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Equivalent TCE is the sum concentration of TCE and its degradation
products, normalized to the molecular weight of TCE.

The interpolated concentrations and extent of TCE and its degradation
products within Areas Il and IV are subject to final interpretation by
NASA and DOE, respectively.

Figure 25
Maximum Equivalent TCE Concentrations,
1987-2007 Three-Dimensional Interpolation

SUBAREA 5/9 SOUTH CHLOROETHENE GROUNDWATER PLUME VISUALIZATION
SANTA SUSANA FIELD LABORATORY, VENTURA COUNTY, CALIFORNIA
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Equivalent TCE is the sum concentration of TCE and its degradation
products, normalized to the molecular weight of TCE.

The interpolated concentrations and extent of TCE and its degradation
products within Areas Il and IV are subject to final interpretation by
NASA and DOE, respectively.

Figure 26
Maximum Equivalent TCE Concentrations,
2008-2013 Three-Dimensional Interpolation

SUBAREA 5/9 SOUTH CHLOROETHENE GROUNDWATER PLUME VISUALIZATION

SANTA SUSANA FIELD LABORATORY, VENTURA COUNTY, CALIFORNIA
MAY 2015
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TABLE C-1

Chatsworth Formation Groundwater Wells

RCRA Facility Investigation, Data Summary and Findings Report, Boeing RFI Subarea 5/9 South,
Santa Susana Field Laboratory, Ventura County, California

Well Point Location Top Depth®  Base Depth®  Last Sample Date
HAR-18 Systems Test Laboratory IV 30 80 17-Jul-14
RD-55A Systems Test Laboratory IV 28 106 22-Jul-14
RD-55B Systems Test Laboratory IV 199.5 250 17-Jul-14
RD-58A Systems Test Laboratory IV 19.5 126 21-Jul-14
RD-58B Systems Test Laboratory IV 220 268 21-Jul-14
RD-58C Systems Test Laboratory IV 450 498 21-Jul-14
RD-67 Subarea 5/9 South 20 102 18-jul-14
RS-40 Systems Test Laboratory IV 35 65 19-Aug-14
RS-41 Compound A 45 75 19-Aug-14
WS-11 Compound A 20 677 23-Jul-14

Note:






TABLE C-2

Well-Specific Groundwater Exposure Point Concentrations

RCRA Facility Investigation, Data Summary and Findings Report, Boeing RFI Subarea 5/9 South, Santa Susana Field Laboratory, Ventura County, California

Groundwater
Comparison Well Point
Analyte Units Concentration® HAR-18 RD-55A RD-55B RD-58A RD-58B RD-58C RD-67 RS-40 RS-41 WS-11

1,1,2-Trichloro-1,2,2-trifluoroethane ug/L NA 710 -- -- 4.4 -- -- -- -- -- --
1,1-Dichloroethane ug/L NA 5.2 - - - - - - - - -
1,1-Dichloroethene ug/L NA 24 0.35 -- -- -- -- -- -- -- --
1,1-Dichloropropene ug/L NA 6.1 - - - - - - - - -
1,1-Dimethylhydrazine ug/L NA -- -- -- 6.3 -- -- -- -- -- --
1,4-Dioxane ug/L NA 14 - - - 0.74 0.93 - - - -
2,3,7,8 TCDD TEQ ug/L NA 1.2E-08 -- -- 1.83E-09  0.0000018 -- -- 1.31E-07 -- 3.6E-08
2,6-Dinitrotoluene ug/L NA - - - - - - - - - 0.03
Acetone ug/L NA 71 2.5 2.6 13 1.9 7.2 6.5 -- -- --
Aldrin ug/L NA 0.012 -- -- -- -- -- -- -- -- --
alpha-BHC ug/L NA 0.0037 - - - - - - - - -
Aluminum ug/L NA - 4,400 - - - - - 70 - -
Antimony ug/L 25 - 0.48 - 0.17 - - - 0.67 1.2 -
Arsenic ug/L 7.7 0.76 0.97 - - - - - - - -
Barium ug/L 150 33 66 12 70 57 97 52 -- 38 56
Benzoic acid ug/L NA - - 160 - - - - - - -
Beryllium ug/L ND<0.14 0.058 - - - - - - - 0.11 -
bis(2-Ethylhexyl) phthalate ug/L NA 4 - - 2.3 1.2 9 - - - -
Boron ug/L 340 69 100 -- -- -- -- 79 170 -- 300
Cadmium ug/L 0.2 0.046 -- -- -- -- -- -- -- -- --
Carbon Disulfide ug/L NA -- -- 0.3 5.6 -- -- -- -- -- --
Chloroethane ug/L NA - - 0.1 - - - - - - -
Chloromethane ug/L NA -- -- 0.37 -- 0.2 -- 0.2 -- -- --
Chlorotrifluoroethylene ug/L NA 99.3 - - - - - - - - -
Chromium ug/L 14 -- 8.2 -- -- -- -- -- -- 2.8 --
cis-1,2-Dichloroethene ug/L NA 1,700 100 8 2.4 - 0.59 - 0.2 - 0.8
Cobalt ug/L 1.9 0.24 0.26 -- 0.32 0.12 0.083 -- -- -- 0.15
Copper ug/L 4.7 28.8 133 -- 1.5 0.93 1.6 1 0.57 2 --
Dibromomethane ug/L NA 0.49 -- -- -- -- -- -- -- -- --
Diethyl phthalate ug/L NA - 0.67 - - - - - - 15 -
Dimethyl Undecane ug/L NA 60 -- -- -- -- -- -- -- -- --
Di-n-octyl phthalate ug/L NA - - - 2.1 2 - - - - -
Ethane ug/L NA 0.3 -- 0.3 -- -- -- -- -- -- --
Ethylene ug/L NA 3 -- 0.6 -- -- -- -- -- -- --
Fluoride ug/L 800 260 440 580 420 430 280 870 240 -- 620
Formaldehyde ug/L NA 32 12 26 - 8.9 8.4 35 - - 27
gamma-BHC ug/L NA 0.13 - - - - - - - - -
Heptachlor ug/L NA 0.044 - - - - - - - - -
Hexavalent Chromium ug/L NA -- 5.6 -- -- -- -- -- -- -- --




TABLE C-2
Well-Specific Groundwater Exposure Point Concentrations
RCRA Facility Investigation, Data Summary and Findings Report, Boeing RFI Subarea 5/9 South, Santa Susana Field Laboratory, Ventura County, California

Groundwater
Comparison Well Point
Analyte Units Concentration® HAR-18 RD-55A RD-55B RD-58A RD-58B RD-58C RD-67 RS-40 RS-41 WS-11

Isopropanol ug/L NA -- 16 17 -- -- -- -- -- -- --
Lead ug/L 11 2.9 40 -- -- 0.83 2 -- -- 0.76 0.21
Lithium ug/L NA -- -- -- -- -- -- 29 100 59 71
Manganese ug/L 150 150 274 16 - 83 27 106 - - 79
Methane ug/L NA 16.3 - 1.8 - - - 8 - - -
Molybdenum ug/L 2.2 0.69 3.4 - - - - 0.6 4.2 8.9 5.1
Monomethylhydrazine ug/L NA -- -- -- -- -- 0.29 -- -- -- --
Naphthalene ug/L NA 0.011 - 0.016 - - - - - - -
Nickel ug/L 17 7.2 5.5 -- 4.5 2.9 1.7 -- -- 4.3 1.6
n-Nitrosodimethylamine ug/L NA 3.6 - 0.0093 - - - - - - -
n-Nitrosodi-n-propylamine ug/L NA 0.0041 -- -- -- -- -- -- -- -- --
o-Cresol ug/L NA -- -- -- 13 -- -- -- -- -- --
p-Cresol ug/L NA -- -- -- 8.2 -- -- -- -- -- --
p-Dinitrobenzene ug/L NA - - - - - - - - - 0.03
Perchlorate ug/L NA -- 0.92 -- -- -- -- -- -- 0.084 --
Phenol ug/L NA -- -- -- -- -- -- -- -- -- 2
Propane ug/L NA 1.4 - 1.2 - - - 1.2 - - -
Propylene ug/L NA - - 114 - - - 6.3 - - -
Selenium ug/L 1.6 2.7 2.1 -- -- 0.89 0.72 -- -- 0.91 --
Silver ug/L ND <0.17 -- 0.051 -- 0.016 -- -- -- -- -- --
Strontium ug/L 800 410 570 -- 540 -- -- 398 -- -- 400
Tetrachloroethene ug/L NA - 0.41 - - - - - - - -
Thallium ug/L ND< 0.13 0.048 - - - - - - - - -
Tin ug/L ND <2.4 12 -- -- -- -- -- -- -- -- --
Toluene ug/L NA -- -- -- -- -- 0.23 -- 0.22 -- 0.17
trans-1,2-Dichloroethene ug/L NA 46 3.9 - - - - - - - -
Trichloroethene ug/L NA 650 59 8.4 130 2.5 0.45 -- -- -- --
Vanadium ug/L 2.6 0.98 1.6 - - 0.39 0.65 - - - -
Vinyl chloride ug/L NA 360 23 0.11 -- -- 1 -- -- -- --
Zinc ug/L 6,300 130 705 -- 290 320 260 260 -- 21 680
Radionuclides
Uranium, Dissolved pCi/L NA 8.3 - - - - - - - - -
Uranium-233/234, Dissolved pCi/L NA 8.9 -- -- -- -- -- -- -- -- --
Uranium-235, Dissolved pCi/L NA 0.56 - - - - - - - - -
Notes:

# Groundwater comparison concentrations developed for use in risk assessments at the SSFL are from Table 3-6 of the SRAM Rev. 2 Addendum (MWH, 2014). The data and methods used to calculate groundwater
comparison concentrations are presented in Appendix E of the SRAM Rev. 2 Addendum.

NA = not available

Bolded values indicate chemicals or radionuclides of potential concern (COPCs/ROPCs) evaluated for that well point.

Italicized and bolded values exceed the SSFL Groundwater Comparison Concentration.

"--" - this chemical was not reported as detected over the last 3 years of available data (or was not a target analyte).



TABLE C-2
Well-Specific Groundwater Exposure Point Concentrations
RCRA Facility Investigation, Data Summary and Findings Report, Boeing RFI Subarea 5/9 South, Santa Susana Field Laboratory, Ventura County, California

Groundwater
Comparison Well Point
Analyte Units Concentration® HAR-18 RD-55A RD-55B RD-58A RD-58B RD-58C RD-67 RS-40 RS-41 WS-11

Hg/L = micrograms per liter

NA = not available

ND = not detected

pCi/L = picoCuries per liter

TEQ =2,3,7,8-TCDD toxicity equivalents






TABLE C-3

Summary of Risk and Hazard Estimates for Maximum Risk Well Point at RFI Subarea 5/9 South: Hypothetical Suburban Resident Scenaric
RCRA Facility Investigation, Data Summary and Findings Report, Boeing RFI Subarea 5/9 South, Santa Susana Field Laboratory, Ventura

County, California

Excess Lifetime Noncancer Primary Contributors Primary Contributors

Well Point Cancer Risk Hazard Index to Cancer Risk® to Hazard Index®

Chemicals
Vinyl chloride (ELCR=3E-2, 87%) Trichloroethene (HQ=230, 54%)
n-Nitrosodimethylamine (ELCR=2E-3, 8%) cis-1,2-Dichloroethene (HQ=163, 38%)
Trichloroethene (ELCR=2E-3, 5%) n-Nitrosodimethylamine (HQ=23, 5%)
1,1-Dichloropropene (ELCR=3E-5, <1%) Vinyl chloride (HQ=8, 2%)

HAR-18 3E-02 426 Heptachlor (ELCR=2E-5, <1%)

1,4-Dioxane (ELCR=6E-6, <1%)
gamma-BHC (ELCR=4E-6, <1%)

Aldrin (ELCR=3E-6, <1%)
1,1-Dichloroethane (ELCR=2E-6, <1%)

Radionuclides

HAR-18 2E-05 -- Uranium-233/234 (ELCR=1E-05, 94%) --
Notes:

® Primary contributors to the total risk are listed when chemical-specific risk > 10°°. Primary contributors to the hazard index (HI)
are listed when HI > 1.

ELCR = excess lifetime cancer risk

HQ = hazard quotient







TABLE C-4
Risk and Hazard Estimates for Exposure to Groundwater: Well Point HAR-18

RCRA Facility Investigation, Data Summary and Findings Report, Boeing RFI Subarea 5/9 South, Santa Susana Field Laboratory, Ventura County,

California
Suburban Residential Exposure Scenario
Exposure Point  Carcinogenic Noncarcinogenic
Concentration RBC? Cancer Percent RBC? Hazard Percent
Analyte (na/L) (ug/L) Risk Contribution (ug/L) Quotient  Contribution
1,1,2-Trichloro-1,2,2-trifluoroethane 7.10E+02 -- -- -- 5.50E+04 1.29E-02 0.0%
1,1-Dichloroethane 5.20E+00 2.51E+00 2.07E-06 0.0% 1.05E+03 4.95E-03 0.0%
1,1-Dichloroethene 2.40E+01 - -- -- 1.26E+02 1.90E-01 0.0%
1,1-Dichloropropene 6.10E+00 2.19E-01 2.79E-05 0.1% 3.88E+01 1.57E-01 0.0%
1,4-Dioxane 1.40E+01 2.47E+00 5.67E-06 0.0% 6.00E+02 2.33E-02 0.0%
2,3,7,8-TCDD TEQ 1.20E-08 5.15E-07 2.33E-08 0.0% 1.40E-05 8.57E-04 0.0%
Acetone 7.10E+01 - -- - 1.41E+04 5.04E-03 0.0%
Aldrin 1.20E-02 3.94E-03 3.05E-06 0.0% 6.02E-01 1.99E-02 0.0%
alpha-BHC 3.70E-03 1.42E-02 2.61E-07 0.0% 9.72E+01 3.81E-05 0.0%
Beryllium 5.80E-02 - - - 2.46E+01 2.36E-03 0.0%
bis(2-Ethylhexyl) phthalate 4.00E+00 2.23E+01 1.79E-07 0.0% 4.01E+02 9.98E-03 0.0%
cis-1,2-Dichloroethene 1.70E+03 -- -- -- 1.04E+01 1.63E+02 38.4%
Copper 2.88E+01 -- - - 7.99E+02 3.60E-02 0.0%
Dibromomethane 4.90E-01 - -- -- 8.00E+00 6.13E-02 0.0%
Ethylene 3.00E+00 -- - -- 6.26E+03 4.79E-04 0.0%
Formaldehyde 3.20E+01 - - - 3.96E+03 8.08E-03 0.0%
gamma-BHC 1.30E-01 3.49E-02 3.72E-06 0.0% 3.64E+00 3.57E-02 0.0%
Heptachlor 4.40E-02 1.86E-03 2.37E-05 0.1% 1.28E+00 3.44E-02 0.0%
Manganese 1.50E+02 - - -- 2.53E+03 5.93E-02 0.0%
Naphthalene 1.10E-02 1.53E-01 7.19E-08 0.0% 1.75E+01 6.29E-04 0.0%
n-Nitrosodimethylamine 3.60E+00 1.51E-03 2.38E-03 7.8% 1.60E-01 2.25E+01 5.3%
n-Nitrosodi-n-propylamine 4.10E-03 9.25E-03 4.43E-07 0.0% -- - -
Selenium 2.70E+00 - -- - 9.98E+01 2.71E-02 0.0%
Thallium 4.80E-02 - - - 2.00E-01 2.40E-01 0.1%
Tin 1.20E+01 -- - -- 1.20E+04 1.00E-03 0.0%
trans-1,2-Dichloroethene 4.60E+01 -- -- -- 9.29E+01 4,95E-01 0.1%
Trichloroethene 6.50E+02 4.24E-01 1.53E-03 5.0% 2.82E+00 2.30E+02 54.1%
Vinyl chloride 3.60E+02 1.36E-02 2.65E-02 86.9% 4.44E+01 8.11E+00 1.9%
Total Risk ~ 3E-02 100.0% Hazard Index 426 100.0%

Notes:

4RBC = Risk-based concentration computed using the USEPA’s Regional Screening Level online calculator (USEPA, 2014), with some exposure parameters changed

from their current USEPA default values (as described in Section 1.5 of Appendix C).
Mg/L - micrograms per liter
TEQ =2,3,7,8-TCDD toxicity equivalents






TABLE C-5

Risk and Hazard Estimates for Exposure to Groundwater: Well Point RD-55A
RCRA Facility Investigation, Data Summary and Findings Report, Boeing RFI Subarea 5/9 South, Santa Susana Field Laboratory, Ventura County,

California

Suburban Residential Exposure Scenario

Exposure Point  Carcinogenic Noncarcinogenic
Concentration RBC? Cancer Percent RBC? Hazard Percent
Analyte (ng/L) (ug/L) Risk Contribution (ug/L) Quotient  Contribution
1,1-Dichloroethene 3.50E-01 - - - 1.26E+02 2.78E-03 0.0%
Acetone 2.50E+00 - - - 1.41E+04 1.77E-04 0.0%
Aluminum 4.40E+03 - - - 2.00E+04 2.20E-01 0.7%
cis-1,2-Dichloroethene 1.00E+02 - - - 1.04E+01 9.62E+00 30.2%
Copper 1.33E+02 - - - 7.99E+02 1.66E-01 0.5%
Diethyl phthalate 6.70E-01 - - - 1.48E+04 4.53E-05 0.0%
Formaldehyde 1.20E+01 - - - 3.96E+03 3.03E-03 0.0%
Hexavalent Chromium 5.60E+00 3.34E-02 1.68E-04 8.4% 4.45E+01 1.26E-01 0.4%
Manganese 2.74E+02 - - - 2.53E+03 1.08E-01 0.3%
Molybdenum 3.40E+00 - - - 9.98E+01 3.41E-02 0.1%
Perchlorate 9.20E-01 - - - 1.40E+01 6.57E-02 0.2%
Selenium 2.10E+00 - - - 9.98E+01 2.10E-02 0.1%
Silver 5.10E-02 - - - 9.40E+01 5.43E-04 0.0%
Tetrachloroethene 4.10E-01 7.14E-02 5.74E-06 0.3% 4.06E+01 1.01E-02 0.0%
trans-1,2-Dichloroethene 3.90E+00 - - - 9.29e+01 4.20E-02 0.1%
Trichloroethene 5.90E+01 4.24E-01 1.39E-04 6.9% 2.82E+00 2.09E+01 65.7%
Vinyl chloride 2.30E+01 1.36E-02 1.69E-03 84.4% 4.44E+01 5.18E-01 1.6%
Total Risk  2E-03 100.0% Hazard Index 32 100.0%

Notes:

4RBC = Risk-based concentration computed using the USEPA’s Regional Screening Level online calculator (USEPA, 2014), with some exposure parameters changed
from their current USEPA default values (as described in Section 1.5 of Appendix C).

Hg/L = micrograms per liter






TABLE C-6
Risk and Hazard Estimates for Exposure to Groundwater: Well Point RD-55B
RCRA Facility Investigation, Data Summary and Findings Report, Boeing RFI Subarea 5/9 South, Santa Susana Field Laboratory, Ventura County, California

Suburban Residential Exposure Scenario

Exposure Point  Carcinogenic Noncarcinogenic
Concentration RBC? Cancer Percent RBC? Hazard Percent
Analyte (ng/L) (ug/L) Risk Contribution (ug/L) Quotient  Contribution
Acetone 2.60E+00 - - - 1.41E+04 1.84E-04 0.0%
Benzoic acid 1.60E+02 - - - 7.52E+04 2.13E-03 0.1%
Carbon Disulfide 3.00E-01 - - - 8.11E+02 3.70E-04 0.0%
Chloroethane 1.00E-01 - - - 2.09E+04 4.78E-06 0.0%
Chloromethane 3.70E-01 - - - 2.39e+01 1.55E-02 0.4%
cis-1,2-Dichloroethene 8.00E+00 - - - 1.04E+01 7.69E-01 20.1%
Ethylene 6.00E-01 - - - 6.26E+03 9.58E-05 0.0%
Formaldehyde 2.60E+01 - - - 3.96E+03 6.57E-03 0.2%
Naphthalene 1.60E-02 1.53E-01 1.05E-07 0.3% 1.75E+01 9.14E-04 0.0%
n-Nitrosodimethylamine 9.30E-03 1.51E-03 6.16E-06 18.0% 1.60E-01 5.81E-02 1.5%
Propylene 1.14E+01 = - -- 6.26E+03 1.82E-03 0.0%
Trichloroethene 8.40E+00 4.24E-01 1.98E-05 58.0% 2.82E+00 2.98E+00 77.6%
Vinyl chloride 1.10E-01 1.36E-02 8.09E-06 23.7% 4.44E+01 2.48E-03 0.1%
Total Risk  3E-05 100.0% Hazard Index 4 100.0%

Notes:

4RBC = Risk-based concentration computed using the USEPA’s Regional Screening Level online calculator (USEPA, 2014), with some exposure parameters changed
from their current USEPA default values (as described in Section 1.5 of Appendix C).

Mg/L = micrograms per liter






TABLE C-7
Risk and Hazard Estimates for Exposure to Groundwater: Well Point RD-58A

RCRA Facility Investigation, Data Summary and Findings Report, Boeing RFI Subarea 5/9 South, Santa Susana Field Laboratory, Ventura County,

California
Suburban Residential Exposure Scenario
Exposure Point  Carcinogenic Noncarcinogenic
Concentration RBC* Cancer Percent RBC* Hazard Percent
Analyte (na/L) (ug/L) Risk Contribution (ug/L) Quotient  Contribution
1,1,2-Trichloro-1,2,2-trifluoroethane 4.40E+00 -- -- -- 5.50E+04 8.00E-05 0.0%
1,1-Dimethylhydrazine 6.30E+00 - - - 2.00E+00 3.15E+00 6.4%
2,3,7,8-TCDD TEQ 1.83E-09 5.15E-07 3.55E-09 0.0% 1.40E-05 1.31E-04 0.0%
Acetone 1.30E+01 - -- -- 1.41E+04 9.22E-04 0.0%
bis(2-Ethylhexyl) phthalate 2.30E+00 2.23E+01 1.03E-07 0.0% 4.01E+02 5.74E-03 0.0%
Carbon Disulfide 5.60E+00 - - - 8.11E+02 6.91E-03 0.0%
cis-1,2-Dichloroethene 2.40E+00 - -- -- 1.04E+01 2.31E-01 0.5%
Di-n-octyl phthalate 2.10E+00 -- - - 2.01E+02 1.04E-02 0.0%
o-Cresol 1.30E+01 - - - 9.26E+02 1.40E-02 0.0%
p-Cresol 8.20E+00 - - - 1.85E+03 4.43E-03 0.0%
Silver 1.60E-02 - - - 9.40E+01 1.70E-04 0.0%
Trichloroethene 1.30E+02 4.24E-01 3.07E-04 100.0% 2.82E+00 4.61E+01 93.1%
Total Risk  3E-04 100.0% Hazard Index 50 100.0%

Notes:

4 RBC = Risk-based concentration computed using the USEPA’s Regional Screening Level online calculator (USEPA, 2014), with some exposure parameters changed

from their current USEPA default values (as described in Section 1.5 of Appendix C).
Mg/L = micrograms per liter
TEQ =2,3,7,8-TCDD toxicity equivalents






TABLE C-8

Risk and Hazard Estimates for Exposure to Groundwater: Well Point RD-58B
RCRA Facility Investigation, Data Summary and Findings Report, Boeing RFI Subarea 5/9 South, Santa Susana Field Laboratory, Ventura County,

California

Suburban Residential Exposure Scenario

Exposure Point  Carcinogenic Noncarcinogenic
Concentration RBC? Cancer Percent RBC? Hazard Percent
Analyte (na/L) (ug/L) Risk Contribution (ug/L) Quotient  Contribution
1,4-Dioxane 7.40E-01 2.47E+00 3.00E-07 3.1% 6.00E+02 1.23E-03 0.1%
2,3,7,8-TCDD TEQ 1.80E-06 5.15E-07 3.50E-06 35.9% 1.40E-05 1.29E-01 12.4%
Acetone 1.90E+00 - - -- 1.41E+04 1.35E-04 0.0%
bis(2-Ethylhexyl) phthalate 1.20E+00 2.23E+01 5.38E-08 0.6% 4.01E+02 2.99E-03 0.3%
Chloromethane 2.00E-01 - - - 2.39E+01 8.37E-03 0.8%
Di-n-octyl phthalate 2.00E+00 - - - 2.01E+02 9.95E-03 1.0%
Formaldehyde 8.90E+00 - - - 3.96E+03 2.25E-03 0.2%
Trichloroethene 2.50E+00 4.24E-01 5.90E-06 60.5% 2.82E+00 8.87E-01 85.2%
Total Risk  1E-05 100.0% Hazard Index 1 100.0%

Notes:

4 RBC = Risk-based concentration computed using the USEPA’s Regional Screening Level online calculator (USEPA, 2014), with some exposure parameters changed
from their current USEPA default values (as described in Section 1.5 of Appendix C).

Mg/L = micrograms per liter

TEQ =2,3,7,8-TCDD toxicity equivalents






TABLE C-9

Risk and Hazard Estimates for Exposure to Groundwater: Well Point RD-58C

RCRA Facility Investigation, Data Summary and Findings Report, Boeing RFI Subarea 5/9 South, Santa Susana Field Laboratory, Ventura County,
California

Suburban Residential Exposure Scenario

Exposure Point  Carcinogenic Noncarcinogenic
Concentration RBC? Cancer Percent RBC? Hazard Percent
Analyte (na/L) (ug/L) Risk Contribution (ug/L) Quotient  Contribution
1,4-Dioxane 9.30E-01 2.47E+00 3.77E-07 0.0% 6.00E+02 1.55E-03 0.6%
Acetone 7.20E+00 -- - -- 1.41E+04 5.11E-04 0.2%
bis(2-Ethylhexyl) phthalate 9.00E+00 2.23E+01 4.04E-07 0.0% 4.01E+02 2.24E-02 8.0%
cis-1,2-Dichloroethene 5.90E-01 -- -- -- 1.04E+01 5.67E-02 20.2%
Formaldehyde 8.40E+00 - - - 3.96E+03 2.12E-03 0.8%
Monomethylhydrazine 2.90E-01 1.21E-04 2.40E-03 97.0% 2.00E+01 1.45E-02 5.2%
Toluene 2.30E-01 - - - 1.10E+03 2.09E-04 0.1%
Trichloroethene 4.50E-01 4.24E-01 1.06E-06 0.0% 2.82E+00 1.60E-01 57.0%
Vinyl chloride 1.00E+00 1.36E-02 7.35E-05 3.0% 4.44E+01 2.25E-02 8.0%
Total Risk ~ 2E-03 100.0% Hazard Index 0.3 100.0%

Notes:

4 RBC = Risk-based concentration computed using the USEPA’s Regional Screening Level online calculator (USEPA, 2014), with some exposure parameters changed
from their current USEPA default values (as described in Section 1.5 of Appendix C).

Mg/L = micrograms per liter






TABLE C-10

Risk and Hazard Estimates for Exposure to Groundwater: Well Point RD-67

RCRA Facility Investigation, Data Summary and Findings Report, Boeing RFI Subarea 5/9 South, Santa Susana Field Laboratory, Ventura County,
California

Suburban Residential Exposure Scenario

Exposure Point  Carcinogenic Noncarcinogenic
Concentration RBC? Cancer Percent RBC? Hazard Percent
Analyte (na/L) (ug/L) Risk Contribution (ug/L) Quotient  Contribution
Acetone 6.50E+00 -- - - 1.41E+04 4.61E-04 0.0%
Chloromethane 2.00E-01 - - - 2.39E+01 8.37E-03 0.5%
Fluoride 8.70E+02 -- -- -- 7.99E+02 1.09E+00 59.4%
Formaldehyde 3.50E+01 - - - 3.96E+03 8.84E-03 0.5%
Lithium 2.90E+01 - - - 3.99E+01 7.27E-01 39.6%
Propylene 6.30E+00 -- -- -- 6.26E+03 1.01E-03 0.1%
Total Risk  0OE+00 0.0% Hazard Index 2 100.0%

Notes:

4RBC = Risk-based concentration computed using the USEPA’s Regional Screening Level online calculator (USEPA, 2014), with some exposure parameters changed
from their current USEPA default values (as described in Section 1.5 of Appendix C).

Mg/L = micrograms per liter






TABLE C-11

Risk and Hazard Estimates for Exposure to Groundwater: Well Point RS-40
RCRA Facility Investigation, Data Summary and Findings Report, Boeing RFI Subarea 5/9 South, Santa Susana Field Laboratory, Ventura County,

California

Suburban Residential Exposure Scenario

Exposure Point  Carcinogenic Noncarcinogenic
Concentration RBC? Cancer Percent RBC? Hazard Percent
Analyte (na/L) (ug/L) Risk Contribution (ug/L) Quotient  Contribution
2,3,7,8-TCDD TEQ 1.31E-07 5.15E-07 2.54E-07 100.0% 1.40E-05 9.36E-03 0.4%
Aluminum 7.00E+01 - - - 2.00E+04 3.50E-03 0.1%
cis-1,2-Dichloroethene 2.00E-01 - -- -- 1.04E+01 1.92E-02 0.7%
Lithium 1.00E+02 - -- -- 3.99E+01 2.51E+00 97.1%
Molybdenum 4.20E+00 - - - 9.98E+01 4.21E-02 1.6%
Toluene 2.20E-01 -- -- -- 1.10E+03 2.00E-04 0.0%
Total Risk  3E-07 100.0% Hazard Index 3 100.0%

Notes:

4 RBC = Risk-based concentration computed using the USEPA’s Regional Screening Level online calculator (USEPA, 2014), with some exposure parameters changed
from their current USEPA default values (as described in Section 1.5 of Appendix C).

Mg/L = micrograms per liter

TEQ =2,3,7,8-TCDD toxicity equivalents






TABLE C-12

Risk and Hazard Estimates for Exposure to Groundwater: Well Point RS-41
RCRA Facility Investigation, Data Summary and Findings Report, Boeing RFI Subarea 5/9 South, Santa Susana Field Laboratory, Ventura County,

California

Suburban Residential Exposure Scenario

Exposure Point  Carcinogenic Noncarcinogenic
Concentration RBC? Cancer Percent RBC? Hazard Percent
Analyte (na/L) (ug/L) Risk Contribution (ug/L) Quotient  Contribution
Beryllium 1.10E-01 - - - 2.46E+01 4.47E-03 0.3%
Diethyl phthalate 1.50E+01 - - - 1.48E+04 1.01E-03 0.1%
Lithium 5.90E+01 -- -- -- 3.99E+01 1.48E+00 93.6%
Molybdenum 8.90E+00 - - - 9.98E+01 8.92E-02 5.6%
Perchlorate 8.40E-02 -- -- -- 1.40E+01 6.00E-03 0.4%
Total Risk  OE+00 0.0% Hazard Index 2 100.0%

Notes:

4 RBC = Risk-based concentration computed using the USEPA’s Regional Screening Level online calculator (USEPA, 2014), with some exposure parameters changed
from their current USEPA default values (as described in Section 1.5 of Appendix C).

Mg/L = micrograms per liter






TABLE C-13

Risk and Hazard Estimates for Exposure to Groundwater: Well Point WS-11
RCRA Facility Investigation, Data Summary and Findings Report, Boeing RFI Subarea 5/9 South, Santa Susana Field Laboratory, Ventura

County, California

Suburban Residential Exposure Scenario

Exposure Point  Carcinogenic Noncarcinogenic
Concentration RBC? Cancer Percent RBC? Hazard Percent
Analyte (na/L) (ug/L) Risk Contribution (ug/L) Quotient  Contribution
2,3,7,8-TCDD TEQ 3.60E-08 5.15E-07 6.99E-08 17.6% 1.40E-05 2.57E-03 0.1%
2,6-Dinitrotoluene 3.00E-02 9.17E-02 3.27E-07 82.4% 1.88E+01 1.60E-03 0.1%
cis-1,2-Dichloroethene 8.00E-01 - -- - 1.04E+01 7.69E-02 4.0%
Formaldehyde 2.70E+01 - - - 3.96E+03 6.82E-03 0.4%
Lithium 7.10E+01 - -- - 3.99E+01 1.78E+00 92.0%
Molybdenum 5.10E+00 - - - 9.98E+01 5.11E-02 2.6%
p-Dinitrobenzene 3.00E-02 - - - 1.95E+00 1.54E-02 0.8%
Phenol 2.00E+00 -- - - 5.77E+03 3.47E-04 0.0%
Toluene 1.70E-01 -- -- -- 1.10E+03 1.55E-04 0.0%
Total Risk  4E-07 100.0% Hazard Index 2 100.0%

Notes:

4 RBC = Risk-based concentration computed using the USEPA’s Regional Screening Level online calculator (USEPA, 2014), with some exposure parameters
changed from their current USEPA default values (as described in Section 1.5 of Appendix C).

Mg/L = micrograms per liter

TEQ =2,3,7,8-TCDD toxicity equivalents






TABLE C-14

Risk Estimates for Exposure to Radionuclides in Groundwater: Well Point HAR-18

RCRA Facility Investigation, Data Summary and Findings Report, Boeing RFI Subarea 5/9 South, Santa Susana Field
Laboratory, Ventura County, California

Suburban Residential Exposure Scenario

Exposure Point Carcinogenic
Concentration RBSL Cancer Percent
Analyte (pCi/L) (pCi/L) Risk Contribution
Uranium-233/234, Dissolved 8.90E+00 6.15E-01 1.45E-05 94.1%
Uranium-235, Dissolved 5.60E-01 6.15E-01 9.11E-07 5.9%
Total Risk 2E-05 100.0%

Notes:

4 RBSL = risk-based screening level from the Final Standardized Risk Assessment Methodology Revision 2 Addendum, Santa Susana
Field Laboratory, Ventura County California (MWH, 2014).

pCi/L = picocuries per liter
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Attachment C-1

Site-specific Suburban Resident Equation Inputs for Tap Water

RCRA Facility Investigation, Data Summary and Findings Report, Boeing RFI Subarea 5/9 !
Santa Susana Field Laboratory, Ventura County, California

Variable Value
TR (target cancer risk) unitless 0.000001
ED, (exposure duration - resident) year 30
ED. (exposure duration - child) year b

ED, (exposure duration - adult) year 24
EDq.» (mutagenic exposure duration first phase) year 2
ED,.¢ (mutagenic exposure duration second phase) year 4
EDs.16 (Mutagenic exposure duration third phase) year 10
ED;6.06 (Mutagenic exposure duration fourth phase) year 14
THQ (target hazard quotient) unitless 1

LT (lifetime - resident) year 75
EF, (exposure frequency) day/year 390
EFo., (mutagenic exposure frequency first phase) day/year 390
EF,.¢ (mutagenic exposure frequency second phase) day/year 390
EFs.16 (Mutagenic exposure frequency third phase) day/year 390
EF6.26 (Mutagenic exposure frequency fourth phase) day/year 390
ETrw-aq (@g€-adjusted exposure time) hour/day 0.676
ETrw-madj (Mutagenic age-adjusted exposure time) hour/day 0.676
ET,wa (2dult tapwater exposure time) hour/day 0.71
ET,wc (child tapwater exposure time) hour/day 0.54
ET. (exposure time - resident) hour/day 24
ETo., (mutagenic exposure time first phase) hour/event 0.54
ET,.s (mutagenic exposure time second phase) hour/event 0.54
ETe.16 (Mutagenic exposure time third phase) hour/event 0.71
ET16.06 (Mutagenic exposure time fourth phase) hour/event 0.71
BW, (body weight - adult) kg 70
BW, (body weight - child) kg 15
IRW, (water intake rate - adult) L/day 2.9
IRW, (water intake rate - child) L/day 0.78
EV,wa (adult events) per day T




Attachment C-1

Site-specific Suburban Resident Equation Inputs for Tap Water

RCRA Facility Investigation, Data Summary and Findings Report, Boeing RFI Subarea 5/9 !
Santa Susana Field Laboratory, Ventura County, California

Variable Value
EVc (child events) per day T

EVy., (mutagenic events first phase) per day 1

EV,_s (mutagenic events first phase) per day 1

EVs.16 (Mutagenic events first phase) per day 1

EV,6.06 (Mutagenic events first phase) per day 1

K (volatilization factor of Andelman) L/m° 0.5
IFW,q; (adjusted intake factor) L/kg 409.2
IFWM,q; (mutagenic adjusted intake factor) L/kg 1132.4
DFW,; (age-adjusted dermal factor) cm®-event/kg 3400920
DFWM,g; (mutagenic age-adjusted dermal factor) cm®-event/kg 9500240
SA, (skin surface area - adult) cm” 20900
SA. (skin surface area - child) cm® 6378
IRW., (mutagenic water intake rate) L/day 0.78
IRW,.¢ (mutagenic water intake rate) L/day 0.78
IRW¢.16 (Mmutagenic water intake rate) L/day 25

IRW .06 (Mmutagenic water intake rate) L/day 2.5

. (apparent thickness of stratum corneum) cm 0.001

Bold = site-specific assumption for SSFL
Output generated 09MAR2015:12:59:58



Attachment C-1

Site Specific Suburban Residential Risk-Based Concentrations for Tap Water
RCRA Facility Investigation, Data Summary and Findings Report, Boeing RFI Subarea 5/9 South, Santa Susana Field Laboratory, Ventura County, California

Inhalation
Unit Chronic Chronic
Chemical InQEStion SF Risk RfD RfC Kp B t Tevent FA DAevent (nc MCL
Chemical CAS Number | Mutagen? [VOC? Type (mg/kg-day)™ (ug/m®™*  [(mg/kg-day)| (mg/m® | GIABS (cm/hr) MW (unitless) (hr) (hr/event) (unitless) |INEPD?| DAeventca) | DAevent (nc child) adult) ug/L
Acetone 67-64-1 No Yes | Organics - - 9.00E-01 3.10E+01 1 0.000512 58.08 0.0015008 0.5337133 0.2223805 1 Yes - 2.2073646 [ 3.1435407 -
Aldrin 309-00-2 No No Organics 1.70E+01 4.90E-03 3.00E-05 1.10E-04 1 0.293 364.92 2.1527476 47.726506 11.625208 1 No - - - -
Aluminum 7429-90-5 No No | Inorganics - - 1.00E+00 5.00E-03 1 0.001 26.982 0.0019979 0.3574038 0.1489183 1 Yes - 2.4526273 3.492823 -
Antimony (metallic) 7440-36-0 No No | Inorganics - - 4.00E-04 1.40E-03 0.15 0.001 121.76 0.004244 1.2131542 0.5054809 1 Yes - 0.0001472 0.0002096 6.00E+00
Arsenic, Inorganic 7440-38-2 No No | Inorganics 9.50E+00 3.30E-03 3.00E-04 1.50E-05 1 0.001 74.922 0.0033291 0.6631674 0.2763198 1 Yes 8.47E-07 0.0007358 0.0010478 1.00E+01
Barium 7440-39-3 No No | Inorganics - - 2.00E-01 5.00E-04 0.07 0.001 137.33 0.0045072 1.4828868 0.6178695 1 Yes - 0.0343368 | 0.0488995 [ 2.00E+03
Benzoic Acid 65-85-0 No No Organics - - 4.00E+00 1.40E+01 1 0.00565 122.12 0.0240142 1.2187987 0.5078328 1 Yes - 9.8105093 13.971292 -
Beryllium and compounds 7440-41-7 No No | Inorganics - 2.40E-03 2.00E-03 7.00E-06 0.007 0.001 9.01 0.0011545 0.2834758 0.1181149 1 Yes - 0.0000343 0.0000489 | 4.00E+00
Bis(2-ethylhexyl)phthalate 117-81-7 No No Organics 3.00E-03 2.40E-06 2.00E-02 7.00E-02 1 1.13 390.57 8.589236 72.882395 16.182319 0.8 No - - - 6.00E+00
Boron And Borates Only 7440-42-8 No No | Inorganics - - 2.00E-01 2.00E-02 1 0.001 13.84 0.0014309 0.3016921 0.1257051 1 Yes - 0.4905255 0.6985646 -
Cadmium (Water) 7440-43-9 No No | Inorganics - 4.20E-03 6.30E-06 1.00E-05 0.05 0.001 112.41 0.0040778 1.0753652 0.4480688 1 Yes - 7.73E-07 1.10E-06 5.00E+00
Carbon Disulfide 75-15-0 No Yes | Organics - - 1.00E-01 7.00E-01 1 0.0114 76.13 0.0382569 0.6735782 0.2806576 1 Yes - 0.2452627 0.3492823 -
Chloro-1,1-difluoroethane, 1- 75-68-3 No Yes | Organics - - - 5.00E+01 1 0.00989 100.5 0.0381334 0.9222741 0.3842809 1 Yes - - - -
Chloromethane 74-87-3 No Yes | Organics - - 1.40E-03 9.00E-02 1 0.00328 50.49 0.008964 0.4839539 0.2016475 1 Yes - 0.0034337 0.00489 -
Chromium(VI) 18540-29-9 Yes No | Inorganics 5.00E-01 1.50E-01 3.00E-03 2.00E-04 0.025 0.002 52 0.005547 0.4934691 0.2056121 1 Yes 1.46E-07 0.0001839 0.000262 -
Chromium, Total 7440-47-3 No No | Inorganics - - 1.50E+00 5.30E+00 0.013 0.001 52 0.0027735 0.4934691 0.2056121 1 Yes - 0.0478262 0.06811 1.00E+02
Cobalt 7440-48-4 No No | Inorganics - 9.00E-03 3.00E-04 6.00E-06 1 0.0004 58.93 0.001181 0.5395951 0.2248313 1 Yes - 0.0007358 | 0.0010478 -
Copper 7440-50-8 No No | Inorganics - - 4.00E-02 1.00E-01 1 0.001 63.55 0.0030661 0.5727169 0.238632 1 Yes - 0.0981051 | 0.1397129 [ 1.30E+03
Cresol, o- 95-48-7 No No Organics - - 5.00E-02 6.00E-01 1 0.00766 108.14 0.0306372 1.0177567 0.4240653 1 Yes - 0.1226314 | 0.1746411 -
Cresol, p- 106-44-5 No No Organics - - 1.00E-01 6.00E-01 1 0.00754 108.14 0.0301572 1.0177567 0.4240653 1 Yes - 0.2452627 | 0.3492823 -
Dibromomethane (Methylene Bromide) 74-95-3 No Yes | Organics - - 1.00E-02 4.00E-03 1 0.00223 173.84 0.0113085 2.3744553 0.9893564 1 Yes - 0.0245263 0.0349282 -
Dichloroethane, 1,1- 75-34-3 No Yes | Organics 5.70E-03 1.60E-06 2.00E-01 7.00E-01 1 0.00675 98.96 0.0258262 0.9041406 0.3767253 1 Yes 0.0014122 | 0.4905255 | 0.6985646 -
Dichloroethylene, 1,1- 75-35-4 No Yes | Organics - - 5.00E-02 7.00E-02 1 0.0117 96.94 0.0443062 0.8808947 0.3670395 1 Yes - 0.1226314 0.1746411 7.00E+00
Dichloroethylene, 1,2-cis- 156-59-2 No Yes | Organics - - 2.00E-03 7.00E-03 1 0.011 96.94 0.0416554 0.8808947 0.3670395 1 Yes - 0.0049053 0.0069856 7.00E+01
Dichloroethylene, 1,2-trans- 156-60-5 No Yes | Organics - - 2.00E-02 6.00E-02 1 0.011 96.94 0.0416554 0.8808947 0.3670395 1 Yes - 0.0490525 0.0698565 1.00E+02
Dichloropropene, 1,3- 542-75-6 No Yes | Organics 9.10E-02 1.60E-05 3.00E-02 2.00E-02 1 0.00834 110.97 0.0337906 1.055582 0.4398258 1 Yes 0.0000885 | 0.0735788 | 0.1047847 -
Diethyl Phthalate 84-66-2 No No Organics - - 8.00E-01 2.80E+00 1 0.0036 222.24 0.0206415 4.4320433 1.8466847 1 Yes - 1.9621019 2.7942584 -
Dimethylhydrazine, 1,1- 57-14-7 No No Organics - - 1.00E-04 2.00E-06 1 0.0000727 60.1 0.0002168 0.5477974 0.2282489 1 Yes - 0.0002453 0.0003493 -
Dinitrobenzene, 1,4- 100-25-4 No No Organics - - 1.00E-04 3.50E-04 1 0.00167 168.11 0.008328 2.2053422 0.9188926 1 Yes - 0.0002453 | 0.0003493 -
Dinitrotoluene, 2,6- 606-20-2 No No Organics 6.80E-01 1.90E-04 1.00E-03 3.50E-03 1 0.0037 182.14 0.0192057 2.6426764 1.1011152 1 Yes 0.0000118 | 0.0024526 | 0.0034928 -
Dioxane, 1,4- 123-91-1 No No Organics 2.70E-02 7.70E-06 3.00E-02 3.00E-02 1 0.000332 88.11 0.0011986 0.7860967 0.3275403 1 Yes 0.0002981 | 0.0735788 | 0.1047847 -
Ethyl Chloride 75-00-3 No Yes | Organics - - - 1.00E+01 1 0.00607 64.52 0.0187526 0.5799252 0.2416355 1 Yes - - - -
Fluoride 16984-48-8 No No | Inorganics - - 4.00E-02 1.30E-02 1 0.001 38 0.0023709 0.4119647 0.171652 1 Yes - 0.0981051 | 0.1397129 -
Formaldehyde 50-00-0 No No Organics - 6.00E-06 2.00E-01 9.00E-03 1 0.00182 30.03 0.003836 0.3717303 0.1548876 1 Yes - 0.4905255 | 0.6985646 -
Heptachlor 76-44-8 No No Organics 4.10E+00 1.20E-03 5.00E-04 1.80E-03 1 0.143 373.32 1.062682 50.142248 12.955099 0.8 Yes 1.96E-06 0.0012263 | 0.0017464 4.00E-01
Hexachlorocyclohexane, Alpha- 319-84-6 No No Organics 2.70E+00 7.70E-04 8.00E-03 2.80E-02 1 0.0206 290.83 0.1351181 10.732675 4.471948 0.9 Yes 2.98E-06 0.019621 0.0279426 -
Hexachlorocyclohexane, Gamma- (Lindane) |58-89-9 No No Organics 1.10E+00 3.10E-04 3.00E-04 1.10E-03 1 0.0206 290.83 0.1351181 10.732675 4.471948 0.9 Yes 7.32E-06 0.0007358 0.0010478 2.00E-01
Isopropanol 67-63-0 No No Organics - - - 7.00E+00 1 0.000778 60.1 0.0023198 0.5477974 0.2282489 1 Yes - - - -
Lead and Compounds 7439-92-1 No No | Inorganics - - - - 1 0.0001 207.2 0.0005536 3.6507323 1.5211385 1 Yes - - - 1.50E+01
Lithium 7439-93-2 No No | Inorganics - - 2.00E-03 7.00E-03 1 0.001 6.94 0.0010132 0.2760095 0.1150039 1 Yes - 0.0049053 | 0.0069856 -
Manganese (Non-diet) 7439-96-5 No No | Inorganics - - 1.40E-01 5.00E-05 0.04 0.001 54.94 0.0028508 0.5125355 0.2135565 1 Yes - 0.0137347 0.0195598 -
Methyl Hydrazine 60-34-4 No No Organics 5.50E+02 1.00E-03 1.00E-03 2.00E-05 1 0.000173 46.07 0.0004516 0.4571429 0.1904762 1 Yes 1.46E-08 0.0024526 | 0.0034928 -
Molybdenum 7439-98-7 No No | Inorganics - - 5.00E-03 1.80E-02 1 0.001 95.94 0.0037673 0.8696089 0.3623371 1 Yes - 0.0122631 | 0.0174641 -
Naphthalene 91-20-3 No Yes | Organics - 3.40E-05 2.00E-02 9.00E-03 1 0.0466 128.18 0.202919 1.3178561 0.5491067 1 Yes - 0.0490525 | 0.0698565 -
Nickel Soluble Salts 7440-02-0 No No | Inorganics - 2.60E-04 2.00E-02 5.00E-05 0.04 0.0002 58.69 0.0005893 0.5379278 0.2241366 1 Yes - 0.0019621 | 0.0027943 -
Nitrosodimethylamine, N- 62-75-9 Yes No Organics 1.60E+01 4.60E-03 8.00E-06 4.00E-05 1 0.000251 74.08 0.0008309 0.6560063 0.2733359 1 Yes 1.83E-07 0.0000196 | 0.0000279 -
Nitroso-di-N-propylamine, N- 621-64-7 No No Organics 7.00E+00 2.00E-03 - - 1 0.00233 130.19 0.0102252 1.3524586 0.5635244 1 Yes 1.15E-06 - - -
Octyl Phthalate, di-N- 117-84-0 No No Organics - - 1.00E-02 3.50E-02 1 2.43 390.57 18.470658 74.584832 16.182319 0 No - - - -
Perchlorate and Perchlorate Salts 14797-73-0 No No | Inorganics - - 7.00E-04 2.50E-03 1 0.001 117.49 0.004169 1.1481642 0.4784017 1 Yes - 0.0017168 0.002445 1.50E+01
Phenol 108-95-2 No No Organics - - 3.00E-01 2.00E-01 1 0.00434 94.11 0.0161933 0.8493291 0.3538871 1 Yes - 0.7357882 1.0478469 -
Propylene 115-07-1 No Yes Organics - - - 3 1 0.0136 42.08 0.0339315 0.4342182 0.1809242 1 Yes - - - -
Selenium 7782-49-2 No No | Inorganics - - 5.00E-03 2.00E-02 1 0.001 78.96 0.0034177 0.6986119 0.2910883 1 Yes - 0.0122631 | 0.0174641 [ 5.00E+01
Silver 7440-22-4 No No | Inorganics - - 5.00E-03 1.80E-02 0.04 0.0006 107.87 0.0023968 1.0142196 0.4225915 1 Yes - 0.0004905 | 0.0006986 -
Strontium, Stable 7440-24-6 No No | Inorganics - - 6.00E-01 2.10E+00 1 0.001 87.62 0.0036002 0.7811456 0.3254773 1 Yes - 1.4715764 2.0956938 -
TCDD, 2,3,7,8- 1746-01-6 No No Organics 1.30E+05 3.80E+01 7.00E-10 4.00E-08 1 0.808 321.98 5.5763813 29.471894 6.6824659 0.5 No - - - 3.00E-05
Tetrachloroethylene 127-18-4 No Yes | Organics 5.40E-01 5.90E-06 6.00E-03 4.00E-02 1 0.0334 165.83 0.1654263 2.1414503 0.8922709 1 Yes 0.0000149 [ 0.0147158 [ 0.0209569 [ 5.00E+00
Thallium (Soluble Salts) 7440-28-0 No No | Inorganics - - 1.00E-05 3.50E-05 1 0.001 204.38 0.0054985 3.5203674 1.4668198 1 Yes - 0.0000245 [ 0.0000349 [ 2.00E+00
Tin 7440-31-5 No No | Inorganics - - 6.00E-01 2.10E+00 1 0.001 118.71 0.0041905 1.1663691 0.4859871 1 Yes - 1.4715764 2.0956938 -




Attachment C-1
Site Specific Suburban Residential Risk-Based Concentrations for Tap Water

RCRA Facility Investigation, Data Summary and Findings Report, Boeing RFI Subarea 5/9 South, Santa Susana Field Laboratory, Ventura County, California

Inhalation
Unit Chronic Chronic
Chemical | Ingestion SF Risk RfD RfC Ko B t Tevent FA DAevent (nc MCL
Chemical CAS Number | Mutagen? [VOC? Type (mg/kg-day)™ (ug/m®™*  [(mg/kg-day)| (mg/m® | GIABS (cm/hr) MW (unitless) (hr) (hr/event) (unitless) |INEPD?| DAeventca) | DAevent (nc child) adult) ug/L
Toluene 108-88-3 No Yes | Organics - - 8.00E-02 5.00E+00 1 0.0311 92.14 0.1148183 0.828026 0.3450108 1 Yes - 0.1962102 | 0.2794258 [ 1.00E+03
Trichloro-1,2,2-trifluoroethane, 1,1,2- 76-13-1 No Yes | Organics - - 3.00E+01 3.00E+01 1 0.0175 187.38 0.0921354 2.8274048 1.1780853 1 Yes - 73.57882 104.78469 -
Trichloroethylene 79-01-6 Yes Yes | Organics 4.60E-02 4.80E-06 5.00E-04 2.00E-03 1 0.0116 131.39 0.0511406 1.3735485 0.5723119 1 Yes 0.0001287 [ 0.0012263 | 0.0017464 [ 5.00E+00
Vanadium and Compounds 7440-62-2 No No | Inorganics - - 5.00E-03 1.00E-04 0.026 0.001 50.94 0.0027451 0.4867702 0.2028209 1 Yes - 0.0003188 0.0004541 -
Vinyl Chloride 75-01-4 Yes Yes | Organics 2.70E-01 7.80E-05 3.00E-03 1.00E-01 1 0.00838 62.5 0.0254807 0.565015 0.2354229 1 Yes 6.74E-06 0.0073579 [ 0.0104785 [ 2.00E+00
Zinc and Compounds 7440-66-6 No No | Inorganics - - 3.00E-01 1.10E+00 1 0.0006 65.38 0.001866 0.5863919 0.24433 1 Yes - 0.7357882 1.0478469 -

Bold and italic = Site-Specific Toxicity Factors consistent with SRAM Rev. 2 Addendum
(MWH, 2014)

For definition of symbols see Regional Screening Levels (RSLs) for Chemical Contaminants at
Superfund Sites (USEPA, 2014).
Output generated 09MAR2015:12:59:58
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Ingestion SL Dermal SL Inhalation SL | Noncarcinogenic SL | Ingestion SL Dermal SL Inhalation SL Noncarcinogenic SL
Ingestion SL [ Dermal SL | Inhalation SL | Carcinogenic SL Child Child Child Child Adult Adult Adult Adult Lowest Screening
Chemical | TR=1.0E-6 | TR=1.0E-6 | TR=1.0E-6 TR=1.0E-6 HQ=1 HQ=1 HQ=1 Hi=1 HQ=1 HQ=1 HQ=1 Hi=1 Level
Chemical CAS Number | Mutagen? |VOC? Type (ng/L) (Hg/L) (ng/L) (ng/L) (ng/L) (ng/L) (Hg/L) (Hg/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)

Acetone 67-64-1 No Yes Organics - - - - 1.80E+04 4.38E+06 6.47E+04 1.41E+04 2.63E+04 5.32E+06 6.47E+04 1.86E+04 1.41E+04 nc
Aldrin 309-00-2 No No Organics 3.94E-03 - - 3.94E-03 6.02E-01 - - 6.02E-01 8.76E-01 - - 8.76E-01 3.94E-03 ca
Aluminum 7429-90-5 No No | Inorganics - - - - 2.01E+04 4.54E+06 - 2.00E+04 2.92E+04 4.92E+06 - 2.90E+04 2.00E+04 nc
Antimony (metallic) 7440-36-0 No No | Inorganics - - - - 8.02E+00 2.73E+02 - 7.79E+00 1.17E+01 2.95E+02 - 1.12E+01 7.79E+00 nc
Arsenic, Inorganic 7440-38-2 No No | Inorganics 7.04E-03 1.25E+00 - 7.00E-03 6.02E+00 1.36E+03 - 5.99E+00 8.76E+00 1.48E+03 - 8.71E+00 7.00E-03 ca
Barium 7440-39-3 No No | Inorganics - - - - 4.01E+03 6.36E+04 - 3.77E+03 5.84E+03 6.89E+04 - 5.38E+03 3.77E+03 nc
Benzoic Acid 65-85-0 No No Organics - - - - 8.02E+04 1.20E+06 - 7.52E+04 1.17E+05 1.49E+06 - 1.08E+05 7.52E+04 nc
Beryllium and compounds 7440-41-7 No No | Inorganics - - - - 4.01E+01 6.36E+01 - 2.46E+01 5.84E+01 6.89E+01 - 3.16E+01 2.46E+01 nc
Bis(2-ethylhexyl)phthalate 117-81-7 No No Organics 2.23E+01 - - 2.23E+01 4.01E+02 - - 4.01E+02 5.84E+02 - - 5.84E+02 2.23E+01 ca*
Boron And Borates Only 7440-42-8 No No | Inorganics - - - - 4.01E+03 9.08E+05 - 3.99E+03 5.84E+03 9.84E+05 - 5.81E+03 3.99E+03 nc
Cadmium (Water) 7440-43-9 No No | Inorganics - - - - 1.26E-01 1.43E+00 - 1.16E-01 1.84E-01 1.55E+00 - 1.64E-01 1.16E-01 nc
Carbon Disulfide 75-15-0 No Yes | Organics - - - - 2.01E+03 2.00E+04 1.46E+03 8.11E+02 2.92E+03 2.42E+04 1.46E+03 9.36E+02 8.11E+02 nc
Chloro-1,1-difluoroethane, 1- 75-68-3 No Yes | Organics - - - - - - 1.04E+05 1.04E+05 - - 1.04E+05 1.04E+05 1.04E+05 nc
Chloromethane 74-87-3 No Yes | Organics - - - - 2.81E+01 1.11E+03 1.88E+02 2.39E+01 4.09E+01 1.34E+03 1.88E+02 3.28E+01 2.39E+01 nc
Chromium(VI) 18540-29-9 Yes No | Inorganics 4.83E-02 1.08E-01 - 3.34E-02 6.02E+01 1.70E+02 - 4.45E+01 8.76E+01 1.84E+02 - 5.94E+01 3.34E-02 ca
Chromium, Total 7440-47-3 No No | Inorganics - - - - 3.01E+04 8.86E+04 - 2.25E+04 4.38E+04 9.59E+04 - 3.01E+04 2.25E+04 nc
Cobalt 7440-48-4 No No | Inorganics - - - - 6.02E+00 3.41E+03 - 6.01E+00 8.76E+00 3.69E+03 - 8.74E+00 6.01E+00 nc
Copper 7440-50-8 No No | Inorganics - - - - 8.02E+02 1.82E+05 - 7.99E+02 1.17E+03 1.97E+05 - 1.16E+03 7.99E+02 nc
Cresol, o- 95-48-7 No No Organics - - - - 1.00E+03 1.21E+04 - 9.26E+02 1.46E+03 1.50E+04 - 1.33E+03 9.26E+02 nc
Cresol, p- 106-44-5 No No Organics - - - - 2.01E+03 2.46E+04 - 1.85E+03 2.92E+03 3.05E+04 - 2.67E+03 1.85E+03 nc
Dibromomethane (Methylene Bromide) 74-95-3 No Yes | Organics - - - - 2.01E+02 5.44E+03 8.34E+00 8.00E+00 2.92E+02 6.76E+03 8.34E+00 8.10E+00 8.00E+00 nc
Dichloroethane, 1,1- 75-34-3 No Yes | Organics 1.17E+01 1.50E+02 3.26E+00 2.51E+00 4.01E+03 5.83E+04 1.46E+03 1.05E+03 5.84E+03 7.24E+04 1.46E+03 1.15E+03 2.51E+00 ca
Dichloroethylene, 1,1- 75-35-4 No Yes | Organics - - - - 1.00E+03 8.52E+03 1.46E+02 1.26E+02 1.46E+03 1.06E+04 1.46E+02 1.31E+02 1.26E+02 nc
Dichloroethylene, 1,2-cis- 156-59-2 No Yes | Organics - - - - 4.01E+01 3.62E+02 1.46E+01 1.04E+01 5.84E+01 4.50E+02 1.46E+01 1.14E+01 1.04E+01 nc
Dichloroethylene, 1,2-trans- 156-60-5 No Yes | Organics - - - - 4.01E+02 3.62E+03 1.25E+02 9.29E+01 5.84E+02 4.50E+03 1.25E+02 1.01E+02 9.29E+01 nc
Dichloropropene, 1,3- 542-75-6 No Yes | Organics 7.35E-01 7.04E+00 3.26E-01 2.19E-01 6.02E+02 6.55E+03 4.17E+01 3.88E+01 8.76E+02 8.13E+03 4.17E4+01 3.96E+01 2.19E-01 ca
Diethyl Phthalate 84-66-2 No No Organics - - - - 1.60E+04 1.97E+05 - 1.48E+04 2.34E+04 2.45E+05 - 2.13E+04 1.48E+04 nc
Dimethylhydrazine, 1,1- 57-14-7 No No Organics - - - - 2.01E+00 3.48E+03 - 2.00E+00 2.92E+00 4.12E+03 - 2.92E+00 2.00E+00 nc
Dinitrobenzene, 1,4- 100-25-4 No No Organics - - - - 2.01E+00 7.54E+01 - 1.95E+00 2.92E+00 9.37E+01 - 2.83E+00 1.95E+00 nc
Dinitrotoluene, 2,6- 606-20-2 No No Organics 9.84E-02 1.34E+00 - 9.17E-02 2.01E+01 3.11E+02 - 1.88E+01 2.92E+01 3.86E+02 - 2.71E+01 9.17E-02 ca
Dioxane, 1,4- 123-91-1 No No Organics 2.48E+00 6.90E+02 - 2.47E+00 6.02E+02 1.91E+05 - 6.00E+02 8.76E+02 2.37E+05 - 8.73E+02 2.47E+00 ca
Ethyl Chloride 75-00-3 No Yes | Organics - - - - - - 2.09E+04 2.09E+04 - - 2.09E+04 2.09E+04 2.09E+04 nc
Fluoride 16984-48-8 No No | Inorganics - - - - 8.02E+02 1.82E+05 - 7.99E+02 1.17E+03 1.97E+05 - 1.16E+03 7.99E+02 nc
Formaldehyde 50-00-0 No No Organics - - - - 4.01E+03 3.17E+05 - 3.96E+03 5.84E+03 3.77E+05 - 5.75E+03 3.96E+03 nc
Heptachlor 76-44-8 No No Organics 1.63E-02 2.10E-03 - 1.86E-03 1.00E+01 1.47E+00 - 1.28E+00 1.46E+01 1.82E+00 - 1.62E+00 1.86E-03 ca
Hexachlorocyclohexane, Alpha- 319-84-6 No No Organics 2.48E-02 3.35E-02 - 1.42E-02 1.60E+02 2.46E+02 - 9.72E+01 2.34E+02 3.06E+02 - 1.32E+02 1.42E-02 ca
Hexachlorocyclohexane, Gamma- (Lindane) |58-89-9 No No Organics 6.08E-02 8.21E-02 - 3.49E-02 6.02E+00 9.24E+00 - 3.64E+00 8.76E+00 1.15E+01 - 4.97E+00 3.49E-02 ca
Isopropanol 67-63-0 No No Organics - - - - - - - - - - - -

Lead and Compounds 7439-92-1 No No | Inorganics - - - - - - - - - - - -

Lithium 7439-93-2 No No | Inorganics - - - - 4.01E+01 9.08E+03 - 3.99E+01 5.84E+01 9.84E+03 - 5.81E+01 3.99E+01 nc
Manganese (Non-diet) 7439-96-5 No No | Inorganics - - - - 2.81E+03 2.54E+04 - 2.53E+03 4.09E+03 2.75E+04 - 3.56E+03 2.53E+03 nc
Methyl Hydrazine 60-34-4 No No Organics 1.22E-04 8.00E-02 - 1.21E-04 2.01E+01 1.54E+04 - 2.00E+01 2.92E+01 1.85E+04 - 2.92E+01 1.21E-04 ca
Molybdenum 7439-98-7 No No | Inorganics - - - - 1.00E+02 2.27E+04 - 9.98E+01 1.46E+02 2.46E+04 - 1.45E+02 9.98E+01 nc
Naphthalene 91-20-3 No Yes | Organics - - 1.53E-01 1.53E-01 4.01E+02 6.99E+02 1.88E+01 1.75E+01 5.84E+02 8.69E+02 1.88E+01 1.78E+01 1.53E-01 ca
Nickel Soluble Salts 7440-02-0 No No | Inorganics - - - - 4.01E+02 1.82E+04 - 3.92E+02 5.84E+02 1.97E+04 - 5.67E+02 3.92E+02 nc
Nitrosodimethylamine, N- 62-75-9 Yes No Organics 1.51E-03 5.96E-01 - 1.51E-03 1.60E-01 7.36E+01 - 1.60E-01 2.34E-01 8.86E+01 - 2.33E-01 1.51E-03 ca
Nitroso-di-N-propylamine, N- 621-64-7 No No Organics 9.56E-03 2.89E-01 - 9.25E-03 - - - - - - - - 9.25E-03 ca
Octyl Phthalate, di-N- 117-84-0 No No Organics - - - - 2.01E+02 - - 2.01E+02 2.92E+02 - - 2.92E+02 2.01E+02 nc
Perchlorate and Perchlorate Salts 14797-73-0 No No | Inorganics - - - - 1.40E+01 3.18E+03 - 1.40E+01 2.04E+01 3.44E+03 - 2.03E+01 1.40E+01 nc
Phenol 108-95-2 No No Organics - - - - 6.02E+03 1.40E+05 - 5.77E+03 8.76E+03 1.74E+05 - 8.34E+03 5.77E+03 nc
Propylene 115-07-1 No Yes | Organics - - - - - - 6260 6260 - - 6260 6260 6.26E+03 nc
Selenium 7782-49-2 No No | Inorganics - - - - 1.00E+02 2.27E+04 - 9.98E+01 1.46E+02 2.46E+04 - 1.45E+02 9.98E+01 nc
Silver 7440-22-4 No No | Inorganics - - - - 1.00E+02 1.51E+03 - 9.40E+01 1.46E+02 1.64E+03 - 1.34E+02 9.40E+01 nc
Strontium, Stable 7440-24-6 No No | Inorganics - - - - 1.20E+04 2.73E+06 - 1.20E+04 1.75E+04 2.95E+06 - 1.74E+04 1.20E+04 nc
TCDD, 2,3,7,8- 1746-01-6 No No Organics 5.15E-07 - - 5.15E-07 1.40E-05 - - 1.40E-05 2.04E-05 - - 2.04E-05 5.15E-07 ca*
Tetrachloroethylene 127-18-4 No Yes | Organics 1.24E-01 2.08E-01 8.84E-01 7.14E-02 1.20E+02 2.30E+02 8.34E+01 4.06E+01 1.75E+02 2.85E+02 8.34E+01 4.72E+01 7.14E-02 ca
Thallium (Soluble Salts) 7440-28-0 No No | Inorganics - - - - 2.01E-01 4.54E+01 - 2.00E-01 2.92E-01 4.92E+01 - 2.90E-01 2.00E-01 nc
Tin 7440-31-5 No No | Inorganics - - - - 1.20E+04 2.73E+06 - 1.20E+04 1.75E+04 2.95E+06 - 1.74E+04 1.20E+04 nc
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Ingestion SL Dermal SL Inhalation SL | Noncarcinogenic SL | Ingestion SL Dermal SL Inhalation SL Noncarcinogenic SL
Ingestion SL [ Dermal SL | Inhalation SL | Carcinogenic SL Child Child Child Child Adult Adult Adult Adult Lowest Screening

Chemical | TR=1.0E-6 | TR=1.0E-6 | TR=1.0E-6 TR=1.0E-6 HQ=1 HQ=1 HQ=1 Hi=1 HQ=1 HQ=1 HQ=1 Hi=1 Level

Chemical CAS Number | Mutagen? [VOC? Type (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
Toluene 108-88-3 No Yes Organics - - - - 1.60E+03 5.29E+03 1.04E+04 1.10E+03 2.34E+03 6.57E+03 1.04E+04 1.48E+03 1.10E+03 nc
Trichloro-1,2,2-trifluoroethane, 1,1,2- 76-13-1 No Yes | Organics - - - - 6.02E+05 1.91E+06 6.26E+04 5.50E+04 8.76E+05 2.37E+06 6.26E+04 5.70E+04 5.50E+04 nc
Trichloroethylene 79-01-6 Yes Yes | Organics 1.07E+00 6.45E+00 7.91E-01 4.24E-01 1.00E+01 6.88E+01 4.17E+00 2.82E+00 1.46E+01 8.55E+01 4.17E+00 3.13E+00 4.24E-01 ca**
Vanadium and Compounds 7440-62-2 No No | Inorganics - - - - 1.00E+02 5.90E+02 - 8.57E+01 1.46E+02 6.40E+02 - 1.19E+02 8.57E+01 nc
Vinyl Chloride 75-01-4 Yes Yes | Organics 5.53E-02 7.04E-01 1.85E-02 1.36E-02 6.02E+01 8.91E+02 2.09E+02 4.44E+01 8.76E+01 1.06E+03 2.09E+02 5.83E+01 1.36E-02 ca
Zinc and Compounds 7440-66-6 No No | Inorganics - - - - 6.02E+03 2.27E+06 - 6.00E+03 8.76E+03 2.46E+06 - 8.73E+03 6.00E+03 nc

Bold and italic = Site-Specific Toxicity Factors consistent with SRAM Rev. 2 Addendum
(MWH, 2014)

For definition of symbols see Regional Screening Levels (RSLs) for Chemical Contaminants at
Superfund Sites (USEPA, 2014).
Output generated 09MAR2015:12:59:58










APPENDIX D

Human Health and Ecological Risk Assessment for
Surface Water in the Southwest Drainage of Boeing
RFI Subarea 5/9 South, Santa Susana Field
Laboratory, Ventura County, California

1.0 Introduction

This appendix provides the results of the human health risk assessment (HHRA) and ecological risk
assessment (ERA) for potential exposures to ephemeral surface water in the southwest drainage of Boeing
Resource Conservation and Recovery Act (RCRA) facility investigation (RFI) Subarea 5/9 South at the Santa
Susana Field Laboratory (SSFL) in Ventura County, California.

2.0 Background Information

Surface water samples were first collected and analyzed from seeps in the vicinity of the southwest drainage
in 2006 as part of a comprehensive search for groundwater discharge around the flanks of SSFL (Boeing,
2007). Analysis of the seep water samples showed the presence of elevated concentrations of chlorinated
ethenes, which are believed to be associated with historic releases of trichloroethene (TCE) from upgradient
sources in Administrative Areas Il and/or lll. The occurrence of seeps in this vicinity is believed to result from
the intersection of the southwest drainage with the Burro Flats Fault, the latter of which has been shown to
restrict groundwater flow perpendicular to fault strike.

An interim measure was put into place to control seep discharge in the vicinity of the southwest

drainage. Implementation of the interim measure coupled with modifications to surface water flows at SSFL
and lower than average precipitation over the last few years influence the distribution, occurrence and
discharge of seeps in this vicinity. As such, seep occurrence and flow in the vicinity has been infrequent and
low the last few years.

3.0 Data Evaluated and Risk Assessment Approach

Surface water samples collected at seeps and springs located south of the Systems Test Laboratory IV RFI
site within Boeing RFI Subarea 5/9 South boundary but outside any RFI site reporting area boundaries are
evaluated in this appendix. The last three years of available data for three seep or spring sampling locations
(FDP-881, FDP-890, and FDP-890Pool) in Boeing RFI Subarea 5/9 South were considered for this HHRA and
ERA. Table D-1 presents the sample name, sample depth, and sampling date for the data included in this
HHRA and ERA. The locations of these springs and seeps are shown on Figure D-1. Figure D-1 also presents
the estimated extent of TCE in groundwater in this area (at concentrations in excess of 5 micrograms per
liter (pg/L).

The HHRA and ERA were performed using a sum-of-fractions (SOF) approach consistent with the approach
described in the Final Standardized Risk Assessment Methodology Revision 2 Addendum, Santa Susana Field
Laboratory, Ventura County, California (SRAM Rev. 2 Addendum) (MWH Global, Inc. [MWH], 2014), and was
conducted in accordance with the Integration of the Surficial Media Operable Unit Risk Assessment
Methodology and the Data Quality Objectives Process, Boeing RCRA Facility Investigation, Santa Susana Field
Laboratory, Ventura County, California (CH2M HILL [CH2M], 2013) (Appendix D of the Comprehensive Data
Quality Objectives Report).
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APPENDIX D: HUMAN HEALTH AND ECOLOGICAL RISK ASSESSMENT FOR SURFACE WATER IN THE SOUTHWEST DRAINAGE OF BOEING RFI SUBAREA 5/9 SOUTH, SANTA
SUSANA FIELD LABORATORY, VENTURA COUNTY, CALIFORNIA

4.0 Human Health Risk Assessment

This section summarizes the results of risks associated with potential exposure of human receptors to
ephemeral surface water in the southwest drainage of Boeing RFI Subarea 5/9 South.

4.1 Chemicals of Potential Concern and Radionuclides of Potential Concern

Chemicals of potential concern (COPCs) are those chemicals that are carried through the human health risk
quantification process. Radionuclides of potential concern (ROPCs) are those radionuclides that are carried
through the human health risk quantification process. This section summarizes the chemicals and
radionuclides identified as COPCs and ROPCs in surface water. During the course of the HHRA, COPCs and
ROPCs are evaluated to identify and prioritize which chemicals and radionuclides, if any, are estimated to
pose unacceptable risks.

COPCs and ROPCs were identified in accordance with the process described in the SRAM Rev. 2 Addendum
(MWH, 2014). The following sequential criteria were applied to select COPCs and ROPCs for surface water:

The chemical or radionuclide was detected in Boeing RFI Subarea 5/9 South using validated laboratory
analyses.

The chemical or radionuclide was present in excess of concentrations observed in laboratory or field
blanks.

Table D-2 provides the detected concentrations of chemical and radiological constituents at each of the
three seep or spring locations evaluated in this HHRA.

4.2 Human Exposure Assessment

The exposure assessment component of this HHRA describes the means by which human receptors may
come into contact with chemicals in surface water. In accordance with the SRAM Rev. 2 Addendum, risk
assessments at SSFL for future recreator receptors includes exposure to surface water. Potential exposure of
future recreators would occur by dermal contact to constituents in ephemeral surface water.

Exposure point concentrations (EPCs) are estimated constituent concentrations in surface water with which
human receptors may come into contact. In accordance with the SRAM Rev. 2 Addendum, the maximum
concentration detected over the last 3 years of available data for each COPC was used as the EPC for each
location. EPCs for COPCs at the three seep or spring sampling locations (FDP-881, FDP-890, and FDP-
890Pool) are summarized in Table D-2. No radionuclide data were reported as detected at these seep or
spring sampling locations; therefore no ROPCs are identified.

4.3 Human Toxicity Assessment

The toxicity assessment component of this HHRA identifies the types of toxic effects a chemical can exert.
Toxicological effects of COPCs are divided into two broad types on the basis of their effects on human
health: noncarcinogenic effects and carcinogenic effects. This division is made because health risks are
calculated quite differently for carcinogenic and noncarcinogenic effects, and separate toxicity values have
been developed for each type of effect. Chemicals that are known or suspected carcinogens may cause
carcinogenic effects following exposure; noncarcinogenic effects of chemical exposure cover a wide variety
of systemic effects, such as liver toxicity or developmental effects. Some chemicals (such as naphthalene)
are capable of eliciting both carcinogenic and noncarcinogenic responses; therefore, these carcinogens are
also evaluated for systemic (noncarcinogenic) effects.

The California Environmental Protection Agency, Department of Toxic Substances Control (DTSC) has agreed
to the use of risk-based concentrations (RBCs) in an SOF approach for evaluating risks associated with COPCs
in surface water (DTSC, 2015). The RBCs used in this HHRA for assessing cancer risk and/or noncancer hazard
incorporate these toxicity values, which are route-specific. Toxicity values for the RBC calculations were

obtained from the general hierarchy of toxicity information sources described in Section 3.3 of Attachment 1
of Appendix B of the SRAM Rev. 2 Addendum (MWH, 2014), and include the same toxicity values as used for
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soil risk evaluations at SSFL. The RBCs were computed by using the United States Environmental Protection
Agency’s (USEPA) Regional Screening Level online calculator (USEPA, 2015). To be consistent with relevant
exposure parameters used for deriving soil risk-based screening levels (RBSLs) at SSFL, the following
exposure parameters were changed from their current USEPA default values:

Future Recreator Body Weight (BW,) — from default of 80 kilograms to 70 kilograms
Adult Future Recreator Exposure Duration (EDg) — from default of 20 years to 24 years
Future Recreator Exposure Duration (ED;) — from default of 26 years to 30 years
Future Recreator Lifetime (LT) — from 70 years to 75 years

Future Recreator Exposure Frequency (EF) — 50 days/year!

Remaining exposure parameters for the future recreator exposure to surface water scenario were retained
at their default values. The RBCs used for this surface water risk evaluation are provided in the risk
calculation tables. The output from USEPA’s Regional Screening Level online calculator, for all COPCs
identified for surface water within Boeing RFI Subarea 5/9 South, along with all the associated exposure
assumptions, are provided as Attachment D-1 to this appendix.

4.4 Human Health Risk Characterization

This subsection provides the quantitative risk characterization results for potential exposure to constituents

in ephemeral surface water by future recreators. The excess lifetime cancer risk (ELCR) and hazard index (HI)
estimates are evaluated using an SOF approach consistent with the approach described for soil in the SRAM

Rev. 2 Addendum.

4.1.1 Future Recreational Exposure Scenario

The potential route of exposure to COPCs in surface water is dermal contact during assumed recreational
use. Of the three seep or spring locations evaluated for Boeing RFI Subarea 5/9 South, the risk and hazard
estimates are highest at location FDP-890 (associated with a spring). Table D-3 summarizes the ELCR and Hl
estimates and the primary risk contributor for location FDP-890. The risk calculation tables for each location
for the future recreator exposure scenario are provided as Tables D-4 through D-6.

For location FDP-890 (Table D-3), the ELCR from all carcinogenic COPCs is 5 x 106, which is within the USEPA
target risk range of 1 x 10 to 1 x 10 and exceeds the DTSC point of departure of 1 x 108, The primary risk
driver to the ELCR at FDP-890 is TCE (100 percent contribution, 5 x 10 risk). The HI estimates for
noncarcinogenic COPCs in surface water is 0.7 for this scenario, which is below the USEPA and DTSC
threshold value of 1.

Although the ELCR is within the USEPA target risk range of 1 x 10° to 1 x 10" and exceeds the DTSC point of
departure of 1 x 10, the calculated ELCR is conservative and is believed to be an overestimate of actual
risks to the future recreator, as described in Section 6.1.

5.0 Ecological Risk Characterization

The ERA evaluates whether exposure to surface water in the southwest drainage of Boeing RFI Subarea 5/9
South could pose unacceptable risks to ecological receptors.

51 Problem Formulation

The problem formulation contains the background information on the site and/or exposure area used to
focus the analysis phase of the ERA.

1 The RBCs used for this evaluation assume an exposure frequency of 50 days per year for both adult and child recreational exposures. Following
agency review, the RBCs will be updated to reflect a 25 days per year frequency for adults, in accordance with the SRAM Rev. 2 Addendum. This
change will result in risk estimates slightly lower than those reported herein.

APPENDIX D_SW_HHRA_59S_060815.DOCXEN0501151053SJC D-3



APPENDIX D: HUMAN HEALTH AND ECOLOGICAL RISK ASSESSMENT FOR SURFACE WATER IN THE SOUTHWEST DRAINAGE OF BOEING RFI SUBAREA 5/9 SOUTH, SANTA
SUSANA FIELD LABORATORY, VENTURA COUNTY, CALIFORNIA

5.1.1  Assumptions
This ERA assumes the following constraints, which are typical for ERAs currently being performed:

Evaluations of current exposures are made according to existing conditions.

Future land use is assumed to revert to native conditions.

The abiotic media of primary ecological concern include surface water.

Current chemical concentrations are present at a steady state and will not change over time.

Chemicals not analyzed for are not considered present or evaluated, although they may be indicated as
uncertainties in the ERA.

Chemicals with sample quantitation limits exceeding the most conservative screening criteria are
retained for further evaluation in the ERA, but are not used for CMS recommendations.

Home ranges of representative species are considered in the estimation of potential risk. The home
ranges for the small home range receptors (hermit thrush and deer mouse) are typically smaller than
the site and resulting in an area use factor of 1.

5.1.2 Chemicals of Potential Ecological Concern and Radionuclides of Potential Concern

Chemicals of potential ecological concern (CPECs) and radionuclides of potential ecological concern (RPECs)
were identified as all chemicals and radionuclides detected in the three seep or spring sampling locations
(FDP-881, FDP-890, and FDP-890Pool). Data were evaluated according to the SRAM Rev. 2 Addendum
(MWH, 2014).

5.2 Analysis

The analysis phase links the problem formulation (Section 5.1 of this appendix) with the risk characterization
(Section 5.3 of this appendix) and consists of the technical evaluation of ecological and chemical data to
determine potential for ecological exposure and effects

5.2.1 Exposure Characterization

Exposure Scenarios: Exposure scenarios and receptor exposure factors for the SSFL were evaluated and
presented in Appendix C of the SRAM Rev. 2 Addendum (MWH, 2014). The potential exposure scenarios
evaluated in this ERA are summarized below:

Terrestrial Plants: Potential root uptake from soils (0 to 2 feet below ground surface).

Birds: Potential exposure for birds (hermit thrush) via ingestion of surface water containing CPECs or
RPECs.

Mammals: Potential exposure for small mammals (deer mouse) via ingestion of surface water
containing CPECs or RPECs.

Aquatic Organisms: Aquatic organisms (aquatic plants and water-column invertebrates) may be exposed
to CPECs or RPECs in surface water through root/foliar uptake, dermal/direct contact, or ingestion.
Surface water on in the southwest drainage does not support fish.

Exposure Point Concentrations: EPCs were the maximum detected results from each sampling location over
the past 3 years of available data.

5.2.2 Ecological Effects Characterization

EcoRBSLs: ECORBSLs are media/chemical/receptor-specific values that were developed from the updated
exposure and toxicity assumptions as documented in a series of technical memoranda included as
attachments to the SRAM Rev. 2 Addendum (MWH, 2014) including:
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SRAM Rev. 2 Addendum, Appendix C: Ecological Exposure Assessment Updates for Use in Ecological Risk
Assessments.

SRAM Rev. 2 Addendum, Appendix D: Ecological Effects Characterization for Chemicals for Use in
Ecological Risk Assessments.

SRAM Rev. 2 Addendum, Appendix E: Inhalation Toxicity Reference Value Updates for Use in Ecological
Risk Assessments.

SRAM Rev. 2 Addendum, Appendix F: Ecological Risk-based Screening Levels for Use in Ecological Risk
Assessments.

EcoRBSLs for terrestrial plants and aquatic organisms (plants and water-column invertebrates) are
equivalent to their respective medium-specific benchmarks that represent effect levels, values adjusted to a
“no effect” level, as well as reported “no effect” levels. As a result, a single set of ECORBSLs were developed
for each group.

EcoRBSLs for birds and mammals are back-calculated from receptor-specific exposure assumptions and
chemical-specific toxicity reference values. Low ECORBSLs are conservative and are mostly based on no
observed adverse effect levels. High ECORBSLs are based on mid-level effects or low observed adverse effect
levels (LOAELS).

Alternative Benchmarks: Alternative benchmarks were identified to provide a range of risk estimates for the
evaluation of aquatic organisms. Readily available and accepted sources of benchmarks were used as
follows:

Water Quality Goals Staff Report (California State Water Resources Control Board, 2014).
EcoRisk Database (Los Alamos National Laboratory, 2014).

Oak Ridge National Laboratory (Suter and Tsao, 1996).

Risk Assessment Information System (University of Tennessee, 2015).

5.2.3 Risk Characterization

The ecological risk characterization evaluates the evidence linking exposures to CPECs and RPECs with their
potential ecological effects on the representative species identified for the individual exposure areas. The
risk characterization includes risk estimation and risk description, which are used together to identify
chemicals of ecological concern (COECs) and radionuclides of ecological concern (ROECs). Potential
ecological risks are calculated using the sum of fractions approach, as described in the SRAM Rev. 2
Addendum (MWH, 2014) for ecological receptors. Hazard quotients (HQs) are calculated on a
media/chemical/receptor-specific basis by dividing the EPC by the respective ECORBSLS to derive a HQ.

Potential risks from CPECs and RPECs in surface water were evaluated for exposures by terrestrial plants
(root uptake), aquatic organisms/water column invertebrates (direct contact, ingestion), and birds and
mammals (ingestion). Receptor-specific risk estimates (HQs) using the Low EcoRBSLs are presented in Table
D-7. CPECs with HQs exceeding 1 at the Low EcoRBSL were as follows:

Aquatic organisms — TCE (locations FDP-890 and FDP-890pool)
Terrestrial plants — none

Hermit thrush — none

Deer mouse - none

Trichloroethene was retained for further evaluation for potential risks to aquatic organisms. High ECORBSLs
were not developed for aquatic organisms as part of the SRAM (MWH, 2014) and USEPA National
Recommended Water Quality Criteria are not available. However, chronic low effects benchmarks are
available from several commonly used sources including the following:

Water Quality Goals Staff Report (California State Water Resources Control Board, 2014)
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Los Alamos National Laboratory EcoRisk Database Low Ecological Screening Levels (2014)
Oak Ridge National Laboratory (Suter and Tsao, 1996)
Risk Assessment Information System (University of Tennessee, 2015)

A range of low effects levels considered appropriate for screening surface water data in the southwest
drainage were compiled including lowest observed effect levels (LOELSs), lowest chronic values for daphnids
and fish, low effect ecological screening levels, effective concentration 20 percent for fish and populations,
and Tier Il benchmarks. Sample-specific surface waters were screened against each of these benchmarks
(Table D-8). There were no HQs exceeding 1. Consequently, no COECs were identified. In addition, no ROECs
were identified because ecological DOE biota concentration guides (BGCs) are only available for only
individual radionuclides; therefore, screening level HQs for gross alpha and gross beta results could not be
calculated.

5.2.4 Uncertainty Analysis

Uncertainties associated with the results of the ERA are a function of both the “state of the practice” of risk
assessment in general and uncertainty factors specific to an RFI site. The ERA is subject to uncertainty with
regard to a variety of factors that include:

Environmental sampling and analysis
Fate and transport estimation
Exposure assessment

Toxicity assessment

Risk characterization

Uncertainties inherent in the current state of practice for ERAs and those specific to the Unaffiliated Surface
Waters are summarized in Table D-9.

6.0 Conclusions

This section summarizes the conclusions for the HHRA and ERA for ephemeral surface water at seep or
spring sample locations FDP-881, FDP-890, and FDP-890Pool in the southwest drainage of Boeing RFI
Subarea 5/9 South.

6.1 Human Health Risk Assessment

Location FDP-890 was identified as having the highest risk and hazard estimates. The estimated risk and
hazard from this location serves as a health-conservative representation of the risks associated with future
recreational exposure to surface water in the southwest drainage. The ELCR from all carcinogenic COPCs at
FDP-890 for the future recreational exposure scenario is 5 x 106, which is within the USEPA target risk range
of 1 x 10 to 1 x 10 and exceeds the DTSC point of departure of 1 x 10°%. The HI estimates for
noncarcinogenic COPCs at FDP-890 is 0.7 for this scenario, which is below the USEPA and DTSC HI threshold
of 1.

Use of the maximum detect result at each sample location is considered to be an overestimation of the
representative EPC for the southwest drainage. The calculated risks are also over estimated due to
conservative exposure assumptions, which include, but are not limited to, the following:

It was conservatively assumed that the skin surface area of the entire body would be exposed to surface
water (for example, through swimming). At the locations evaluated, it is more likely that only the skin
surface area of the lower arms, hands, lower legs, and feet would be exposed to surface water in the
drainage channel due to the low flow from seeps and springs and resulting low volume of water in the
channel. Assuming that only 20 percent of the skin surface area of a recreator would be exposed to the
surface water would result in a risk of 1 X 10, which is equal to DTSC’s point of departure and at the
lower end of the USEPA target risk range of 1 x 10%to 1 x 10*.
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It was conservatively assumed that the future recreator would be exposed to surface water two hours
per day for 50 days per year for 30 years. This is likely an overestimation of the duration that a recreator
would be exposed to water in the drainage channel.

Because samples were collected at seeps and springs, the concentrations reported do not account for
the considerable de-gassing that would occur and result in a loss of volatiles as the surface water
disperses into the drainage channel. The chemicals driving the carcinogenic risk in the southwest
drainage are TCE and vinyl chloride, which are volatile. Risks associated with exposure of future
recreators to seeps and springs are expected to fall below 1 x 10 as TCE and vinyl chloride attenuate
through dilution and volatilization.

The use of maximum concentrations detected over the last 3 years of available data introduces
conservatism into the risk estimates. For example, at FDP-890 the maximum TCE concentration of 120
Mg/L in 2008 was reduced to 30 pg/L in 2011.

For the reasons described above, surface water in the southwest drainage of Boeing RFI Subarea 5/9 South
is not estimated to pose unacceptable risks to future recreators.

6.2 Ecological Risk Assessment

Potential risks from chemicals and radionuclides were evaluated for surface water exposure pathways to
aquatic organisms, terrestrial plants, birds (hermit thrush), and mammals (deer mouse). There were no
COECs or ROECs identified during the ERA. Surface water in the southwest drainage of Boeing RFI Subarea
5/9 South does not pose unacceptable risks to ecological receptors.
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TABLE D-1

Surface Water Sample Summary

RCRA Facility Investigation, Data Summary and Findings Report, Boeing RFI Subarea 5/9 South
Santa Susana Field Laboratory, Ventura County, California

ObjectName SampleName CollectionDate SampleType TopDepth BaseDepth
FDP-881 FDP-881 031909 3/19/2009 Primary Sample 0 0
FDP-881 FDP-881 031909 -D 3/19/2009 Field Duplicate 0 0
FDP-881 FDP-881 051209 5/12/2009 Primary Sample 0 0
FDP-881 FDP-881 070909 7/9/2009 Primary Sample 0 0
FDP-881 FDP-881 070909-S 7/9/2009 Primary Sample 0 0
FDP-881 FDP881 120406 12/4/2006 Primary Sample 0 0
FDP-881 FDP-881 120808 12/8/2008 Primary Sample 0 0
FDP-881 FDP-881 120808-D 12/8/2008 Field Duplicate 0 0
FDP-881 FDP-881-120806 12/8/2006 Primary Sample 0 0
FDP-881 FDP-88120050916 9/16/2005 Primary Sample 0 0
FDP-881 FDP-88120061009 10/9/2006 Primary Sample 0 0
FDP-890 FDP 890 (2) 10/3/2006 Primary Sample 0 0
FDP-890 FDP 890-102606 10/26/2006 Primary Sample 0 0
FDP-890 FDP-890 8/28/2006 Primary Sample 0 0
FDP-890 FDP-890 031909 3/19/2009 Primary Sample 0 0
FDP-890 FDP-890 031909 -D 3/19/2009 Field Duplicate 0 0
FDP-890 FDP-890 051209 5/12/2009 Primary Sample 0 0
FDP-890 FDP-890 110906 11/9/2006 Primary Sample 0 0
FDP-890 FDP890 120406 12/4/2006 Primary Sample 0 0
FDP-890 FDP-890(3)DOWN 10/9/2006 Primary Sample 0 0
FDP-890 FDP-890(3)UP 10/9/2006 Primary Sample 0 0
FDP-890 FDP-890_011411 01 1/14/2011 Primary Sample 0 0
FDP-890 FDP-890040108 4/1/2008 Primary Sample 0 0
FDP-890pool FDP-890p00140108 4/1/2008 Primary Sample 0 0
EN0501151053SJC PAGE 1 OF 1






TABLE D-2
Location-Specific Surface Water Concentrations

RCRA Facility Investigation, Data Summary and Findings Report, Boeing RFI Subarea 5/9 South

Santa Susana Field Laboratory, Ventura County, California

Analyte CAS No. Units FDP-881 FDP-890 FDP-890pool
Fluoride 169-84-488 ug/L 527 - -
1,1-Dichloroethene 75-35-4 ug/L 0.3 0.39 --
Acetone 67-64-1 ug/L - 44 -
Carbon Disulfide 75-15-0 ug/L 0.22 - -
cis-1,2-Dichloroethene 156-59-2 ug/L 200 210 120
Toluene 108-88-3 ug/L 0.07 - -
trans-1,2-Dichloroethene 156-60-5 ug/L 13 9 6.6
Trichloroethene 79-01-6 ug/L 17.6 120 76
Vinyl chloride 75-01-4 ug/L 0.79 - -
Xylenes, Total 1330-20-7 ug/L 0.14 -- --
Gross alpha 1258-74-61 pCi/L 46 - --
Gross beta 1258-74-72 pCi/L 37.8 -- --

Notes:

Mg/L = micrograms per liter

EN0501151053SJC
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TABLE D-3

Summary of Risk and Hazard Estimates for Maximum Risk Location at Boeing RFI Subarea 5/9 South: Recreational Scenario
RCRA Facility Investigation, Data Summary and Findings Report, Boeing RFI Subarea 5/9 South

Santa Susana Field Laboratory, Ventura County, California

Excess Lifetime Noncancer Primary Contributors Primary Contributors
Location Cancer Risk Hazard Index to Cancer Risk® to Hazard Index®
FDP-890 5E-06 0.7 Trichloroethene (ELCR=5E-6, 100%) None Identified

Notes:

® Primary contributors to the total risk are listed when chemical-specific risk > 10 °. Primary contributors to the hazard index (HI) are listed when HI > 1.
ELCR = excess lifetime cancer risk

HQ = hazard quotient
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TABLE D-4

Risk and Hazard Estimates for Exposure to Surface Water Location:
RCRA Facility Investigation, Data Summary and Findings Report, Boeing RFI Subarea 5/9 South
Santa Susana Field Laboratory, Ventura County, California

FDP-881

Exposure Point
Concentration

Future Recreational Exposure Scenario

Carcinogenic

Noncarcinogenic

(EPC) RBC? Cancer Percent RBC? Hazard Percent
Analyte (ug/L) (ug/L) Risk Contribution (ug/L) Quotient  Contribution

1,1-Dichloroethene 3.00E-01 - - - 2.74E+04 1.09E-05 0.0%
Carbon Disulfide 2.20E-01 - - - 6.00E+04 3.67E-06 0.0%
cis-1,2-Dichloroethene 2.00E+02 - - - 1.16E+03 1.72E-01 69.6%
Toluene 7.00E-02 - - - 1.72E+04 4.07E-06 0.0%
trans-1,2-Dichloroethene 1.30E+01 - -- - 1.16E+04 1.12E-03 0.5%
Trichloroethene 1.76E+01 2.50E+01 7.04E-07 26.8% 2.38E+02 7.39E-02 29.8%
Vinyl chloride 7.90E-01 4.10E-01 1.93E-06 73.2% 2.53E+03 3.12E-04 0.1%
Xylenes, Total 1.40E-01 -- -- -- 2.59E+04 5.41E-06 0.0%

Total Risk  3E-06 100.0% Hazard Index 0.2 100.0%

Notes:

4RBC = Risk-based concentration computed using the USEPA’s Regional Screening Level online calculator (USEPA, 2014), with some exposure
parameters changed from their current USEPA default values (as described in Section 1.5 of Appendix C).

Mg/L - micrograms per liter

USEPA = United States Environmental Protection Agency
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TABLE D-5

Risk and Hazard Estimates for Exposure to Surface Water Location:

RCRA Facility Investigation, Data Summary and Findings Report, Boeing RFI Subarea 5/9 South

Santa Susana Field Laboratory, Ventura County, California

FDP-890

Exposure Point
Concentration

Future Recreational Exposure Scenario

Carcinogenic

Noncarcinogenic

(EPC) RBC? Cancer Percent RBC? Hazard Percent
Analyte (ug/L) (ug/L) Risk Contribution (ug/L) Quotient  Contribution

1,1-Dichloroethene 3.90E-01 - - - 2.74E+04 1.42E-05 0.0%
Acetone 4.40E+00 -- - -- 1.24E+07 3.55E-07 0.0%
cis-1,2-Dichloroethene 2.10E+02 - - - 1.16E+03 1.81E-01 26.4%
trans-1,2-Dichloroethene 9.00E+00 - - - 1.16E+04 7.76E-04 0.1%
Trichloroethene 1.20E+02 2.50E+01 4.80E-06 100.0% 2.38E+02 5.04E-01 73.5%

Total Risk  5E-06 100.0% Hazard Index 0.7 100.0%

Notes:

4RBC = Risk-based concentration computed using the USEPA’s Regional Screening Level online calculator (USEPA, 2014), with some exposure

parameters changed from their current USEPA default values (as described in Section 1.5 of Appendix C).

Mg/L - micrograms per liter

USEPA = United States Environmental Protection Agency
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TABLE D-6

Risk and Hazard Estimates for Exposure to Surface Water Location:

Santa Susana Field Laboratory, Ventura County, California

FDP-890pool
RCRA Facility Investigation, Data Summary and Findings Report, Boeing RFI Subarea 5/9 South

Exposure Point
Concentration

Future Recreational Exposure Scenario

Carcinogenic

Noncarcinogenic

(EPC) RBC? Cancer Percent RBC? Hazard Percent
Analyte (ug/L) (ug/L) Risk Contribution (ug/L) Quotient  Contribution
cis-1,2-Dichloroethene 1.20E+02 - -- - 1.16E+03 1.03E-01 24.4%
trans-1,2-Dichloroethene 6.60E+00 - -- - 1.16E+04 5.69E-04 0.1%
Trichloroethene 7.60E+01 2.50E+01 3.04E-06 100.0% 2.38E+02 3.19E-01 75.4%
Total Risk ~ 3E-06 100.0% Hazard Index 0.4 100.0%

Notes:

4RBC = Risk-based concentration computed using the USEPA’s Regional Screening Level online calculator (USEPA, 2014), with some exposure

parameters changed from their current USEPA default values (as described in Section 1.5 of Appendix C).

Mg/L - micrograms per liter

USEPA = United States Environmental Protection Agency
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TABLE D-7

Ecological Point-by-Point Risk Estimates - Low ECORBSLs

RCRA Facility Investigation, Data Summary and Findings Report, Boeing RFI Subarea 5/9 South, Santa Susana Field Laboratory, Ventura County, California

Low EcoRBSLs
Maximum Aquatic  Terrestrial Hermit Aquatic  Terrestrial Hermit
COPC CAS No. Units Detect Organisms Plants Thrush Deer Mouse Organisms Plants Thrush ~ Deer Mouse
Location FDP-881
Fluoride 169-84-488 ug/L 527 -- 5,000 41,000 210,000 - 1E-01 1E-02 3E-03
1,1-Dichloroethene 75-35-4 ug/L 0.3 25 100,000 - 17,000 1E-02 3E-06 - 2E-05
Carbon Disulfide 75-15-0 ug/L 0.22 0.92 - - 74,000 2E-01 - - 3E-06
cis-1,2-Dichloroethene 156-59-2 ug/L 200 590 100,000 - 310,000 3E-01 2E-03 - 6E-04
Toluene 108-88-3 ug/L 0.07 9.8 10,000 -- 180,000 7E-03 7E-06 - 4E-07
trans-1,2-Dichloroethene 156-60-5 ug/L 13 590 100,000 - 310,000 2E-02 1E-04 - 4E-05
Trichloroethene 79-01-6 ug/L 17.6 47 10,000 - 4,700 4E-01 2E-03 - 4E-03
Vinyl chloride 75-01-4 ug/L 0.79 930 - - 1,100 8E-04 - - 7E-04
Xylenes, Total 1330-20-7 ug/L 0.14 13 100,000 3,830,000 14,000 1E-02 1E-06 4E-08 1E-05
Gross alpha 1258-74-61  pCi/L 46 - - - - - - - -
Gross beta 1258-74-72  pCi/L 37.8 -- -- -- -- - - - -
Location FDP-890
1,1-Dichloroethene 75-35-4 ug/L 0.39 25 100,000 - 17,000 2E-02 4E-06 - 2E-05
Acetone 67-64-1 ug/L 44 1,500 -- 14,400,000 68,000 3E-03 - 3E-07 6E-05
cis-1,2-Dichloroethene 156-59-2 ug/L 210 590 100,000 - 310,000 4E-01 2E-03 - 7E-04
trans-1,2-Dichloroethene 156-60-5 ug/L 9 590 100,000 - 310,000 2E-02 9E-05 - 3E-05
Trichloroethene 79-01-6 ug/L 120 47 10,000 -- 4,700 2.6E+00 1E-02 - 3E-02
Location FDP-890 pool
cis-1,2-Dichloroethene 156-59-2 ug/L 120 590 100,000 - 310,000 2E-01 1E-03 - 4E-04
trans-1,2-Dichloroethene 156-60-5 ug/L 6.6 590 100,000 - 310,000 1E-02 7E-05 - 2E-05
Trichloroethene 79-01-6 ug/L 76 47 10,000 -- 4,700 1.6E+00 8E-03 - 2E-02
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TABLE D-8

Ecological Point-by-Point Risk Estimates - High ECORBSLs
RCRA Facility Investigation, Data Summary and Findings Report, Boeing RFI Subarea 5/9 South, Santa Susana Field Laboratory, Ventura County, California

Benchmark FDP-881 FDP-890 FDP-890pool

Source Effect Level (na/L) (ug/L) HQ (na/L) HQ (na/L) HQ
CA Waterboard USEPA Acute LOEL/10 4500 17.6 4E-03 120 3E-02 76 2E-02
CA Waterboard USEPA LOEL 21900 17.6 8E-04 120 5E-03 76 3E-03
LANL Low Effect ESL 210 17.6 8E-02 120 6E-01 76 4E-01
ORNL NOAEL 351 17.6 5E-02 120 3E-01 76 2E-01
ORNL Population EC20 232 17.6 8E-02 120 5E-01 76 3E-01
RAIS EC20 Fish 5760 17.6 3E-03 120 2E-02 76 1E-02
RAIS Lowest chronic value - daphnids 7260 17.6 2E-03 120 2E-02 76 1E-02
RAIS Lowest chronic value - fish 11100 17.6 2E-03 120 1E-02 76 7E-03
RAIS OSWER Tier Il benchmark 360 17.6 5E-02 120 3E-01 76 2E-01
Notes:

Concentrations listed for each location are the maximum detected trichloroethene cocentration over the past 3 years of available data.
EC20 = highest concentration causing impact to less than 20% of the test population

ESL = ecological screening level

LOEL = lowest observed effect level

Sources

California Waterboard. 2014. Water Quality Goals Staff Report, online: http://www.waterboards.ca.gov/water_issues/programs/water_quality_goals/

Los Alamos National Laboratory (LANL). 2014. EcoRisk Database release 3.2.0nline: http://www.lanl.gov/community-environment/environmental-
stewardship/protection/eco-risk-assessment.php

Oak Ridge National Laboratory (ORNL) = Suter and Tsao, 1996. Toxicological benchmarks for screening potential contaminants of concern for effects on aquatic

biota: 1996 revision. ES/ER/TM-96/R2. Health Sciences Research Division, Oak Ridge, Tennessee.

Risk Assessment Information System (RAIS) online tool at: http://rais.ornl.gov/tools/eco_search.php
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TABLE D-9
Uncertainty Analysis

RCRA Facility Investigation, Data Summary and Findings Report, Boeing RFI Subarea 5/9 South, Santa Susana Field Laboratory, Ventura County, Californi

Assessment Element

Uncertainty

Magnitude of Impact

Direction of Impact

Problem Formulation

Fate and Transport It is assumed that chemical concentrations will not change over time, and that Moderate Over-estimation of exposure/risk
concentrations are constant during the exposure duration. Natural attenuation and/or
other degradation processes may be significant in some areas resulting in an over-
estimation of exposure. For example, de-gassing will likely occur with a loss of volatiles
as the surface water disperses into the drainage channel.

Data Collection/Analysis Variability in analyses, laboratories, representativeness of samples, sampling errors, and Unknown Over- or under-estimation of
homogeneity of the sample matrix can influence quality and quantity of data used in the exposure/risk
risk assessment. Data were validated, but historical sampling programs may not have
had the same standards as more recent ones.

Representative Species Representative species were selected to reduce uncertainty; however, differences Low Over- or under-estimation of
among species including physiology, reproductive biology, and/or foraging habits can exposure/risk
result in different exposures and sensitivities for different receptors.

Exposure Dermal and inhalation exposure pathways were not quantified in the ERA. Low Under-estimation of exposure/risk
Pathway Analysis
Analysis
Recreator Skin Area Itis assumed that the skin surface area of the entire body would be exposed to surface High Over-estimation of exposure/risk
water. It is more likely that only the skin surface area of the lower arms, hands, lower
legs, and feet would be exposed to surface water in the drainage channel due to the low
flow from seeps and springs and resulting low volume of water in the channel.
Recreator Exposure Duration It is assumed that the future recreator would be exposed to surface water two hours Moderate Over-estimation of exposure/risk
per day for 50 days per year for 30 years.
Bioavailability Bioavailability of CPECs was assumed to be 100 percent. This likely overestimates risk to Low Over-estimation of exposure/risk
receptors at the site.
Exposure Point Concentrations The EPC was the maximum detected concentrations at each sampling location. Use of Moderate Over-estimation of exposure/risk
the maximum detect is considered to be a likely overestimation of the representative
exposure point concentration because samples were collected in areas likely to have
the highest concentrations at the site.

RBSLs Toxicity data were not available for all COPCs, CPECs, ROPCs, and RPECs considered in Moderate Over- or under-estimation of
the HHRA and ERA. COPCs, CPECs, ROPCs, and RPECs for which toxicity data were exposure/risk
unavailable were not evaluated, or surrogate toxicity data were used. Risks may be
overestimated or underestimated.

Low Effect Benchmarks High EcoRBSLs were not developed for aquatic organisms or terrestrial plants. Low Low Over- or under-estimation of
effect benchmarks were obtained from common sources and used for additional exposure/risk
evaluation.

Risk Characterization
Risk Estimation Potential ecological risks were quantified using the HQ approach. The magnitude of the Moderate Over- or under-estimation of risks

HQ indicates potential for ecological risk, but is not an exact estimation of risk. For
example, the actual risk from a chemical with an HQ of 70 could be less than that for a
chemical with an HQ of 20 because of uncertainties involved in estimating exposure,
selection of effects criteria (TRVs), or field conditions affecting exposure.

Notes:

CPEC - chemical of potential ecological concern
EcoRBSL - ecological risk-based screening level
EPC - exposure point concentration

ERA - ecological risk assessment
HQ - hazard quotient

RME - reasonable maximum exposure
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