/\Waste Storage.........cccccvevververuvrnnenne. 6-4

6.3.12 Pits, PoNnds, and LagOOoNs ........cccceveeuerernieeiesie e 6-4

6.3.13 Stained/Discolored Soil or Pavement ..........ccccoveveveienenenieninnn 6-4

6.3.14 Evidence of Fill or lllegal DUmMping .........ccccoovvvienenieniniieiee 6-5

6.3.15 Transformers/PCB ITEMS .........ccocvviririnieieiee e 6-5

6.3.16 AIN EMISSIONS....cuiiiiiiiiiiiieeie sttt 6-5

6.3.17 Asbestos-Containing Materials............cccoovevveiiiiveneiieseese e 6-5

6.3.18 Lead-Based Paint...........ccoooiiiiiiiiiiesieseee e 6-5

6.3.19 RAGON ..ot 6-5

7. FINAINGS and OPINIONS........cciiiiiiiiie i 7-1
8. CONCIUSIONS ...ttt bbbt bbb 8-1
9. RETEIBINCES ...t -1
10. Quialifications of Environmental Professionals ..., 10-1
101 COMPOTALE....ciiiiieiiiie ettt nrn e e neees 10-1

10.2  INAIVIAUAL ... e 10-1

List of Figures
Figure 1 Subject Property Location Map
Figure 2 Site Plan

List of Tables

Table 2-1 Subject Property Parcels

Table 3-1 Historic Site Information

Table 4-1 Databases Searched by Environmental Data Resources, Inc.

List of Appendices
Appendix A Curricula Vitae
Appendix B Subject Property Reconnaissance Photographs

Phase | Environmental Site Assessment URS i
28068052 — April 2012



TABLE OF CONTENTS

Appendix C  Historical Research Documentation

Appendix D  Regulatory Database Search Report

Appendix E  Port Organics Products, LTD Tailing Piles Soil Sample Analysis

Appendix F AECOM 2010 Phase Il Environmental Site Assessment

Appendix G Kern County Environmental Health Services Department Inspection
Documentation

Phase | Environmental Site Assessment URS iii

28068052 — April 2012



ACRONYMS

AOCs
API

AST
ASTM
bgs
CalARP
Cal-EPA
CERCLIS

CHHSL

CORRACTS

DOGGR
DTSC
EDR
ESA
ESL

U.S. EPA
ERNS
ESA
FEMA
FINDS
HECA
HECA LLC
HEI LLC
HIST
HMBP
KCEHSD
KCFD
LUST
mg/kg
NOVs
NPL

Areas of Concern

American Petroleum Institute

aboveground storage tank

American Society for Testing and Materials
below ground surface

California Accidental Release Prevention Program
California Environmental Protection Agency

Comprehensive Environmental Response, Compensation, and Liability
Information System

California Human Health Screening Level
Corrective Action RCRA TSDFs

California Division of Oil, Gas, and Geothermal Resources
California Department of Toxic Substances Control
Environmental Data Resources, Inc.

Environmental Site Assessment

Environmental Screening Level

United States Environmental Protection Agency
Emergency Response Notification System
Environmental Subject Property Assessment
Federal Emergency Management Agency

Facility Index System

Hydrogen Energy California

Hydrogen Energy California LLC

Hydrogen Energy International, LLC

historical

Hazardous Materials Business Plan

Kern County Environmental Health Services Department
Kern County Fire Department

leaking underground storage tank

milligrams per kilogram

Notices of Violations

National Priority List

Phase | Environmental Site Assessment

28068052 — April 2012



ACRONYMS

PCB polychlorinated biphenyl

pCi/L picocuries per liter

PG&E Pacific Gas and Electric Company

RCRA Resource Conservation and Recovery Act
REC Recognized Environmental Condition
RSL Regional Screening Level

RWQCB Regional Water Quality Control Board
TPH total petroleum hydrocarbons

TSDF treatment, storage, and disposal facility
URS URS Corporation

UST underground storage tank

VOCs volatile organic compounds

Phase | Environmental Site Assessment URS \Y

28068052 — April 2012






SECTIONONE Introduction

1.1 PURPOSE

The purpose of this Phase | Environmental Site Assessment (ESA) is to provide a professional
opinion on the potential presence of current recognized environmental conditions (RECs) at the
Subject Property, which is more fully defined in Section 2.1, Location and Property Description.
The Subject Property is defined as the Hydrogen Energy California (HECA) Project Site, or
Project Site, and consists of approximately 453 acres.

Figure 1, Subject Property Location Map, and Figure 2, Site Plan, illustrate the location and
features of the Subject Property. The parcels comprising the Subject Property are listed in
Table 2-1, Subject Property Parcels.

REC, as defined by American Society for Testing and Materials (ASTM) Designation
E 1527-05, means “the presence or likely presence of any hazardous substances or petroleum
products on a property under conditions that indicate an existing release, a past release, or a
material threat of a release of any hazardous substances or petroleum products into structures on
the property or into the ground, ground water, or surface water of the property. The term
includes hazardous substances or petroleum products even under conditions in compliance with
laws. The term is not intended to include de minimis conditions that generally do not present a
threat to human health or the environment and that generally would not be the subject of an
enforcement action if brought to the attention of appropriate governmental agencies. Conditions
determined to be de minimis are not recognized environmental conditions.”

This ESA was performed according to the recommended guidelines established by ASTM
Designation E 1527-05, “Standard Practice for Environmental Subject Property Assessments:
Phase I Environmental Subject Property Assessment Process.” Because there are multiple
federal and state definitions of hazardous materials, for the purpose of this report, hazardous
substances and petroleum products are jointly referred to as “hazardous materials.”

1.2 DETAILED SCOPE-OF-SERVICES

URS Corporation (URS) was retained by Hydrogen Energy California LLC (HECA LLC) to
conduct a Phase | ESA for the Subject Property. URS performed the following work:

1. Reviewed available geologic maps and literature for information on the physical and
hydrogeologic settings of the Subject Property.

2. Contracted with Environmental Data Resources, Inc. (EDR), to conduct a regulatory
database search of known aboveground storage tanks (ASTs); underground storage tanks
(USTs); landfills; hazardous waste generation or treatment, storage, and disposal facilities
(TSDFs); and subsurface contamination in the surrounding area up to within 1 mile of the
Subject Property (see Appendix D). Based on ASTM Practice, the following search
distances from the Subject Property boundaries were used to assess potential
environmental impacts:

e 0.75-mile radius for registered ASTs, underground storage tanks (USTs), Resource
Conservation and Recovery Act (RCRA) waste generators, and mines.
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e 1-mile radius for leaking underground storage tanks (LUSTS); landfills; Non-
Corrective Action RCRA TSDFs; and Comprehensive Environmental Response,
Compensation, and Liability Information System (CERCLIS) sites.

e 1.5-mile radius for Corrective Action RCRA TSDFs (CORRACTY), state sites with
potential or confirmed hazardous substance releases, and United States
Environmental Protection Agency (U.S. EPA) Superfund sites.

3. Researched the history of the Subject Property by reviewing a chronological series of
historical aerial photographs and a chronological series of historic topographic maps for
the Subject Property and surrounding properties. Copies of these documents are presented
in Appendix B.

4. Performed a reconnaissance of the Subject Property and publicly accessible adjacent areas
on February 8, 2012, for obvious evidence of potential contamination sources such as
current hazardous materials storage or use; unusually stained soils, slabs, and pavements;
drains, sumps, drums, tanks, and electrical transformers; stressed vegetation; and discarded
hazardous materials containers. Photographs taken during Subject Property
reconnaissance are included in Appendix B of this report.

5. Interviewed Mr. John Cauzza Ill and Mr. Sam Ackerman regarding their former respective
properties.

6. Interviewed Mr. Dane Peacock of BP as representative of the current property owner
(Hydrogen Energy International [HEI], LLC).

7. Reviewed records available from HEI LLC, HECA LLC, and Mr. John Cauzza III.

8. Requested supplemental records for information regarding the Subject Property from the
Kern County Environmental Health Services Department (KCEHSD), the Kern County
Fire Department (KCFD), the California Environmental Protection Agency (Cal-EPA), the
Regional Water Quality Control Board (RWQCB), and the U.S. EPA.

9. Evaluated the information collected to prepare this report.
10. Prepared this report.

1.3 LIMITATIONS AND EXCEPTIONS

This report and the associated work have been provided in accordance with the principles and
practices generally employed by the local environmental consulting profession. This is in lieu of
all warranties, expressed or implied.

No evaluation for the presence of asbestos-containing building materials, urea-formaldehyde
foam insulation, or other hazardous building materials; mold; methane; radon gas; lead in
drinking water; wetlands; industrial hygiene and health and safety; ecological resources and
endangered species; indoor air quality; or high-voltage power lines is included in this
assessment.

These findings and opinions are based on information available from public sources on specific
dates (historical photographs, maps, and regulatory agency files, lists, and databases), more
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specifically set forth in Appendix A and Appendix B. Although this information is updated
continually, it can be incomplete. Information obtained from interviews or provided to URS by
Mr. John Cauzza Ill, Mr. Sam Ackerman, Mr. Dane Peacock, or HEI LLC is assumed to be
correct and complete. URS does not assume any liability for information obtained that has been
misrepresented, or for items not visible, accessible, or present on the Subject Property at the time
of the field reconnaissance. All areas of the Subject Property were accessible during the
February 8, 2012, site visit; however, respect for the crops precluded close-up inspection of the
drainage ditches and selected agricultural fields which were observed from roads and other
accessible areas.

There is no investigation that is thorough enough to preclude the presence of materials on the
Subject Property that currently, or in the future, may be considered hazardous. URS cannot
warrant or guarantee that not finding indicators of hazardous materials means that hazardous
materials do not exist on the Subject Property.

Opinions and judgments expressed herein, which are based on our understanding and
interpretation of current regulatory standards, should not be construed as legal opinions.
14  USER RELIANCE

This report has been prepared for the sole use of HECA LLC. This report shall not be relied
upon by any other party without written authorization from HECA LLC and URS Corporation
(URS).
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21 LOCATION AND PROPERTY DESCRIPTION

The Subject Property is situated in the western-central portion of Kern County, in Section 10 of
Township 30 South, Range 24 East, as shown on Figure 1. The Subject Property is west of
Tupman Road and south of Adohr Road. The street address of the Project Site is 7361 Adohr
Road.

The Subject Property is approximately 1.5 miles northwest of the unincorporated community of
Tupman, California; approximately 1 mile south of Stockdale Highway; and approximately
2 miles southwest of Interstate 5 (which extends generally from the southeast to northwest, east
of the Subject Property). The Tule Elk State Reserve is approximately 0.25 mile east of the
Subject Property, east of Tupman Road.

The Subject Property consists of agricultural fields bisected by irrigation and drainage canals.
Figures 1 and 2 show the Subject Property location and layout. The Subject Property is bounded
by the following:

e North: Agricultural fields, a Farm Operations Area, two occupied residences, the
Ackerman Property, with Adohr Road beyond (see Photos 1 and 2 in Appendix B).

e South: Agricultural fields and an irrigation canal.
o East: Tupman Road, with agricultural fields beyond.
e West: A dirt farm road (herein referred to as Dairy Road right-of-way) (see Photo 3).

For purposes of clarification, and because of recent changes to property ownership, the following
parcels north of the Subject Property are referred to as follows:

e The 4.72-acre parcel containing a residence located northwest of the Subject Property is
herein referred to as the Ackerman Property. For the purposes of the HECA Project, this is
within the area referred to as the Controlled Area, which consists of property adjacent to the
Project Site that will be owned and controlled by HECA LLC.

e The approximately 30-acre area containing storage barns, a maintenance shop, a disused rice
elevator, and a residence is referred to as the Farm Operations Area. This area is also within
the Controlled Area.

The Subject Property includes portions of three parcels listed in Table 2-1. The majority of the
Subject Property is currently comprised of agricultural land as shown in Figure 2 and Photos 4
through 7 in Appendix B).

According to Mr. John Cauzza Il and Mr. Sam Ackerman, the Subject Property parcels were
purchased from Palm Farms, Inc., in 1995 and subsequently sold to HECA LLC in February
2011. According to Mr. Dane Peacock of BP, ownership of the parcels was transferred from
HECA LLC to HEI LLC in September 2011.
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Table 2-1
Subject Property Parcels

Approximate Size
APN Current Owner (acres)
Part of 159-040-02 HEI LLC 75
Part of 159 040-16 HEI LLC 376.5
Part of 159-040-18 HEILLC 1.5
Total 453

2.2 SITE CHARACTERISTICS

The Subject Property is approximately 453 acres, with the majority currently comprised of
agricultural land, including cultivation of cotton, alfalfa, and onions. There are no buildings on
the Subject Property.

The Subject Property includes portions of irrigation and drainage canals, which generally extend
from north to south.

The West Side Canal (and the Outlet Canal), Kern River Flood Control Channel, and the
California Aqueduct (State Water Project) are approximately 500, 700, and 1,900 feet south of
the Project Site, respectively.

2.3  CURRENT AND HISTORICAL USES OF THE SITE

According to historical aerial photographs and topographic maps, the Subject Property has
historically been and currently remains primarily in agricultural use. According to Mr. John
Cauzza Ill, the Subject Property was purchased in 1995. Under the previous owners, Palm
Farms, Inc., the Subject Property was used for agricultural production.

HEI LLC purchased the Subject Property in 2011 and leased it back to Cauzza Farms for
agricultural use.

24 LOCAL GEOLOGY AND HYDROGEOLOGY

The elevation of the Subject Property is approximately 288 feet above mean sea level. The
Subject Property is located in the San Joaquin Valley. The San Joaquin Valley is California’s
leading agricultural producing region, and five of its counties (Fresno, Kern, Tulare, Merced, and
Stanislaus) rank among the state’s top 10 counties in farm production value. Oil and gas is also
an important industry in the San Joaquin region. The deepest wells and about half of the largest
oil fields are found in Kern County, as is the Elk Hills Oil Field (formerly named the EIk Hills
Naval Petroleum Reserve). The Subject Property is generally flat, and the topographic gradient
generally slopes to the west.
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24.1 Geology

The San Joaquin Valley is bordered to the east by the Sierra Nevada Mountain Range or
batholith. The Sierra Nevada batholith is composed of granitic rocks variously described as
granite, quartz-monzonite, granodiorite, and quartz diorite. The Coastal Ranges border the San
Joaquin Valley to the west. The Coastal Ranges were formed in the Late Pliocene age, and
major deformation of the ranges and adjacent parts of the San Joaquin Valley occurred. Surface
anticlines such as Elk Hills, Kettleman Hills, and Wheeler Ridge quickly became major surface
features rising from the valley floor. This deformation and uplift continues today and is
measured at places such as Buena Vista Hills.

The valley that formed between the Sierras to the east and the Coastal Ranges to the west is an
asymmetrical synclinal trough with an axis centered to the west. The elongate lowland known as
the Great Valley is in size 400 miles long and 50 miles wide and rises from slightly below sea
level in the delta area to 400 feet in elevation at the northern and southern ends. The southern
portion is called the San Joaquin Valley. Bakersfield and Tupman, California, are located on the
southeastern end. Over 30,000 feet of sediments ranging in age from Cretaceous to recent have
accumulated within the San Joaquin Basin. The basin was formed from compressive forces
between the North American and Pacific continental plates. As the basin sank, sediments from
the rising mountains to the east (ancestral Sierra Nevada) and lesser amounts from the west
accumulated in a thick wedge in the valley. The valley was once a great inland sea basin that
was inundated or flooded periodically. The last large lake to occupy the Valley was Lake
Corcoran about 600,000 years ago. The lake occupied approximately the western half of the
Valley from the Stockton arch south to the bend in the San Joaquin River.

Kern County is located in the southern Central Valley and extends east beyond the southern
slope of the Eastern Sierra Nevada range into the Mojave Desert and includes parts of the Indian
Wells Valley and the Antelope Valley. From the Sierras, the county extends across the floor of
the San Joaquin Valley to the eastern edge of the Temblor Range, part of the Coastal Ranges. To
the south, the county extends over the ridge of the Tehachapi Mountains.

The EDR report included soil data for two locations in the vicinity of the Subject Property. Data
for the first location indicated a soil component name of Lokern with surficial deposits generally
less than 7 inches deep. These soils are moderately well drained and have slow infiltration rates.
There are two subsurface layers in this soil. The upper layer exists at a depth from 7 to
48 inches, and the lower (deeper) layer exists at a depth between 48 to 66 inches. Although no
soil texture classes were reported by EDR for these soils, bedrock occurs at a depth greater than
66 inches below ground surface (bgs). The second location indicated a soil component name of
Buttonwillow with surficial deposits generally less than 27 inches deep. These soils are
moderately well-drained and have slow infiltration rates. There are two subsurface layers in this
soil. The upper layer exists at a depth from 27 to 55 inches, and the lower (deeper) layer exists at
a depth between 55 to 64 inches. Although no soil texture classes were reported by EDR for
these soils, bedrock occurs at a depth greater than 64 inches bgs.
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2.4.2 Hydrology
Surface Water

Surface water exists south of the Subject Property in canals and on the Subject Property in a few
drainage ditches and irrigation ditches. Water is not constantly present in the Outlet Canal on the
southern boundary of the Subject Property or in the drainage ditches but would be present during
periods of time when crops are being irrigated. At the approximate east-west center of the
Subject Property, an irrigation canal briefly extends to the southwest before intersecting with the
West Side and Outlet Canals. The drainage ditch extends from the northwest to the southeast.
Several smaller irrigation ditches traverse the Subject Property from north to south and east to
west around crop fields. The irrigation ditches are fed by the West Side Canal, lying southwest
of the Subject Property, and the East Side Canal, which lies approximately 0.25 mile east of the
northeastern corner of the Subject Property (at the intersection of Adohr and Tupman Roads).

The Subject Property generally slopes to the west, toward the West Side Canal. From
observation of the Subject Property and input provided by Mr. John Cauzza Ill, it appears that
any surface water runoff caused by storm precipitation events would flow to the west and drain
into the West Side Canal.

The Kern River Flood Control Channel is located approximately 700 feet south of the Project
Site. This channel conveys overflows from the Kern River during flood events. The floodplain
associated with this channel does not extend onto the Project Site. The California Aqueduct,
which supplies agricultural and municipal areas in Southern California, is located parallel to and west
of the West Side and Outlet canals, approximately 500 feet south of the Project Site.

According to Federal Emergency Management Agency (FEMA) data provided by EDR, the
Subject Property is not situated within a 100-year or 500-year flood zone.

Groundwater and Oil and Gas Wells

The EDR report (Appendix D) mapped two groundwater wells on the Subject Property (in the
central portion of the Subject Property), and an additional nine wells located within 0.5 mile of
the property boundary. The two wells mapped in agricultural fields on the Subject Property were
not visible during the URS 2012 site visit.

The EDR report lists two California Division of Qil, Gas, and Geothermal Resources (DOGGR)-
registered oil and gas wells within a 1-mile radius from the boundary of the Subject Property. It
appears that one of these wells (American Petroleum Institute [API] well number 02952932) was
located in the central portion of the Subject Property. APl well number 02937474 was located
approximately 0.5 mile south of the Subject Property. These former wells are shown in the EDR
Report in Appendix D. The DOGGR database entry stated that these wells were plugged and
abandoned (dry hole), as of November 18, 1950. URS visited the locations of the two DOGGR
wells and saw no evidence of the wells in the cultivated fields.
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Wetlands

There are no mapped wetlands located on the Subject Property. According to the National
Wetland Inventory map included in the EDR report, the nearest national and state wetlands are a
small area approximately 0.1 mile east of the Subject Property border near the intersection of
Tupman Road and Station Road. In addition, more extensive wetlands are mapped generally
extending from the southeast to the northwest, in the Kern River Flood Control Channel.
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3.1 SITE AND ADJOINING PROPERTY HISTORICAL USE INFORMATION

URS reviewed aerial photographs, historical topographic maps, and city directories to compile
the historical site information presented in Table 3-1 below. URS requested historical
Sanborn™ fire insurance maps for the Subject Property; however, none were available.

3.1.1 Aerial Photographs

URS reviewed 29 aerial photographs for the Subject Property and the surrounding areas
available through EDR. Photographs were dated from 1946 (two photos), 1956 (two photos),
1967, 1974, 1984, 1994, 2005, and 2006. Each of the aerial photographs depicts the Subject
Property as undeveloped and in use for agricultural production; primarily, crop production.
These aerial photographs are included in Appendix C, and the descriptions of the photos are
presented in Table 3-1.

3.1.2 Topographic Maps

URS reviewed five historic topographic maps of the Subject Property and surrounding properties
available through EDR representing the years 1912, 1933, 1954, 1968, and 1973. The
topographic maps reviewed are included in Appendix C, and the descriptions of the maps are
presented in Table 3-1.

3.1.3 City Directories

URS requested historic city directories for the Subject Property from EDR through their collection of
Haines Criss-Cross Directories for the years 1971 through 2006. EDR found no properties listed at
the Subject Property address of Dairy Road/Adohr Road; Buttonwillow, California 93206.

URS requested historic city directories for surrounding properties from EDR using their Haines
Criss-Cross Directories for the years 1971 through 2006 (although these years are not necessarily
inclusive). EDR reported that city directories were available for the following properties
surrounding the source:

2001: Residence at 7345 Adohr Road, Buttonwillow, CA 93206
2001: Port Organic Products, Inc., at 7361 Adohr Road, Buttonwillow, CA 93206
2006: Residence at 7345 Adohr Road, Buttonwillow, CA 93206
2006: Port Organic Products, Inc., at 7361 Adohr Road, Buttonwillow, CA 93206

Although these properties are located in unincorporated Kern County, they have Buttonwillow
addresses for mailing and directory purposes.

3.1.4 Sanborn™ Fire Insurance Maps

EDR reported that there were no Sanborn™ Fire Insurance Maps available for the Subject
Property. Sanborn Fire Insurance Maps typically include information pertaining to fire risk and
may provide details related to buildings and other structures located on a specified property. It is
not uncommon for these maps to be unavailable for these reports, and it is not an indication of
potential environmental risk if no maps are available for the Subject Property.
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Table 3-1
Historic Site Information

Date

Location

Finding

Source

1912

Subject
Property

The 1912 topographic map does not contain section numbers, which
makes it difficult to accurately identify the Subject Property. The
Subject Property appears to be undeveloped, and no features are
shown on the site itself.

Adjacent
Properties

Surrounding area features include the Elk Hills, the town of
Buttonwillow, the West Side Canal, Buena Vista and Lake sloughs,
North and Coles levees, the Southern Pacific Railroad
(approximately 4.5 miles to the north), and two oil pumping stations
(approximately 5.5 miles to the northwest and 6 miles to the west).

USGS Topo
map, 1912

Buena Vista
Lake,
California

1933

Subject
Property

The 1933 topographic map shows the eastern edge of the Subject
Property. No features or buildings are visible on the site, and it
appears undeveloped.

Adjacent
Properties

The 1933 topographic map shows the Mesquite Hunting Club directly
to the northeast of the Subject Property (northeast of what is now the
intersection of Tupman Road and Station Road). The East Side
Canal runs along the eastern edge of the Subject Property. The
Buena Vista Slough is about 3 miles to the south, and the town of
Tupman is about 6 miles to the south of the Subject Property.

USGS Topo
map, 1933
Tupman,
California

1946

Subject
Property

The 1946 aerial photographs show the majority of the Subject
Property in use as agricultural fields; however, several narrow, long
buildings are present in the north-central portion of the Subject
Property. A ditch or levee generally parallel to the west of the
drainage ditch is also visible north-south across the Subject Property.

Adjacent
Properties

There are several buildings north of the Subject Property (in the
Farm Operations Area) that match the current storage barns and
additional long narrow buildings that are no longer present. A ditch
matching the current drainage ditch runs across the Farm Operations
Area from the northwest to the southeast.

The areas to the north, east, and west of the Subject Property appear
to be undeveloped except for agricultural fields. The area to the south
of the Subject Property, past the canals, appears to be undeveloped.

Aerial
Photograph,
1946

1954

Subject
Property

The Subject Property appears without any structures in the 1956
topographic map.

USGS Topo
map, 1954
East Elk
Hills,
California

Adjacent
Properties

The 1954 topographic map shows Dairy and Adohr roads (the
intersection north of the Subject Property) and Tupman Road. Dairy
and Tupman roads run north/south, and Adohr Road runs east/west.
The map shows small structures north of the Subject Property, and a
landing field east of the structures. To the south of the Subject
Property, two wells are near a levee that runs east/west. Based on
their labels, these wells are presumed to be water wells.
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Table 3-1
Historic Site Information (Continued)

Date

Location

Finding

Source

There are three wells in the surrounding area: one about 500 feet to
the northeast, one 0.25 mile to the east, and one less than 0.5 mile
to the northwest. Based on their labels, these wells are presumed to
be water wells.

The West Side and Outlet canals are south of the Subject Property,
with a narrow reservoir running northwest to southeast along the edge
of the Outlet Canal. A levee runs south of the Subject Property and
connects to a main drain from the north. A pipeline appears north of
the Subject Property, originating at the intersection of Tupman and
Adohr roads, and extending to the east. The topographic map labels
do not identify the nature or content of the pipeline.

About 5 miles southwest of the Subject Property, there are numerous
oil wells and oil tanks in the east Elk Hills. The area is labeled Naval
Petroleum.

1956

Subject
Property

The 1956 aerial photos do not show any of the long narrow
structures shown on the 1946 aerial photo. The irrigation ditch or
canal seen in the 1946 aerial photograph along the eastern edge of
the Subject Property does not appear in the 1956 aerial photograph.

Adjacent
Properties

The 1956 aerial photos do not show any significant changes in the
surrounding areas from the 1946 aerial photos. What appears to be
the West Side and Outlet canals are shown south of the Subject
Property. An irrigation ditch or canal east of the Subject Property does
not appear to be as prominent as in the 1946 aerial photograph.

Aerial
Photograph,
1956

1967

Subject
Property

The 1967 aerial photos do not show any significant changes in the
Subject Property (agricultural fields and undeveloped); however, the
two ditches have been replaced by a single north-south ditch that
matches the current configuration of the drainage ditch.

Adjacent
Properties

The 1967 aerial photos do not show any significant changes in the
surrounding areas, with the exception of the construction of a new,
large canal (the California Aqueduct). Canals and ditches that were
apparent in the 1946 and 1956 aerial photos no longer appear on the
Subject Property.

Aerial
Photograph,
1967

1968

Subject
Property

The 1968 map shows only the eastern edge of the Subject Property,
which shows no change from the 1933 or 1954 maps for that area.

Adjacent
Properties

The 1968 map shows only the eastern edge of the Subject Property,
which shows no change from the 1933 or 1954 maps for the
surrounding areas.

USGS Topo
map, 1968
Tupman,
California

1973

Subject
Property

The 1973 map does not show any significant changes in the Subject
Property (agricultural fields and undeveloped land).

Adjacent
Properties

The 1973 map shows new, large buildings in the Farm Operations
Area near the landing field. The 1973 map shows no other
significant changes from the 1933, 1954, or 1968 maps of the
surrounding areas except for the California Aqueduct, located south
of the Subject Property.

USGS Topo
map, 1973
Tupman,
California
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Table 3-1
Historic Site Information (Continued)
Date | Location Finding Source
1974 | Subject The 1974 aerial photos do not show any significant changes in the Aerial
Property Subject Property (agricultural fields and undeveloped land). Photograph,
- - - . 1974
Adjacent The 1974 aerial photos do not show any significant changes in the
Properties surrounding areas (agricultural fields and relatively undeveloped),
with the exception of the completed California Aqueduct.
1984 | Subject The 1984 aerial photos do not show any significant changes in the Aerial
Property Subject Property (agricultural fields and undeveloped) from the 1974 | Photograph,
aerial photos. 1984
Adjacent The 1984 aerial photos do not show any significant changes in the
Properties surrounding areas, with the exception of the completed California
Aqueduct south of the site.
1994 | Subject The 1994 aerial photos do not show any significant changes in the Aerial
Property Subject Property (agricultural fields and undeveloped) from the 1984 | Photograph,
aerial photos. 1994
Adjacent The 1994 aerial photos do not show any significant changes in the
Properties surrounding areas (agricultural fields and relatively undeveloped
land) from the 1984 aerial photos.
2001 |[Subject The 2001 City Directory lists 7361 Adohr Road, Buttonwillow, CA City
Property 93206 as Port Organic Products Ltd. Directory,
2001
Adjacent The 2001 City Directory lists 7345 Adohr Road, Buttonwillow, CA
Properties 93206 as residential.
2005 [Subject The 2005 aerial photos does not show any significant changes in the Aerial
Property Subject Property (agricultural production and undeveloped land) from | Photograph,
the 1994 aerial photos. 2005
Adjacent The 2005 aerial photo does not show any significant changes in the
Properties surrounding area with the exception of the addition of equipment,
containers, and/or debris on the adjacent parcel to the north (Farm
Operations Area) southeast of the rice drying barn.
2006 [ Subject The 2006 aerial photo does not show any significant changes in the Aerial
Property Subject Property. Photograph,
2006
The 2006 aerial photo does not show any significant changes in the
surrounding area.
Adjacent The 2006 City Directory lists 7361 Adohr Road, Buttonwillow, CA
Properties 93206 as Port Organic Products, Ltd., and Cauzza Brothers.
2006 [ Subject The 2006 City Directory lists 7361 Adohr Road, Buttonwillow CA City
Property 93206 as Port Organic Products, Ltd., and Cauzza Brothers. Directory,
2006
Adjacent The 2006 City Directory lists 7345 Adohr Road, Buttonwillow, CA
Properties 93206 as residential.

Source: EDR Report, 2012.
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3.1.5 Environmental Lien and Activity Use Limitation Search

URS requested an environmental lien search from EDR, and the results of this search are
provided in Appendix C. No environmental liens or Activity Use Limitations were recorded for
the Subject Property, according to EDR. According to the Lien Search report the Subject
Property is currently owned by HEI LLC.

3.2

PREVIOUS REPORTS

URS reviewed the following previous reports in preparing this Phase | ESA. According to
Mr. Dane Peacock with BP, the AECOM Phase Il ESA of the Subject Property and adjacent
areas is the most recent environmental report that was commissioned by HECA LLC.

The URS Phase | ESA of the HECA Project Site, dated April 6, 2009 (URS, 2009), describes
a portion of the current Subject Property; it was based on a 2009 site visit conducted when
the Port Organics plant was in operation north of the current Subject Property. This report
concluded that RECs were present. Some of the RECs presented in the 2009 Phase | ESA of
the 2009 HECA Project Site are applicable to the current Subject Property and are presented
in the conclusion section of this report.

A sampling report prepared by AECOM in September 2009 for samples collected from the
interior and exterior fertilizer tailings piles at the former Port Organics plant is provided in
Appendix E (AECOM, 2009). Although the samples were labeled as soil, the report
indicates that the samples were collected from the tailings piles themselves. During 2009,
the Port Organics interior tailings pile was located north and west of the 2009 HECA Project
Site boundary, and the exterior tailings pile was located within the 2009 HECA Project Site
boundary. These areas are north of the current Subject Property boundaries. The AECOM
report indicates that the fertilizer tailing piles are characterized as “Non-RCRA hazardous
waste” based on the analytical results. The term “Non-RCRA hazardous waste” means the
waste does not meet the federal (RCRA) definition of hazardous waste, but it meets the
more-stringent California definition of hazardous waste, as presented in Title 22 of the
California Code of Regulations.

A URS Phase | ESA of the HECA Project Site, dated August 24, 2010 (URS, 2010),
describes a portion of the current Subject Property and areas that are adjacent to the current
Subject Property, including the Farm Operations Area and the Ackerman Residence. This
Phase | ESA was based on a 2010 site visit conducted when Port Organics was no longer
operating in the Farm Operations Area. The report concluded that RECs were present;
however, only one was located on the Subject Property: the soil staining adjacent to the
airstrip and the drainage ditch. In addition, the Phase | ESA report discussed the unknown
USTs and the use of pesticides on agricultural fields. These issues are discussed below and
in the 2010 Phase 11 ESA that followed the Phase | ESA report.

A December 2010, Phase Il ESA conducted by AECOM reported on the results of their
September 2010 field investigation on and adjacent to the Subject Property. The field
investigation included a geophysical investigation to identify potential buried tanks, and
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surface and subsurface soil sampling to evaluate the potential extent of contamination from
past activities. The areas investigated by AECOM were based on nine RECs identified in the
URS Phase | ESA report, and four additional Areas of Concern (AOCs). No buried tanks
were located by the geophysical survey in the areas investigated north of the Subject
Property. The survey identified one area of backfilled excavation adjacent to the Barn east of
the Ackerman Parcel and a few hundred feet north of the Subject Property boundary. This
location was not further investigated by AECOM.

e Soil samples were collected from soil borings at 5-, 10-, and 15-feet bgs. The soil sampling
conducted generally did not identify elevated levels of contaminants, with the following
exceptions.

— Borings GP-18 and GP-20 were advanced adjacent to the former wash pad area east of
the Ackerman Parcel and west of the South farm storage building in the Farm Operations
Area. This location is approximately 250 feet north of the Subject Property boundary
(see Photos 8 and 9 in Appendix B). Soil at this location was found to have elevated
levels of petroleum hydrocarbons up to 25,000 milligrams per kilogram (mg/kg) of total
petroleum hydrocarbons (TPH) in the mineral oil range, exceeding the 1,000 mg/kg
screening levels. It appears that the contamination may be in the top 5 feet at this
location. In addition, the washwater was historically discharged to a ditch at this location
and a sample collected from the sediment at this location had TPH as mineral oil levels
up to 93,000 mg/kg.

— Soil boring GP-10 and sediment sample SS-4 were collected near the stained area
adjacent to the southeast end of the crop duster airstrip (see photos 10 to 12 in
Appendix B). No petroleum hydrocarbons or volatile organic compounds (VOCs) were
detected at this location with the exception of benzene detected in sediment sample SS-4
at a concentration of 2.1 micrograms per kilogram. Low concentrations of several
pesticides were detected in sediment sample SS-4, but not in GP-10. Concentrations of
potassium, nitrate, sulfate, and phosphate were detected above background in the soil
samples collected from boring GP-10 and sediment sample SS-4. In addition, the 5-foot
sample collected at GP-10 had a pH of 3.85.

— In order to evaluate pesticide concentrations in surficial soil, AECOM collected nine sets
of 5-point composite samples, including five sets on the Subject Property and four in
adjacent parcels. These samples were analyzed for organochlorine pesticides by
U.S. EPA Method 8081, and were not analyzed for organophosphorous pesticides or
herbicides. Endrin, endosulfan, and dieldrin are present in composite samples SC-1,
SC-4, and SC-8 at concentrations that exceed the RWQCB Environmental Screening
Levels (ESLs), but did not exceed the California Human Health Screening Levels
(CHHSL) or Regional Screening Levels (RSL). SC-1 and SC-4 were located on the
Subject Property, and SC-8 on the agricultural fields to the south. These results are
consistent with the historical agricultural use. No consistent spatial pattern of pesticides
above ESLs was observed.
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— AECOM identified and investigated an additional AOC along Adohr Road due to a
historical spill from the oil pipeline adjacent to the north side of the road, which was
verbally reported by Mr. Sam Ackerman. No evidence of significant contamination was
noted, and the historical spill location is approximately 0.5 mile north of the Subject
Property

— The AECOM Phase Il ESA noted heavy metals concentrations in soil that generally
appear to be consistent with naturally occurring heavy metal concentrations in soil.

— Groundwater was not encountered during the Phase Il ESA; however, AECOM was not
able to advance borings beyond approximately 40 feet bgs. In addition, groundwater was
not encountered at depths of up to 101 feet bgs by URS in January 2009.

— The Phase Il investigation collected at least one sample at 5 feet bgs from each of the 9
areas identified as RECs in the URS 2010 Phase I ESA. The results from the soil
samples collected in the vicinity of the RECs indicate that soil impacts are generally
confined to the upper 5feet. Based on this information, AECOM’s investigation
concluded that no other significant contamination was detected, in addition to the issues
described above. The majority of the investigation covered the Farm Operations Area
north of the Subject Property.
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41 REGULATORY RECORDS

4.1.1 Regulatory Database Search Report

An EDR Radius Map Report was prepared for the Subject Property on March 19, 2012, in
accordance with ASTM recommended guidelines, and is included as Appendix D. The EDR
report presents the results of a search of federal and state databases, along with a description of
each database, that list addresses of sites with known USTSs; landfills; hazardous waste
generation or TSDFs; and subsurface contamination in the surrounding area.

The goal of reviewing the database report is to identify facilities that have known and
documented environmental conditions that may negatively impact the Subject Property.

Table 4-1 summarizes the database information provided by EDR with respect to hazardous
substances and wastes on or near the Subject Property. Appendix D includes the complete
regulatory database search report, which presents larger search radii because additional coverage
was requested from EDR to provide additional information about the Subject Property vicinity.
Table 4-1 lists sites within the ASTM search radii from the boundary of the Subject Property
identified in the respective databases searched by EDR.
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Table 4-1
Federal Databases Searched by EDR
Type of Search Number of
Database Description of Database/Effective Date Radius Sites Identified
NPL NPL of uncontrolled or abandoned hazardous waste sites 1.5 mile 0
identified for priority remedial actions under the U.S. EPA
Superfund program.
CORRACTS | RCRA TSDF ordered to implement corrective actions. 1.5 mile 0
CERCLIS The CERCLIS database identifies hazardous waste sites 1 mile 0
that require investigation and possible remedial action to
mitigate potential negative impacts on human health or the
environment.
FINDS The Facility Index System (FINDS) database contains both 0.5 mile 1
facility information and pointers to other sources that
contain more detail.
RCRA Identifies RCRA TSDFs. 1 mile 0
TSDFs
ERNS U.S. EPA’s ERNS list contains reported spill records of oil Target 0
and hazardous substances. Property
RCRA RCRA regulated hazardous waste generator list; both 0.75 mile 0
Generators | Large- and Small-Quantity Generators are included in this
list.
MINES Federal database containing all mine identification numbers 0.75 mile 0
issued for mines opened since 1971.
DOD Federal database for Department of Defense sites 1.5 mile 1
consisting of federally owned or administered lands,
administered by the Department of Defense, that have any
area equal to or greater than 640 acres.
LUST List of information pertaining to reported LUST 1 mile 0
investigations.
UST State database of active USTSs. 0.75 mile 0
AST State database of registered ASTSs. 0.75 mile 1
CA BOND Bond Expenditure Plan — Department of Health Services 1.5 mile 0
EXP. PLAN | expenditure plan for appropriation of Hazardous Substance
Cleanup Bond Act funds.
HIST UST Hazardous Substance Storage Container Database — 0.75 mile 2
historical listing of UST sites.
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Table 4-1
Federal Databases Searched by EDR (Continued)
Type of Search Number of
Database Description of Database/Effective Date Radius Sites Identified
SWEEPS Statewide Environmental Evaluation and Planning System 0.75 mile 1
UST — underground storage tank listing updated and maintained
by a State Water Resources Control Board contractor in
the early 1990s.
SCH School Property Evaluation Program — proposed and 0.75 mile 0
existing school sites evaluated by California Department of
Toxic Substances Control (DTSC) for possible hazardous
materials contamination.
TOXIC PITS | Toxic Pits Cleanup Act Sites — identifies sites suspected of 1.5 mile 0
containing hazardous substances where cleanup has not
yet been completed.
SWF/LF State inventory of solid waste disposal facilities or landfill 1 mile
sites, includes both active and inactive historical landfills. 0
WMUDS/ Waste Management Unit Database System — used by the 1 mile 0
SWAT State Water Resources Control Board staff and the
Regional Water Quality Control Boards for program
tracking and inventory of waste management units.
CA WDS Waste Discharge System — addresses sites which have Target 0
been issued waste discharge requirements. Property
CORTESE | Hazardous Waste & Substances Sites List — listed sites are 1 mile 0
designated by the State Water Resource Control Board
(LUST), the Integrated Waste Board (SWF/LS), and the
Department of Toxic Substances Control (Cal-Sites).
SWRCY Recycler Database — listing of recycling facilities in 1 mile 0
California.
CA FID UST | Facility Inventory Database — contains a historical listing of 0.75 mile 0
active and inactive underground storage tank locations
from the State Water Resource Control Board.
SLIC Statewide SLIC Cases (Spills, Leaks, Investigations and 1 mile 0
Cleanup) — designed to protect and restore water quality
from spills, leaks, and discharges.
ENVIRO- EnviroStor Database DTSC'’s Subject Property Mitigation 1.5 mile 0
STOR and Brownfields Reuse Program — database that identifies
sites that have known contamination or sites for which
there may be reasons to investigate further.
LIENS Environmental Liens Listing — listing of property locations Target 0
with environmental liens for California. Property
CHMIRS California Hazardous Material Incident Report System — Target 0
information on reported hazardous material incidents Property
(accidental releases or spills).
Notify 65 Proposition 65 Records — facility notifications about 1.5 mile 0
releases that could impact drinking water.
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Table 4-1
Federal Databases Searched by EDR (Continued)
Type of Search Number of
Database Description of Database/Effective Date Radius Sites Identified
DEED Deed Restriction Listing Subject Property Mitigation and 1 mile 0

Brownfields Reuse Program — sites cleaned up under the
program’s oversight.

VCP Voluntary Cleanup Program Properties — low threat level 1 mile 0
properties with confirmed or unconfirmed releases and
requested that DTSC oversee investigation and/or cleanup

activities.
DRY Cleaner Facilities — drycleaner related facilities with 0.75 mile 0
CLEANERS | U.S. EPA ID numbers.
WIP Well Investigation Program Case List — cases in the San 0.75 mile 0
Gabriel and San Fernando Valley area.
CDL Clandestine Drug Labs — drug lab locations. Target 0
Property
RESPONSE | State Response Sites — identifies confirmed release sites 1.5 mile 0

where DTSC is involved in remediation.

HAZNET Facility and Manifest Data — data extracted from hazardous 0.5 mile 0
waste manifests received by the DTSC.

EMI Emissions Inventory Data — toxics and criteria pollutant 0.5 mile 2
emissions data collected by the Air Review Board and local
air pollution agencies.

HAULERS Registered Waste Tire Haulers Listing — listing of registered 0.5 mile 0
waste tire haulers.

Source: EDR Report, 2012.

Each database searched by EDR is referenced in Appendix D. The results of the records review
are presented in the EDR report and are summarized below.

Subject Property

No database listings were mapped for the Subject Property by EDR.
Subject Property

No database listings were mapped for the Subject Property by EDR.
Adjacent Property
The EDR report identified the following listings adjacent to the Subject Property; however, it

should be noted that database listings may be incorrectly plotted due to the poor address
accuracy in the area:

e Two historical (HIST) USTs are listed in the HIST UST database near (vicinity of Adohr
Road and Tupman Road), with the listed owner as “Palm Farms.” From information
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provided in the HIST UST database by EDR, Palm Farms, Inc., was listed as having five
tanks, storing diesel fuel in two of the tanks, and unleaded, regular, and premium (each in
single tanks) for the purposes of farming. Due to limited address information in the HIST
UST database, the location of these historical USTs could not be determined from the
database, and the historical aerial photographs showed only crops and roadway in this area.
The UST database identified Mr. Sam Ackerman as the contact name for the historical USTs
at Palm Farms. Therefore, HECA LLC subsequently contacted Mr. Sam Ackerman on
July 18, 2010, and HECA LLC provided the following information to URS: Mr. Ackerman
recalled that three USTs were previously located on the portion of the Subject Property that
is owned by Mr. John Cauzza lll, east of the fenceline between the Ackerman and Cauzza
properties. He recalled that in 1984, these three tanks were removed due to the federally
mandated upgrade requirements for all USTs. Mr. Ackerman did not know of any records
regarding the removal of the USTs. Mr. Ackerman also recalled two USTs near the airstrip,
located partially on the northeastern corner of the Subject Property and partially on the
adjacent property. Mr. Ackerman did not know if these two tanks had been removed. The
suspected locations of these tanks were investigated during the 2010 AECOM Phase Il ESA
as described in Section 3.2.

The SWEEPS UST database lists five 5,000-gallon diesel USTs registered to Palm Farms in
1985. This listing is likely to be a duplicate of the historical USTs described above.

The AST database lists a 31,120-gallon unspecified AST registered to Cauzza John & Laura.
No further details on the type, contents, or condition of this AST are provided in the database
listing. This listing is likely to be for the diesel AST located in the Farm Operations Area.

Surrounding Properties

In addition to the above listings, the following nearby listings were identified during the database
review:

Three listings on the EMI and FINDS databases for Western Milling and Shanco
Commodities at 7361 Adohr Road appear to refer to air permits for particulate matter. These
listings were mapped approximately 371 feet south of the Subject Property; however, no
permanent structures are apparent in the area. This air emissions listing is not considered to
be an environmental concern to the Subject Property.

The Department of Defense (DOD) list, as provided to EDR, revealed that there is one DOD
site located at a higher elevation and within approximately 1 mile southwest of the Subject
Property boundary. This site is the Elk Hills Oil Field, which was formerly known as the
Naval Petroleum Reserve. No details of the potential nature of contamination are available
from the database; however, the site is not cross-listed on contaminated site databases. Based
on the lack of known releases, the distance, and the location across the Kern River flood
control channel, this site is not likely to pose an environmental threat to the Subject Property.
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e A HIST UST listing is identified as Martin Snow Farm (EDR address: “Station Rd, ¥ Mile
east of”), located approximately 0.1 mile east of the northeastern corner of the Subject
Property. This location is consistent with the location of a small farmhouse located near the
intersection of Tupman Road and Station Road. The database lists Martin Snow Farm as
having two tanks installed in 1970 that were used to store diesel fuel and unleaded gasoline
for the purposes of farming. The site is not listed on UST release databases. Based on the
lack of known releases, the distance, and the cross-gradient location, this site is not likely to
pose a significant environmental threat to the Subject Property.

Orphan Sites

Due to poor or inadequate address information, EDR is not always able to map all sites that have
environmental concerns. These listed, but unmapped, properties are referred to as orphan sites.
Although the orphan sites are not mapped, EDR searches the same databases that they do for
mapped sites, and provides relevant information if an orphan site is found on one of the
databases. EDR identified 57 orphan sites in the database report. URS attempted to locate the
orphan sites listed and measure their distance from the Subject Property. Based on partial
address information, URS concluded that 51 orphan sites identified by EDR were located outside
the ASTM recommended survey radius in reference to the Subject Property. Two addresses
were located at unmapped locations on Tupman Road: a Chevron pipeline company listing for
hazardous waste shipments, and Weatherford listing for a 3,000-gallon AST. Neither listing is
indicative of a release, and no Chevron or Weatherford sites were noted along Tupman Road in
the vicinity of the Subject Property during the site visit. The four remaining sites could not be
located based on partial information.

42  USER-PROVIDED INFORMATION

As part of the ASTM 1527-05 standard, the following additional inquiries were made to HECA
LLC representatives as the report “users”:

1. Identification of environmental cleanup liens against the subject property;
2. Specialized knowledge or experience regarding the subject property;

3. Relationship of the purchase price to the fair market value if the subject property was not
contaminated,

4. Commonly known or reasonably ascertainable information regarding the subject property;
and

5. Degree of obviousness of the presence or likely presence of contamination at the subject
property.

According to HECA LLC representatives, no environmental issues, environmental cleanup liens,
or previous reports exist except for those discussed in this 2010 Phase | ESA of the HECA
Controlled Area and Ackerman Property prepared by URS and the 2010 Phase Il Investigation
Report prepared by AECOM.
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51 LOCAL GOVERNMENT/REGULATORY AGENCY REPRESENTATIVES

URS contacted the KCEHSD, Hazardous Materials Division, and the KCFD for information
regarding the Subject Property. In addition, URS requested files from Cal-EPA and performed
searches of the online site databases for the Cal-EPA and RWQCB to identify any files regarding
the Subject Property. Information and files obtained during the URS 2009 Phase | ESA of the
HECA Project Site are also presented in this section.

5.1.1 Kern County Environmental Health Services Department

URS conducted a file review at the KCEHSD, Hazardous Materials Division, on July 8, 2010.
URS contacted the KCEHSD in March 2012 concerning any new information regarding
hazardous materials and hazardous waste activity at the Subject Property. No response has been
received to date regarding new information available from the KCEHSD. If material information
is received by URS, it will be provided in an addendum to this report. The reviewed files
confirmed the results of the file review performed as part of the URS 2009 Phase | ESA of the
adjacent Farm Operations Area; however, no files or information were available regarding the
hazardous materials or hazardous waste at the Subject Property.

The KCEHSD files for the adjacent site to the North (Port Organics) can generally be
summarized as follows:

e The Port Organics fertilizer manufacturing operation included the use of hazardous materials,
including acids, bases, heavy metals, and petroleum hydrocarbons. Based on an April 12,
2005 inspection, KCEHSD concluded that the operations were generally not in compliance
with applicable hazardous materials and hazardous waste regulations. The inspection report
included photographs of the facility taken during the inspection. The photographs illustrate
the relatively poor chemicals management practices and the fragmented state of the concrete
catch basin in the storage area. Subsequently, Notices of Violations (NOVSs) were issued to
Port Organics.

e Follow-up inspections by California Accidental Release Prevention Program (CalARP) and
KCEHSD on January 25, 2007, and KCEHSD on November 12, 2008, resulted in a reduced
list of compliance issues.

e February 2006 and February 2008 HMBPs for Port Organics detail the amounts of stored
chemicals at the site, which included over 12,000 pounds of aqueous ammonia, over
90,000 pounds of sulfuric acid, over 32,000 pounds of phosphoric acid, over 300,000 pounds
of various inorganic salts, 40,000 gallons of liquid fish base, and over 40,000 gallons of
liquid organic fertilizer product (“Agrolizer” and “Fishilizer”). A list of 73 notes, prepared
by Port Organics, was also on file, detailing the nature and uses of various on-site storage and
transfer equipment.
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e In March 2008, KCEHSD issued a Consent Order with a proposed settlement fee of
$9,238.50 for the just-described compliance issues. The Consent Order was signed by
KCEHSD and a Port Organics representative.

The KCEHSD files for “Palm Farms” and “Palm Ranch” appear to be for the Farm Operations
Area north of the Subject Property. These files describe the 1989 and 2010 hazardous materials
storage at the Farm Operations Area, including the following:

e An August 1989 survey drawing showing four tanks labeled diesel (2x), gasoline, and
propane. No indication is given as to whether these tanks were aboveground or
belowground. However, the largest diesel tank shown matches the current diesel AST
south of the maintenance shop.

e A February 2010 HMBP for the Farm Operations Area, indicating maximum on-site
storage of 2 x 500 gallons waste oil, 3 x 1,000 gallons and 1 x 10,000 gallons propane,
2 x 5,000 gallons and 4 x 1,000 gallons diesel, 500 gallons gasoline, 4,800 pounds
fungicide Vitavax, and 3,100 pounds red seed dye.

e The KCEHSD also noted that a wastewater drain pipe in the southeastern area of the
Farm Operations Area was discharging into a nearby drainage ditch used by other
farmers (see Section 6.3.4, below).

Copies of files obtained from the KCEHSD during the URS 2009 and 2010 Phase | ESAs are
provided in Appendix G.

5.1.2 Kern County Fire Department

URS contacted the KCFD on June 7, 2010, concerning potential hazardous materials and
hazardous waste activity at the Subject Property. In a July 5, 2010, telephone call, KCFD
Deputy Fire Marshall Mike Cody stated that KCEHSD was the appropriate place to investigate
for the requested information, rather than his department. URS contacted the KCFD in March
2012, concerning any new information regarding hazardous materials and hazardous waste
activity at the Subject Property. No response has been received to date regarding new
information available from the KCFD. If material information is received by URS, it will be
provided in an addendum to this report.

5.1.3 Cal-EPA Department of Toxic Substances Control

On January 29, 2009, URS contacted Mr. Alex Baillie, Hazardous Substance Scientist with the
California Department of Toxic Substances Control (DTSC) Statewide Compliance and
Oversight Enforcement Branch, who stated that the DTSC did not have information on the
Subject Property and was not aware of any hazardous material incident or oil spill reported at the
Subject Property. URS contacted the DTSC in March 2012, concerning any new information
regarding hazardous materials and hazardous waste activity at the Subject Property. The DTSC
responded that there was no new information on the Subject Property.
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URS searched the Cal-EPA DTSC EnviroStor database for any records on the Subject Property.
There were no records found for the Subject Property when searched by county (Kern), town
(Buttonwillow), zip code (93206), or using the names/phrases “Cauzza,” “Port Organics
Products, LTD,” or “Palm Farms, Inc.”

5.1.4 Regional Water Quality Control Board

URS contacted the RWQCB concerning any files for the Subject Property. As of the date of this
report, no response was received from the agency. URS will provide any information received
by the agency in an addendum to this report.

URS searched the RWQCB GeoTracker database for any records on the Subject Property. There
were no records found for the Subject Property when searched by county (Kern), town
(Buttonwillow), zip code (93206), or using the names/phrases “Cauzza,” “Port Organics
Products, Ltd,” or “Palm Farms, Inc.”

5.1.5 U.S. Environmental Protection Agency

URS contacted the U.S. EPA concerning any files for the Subject Property. On March 19, 2012,
the U.S. EPA responded that they had no file for the Subject Property.
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SECTIONSIX Subject Property Reconnaissance

6.1 METHODOLOGY AND LIMITING CONDITIONS

URS performed a site reconnaissance at the Subject Property on February 8, 2012 and
interviewed Mr. John Cauzza Il and Mr. Sam Ackerman during the site visit. URS staff were
not accompanied during the majority of the site visit. The Subject Property was observed by
walking the perimeter and internal areas on established roadways. URS staff did not walk
through cultivated fields; however, all portions of the fields were visible from the roadways.
Areas inaccessible during the site visit are listed in Section 1.3. Appendix B includes
photographs taken during site reconnaissance.

6.2 GENERAL SETTING

The Subject Property is between the intersections of Dairy Road, Adohr Road, and Tupman
Road in Kern County, California.

The elevation of the Subject Property is approximately 288 feet above mean sea level. The
Subject Property occupies an area of approximately 453 acres. The Subject Property primarily
consists of cultivated agricultural land with irrigation ditches. No buildings were noted on the
Subject Property during the site reconnaissance.

The properties surrounding the Subject Property include a Farm Operations Area to the north,
followed by Adohr Road; to the east Tupman Road; and to the west the Dairy Road right-of-way
that forms the western border of the Subject Property. An operating ranch and ranch house are
east of the Subject Property across Tupman Road. The West Side and Outlet canals are south of
the Subject Property, generally extending from the southeast to northwest. Beyond these is the
Kern River Flood Control Channel, which appeared as arid vegetation during the site visit. The
California Aqueduct lies to the south of this flood channel. The Aqueduct extends generally
from the southeast to northwest and is positioned parallel to and south of the West Side and
Outlet canals. The Tule Elk State Reserve is located approximately 0.25 mile east of the Subject
Property, east of Tupman Road. The reserve extends generally from the north to the south, with
Station Road forming the northern boundary. The reserve’s southern boundary is just east of the
community of Tupman, California. The locations of several of these features are shown on
Figure 2.

The Farm Operations Area north of the Subject Property extends over approximately 30 acres
and houses the only structures adjacent to the Subject Property. The former Port Organics
fertilizer manufacturing plant (comprising approximately 3.5 acres) is on the eastern side of the
Farm Operations Area. The area used for the fertilizer manufacturing plant was leased to Port
Organics in the past, and their operations ceased at the beginning of 2009. At the time of this
Phase I ESA, no documentation of closure or decommissioning was found in the KCEHSD
records; however, all containers and the majority of the tailings piles had been removed from the
site prior to the URS 2012 site visit.
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6.3 INTERIOR AND EXTERIOR OBSERVATIONS

6.3.1 Structures, Grounds, and Subject Property Access

Access to the Subject Property is via Dairy, Adohr, Station, and Tupman Roads. Numerous dirt
roads are established on the Subject Property, traversing and bordering the cultivated fields and
irrigation ditches.

There are no structures on the Subject Property.

6.3.2 Water, Utilities, Pipelines

Pacific Gas and Electric Company (PG&E) provides electricity to the areas adjacent to the
Subject Property. Overhead electrical lines and pole-mounted transformers serve buildings in
the Farm Operations Area, and stand-alone well pumps south of the Subject Property. No
overhead lines and pole-mounted transformers were noted on the Subject Property itself; but the
EDR report identifies on high-voltage transmission line over the Subject Property.

No public water or sewer service is provided to the Subject Property. According to Mr. John
Cauzza I, irrigation water is provided by the Buena Vista Water Storage District. Several wells
are located adjacent and in close proximity to the Subject Property and are used to replenish
water in the irrigation canals. Three wells plugged with concrete were noted south of the Subject
Property. Two domestic water supply wells are currently present on the Farm Operations Area
north of the Subject Property, as described in Section 6.3.3, below. According to Mr. John
Cauzza |1l a water line traverses the Subject Property to the east towards an offsite well in the
Station Road area. In addition, an unknown 2-inch steel pipe was noted in the embankment for
the drainage canal on the northernmost portion of the Subject Property.

An oil pipeline runs north of the Subject Property (originating at the intersection of Adohr and
Tupman Roads, and extending to the east from the point of origination. A lone pipeline marker
was noted during site visit on the northern side of Adohr Road, east of the landing strip and west
of Tupman Road.

6.3.3 Wells

As noted in Section 6.3.2, several wells are located adjacent to the south of the Subject Property
and are used for irrigation.

Domestic water wells serve the adjacent parcels to the north.

According to the EDR report, two groundwater wells are located on the Subject Property (in the
central portion of the Subject Property), and an additional nine wells are located within 0.5 mile
of the property boundary. The two wells mapped in agricultural fields on the Subject Property
were not visible during the URS site visit.

The EDR report listed two DOGGR-registered oil and gas wells that are located within a 1-mile
radius of the Subject Property. One of these wells is located on the Subject Property, to the
south-southeast of the center point of the Subject Property, as shown in Appendix D. EDR
reported that the wells on the Subject Property were plugged and abandoned (dry holes).
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The former well locations were approached during the site reconnaissance and observed from the
nearest roadway to avoid damaging crops. No evidence of these former wells was noted during
the 2010 or 2012 site visits.

6.3.4 Wastewater Discharge

No public sewer is provided to the Subject Property. According to Mr. John Cauzza Ill, no
septic tanks and associated leach fields are present on the Subject Property; however, four are
present in the adjacent Farm Operations area to the north. In addition, Mr. Ackerman stated that
his residence is served by a septic tank and leach field north of the Subject Property.

No wastewater discharges from the Subject Property were noted. Agricultural irrigation runoff is
collected in the drainage canal that runs through the center of the Subject Property.

No surface water discharges from the Farm Operations Area adjacent to the north were noted
during the URS 2012 site visit, with the exception of agricultural irrigation runoff.

6.3.5 Stormwater Drainage/Discharge

Generally, stormwater generated on site would sheet flow to the nearest irrigation or drainage
ditch or to the West, East, or Outlet canals. No stormwater permits are held by Mr. John Cauzza
Il for the farm operations. Mr. John Cauzza Il stated that the Buena Vista Storage Water
District holds a discharge permit for the drainage canals, and conducts water testing.

The Subject Property is generally flat and gently slopes to the west, toward the West Side Canal.
From observation of the Subject Property, it does not appear that stormwater is generated in
concentrated flows.

6.3.6 Drains and Sumps
No drains or sumps were noted on the Subject Property during the site reconnaissance. lrrigation
drainage canals are described in Section 6.3.5, and shown on Figure 2.

6.3.7 Solid Waste Disposal

There are no designated waste storage areas established in the Subject Property. Agricultural
wastes generated by crop planting and harvesting activities are removed from the areas upon
generation. Solid wastes are also generated and stored in the Farm Operations Area adjacent
north of the Subject Property. In addition, broken concrete and debris were observed in the
irrigation ditches used to prevent scouring and reinforce the ditches.

6.3.8 Process Equipment
No process equipment was present on the Subject Property.

6.3.9 Underground Storage Tanks

As described in the “Subject Property” subsection of Section 4.1.1, the EDR report did not
identify any existing or historical USTs associated with the Subject Property; however, the EDR
report noted 5 historical USTs reported as owned by Palm Farms on Adohr Road, with no
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address specified. Based on conversations with Mr. Sam Ackerman, at least three of these five
tanks were on the Farm Operations Area north of the Subject Property, and the other two tanks
may have been near the airstrip north of the Subject Property. Mr. Sam Ackerman reported that
three of the USTs were removed in the 1980s, and he is not aware if the remaining two tanks
were removed or are still present. Mr. Sam Ackerman was not aware of any current or historical
USTs on the Subject Property. Mr. John Cauzza Il reported that he was not aware of any
current or historical USTs on his former portion of the Subject Property. As discussed in Section
3.2 AECOM performed a geophysical survey in 2010 to attempt to locate the potential USTs and
could not find them in the areas searched (AECOM, 2010).

During the site reconnaissance, URS did not note any fill or vent pipes suggesting the potential
presence of USTs on the Subject Property.

Two unknown large concrete covers were noted west of the south storage building, and Mr. John
Cauzza Il could not provide any information regarding the nature or former use of these
structures. There is a potential that these covers are associated with USTs or septic tanks.
According to Mr. Sam Ackerman, they may have been used as part of the equipment
maintenance and washing operations that were historically conducted in this area. As discussed
in Section 3.2, AECOM advanced a single boring adjacent to these features in 2010 to assess
potential impacts from them, and no petroleum hydrocarbons were detected in the soil samples
collected (AECOM, 2010).

6.3.10 Aboveground Storage Tanks
No ASTs were noted on the Subject Property.

6.3.11 Other Hazardous Materials/Waste Storage

No hazardous materials or wastes were noted on the Subject Property during the URS 2012 site
visit.

6.3.12 Pits, Ponds, and Lagoons

There are no pits, ponds, or lagoons on the Subject Property. Irrigation and drainage canals
operated by the Buena Vista Storage Water District are present on and adjacent to the Subject
Property.

6.3.13 Stained/Discolored Soil or Pavement

Stained soils were observed at the following location on the Subject Property during the
February 2012 site visit:

e In the apparent pesticide loading or washing area on the southeastern end of the crop duster
landing strip (Photo 11).

No other stained soils were observed on the Subject Property; however, soil staining was noted
on adjacent properties to the south (associated with water pump oil and diesel) and north
(associated with operations at the Farm Operations Area, the former crop duster hangar, and
water pumps in this area).
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6.3.14 Evidence of Fill or lllegal Dumping

No evidence of unauthorized or potentially illegal dumping was observed on the Subject
Property during the 2012 site visit.

Mr. John Cauzza Il was not aware of any fill that had been brought on site in the past.
Mr. Ackerman noted that sandy fill was imported as a foundation for the Ackerman residence
north of the Subject Property.

6.3.15 Transformers/PCB Items

Numerous pole-mounted transformers were observed on parcels adjacent to the Subject Property,
but none were noted on the Subject Property. No other potential polychlorinated biphenyl
(PCB)-containing items were observed on the Subject Property.

6.3.16 Air Emissions

Air emission sources include farm tractors and other mobile farm equipment, and diesel-powered
irrigation pumps. No permits exist for this equipment. According to San Joaquin Valley Air
Pollution Control District rules, farm tractors and other off-road mobile equipment do not require
an air permit. Permits are not required for stationary diesel-powered irrigation pumps that are
under 50 horsepower. The air permit status of these small emission sources is not considered a
significant environmental issue for the purpose of this Phase | ESA. No significant issues were
noted with respect to air emissions at the Subject Property.

6.3.17 Asbestos-Containing Materials

URS did not conduct an asbestos survey at the Subject Property, as explained in Section 1.3;
however, during the 2012 site visit, URS did not note building materials on the Subject Property,
with the exception of concrete rubble placed in the irrigation ditches.

6.3.18 Lead-Based Paint
No painted surfaces were noted on the Subject Property.

6.3.19 Radon

There are no federal or state standards regulating radon exposure; however, the U.S. EPA
recommends a maximum exposure level of 4.0 picocuries per liter (pCi/L). Mr. John Cauzza IlI
and Mr. Ackerman were not aware of any radon testing conducted at the Subject Property. URS
did not conduct radon sampling during the Subject Property visit. The Subject Property is
located in Kern County within U.S. EPA Radon Zone 2, according to the EDR. Properties
located in U.S. EPA Radon Zone 2 have a moderate potential to have radon concentrations
greater than 2 but less than 4 pCi/L.
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SECTIONSEVEN Findings and Opinions

The Subject Property consists of approximately 453 acres of land described in Section 2.1,
located west of Tupman Road and south of Adohr Road in unincorporated Kern County near
Buttonwillow, California.

In performing this ESA and based on the site reconnaissance, review of available documents, and
interviews with Mr. John Cauzza Ill, Mr. Sam Ackerman, and Mr. Dane Peacock, URS
identified the following environmental conditions in connection with this Subject Property:

e EDR reported a record of five USTs in the HIST UST database described as Palm Farms,
Inc., including two diesel fuel tanks, an unleaded gasoline tank, a regular gasoline tank, and a
premium gasoline tank. The address reported for Palm Farms, Inc., is Adohr Road, mapped
by EDR as approximately 0.985 mile north-northeast of the Subject Property, according to
the EDR HIST UST list from 1990. Based on a conversation with Mr. Sam Ackerman, at
least three of these USTs were located on the Farm Operations Area north of the Subject
Property, and were removed in 1984. Mr. Ackerman reported that two USTs may be on the
adjacent crop duster hangar area, and might not have been removed. These potential UST
areas were investigated in 2010, and the USTs could not be located, as discussed in
Section 3.2.

e Although the former property owner, Mr. John Cauzza Ill, reported that he was not aware of
any USTs being historically located at the Subject Property, a pipe that may be a UST fill or
vent pipe was reported by URS in the 2009 and 2010 Phase | ESAs in the Farm Operations
Area north of the Subject Property (as discussed in Section 6.3.9). In addition, two unknown
large concrete covers were noted west of the south storage building. Mr. John Cauzza Il
was aware of these underground structures, but he does not know their nature or details on
their former use. Both of these areas were investigated in 2010 and no evidence of releases
was found as discussed in Section 3.2.

e Stained soils were observed adjacent to the crop duster landing strip during the Subject
Property visit, as detailed in Section 6.3.13. The soil staining is likely to derive from
handling of fuels, lubricating oils, and/or pesticides. This area was investigated in 2010 and
no significant contamination was found; however, the extent of subsurface impacts does not
appear to be defined vertically or horizontally.

e A portion of the Subject Property has been used for agriculture, and agricultural chemicals
such as pesticides and herbicides were applied to crops over time. URS noted no specific
evidence of stains or storage related to agricultural chemicals, with the exceptions noted in
the stained soils above. Surface soils in five areas on the Subject Property were sampled in
2010 to evaluate concentrations of pesticides. The organochlorine pesticides dieldrin, endrin,
and endosulfan were detected above industrial screening levels (RWQCB ESLS) in selected
samples, but did not exceed other state or federal screening levels (CHHSLs or RSLs). The
pesticide results are discussed in more detail in Section 3.2.

e The EDR database search identified one former oil and gas well on the Subject Property that
was reported as abandoned in the 1950s. URS visited the reported location of the well during
the June 2010 and February 2012 site visits and found no evidence of the well. The history
and abandoned status of these wells is documented by DOGGR.
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URS did not encounter significant data gaps in performing this ESA, with the exception of the
following:

e Time intervals greater than 5 years between historical maps and resources; however, based
on the nature of the site use as agricultural fields and the site history available from sources
dating back to 1912, this data gap does not appear to be significant.

e Selected environmental agencies have not provided updates on their files regarding the
Subject Property at the time this report was prepared. Since the agency files were last
reviewed in 2010, it is unlikely that significant new information is available; however, an
addendum to this report will be issued if significant information is received from these
agencies.
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SECTIONEIGHT Conclusions

URS has performed an ESA of the Subject Property described in Section 1, located on Adohr
Road in unincorporated Kern County, California. Our work was conducted in conformance with
the scope and limitations of ASTM Practice E 1527-05. Any exceptions to, or deletions from,
this practice are described in Section 1.3, Limitations and Exceptions. This ESA identified the
following RECs:

The 2010 Phase Il investigation identified elevated concentrations of petroleum
hydrocarbons and other contaminants on the former equipment wash area immediately north
of the Subject Property boundary. Because the vertical and horizontal extent of
contamination were not defined by the Phase Il ESA, and this wash area discharged into a
ditch south of the Farm Operations Area boundary, the contamination is considered a
potential offsite REC to the Subject Property.

Stained soils were observed during the Subject Property visit, as detailed in Section 6.3.13.
The soil staining is likely to derive from handling of fuels, lubricating oils, and/or pesticides.
The AECOM 2010 Phase Il ESA sampled in the vicinity of the stained soil and identified
selected contaminants; however the extent of any subsurface impacts is not defined.

In addition to the above RECs the following potential environmental issues were noted: in the
opinion of URS, they are not considered RECs:

Surficial samples collected from the agricultural fields on the Subject Property identified
levels of pesticides dieldrin, endrin, and endosulfan at concentrations that exceed the
RWQCB ESLs, but did not exceed the state CHHSL or federal RSLs. These results are
consistent with the historical agricultural use, and no consistent spatial pattern of pesticides
above ESLs was observed

An agency database lists five former USTs located at Palm Farms, Inc., on Adohr Road.
Because the Subject Property is also located on Adohr Road, and the property was purchased
from Palm Farms, Inc., the USTs may have historically been located on or adjacent to the
Subject Property. The 2010 AECOM Phase Il ESA investigated selected potential locations
for these USTs and identified no USTs and no contamination associated with USTSs.
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SECTIONTEN Qualifications of Environmental Professionals

10.1 CORPORATE

URS, a Nevada Corporation, provides professional services in engineering and sciences applied
to the earth and its environment. One of the main areas of practice is Environmental Property
Investigation and Remediation, which involves the application of science and engineering to
contamination assessment and cleanup; the management, minimization, treatment, and disposal
of hazardous, solid and industrial waste; and regulatory compliance. Phase | ESAs are a part of
this practice area and have been conducted by URS globally for several decades.

10.2 INDIVIDUAL

The qualifications of the Project Manager and of the other Environmental Professionals involved
in this ESA meet the URS corporate requirements for performing ESAs.

Mr. Giorgio Molinario and Mr. Zenis Walley of the URS San Francisco office performed the site
reconnaissance, and Mr. Molinario authored the Phase | ESA report.

Mr. Molinario is an Environmental Chemist with more than 16 years of environmental
compliance and due diligence experience. He has conducted a number of Phase | ESAS in
California, the U.S., and internationally. His curriculum vitae is presented in Appendix A.

Mr. Walley is an experienced environmental compliance specialist with significant experience in
Phase | ESAs at power generation facilities.

Ms. Cindy Fischer of the URS Denver office performed the internal technical review of this
ESA. Ms. Fischer has over 20 years of relevant environmental professional experience.

April 27, 2012
Giorgio Molinario, REA 07436
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Appendix A
Curricula Vita







Areas of Expertise

Site Investigations and Remediation
Environmental Due Diligence
Regulatory Compliance

Education

M.A. (Thesis Pending)/
Environmental Studies/Brown
University

B.Sc./Chemistry/1992/Brown
University

Registration/Certification

Registered Environmental Assessor

/ CA / 07436

Training

40-Hour OSHA HAZWOPER

8-hour OSHA HAZWOPER
Supervisor

8-hour OSHA HAZWOPER
Refresher (2010)

8-Hour Mine Safety and Health
Administration Miner Safety
Training

5-Day EPA/AHERA Asbestos-
Contractor Supervisor

5-Day EPA/AHERA Asbestos-
Surveyor and Management
Planner

FEMA incident Command System
Level 200

USEP Level-A and Readiness
Training (2007)

American Red Cross Adult CPR
and First Aid

V:\MARKETING\ Resumes\ San Francisco\ Molinario\ Molinario_ESA 11.doc]

Giorgio Molinario, REA

Senior Environmental Chemist / Profect Manager

Overview

Mzr. Molinario has 16 years of site investigation, auditing, and regulatory
compliance experience. His experience includes due diligence and
environmental compliance audits for purchase/sale of individual industrial
plants or entire companies. He is well versed with complex numerical
analysis of data including cost estimating and the use of probabilistic tools
such as Crystal-Ball™ to forecast outcomes and costs. He has extensive
experience with the U.S. Environmental Protection Agency, Cal-EPA
Department of Toxic Substances Control, and private sites and has
constructively interacted with complex groups of regulators and
stakeholders.

Project Experience

Project Manager, Environmental Site Assessments (Phase I ESAs
and Due Diligence), 1996 - ongoing: Mr. Molinario Managed and
assisted with numerous ESAs for private and public clients. He
conducted ESAs for buyer and vendor sides, in the U.S. and abroad
including numerous fast-turnaround multi-site projects. In addition to
Phase I ESAs, Mr. Molinario has performed numerous Phase II
investigations and compliance audits in the U.S. and abroad targeting
specific issues and working under a variety of regulatory regimes. A brief
listing of some representative projects includes:

* DManaged numerous multi-site Phase I and II ESAs and limited
compliance audits of industrial, commercial, and residential site
portfolios across the U.S. and abroad;

" Co-wrote the site assessment guidance document for a major oil
company and implemented it on several site assessments.

® Managed Phase I and II ESAs of upstream oil and gas sites,
petroleum storage sites, manufacturing plants, chemical plants,
warehouses and distribution facilities, and landfills;

® Performed due diligence assessments in the US, UK, Italy, France,
Israel, and Dem. Rep. of Congo, and managed projects with due
diligence in Canada, Mexico, Germany, China, and India.

®  Managed several Phase I and II ESAs of proposed power plant sites
in California incorporating environmental due diligence, lender-
specific requirements, and strategic data collection to incorporate into
the California Energy Commission Application for Certification.

® Managed several Brownfield site assessments for the U.S. EPA
including multi-parcel sites, former industrial sites, and tribal land.



Giorgio Molinario
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Project Manager, Environmental Due Diligence (divestiture)
guidance document project, Confidential Major Oil Client,
California, 2004: In preparation for a major asset divestiture program
Mr. Molinario co-authored a due diligence guidance document
incorporating existing internal company protocols and industry best
practices. The guidance document includes different levels of due
diligence and sample checklists for assets ranging from retail portfolios to
upstream facilities. Mr. Molinario worked with company HES staff and
counsel to prepare the guidance that was later adopted as a company-wide
document. Following the preparation of the guidance document Mr.
Molinario ‘field tested’ the guidance on divestiture due diligence of the
upstream assets in the Democratic Republic of Congo and on divestiture
of two asphalt plants in the southwestern US.

Project Manager, Pre-acquisition Phase I and baseline Phase II site
investigations of two proposed power plant sites, Confidential
Client, California: Conducted environmental due diligence meeting
client and lender standards at these two proposed power plant sites prior
to site acquisition. Managed the baseline site investigation consisting of
soil and groundwater investigation. Integrated data collection with the
Application for Certification (AFC) team including collection of
additional surface water and groundwater data, and collaboration with the
biological survey teams.

Project Manager, Pre-acquisition due diligence and environmental
liability cost estimating for an underwater power cable project,
Confidential Client, California, 2007: Conducted environmental due
diligence on parcels identified for use as AC to DC converter stations at
the cable terminus. Prepared standard due diligence reports, as well as a
detailed environmental remediation/liability cost estimate for use in
planning potential remediation and redevelopment options.

Project Manager, Pre-acquisition due diligence of proposed
innovative hydrogen power plant site, Confidential Client,
California, 2010: This proposed power plant included over 1,000 acres
of buffer agricultural land and existing farm and industrial operations on
the proposed footprint. Mr. Molinario planned the site due diligence to
include additional items required for the power plant Application for
Certification (AFC). Mr. Molinario also planned the due diligence of the
proposed pipeline and power line linears serving the site. He authored the
environmental due diligence reports under an extremely aggressive project
schedule.

Project Manager, International Aluminum, due diligence,
compliance, and site investigation and remediation consulting 2006-
present, $1M: Mr. Molinario was the project manager for the private
equity acquisition of this vertically integrated industrial company. He
managed resources from multiple URS offices to conduct expedited site
audits. He advised the client, external counsel, and advisors on selecting a
subset of the sites for a securitized leaseback transaction that would
require additional due diligence and environmental compliance upgrades.
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He 1is currently overseeing environmental compliance and site
investigation and remediation tasks on multiple sites across the US for this
company.

Senior Auditor, Fluoropolymer and Fluorocarbon manufacturer, due
diligence and strategic acquisition consulting: Mr. Molinario was a
key player in the high-level due diligence and strategic acquisition
consulting for the proposed acquisition of a 900 million dollar
fluoropolymer and fluorocarbon manufacturing company with facilities in
U.S,, Italy, and Germany. Mr. Molinario visited manufacturing plants and
interviewed plant management, and senior environmental management to
identify due diligence issues, potential for catastrophic failures from to the
storage of hydofluoric acid, and future regulatory issues with the
continued production of CFCs, HCFCs, and the use of mercury cells in
the production of chlorine.

Task Manager, Pre-Acquisition Assessment, Former Oak Knoll
Naval Medical Center, Confidential Client, Oakland, CA, 2006 : Mr.
Molinatio was tasked to review and assess existing environmental reports
for this 180-acre navy hospital to prepare a strategy and probabilistic cost
estimate for environmental remediation in support of redevelopment. Mr.
Molinario prepared an inventory of environmental issues and a
probabilistic cost model to integrate environmental remediation into the
planning and redevelopment components of the project. The cost model
was used by the developer to determine the bidding price for this asset.

Project Manager/Group Manager, U.S. EPA Region IX START
Contract, 2006-2008. Managed URS’ environmental response group
during this contract that included over 150 task orders totaling over
$12M. In addition to managing the group Mr. Molinario managed and
performed a range of projects including emergency tresponses,
Brownfields site assessments, and expedited removals at CERCLA and
petroleum sites.

Project Manager/Project Chemist, State Superfund Sites, Cal-EPA
Department of Toxic Substances Control, 1997- ongoing: Managed
and performed a range of sampling, remedial, and report-writing tasks at
numerous state Superfund sites ranging from mercury recycling facilities
to former industrial facilities. Wrote sampling plans and Remedial
Investigation Reports, and site investigation and in situ remediation
projects.

Task Manager, San Francisco International Airport Runway Safety
Area CEQA/NEPA Permitting, San Francisco, CA, San Francisco
International Airport, 2011-present: Mr. Molinario managed the
hazardous material assessment of the Environmental Assessment (EA)
and Initial Study (IS) for this Runway Safety Area project. He assisted the
project team and client in evaluating contaminated sites that may pose
significant impacts to the construction, and preparing strategies to address
the impacts without impacting the project schedule.
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Subject Property Reconnaissance Photographs







URS

PHOTOGRAPHIC LOG

Hydrogen Energy
California LLC

HECA Subject Property
Kern County, CA

Date: 2/8/2012

Photo
1

Direction Photo
Taken:

West

Description:

View of the northwest
portion of the Subject
Property (left) and the
adjacent Farm
Operations Area (right)
across the drainage
ditch.

Photo
2

Direction Photo
Taken:

Northwest

Description:

View of the adjacent
property to the north.

This adjacent portion of
the Farm Operations
Area that was formerly
used as a storage area
for the Port Organics
fertilizer plant.




URS

PHOTOGRAPHIC LOG

Hydrogen Energy
California LLC

HECA Subject Property
Kern County, CA

Date: 2/8/2012

Photo
3

Direction Photo
Taken:

Northwest

Description:

View of the adjacent
property to the west
(across Dairy Road
right of way) which
consists of cultivated
fields.

Photo
4

Direction Photo
Taken:

Southwest

Description:

View of the Subject
Property from the
northeast.




URS

PHOTOGRAPHIC LOG

Hydrogen Energy
California LLC

HECA Subject Property
Kern County, CA

Date: 2/8/2012

Photo
5

Direction Photo
Taken:

West

Description:

View of the northeast
portion of the Subject
Property (upper left),
the Farm Operations
Area (background )and
adjacent fields to the
north (foreground).

Photo

6

Direction Photo
Taken:

Southwest

Description:

View of the eastern
portion of the Subject
Property from the
northeast edge.




URS

PHOTOGRAPHIC LOG

Hydrogen Energy
California LLC

HECA Subject Property
Kern County, CA

Date: 2/8/2012

Photo
4

Direction Photo
Taken:

North

Description:

View of the southern
portion of the Subject
Property taken from
one of the water wells
on the adjacent parcel
to the south.

Photo

8

Direction Photo
Taken:

South-southwest

Description:

View of the former
equipment wash area
on the Farm Operations
Area north of the
Subject Property. The
Subject Property is
visible in the
background.




URS

PHOTOGRAPHIC LOG

Hydrogen Energy
California LLC

HECA Subject Property
Kern County, CA

Date: 2/8/2012

Photo.

9

Direction Photo
Taken:

Southwest

Description:

Close-up view of the
former equipment wash
area discharge point
into the ditch that lies
north of the Subject
Property. The Subject
Property is in the
background.

Photo
10

Direction Photo
Taken:

West

Description:

View to the west of
north central portion of
the Subject Property
with the drainage ditch
in the foreground and
the Farm Operations
Area on the right.




URS

PHOTOGRAPHIC LOG

Hydrogen Energy
California LLC

HECA Subject Property
Kern County, CA

Date: 2/8/2012

Photo
11

Direction Photo
Taken:

Southwest

Description:

Close-up of the soil
staining adjacent to the
drainage ditch at the
end of the former crop
duster runway located
on the eastern portion
of the Subject Property.

Photo.
12

Direction Photo Taken:

West-northwest

Description:

View of the drainage
ditch adjacent to the
former runway on the
northeast portion of the
Subject Property and the
north adjacent parcel to
the north.
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