If you need help accessing this document, please contact us at msfc-ssfl-information@mail.nasa.gov.

Appendix 2A
AOC Look-Up Table Values



mailto:msfc-ssfl-information@mail.nasa.gov

This page intentionally left blank.



APPENDIX 2A
AOC LUT Cleanup Values

NASA Supplemental EIS for Soil Cleanup Activities, SSFL, Ventura, California

Screening Level -

Data Grouping Parameter Name AOC LUT Units Source

Aroclors Aroclor 1016 ° 17 ue/ke LuT
Aroclors Aroclor 1221° 33 pe/keg LuT
Aroclors Aroclor 1232° 17 ue/ke LuT
Aroclors Aroclor 1242 ° 17 pe/keg LuT
Aroclors Aroclor 1248° 17 ue/ke LuT
Aroclors Aroclor 1254 ° 17 pe/keg LuT
Aroclors Aroclor 1260 ° 17 ue/ke LuT
Aroclors Aroclor 1262 ° 33 pe/keg LuT
Aroclors Aroclor 1268 ° 33 ue/ke LuT
Aroclors Aroclor 5432 ° 50 pe/keg LuT
Aroclors Aroclor 5442 ° 50 ue/ke LuT
Aroclors Aroclor 5460 ° 50 pe/keg LuT
Dioxins and Furans DIOXINTEQM ** 0.912 pg/g LuT
Energetics 1,3,5-Trinitrobenzene 400 ug/kg RL
Energetics 1,3-Dinitrobenzene 400 ug/kg RL
Energetics 2,4,6-Trinitrotoluene 400 ug/kg RL
Energetics 2,4-diamino-6-nitrotoluene 1,000 ug/kg RL
Energetics 2,4-Dinitrotoluene 170 ug/kg RL
Energetics 2,6-diamino-4-nitrotoluene 1,000 ug/kg RL
Energetics 2,6-Dinitrotoluene 170 ug/kg RL
Energetics 2-Amino-4,6-dinitrotoluene 400 ug/kg RL
Energetics 2-Nitrotoluene 400 ug/kg RL
Energetics 3-Nitrotoluene 400 ug/kg RL
Energetics 4-Amino-2,6-dinitrotoluene 400 ug/kg RL
Energetics 4-Nitrotoluene 400 ug/kg RL
Energetics HMX 400 ug/kg RL
Energetics Nitrobenzene 170 ug/kg RL
Energetics Nitroglycerin 2,000 ug/kg RL
Energetics Perchlorate 1.63 ug/kg LUT
Energetics PETN 2,000 ug/kg RL
Energetics RDX 300 ug/kg LUT
Energetics Tetryl 400 ug/kg RL
General Chemistry Actinolite 1 percent RL
General Chemistry Amosite 1 percent RL
General Chemistry Anthophyllite 1 percent RL
General Chemistry Chrysotile 1 percent RL
General Chemistry Crocidolite 1 percent RL
General Chemistry Cyanide 0.6 mg/kg LUT
General Chemistry Fluoride 10.2 mg/kg LUT
General Chemistry Nitrogen, Nitrate (as N) 22.3 mg/kg LUT
General Chemistry Tremolite 1 percent RL
Herbicides 2,4,5-T 1.2 ug/kg LUT
Herbicides 2,4,5-TP 0.63 ug/kg LUT
Herbicides 2,4-D 5.8 ug/kg LUT
Herbicides 2,4-DB 2.4 ug/kg LUT
Herbicides 2,4-DP (Dichloroprop) 2.4 ug/kg LUT
Herbicides Dalapon 12.5 ug/kg LUT
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APPENDIX 2A
AOC LUT Cleanup Values

NASA Supplemental EIS for Soil Cleanup Activities, SSFL, Ventura, California

Screening Level -
Data Grouping Parameter Name AOC LUT Units Source
Herbicides Dicamba 1.3 ug/kg LUT
Herbicides Dinoseb 33 ug/kg LUT
Herbicides MCPA 761 ug/kg LUT
Herbicides MCPP (Mecoprop) 377 ug/kg LUT
Herbicides Pentachlorophenol 170 ug/kg LUT
Metals Aluminum 58,600 mg/kg LuT
Metals Antimony 0.86 mg/kg LUT
Metals Arsenic 46 mg/kg LUT
Metals Barium 371 mg/kg LUT
Metals Beryllium 2.2 mg/kg LuT
Metals Boron 34 mg/kg LUT
Metals Cadmium 0.7 mg/kg LuT
Metals Chromium 94 mg/kg LUT
Metals Chromium VI 2 mg/kg LUT
Metals Cobalt 44 mg/kg LUT
Metals Copper 119 mg/kg LUT
Metals Lead 49 mg/kg LUT
Metals Lithium 91 mg/kg LuT
Metals Manganese 1,120 mg/kg LUT
Metals Mercury 0.13 mg/kg LuUT
Metals Methyl Mercury 0.05 ug/kg LUT
Metals Molybdenum 3.2 mg/kg LuUT
Metals Nickel 132 mg/kg LUT
Metals Potassium 14,400 mg/kg LuT
Metals Selenium 1 mg/kg LUT
Metals Silver 0.2 mg/kg LuT
Metals Sodium 1,780 mg/kg LUT
Metals Strontium 163 mg/kg LuT
Metals Thallium 1.2 mg/kg LUT
Metals Vanadium 175 mg/kg LuT
Metals Zinc 215 mg/kg LUT
Metals Zirconium 19 mg/kg LuT
Pesticides Aldrin 0.24 ug/kg LUT
Pesticides Alpha-BHC 0.24 ug/kg LUT
Pesticides Beta-BHC 0.23 ug/kg LUT
Pesticides Chlordane 7 ug/kg LUT
Pesticides Delta-BHC 0.22 ug/kg LUT
Pesticides Dieldrin 0.48 ug/kg LUT
Pesticides Endosulfan | 0.24 ug/kg LUT
Pesticides Endosulfan II 0.48 ug/kg LUT
Pesticides Endosulfan Sulfate 0.48 ug/kg LUT
Pesticides Endrin 0.48 ug/kg LUT
Pesticides Endrin Aldehyde 0.7 ug/kg LUT
Pesticides Endrin Ketone 0.7 ug/kg LUT
Pesticides Gamma-BHC (Lindane) 0.24 ug/kg LUT
Pesticides Heptachlor 0.24 ug/kg LUT
Pesticides Heptachlor Epoxide 0.24 ug/kg LUT
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APPENDIX 2A
AOC LUT Cleanup Values

NASA Supplemental EIS for Soil Cleanup Activities, SSFL, Ventura, California

Screening Level -

Data Grouping Parameter Name AOC LUT Units Source
Pesticides Methoxychlor 2.4 ug/kg LUT
Pesticides Mirex 0.5 ug/kg LUT
Pesticides p,p-DDD 0.48 ug/kg LUT
Pesticides p,p-DDE 8.6 ug/kg LUT
Pesticides p,p-DDT 13 ug/kg LUT
Pesticides Toxaphene 8.8 ug/kg LUT
Phthalates Bis(2-ethylhexyl)phthalate 61 ug/kg LUT
Phthalates Butyl benzyl phthalate 100 ug/kg LUT
Phthalates Diethyl phthalate 27 ug/kg LUT
Phthalates Dimethyl phthalate 27 ug/kg LUT
Phthalates Di-n-butyl phthalate 27 ug/kg LUT
Phthalates Di-n-octyl phthalate 27 ug/kg LUT
Polycyclic Aromatic Hydrocarbon 1-Methylnaphthalene 2.5 ug/kg LUT
Polycyclic Aromatic Hydrocarbon 2-Methylnaphthalene 2.5 ug/kg LUT
Polycyclic Aromatic Hydrocarbon Acenaphthene 2.5 ug/kg LUT
Polycyclic Aromatic Hydrocarbon Acenaphthylene 2.5 ug/kg LUT
Polycyclic Aromatic Hydrocarbon Anthracene 2.5 ug/kg LUT
Polycyclic Aromatic Hydrocarbon Benzo(ghi)perylene 2.5 ug/kg LUT
Polycyclic Aromatic Hydrocarbon Fluoranthene 5.2 ug/kg LUT
Polycyclic Aromatic Hydrocarbon Fluorene 3.8 ug/kg LUT
Polycyclic Aromatic Hydrocarbon Naphthalene 3.6 ug/kg LUT
Polycyclic Aromatic Hydrocarbon PAHTEQM ° 4.47 ug/kg LUT
Polycyclic Aromatic Hydrocarbon Phenanthrene 3.9 ug/kg LUT
Polycyclic Aromatic Hydrocarbon Pyrene 5.6 ug/kg LUT
Semivolatile Organic Compound 1,2-Diphenylhydrazine/Azobenzene 170 ug/ke RL
Semivolatile Organic Compound 2,4,5-Trichlorophenol 170 ug/kg RL
Semivolatile Organic Compound 2,4,6-Trichlorophenol 170 ug/kg RL
Semivolatile Organic Compound 2,4-Dichlorophenol 170 ug/kg RL
Semivolatile Organic Compound 2,4-Dimethylphenol 170 ug/kg RL
Semivolatile Organic Compound 2,4-Dinitrophenol 330 ug/kg RL
Semivolatile Organic Compound 2-Chloronaphthalene 170 ug/kg RL
Semivolatile Organic Compound 2-Chlorophenol 170 ug/kg RL
Semivolatile Organic Compound 2-Methylphenol 170 ug/kg RL
Semivolatile Organic Compound 2-Nitroaniline 170 ug/kg RL
Semivolatile Organic Compound 2-Nitrophenol 170 ug/kg RL
Semivolatile Organic Compound 3,3'-Dichlorobenzidine 420 ug/kg RL
Semivolatile Organic Compound 3,5-Dimethylphenol 170 ug/kg RL
Semivolatile Organic Compound 3-Nitroaniline 170 ug/kg RL
Semivolatile Organic Compound 4,6-Dinitro-2-methylphenol 210 ug/kg RL
Semivolatile Organic Compound 4-Bromophenyl phenyl ether 170 ug/kg RL
Semivolatile Organic Compound 4-Chloro-3-methylphenol 170 ug/kg RL
Semivolatile Organic Compound 4-Chloroaniline 170 ug/kg RL
Semivolatile Organic Compound 4-Chlorophenyl phenyl ether 170 ug/kg RL
Semivolatile Organic Compound 4-Methylphenol 170 ug/kg RL
Semivolatile Organic Compound 4-Nitroaniline 420 ug/kg RL
Semivolatile Organic Compound 4-Nitrophenol 420 ug/kg RL
Semivolatile Organic Compound Aniline 210 ug/kg RL
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APPENDIX 2A
AOC LUT Cleanup Values

NASA Supplemental EIS for Soil Cleanup Activities, SSFL, Ventura, California

Screening Level -
Data Grouping Parameter Name AOC LUT Units Source
Semivolatile Organic Compound Benzidine 830 ug/kg RL
Semivolatile Organic Compound Benzoic acid 660 ug/kg LUT
Semivolatile Organic Compound Benzyl alcohol 170 ug/kg RL
Semivolatile Organic Compound bis(2-Chloroethoxy)methane 170 ug/kg RL
Semivolatile Organic Compound Bis(2-chloroethyl)ether 170 ug/kg RL
Semivolatile Organic Compound Bis(2-chloroisopropyl)ether 170 ug/kg RL
Semivolatile Organic Compound Carbazole 170 ug/kg RL
Semivolatile Organic Compound Dibenzofuran 170 ug/kg RL
Semivolatile Organic Compound Dichloroprop 2.4 ug/kg RL
Semivolatile Organic Compound Diisopropyl ether 10 ug/kg RL
Semivolatile Organic Compound Hexachlorobenzene 170 ug/kg RL
Semivolatile Organic Compound Hexachlorocyclopentadiene 420 ug/kg RL
Semivolatile Organic Compound Hexachloroethane 170 ug/kg RL
Semivolatile Organic Compound Hydrazine 5 ug/kg RL
Semivolatile Organic Compound Isophorone 170 ug/kg RL
Semivolatile Organic Compound Monomethyl Hydrazine 25 ug/kg RL
Semivolatile Organic Compound m-Terphenyl 170 ug/kg RL
Semivolatile Organic Compound n-Nitrosodimethylamine 10 ug/kg LUT
Semivolatile Organic Compound n-Nitroso-di-n-propylamine 170 ug/kg RL
Semivolatile Organic Compound n-Nitrosodiphenylamine 170 ug/kg RL
Semivolatile Organic Compound Phenol 170 ug/kg LUT
Semivolatile Organic Compound tert-Amyl methyl ether 5 pg/kg RL
Semivolatile Organic Compound tert-Butyl alcohol 50 ug/kg RL
Semivolatile Organic Compound tert-Butyl ethyl ether 5 ug/kg RL
Semivolatile Organic Compound Unsymetrical Dimethyl Hydrazine 25 ug/kg RL
Total Petroleum Hydrocarbon EFH (C10-C25) 5,000 ug/kg RL
Total Petroleum Hydrocarbon EFH (C10-C28) 5,000 ug/kg RL
Total Petroleum Hydrocarbon EFH (C12-C14) 5,000 ug/kg RL
Total Petroleum Hydrocarbon EFH (C12-C18) 5,000 ug/kg RL
Total Petroleum Hydrocarbon EFH (C13-C22) 5,000 ug/kg RL
Total Petroleum Hydrocarbon EFH (C15-C20) 5,000 ug/kg LUT
Total Petroleum Hydrocarbon EFH (C21-C30) 5,000 ug/kg RL
Total Petroleum Hydrocarbon GRO (C4-C12) 1,000 ug/kg RL
Total Petroleum Hydrocarbon GRO (C6-C10) 1,000 ug/kg RL
Total Petroleum Hydrocarbon GRO (C6-C12) 1,000 ug/kg RL
Total Petroleum Hydrocarbon GRO (C6-C14) 1,000 ug/kg RL
Total Petroleum Hydrocarbon GRO (C7-C12) 1,000 ug/kg RL
Total Petroleum Hydrocarbon GRO (C8-C11) 1,000 ug/kg RL
Total Petroleum Hydrocarbon ORO (€23-C32) 10,000 ug/kg RL
Total Petroleum Hydrocarbon ORO (C31-C40) 10,000 ug/kg RL
Total Petroleum Hydrocarbon o-Terphenyl 7 mg/kg LUT
Total Petroleum Hydrocarbon TOTAL EFH (C8-C30) 10,000 ug/kg RL
Total Petroleum Hydrocarbon TOTAL EFH (C8-C40) 10,000 ug/kg RL
Volatile Organic Compound 1,1,1,2-Tetrachloroethane 5 ug/kg RL
Volatile Organic Compound 1,1,1-Trichloroethane 5 ug/kg RL
Volatile Organic Compound 1,1,2,2-Tetrachloroethane 5 ug/kg RL
Volatile Organic Compound 1,1,2-Trichloro-1,2,2-trifluoroethane 5 ug/kg RL
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APPENDIX 2A
AOC LUT Cleanup Values

NASA Supplemental EIS for Soil Cleanup Activities, SSFL, Ventura, California

Screening Level -

Data Grouping Parameter Name AOC LUT Units Source
Volatile Organic Compound 1,1,2-Trichloroethane 5 ug/kg RL
Volatile Organic Compound 1,1-Dichloroethane 5 pe/ke RL
Volatile Organic Compound 1,1-Dichloroethene 5 ug/kg LUT
Volatile Organic Compound 1,1-Dichloropropene 5 ug/kg RL
Volatile Organic Compound 1,2,3-Trichlorobenzene 5 ug/kg RL
Volatile Organic Compound 1,2,3-Trichloropropane 5 ug/kg RL
Volatile Organic Compound 1,2,4-Trichlorobenzene 5 ug/kg RL
Volatile Organic Compound 1,2,4-Trimethylbenzene 5 ug/kg RL
Volatile Organic Compound 1,2-Dibromo-3-chloropropane 10 ug/kg RL
Volatile Organic Compound 1,2-Dibromoethane (EDB) 5 ug/kg RL
Volatile Organic Compound 1,2-Dichlorobenzene 5 ug/kg RL
Volatile Organic Compound 1,2-Dichloroethane 5 pe/keg RL
Volatile Organic Compound 1,2-Dichloropropane 5 ug/kg RL
Volatile Organic Compound 1,3,5-Trimethylbenzene 5 ug/kg RL
Volatile Organic Compound 1,3-Dichlorobenzene 5 ue/kg RL
Volatile Organic Compound 1,3-Dichloropropane 5 ug/kg RL
Volatile Organic Compound 1,4-Dichlorobenzene 5 ug/kg RL
Volatile Organic Compound 1,4-Dioxane (P-Dioxane) 10 ug/kg LUT
Volatile Organic Compound 2,2-Dichloropropane 5 ug/kg RL
Volatile Organic Compound 2-Butanone (Methyl ethyl ketone) 20 ug/kg RL
Volatile Organic Compound 2-Chloro-1,1,1-trifluoroethane 10 ug/kg RL
Volatile Organic Compound 2-Chloroethyl vinyl ether 10 ug/kg RL
Volatile Organic Compound 2-Chlorotoluene 5 ue/kg RL
Volatile Organic Compound 2-Hexanone 10 ug/kg LUT
Volatile Organic Compound 4-Chlorotoluene 10 ug/kg RL
Volatile Organic Compound 4-Methyl-2-pentanone (MIBK) 10 ug/kg RL
Volatile Organic Compound Acetone 20 ug/kg LUT
Volatile Organic Compound Benzene 5 pg/kg LUT
Volatile Organic Compound Bromobenzene 5 ue/ke RL
Volatile Organic Compound Bromochloromethane 5 pe/keg RL
Volatile Organic Compound Bromodichloromethane 5 ue/ke RL
Volatile Organic Compound Bromoform 5 pg/kg RL
Volatile Organic Compound Bromomethane 5 ue/keg RL
Volatile Organic Compound Carbon tetrachloride 5 pe/keg RL
Volatile Organic Compound Chlorobenzene 5 ug/kg RL
Volatile Organic Compound Chloroethane 5 pe/ke RL
Volatile Organic Compound Chloromethane 5 ug/kg RL
Volatile Organic Compound Chlorotrifluoroethylene 10 pe/keg RL
Volatile Organic Compound cis-1,2-Dichloroethene 5 ug/kg LUT
Volatile Organic Compound cis-1,3-Dichloropropene 5 ug/kg RL
Volatile Organic Compound Dibromochloromethane 5 ue/kg RL
Volatile Organic Compound Dibromomethane 5 pe/ke RL
Volatile Organic Compound Dichlorodifluoromethane 5 ug/kg RL
Volatile Organic Compound Ethanol 0.7 mg/kg LUT
Volatile Organic Compound Ethylbenzene 5 ug/kg LUT
Volatile Organic Compound Formaldehyde 1,870 ug/kg LUT
Volatile Organic Compound Hexachlorobutadiene 5 ug/kg LUT
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APPENDIX 2A
AOC LUT Cleanup Values

NASA Supplemental EIS for Soil Cleanup Activities, SSFL, Ventura, California

Screening Level -
Data Grouping Parameter Name AOC LUT Units Source
Volatile Organic Compound Isopropanol 1,000 ug/kg RL
Volatile Organic Compound Isopropylbenzene 5 pg/kg RL
Volatile Organic Compound m,p-Xylenes 5 ug/kg RL
Volatile Organic Compound Methanol 0.7 mg/kg LUT
Volatile Organic Compound Methylene chloride 10 ug/kg LUT
Volatile Organic Compound Methyl-tert-butyl Ether (MTBE) 5 ug/kg RL
Volatile Organic Compound n-butylbenzene 5 ug/kg RL
Volatile Organic Compound n-Propylbenzene 5 ug/kg RL
Volatile Organic Compound o-Xylene 5 ug/kg RL
Volatile Organic Compound p-Isopropyltoluene 5 ug/kg RL
Volatile Organic Compound sec-Butylbenzene 5 ug/kg RL
Volatile Organic Compound Styrene 5 ug/kg RL
Volatile Organic Compound tert-Butylbenzene 5 ue/kg RL
Volatile Organic Compound Tetrachloroethene 5 ug/kg LUT
Volatile Organic Compound Toluene 5 ug/kg LUT
Volatile Organic Compound trans-1,2-Dichloroethene 5 ug/kg RL
Volatile Organic Compound trans-1,3-Dichloropropene 5 ug/kg RL
Volatile Organic Compound Trichloroethene 5 ug/kg LUT
Volatile Organic Compound Trichlorofluoromethane 5 ug/kg RL
Volatile Organic Compound Trichloromethane (Chloroform) 5 pg/kg RL
Volatile Organic Compound Vinyl chloride 5 ug/kg LUT

Notes:

? Individual PCB coplanars and congeners are not listed in the table as they are accounted for under the Aroclor parameters.

® DIOXINTEQM is listed in the LUT as 2,3,7,8-TCDD TEQ.

¢ Individual dioxins and furans congeners included in the TEQ calculation (DIOXINTEQM) are not listed in the table;

results were compared against the calculated TEQ, which takes the individual congeners into account.

4 PAHTEQM is listed in the LUT as benzo(a)pyrene TEQ. Benzo(a)pyrene equivalence was developed based on the sum of carcinogenic PAHs.

To evaluate benzo(a)pyrene equivalence, carcinogenic PAHs need to meet background study MRLs.

ug/kg = microgram(s) per kilogram
AOC = Administrative Order on Consent

BHC = hexachlorocyclohexane

DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
DDT = dichlorodiphenyltrichloroethane

DIOXINTEQM = dioxins and furans toxic equivalency

EFH = extractable fuel hydrocarbon

GRO = gasoline range organic
LUT = Look-up Table

mg/kg = milligram(s) per kilogram

MRL = method reporting limit
ORO = oil range organic

PAHTEQM = PAHSs toxic equivalency
PETN = pentaerythritol tetranitrate

pg/g = picogram(s) per gram

RDX = cyclotrimethylenetrinitramine

RL = reporting limit

TEQ = toxic equivalence quotient
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APPENDIX 2B
Revised LUT Cleanup Values

NASA Supplemental EIS for Soil Cleanup Activities, SSFL, Ventura, California

Screening Level -

Data Grouping Parameter Name Revised LUT Soil Units

Aroclors Aroclor 1016 ® 17 ug/kg
Aroclors Aroclor 1221 ° 33 ug/kg
Aroclors Aroclor 1232 ° 17 ug/kg
Aroclors Aroclor 1242 ° 17 ug/kg
Aroclors Aroclor 1248 ° 17 ug/kg
Aroclors Aroclor 1254 ° 17 ug/kg
Aroclors Aroclor 1260 ° 17 ug/kg
Aroclors Aroclor 1262 ° 33 ug/kg
Aroclors Aroclor 5432 ° 50 ug/kg
Aroclors Aroclor 5442 ° 50 ug/kg
Aroclors Aroclor 5460 ° 50 ug/kg
Aroclors PCB-1268 (Aroclor 1268) 33 ug/kg
Aroclors PCBTEQM 6.5131 pg/g
Dioxins and Furans DIOXTEQM be 4.6 pe/s
Energetics 1,3,5-Trinitrobenzene 400 ug/kg
Energetics 1,3-Dinitrobenzene 400 ug/kg
Energetics 2,4,6-Trinitrotoluene 400 ug/kg
Energetics 2,4-diamino-6-nitrotoluene 1000 ug/kg
Energetics 2,4-Dinitrotoluene 170 ug/kg
Energetics 2,6-diamino-4-nitrotoluene 1000 ug/kg
Energetics 2,6-Dinitrotoluene 170 ug/kg
Energetics 2-Amino-4,6-dinitrotoluene 400 ug/kg
Energetics 2-Nitrotoluene 400 ug/kg
Energetics 3-Nitrotoluene 400 ug/kg
Energetics 4-Amino-2,6-dinitrotoluene 400 ug/kg
Energetics 4-Nitrotoluene 400 ug/kg
Energetics HMX 400 ug/kg
Energetics Nitrobenzene 170 ug/kg
Energetics Nitroglycerin 2000 ug/kg
Energetics Perchlorate 1.63 ug/kg
Energetics PETN 2000 ug/kg
Energetics RDX 300 ug/kg
Energetics Tetryl 400 ug/kg
General Chemistry Actinolite’ 1 PERCENT
General Chemistry Amosite 1 PERCENT
General Chemistry Anthophyllite 1 PERCENT
General Chemistry Chrysotile 1 PERCENT
General Chemistry Crocidolite 1 PERCENT
General Chemistry Cyanides, Total 0.6 mg/kg
General Chemistry Fluoride 10.2 mg/kg
General Chemistry Nitrogen, Nitrate (as N) 22.3 mg/kg
General Chemistry Tremolite 1 PERCENT
Herbicides 2,4,5-T (Trichlorophenoxyacetic Acid) 1.2 ug/kg
Herbicides 2,4-D (Dichlorophenoxyacetic acid) 5.8 ug/kg
Herbicides 2,4-Dichlorophenoxybutyric acid 2.4 ug/kg
Herbicides Dalapon 12.5 ug/kg
Herbicides Dicamba 1.3 ug/kg
Herbicides Dichloroprop 2.4 ug/kg
Herbicides Dinoseb 3.3 ug/kg
Herbicides MCPA 761 ug/kg
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APPENDIX 2B
Revised LUT Cleanup Values

NASA Supplemental EIS for Soil Cleanup Activities, SSFL, Ventura, California

Screening Level -

Data Grouping Parameter Name Revised LUT Soil Units
Herbicides MCPP 377 ug/kg
Herbicides Silvex (2,4,5-TP) 0.63 ug/kg
Metals Aluminum 58600 mg/kg
Metals Antimony 30 mg/kg
Metals Arsenic 46 mg/kg
Metals Barium 371 mg/kg
Metals Beryllium 2.2 mg/kg
Metals Boron 34 mg/kg
Metals Cadmium 1.7 mg/kg
Metals Chromium 94 mg/kg
Metals Chromium VI 2 mg/kg
Metals Cobalt 44 mg/kg
Metals Copper 119 mg/kg
Metals Lead 49 mg/kg
Metals Lithium 91 mg/kg
Metals Manganese 1120 mg/kg
Metals Mercury 0.13 mg/kg
Metals Molybdenum 3.2 mg/kg
Metals Nickel 132 mg/kg
Metals Potassium 14400 mg/kg
Metals Selenium 1 mg/kg
Metals Silver 380 mg/kg
Metals Sodium 1780 mg/kg
Metals Strontium 163 mg/kg
Metals Thallium 1.2 mg/kg
Metals Vanadium 175 mg/kg
Metals Zinc 215 mg/kg
Metals Zirconium 19 mg/kg
Pesticides 4,4-DDD 0.48 ug/kg
Pesticides 4,4’-DDE 8.6 ug/kg
Pesticides 4,4-DDT 13 ug/kg
Pesticides Aldrin 0.24 ug/kg
Pesticides Alpha-BHC 0.24 ug/kg
Pesticides Beta-BHC 0.23 ug/kg
Pesticides Chlordane 7 ug/kg
Pesticides Chlordane (Technical) 7 ug/kg
Pesticides Delta-BHC 0.22 ug/kg
Pesticides Dieldrin 0.48 ug/kg
Pesticides Endosulfan | 0.24 ug/kg
Pesticides Endosulfan I 0.48 ug/kg
Pesticides Endosulfan Sulfate 0.48 ug/kg
Pesticides Endrin 0.48 ug/kg
Pesticides Endrin Aldehyde 0.7 ug/kg
Pesticides Endrin ketone 0.7 ug/kg
Pesticides gamma-BHC 0.24 ug/kg
Pesticides Heptachlor 0.24 ug/kg
Pesticides Heptachlor Epoxide 0.24 ug/kg
Pesticides Methoxychlor 2.4 ug/kg
Pesticides Mirex 0.5 ug/kg
Pesticides Toxaphene 8.8 ug/kg
Phthalates Bis(2-ethylhexyl)phthalate 61 ug/kg
Phthalates Butyl benzyl phthalate 100 ug/kg
Phthalates Diethyl phthalate 27 ug/kg
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APPENDIX 2B
Revised LUT Cleanup Values

NASA Supplemental EIS for Soil Cleanup Activities, SSFL, Ventura, California

Screening Level -

Data Grouping Parameter Name Revised LUT Soil Units
Phthalates Dimethyl phthalate 27 ug/kg
Phthalates Di-n-butyl phthalate 27 ug/kg
Phthalates Di-n-octyl phthalate 27 ug/kg
Polycyclic Aromatic Hydrocarbon 1-Methylnaphthalene 2.5 ug/kg
Polycyclic Aromatic Hydrocarbon 2-Methylnaphthalene 2.5 ug/kg
Polycyclic Aromatic Hydrocarbon Acenaphthene 2.5 ug/kg
Polycyclic Aromatic Hydrocarbon Acenaphthylene 2.5 ug/kg
Polycyclic Aromatic Hydrocarbon Anthracene 2.5 ug/kg
Polycyclic Aromatic Hydrocarbon Benzo(a)anthracene 1.67 ug/kg
Polycyclic Aromatic Hydrocarbon Benzo(a)pyrene 1.67 ug/kg
Polycyclic Aromatic Hydrocarbon Benzo(b)fluoranthene 1.67 ug/kg
Polycyclic Aromatic Hydrocarbon Benzo(ghi)perylene 2.5 ug/kg
Polycyclic Aromatic Hydrocarbon Benzo(k)fluoranthene 1.67 ug/kg
Polycyclic Aromatic Hydrocarbon Chrysene 1.67 ug/kg
Polycyclic Aromatic Hydrocarbon Dibenzo(a,h)anthracene 1.67 ug/kg
Polycyclic Aromatic Hydrocarbon Fluoranthene 5.2 ug/kg
Polycyclic Aromatic Hydrocarbon Fluorene 3.8 ug/kg
Polycyclic Aromatic Hydrocarbon Indeno(1,2,3-cd)pyrene 1.67 ug/kg
Polycyclic Aromatic Hydrocarbon Naphthalene 3.6 ug/kg
Polycyclic Aromatic Hydrocarbon PAHTEQM ° 110 ug/kg
Polycyclic Aromatic Hydrocarbon Phenanthrene 3.9 ug/kg
Polycyclic Aromatic Hydrocarbon Pyrene 5.6 ug/kg
Semivolatile Organic Compound 1,2-Diphenylhydrazine/Azobenzene 170 ug/kg
Semivolatile Organic Compound 2,4,5-Trichlorophenol 170 ug/kg
Semivolatile Organic Compound 2,4,6-Trichlorophenol 170 ug/kg
Semivolatile Organic Compound 2,4-Dichlorophenol 170 ug/kg
Semivolatile Organic Compound 2,4-Dimethylphenol 170 ug/kg
Semivolatile Organic Compound 2,4-Dinitrophenol 330 ug/kg
Semivolatile Organic Compound 2-Chloronaphthalene 170 ug/kg
Semivolatile Organic Compound 2-Chlorophenol 170 ug/kg
Semivolatile Organic Compound 2-Methylphenol 170 ug/kg
Semivolatile Organic Compound 2-Nitroaniline 170 ug/kg
Semivolatile Organic Compound 2-Nitrophenol 170 ug/kg
Semivolatile Organic Compound 3,3'-Dichlorobenzidine 420 ug/kg
Semivolatile Organic Compound 3,5-Dimethyl phenol 170 ug/kg
Semivolatile Organic Compound 3-Nitroaniline 170 ug/kg
Semivolatile Organic Compound 4,6-Dinitro-2-methylphenol 210 ug/kg
Semivolatile Organic Compound 4-Bromophenyl phenyl ether 170 ug/kg
Semivolatile Organic Compound 4-Chloro-3-methylphenol 170 ug/kg
Semivolatile Organic Compound 4-Chloroaniline 170 ug/kg
Semivolatile Organic Compound 4-Chlorophenyl phenyl ether 170 ug/kg
Semivolatile Organic Compound 4-Methylphenol 170 ug/kg
Semivolatile Organic Compound 4-Nitroaniline 420 ug/kg
Semivolatile Organic Compound 4-Nitrophenol 420 ug/kg
Semivolatile Organic Compound Aniline 210 ug/kg
Semivolatile Organic Compound Benzidine 830 ug/kg
Semivolatile Organic Compound Benzoic acid 660 ug/kg
Semivolatile Organic Compound Benzyl alcohol 170 ug/kg
Semivolatile Organic Compound bis(2-Chloroethoxy)methane 170 ug/kg
Semivolatile Organic Compound Bis(2-chloroethyl)ether 170 ug/kg
Semivolatile Organic Compound Bis(2-chloroisopropyl)ether 170 ug/kg
Semivolatile Organic Compound Carbazole 170 ug/kg
Semivolatile Organic Compound Dibenzofuran 170 ug/kg

AX0822181311COS

30f6



APPENDIX 2B
Revised LUT Cleanup Values
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Screening Level -

Data Grouping Parameter Name Revised LUT Soil Units
Semivolatile Organic Compound Diisopropyl ether 10 ug/kg
Semivolatile Organic Compound Hexachlorobenzene 170 ug/kg
Semivolatile Organic Compound Hexachlorocyclopentadiene 420 ug/kg
Semivolatile Organic Compound Hexachloroethane 170 ug/kg
Semivolatile Organic Compound Hydrazine 5 ug/kg
Semivolatile Organic Compound Isophorone 170 ug/kg
Semivolatile Organic Compound Monomethyl Hydrazine 25 ug/kg
Semivolatile Organic Compound m-Terphenyl 170 ug/kg
Semivolatile Organic Compound n-Nitrosodimethylamine 10 ug/kg
Semivolatile Organic Compound n-Nitroso-di-n-propylamine 170 ug/kg
Semivolatile Organic Compound n-Nitrosodiphenylamine 170 ug/kg
Semivolatile Organic Compound Pentachlorophenol 170 ug/kg
Semivolatile Organic Compound Phenol 170 ug/kg
Semivolatile Organic Compound tert-Amyl methyl ether 5 ug/kg
Semivolatile Organic Compound tert-Butyl alcohol 50 ug/kg
Semivolatile Organic Compound tert-Butyl ethyl ether 5 ug/kg
Semivolatile Organic Compound Unsymetrical Dimethyl Hydrazine 25 ug/kg
Total Petroleum Hydrocarbons Diesel Range Organics (C12-C14) 1000000 ug/kg
Total Petroleum Hydrocarbons Diesel Range Organics (C15-C20) 1000000 ug/kg
Total Petroleum Hydrocarbons Diesel Range Organics (C21-C30) 1000000 ug/kg
Total Petroleum Hydrocarbons Diesel Range Organics (C8-C11) 1000000 ug/kg
Total Petroleum Hydrocarbons Diesel Range Organics (C8-C30) 1000000 ug/kg
Total Petroleum Hydrocarbons EFH (C10-C25) 1000000 ug/kg
Total Petroleum Hydrocarbons EFH (C10-C28) 1000000 ug/kg
Total Petroleum Hydrocarbons EFH (C11-C14) 1000000 ug/kg
Total Petroleum Hydrocarbons EFH (C11-C15) 1000000 ug/kg
Total Petroleum Hydrocarbons EFH (C12-C14) 1000000 ug/kg
Total Petroleum Hydrocarbons EFH (C12-C18) 1000000 ug/kg
Total Petroleum Hydrocarbons EFH (C13-C22) 1000000 ug/kg
Total Petroleum Hydrocarbons EFH (C14-C20) 1000000 ug/kg
Total Petroleum Hydrocarbons EFH (C15-C20) 1000000 ug/kg
Total Petroleum Hydrocarbons EFH (C20-C30) 1000000 ug/kg
Total Petroleum Hydrocarbons EFH (C21-C30) 1000000 ug/kg
Total Petroleum Hydrocarbons EFH (C24-C28) Not applicable Not applicable
Total Petroleum Hydrocarbons GRO (C4-C12) 1000000 ug/kg
Total Petroleum Hydrocarbons GRO (C6-C10) 1000000 ug/kg
Total Petroleum Hydrocarbons GRO (C6-C12) 1000000 ug/kg
Total Petroleum Hydrocarbons GRO (C6-C14) 1000000 ug/kg
Total Petroleum Hydrocarbons GRO (C7-C12) 1000000 ug/kg
Total Petroleum Hydrocarbons GRO (C8-C11) 1000000 ug/kg
Total Petroleum Hydrocarbons ORO (C23-C32) 1000000 ug/kg
Total Petroleum Hydrocarbons ORO (C24-C36) 1000000 ug/kg
Total Petroleum Hydrocarbons ORO (C31-C40) 1000000 ug/kg
Total Petroleum Hydrocarbons TOTAL EFH(C8-C30) 1000000 ug/kg
Total Petroleum Hydrocarbons TOTAL EFH(C8-C40) 1000000 ug/kg
Volatile Organic Compound 1,1,1,2-Tetrachloroethane 5 ug/kg
Volatile Organic Compound 1,1,1-Trichloroethane 5 ug/kg
Volatile Organic Compound 1,1,2,2-Tetrachloroethane 5 ug/kg
Volatile Organic Compound 1,1,2-Trichloro-1,2,2-trifluoroethane 5 ug/kg
Volatile Organic Compound 1,1,2-Trichloroethane 5 ug/kg
Volatile Organic Compound 1,1-Dichloroethane 5 ug/kg
Volatile Organic Compound 1,1-Dichloroethene 5 ug/kg
Volatile Organic Compound 1,1-Dichloropropene 5 ug/kg
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APPENDIX 2B
Revised LUT Cleanup Values

NASA Supplemental EIS for Soil Cleanup Activities, SSFL, Ventura, California

Screening Level -

Data Grouping Parameter Name Revised LUT Soil Units
Volatile Organic Compound 1,2,3-Trichlorobenzene 5 ug/kg
Volatile Organic Compound 1,2,3-Trichloropropane 5 ug/kg
Volatile Organic Compound 1,2,4-Trichlorobenzene 5 ug/kg
Volatile Organic Compound 1,2,4-Trimethylbenzene 5 ug/kg
Volatile Organic Compound 1,2-Dibromo-3-chloropropane 10 ug/kg
Volatile Organic Compound 1,2-Dibromoethane (EDB) 5 ug/kg
Volatile Organic Compound 1,2-Dichlorobenzene 5 ug/kg
Volatile Organic Compound 1,2-Dichloroethane 5 ug/kg
Volatile Organic Compound 1,2-Dichloropropane 5 ug/kg
Volatile Organic Compound 1,3,5-Trimethylbenzene 5 ug/kg
Volatile Organic Compound 1,3-Dichlorobenzene 5 ug/kg
Volatile Organic Compound 1,3-Dichloropropane 5 ug/kg
Volatile Organic Compound 1,4-Dichlorobenzene 5 ug/kg
Volatile Organic Compound 1,4-Dioxane (P-Dioxane) 10 ug/kg
Volatile Organic Compound 2,2-Dichloropropane 5 ug/kg
Volatile Organic Compound 2-Butanone (MEK) 20 ug/kg
Volatile Organic Compound 2-Chloro-1,1,1-trifluoroethane 10 ug/kg
Volatile Organic Compound 2-Chloroethyl vinyl ether 10 ug/kg
Volatile Organic Compound 2-Chlorotoluene 5 ug/kg
Volatile Organic Compound 2-Hexanone 10 ug/kg
Volatile Organic Compound 4-Chlorotoluene 10 ug/kg
Volatile Organic Compound 4-Methyl-2-pentanone (MIBK) 10 ug/kg
Volatile Organic Compound Acetone 61000000 ug/kg
Volatile Organic Compound Benzene 5 ug/kg
Volatile Organic Compound Bromobenzene 5 ug/kg
Volatile Organic Compound Bromochloromethane 5 ug/kg
Volatile Organic Compound Bromodichloromethane 5 ug/kg
Volatile Organic Compound Bromoform 5 ug/kg
Volatile Organic Compound Bromomethane 5 ug/kg
Volatile Organic Compound Carbon tetrachloride 5 ug/kg
Volatile Organic Compound Chlorobenzene 5 ug/kg
Volatile Organic Compound Chloroethane 5 ug/kg
Volatile Organic Compound Chloromethane 5 ug/kg
Volatile Organic Compound Chlorotrifluoroethylene 10 ug/kg
Volatile Organic Compound cis-1,2-Dichloroethene 5 ug/kg
Volatile Organic Compound cis-1,3-Dichloropropene 5 ug/kg
Volatile Organic Compound Dibromochloromethane 5 ug/kg
Volatile Organic Compound Dibromomethane 5 ug/kg
Volatile Organic Compound Dichlorodifluoromethane 5 ug/kg
Volatile Organic Compound Ethanol 700 ug/kg
Volatile Organic Compound Ethylbenzene 5 ug/kg
Volatile Organic Compound Formaldehyde 1870 ug/kg
Volatile Organic Compound Hexachlorobutadiene 5 ug/kg
Volatile Organic Compound Isopropanol 1000 ug/kg
Volatile Organic Compound Isopropylbenzene 5 ug/kg
Volatile Organic Compound m,p-Xylenes 5 ug/kg
Volatile Organic Compound Methanol 700 ug/kg
Volatile Organic Compound Methylene chloride 10 ug/kg
Volatile Organic Compound Methyl-tert-butyl Ether (MTBE) 5 ug/kg
Volatile Organic Compound n-butylbenzene 5 ug/kg
Volatile Organic Compound n-Propylbenzene 5 ug/kg
Volatile Organic Compound o-Xylene 5 ug/kg
Volatile Organic Compound p-Isopropyltoluene 5 ug/kg
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Revised LUT Cleanup Values

NASA Supplemental EIS for Soil Cleanup Activities, SSFL, Ventura, California

Screening Level -

Data Grouping Parameter Name Revised LUT Soil Units
Volatile Organic Compound sec-Butylbenzene 5 ug/kg
Volatile Organic Compound Styrene 5 ug/kg
Volatile Organic Compound tert-Butylbenzene 5 ug/kg
Volatile Organic Compound Tetrachloroethene 5 ug/kg
Volatile Organic Compound Toluene 5 ug/kg
Volatile Organic Compound trans-1,2-Dichloroethene 5 ug/kg
Volatile Organic Compound trans-1,3-Dichloropropene 5 ug/kg
Volatile Organic Compound Trichloroethene 5 ug/kg
Volatile Organic Compound Trichlorofluoromethane 5 ug/kg
Volatile Organic Compound Trichloromethane (Chloroform) 5 ug/kg
Volatile Organic Compound Vinyl chloride 5 ug/kg

Notes:

? Individual PCB coplanars and congeners are not listed in the table as they are accounted for under the Aroclor parameters.

b DIOXINTEQM is listed in the LUT as 2,3,7,8-TCDD TEQ.
¢ Individual dioxins and furans congeners included in the TEQ calculation (DIOXINTEQM) are not listed in the table;

results were compared against the calculated TEQ, which takes the individual congeners into account.

4 PAHTEQM is listed in the LUT as benzo(a)pyrene TEQ. Benzo(a)pyrene equivalence was developed based on the sum of
carcinogenic PAHs. To evaluate benzo(a)pyrene equivalence, carcinogenic PAHs need to meet background study MRLs.

“Alternative cleanups may implement soil, sediment, and soil gas remedial goals that vary; for the purpose of this document,
screening values shown are reduced to soil media.
factinolite, a general chemistry parameter, reports different screening values for soil and sediment;

this table defers to the soil screening value to maintain comparison to the AOC LUT values.

pg/kg = microgram(s) per kilogram
ug/m3 = microgram(s) per cubic meter
BHC = hexachlorocyclohexane

DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
DDT = dichlorodiphenyltrichloroethane
DIOXINTEQM = dioxins and furans toxic equivalency
GRO = gasoline range organic

LUT = Look-up Table

mg/kg = milligram(s) per kilogram

MRL = method reporting limit
PAHTEQM = PAHs toxic equivalency
PCB = polychlorinated biphenyl

PETN = pentaerythritol tetranitrate
pg/g = picogram(s) per gram

RDX = cyclotrimethylenetrinitramine
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APPENDIX 2C

Suburban Residential Based Cleanup Values

NASA Supplemental EIS for Soil Cleanup Activities, SSFL, Ventura, California

Screening Level -

Screening Level -

Data Grouping Parameter Name HHRA Soilf Units ERA Soil’ Units
Aroclors Aroclor 1016 ° 3,800 ug/kg 1,200 ug/kg
Aroclors Aroclor 1242 220 ug/kg 430 ug/kg
Aroclors Aroclor 1248 * 220 ug/kg 64 ug/kg
Aroclors Aroclor 1254 * 220 ug/kg 390 ug/kg
Aroclors Aroclor 1260 230 ug/kg 250 ug/kg
Aroclors Aroclor 5460 * 220 pg/kg 410 pug/kg
Dioxins and Furans DIOXINTEQM °* 4.7 pe/g 5 pg/g
General Chemistry Cyanide 23 mg/kg 1.8 mg/kg
General Chemistry Fluoride 3,000 mg/kg Not applicable Not applicable
General Chemistry Nitrogen, Nitrate (as N) Not applicable Not applicable 5,200 mg/kg
General Chemistry O-Phosphate (as P) Not applicable Not applicable 0.35 mg/kg
Herbicides Pentachlorophenol 960 ug/kg 10,000 ug/kg
Metals Aluminum 75,000 mg/kg 58,600 ¢ mg/kg
Metals Antimony 26 mg/kg 24 mg/kg
Metals Arsenic 46 ¢ mg/kg 74 mg/kg
Metals Barium 11,000 mg/kg 1,410 mg/kg
Metals Beryllium 3 mg/kg 42 mg/kg
Metals Boron 15,000 mg/kg 100 mg/kg
Metals Cadmium 5.2 mg/kg 0.7°¢ mg/kg
Metals Calcium Not applicable Not applicable 23 mg/kg
Metals Chromium 36,000 mg/kg 330 mg/kg
Metals Chromium VI 2° mg/kg 30 mg/kg
Metals Cobalt 44° mg/kg 850 mg/kg
Metals Copper 3,000 mg/kg 420 mg/kg
Metals Lead 80 mg/kg 49 ¢ mg/kg
Metals Lithium 150 mg/kg 170 mg/kg
Metals Manganese 1,120 ¢ mg/kg 10,500 mg/kg
Metals Mercury 8.8 mg/kg 0.29 mg/kg
Metals Molybdenum 380 mg/kg 3.9 mg/kg
Metals Nickel 490 mg/kg 132°¢ mg/kg
Metals Potassium Not applicable Not applicable Not applicable Not applicable
Metals Selenium 380 mg/kg 7.2 mg/kg
Metals Silver 230 mg/kg 220 mg/kg
Metals Sodium Not applicable Not applicable Not applicable Not applicable
Metals Strontium 46,000 mg/kg 1010 mg/kg
Metals Thallium 1.2° mg/kg 12 mg/kg
Metals Titanium Not applicable Not applicable 73 mg/kg
Metals Vanadium 180 mg/kg 175°¢ mg/kg
Metals Zinc 23,000 mg/kg 215°¢ mg/kg
Metals Zirconium 19°¢ mg/kg Not applicable Not applicable
Pesticides Aldrin 34 ug/kg 570 ug/kg
Pesticides Alpha- BHC 95 ug/kg 2,900 ug/kg
Pesticides Beta- BHC 330 ug/kg 2,900 ug/kg
Pesticides Chlordane 440 ug/kg 5,600 ug/kg
Pesticides Delta- BHC Not applicable ug/kg Not applicable ug/kg
Pesticides Dieldrin 37 ug/kg 400 ug/kg
Pesticides Endosulfan | 410,000 ug/kg 4,200 ug/kg
Pesticides Endosulfan Sulfate 410,000 ug/kg 4,400 ug/kg
Pesticides Endrin 20,000 ug/kg 79 ug/kg
Pesticides Endrin Aldehyde 20,000 ug/kg 92 ug/kg
Pesticides Endrin Ketone 20,000 ug/kg 86 ug/kg
Pesticides Gamma- BHC (Lindane) 540 ug/kg 5,600 ug/kg
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Suburban Residential Based Cleanup Values
NASA Supplemental EIS for Soil Cleanup Activities, SSFL, Ventura, California

Screening Level - Screening Level -

Data Grouping Parameter Name HHRA Soilf Units ERA Soil’ Units
Pesticides Heptachlor 120 ug/kg 3,600 ug/kg
Pesticides Heptachlor Epoxide 61 ug/kg 6.5 ug/kg
Pesticides Methoxychlor 340,000 ug/kg 50,000 ug/kg
Pesticides p,p- DDD 2,500 ug/kg 850 ug/kg
Pesticides p,p- DDE 1,700 ug/kg 280 ug/kg
Pesticides p,p- DDT 1,800 ug/kg 580 ug/kg
Phthalates Bis(2- ethylhexyl)phthalate 38,000 ug/kg 65,000 ug/kg
Phthalates Butyl benzyl phthalate 280,000 ug/kg 260,000 ug/kg
Phthalates Di- n- butyl phthalate 6,100,000 ug/kg 1,100 ug/kg
Phthalates Di- n- octyl phthalate 610,000 ug/kg 130,000 ug/kg
Phthalates Diethyl phthalate 49,000,000 ug/kg 23,000 ug/kg
Phthalates Dimethyl phthalate 49,000,000 ug/kg 45,000 ug/kg
Polycyclic Aromatic Hydrocarbon 1- Methylnaphthalene 16,000 ug/kg 260,000 ug/kg
Polycyclic Aromatic Hydrocarbon 2- Methylnaphthalene 220,000 ug/kg 260,000 ug/kg
Polycyclic Aromatic Hydrocarbon Acenaphthene 3,300,000 ug/kg 12,000 ug/kg
Polycyclic Aromatic Hydrocarbon Acenaphthylene 3,300,000 ug/kg 3,300 ug/kg
Polycyclic Aromatic Hydrocarbon Anthracene 16,000,000 ug/kg 25,000 ug/kg
Polycyclic Aromatic Hydrocarbon Benzo(a)anthracene 1,000 ug/kg 180,000 ug/kg
Polycyclic Aromatic Hydrocarbon Benzo(a)pyrene 110 ug/kg 240,000 ug/kg
Polycyclic Aromatic Hydrocarbon Benzo(b)fluoranthene 1,100 ug/kg 120,000 ug/kg
Polycyclic Aromatic Hydrocarbon Benzo(e)pyrene 1,600,000 ug/kg 120,000 ug/kg
Polycyclic Aromatic Hydrocarbon Benzo(ghi)perylene 1,600,000 ug/kg 110,000 ug/kg
Polycyclic Aromatic Hydrocarbon Benzo(k)fluoranthene 11,000 ug/kg 120,000 ug/kg
Polycyclic Aromatic Hydrocarbon Chrysene 110,000 ug/kg 130,000 ug/kg
Polycyclic Aromatic Hydrocarbon Dibenzo(ah)anthracene 110 ug/kg 140,000 ug/kg
Polycyclic Aromatic Hydrocarbon Fluoranthene 2,200,000 ug/kg 930,000 ug/kg
Polycyclic Aromatic Hydrocarbon Fluorene 2,200,000 ug/kg 5,400 ug/kg
Polycyclic Aromatic Hydrocarbon Indeno(1,2,3- cd)pyrene 1,100 ug/kg 120,000 ug/kg
Polycyclic Aromatic Hydrocarbon Naphthalene 1,900 ug/kg 130,000 ug/kg
Polycyclic Aromatic Hydrocarbon PAHTEQM ° 110 ug/kg Not applicable Not applicable
Polycyclic Aromatic Hydrocarbon Perylene 1,600,000 ug/kg 220,000 ug/kg
Polycyclic Aromatic Hydrocarbon Phenanthrene 16,000,000 ug/kg 28,000 ug/kg
Polycyclic Aromatic Hydrocarbon Pyrene 1,600,000 ug/kg 140,000 ug/kg
Semivolatile Organic Compound 2- Chloronaphthalene 4,900,000 ug/kg Not applicable Not applicable
Semivolatile Organic Compound 2- Methylphenol 3,000,000 ug/kg Not applicable Not applicable
Semivolatile Organic Compound 2,4- Dimethylphenol 1,200,000 ug/kg 330,000 ug/kg
Semivolatile Organic Compound 2,5- Dimethylfuran 9,300 ug/kg Not applicable Not applicable
Semivolatile Organic Compound 2,6- bis(1,1- dimethylethyl)- 4- methylphenol 150,000 ug/kg Not applicable Not applicable
Semivolatile Organic Compound 3,5- Dimethylphenol 61,000 ug/kg 26,000 ug/kg
Semivolatile Organic Compound 3+4- Methylphenol 6,100,000 ug/kg Not applicable Not applicable
Semivolatile Organic Compound 4- Methylphenol 6,100,000 ug/kg 43,000 ug/kg
Semivolatile Organic Compound Benzoic acid 240,000,000 ug/kg 45,000 ug/kg
Semivolatile Organic Compound Benzyl alcohol 6,100,000 ug/kg 45,000 ug/kg
Semivolatile Organic Compound Carbazole 6,100,000 ug/kg 15,000 ug/kg
Semivolatile Organic Compound Cresyl diphenylphosphate 1,200,000 ug/kg Not applicable Not applicable
Semivolatile Organic Compound Dibenzofuran 72,000 ug/kg Not applicable Not applicable
Semivolatile Organic Compound n- Nitrosodimethylamine 58,000 ng/kg 79,000 ug/kg
Semivolatile Organic Compound n- Nitrosodiphenylamine 58,000 ug/kg 28,000 ug/kg
Semivolatile Organic Compound Phenol 18,000,000 ug/kg 51,000 ug/kg
Semivolatile Organic Compound tert- Butyl alcohol 130,000,000 ug/kg Not applicable Not applicable
Volatile Organic Compound 1,1- Dichloroethane 3,600 ug/kg Not applicable Not applicable
Volatile Organic Compound 1,1- Dichloroethene 83,000 ug/kg 18,000 ug/kg
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Screening Level -

Screening Level -

Data Grouping Parameter Name HHRA Soilf Units ERA Soil’ Units
Volatile Organic Compound 1,1,1- Trichloroethane 1,700,000 ug/kg 6,240,000 ug/kg
Volatile Organic Compound 1,1,2- Trichloro- 1,2,2- trifluoroethane 6,700,000 ug/kg Not applicable Not applicable
Volatile Organic Compound 1,1,2- Trichloroethane 1,100 ug/kg 100,000 ug/kg
Volatile Organic Compound 1,1,2,2- Tetrachloroethane 600 ug/kg Not applicable Not applicable
Volatile Organic Compound 1,2- Dibromo- 3- chloropropane 22 ng/kg 1,400 ug/kg
Volatile Organic Compound 1,2- Dibromoethane (EDB) 36 ug/kg Not applicable Not applicable
Volatile Organic Compound 1,2- Dichloro- 1,1,2- trifluoroethane 6,700,000 ug/kg Not applicable Not applicable
Volatile Organic Compound 1,2- Dichlorobenzene 1,800,000 ug/kg 130,000 ug/kg
Volatile Organic Compound 1,2- Dichloroethane 460 ug/kg Not applicable Not applicable
Volatile Organic Compound 1,2- Dichloroethenes 18,000 ug/kg 250,000 ug/kg
Volatile Organic Compound 1,2- Dichloropropane 1,000 ug/kg 160,000 ug/kg
Volatile Organic Compound 1,2- Dichlorotetrafluoroethane 6,700,000 ug/kg Not applicable Not applicable
Volatile Organic Compound 1,2,3- Trichlorobenzene 40,000 ug/kg 37,000 ug/kg
Volatile Organic Compound 1,2,4- Trichlorobenzene 24,000 ug/kg 37,000 ug/kg
Volatile Organic Compound 1,2,4- Trimethylbenzene 300,000 ug/kg 4,000 ug/kg
Volatile Organic Compound 1,3- Dichlorobenzene 2,600 ug/kg 110,000 ug/kg
Volatile Organic Compound 1,3,5- Trimethylbenzene 270,000 ug/kg 4,100 ug/kg
Volatile Organic Compound 1,4- Dichlorobenzene 2,600 ug/kg 28,000 ug/kg
Volatile Organic Compound 1,4- Dioxane (P- Dioxane) 4,700 ug/kg 4,600 ug/kg
Volatile Organic Compound 2- Butanone (Methyl ethyl ketone) 27,000,000 ug/kg 21,100,000 ug/kg
Volatile Organic Compound 2- Chloro- 1,1,1- trifluoroethane 1,200,000 ug/kg Not applicable Not applicable
Volatile Organic Compound 2- Chloroethyl vinyl ether 20 ug/kg 910,000 ug/kg
Volatile Organic Compound 2- Chlorotoluene 470,000 ug/kg 63,000 ug/kg
Volatile Organic Compound 2- Hexanone 200,000 ug/kg 170,000 ug/kg
Volatile Organic Compound 4- Ethyltonluene 560,000 ug/kg Not applicable Not applicable
Volatile Organic Compound 4- Methyl- 2- pentanone (MIBK) 33,000,000 ug/kg 45,000 ug/kg
Volatile Organic Compound Acetone 61,000,000 ug/kg 230,000 ug/kg
Volatile Organic Compound Benzene 330 ug/kg 730,000 ug/kg
Volatile Organic Compound Benzyl Chloride 1,100 ug/kg Not applicable Not applicable
Volatile Organic Compound Bromobenzene 290,000 ug/kg 43,000 ug/kg
Volatile Organic Compound Bromodichloromethane 280 ug/kg 51,000 ug/kg
Volatile Organic Compound Bromoform 18,000 ug/kg Not applicable Not applicable
Volatile Organic Compound Bromomethane 6,800 ug/kg 16,000 ug/kg
Volatile Organic Compound Carbon Disulfide 770,000 ug/kg Not applicable Not applicable
Volatile Organic Compound Carbon tetrachloride 98 ug/kg Not applicable Not applicable
Volatile Organic Compound Chlorobenzene 280,000 ug/kg 43,000 ug/kg
Volatile Organic Compound Chloroethane 14,000,000 ug/kg Not applicable Not applicable
Volatile Organic Compound Chloromethane 110,000 ug/kg 16,000 ug/kg
Volatile Organic Compound Chlorotrifluoroethylene 6,700,000 ug/kg Not applicable Not applicable
Volatile Organic Compound cis- 1,2- Dichloroethene 18,000 ug/kg 220,000 ug/kg
Volatile Organic Compound cis- 1,3- Dichloropropene 570 ug/kg Not applicable Not applicable
Volatile Organic Compound Dibromochloromethane 940 ug/kg Not applicable Not applicable
Volatile Organic Compound Dichlorodifluoromethane 87,000 ug/kg 410,000 ug/kg
Volatile Organic Compound Ethylbenzene 5,800 ug/kg 240,000 ug/kg
Volatile Organic Compound Formaldehyde 11,000 ug/kg 380,000 ug/kg
Volatile Organic Compound Hexachlorobutadiene 1,200 ug/kg Not applicable Not applicable
Volatile Organic Compound Isopropanol 5,600,000 ug/kg Not applicable Not applicable
Volatile Organic Compound Isopropylbenzene 1,900,000 ug/kg 13,000 ug/kg
Volatile Organic Compound m,p- Xylenes 550,000 ug/kg 4,200 ug/kg
Volatile Organic Compound Methyl- tert- butyl Ether (MTBE) 47,000 ug/kg Not applicable Not applicable
Volatile Organic Compound Methylene chloride 11,000 ug/kg 230,000 ug/kg
Volatile Organic Compound n- butylbenzene 1,200,000 ug/kg 180,000 ug/kg
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NASA Supplemental EIS for Soil Cleanup Activities, SSFL, Ventura, California

Screening Level - Screening Level -
Data Grouping Parameter Name HHRA Soilf Units ERA Soil’ Units

Volatile Organic Compound n- Octane 22,000 ug/kg Not applicable Not applicable
Volatile Organic Compound n- Propylbenzene 3,800,000 ug/kg 220,000 ug/kg
Volatile Organic Compound o- Xylene 650,000 ug/kg 4,300 ug/kg
Volatile Organic Compound p- Isopropyltoluene 1,900,000 ug/kg 37,000 ug/kg
Volatile Organic Compound sec- Butylbenzene 2,200,000 ug/kg 9,800 ug/kg
Volatile Organic Compound Styrene 5,600,000 ug/kg 420,000 ug/kg
Volatile Organic Compound tert- Butylbenzene 2,200,000 ug/kg Not applicable Not applicable
Volatile Organic Compound Tetrachloroethene 590 ug/kg 11,000 ug/kg
Volatile Organic Compound Toluene 1,100,000 ug/kg 590,000 ug/kg
Volatile Organic Compound Total 1,2- Dichloroethene 18,000 ug/kg 250,000 ug/kg
Volatile Organic Compound trans- 1,2- Dichloroethene 130,000 ug/kg 240,000 ug/kg
Volatile Organic Compound trans- 1,3- Dichloropropene 570 ug/kg Not applicable Not applicable
Volatile Organic Compound Trichloroethene 940 ug/kg 18,000 ug/kg
Volatile Organic Compound Trichlorofluoromethane 1,200,000 ug/kg 850,000 ug/kg
Volatile Organic Compound Trichloromethane (Chloroform) 320 ug/kg 190,000 ug/kg
Volatile Organic Compound Vinyl Acetate 910,000 ug/kg Not applicable Not applicable
Volatile Organic Compound Vinyl chloride 8.2 ug/kg 7,800 ug/kg
Volatile Organic Compound Xylenes, Total 550,000 ug/kg 4,200 ug/kg
Notes:
? Individual PCB coplanars and congeners are not listed in the table as they are accounted for under the Aroclor parameters.
® DIOXINTEQM is listed in the LUT as 2,3,7,8-TCDD TEQ.
¢ Individual dioxins and furans congeners included in the TEQ calculation (DIOXINTEQM) are not listed in the table; results were compared

against the calculated TEQ, which takes the individual congeners into account.
¢ PAHTEQM is calculated as benzo(a)pyrene TEQ. Benzo(a)pyrene equivalence was developed based on the sum of carcinogenic PAHs.

To evaluate benzo(a)pyrene equivalence, carcinogenic PAHs need to meet respective background study MRLs.
¢ Screening value shown reflects the accepted site background concentration and/or Look-up Table (LUT) screening value,

which was greater than the risk-based screening value.
‘Alternative cleanups may implement soil, sediment, and soil gas remedial goals that vary; for the purpose of this document,

screening values shown are reduced to soil media.
ug/kg = microgram(s) per kilogram
ug/m3 = microgram(s) per cubic meter
BHC = hexachlorocyclohexane
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
DDT = dichlorodiphenyltrichloroethane
DIOXINTEQM = dioxins and furans toxic equivalency
ERA = ecological risk assessment
HHRA = human health risk assessment
mg/kg = milligram(s) per kilogram
MRL = method reporting limit
PAHTEQM = PAHs toxic equivalency
PCB = polychlorinated biphenyl
pg/g = picogram(s) per gram
TEQ = toxic equivalence quotient
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APPENDIX 2D
Recreational Based Cleanup Values

NASA Supplemental EIS for Soil Cleanup Activities, SSFL, Ventura, California

Screening Level -

Screening Level -

Data Grouping Parameter Name HHRA Soil | Units ERA Soil f Units
Aroclors Aroclor 1016 * 3800 ug/kg 1200 ug/kg
Aroclors Aroclor 1242 2 220 ug/kg 430 ug/kg
Aroclors Aroclor 1248 * 220 ug/kg 64 ug/kg
Aroclors Aroclor 1254 2 220 ug/kg 390 ug/kg
Aroclors Aroclor 1260 * 230 ug/kg 250 ug/kg
Aroclors Aroclor 5460 * 220 ug/kg 410 ug/kg
Aroclors Co-Planar PCB TEQ (2005) Not applicable Not applicable 5 pg/g
Aroclors PCBTEQM 4.7 pg/g 5 pg/g
Aroclors PCBTEQM 4.7 pe/g 5 pg/g
Dioxins and Furans 2,3,7,8-TCDD TEQ 4.7 pg/g 5 pg/g
Dioxins and Furans DIOXTEQM ™ 4.7 pg/s 5 pe/g
General Chemistry Cyanides, Total 23 mg/kg 1.8 mg/kg
General Chemistry Fluoride 3000 mg/kg Not applicable Not applicable
General Chemistry Nitrogen, Nitrate (as N) Not applicable Not applicable 5200 mg/kg
General Chemistry O-Phosphate as P Not applicable Not applicable 0.35 mg/kg
Metals Aluminum 75000 mg/kg 440 mg/kg
Metals Antimony 26 mg/kg 24 mg/kg
Metals Arsenic 0.11 mg/kg 74 mg/kg
Metals Barium 11000 mg/kg 1410 mg/kg
Metals Beryllium 3 mg/kg 42 mg/kg
Metals Boron 15000 mg/kg 100 mg/kg
Metals Cadmium 5.2 mg/kg 0.56 mg/kg
Metals Calcium Not applicable Not applicable 23 mg/kg
Metals Chromium 36000 mg/kg 330 mg/kg
Metals Chromium VI 0.3 mg/kg 30 mg/kg
Metals Cobalt 23 mg/kg 850 mg/kg
Metals Copper 3000 mg/kg 420 mg/kg
Metals Lead 80 mg/kg 36 mg/kg
Metals Lithium 150 mg/kg 170 mg/kg
Metals Manganese 1100 mg/kg 10500 mg/kg
Metals Mercury 8.8 mg/kg 0.29 mg/kg
Metals Molybdenum 380 mg/kg 3.9 mg/kg
Metals Nickel 490 mg/kg 84 mg/kg
Metals Phosphorus Not applicable Not applicable 0.16 mg/kg
Metals Selenium 380 mg/kg 7.2 mg/kg
Metals Silver 230 mg/kg 220 mg/kg
Metals Strontium 46000 mg/kg 1010 mg/kg
Metals Thallium 0.76 mg/kg 12 mg/kg
Metals Titanium Not applicable Not applicable 73 mg/kg
Metals Vanadium 180 mg/kg 160 mg/kg
Metals Zinc 23000 mg/kg 93 mg/kg
Metals Zirconium 6.1 mg/kg Not applicable Not applicable
ORG Dibutyltin 18000 ug/kg Not applicable Not applicable
Pesticides 4,4'-DDD 2500 ug/kg 850 ug/kg
Pesticides 4,4'-DDE 1700 ug/kg 280 ug/kg
Pesticides 4,4-DDT 1800 ug/kg 580 ug/kg
Pesticides Aldrin 34 ug/kg 570 ug/kg
Pesticides Alpha-BHC 95 ug/kg 2900 ug/kg
Pesticides Beta-BHC 330 ug/kg 2900 ug/kg
Pesticides Chlordane 440 ug/kg 5600 ug/kg
Pesticides Dieldrin 37 ug/kg 400 ug/kg
Pesticides Endosulfan | 410000 ug/kg 4200 ug/kg
Pesticides Endosulfan Sulfate 410000 ug/kg 4400 ug/kg
AX0822181311C0OS 1of4



APPENDIX 2D
Recreational Based Cleanup Values

NASA Supplemental EIS for Soil Cleanup Activities, SSFL, Ventura, California

Screening Level -

Screening Level -

Data Grouping Parameter Name HHRA Soil | Units ERA Soil f Units
Pesticides Endrin 20000 ug/kg 79 ug/kg
Pesticides Endrin Aldehyde 20000 ug/kg 92 ug/kg
Pesticides Endrin ketone 20000 ug/kg 86 ug/kg
Pesticides gamma-BHC 540 ug/kg 5600 ug/kg
Pesticides Heptachlor 120 ug/kg 3600 ug/kg
Pesticides Heptachlor Epoxide 61 ug/kg 6.5 ug/kg
Pesticides Methoxychlor 340000 ug/kg 50000 ug/kg
Phthalates Bis(2-ethylhexyl)phthalate 38000 ug/kg 65000 ug/kg
Phthalates Butyl benzyl phthalate 280000 ug/kg 260000 ug/kg
Phthalates Diethyl phthalate 49000000 ug/kg 23000 ug/kg
Phthalates Dimethyl phthalate 49000000 ug/kg 45000 ug/kg
Phthalates Di-n-butyl phthalate 6100000 ug/kg 1100 ug/kg
Phthalates Di-n-octyl phthalate 610000 ug/kg 130000 ug/kg
Polycyclic Aromatic Hydrocarbon 1-Methylnaphthalene 16000 ug/kg 260000 ug/kg
Polycyclic Aromatic Hydrocarbon 2-Methylnaphthalene 220000 ug/kg 260000 ug/kg
Polycyclic Aromatic Hydrocarbon Acenaphthene 3300000 ug/kg 12000 ug/kg
Polycyclic Aromatic Hydrocarbon Acenaphthylene 3300000 ug/kg 3300 ug/kg
Polycyclic Aromatic Hydrocarbon Anthracene 16000000 ug/kg 25000 ug/kg
Polycyclic Aromatic Hydrocarbon Benzo(a)anthracene 1000 ug/kg 180000 ug/kg
Polycyclic Aromatic Hydrocarbon Benzo(a)pyrene 16000 ug/kg 240000 ug/kg
Polycyclic Aromatic Hydrocarbon Benzo(b)fluoranthene 1100 ug/kg 120000 ug/kg
Polycyclic Aromatic Hydrocarbon Benzo(ghi)perylene 1600000 ug/kg 110000 ug/kg
Polycyclic Aromatic Hydrocarbon Benzo(k)fluoranthene 11000 ug/kg 120000 ug/kg
Polycyclic Aromatic Hydrocarbon Benzole]pyrene 1600000 ug/kg 120000 ug/kg
Polycyclic Aromatic Hydrocarbon Chrysene 110000 ug/kg 130000 ug/kg
Polycyclic Aromatic Hydrocarbon Dibenzo(a,h)anthracene 110 ug/kg 140000 ug/kg
Polycyclic Aromatic Hydrocarbon Fluoranthene 2200000 ug/kg 930000 ug/kg
Polycyclic Aromatic Hydrocarbon Fluorene 2200000 ug/kg 5400 ug/kg
Polycyclic Aromatic Hydrocarbon Indeno(1,2,3-cd)pyrene 1100 ug/kg 120000 ug/kg
Polycyclic Aromatic Hydrocarbon Naphthalene 1900 ug/kg 130000 ug/kg
Polycyclic Aromatic Hydrocarbon PAHTEQM ° 110 ug/kg Not applicable Not applicable
Polycyclic Aromatic Hydrocarbon Perylene 1600000 ug/kg 220000 ug/kg
Polycyclic Aromatic Hydrocarbon Phenanthrene 16000000 ug/kg 28000 ug/kg
Polycyclic Aromatic Hydrocarbon Pyrene 1600000 ug/kg 140000 ug/kg
Semivolatile Organic Compound 2,4-Dimethylphenol 1200000 ug/kg 330000 ug/kg
Semivolatile Organic Compound 2,5-Dimethylfuran 9300 ug/kg Not applicable Not applicable
Semivolatile Organic Compound 2,6-bis(1,1-Dimethylethyl)-4-methylphenol 150000 ug/kg Not applicable Not applicable
Semivolatile Organic Compound 2-Chloronaphthalene 4900000 ug/kg Not applicable Not applicable
Semivolatile Organic Compound 2-Methylphenol 3000000 ug/kg Not applicable Not applicable
Semivolatile Organic Compound 3,5-Dimethyl phenol 61000 ug/kg 26000 ug/kg
Semivolatile Organic Compound 3+4-Methylphenol 6100000 ug/kg Not applicable Not applicable
Semivolatile Organic Compound 4-Methylphenol 6100000 ug/kg 43000 ug/kg
Semivolatile Organic Compound Benzoic acid 240000000 ug/kg 45000 ug/kg
Semivolatile Organic Compound Benzyl alcohol 6100000 ug/kg 45000 ug/kg
Semivolatile Organic Compound Carbazole 6100000 ug/kg 15000 ug/kg
Semivolatile Organic Compound Cresyl diphenylphosphate 1200000 ug/kg Not applicable Not applicable
Semivolatile Organic Compound Dibenzofuran 72000 ug/kg Not applicable Not applicable
Semivolatile Organic Compound n-Nitrosodimethylamine 2.3 ug/kg 79000 ug/kg
Semivolatile Organic Compound n-Nitrosodiphenylamine 58000 ug/kg 28000 ug/kg
Semivolatile Organic Compound Pentachlorophenol 960 ug/kg 10000 ug/kg
Semivolatile Organic Compound Phenol 18000000 ug/kg 51000 ug/kg
Semivolatile Organic Compound tert-Butyl alcohol 130000000 ug/kg Not applicable Not applicable
Volatile Organic Compound 1,1,1-Trichloroethane 1700000 ug/kg 6240000 ug/kg
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APPENDIX 2D

Recreational Based Cleanup Values
NASA Supplemental EIS for Soil Cleanup Activities, SSFL, Ventura, California

Screening Level -

Screening Level -

Data Grouping Parameter Name HHRA Soil | Units ERA Soil f Units
Volatile Organic Compound 1,1,2,2-Tetrachloroethane 600 ug/kg Not applicable Not applicable
Volatile Organic Compound 1,1,2-Trichloro-1,2,2-trifluoroethane 6700000 ug/kg Not applicable Not applicable
Volatile Organic Compound 1,1,2-Trichloroethane 1100 ug/kg 100000 ug/kg
Volatile Organic Compound 1,1-Dichloroethane 3600 ug/kg Not applicable Not applicable
Volatile Organic Compound 1,1-Dichloroethene 83000 ug/kg 18000 ug/kg
Volatile Organic Compound 1,2,3-Trichlorobenzene 40000 ug/kg 37000 ug/kg
Volatile Organic Compound 1,2,4-Trichlorobenzene 24000 ug/kg 37000 ug/kg
Volatile Organic Compound 1,2,4-Trimethylbenzene 300000 ug/kg 4000 ug/kg
Volatile Organic Compound 1,2-Dibromo-3-chloropropane 22 ug/kg 1400 ug/kg
Volatile Organic Compound 1,2-Dibromoethane (EDB) 36 ug/kg Not applicable Not applicable
Volatile Organic Compound 1,2-Dichloro-1,1,2-trifluoroethane 6700000 ug/kg Not applicable Not applicable
Volatile Organic Compound 1,2-Dichlorobenzene 1800000 ug/kg 130000 ug/kg
Volatile Organic Compound 1,2-Dichloroethane 460 ug/kg Not applicable Not applicable
Volatile Organic Compound 1,2-Dichloroethenes 18000 ug/kg 250000 ug/kg
Volatile Organic Compound 1,2-Dichloropropane 1000 ug/kg 160000 ug/kg
Volatile Organic Compound 1,2-Dichlorotetrafluoroethane 6700000 ug/kg Not applicable Not applicable
Volatile Organic Compound 1,3,5-Trimethylbenzene 270000 ug/kg 4100 ug/kg
Volatile Organic Compound 1,3-Dichlorobenzene 2600 ug/kg 110000 ug/kg
Volatile Organic Compound 1,4-Dichlorobenzene 2600 ug/kg 28000 ug/kg
Volatile Organic Compound 1,4-Dioxane (P-Dioxane) 4700 ug/kg 4600 ug/kg
Volatile Organic Compound 2-Butanone (MEK) 27000000 ug/kg 21100000 ug/kg
Volatile Organic Compound 2-Chloro-1,1,1-trifluoroethane 1200000 ug/kg Not applicable Not applicable
Volatile Organic Compound 2-Chloroethyl vinyl ether 20 ug/kg 910000 ug/kg
Volatile Organic Compound 2-Chlorotoluene 470000 ug/kg 63000 ug/kg
Volatile Organic Compound 2-Hexanone 200000 ug/kg 170000 ug/kg
Volatile Organic Compound 4-Ethyltoluene Not applicable Not applicable Not applicable Not applicable
Volatile Organic Compound 4-Methyl-2-pentanone (MIBK) 33000000 ug/kg 45000 ug/kg
Volatile Organic Compound Acetone 61000000 ug/kg 230000 ug/kg
Volatile Organic Compound Benzene 330 ug/kg 730000 ug/kg
Volatile Organic Compound Benzyl Chloride Not applicable Not applicable Not applicable Not applicable
Volatile Organic Compound Bromobenzene 290000 ug/kg 43000 ug/kg
Volatile Organic Compound Bromodichloromethane 280 ug/kg 51000 ug/kg
Volatile Organic Compound Bromoform 18000 ug/kg Not applicable Not applicable
Volatile Organic Compound Bromomethane 6800 ug/kg 16000 ug/kg
Volatile Organic Compound Carbon Disulfide 770000 ug/kg Not applicable Not applicable
Volatile Organic Compound Carbon tetrachloride 98 ug/kg Not applicable Not applicable
Volatile Organic Compound Chlorobenzene 280000 ug/kg 43000 ug/kg
Volatile Organic Compound Chloroethane 14000000 ug/kg Not applicable Not applicable
Volatile Organic Compound Chloromethane 110000 ug/kg 16000 ug/kg
Volatile Organic Compound Chlorotrifluoroethylene 6700000 ug/kg Not applicable Not applicable
Volatile Organic Compound cis-1,2-Dichloroethene 18000 ug/kg 220000 ug/kg
Volatile Organic Compound cis-1,3-Dichloropropene 570 ug/kg Not applicable Not applicable
Volatile Organic Compound Dibromochloromethane 940 ug/kg Not applicable Not applicable
Volatile Organic Compound Dichlorodifluoromethane 87000 ug/kg 410000 ug/kg
Volatile Organic Compound Ethylbenzene 5800 ug/kg 240000 ug/kg
Volatile Organic Compound Formaldehyde 11000 ug/kg 380000 ug/kg
Volatile Organic Compound Hexachlorobutadiene 1200 ug/kg Not applicable Not applicable
Volatile Organic Compound Isopropanol 5600000 ug/kg Not applicable Not applicable
Volatile Organic Compound Isopropylbenzene 1900000 ug/kg 13000 ug/kg
Volatile Organic Compound m,p-Xylenes 550000 ug/kg 4200 ug/kg
Volatile Organic Compound Methylene chloride 11000 ug/kg 230000 ug/kg
Volatile Organic Compound Methyl-tert-butyl Ether (MTBE) 47000 ug/kg Not applicable Not applicable
Volatile Organic Compound n-butylbenzene 1200000 ug/kg 180000 ug/kg

AX0822181311C0OS
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APPENDIX 2D

Recreational Based Cleanup Values
NASA Supplemental EIS for Soil Cleanup Activities, SSFL, Ventura, California

Screening Level - Screening Level -
Data Grouping Parameter Name HHRA Soil | Units ERA Soil f Units

Volatile Organic Compound n-Octane Not applicable Not applicable Not applicable Not applicable
Volatile Organic Compound n-Propylbenzene 3800000 ug/kg 220000 ug/kg
Volatile Organic Compound o-Xylene 650000 ug/kg 4300 ug/kg
Volatile Organic Compound p-lsopropyltoluene 1900000 ug/kg 37000 ug/kg
Volatile Organic Compound sec-Butylbenzene 2200000 ug/kg 9800 ug/kg
Volatile Organic Compound Styrene 5600000 ug/kg 420000 ug/kg
Volatile Organic Compound tert-Butylbenzene 2200000 ug/kg Not applicable Not applicable
Volatile Organic Compound Tetrachloroethene 590 ug/kg 11000 ug/kg
Volatile Organic Compound Toluene 1100000 ug/kg 590000 ug/kg
Volatile Organic Compound Total 1,2-Dichloroethene 18000 ug/kg 250000 ug/kg
Volatile Organic Compound trans-1,2-Dichloroethene 130000 ug/kg 240000 ug/kg
Volatile Organic Compound trans-1,3-Dichloropropene 570 ug/kg Not applicable Not applicable
Volatile Organic Compound Trichloroethene 940 ug/kg 18000 ug/kg
Volatile Organic Compound Trichlorofluoromethane 1200000 ug/kg 850000 ug/kg
Volatile Organic Compound Trichloromethane (Chloroform) 320 ug/kg 190000 ug/kg
Volatile Organic Compound Vinyl Acetate 910000 ug/kg Not applicable Not applicable
Volatile Organic Compound Vinyl chloride 8.2 ug/kg 7800 ug/kg
Volatile Organic Compound Xylenes, Total 550000 ug/kg 4200 ug/kg
Notes:
a Individual PCB coplanars and congeners are not listed in the table as they are accounted for under the Aroclor parameters.
b DIOXINTEQM is listed in the LUT as 2,3,7,8-TCDD TEQ.
¢ Individual dioxins and furans congeners included in the TEQ calculation (DIOXINTEQM) are not listed in the table;

results were compared against the calculated TEQ, which takes the individual congeners into account.
d PAHTEQM is calculated as benzo(a)pyrene TEQ. Benzo(a)pyrene equivalence was developed based on the sum of carcinogenic PAHs.

To evaluate benzo(a)pyrene equivalence, carcinogenic PAHs need to meet respective background study MRLs.
e Screening value shown reflects the accepted site background concentration and/or Look-up Table (LUT) screening value,

which was greater than the risk-based screening value.
f Alternative cleanups may implement soil, sediment, and soil gas remedial goals that vary; for the purpose of this document,

screening values shown are reduced to soil media.
ug/kg = microgram(s) per kilogram
ug/m3 = microgram(s) per cubic meter
BHC = hexachlorocyclohexane
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
DDT = dichlorodiphenyltrichloroethane
DIOXINTEQM = dioxins and furans toxic equivalency
ERA = ecological risk assessment
HHRA = human health risk assessment
mg/kg = milligram(s) per kilogram
MRL = method reporting limit
PAHTEQM = PAHSs toxic equivalency
PCB = polychlorinated biphenyl
pg/g = picogram(s) per gram
TEQ = toxic equivalence quotient
4 of 4 AX0822181311C0OS



Appendix 2E
Environmental Justice Screening Report




This page intentionally left blank.



6/26/2018

| savea '

EJSCREEN Report

SEPA e

EJSCREEN Report (Version 2017)
mile Ring Centered at 34.247703,-118.69968
CALIFORNIA, EPA Region 9
Approximate Population: 139,947
Input Area (sq. miles): 78.53

| Percentile in State |  Percentile in EPA Regio | Percentile in USA
17 18 36
15 18 35
18 20 38
17 19 37
20 21 38
EJ Index for Traffic Proximity and Volume 10 10 11
EJ Index for Lead Paint Indicator 18 16 42
EJ Index for Superfund Proximity 20 20 37
EJ Index for RMP Proximity 18 18 34
EJ Index for Hazardous Waste Proximity 24 25 42
EJ Index for Wastewater Discharge Indicator 5 6 9
EJ Index for the Selected Area Compared to All People's Blockgroups in the State/Region/US
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This report shows the values for environmental and demographic indicators and EJSCREEN indexes. It shows environmental and demographic raw data (e.g., the estimated concentration of
ozone in the air), and also shows what percentile each raw data value represents. These percentiles provide perspective on how the selected block group or buffer area compares to the entire
state, EPA region, or nation. For example, if a given location is at the 95th percentile nationwide, this means that only 5 percent of the US population has a higher block group value than the
average person in the location being analyzed. The years for which the data are available, and the methods used, vary across these indicators. Important caveats and uncertainties apply to
this screening-level information, so it is essential to understand the limitations on appropriate interpretations and applications of these indicators. Please see EJSCREEN documentation for

discussion of these issues before using reports.

https://ejscreen.epa.gov/mapper/ejscreen_SOE.asp
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Sites reporting to EPA
Superfund NPL 0
Hazardous Waste Treatment, Storage, and Disposal Facilities (TSDF) 0
Selected Variables Value State | Percentile REF;ﬁn Percentile in | USA |Percentile
Average| in State A g EPA Region |Average| in USA
verage
Environmental Indicators
Particulate Matter (PM 2.5 in ug/m®) 9.66 10.6 26 9.9 41 9.14 60
Ozone (ppb) 44.7 40.8 75 41.8 64 38.4 91
NATA* Diesel PM (pg/m®) 0.502 0.973 25 0.978 <50th 0.938]  <50th
NATA* Air Toxics Cancer Risk (risk per MM) 38 44 30 43 <50th 40 <50th
NATA* Respiratory Hazard Index 1.3 2.1 18 2 <50th 1.8 <50th
Traffic Proximity and Volume (daily traffic count/distance to road) 710 1200 63 1100 66 590 83
Lead Paint Indicator (% pre-1960s housing) 0.093 0.29 36 0.24 44 0.29 35
Superfund Proximity (site count/km distance) 0.044 0.17 26 0.15 31 0.13 38
RMP Proximity (facility count’/km distance) 0.28 1.1 33 0.98 39 0.73 48
Hazardous Waste Proximity (facility count/km distance) 0.022 0.13 15 0.12 18 0.093 24
Wastewater Discharge Indicator (toxicity-weighted concentration/m distance)| 0.025 16 79 13 79 30 85
Demographic Indicators
Demographic Index 29% 49% 22 47% 24 36% 47
Minority Population 39% 61% 25 59% 29 38% 59
Low Income Population 19% 36% 27 36% 27 34% 27
Linguistically Isolated Population 4% 10% 33 9% 39 5% 66
Population with Less Than High School Education 9% 18% 37 17% 39 13% 45
Population under Age 5 5% 7% 40 7% 40 6% 43
Population over Age 64 13% 12% 64 13% 63 14% 54

*The National-Scale Air Toxics Assessment (NATA) is EPA's ongoing, comprehensive evaluation of air toxics in the United States. EPA developed the NATA to prioritize air toxics, emission
sources, and locations of interest for further study. It is important to remember that NATA provides broad estimates of health risks over geographic areas of the country, not definitive risks to
specific individuals or locations. More information on the NATA analysis can be found at: https://www.epa.gov/national-air-toxics-assessment.

For additional information, see: www.epa.gov/environmentaljustice

EJSCREEN is a screening tool for pre-decisional use only. It can help identify areas that may warrant additional consideration, analysis, or outreach. It does not provide a basis for decision-
making, but it may help identify potential areas of EJ concern. Users should keep in mind that screening tools are subject to substantial uncertainty in their demographic and environmental
data, particularly when looking at small geographic areas. Important caveats and uncertainties apply to this screening-level information, so it is essential to understand the limitations on
appropriate interpretations and applications of these indicators. Please see EJSCREEN documentation for discussion of these issues before using reports. This screening tool does not

https://ejscreen.epa.gov/mapper/ejscreen_SOE.aspx 2/3
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PROGRAMMATIC AGREEMENT
AMONG
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION,
THE CALIFORNIA STATE HISTORIC PRESERVATION OFFICER,
AND
THE ADVISORY COUNCIL ON HISTORIC PRESERVATION
REGARDING DEMOLITION AND
SOIL AND GROUNDWATER CLEANUP AT
SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIFORNIA

WHEREAS, This Programmatic Agreement (“PA”) is made among the National
Aeronautics and Space Administration (“NASA”), the California State Historic Preservation Officer
(“SHPO”), and the Advisory Council on Historic Preservation (“ACHP”) (referred collectively
herein as the “Signatories” or individually as a “Signatory”), pursuant to Section 106 of the National
Historic Preservation Act of 1966, as amended (“NHPA”), 16 United States Code (“U.S.C.”) § 470f
and its implementing regulations, 36 Code of Federal Regulations (“CFR”) Part 800.

WHEREAS, NASA notified the SHPO, the ACHP, and the public that it would follow
36 CFR 800.8 and used the process and documentation required for the preparation of an
Environmental Impact Statement (“EIS”) to comply with Section 106 in lieu of the procedures set
forth in 36 CFR 800.3 through 800.6, and the National Environmental Policy Act (“NEPA”); and

WHEREAS, in accordance with the Administrative Order on Consent (“AOC”) (See
Attachment 1) signed by NASA and the Department of Toxic Substances Control for the State of
California on December 6, 2010, and the Consent Order for Corrective Action (“Consent Order”)
signed by NASA in August 2007 (See Attachment 1), NASA plans to (a) remediate the environment
at the NASA-administered portion of the Santa Susana Field Laboratory (“NASA SSFL” or “NASA
Property””) which includes ongoing environmental testing, soil, and groundwater cleanup, and (b) to
demolish the majority of extant structures (hereinafter defined as “Undertaking”) necessary to
support remediation of the NASA property; and

WHEREAS, NASA is the agency responsible for the Undertaking, including demolition,
cleanup actions, and mitigation measures and compliance with Section 106 of the NHPA and the
implementing regulations with respect to the Undertaking; and

WHEREAS, the United States General Services Administration (“GSA”), is responsible for
the disposition of the NASA SSFL and compliance with Section 106 of the NHPA for a conveyance
outside of federal ownership; and

WHEREAS, GSA will conduct its own Section 106 process for the separate disposition
undertaking; and

WHEREAS, the NASA SSFL is 451 acres located in Ventura County, California, within
the Simi Hills, south of Simi Valley, west of West Hills, and north of Bell Canyon. NASA SSFL is
part of a larger complex also known as the Santa Susana Field Laboratory the remainder of which is
owned by The Boeing Company (“Boeing” and “Boeing SSFL” or “Boeing Property”), which owns
a portion of Area I, and all of Areas III and IV, as well as buffer areas to the north and south of
NASA’s Property. NASA SSFL comprises all of Area II and a portion of Area I (See Attachments 2
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and 3). The Department of Energy (“DOE”) leases land in Area IV from Boeing, NASA SSFL
includes multiple buildings and facilities that supported the testing of rocket engines from the 1950s
until 2006, including laboratory buildings, offices, test stands, control houses, support facilities, and
associated roads and utilities; and :

WHEREAS, in consultation, NASA defined the Undertaking's Area of Potential Effects
(“APE”) as the entirety of the NASA Property (Area I and Area II), which constitutes 451 acres, plus
39 acres within the Boeing Property that may require soil cleanup as a part of the Undertaking
(Attachment 3, Area of Potential Effects); and

WHEREAS, in consultation with SHPO, on May 15, 2008, NASA determined that the
NASA SSFL contains three (3) National Register of Historic Places (“NRHP” or “National
Register”)-eligible historic districts: Alfa, Bravo, and Coca Test Area Historic Districts. Each
historic district includes two test stands and a control house, all of which are also individually
NRHP-eligible under Criteria A and C and Criteria Consideration G. These historic properties
(“NASA Historic Properties”) are from the Cold War (Military) and Space Exploration period of
significance, circa mid-1950s to 1991 (Attachment 4); and

WHEREAS, there are three (3) recorded archeological sites within the APE, which was
surveyed by NASA and other entities to include “Burro Flats Site” (CA-VEN-1072), a “Rock
Shelter” (CA-VEN-1800), and a “Sparse Lithic Scatter” (CA-VEN-1803). The Burro Flats Site (CA-
VEN-1072) was listed in the NRHP and the California Register of Historic Resources in 1976. It has
since been updated to include 16 separate loci. The Burro Flats Site (CA-VEN-1072) and Sparse
Lithic Scatter (CA-VEN-1803) have the potential to be adversely affected by the Undertaking,

WHEREAS, NASA conducted a preliminary Traditional Cultural Property (“TCP”)
investigation and, in consultation with the Santa Ynez Band of Chumash Indians (“SYBCI”), a
federally-recognized Indian tribe, determined that a TCP exists within the APE that likely meets
National Register Criterion A in addition to Criterion D for TCPs and has determined that these
qualifying characteristics will be adversely affected by NASA’s Undertaking; and

WHEREAS, the locations of the archeological sites noted above and the TCP are sensitive
information and must remain confidential; and

WHEREAS, the SYBCI has designated the NASA Property part of a larger Indian Sacred
Site under Executive Order 13007 and has been invited by NASA to sign this PA as an invited
signatory (“Invited Signatory”); and -

WHEREAS, the DTSC, having a major role as the fegulator responsible for many
requirements associated with the AOC and this PA has been invited to sign this PA as an invited
signatory (“Invited Signatory”) and declined to sign; and

WHEREAS, NASA published an Integrated Cultural Resources Management Plan
. (“ICRMP”) for the NASA Property (See Attachment 1); and

WHEREAS, in consultation with the SHPO the SYBCI, and the Consultlng Parties
(hereinafter deﬁned), NASA determined that the Undertaking will have an adverse effect on Historic
Properties; and
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WHEREAS, in accordance with 36 CFR 800.6(a)(1), NASA has notified the ACHP of its
adverse effect determination providing the specified documentation, and the ACHP has chosen to
participate in the consultation pursuant to 36 CFR 800.6(a)(1)(1i1); and

WHEREAS, NASA also contacted by letter and telephone multiple non-federally recognized
tribes within California (See Attachment 5 for a list of Tribes NASA notified), that were identified
by the California Native American Heritage Commission (“‘State-Listed Tribes”), and invited them to
participate in consultation on the Undertaking, and some members of these tribes elected to
participate as “Consulting Parties”, while others State-Listed Tribes did not respond; and

WHEREAS, NASA has consulted with over thirty (30) Section 106 Consulting Parties in
accordance with Section 106 of the NHPA, and its implementing regulations (36 CFR 800.6(b)(2))
to resolve the adverse effects of the Undertaking on historic properties (See Attachment 6 for a list of
Consulting Parties); and

WHEREAS, NASA also provided for public involvement in accordance with 36 CFR
800.8(a)(1) by coordinating Section 106 review with public review and consultation via an EIS for
the Undertaking under provisions of NEPA, 42 U.S.C. §4321 et. seq.; and

WHEREAS, together with the Signatories and the Invited Signatories, NASA consulted with
the Consulting Parties, to resolve the adverse effects of the Undertaking on historic properties; and

NOW, THEREFORE, the Signatories agree that the Undertaking shall be implemented in

accordance with the following stipulations in order to take into account the effect of the Undertaking
on historic properties.

STIPULATIONS

NASA shall ensure that the following measures are carried out by or under the direct supervision of
a person or persons who meet(s) or exceed(s) the pertinent qualifications in the Secretary of the
Interior’s Professional Qualification Standards (http://www.nps.gov/history/local-
law/arch_stnds_9.htm) in those areas in which the qualifications are applicable for the specific work
performed.

L TEST STANDS AND ASSOCIATED SUPPORT FACILITIES

A. Demolition Actions

1. Immediate Demolition. Upon completion of the EIS, NASA will demolish all non-
historic properties, including all non-contributing historic structures within the NASA
SSFL historic districts, and NASA will demolish the entirety of the Coca Test Stand
Historic District (See Attachments 3 and 4)

2. Ttems for Display. Prior to demolition of any test stands, NASA will consult with
NASA’s artifacts officer and the Signatories and Invited Signatories in accordance
with the Consultation and Review Stipulation (Stipulation V) to identify several
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special or representative pieces of the test stands for display in local museums or
through the NASA artifacts module at http://gsaxcess.gov/nasawel.htm.

Monitoring. NASA’s archeologist in consultation with SYBCI will identify locations
where demolition activities may require monitoring by Native American and
archeological monitors. NASA will use Native American and archeological monitors,
as appropriate, to oversee ground disturbing work in areas of archeological concern.
Their goal will be to minimize impacts to cultural materials, artifacts and intact site
deposits and to assure proper protection of any encountered during the Undertaking,

B. Retention of Historic Test Stands and Facilities

1.

Retention. NASA will retain and preserve one of the remaining test stands and control
house and possibly other contributing elements within the related historic district
(Alfa or Bravo).

Consultation. NASA will consult with SYBCI, the State of California Department of
Toxic Substances Control (“DTSC”), and SHPO to choose which test stand and
control house and contributing elements will remain based on the following criteria:

a. Meeting the 2010 AOC conditions; and
b. Abatement, operations, and maintenance costs; and

c. NASA, SYBCI, or SHPO providés input that identifies concerns related to
impacts to the TCP or any newly identified cultural deposits,

Hazardous Materials Identification. Within one (1) year of the execution of this PA,
NASA will conduct a cost estimate for the abatement (including full abatement and/or
encapsulation) for the Alfa and Bravo historic districts.

Retained Property Identification. NASA will identify one test stand and associated
control house at a minimum and other contributing historic properties if feasible to
preserve/retain based on information developed for Stipulation L. B.2. NASA will
notify the Consulting Parties which facilities will be retained, The other historic
district will be demolished upon completion of the selection process.

Proviso: If NASA’s efforts fail to retain a test stand and control house identified in
Stipulation I.B.4 due to constraints posed by execution of the AOC or reasons outside
of NASA’s control, such as (but not limited to) fiscal or legislative, NASA will retain
several representative pieces of demolished test stands for display in local museums
or through the NASA artifacts module at http:/gsaxcess.gov/nasawel.htm.

Fencing. Upon completion of soil cleanup and demolition activities, based on
consultation with the SHPO, NASA will provide and maintain a fenced enclosure
around any test stand(s) not demolished until the property is transferred.

C. Mitigation Measures for Demolition

1.

Structural Documentation. Within six (6) months of the execution of this PA, NASA
will engage the National Park Service (“NPS”) to complete Historic American
Engineering Record (“HAER”) Level I documentation of all test stands in Alfa,
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Bravo, and Coca Test Area Historic Districts and will complete HAER Level 11
documentation for control houses within each district, and HAER Level 111 for all
remaining contributing structures to the Alfa, Bravo, and Coca Test Area Historic
Districts and submit the documentation to the Library of Congress (“LOC”) for
archiving,.

2. Photography and Narrative. NASA will post on the NASA website within two (2)
years of the signing of this PA a collection of historic photos and the historic narrative
from existing surveys of NASA SSFL, and will provide the same in an appropriate
format that will be available on written request to NASA for five (5) years for
interpretive displays at museums, schools, other organizations, or a potential
interpretive center. Photos and narrative related to HAER documentation will be
included in archival material submitted to the LOC.

3. National Register Determination of Eligibility. NASA will update the National
Register Determination of Eligibility for the retained test stand and control house and
any other facilities retained in accordance with Stipulations 1.B.1 through 1.B.4 upon
completion of all demolition activities within twelve (12) months of finalization of the
decision to retain the structures.

4. Video Documentation. Within twenty-four (24) months of the execution of the PA,
NASA will produce a video documenting the history of the construction and use of
NASA’s SSFL test stands; the video will be posted on NASA’s website for three (3)
years minimum and available on CD by request for up to three (3) years after posting
on the website. The video will include a virtual model or “fly-through” of the test
stands.

5. Oral Histories. Within twenty-four (24) months of the execution of the PA, NASA
will conduct twelve (12) oral history interviews of personnel who formerly worked at
NASA SSFL and will include the transcripts on NASA’s oral history website
http://www.jsc.nasa.gov/history/nasa_history.htm with links to other NASA websites,
including SSFL.

IL TREATMENT OF TRADITIONAL CULTURAL PROPERTY

A. Native American Advisory Board. Within six (6) months of execution of this PA, NASA
will establish a Native American Advisory Board (“NAAB”) comprising volunteer
representatives from federally recognized Indian tribes and State-Listed Tribes with an
interest in the protection of Native American sites on NASA SSFL to advise NASA on .
matters relating to historic properties of interest to Native Americans on NASA SSFL.
The NAAB will provide expertise on and input to the development of the ethnographic
history described below in Stipulation IL.B and in the identification of any ongoing issues
related to the management and protection of Native American sites, including the TCP.
The NAAB will remain in effect for the duration of this PA, unless the NAAB and NASA
agree that the advisory board is no longer needed.

B. Ethnographic History. Within thirty-six (36) months of execution of this PA, NASA will
conduct an ethnographic history (adding to and synthesizing the analyses from the TCP
Survey and previous related ethnographic studies). The ethnographic history will include
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in-depth research of archeological investigations in the area, interviews, and other
research methods based on consultation with the NAAB and local experts to provide a
greater understanding of the historic use and associations of the Burro Flats area and
SSFL. A public version of the ethnographic history will be published on NASA’s website
for a minimum of five (5) years, with digital copies available upon request. Copies of the
ethnographic history will be provided to all Signatories.

TCP Nomination. In consultation with SHPO, Boeing, DOE, NAAB, SBYCI, and NPS,
NASA will produce and submit a NRHP nomination of the TCP to the California State
Historic Resources Commission and the NRHP for the TCP within eighteen (18) months
of the completion of the ethnographic history.

. Access. In accordance with Executive Order 13007, Indian Sacred Sites, NASA will

continue to provide access to ceremonial sites for Native Americans. Written requests for
access will be processed by NASA until the land is transferred to the next owner. NASA
will endeavor to provide such access to Native Americans for ceremonies unless there is
safety or health risks associated with the demolition and cleanup activities or concerns
regarding the protection or preservation of the site due to weather conditions, fire hazard,
or other hazards.

Reseeding. NASA will backfill a portion of the removed soil and reseed areas affected by
cleanup and demolition activities using a native seed mix similar to the seed mix being
used on the adjacent Boeing property to encourage plant regrowth in the TCP.

BURRO FLATS SITE (CA-VEN-1072)

A.

Boundary Determination and National Register Nomination. Prior to any cleanup
excavation activities on the NASA Property, NASA will consult with SHPO to identify a
testing plan to conduct further archeological investigations within NASA’s boundary to
confirm the extent of the boundary (“Burro Flats Site Boundary”) on NASA land and,
within twelve (12) months of publishing the final report, in consultation with the SYBCI
and Boeing (or its consultants), develop an updated National Register nomination form to
be submitted to the SHPO and NRHP.

Monitoring. NASA will use archeological and Native American monitors to oversee field
sampling, vegetation clearing, and ground disturbing activities within Burro Flats Site
and the buffer area defined by NASA in 2008 for management purposes, as well as within
any other known archeological sites, and will coordinate, where feasible, any sampling
within Burro Flats Site Boundary with the boundary determination work.

Environmentally Sensitive Areas Action Plan. NASA will develop an Environmentally
Sensitive Areas Action Plan (“ESAAP”) that will be submitted for review in accordance
Stipulation V to SHPO and SYBCI for use by NASA and its contractors for sensitive
cultural areas such as archeological sites to provide active protection during the
undertaking to prevent inadvertent damage. The ESAAP will be developed by qualified
archeologists and will delineate areas to be protected, document protective measures
required, identify responsible parties and their appropriate tasks, and outline an
anticipated schedule and process. The ESAAP will be developed in coordination with the
Implementation Plan required by the AOC to ensure coordination of the cleanup
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activities. The ESAAP will provide provisions for conducting the Undertaking within an
archeological site, which will be protective of those areas of the site that are not planned
to be affected by the Undertaking,

D. AOC Exception Consideration. Prior to commencing the soil cleanup activities in and
around Burro Flats, NASA will submit to DTSC the revised Burro Flats Site Boundary
that lies within NASA’s APE and request that any cleanup required to meet DTSC
standards identified in the AOC within the Burro Flats Site Boundary be considered part
of the “Native American Artifacts” exceptions clause identified in the Agreement In
Principle of the AOC and be exempted from the cleanup requirement.

E. Exemption Override. If DTSC determines that there is an unacceptable health risk that
requires environmental cleanup within the Burro Flats Site Boundary, even in view of an
exception otherwise available, NASA and DTSC will identify which areas will require
cleanup to meet the prescribed health risk identified by DTSC. NASA will determine the
most effective cleanup methodology to achieve the goals while being as sensitive as
possible to the site, and promptly inform the SYBCI and SHPO of their determination in
writing,

F. Data Recovery Consideration. If the cleanup requires excavation within the Burro Flats
Site Boundary, NASA will promptly notify the NAAB, SHPO, and SYBCI that it intends
to develop a Research Design for a Phase III data recovery plan in accordance with the
Consultation and Review Stipulation (Stipulation V).

1. NASA will consult with the NAAB, SHPO, and SYBCI to develop a Research ~ *
Design for a Phase 111 data recovery plan, which will include a provision for Native
American monitors. The submission package will be submitted by NASA to SYBCI
and SHPO in accordance with the Consultation and Review Stipulation (Stipulation
V). NASA will proceed with the Phase III data recovery plan prior to proceeding with
cleanup within the archeological site boundaries.

2. If the SHPO and/or SYBCI requests, in writing within 30 days of notification, that
NASA refrain from conducting data recovery, as described in IILF, within or around
the Burro Flats Site Boundary, NASA will work with SYBCI and SHPO to identify
an alternative mitigation. Alternative mitigation will be agreed to in a request for
concurrence letter sent from NASA and concurred by SYBCI and SHPO prior to
commencement of cleanup activities within the Burro Flats Site Boundary.

G. Documentation and Curation. NASA shall ensure that all records resulting from
excavation of any National Register-eligible archeological site(s) are curated by an
institution meeting the standards set forth in 36 CFR 79, and that all artifacts and other
material resulting from the same excavation are maintained in accordance with 36 CFR
79 and curated with previous federal collections associated with SSFL within the State of
California.

H. Protection. NASA will update its Standard Operating Procedures (“SOP”) for
Archeological Resource Protection Act Compliance Review and Preventing Vandalism to
Archeological Sites within NASA’s ICRMP to include protection during demolition and
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cleanup activities, and the update will be submitted by NASA to SYBCI and SHPO in
accordance with the Consultation and Review Stipulation (Stipulation V).

v TREATMENT OF OTHER ARCHEOLOGICAL PROPERTIES

In order for NASA to conduct environmental remediation and demohtlon activities, NASA will
ensure the following stipulations are implemented:

A,

B.

Field Sampling. NASA will provide archeological and Native American monitors for
field sampling conducted to identify soil contaminants within NASA SSFL.

Further Archeological Investigation. Within six (6) months of the completion of the final
environmental field sampling or testing, NASA will commence Extended Phase I
archeological investigations in those footprints of cleanup areas where NASA plans to
excavate soil to achieve cleanup goals. Where necessary, to allow archeological
investigation beneath building footprints, some archeological investigations may be
delayed. These investigations will include Native American monitors. All archeological
investigations will be completed prior to conducting ground disturbing activities (other
than minor disturbance in and around structures being demolished.)

Archeological Site Discovery and Evaluation. Any newly identified archeological sites
within the Extended Phase I investigations will be evaluated by NASA in accordance
with 36 CFR 63 and bulletins, guidance, and documents produced by the NPS, in
consultation with NAAB, SHPO, and SYBCI, to determine if they are historic propetties.
NASA will submit the report for review in accordance with the Consultation and Review
Stipulation (Stipulation V).

In the event the final cleanup footprint includes a portion of the Sparse Lithic Scatter
(CA-VEN-1803) or an archeological site is found meeting the National Register
eligibility criteria within the final footprint of other cleanup areas, or NASA determines
the site eligible for the NRHP for the purposes of this Undertaking, NASA will consult
with DTSC and request that the site be considered part of the “Native American

-Artifacts” exceptions clauses identified in the AIP of the AOC and be exempted from the

cleanup requirement.

1. If the DTSC decides that the AOC Exception Consideration does not apply and
NASA is required to conduct cleanup that will adversely affect the archeological site,
NASA will proceed in the same manner as Stipulations III1.D through II1.G.

ICRMP Updates. NASA will update its ICRMP to include the National Register-eligible
site(s), should they exist, and to include in the ICRMP protection measures during
demolition and cleanup per Stipulation IIL.H. The updated ICRMP will be submitted by
NASA to SYBCI and SHPO in accordance with the Consultation and Review Stipulation
(Stipulation V).

Protection Measures. If active protection measures are needed such as fencing to protect a
newly found site during demolition and/or cleanup activities, and NASA’s Qualified
Personnel determine that certain protection measures can be installed without adverse
effects to the National Register-eligible archeological site(s), then NASA will proceed -
with installation using Native American and archeological monitors. Such protection
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activities will be summarized by NASA iniwriting, and submitted to SHPO, SYBCI, and
the NAAB, for their information, prior to installation.

1. IfNASA determines the protection measure is likely to cause an adverse effect,
NASA will consult with SHPO, SYBCI, and the NAAB to identify ways to avoid,
minimize, or mitigate the effects prior to installation.

G. Training Module. NASA will develop a training module within six (6) months of the
signing of this PA for all demolition and cleanup personnel, including new personnel
coming on site to preform cleanup activities throughout the life of the project, who will
be working at NASA SSFL for the protection of cultural resources that includes the
procedures identified in NASA’s ICRMP for inadvertent discoveries and human remains.

V. CONSULTATION AND REVIEW

A. NASA will consult with SHPO, DTSC, SYBCI, and the NAAB as required by the
stipulations within this PA.

1. NASA will submit reports and requests to SHPO and SYBCI for review. Respondents
will have thirty (30) calendar days to review submissions, after which NASA will
respond, in writing, to written comments within thirty (30) calendar days and provide
a (15) day final review opportunity for written comments.

2. In the event of disagreement by SHPO, SYBCI, or NAAB with NASA or each other
regarding the stipulations contained within the PA, the matter will be addressed in
accordance with the Dispute Resolution Stipulation (Stipulation IX).

3. Inthe event of disagreement between NASA and DTSC regarding issues related to
this PA, the matter will be referred to the dispute process outline in the 2010 AOC or
2007 Consent Order, as appropriate and NASA will inform SHPO, SYBCI, or NAAB
of the outcome as reasonably practical.

V. DURATION

This PA will expire in six (6) years from the date of its execution or when stipulations are
complete. Prior to such time, NASA may consult with the other Signatories and Invited
Signatories to reconsider the terms of the PA and amend it in accordance with the Amendments
Stipulation (Stipulation XI).

VII. UNANTICIPATED DISCOVERIES

A. In the event management, demolition, or cleanup activities uncover any unanticipated
discoveries, NASA will proceed in accordance with the procedures outlined in
Attachment 7. All work within 30 meters of the location will be suspended and the
procedures outlined in Attachments 7 and 8 will be followed.

B. In the event of the discovery of human remains and/or cultural items (funerary objects,
sacred objects, objects of cultural patrimony) which are subject to the Native American
Graves Protection and Repatriation Act (“NAGPRA”) (25 U.8.C. § 3001-3013, 18 U.S.C.
§ 1170) and the Archeological Resources Protection Act (“ARPA”) (16 U.S.C. § 470aa-
470mm); NASA will implement Attachment 8 regarding the Treatment of Human
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Remains and Funerary/Sacred Objects until such time as a Plan of Action is developed in
accordance with NAGPRA. The plan shall include provisions for in-place preservation,
excavation, and analysis, in accordance with a data recovery plan (identified in
Stipulation III.G-H), and disposition of the remains, as appropriate. In development of the
Plan NASA will, in good faith, consult with the relevant parties such as the NAAB and
SYBCI in accordance with applicable law. The Plan of Action will supersede Attachment
8 upon completion. If the remains are determined to be non-native, NASA shall follow
the procedures outlined in the applicable California unmarked burial law.

VIII. ANNUAL REPORTING

IX.

X.

Each year, following the execution of this PA until it expires or is terminated, upon completion
of the cleanup, NASA shall provide all parties to this PA a summary report detailing work
carried out pursuant to its terms. Such report shall include any proposed scheduling changes, any
problems encountered, and any disputes and objections received in NASA's efforts to carry out
the terms of this PA.

DISPUTE RESOLUTION

- Should any Signatory or Invited Signatory to this PA object at any time to any actions proposed

or the manner in which the terms of this PA are implemented, NASA shall consult with such
party to resolve the objection. If NASA determines that such objection cannot be resolved,
NASA will:

A. Forward all documentation relevant to the dispute, including NASA’s proposed
resolution, to the ACHP. The ACHP shall provide NASA with its comments on the
resolution of the objection within thirty (30) days of receiving adequate documentation.
Prior to reaching a final decision on the dispute, NASA shall prepare a written response
that takes into account any comments regarding the dispute from the ACHP, Signatories
and Invited Signatories, and provide them with a copy of this written response. NASA
will then proceed according to its final decision.

B. If the ACHP does not provide comments regarding the dispute within the thirty (30)-day
period, NASA may make a final decision on the dispute and proceed accordingly. Prior to
reaching such a final decision, NASA shall prepare a written response that takes into
account any timely comments regarding the dispute from the Signatories and Invited
Signatories, to the PA, and provide them and the ACHP with a copy of such written
response.

C. NASA's responsibilities to carry out all other actions subject to the terms of this PA that
are not the subject of the dispute remain unchanged.

ANTI-DEFICIENCY

NASA'’s obligations under this PA are subject to the availability of appropriated funds, and the
stipulations of this PA are subject to the provisions of the Anti-Deficiency Act. NASA will make
reasonable and good faith efforts to secure the necessary funds to implement this PA in its
entirety. If compliance with the Anti-Deficiency Act alters or impairs NASA’s ability to
implement the stipulations of this PA, NASA will consult in accordance with the Amendments
Stipulation (Stipulation XI) or Termination Stipulation (Stipulation XII) of this PA.

10
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XI. AMENDMENTS

This PA may be amended when such an amendment is agreed to in writing by all Signatories of
the PA. The amendment will be effective on the date a copy signed by all of the Signatories and
Invited Signatories is filed with the ACHP.

XII. TERMINATION

A. If any Signatory or an Invited Signatory that signed this PA determines that the terms of
the PA will not or cannot be carried out, that party shall immediately consult with the
other parties to attempt to develop an amendment per Stipulation XI, above. If within
thirty (30) days (or another time period agreed to by all Signatories and Invited
Signatories that signs the PA) an amendment cannot be reached, any Signatory and/or an
Invited Signatory that signed this PA may terminate the PA upon written notification to
the other Signatories and Invited Signatories.

B. In the event of termination of this PA, NASA shall comply with the provisions of 36 CFR
Part 800 for all portions of the Undertaking that have not already begun. For any new
undertakings or changes in the Undertaking, NASA must either (a) execute a PA pursuant
to 36 CFR 800.6, or (b) request, take into account, and respond to the comments of the
ACHP under 36 CFR 800.7. NASA shall notify the Signatories and Invited Signatories
that signed the PA, to the course of action it will pursue.

XII. CONFIDENTIALITY

All parties to this PA acknowledge that information about historic properties, prospective historic
properties, or properties considered historic for purposes of this PA are or may be subject to the
provisions of Section 304 of NHPA and Section 6254.10 of the California Government Code (Public
Records Act), relating to the disclosure of sensitive information, and having so acknowledged, will
ensure that all actions and documentation prescribed by this PA are, where necessary, consistent
with the requirements of Section 304 of the NHPA and Section 6254.10 of the California
Government Code.

EXECUTION of this PA by NASA, ACHP, and SHPO and implementation of its terms evidence
that NASA has taken into account the effects of this Undertaking on historic properties and afforded
the ACHP an opportunity to comment.

SIGNATORIES:
NASA:

Date; L\lzz LL{

Patrick E. Scheuermann
Director
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California State Historic Preservation Officer:

,;_i/ Date: 4~/ — /‘%'

Carol Rowland-Nawi - /
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Advisory Council on Historic Preservation:

@W ‘ | pate: 9131

John Fowler ,
g;“/Director
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INVITED SIGNATORY:

Santa Ynez Band of Chumash Indians

- | Date: l;{‘ 7 Z‘Z‘L(/
{Vincent Armenta, Chairman
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ATTACHMENT 1
Resources

Administrative Order on Consent, (“AOC”) signed by NASA and the Department of Toxic
Substances Control for the State of California on December 6, 2010, Copy is available at
http://ssfl.msfe.nasa.gov/documents/governance/NASA_DTSC_Final AOC Dec_2010.pdf or upon
request at SSFL Program Director, NASA MSFC AS01, Building 4494, Huntsville, AL 35812.

Consent Order for Corrective Action (“Consent Order”) signed by NASA in Auguét 2007. Copy is
available at http://www.dtsc.ca.gov/SiteCleanup/Projects/upload/SSFL,_COCA.pdf or upon request
at SSFL Program Director, NASA MSFC AS01, Building 4494, Huntsville, AL 35812.

Integrated Cultural Resources Management Plan for Santa Susana Field Laboratory, Ventura County,
California, January 2009-2013. Copy is available at

http://ssfl. msfe.nasa.gov/documents/factsheets/ICRMP_SSFL_2009-2013.pdf or upon request at
SSFL Program Director, NASA MSFC AS01, Building 4494, Huntsville, AL 35812.

15
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ATTACHMENT 3
Area of Potential Effects Map

i
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ATTACHMENT 4

Historic Structures and Districts in the NASA-administered Areas at Santa Susana Field
Laboratory
NRHP Status
Structure
No. Structure Name Individually Contributes to a
Eligible Historic District
Alfa Test Area Historic District
2208 | Alfa Control House X X
2209 Alfa Terminal House X
- 2727 Alfa 1 Test Stand X X
2727A Alfa I Electrical Control Station X
2729 Alfa III Test Stand X X
2729A Alfa III Electrical Control Station X
2739 Standtalker Shack X
2X Alfa Observation Structure (Pill Box) X
Y Alfa Observation Structure (Pill Box) X
Alfa Landscape/Spillway X
Bravo Test Area Historic District
2213 Bravo Control House X X
2214 Bravo Terminal House X
2730 Bravo I Test Stand X X
2730A Bravo I Electrical Control Station X
2731 Bravo II Test Stand | X X
2731A Bravo II Electrical Control Station X
27 Bravo Observation Structure (Pill Box) X
Bravo Landscape/Spillway X
Coca Test Area Historic District
2218 Coca Control Center X X
2222 Coca Pre-Test Building X
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ATTACHMENT 4 :
Historic Structures and Districts in the NASA-administered Areas at Santa Susana Field
Laboratory
NRHP Status
Structure
No. Structure Name Individually Contributes to a
Eligible Historic District
2235 Coca Electrical Control Station (LOX) X
2236 Coca Electrical Control Station (LH2) X
2237 Coca GH2 Compressor Building X
2239 Coca GH2 Compressor Building X
2241 Coca Pump House X
2520 Coca High Pressure GH2 and GN2 Vault X
2614 Coca IV Observation Structure (Pill Box) X
2733 Coca I Test Stand X X
2787 Coca IV Test Stand X X
2A Coca North Observation Structure (Pill Box) X
2B Coca Observation Structure (Pill Box) X
V99 Coca GH2 Vessel X
V100 Coca LH2 Vessel #1 X
V108 Coca LOX Vessel #1 X
Coca Cable Tunnel X
Coca Landscape/Spillway X
Notes:

GH2 = gaseous hydrogen

GN2 = gaseous nitrogen

LH2 = liquid hydrogen

LOX = liquid oxygen

NRHP = National Register of Historic Places
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- ATTACHMENT 5

List of Non-federally Recognized Tribes Contacted by NASA

Name Affiliation
Charles Cooke Chumash, Fernandefio, Tataviam, Kitanemuk
Beverly Salazar Folkes Chumash, Tataviam, Fernandefio

James Ramos, Chairperson

Serrano

Ronnie Salas, Cultural Preservation

Fernandefo, Tataviam

Department

Julie Lynn Tumamait Barbareno/Venturefio Band of Mission Indians,
Chumash

Patrick Tumamait Chumash

Chief Mark Steven Vigil, San Luis Chumash

Obispo County Chumash Council

Owl Clan, Qun-tan Shup Chumash

John Valenzuela, Chairperson
San Fernando Band of Mission Indians

Fernandefio, Tataviam, Serrano, Vanyume,
Kitanemuk

Randy Guzman - Folkes

Chumash, Fernandefio, Tataviam, Shoshone Paiute,

Yaqui
Vennise Miller, Chairperson Chumash
Coastal Band of the Chumash Nation
Carol A. Pulido Chumash
Melissa M. Parra-Hernandez Chumash
Frank Arredondo Chumash
Freddie Romero, Santa Ynez Band of Chumash

Chumash Indians
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ATTACHMENT 6

List of Consulting Parties

SOIL AND GROUNDWATER CLEANUP AT SSFL, VENTURA COUNTY, CA

- Consulting Party

Affiliation

Mark Beason

California Office of Historic Preservation

Carla Bollinger Santa Susana Mountain Park Association
.| Bill Bowling Acrospace Contamination Museum of Education
Gary Brown National Park Service
Harry Butowsky private contractor
Michael Collins Self; EnviroReporter.com
Nicole Doner Ventura County Cultural Heritage Board
Wayne Fishback Self, neighboring property owners
Beverly Folkes Self
Elizabeth Harris Self; Research Psychologist on Government-Funded Public Health
Contracts
Luhui Isha Self
Nancy Kidd Simi Valley Historical Society
Christian Kiillkkaa Self
Al Knight Self
Dan Larson Compass Rose Archaeological
John Luker Santa Susana Mountain Park Association
Tom McCulloch Advisory Council on Historic Preservation
Mark Osokow San Fernando Valley Audubon Society

Carol Rowland-Nawi

California State Historic Preservation Officer

Gwen Romani Compass Rose Archaeological

John Tommy Rosas Tongva Ancestral Territorial Tribal Nation

Bruce Rowe Self

Chris Rowe Self

Alan Salazar Self

Margie Steigerwald National Park Service

Clark Stevens Resource Conservation District of the Santa Monica Mountains
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ATTACHMENT 6
List of Consulting Parties
Consulting Party Affiliation
Christina Walsh Cleanuprocketdyne.org
Abraham Weitzberg Self
Mary Wiesbrock Save Open Space
Ronald Ziman Self
Tribes

Vincent Armenta

Santa Ynez Band of Chumash Indians, Tribal Chairman

Sam Cohen

Santa Ynez Band of Chumash Indians

Freddie Romero

Santa Ynez Band of Chumash Indians, Elders Council

SSFL Participating Agencies

James Biederman

General Services Administration

Jane Lehman

General Services Administration

| Maureen Sheehan

General Services Administration

Other Agencies

Paul Carpenter Department of Toxic Substances Control
Richard Hume Department of Toxic Substances Control
Ray Leclerc Department of Toxic Substances Control
Mark Malinowski Department of Toxic Substances Control

Note: Listing as a Consulting Party does not necessarily indicate agreement with the stipulations

codified in this document.
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ATTACHMENT 7
Inadvertent Discovery Plan

AMMENDED Excerpt from the Integrated Cultural Resources Management Plan for Santa
Susana Field Laboratory, Ventura County, California

SOP 3: Responding to Inadvertent Discovery of Archeological Deposits

Regardless of whether an archeological inventory has been completed and regardless of whether a
planned undertaking has been assessed for its effect on known historic properties, every undertaking
that disturbs the ground surface has the potential to discover buried and previously unknown
archeological deposits. This SOP outlines the policies and procedures to be followed in such cases.

Applicable Laws/Regulations/Procedural Requirements:
National Historic Preservation Act

National Environmental Policy Act

Archeological and Historic Preservation Act

Archeological Resource Protection Act

Native American Graves Protection and Repatriation Act
NASA Procedural Requirements 8580.1

Policy

Archeological deposits that are newly discovered during any undertaking shall be evaluated for their
NRHP eligibility. Until NASA has determined an archeological site is ineligible, all known sites will
be treated as potentially eligible and will be avoided insofar as possible. In the event that an
archeological deposit is inadvertently discovered, work must cease within a 30 meter radius, the
Cultural Resources Manager (“CRM”) and the SHPO must be notified within two working days
(e.g., letter or email notification), and a professional archeologist (meeting the Secretary of Interior’s
Professional Qualifications), must be consulted.

If the professional archeologist recommends that the archeological deposit is potentially eligible, the
CRM will consult with the CA SHPO and federally recognized Native American tribes on the need for
further testing and/or data recovery for those sites eligible under only Critetion D. If the undertakings
may affect properties having historic value to any federally recognized Indian tribes with which NASA
consults, the CRM will consult with the tribes and give them an opportunity to participate as interested
persons during the consultation process. In the event that human remains are inadvertently discovered,

work must cease in the area of the discovery and the CRM must be notified. If remains are determined to

be Native American, federally recognized American Indian tribes will be notified.

Procedure, ‘

L. Workers will notify the CRM immediately upon the discovery of possible archeological
deposits. (Standard language will be placed in contracts requiring contractors to notify the
CRM immediately upon discovery of possible archeological deposits.)
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When notified of the possible discovery of unexpected buried archeological material, the
CRM will arrange to have a professional archeologist evaluate the site. Work will cease and
the site will be protected pending the results of the evaluation.

A.

If fossils, natural stones, concretions, or other such items that are sometimes mistaken
for archeological materials are recovered, then the CRM may allow the excavation to
proceed without further action.

If disturbances to the deposit have been slight and that portion of the Undertaking can
be relocated to avoid the buried site, the CRM shall have the site recorded and forms
submitted to the appropriate California Historical Resources Information System
(CHRIS) in a routine manner, having avoided adverse impact through relocation of
the proposed undertaking. ‘

If the location of that portion of the Undertaking cannot be changed, the CRM shall
contact the CA SHPO by telephone or email within forty-eight (48) hours, report the
discovery and initiate emergency consultation.

1. If the deposits are evaluated as ineligible for inclusion on the NRHP by a
professional archeologist in consultation with the CA SHPO, then NASA will
prepare a memorandum for record, to be included in the site record. NASA may
allow the excavations to proceed and shall advise the excavation foreperson(s) of
the possibility and nature of additional discoveries that would require immediate
notification of the CRM.

2. If, in the opinion of the professional archeologist, the existing information is
deemed insufficient to make a determination of eligibility, then an emergency-
testing plan will be developed by NASA in coordination with the CA SHPO and
SYBCI. Further excavation in the vicinity of the site will be suspended until an
agreed testing procedure has been carried out and sufficient data has been
gathered to allow a determination of eligibility.

a) If the CA SHPO and SSFL CRM agree after testing that the site is ineligible
for inclusion to the NRHP, then work on the that portion of the Undertaking
may resume.

b) If the site appears to be eligible for inclusion on the NRHP, or if NASA and
the CA SHPO cannot agree on the question of eligibility, then NASA shall
implement the following alternative actions, depending on the urgency of the
action being delayed by the discovery of cultural material.

1) NASA may relocate that portion of the Undertaking to avoid adverse
effect.
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2) NASA may request that the site be exempted from cleanup activities if
applicable to DTSC as a Native American Artifact in accordance with the
AIP.

3) NASA may seek the opinion of the Keeper of the NRHP

4) -NASA may proceed with a Research Design and data recovery plan in
accordance with Stipulation IILF-G

5) NASA may request comments from the ACHP and may develop and
implement actions that take into account the effects of the undertaking and
the comments of the CA SHPO, federally recognized tribes, and the
ACHP. Interim comments must be provided to NASA within 48 hours and
formal comments within 30 days.

If examination by a professional osteologist indicates the materials are of human origin, an
archeologist must make a field evaluation of the primary context of the deposit and its
probable age and significance, record the findings in writing, and document the materials.

A. If at any time human remains, funerary objects, or Native American sacred objects are
discovered, the CRM will ensure that the provisions of NAGPRA, ARPA and/or AIRFA
are implemented.

B. The CRM will begin consultation with federally-recognized tribes.
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ATTACHMENT 8
Human Remains and Funerary/Sacred Objects Discovery Plan

AMMENDED Excerpt from the Integrated Cultural Resources Manageinent Plan for Santa
Susana Field Laboratory, Ventura County, California '

SOP #4 Treatment of Human Remains and Funerary/Sacred Objects

The NAGPRA requires the inventory of human remains and funerary and sacred objects recovered
from Federal lands that may be subject to claim by Native American tribal groups. The NAGPRA
also requires active consultation with such groups to determine the disposition of such remains and
objects. No Native American human remains or sacred/funerary objects are currently known to exist
on the SSFL; however, previously undocumented excavations may have encountered human remains
and/or sacred/funerary objects and future undertakings may inadvertently encounter these materials.
This SOP outlines the policies and procedures to be followed to ensure future compliance with the
NAGPRA.

Applicable Laws/Regulations
e Native American Graves Protection and Repatriation Act.
¢ American Indian Religious Freedom Act Policy.

No Native American human remains, funerary objects, or sacred objects from the SSFL will be
knowingly kept in Government possession without preparation of an inventory and initiating
consultation.

Consultation regarding the disposition of Native American human remains, funerary objects, or
sacred objects shall be initiated as soon as feasible.

Procedure

The Cultural Resources Manager (“CRM”) will ensure that NASA complies with NAGPRA
requirements and the implementing regulations (43 CFR Part 10).

I. The CRM will review all records and collections to determine whether any human remains,
funerary objects, or sacred objects originating from the SSFL are known to exist.

A. If no such objects are found, no consultation is required.

B. If any such objects are found to be uninventoried, the CRM will prepare an inventory
of all such objects and will initiate consultation procedures with the Archeological
Assistance Division National Park Service (Post Office Box 37127, Washington, D.C.
20013; telephone 202-343—4101; facsimile 202-523-1547) and federally recognized
tribes to determine .appropriate disposition.

II. If human remains or artifacts that are not currently in Government possession but that are

suspected to be from the SSFL are returned to the Government, the CRM will arrange to have
a qualified professional examine and evaluate them.
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A If the remains are not of human origin, then no further action by the CRM is
necessary.

B. If the remains are not of Native American origin, then they will be treated as
stipulated as an emergency discovery of archeological deposits (see SOP #3).

C. If the remains are of Native American origin, then the CRM will prepare an inizentory
of the remains and initiate consultation procedures with the Archeological Assistance
Division, NPS.

1. If human remains are discovered during the course of any undertaking, the following
procedures will apply:

A.  Work will immediately cease in the vicinity of the human remains.

B. The site supervisor will immediately notify SSFL/MSFC Law Enforcement/Center
Protective Services and the CRM.

1. SSFL Law Enforcement/Center Protective Services officers will notify the
County Coroner within 48 hours, the State Health and Safety Code
Section 7050.5 states that no further disturbance shall occur until the County
Coroner has made a determination of origin and disposition pursuant to Public
Resources Code Section 5097.98.

a) If the Coroner determines the human remains to be Native
American, the Coroner is responsible for contacting the NAHC
within 24 hours after the determination is made. The NAHC,
pursuant to Section 5097.98, immediately will notify those persons
it believes to be most likely descended from the deceased Native
American so they can inspect the burial site and make
recommendations for treatment or disposal. After the Coroner has
established whether the remains are archeological or historical,
NASA will follow the California state requirements. If the remains
are prehistoric, NASA will initiate the proper procedures under the
Archeological Resources Protection Act of 1979 and/or the
NAGPRA to decide the disposition of the materials. If the remains
are found to be Native American, the steps outlined in NAGPRA,
43 CFR 10.6 (Inadvertent Discoveries) must be followed.

b) If the remains are not of Native American origin, then the site will
be treated as the discovery of emergency archeology deposits.
However, it should be noted that not all human remains, cemeteries,
etc., are NRHP properties. ‘

¢) If the remains are of Native American origin, then further work in
the vicinity will be suspended for 30 days to allow for consultation,
as required by the NAGPRA. If any photographs are taken of the
undertaking, only general photographs of the site area are to be
taken. Prior to removal of any remains, the CRM will prepare an
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inventory of the remains and will immediately initiate emergency
consultation procedures with the Archeological Assistance Division,

NPS, ar_ld tribes.

C. If consultation allows the remains to be removed, then the CRM will cause the
remains to be treated and disposed in accordance with the consultation.

D. Notwithstanding the results of consultation, the CRM will ensure that Section 106
procedures are adhered to with regards to evaluating sites.
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SECTION 1

Introduction

This report presents the findings of special-status plant species and wildlife surveys conducted in 2011 on the
National Aeronautics and Space Administration (NASA)-administered property at Santa Susana Field Laboratory
(SSFL) in southern California. SSFL was established shortly after World War Il and has been used primarily as a site
to develop and test nuclear reactors, rockets, and missiles. The 2,850-acre site is divided into four production and
two buffer areas (Areas |, II, lll, and IV, and the northern and southern buffer zones). A portion of SSFL is federally
owned property that is administered by NASA. The remaining property at SSFL is owned by The Boeing Company
(Boeing). The NASA-administered property at SSFL consists of 41.7 acres within Area | and all 409.5 acres of Areal Il.
The Boeing Company owns the remainder of Area |, all of Areas Ill and IV, and the northern and southern buffer
areas at the site.

1.1 Purpose

This report presents the results of protocol-level botanical surveys and opportunistic wildlife surveys of the NASA-
administered property at SSFL. These biological surveys were conducted to support NASA’s preparation of a
Ecological Stewardship Plan for the property it administers at SSFL. The findings also will be used as the basis for the
biological resources section of the Environmental Impact Statement (EIS) being prepared to assess the potential
impacts of NASA’s proposal to demolish structures and to remediate soil and groundwater on the NASA-
administered property at SSFL. This report has been prepared as a supplement to the Fall 2010 Habitat and Listed
Species Surveys of NASA-Administered Property at Santa Susana Field Laboratory (NASA, 2011).

1.2 Background

In April 2008 and May 2009, ecological surveys were conducted on portions of the NASA-administered property at
SSFL as part of Resource Conservation and Recovery Act (RCRA) Facility Investigations (RFls) (NASA, 2008; 2009a;
2009b). The fall 2010 habitat and listed species surveys (NASA, 2011) together with the 2011 botanical and wildlife
surveys are intended to expand on the past ecological surveys through a survey of the entire NASA-administered
property at SSFL, including some limited areas outside the RFI areas that had not been surveyed previously.

Several other ecological studies conducted at SSFL between 2005 and 2009 were reviewed for potential insight into
the biological resources on the NASA-administered property:

e MWH Americas, Inc., and AMEC Earth & Environmental, Inc. (2005)
e MWH Americas, Inc., and ERM (2007)

e Ogden Environmental and Energy Services Co., Inc. (1998)

e Padre Associates, Inc. (2008)

e Science Applications International Corporation (SAIC) (2009)

1.3 Location and Environmental Setting

Section 1.3 is summarized from a more detailed environmental setting description contained in the Fall 2010
Habitat and Listed Species Surveys of NASA-Administered Property at Santa Susana Field Laboratory (NASA, 2011).
Additional information regarding physiography, geology, and habitat types also is included in that report.

1.3.1 General

SSFL is approximately 29 miles northwest of downtown Los Angeles in the southeastern corner of Ventura County,
California. SSFL is located mostly within an unincorporated part of Ventura County; its easternmost portion extends
slightly into an unincorporated part of Los Angeles County (Figure 1-1). It encompasses 2,850 acres within a remote,
mountainous area near the crest of the Simi Hills at the western border of the San Fernando Valley.
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1. INTRODUCTION

Area | LOX Plant and Area Il are in the central and north-central parts of SSFL, respectively (Figure 1-2). The
451.2 acres of the NASA-administered property at SSFL represents approximately 16 percent of the total site area.

SSFL’s landscape is characterized by sandstone outcropping hills. Numerous industrial facilities, constructed
drainage systems, and roadways have been developed within this hilly landscape. The site is within the central
portion of the Southern California Coast ecological subregion in the Simi Valley—Santa Susana Mountains (261Be)
ecological subsection. This subsection includes steep mountains; moderately steep to steep hills; and nearly level to
gently sloping floodplains, terraces, and alluvial fans (Miles and Goudey, 1998).

1.3.2 Habitat Types

Habitat surveys of the NASA-administered property conducted during fall 2010 identified eight natural terrestrial
habitat types, two aquatic habitat types, and ruderal and developed areas (NASA, 2011). These habitat types are
described briefly in the following text. Table 1-1 cross-references the mapped habitat types and the current
California vegetation classification system (Sawyer et al., 2009).

Chaparral

Chaparral is the most abundant and widespread natural community at the site. This habitat covers 172.6 acres
(approximately 38 percent) of the NASA-administered property. Characteristic species include chamise
(Adenostoma fasciculatum), hoaryleaf ceanothus (Ceanothus crassifolius), black sage (Salvia mellifera), laurel sumac
(Malosma laurina), thickleaf yerba santa (Eriodictyon crassifolium), Mendocino bushmallow (Malacothamnus
fasciculatus), and chaparral yucca (Yucca whipplei). The abundance of these species is variable within this habitat
type depending on soils, aspect, past disturbance, and other environmental factors.

Venturan Coastal Sage Scrub

Venturan coastal sage scrub covers 64.4 acres (approximately 15 percent) of the site. Characteristic species include
coastal sagebrush (Artemisia californica), Eastern Mojave buckwheat (Eriogonum fasciculatum var. fasciculatum),
black sage, chaparral yucca, thickleaf yerba santa, and common deerweed (Acmispon glaber).

Non-native Grassland

Grassland habitat covers 19.2 acres (approximately 4 percent) of the site and often occurs in a mosaic with other
habitat types. Most of the grasslands are characterized by slender oat (Avena barbata), intermixed with other
introduced annual grasses such as ripgut brome (Bromus diandrus), soft brome (Bromus hordeaceus), and fescue
(Vulpia spp). Native grasses including needlegrass (Nassella spp.), littleseed muhly (Muhlenbergia microsperma),
and deergrass (Muhlenbergia rigens) are present in a few areas, but generally provide only minimal cover. Common
herbaceous species include suncup (Camissonia spp.), winecup clarkia (Clarkia purpurea), longbeak stork’s bill
(Erodium botrys), and winter vetch (Vicia villosa).

Coast Live Oak Woodland

Coast live oak woodland is distributed widely across the site but only makes up 13.2 acres (approximately

3 percent) of the NASA-administered property. This habitat is characterized by mature coast live oak (Quercus
agrifolia) trees. The understory generally consists of annual grasses such as ripgut brome and slender oat, with
occasional native grasses including blue wildrye (Elymus glaucus) and California brome (Bromus carinatus). The
understory shrub layer is poorly developed and, where present, generally consists of scattered Pacific poison oak
(Toxicodendron diversilobum).
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1. INTRODUCTION

TABLE 1-1
Mapped Habitat Types and Current California Vegetation Classification System
NASA SSFL 2011 Supplemental Biological Surveys of NASA-Administered Property at Santa Susana Field Laboratory

Mapped Natural Habitat Types Current California Vegetation Classification System1

Chaparral Adenostoma fasciculatum — Salvia mellifera Shrubland Alliance
Malosma laurina Shrubland Alliance
Malacothamnus fasciculatus Shrubland Alliance
Eriodictyon crassifolium Provisional Shrubland Alliance

Venturan Coastal Sage Scrub Artemisia californica —Eriogonum fasciculatum Shrubland Alliance
Non-Native Grassland Avena(barbata, fatua) Semi-Natural Herbaceous Stands

Coast Live Oak Woodland Quercus agrifolia Woodland Alliance

Coast Live Oak Riparian Forest Quercus agrifolia Woodland Alliance

Baccharis Scrub Baccharis pilularis Shrubland Alliance

Mule-fat Scrub Baccharis salicifolia Shrubland Alliance

Southern Willow Scrub Salix lasiolepis Shrubland Alliance

Note:

SSFL = Santa Susana Field Laboratory
! sawyer et al.( 2009)

Coast Live Oak Riparian Forest

Coast live oak riparian forest is found along the edges of the seasonal streams on the site. This habitat type covers
9.2 acres (approximately 2 percent) of the NASA-administered property. The composition of this community is
generally similar to the coast live oak woodland habitat described previously, although the understory typically is
more diverse in these areas and includes species such as Douglas’ sagewort (Artemisia douglasiana), creeping
snowberry (Symphoricarpos mollis), and American black elderberry (Sambucus nigra).

Baccharis Scrub

Baccharis scrub is limited, covering only 2.6 total acres (less than 1 percent) of the site. This community is
characterized by generally pure stands of coyotebrush (Baccharis pilularis). In these areas, coyotebrush ranges from
dense cover with a sparse herbaceous layer to more open stands with an understory composed of annual grasses
and scattered forbs.

Mule-fat Scrub

Mule-fat scrub is limited, covering 2.1 acres (less than 1 percent) of the site. This habitat type is characterized by
localized, dense stands of mule-fat (Baccharis salicifolia).

Southern Willow Scrub

Southern willow scrub habitat on the NASA-administered property is characterized by arroyo willow (Salix

lasiolepis) intermixed with occasional red willow (Salix laevigata) and narrowleaf willow (Salix exigua). This habitat
type is uncommon on the site, covering only 1 acre (less than 1 percent). Southern willow scrub occurs in localized
patches around scattered ponds and detention basins and along portions of the seasonal drainages within the site.

Aquatic Habitats

Aguatic habitats identified on the NASA-administered property include 0.4 acre of open water and 0.2 acre of
freshwater marsh habitat associated with various ponds and detention basins. Freshwater marsh is limited to the
outer edges of ponds and detention basins and is characterized by southern cattail (Typha domingensis).
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1. INTRODUCTION

Sandstone Rock Outcrops

Approximately 91 acres (20 percent) of the NASA-administered property is composed of sandstone outcrops. In
many areas, the outcrops are devoid of vegetation, while in other areas, the rocks are covered with a diverse
assemblage of lichens. In some areas, scattered vascular plants are present. Common plants associated with theses
rock outcrops include bushy spikemoss (Selaginella bigelovii), lanceleaf liveforever (Dudleya lanceolata), chalk
dudleya (Dudleya pulverulenta), cliffbrake (Pellaea spp.), orange bush monkey flower (Mimulus aurantiacus), and
Santa Susana tarweed (Deinandra minthornii).

Ruderal

Ruderal habitat is common around developed areas and areas that have been subject to human disturbance.
Ruderal habitats cover approximately 17 acres (4 percent) of the site. Common species observed in these areas
include telegraphweed (Heterotheca grandiflora), black mustard (Brassica nigra), Maltese star-thistle (Centaurea
melitensis), silver bird's-foot trefoil (Acmispon argophyllus), stork’s bill (Erodium spp.), and common deerweed.

Developed

Developed areas include paved roads, parking areas, buildings, test structures, and other developments.
Approximately 58 acres, or 13 percent, of the NASA-administered property have been developed.

1.3.3 Soils

Three Natural Resources Conservation Service (NRCS) soil types occur within the NASA-administered property (NRCS,
2008). These soil types are described in the following text; Figure 1-3 shows their distribution on the property.

GrF-Gaviota rocky sandy loam, 15- to 50-percent slopes. This soil mapping unit occurs in the southern half of
NASA Area | and in the northeastern corner of Area Il. These soils are found on hills and mountains and have a very
shallow or shallow to lithic (bedrock) contact. They are well to excessively well drained and are formed in material
weathered from hard sandstone or meta-sandstone. These soils have very low to very high runoff and moderately
rapid permeability.

ShE-Saugus sandy loam, 5- to 30-percent slopes. This soil mapping unit occurs in the northwestern and
southwestern portions of Area Il. This unit consists of deep, well-drained soils that formed from weakly
consolidated sediments. They are found on dissected terraces and foothills. These soils have medium to rapid
runoff and moderate permeability.

SnG—Sedimentary rock land. This soil mapping unit occurs in the northern half of NASA Area | and in the
northwestern corner and southern half of Area Il. This mapping unit consists mostly of exposed sedimentary rock
with very thin, discontinuous areas of soil. There is little available information about this mapping unit; however,
the potential for erosion is expected to be relatively low, based on the erosivity factors reported online and the
relative lack of soil cover. It is expected that runoff is rapid and permeability is very low in these areas.

1.3.4 Climate Summary

Climate data from the Western Regional Climate Center (2011) Canoga Park area, which is approximately 7 miles
southeast of SSFL, is considered generally representative of the regional climate for the site. Average temperatures
range from a low of 39 degrees Fahrenheit (°F) in December and January to a high of 95°F in July and August.
Average annual rainfall is 16.8 inches, most of which falls between November and March.
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SECTION 2

Methods

2.1 Botanical Surveys
2.1.1 Pre-field Preparation

Preparation for the protocol-level special-status plant surveys included compiling a list of rare, threatened, or
endangered plant species that have the potential to occur within the limits of the NASA-administered property at
SSFL. For the purpose of this evaluation, a special-status plant is defined as any species that falls under one of the
following classifications:

e Federally listed as threatened or endangered by the U.S. Fish and Wildlife Service (USFWS) under the
Endangered Species Act (ESA)

e A candidate for federal listing under the ESA

e Listed threatened or endangered by the California Department of Fish and Game (CDFG) under the California
Endangered Species Act

e Listed as rare under the California Native Plant Protection Act

e Considered rare, threatened, or endangered in California as determined by the California Native Plant Societies
(CNPS) Rare Plant Inventory

The list of special-status plant species that potentially could occur on the NASA-administered property at SSFL was
developed based on information from the California Natural Diversity Database (CNDDB) (CDFW, 2011b); CNPS
(2011) Rare Plant Inventory; USFWS list of threatened, endangered, and candidate species for Ventura County
(USFWS, 2011); and information from herbarium collections from the Jepson Online Interchange for California
Floristics (University of California, 2011). The CNDDB and CNPS database searches included the following

U.S. Geological Survey Quadrangles—Simi, Santa Susana, Oat Mountain, Thousand Oaks, Calabasas, Canoga Park,
Point Dume, Malibu Beach, and Topanga.

The database searches and literature review identified 46 special-status plant species in the regional vicinity, 34 of
which were considered to have the potential to occur on the NASA-administered property (Table 2-1). Appendix A
contains a list of special-status plants identified in the data review that are considered unlikely to occur on the site.

Representative photographs of many of the special-status plant species were obtained from the Internet
(CalPhotos, 2011) to facilitate field identification. Flowering periods provided by the CNPS Rare Plant Inventory
(CNPS, 2011) were used to schedule field work to correspond with the appropriate blooming periods for the
special-status plant species.

Ortho-rectified, 150-scale (1 inch = 150 feet [ft]) aerial photographs with overlain survey area boundaries were
prepared as the base maps for the field surveys. These aerial photograph base maps were generated from the
NASA geographic information system (GIS) database using the North American Datum (NAD) 1927 State Plane,
California Zone V base datum coordinate system. Habitat mapping developed during the fall 2010 survey (NASA,
2011) also was overlain onto the base maps.
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2. METHODS

TABLE 2-1

Special-Status Plant Species that Potentially Occur on the NASA-administered Property at SSFL
NASA SSFL 2011 Supplemental Biological Surveys of NASA-Administered Properly at Santa Susana Field Laboratory

Scientific Name

Common Name

Status

Blooming

Period

Habitat and Notes

Asplenium vespertinum

Astragalus brauntonii

Atriplex parishii

Baccharis malibuensis

Calandrinia breweri

California macrophylla

Calochortus catalinae

Calochortus clavatus var.

gracilis

Calochortus fimbriatus

Calochortus plummerae

Centromadia parryi ssp.
australis

2-2

western spleenwort

Braunton's milk-vetch

Parish's brittlescale

Malibu baccharis

Brewer's calandrinia

round-leaved filaree

Catalina mariposa lily

slender mariposa lily

late-flowered mariposa

lily

Plummer's mariposa lily

southern tarweed

4.2

FE

1B.1

1B.1

1B.1

4.2

1B.1

4.2

1B.2

1B.2

1B.2

1B.1

Feb-June

Jan-Aug

June-Oct

Aug

Mar-June

Mar-May

Feb-June

Mar-June

June-Aug

May-July

May-Nov

Rocky areas in chaparral, cismontane woodland, and
coastal scrub. Herbarium collection from Lake Sherwood
area, approximately 10 miles southwest of the site.

Chaparral, coastal scrub grassland, and closed-cone
coniferous forest. Known to occur on Boeing-
administered property at SSFL approximately 0.5 mile
west of the site. Numerous reported occurrences in the
regional vicinity.

Alkali meadows, vernal pools, chenopod scrub, and
playas; usually found on drying alkali playas with fine
soils. Limited suitable habitat on the site. The nearest
reported occurrence is around Santa Monica,
approximately 18 miles southeast of the site.

Coastal scrub, chaparral, and oak woodland habitats.
Several reported occurrences approximately 8 to
10 miles south of the site.

Sandy or loamy soils in chaparral and coastal scrub.
Several herbarium collections from Ventura County
including the Santa Monica Mountains.

Cismontane woodland and grassland; generally
associated with clay soils. Three reported occurrences
between 5 and 9 miles south of the site.

Openings in chaparral, coastal scrub, and cismontane
woodland and on grassy slopes. Numerous herbarium
collections from Ventura County, including the Santa

Monica Mountains.

Chaparral and coastal scrub, often in grassy areas within
other habitats. Known to occur on SSFL property.
Several additional reported occurrences in the regional
vicinity of the site.

Chaparral and cismontane woodland; often on
serpentine. Three reported occurrences approximately
8 miles north of the site, including one associated with
open woodland on sandstone parent material.

Coastal scrub, chaparral, grassland, cismontane
woodland, and lower montane coniferous forests.
Known to occur on SSFL property. Numerous reported
occurrences in the regional vicinity of the site.

Edges of marshes, vernal pools, and vernally mesic
grasslands. Limited suitable habitat present on the site.
The only reported occurrence in the vicinity is a
historical (1930) herbarium collection from Santa
Monica (18 miles to the southeast).
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2. METHODS

TABLE 2-1

Special-Status Plant Species that Potentially Occur on the NASA-administered Property at SSFL
NASA SSFL 2011 Supplemental Biological Surveys of NASA-Administered Properly at Santa Susana Field Laboratory

Scientific Name

Blooming

Common Name Status Period

Habitat and Notes

Chorizanthe parryi var.
fernandina

Chorizanthe parryi var.
parryi

Deinandra minthornii

Delphinium parryi ssp.
blochmaniae

Dodecahema leptoceras

Dudleya blochmaniae ssp.

blochmaniae

Dudleya cymosa ssp.
agourensis

Dudleya cymosa ssp.
marcescens

Dudleya cymosa ssp.
ovatifolia

Dudleya multicaulis

San Fernando Valley FC/CE
spineflower 1B.1

Apr-July

Parry's spineflower 1B.1 Apr-June

Santa Susana tarweed CR
1B.2

July-Nov

dune larkspur 1B.2 Apr-May

Slender-horned FE/SE
spineflower 1B.1

Apr-June

Blochman's dudleya 1B.1 Apr-June

Agoura Hills dudleya FT
1B.2

May-June

FT/CR
1B.2

marcescent dudleya Apr-July

Santa Monica dudleya FT Mar-June

1B.2

many-stemmed dudleya 1B.2 Apr-July
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Sandy soils in coastal scrub and rocky outcrops. Large
population reported approximately 3.6 miles south of
the site.

Dry sandy soils in coastal scrub, chaparral, and
grassland; often at interface with oak woodland habitat.
Only document occurrence in the vicinity is a 1957
herbarium collection approximately 14 miles south of
the site. This occurrence is possibly extirpated.

On sandstone outcrops in chaparral and coastal scrub.
This species is widespread throughout much of the site.
Numerous reported occurrences in the regional vicinity.

Coastal dunes and maritime chaparral in dry sandy soils.
Only two reported occurrences in vicinity of the site,
both are in the coastal hills to the southwest. Nearest
reported occurrence is associated with oak woodland
habitat approximately 10.5 miles to the southwest of
the site.

Chaparral and coastal scrub. There are no CNDDB
occurrences or herbarium records for this species in
Ventura County. Nearest reported occurrence is a
historical collection (1893) from Newhall, approximately
13 miles northeast of the site. There is also an
occurrence (possibly extirpated) approximately 17 miles
east northeast of the site.

Coastal scrub, grassland, and open rocky slopes; often in
clay soil over serpentine or in rocky areas with little soil.
Known to occur on SSFL (Boeing property). Other
reported occurrence in the vicinity of Chatsworth
Reservoir approximately 3 miles east of the site.

Rocky areas and volcanic breccias in chaparral and
cismontane woodland habitats. Several known
occurrences between 6 and 10 miles southwest of the
site.

Chaparral, sheer rock surfaces, and rocky volcanic cliffs.
Four reported occurrences between 8 and 9 miles south
of the site.

Chaparral and coastal scrub; often on north facing
slopes in canyons associated with sedimentary
conglomerates. Three known occurrences between 10
and 12 miles south of the site.

Chaparral, coastal scrub and grassy slopes; often in
heavy clay soils. Known to occur at SSFL (Boeing
property). One reported CNDDB occurrence from a
rocky outcrop approximately 3.5 miles east of the site.
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2. METHODS

TABLE 2-1

Special-Status Plant Species that Potentially Occur on the NASA-administered Property at SSFL
NASA SSFL 2011 Supplemental Biological Surveys of NASA-Administered Properly at Santa Susana Field Laboratory

Scientific Name

Common Name

Status

Blooming
Period

Habitat and Notes

Dudleya parva

Dudleya verityi

Eriogonum crocatum

Harpagonella palmeri

Horkelia cuneata ssp.
puberula

Lasthenia glabrata ssp.

coulteri

Navarretia fossalis

Nolina cismontana

Pentachaeta lyonii

Phacelia hubbyi

Phacelia ramosissima var.

. .1
austrolitoralis

Conejo dudleya

Verity's dudleya

conejo buckwheat

Palmer's grapplinghook

mesa horkelia

Coulter's goldfields

spreading navarretia

chaparral nolina

Lyon's pentachaeta

Hubby's phacelia

south coast branching
phacelia

FT
1B.2

FT
1B.2

CR
1B.2

4.2

1B.1

1B.1

FT
1B.1

1B.2

FE/CE
1B.1

4.2

3.2

May-June

May-June

Apr-July

Mar-May

Feb-Sept

Feb-June

Apr-June

May-July

Mar-Aug

Apr-June

Mar-Aug

Coastal scrub, grassland and rocky slopes; generally on
clayey or volcanic soils. Two reported occurrences
approximately 9 miles west of the site.

Volcanic and rocky outcrops in chaparral, coastal scrub,
and cismontane woodland. Three reported occurrences
between 15 and 19 miles west of the site.

Rocky areas in coastal scrub and grasslands. One
reported occurrence approximately 10 miles southwest
of the site.

Chaparral, coastal scrub, and grassland; often on clay
soils. One reported occurrence approximately 13 miles
northeast of the site.

Sandy or gravelly sites in chaparral, cismontane
woodlands, and coastal scrub. Several herbarium
collections from Ventura County. All CNDDB occurrences
are more than 30 miles to the west northwest of the
site.

Coastal salt marshes, playas, grasslands, and vernal
pools; usually associated with al