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Subject: Santa Susana Field Laboratory Background Stormwater Thresholds
INTRODUCTION

Background thresholds for stormwater discharges were calculated for priority constituents of
potential concern (COPCs) at the Boeing Santa Susana Field Laboratory (SSFL) at the request of
the Los Angeles Regional Water Quality Control Board (LA RWQCB) staff. This memo was
prepared in close consultation with and incorporates the review, guidance, and recommendations
from the Surface Water Expert Panel (Expert Panel) -- consisting of Dr. Robert Pitt (University of
Alabama), Dr. Robert Gearheart (Humboldt State University), Dr. Michael Stenstrom (University
of California Los Angeles), Dr. Michael Josselyn (WRA Environmental Consultants), and
Jonathan Jones (Wright Water Engineers). Maximum daily limits (herein referred to as
“thresholds”) were calculated (as opposed to average monthly or yearly limits) to be consistent
with the stormwater discharge limits set for the National Pollutant Discharge Elimination System
(NPDES) Permit No. CA0001309 for the Boeing Company, SSFL, Canoga Park, CA, Order No.
R4-2015-0033. Thresholds were calculated using both a stormwater-based approach and a soil-
based approach.

Stormwater-based background thresholds were calculated following the approach from the EPA
Technical Support Document (TSD) for Water Quality-based Toxics Control! using stormwater
concentrations in California reference watersheds with little to no development (<5% of watershed
area) and stormwater data from SSFL natural background areas with no previous site activities or
areas that have been remediated to background conditions. Additional comparative thresholds for
TCDD TEQ and TCDD TEQ (no DNQ) were calculated based on ambient stormwater data from
offsite developed areas with no industrial activity. Soil-based background stormwater thresholds
were derived using a calculation that converts background soil threshold values (BTVs) into a
stormwater concentration using SSFL background stormwater TSS and COPC concentrations and
background soil COPC concentrations.

! United States Environmental Protection Agency (1990). Technical Support Document for Water Quality-based
Toxics Control. EPA/505/2-90-001.
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The calculated thresholds are representative of background stormwater conditions based on the
data available and could be used for comparison with post-cleanup stormwater monitoring and
modeling results.

DATA

Priority Constituents of Potential Concern (COPC) Selection

SSFL priority COPCs were selected based on the number of exceedances in outfall stormwater for
the 1998 through 2021 period of record and the number of detections and exceedances in
background stormwater. Background thresholds were calculated for constituents that satisfied the
following two criteria:

1. The constituent exceeded the 2015 permit limit (PL) or benchmark in at least three outfall
samples, and

2. The constituent was detected in at least three onsite background stormwater samples and
exceeded the 2015 permit limit or benchmark in at least one onsite background stormwater
sample.

Table 1 summarizes the sample counts, detections, and exceedances for each constituent with at
least three SSFL outfall stormwater samples from 1998-2021 that exceeded the 2015 permit limit
or benchmark. Additionally, at the request of LA RWQCB staff, the following list of COPCs were
added due to their inclusion in the Post-Cleanup Stormwater Quality Modeling Work Plan’: TCDD
TEQ, barium, boron, fluoride, perchlorate, antimony, beryllium, cadmium, chromium VI,
mercury, nickel, selenium, silver, thallium, cyanide, gross beta, radium-226 & radium-228, tritium,
strontium-90, trichloroethene, and bis (2-ethylhexyl) phthalate.

Based on the aforementioned criteria, the following constituents were selected as priority COPCs:
arsenic, copper, chromium, iron, lead, manganese, nitrate plus nitrite as nitrogen, gross alpha, gross
beta, TCDD TEQ (no DNQ), sulfate, zinc, TCDD TEQ, barium, boron, fluoride, perchlorate,
antimony, beryllium, cadmium, chromium VI, mercury, nickel, selenium, silver, thallium, cyanide,
radium-226 & radium-228, tritium, strontium-90, trichloroethene, and bis (2-ethylhexyl) phthalate.

2 Geosyntec. 2022. Post-Cleanup Stormwater Quality Modeling Work Plan. Santa Barbara, CA.
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Table 1. Identification of constituents of concern (COPCs) among constituents sampled at

SSFL
# Results
# Results Detected > Number of |# Detections | Detected > 2015
Number of2015 PL/Benchmark| Background in PL/Benchmark at| Evaluate COPC
Outfall |at Outfalls 001-018 | Stormwater |Background| Background | for Background
Constituent | Samples | from 1998-2021 Samples Stormwater Locations Thresholds
Mercury 824 (682) 102 (95) 55 (44) 0(0) 0(0) FALSE
TCDD TEQ
(No DNQ) 645 (503) 88 (63) 76 (65) 11(11) 1(1) TRUE
Iron 184 (146) 86 (64) 29 (26) 28 (25) 18 (15) TRUE
Lead 716 (570) 77 (49) 73 (62) 53 (48) 14 (11) TRUE
Manganese 115 (89) 45 (34) 21 (21) 15 (15) 44 TRUE
Copper 717 (569) 25 (9) 61 (50) 61 (50) 503) TRUE
Nitrate + Nitrite
as Nitrogen 615 (476) 11(2) 23 (14) 21 (12) 2 (0) TRUE
Sulfate 621 (482) 10 (9) 25 (16) 25 (16) 1(1) TRUE
Antimony 537 (438) 9(6) 43 (34) 9(5 00 FALSE
Chromium 269 (243) 8 (6) 27 (24) 11 (8) 1 (1) TRUE
Gross Alpha 531 (476) 8 (5 27 (18) 14 (10) 1 (0) TRUE
Zinc 401 (339) 6(2) 46 (37) 27 (24) 2 (D) TRUE
Gross Beta 544 (487) 44 NA NA NA FALSE
Total Residual
Chlorine 114 (110) 44 NA NA NA FALSE
Chloride 643 (504) 4(3) NA NA NA FALSE
pH (field) 210 (148) 42 74 (65) 74 (65) 00 FALSE
Arsenic 272 (237) 4(2) 29 (26) 9(7) 3(D TRUE
Cyanide 442 (360) 4(2) 20 (11) 2(0) 1 (0) FALSE
Oil & Grease 641 (496) 333 NA NA NA FALSE
Notes:
Non-fire year counts are shown in parenthesis and exclude the wet season immediately following a wildfire (2005/06 and
2018/19)
NA = Not Analyzed
Shaded rows indicate constituents that met all criteria for evaluating background thresholds.
Only constituents with 3+ results detected above 2015 permit limits are shown above. Total Dissolved Solids, Nitrate as
Nitrogen (N), Cadmium, Nickel, and Thallium were detected above limits in two samples. Strontium-90, Fluoride, 1,2-
Dichloroethane, Combined Radium-226, Radium-228, Selenium, bis (2-ethylhexyl) Phthalate, Chronic Toxicity (Selenastrum
algae), Barium, Biochemical Oxygen Demand (BOD), and Beryllium were detected above limits in a single sample.

Data Sources

SSFL Background Stormwater

SSFL background stormwater represents natural, undeveloped areas without any known impacts
from historical industrial activities or areas that have been remediated to background conditions.
Specifically, this includes subarea samples collected in the Outfall 001 and 002 watersheds from
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2019 to 2020, subarea samples collected in the Outfall 008 and 009 watersheds from 2010 to 2020,
and Outfall 008 samples collected from 2010 to 2020, after Interim Source Removal Action
(ISRA) cleanup was completed.® Outfall 008 post-ISRA samples were included in the background
stormwater set, since surface soils in the OF008 watershed were cleaned up to background (or near
background, in the case of dioxins) for select NPDES COPCs that had previously exceeded
applicable stormwater permit limits at Outfall 008. SSFL background stormwater subarea samples
were classified as post-fire (2018/2019 reporting year due to Woolsey Fire) and non-fire (all other
years) to differentiate wildfire-influenced concentrations from typical background concentrations.
Finally, because some subareas contain utility poles, which are a known source of dioxins. TCDD
TEQ and TCDD TEQ (no DNQ) analyses also distinguished between subareas with and without
utility poles. SSFL background stormwater monitoring locations are shown in Figure 4.

Offsite Background Stormwater

Similarly, offsite background stormwater represents natural, largely undeveloped areas without
any known historical industrial activities. Representative offsite background stormwater quality
data were obtained from the Southern California Coastal Water Research Project (SCCWRP)
Assessment of Water Quality Concentrations and Loads from Natural Landscapes®, the California
Environmental Data Exchange Network (CEDEN)® (for sulfate only), and Lawrence Livermore
National Laboratory (LLNL)® (for gross alpha only). Only wet weather samples were used for the
analyses, and only sampling locations in watersheds that were less than 5% developed
(0% industrial) were used for the analyses. Additionally, to most closely reflect geologic
conditions at the SSFL, only the data collected in watersheds with sedimentary geology were used
for this analysis. Offsite background stormwater monitoring locations are shown in Figures 5
and 6.

Offsite Ambient Stormwater

Offsite ambient (non-industrial) stormwater is intended to represent typical suburban conditions,
including paved roads, parking lots, utility poles, and buildings, but excluding any industrial or
heavy commercial activities. These non-industrial, non-background areas are of particular interest
for dioxins, since treated wood utility poles are known to be a dioxin source. Samples from
developed, non-industrial areas (i.e., residential and light commercial/retail) were evaluated for

3 Cleanup completion date is in reference to once the cleanup was complete (December 2009) and the area was allowed
to revegetate over the course of a rainy season (June 2010).

4 Yoon, K. V., & Stein, E. D. (2007). Assessment of Water Quality Concentrations and Loads from Natural
Landscapes. Technical Report 500. Southern California Coastal Water Research Project, Costa Mesa, California.
(Available from: http://www. sawpa. org/documents/SCCWRP500 natural loading. pdf).

5 State Water Resources Control Board. (2021). California Environmental Data Exchange Network (CEDEN),
Sacramento, California. (Available from: https://ceden.waterboards.ca.gov).

¢ Gross alpha results were pulled from the LLNL Livermore Site Annual Storm Water Monitoring Reports and Site
Annual Environmental Reports (Available from https://saer.lInl.gov/).
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TCDD TEQ and TCDD TEQ (no DNQ), to reflect typical ambient conditions in offsite non-
industrial areas. Offsite ambient stormwater monitoring locations are shown in Figure 7.

Background Soils

Background soils data were obtained from the 2012 Chemical Soil Background Study Report’,
which characterized soils in undeveloped and unimpacted areas near the SSFL to “establish a
regulatory agency-approved, publicly reviewed, and technically defensible chemical soil
background dataset for SSFL environmental programs.” In this memo, concentrations from surface
soils (<2 ft depth) in both the Chatsworth (105 samples) and Santa Susana (103 samples)
formations were evaluated. SSFL background soil sampling locations are shown in Figure 8.

Background soil threshold values (BTVs) were derived from soil samples collected from
Chatsworth and Santa Susana formations surrounding the SSFL, as described in the 2012 Chemical
Soil Background Study Report prepared for DTSC, using the Upper Tolerance Limit with 95%
coverage and 95% confidence (UTL95-95). BTVs for the constituents for which soil-based
background stormwater thresholds were calculated are shown in Table 2.

TURS. (2012). Chemical Soil Background Study Report: Santa Susana Field Laboratory, Ventura County, California.
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Table 2. Background soil threshold values (BT Vs)

. . Combined Strata

Constituent Unit UTL95-95
Antimony mg/kg 0.497
Arsenic mg/kg 24.2
Barium mg/kg 203.8
Beryllium mg/kg 1.424
Boron mg/kg 18.85
Cadmium mg/kg 0.435
Chromium mg/kg 60.11
Chromium VI mg/kg 1.129
Copper mg/kg 42
Cyanide mg/kg 0.267
Fluoride mg/kg 5.387
Iron mg/kg 46,671
Lead mg/kg 33.9
Manganese mg/kg 723
Mercury mg/kg 0.028
Nickel mg/kg 64.2
Perchlorate mg/kg 0.000649
Selenium mg/kg 0.536
Silver mg/kg 0.095
TCDD TEQ (no DNQ)* mg/kg 5.86E-07
TCDD TEQ* mg/kg 5.86E-07
Thallium mg/kg 0.629
Zinc mg/kg 153

*2,3,7,8-TCDD TEQ provided in the Standardized Risk Assessment Methodology (SRAM) Work Plan Rev. 3 and
submitted to DTSC in July 2018. A 2,3,7,8-TCDD TEQ value 5.63 X 10-7 was calculated by Boeing (for human
health and small mammalian receptors) for use in characterization and risk assessments prior to 2017. The original
value was provided in Table 1, Summary Statistics for 2,3,7,8-TCDD TEQ and PAH TEQ, SSFL to DTSC on
1/2/2013. The 2,3,7,8-TCDD TEQ value calculated by DTSC and provided in the Chemical Look-Up Table
Technical Memorandum, Santa Susana Field Laboratory, Ventura County, California (June 11, 2013) is 5.86E-07.

Data Acceptability Evaluation

In an analysis performed by Expert Panel member Dr. Robert Pitt, probability distributions and
confidence intervals were evaluated for stormwater data to determine the effect of data availability
on the reliability of the statistical distribution and the width of the associated confidence intervals.
Different sample sizes were evaluated by halving the dataset by removing every other observation.
This was repeated to obtain smaller and smaller sample sizes. For all COPCs evaluated, the
analysis showed that 12 samples were close to the same confidence interval ranges observed with
the full sample size. Below this number, the confidence intervals were notably wider. Based on
these findings, only datasets (from multiple locations describing the onsite or offsite category),

engineers | scientists | innovators Page 6



EXHIBIT D

Santa Susana Field Laboratory Background Stormwater Thresholds
May 6, 2022

with at least 12 samples, were utilized for background threshold calculations. As a result, the post-
fire background subarea stormwater sample group was not considered in the background threshold
calculations; however, these results are shown separately in the resulting figures to highlight the
difference in water quality after wildfires. The full analysis is included in Attachment A: Effects of
Sample Numbers on Probability Distributions.

Dr. Pitt also identified potential outlier or non-background samples and sample locations needing
additional evaluations. This was achieved by preparing probability plots for both onsite and offsite
data, as described in Attachment B: 99th Percentile Confidence Intervals for Off-site and SSFL
On-site Concentrations of Constituents of Concern. Based on this analysis, as well as further
desktop evaluation, the Expert Panel determined that the following datapoints should be omitted:

e All samples from offsite SCCWRP location NLO7: the drainage area of this offsite location
includes part of the former Capistrano Test Site, a large research and development complex
operated by Northrop Grumman Aerospace Systems. The elevated concentrations
associated with this sampling location suggest that the samples may be influenced by non-
background sources.

e All samples from offsite SCCWRP location NL22: the drainage area of this offsite location
includes small undeveloped portions of the SSFL Northern Buffer Zone and Area IV. The
elevated concentrations associated with this sampling location suggest that the samples
may be influenced by non-background sources.

e Arsenic result from offsite SCCWRP location NL11 on February 11, 2005: this sample
was suspected to be incorrectly transcribed, and the true sample result could not be
determined.

Final stormwater sampling locations and counts are shown in the Figures 4 through 7 and Table 3
below. Background soil sampling locations are shown in Figure 8.

Table 3. Summary of SSFL background subarea, offsite background, and offsite ambient
stormwater samples

Category Subcategory Date Range (mm/yyyy) | Sample Location | Sample Count

12/2010-4/2020 ! Outfall 008 16
1/2010-3/2011 A1SW0002 10
1/2010-3/2011 A1SWO0006 12

12/2010-4/2012 BGBMP0002 5

3/2011-4/2012 BGBMP0003 5

SSFL Background N/A 3/2011-2/2017 BGBMP0004 8
Subarea Stormwater 1/2010-2/2011 BGBMP0007 9
3/2020 EPSW001BGO1 1

12/2019 EPSW002BGO01 1

12/2010 HZSWO0008 1

1/2010-12/2010 HZSWO0011 2

1/2010 HZSWO0012 1
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Category Subcategory Date Range (mm/yyyy) | Sample Location | Sample Count

2/2010-12/2010 HZSW0020 2

12/2019-4/2020 ! LXBMPO0011 3

3/2018-1/2019 EPOSSWO01 3

Offsite Ambient N/A 3/2018-1/2019 EPOSSWO02 3
Stormwater 3/2018-1/2019 EPOSSWO03 3
3/2018-1/2019 EPOSSWO04 3
1/2005 NLO05 10

2/2005 NLO09 4
S i [172005 NL10 10

Sedimentary 2/2005 NL11 4

12/2004 NL20 1

12/2004 NL21 1

5/2001-3/2002 304GAZ 6

5/2001-3/2002 304SCO 6

5/2001-3/2002 304WAD 6

3/2002-5/2002 308BSU 4

5/2002 308LSR 1

Offsite Background 3/2002 308MIL 1
Stormwater CEDEE;ZS)“HM 4/2001-3/2002 308WLO 3
4/2001-3/2002 310ADC 2

3/2002 310SCP 1

3/2002 310SSU 1

3/2001-4/2001 312CAV 2

2/2001-3/2002 314SYP 4

2/2001-1/2002 315JAL 2

2/2010-4/2015 ALPE 11

2/2011-12/2014 ALPO 2

itﬁ;“ éﬁf;’f)s 2/2010-4/2015 ASS2 11

2/2010-12/2014 CARW2 4

2/2010-4/2015 GRNE 11

! Excluding the post-Woolsey fire season (2018-2019 reporting year)
2CEDEN data were used because sulfate data were not available in the SCCWRP dataset.
3 LLNL data were used because gross alpha data were not available in the SCCWRP dataset.

METHODS

Background stormwater thresholds were calculated using two methodologies: a stormwater-based
approach; and a soil-based approach. Figure 1 summarizes the thresholds calculated using each

approach. The methods are described in the sections that follow.
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Figure 1. Summary of threshold calculation methods

Stormwater-Based Threshold Calculation

Stormwater-based background thresholds were calculated for each priority COPC with at least 12
samples in onsite and offsite stormwater data sets. For the onsite SSFL data, the following
categories were evaluated: SSFL background non-fire years; and SSFL background post-fire (no
COPCs had sufficient sample counts in post-fire years). Groups for TCDD TEQ and TCDD TEQ
(no DNQ) results were further broken down into the following: SSFL background non-fire years
with utility poles; and SSFL background non-fire years without utility poles. Offsite data were all
non-fire background stormwater, with the exception of TCDD TEQ and TCDD TEQ (no DNQ),
which was collected in ambient conditions during a mix of non-fire and post-fire years. The
thresholds were calculated using the approach for calculating performance-based maximum daily
limits, as detailed in Appendix E of the EPA TSD?® which are based on the 99™ percentile of
historic water quality monitoring data at a location.

Where all results were detected above the detection limit for a given constituent, data were
assumed to be approximately lognormally distributed’. The 99" percentile thresholds for these
constituents were calculated using the equations based on a lognormal distribution in Table E-1 of
Appendix E of the EPA TSD. For constituents with a mixture of detected and non-detected
measurements, a delta-lognormal distribution was assumed'®. The delta-lognormal distribution is
a generalization of the lognormal distribution that is useful when both detected and non-detected
results are present. Where more than one result was detected for a given constituent, the 99
percentile thresholds were calculated using the equations based on a delta-lognormal distribution
in Table E-1 of Appendix E of the EPA TSD. A histogram for an example delta-lognormally

8 According to the EPA TSD, the 99" percentile is recommended for maximum daily limits and the 95% percentile for
average monthly limits. Only maximum daily limits were calculated.

% According to Appendix E of the EPA TSD, effluent discharges and ambient water quality data are both generally
lognormally distributed and although the assumptions are not always perfectly met, the lognormal distribution
“consistently provides a reasonably good fit to observed effluent data distributions.”

10 Appendix E of the EPA TSD indicates that “[t]he delta-lognormal distribution may be used when the data contain
a mixture of nondetect values and values above the detection limit”.
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distributed dataset is shown in Figure 2. This approach accounts for the proportion of results that
was not detected and calculates summary statistics using the detected values, assuming they are
lognormally distributed. Thresholds could not be calculated for constituents with only one or no
detected results.
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Figure 2. Histogram of a delta-lognormally distributed dataset with non-detect data shown
at the detection limit!!

Soil-Based Background Stormwater Threshold Calculation

Soil-based background stormwater thresholds were calculated for all priority COPCs with an
established BTV. Because the soil-based background stormwater thresholds are based on BT Vs,
which are based on bulk soil samples, they are more directly tied to soil conditions and potential
cleanup scenarios. The calculations rely on a conversion from soil concentration to stormwater
concentration using the ratio of stormwater particulate strength (PS), which is the constituent
concentration associated with particulate matter in stormwater, to soil concentration. Particulate
strength is also a means to normalize stormwater constituent concentrations by total suspended
solids (TSS) concentrations. Particulate strength is calculated for a given sample by the following
equation and applying the appropriate unit conversion factor:

! Figure obtained from Appendix E of the EPA TSD.
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_ (total concentration—filtered concentration)
TSS

PS * CF

Equation 1. Particulate Strength Calculation

Where:
PS = particulate strength [mg/kg]
Total concentration = total concentration of the constituent [mg/L or ug/L]
Filtered concentration = filtered concentration of the constituent [mg/L or ug/L]
TSS = Total suspended solids concentration [mg/L]
CF = Unit conversion factor

Equation 1 results in units of mg pollutant per kg particulates, and soil concentrations are usually
presented as ppm (wt/wt), which are numerically equivalent. Particulate strengths have long been
used when describing pollutant characteristics of soils and other particulates. Many of the early
projects'? were associated with the US EPA National Urban Runoff Program and other EPA
sponsored research from as early as the 1970s. Specifically, at the SSFL, particulate strengths have
been used in annual reports and other documents as a tool to identify critical areas, compare with
soil characteristics, and evaluate treatment effectiveness.

This method of describing particulate strengths is also used to describe the particulate bound
pollutants in stormwater in conjunction with soluble (filterable) forms of the pollutants. This
portioning is especially useful and common with stormwater quality modeling, as these pollutant
forms have distinct source contributions, and varying transport and treatment behaviors.

Soil-based background stormwater concentrations were calculated using SSFL background
subarea stormwater concentrations from non-fire years and SSFL background soils concentrations
according to the following equation:

BTV * PS: Soil multiplier x TSS * CF + Dissolved concentration = soil-based
stormwater concentration

Equation 2. Soil-Based Background Stormwater Concentration Calculation

Where:

BTV = Background soil threshold value for the constituent [mg/kg]

PS:Soil multiplier = Particulate strength of the constituent in SSFL background
stormwater in mg/kg divided by the concentration of the constituent in SSFL background
soils (bulk soil samples) [mg/kg]

12 Pitt, R., R. Bannerman, S. Clark, and D. Williamson. “Sources of pollutants in urban areas (Part 1) — Older
monitoring projects.” Journal of Water Management Modeling. CHI JWMM 2005; R223-23, Vol 13, February 15,
2005. DOI: 10.14796/JTWMM.R223-23
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TSS = Total suspended solids concentration in SSFL background stormwater [mg/L]
CF = Unit conversion factor

“Dissolved” (filtered) concentration = Filtered concentration of the constituent in SSFL
background stormwater [mg/L or pg/L]

Equation 2 was developed as part of these background studies. This equation directly relates soil
characteristics to runoff quality for particulate bound constituents and also includes a component
for the filtered constituent forms. The equation uses a calibration factor to relate the particulate
strength of the constituents in the monitored runoff to the background soil value (the PS:Soil
multiplier). This multiplier is highly dependent on the availability of the soil constituents to enter
the stormwater and considers varying particulate strengths for different particle sizes and the
ability of local rains and flows to transport these particulates. This multiplier is calculated using
the ratio of the monitored soil characteristics and the monitored particulate strengths of the
stormwater for each area of interest. This multiplier is therefore a bulk factor that considers many
processes.

The PS:Soil multiplier is a key part of the equation that accounts for the different soil particle size
fraction mobilized in stormwater compared to bulk soils and the typically higher pollutant
concentrations associated with this finer, more mobilizable particle size fraction (due to their
higher organic carbon content and surface area). Soil-based background stormwater thresholds
were calculated using fixed values, as well as using Monte Carlo simulations. The fixed value
calculations used the following values in the soil-based background stormwater concentration
equation: BTV; median particulate strength and median soil concentration for Soil; PS multiplier;
the 99" percentile TSS concentration; and the 99" percentile dissolved concentration. For the
thresholds calculated using the Monte Carlo method, simulations were run to generate random,
empirical, and theoretical lognormally distributed values, with a sample size of 10,000 each for
soil concentration, particulate strength, TSS concentration, and filtered concentration. For each set
of randomly generated simulations, the resulting soil-based background stormwater concentrations
were calculated following Equation 2 above. Soil-based background stormwater thresholds were
then determined based on the 99" percentile of the Monte Carlo simulation soil-based background
stormwater concentrations.

RESULTS

The stormwater-based and soil-based background stormwater thresholds were calculated, as
described in the previous sections. Stormwater-based background stormwater thresholds were
calculated for SSFL background stormwater and for offsite background stormwater for all priority
COPCs with at least one detected background stormwater result above the 2015 permit limit or
benchmark value or that were included in the modeling work plan. The soil-based background
stormwater thresholds were calculated for all priority COPCs that also have a BTV. The
stormwater-based and soil-based background stormwater thresholds are summarized in Table 4.
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Box and whisker plots were used to provide a visual comparison of historical outfall and
background water quality concentrations and particulate strengths. As shown in Figure 3, the
boxes represent the median, 25th percentile, and 75th percentile whiskers are 1.5 times the
interquartile range (IQR), and extreme values are shown that are greater than 1.5 times the IQR, if
applicable. The individual results are shown over the box and whisker plots to differentiate
between detected results (black border) and non-detected results (gray border). Additionally,
outfall samples collected during post-wildfire (2005/06 and 2018/19) and other irregular
conditions (i.e., landslide near Outfall 002 on September 22, 2007) are shown with a red fill.
Although post-wildfire stormwater results are included for comparison, the calculated thresholds
were calculated excluding data from post-wildfire years, as these do not represent typical
watershed conditions. The box and whisker plots in Figures 9 through 40 show SSFL outfall
stormwater, SSFL background subarea stormwater, and offsite background stormwater samples
compared to the 2015 NPDES permit limit or benchmark, background stormwater-based
thresholds, and the soil-based background stormwater threshold calculated using the Monte Carlo
method with empirical distribution. The only soil-based threshold shown is the Monte Carlo
method with empirical distribution due to being more robust

than the fixed value method and more representative of actual ¢- >Q3+1.5%I0R
concentrations than the Monte Carlo method with lognormal ——<+—— Q3+15%IQR
distribution. Where the 2015 NPDES permit limit or 1 <757 percentile (3)
benchmark varies by watershed, the most stringent (lowest) Interquartile

Range (IQR)
value is shown in the figures. The box and whisker plots in

Figures 41 through 52 show the same samples, but only
detected results as stormwater particulate strength, which
normalizes for variability in TSS, to help answer the —l—<—— Q1-1.5*I0R
question of whether historic SSFL stormwater Figure 3. Box and Whisker Plot Key
concentrations (pre- and post-major treatment controls) are

at or below background or ambient levels for certain outfall-COPC combinations. The BTV is also
shown on particulate strength plots for COPCs with a BTV value.

a

Median

-~

25t percentile (Q1)

DATA LIMITATIONS

Limited reference datasets are available for several COPCs. The gross alpha dataset evaluated
represents a limited geographic area from Northern California, and its watershed is mostly
undeveloped with a roughly 5% developed, non-industrial area. The monitoring results considered
herein were collected from instream samples upgradient of the Lawrence Livermore National
Laboratory (LLNL). Because the SSFL is located in a higher radon zone!? than LLNL, and radon
is an alpha emitter, these LLNL results are expected to be conservative (lower) estimates compared

13U.S. Geological Survey. (1993). Geologic Radon Potential of EPA Region 9 (Open File Report 93-292-1), p. 81-86
(Available from https://pubs.usgs.gov/0f/1993/0292i/report.pdf).
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to the areas surrounding the SSFL, which are expected to have higher levels following the spatial
trends of radon.

Similarly, no offsite undeveloped background stormwater data were available for dioxins, so
offsite ambient stormwater data from residential and commercial (retail) areas in the vicinity of
the SSFL were evaluated. The ambient data are reflective of typical suburban, non-industrial
stormwater conditions rather than undeveloped background conditions.

Many of these COPCs are generally only studied in industrial areas where elevated concentrations
are suspected and are typically not analyzed in background studies. To fill this data need, additional
offsite background for all COPCs and offsite ambient monitoring for dioxins is recommended to
start in the 2021/22 rainy season.
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Table 4. Summary of Calculated Stormwater Background Thresholds

EXHIBIT D

Current Background Soil-Based Thresholds Stormwater-Based Thresholds
NPDES Soil Monte Carlo Monte Carlo Onsite
Constituent Units Permit Threshold Fixed Value Method Method Background Offsite
Limit or Value Calculation (Empirical (Lognormal (Non-Fire Background
Benchmark (mg/kg) Distribution) Distribution) Years)
Antimony pg/L 6 0.497 N/A N/A N/A 1.5 1.8
Arsenic pg/L 10 24.2 N/A N/A N/A 25 11
Insufficient e e i
Beryllium wg/L 4 1.424 detected Insufficient Insufficient Insufficient 21
detected samples | detected samples | detected samples
samples
i , , , , , , Insufficient .
Bis (2-ethylhexyl) phthalate | pg/L 4 No BTV No BTV No BTV No BTV detected samples No Data
Cadmium pg/L 3.1 0.435 0.16 0.29 0.24 0.5 5.3
Chromium pg/L 16 60.11 11 23 22 44 54
Insufficient s o o
Chromium VI wg/L 16 1.129 detected Insufficient Insufficient Insufficient No Data
samples detected samples | detected samples | detected samples
Copper ug/L 13 42 86 157 172 15 47
Insufficient s o o o
Cyanide wg/L 35 0267 detected ln:sl(/ffzc‘,lcnr ‘ ]n:Sl{ffI(‘,I(,nf ‘ ]n:Sl(ffI(‘,I(,nT ‘ /}1251,(ff1%,1¢,}1r '
samples detected samples | detected samples | detected samples | detected samples
Iron mg/L 0.3 46671 29 39 80 71 52
Lead pg/L 5.2 33.9 52 83 90 30 21
Manganese pg/L 50 723 394 478 723 1,132 3,551
Insufficient e e i i
Mercury ng/L 01 0028 detected 1/15L4}“/1€ ient Insufficient Insufficient Insufficient
samples detected samples | detected samples | detected samples | detected samples
Nickel pg/L 86 64.2 31 45 41 34 92
Perchlorate pg/L 6 0.000649 N/A N/A N/A 4.5 No Data
Selenium pg/L 5 0.536 N/A N/A N/A 3.09 14
Insufficient e e i
Silver ng/L 41 0.095 detected [II:SL{ffl(‘ ient ‘ [II:SL{ffl(‘ ient ‘ III:SL{ffl(‘ ient ‘ 0.16
samples detected samples | detected samples | detected samples
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Current Background Soil-Based Thresholds Stormwater-Based Thresholds
NPDES Soil Monte Carlo Monte Carlo Onsite
Constituent Units Permit Threshold Fixed Value Method Method Background Offsite
Limit or Value Calculation (Empirical (Lognormal (Non-Fire Background
Benchmark (mg/kg) Distribution) Distribution) Years)
2
TCDD TEQ wg/L | NoLimit | 5.86E-07 9.75E-08 3.02E-04 5.04E-04 1.25E-04 / 1.35E-04"
4.76E-06
2.88E-08/
TCDD TEQ (No DNQ) pg/L 2.80E-08 5.86E-07 2.12E-10 3.66E-08 1.72E-08 3 S 5 3.96E-04"
21E-10
Thallium ng/L 5 0629 Insufficient Insufficient Insufficient Insufficient 0.38
detected samples | detected samples | detected samples | detected samples
Trichloroethene ng/L 5 No BTV No BTV No BTV No BTV [nsufficient No Data
detected samples
Zinc pg/L 119 153 210 456 386 164 200
Barium mg/L 1 203.8 0.18 0.55 0.52 0.14 0.33
Boron mg/L 1 18.85 N/A N/A N/A 0.1 No Data
Fluoride mg/L 1.6 5.387 N/A N/A N/A 0.43 No Data
Nitrate + Nitrite as Nitrogen | mg/L 8 No BTV N/A N/A N/A 6.9 5.1
Sulfate mg/L 250 No BTV N/A N/A N/A 190 698
Gross Alpha' pCi/L 15 No BTV No BTV No BTV No BTV 16 129
Gross Beta pCi/L 50 No BTV No BTV No BTV No BTV 15 98
Radium-226 & Radium-228 | pCi/L 5 No BTV No BTV No BTV No BTV No Data No Data
Strontium-90 pCi/L 8 No BTV No BTV No BTV No BTV [nsufficient No Data
detected samples
Tritium pCi/L 20,000 No BTV No BTV No BTV No BTV Insufficient 425
detected samples

Notes: Thresholds shown in Bold are recommended for comparison to post-cleanup stormwater concentrations. Thresholds shown in grey and italics are below

the current permit limit, N/A, or have insufficient data and therefore are not useful for establishing where natural background levels may be responsible for

exceedances. N/A indicates soil-based method of threshold calculation is not applicable to highly dissolved (filterable) constituents.
! Threshold based on offsite data collected far from the Site (Bay Area). However, since radon may contribute significantly to Gross Alpha, and radon levels in
soils can vary significantly across the state (and are known to be high in Ventura County), additional offsite background stormwater sampling in Ventura County

is recommended to refine this value. 2 Threshold based on drainage areas with poles (however, fewer poles than present in most drainage areas at SSFL).

3 Threshold based on drainage areas without poles. 4 Threshold based on offsite ambient (commercial and residential) stormwater. Value is highly uncertain (due
to low samples and high variability); additional offsite sampling is recommended to refine this.
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CONCLUSIONS AND RECOMMENDATIONS

The calculated thresholds are representative of background conditions based on the data available
and could be used for comparison with post-cleanup stormwater monitoring and modeling results
for periods without wildfire impact. As seen in the summary table and figures, several of the
calculation methods result in similar background thresholds and are within the 95 percent
confidence ranges of the 99" percentile values described in Attachment B.

Particulate strength plots provide updated analysis to help answer the question of whether historic
SSFL stormwater concentrations (pre- and post-major treatment controls), normalized for TSS, are
at or below background or ambient levels for certain outfall-COPC combinations. In general, these
results continue to support the conclusion that most SSFL outfalls have water quality comparable
to background reference watersheds (or ambient stormwater, in the case of dioxins).

The SWEP recommends the following with regards to the background and ambient (dioxins only)
thresholds presented here:

1. Use of the stormwater-based thresholds to evaluate SSFL stormwater concentrations
relative to background levels (or ambient levels, for dioxins) because of the simple, well-
established methodology used to calculate the thresholds. This methodology has a more
straightforward and understandable derivation compared to the soil-based methodology
and is statistically robust (i.e., based on fewer assumptions). Additionally, the soil-based
method relies heavily on a number of simplifications and assumptions (e.g., TSS-driven,
statistical distributions) that may skew the resulting threshold. The stormwater-based
methods on the other hand are based on direct measurements from background areas.

2. Of the two stormwater-based thresholds, use of the offsite stormwater dataset because it is
more representative of the regional background conditions. Although the onsite drainage
areas were carefully selected to be free of any historical SSFL site activities or areas that
had significant cleanup completed (e.g., Outfall 008 after ISRA), the offsite stormwater
results are recommended over onsite stormwater results in response to public perception of
sitewide pollutant distribution from historic SSFL activities.

3. The collection of offsite background stormwater data in Ventura County beginning in the
2021/22 rainy season and analyze for all COPCs to refine background thresholds until there
are sufficient samples to calculate statistically robust thresholds; and

4. The collection of additional offsite ambient stormwater data (from non-industrial drainage
areas including treated wood poles) beginning in the 2021/22 rainy season to refine the
dioxins threshold until there are sufficient samples to calculate statistically robust
thresholds.
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A memo describing the recommended background and ambient stormwater monitoring program
is included in Attachment E: Santa Susana Field Laboratory Background Stormwater Sampling.

engineers | scientists | innovators Page 18



EXHIBIT D

Santa Susana Field Laboratory Background Stormwater Thresholds

May 6, 2022

FIGURES
Figure 1. Summary of threshold calculation methods ...........cccceeeiieiiiiiniiie e, 9
Figure 2. Histogram of a delta-lognormally distributed dataset with non-detect data shown at the
AEtECION LIMUIT ...ttt et ettt e it e et e e sateenbeesateebeesaeeens 10
Figure 3. Box and Whisker Plot K@Y ........cooiiiiiiiiiiiiic ettt 13
Figure 4. SSFL Background Stormwater Monitoring Locations...........ccccueeeveeeriieenieesieeesieeene 22
Figure 5. Northern California Offsite Background Stormwater Sampling Locations.................. 23
Figure 6. Southern California Offsite Background Stormwater Sampling Locations.................. 24
Figure 7. Offsite Ambient Stormwater Sampling Locations .............ccceeeiieriierieenienireieesieenee. 25
Figure 8. Offsite Background Surface Soils Sampling Locations ..........ccccceceveenenieenienenienenn. 26
Figure 9. Antimony stormwater concentrations compared to the 2015 NPDES permit limit and
the calculated background thresholds ............ccccooiiiiiiiiiiiiii e 27
Figure 10. Arsenic stormwater concentrations compared to the 2015 NPDES permit limit and the
calculated background threSholds ..........c.cooiiiiiiiiiiiiii e 28
Figure 11. Barium stormwater concentrations compared to the 2015 NPDES permit limit and the
calculated background threSholds ..........c.cooiiiiiiiiiiiiii e 29
Figure 12. Beryllium stormwater concentrations compared to the 2015 NPDES permit limit and
the calculated background threSholds ...........cccuiiiiiiiiiiii e 30
Figure 13. Bis (2-ethylhexyl) phthalate stormwater concentrations compared to the 2015 NPDES
permit limit (insufficient detections to calculate background thresholds)..........ccccceeeevvrevcnieennenn. 31
Figure 14. Boron stormwater concentrations compared to the 2015 NPDES permit limit and the
calculated background threShold............cccviieiiiieiiie e 32
Figure 15. Cadmium stormwater concentrations compared to the 2015 NPDES permit limit and
the calculated background threSholds ...........cccuiieiiiiiiiiic e 33
Figure 16. Chromium stormwater concentrations compared to the 2015 NPDES permit limit and
the calculated background threSholds ...........cccuviiiiiiiiiiii e 34
Figure 17. Chromium VI stormwater concentrations compared to the 2015 NPDES permit limit
(insufficient detections to calculate background thresholds)..........ccccuveeviieeiiiiiiiiieiiieceeee, 35
Figure 18. Copper stormwater concentrations compared to the 2015 NPDES permit limit and the
calculated background threSholds ............cooiiiiiiiiiiiii e 36
Figure 19. Cyanide stormwater concentrations compared to the 2015 NPDES permit limit
(insufficient detections to calculate background thresholds)...........cccccoevieiiiiiiiniiiiiiiiiee 37
Figure 20. Fluoride stormwater concentrations compared to the 2015 NPDES permit limit and
the calculated background thresholds ............ccccioiiiiiiiiiiiii e 38
Figure 21. Gross Alpha stormwater concentrations compared to the 2015 NPDES permit limit
and the calculated background thresholds ............coociiiiiiiiiiiiiiiiee e 39
Figure 22. Gross Beta stormwater concentrations compared to the 2015 NPDES permit limit and
the calculated background thresholds ............cccioiiiiiiiiiiiii e 40

engineers | scientists | innovators Page 19


file://westla-01/data/Project%20Folders/Boeing/CWR0724%20-%20Boeing%20SSFL%20Stormwater%202022/400%20Technical%20Draft%20Report/ACP%20-%20Confidential%20NPDES%20Task/1.%20Background%20Thresholds%20Memo/Confidential%20Memo%20Background%20Stormwater%20Thresholds_20220408.docx#_Toc100332150

EXHIBIT D

Santa Susana Field Laboratory Background Stormwater Thresholds
May 6, 2022

Figure 23. Iron stormwater concentrations compared to the 2015 NPDES permit limit and the

calculated background threSholds ............cooiiiiiiiiiiiiii e 41
Figure 24. Lead stormwater concentrations compared to the 2015 NPDES permit limit and the
calculated background threSholds ............cooiiiiiiiiiiiiii e 42
Figure 25. Manganese stormwater concentrations compared to the 2015 NPDES permit limit and
the calculated background thresholds ............cccooiiiiiiiiiiiii e 43
Figure 26. Mercury stormwater concentrations compared to the 2015 NPDES permit limit
(insufficient detections to calculate background thresholds)...........cccccoeviiiniiiiiiiniiiniiieiee 44
Figure 27. Nickel stormwater concentrations compared to the 2015 NPDES permit limit and the
calculated background threSholds ............cooiiiiiiiiiiiii e 45
Figure 28. Nitrate + Nitrate (as N) stormwater concentrations compared to the 2015 NPDES
permit limit and the calculated background thresholds ...........cccooeiieriiieiiiiiieee, 46
Figure 29. Perchlorate stormwater concentrations compared to the 2015 NPDES permit limit and
the calculated background threSholds ...........cccueiiiiiiiiiiice e 47

Figure 30. Radium-226 and Radium-228 stormwater concentrations compared to the 2015
NPDES permit limit (no background stormwater results available to calculate background

140 TS 1] 16 1) SO SRUPSURRR 48
Figure 31. Selenium stormwater concentrations compared to the 2015 NPDES permit limit and
the calculated background threSholds ...........cccuiieiiiiiiiiic e 49
Figure 32. Silver stormwater concentrations compared to the 2015 NPDES permit limit and the
calculated background threSholds ..........c.cooiiiiiiiiiiiiii e 50
Figure 33. Strontium-90 stormwater concentrations compared to the 2015 NPDES permit limit
(insufficient detections to calculate background thresholds)...........cccccoeviieniiiiiiiniiiiiiiiiee 51
Figure 34. Sulfate stormwater concentrations compared to the 2015 NPDES permit limit and the
calculated background threSholds ............cooiiiiiiiiiiiii e 52
Figure 35. TCDD TEQ (no DNQ) stormwater concentrations compared to the 2015 NPDES
permit limit and the calculated background and ambient thresholds..........cccccoceeverieniininnennnne. 53
Figure 36. TCDD TEQ stormwater concentrations compared to the 2015 NPDES permit limit
and the calculated background and ambient thresholds.............ccocieiiiiiiiiniiiniinii e 54
Figure 37. Thallium stormwater concentrations compared to the 2015 NPDES permit limit and
the calculated background thresholds .............cccoiiiiiiiiiiiii e 55
Figure 38. Trichloroethene stormwater concentrations compared to the 2015 NPDES permit limit
(insufficient detections to calculate background thresholds)..........ccccveeviiieiiiiiiiieiiieceeeee 56
Figure 39. Tritium stormwater concentrations compared to the 2015 NPDES permit limit and the
calculated background threSholdS..........cccviieiiiiiiiie e 57
Figure 40. Zinc stormwater concentrations compared to the 2015 NPDES permit limit and the
calculated background threSholdS..........cccviieiiiiiiiee e 58
Figure 41. Barium particulate strengths in stormwater compared to background soil threshold

L 221 L (SO TP PRORU PO 59
Figure 42. Beryllium particulate strengths in stormwater compared to background soil threshold
value (zero values not shown due to 10g SCAlE)......c.eeeiuiieiiiiieiiece e 60

engineers | scientists | innovators Page 20



EXHIBIT D

Santa Susana Field Laboratory Background Stormwater Thresholds
May 6, 2022

Figure 43. Bis (2-ethylhexyl) Phthalate particulate strengths in stormwater (no background soil

thIESNOLIA VAIUE)....cuviiiiiiiceee ettt e et e e ta e e e etbeeeaaeeennaeeereeens 61
Figure 44. Cadmium particulate strengths in stormwater compared to background soil threshold
value (zero values not shown due to 10g SCale)........ccceevviiiiiiniiiiiiiiiceee e 62
Figure 45. Chromium particulate strengths in stormwater compared to background soil threshold
value (zero values not shown due to 10g SCale)........ccoeviiiiiiiiiiiiiiiii e 63
Figure 46. Chromium VI particulate strengths in stormwater compared to background soil
threShold VAIUE ......coiiiiii et 64
Figure 47. Copper particulate strengths in stormwater compared to background soil threshold
VALUC ..ttt ettt b ettt ettt 65
Figure 48. Gross alpha particulate strengths in stormwater (no background soil threshold value)
....................................................................................................................................................... 66

Figure 49. Gross beta particulate strengths in stormwater (no background soil threshold value) 67
Figure 50. Iron particulate strengths in stormwater compared to background soil threshold value

....................................................................................................................................................... 68
Figure 51. Lead particulate strengths in stormwater compared to background soil threshold value
....................................................................................................................................................... 69
Figure 52. Manganese particulate strengths in stormwater compared to background soil threshold
VUL ..ttt ettt bttt e b e et e h e a et h ettt ea et et saeenee 70
Figure 53. Nickel particulate strengths in stormwater compared to background soil threshold
VALUC ..ottt b ettt et ae s 71
Figure 54. Mercury particulate strengths in stormwater compared to background soil threshold
VALUC ..ttt ettt b ettt ettt ae s 72
Figure 55. Radium-226 and Radium-228 particulate strengths in stormwater (no background soil
thIESNOLIA VAIUE)....cuiiiiiiiieiee e et e et e et e e e tb e e e aseeeanaeesareeenns 73
Figure 56. Silver particulate strengths in stormwater compared to calculated background soil
threShOLd VAIUC ....c..eoiiiiiii ettt st e 74
Figure 57. Strontium-90 particulate strengths in stormwater (no background soil threshold value)
....................................................................................................................................................... 75

Figure 58. TCDD TEQ (no DNQ) particulate strengths in stormwater (no background soil
threshold value for TCDD TEQ no DNQ, so the one for TCDD TEQ is shown for reference) .. 76
Figure 59. TCDD TEQ particulate strengths in stormwater compared to calculated background

SO1L threShOld VAIUE ..ottt sttt e 77
Figure 60. Thallium particulate strengths in stormwater compared to calculated background soil
thIeShOld VAIUE ..ottt ettt e 78
Figure 61. Tritium particulate strengths in stormwater (no background soil threshold value)..... 79
Figure 62. Zinc particulate strengths in stormwater compared to background soil threshold value
....................................................................................................................................................... 80

engineers | scientists | innovators Page 21



EXHIBIT D

Santa Susana Field Laboratory Background Stormwater Thresholds
May 6, 2022

- = F -~ y s "y 1 a / >
" T4 i BGBMPO003
iisgand Ty = BGEMR0003 EGBMPO004
s Uity Pole S {1 g = ; (= SN BGEMPG0

o Former Utility Pole

. Background Stormwater Monitoring

@ ~eoEs outfal

\ L ; Bong o - < HZSW0020)
~ns~ Drainage 2 ? e : - 7 = 7 y / W - g
" Monitoring Subcatchment 7 ! 1l ) oo | ¢ ) ; ; o) 'HZSW0008|
C3 outfall Drainage Area \ Tk e i 7 & y ¥ ; < : Lokt g HZSWO0011 AL e

D Property Boundary
'.'.',3 Administrative Boundary

€23 RFI Site

& Former Shooting Range

Arcas.mxd. User: MColyar

\EPSW002BG

Q 800 1,600 3,200
[ | Feet

Background Sampling Locations
and RFI Areas

Santa Susana Field Laboratory
Ventura County, CA

Date: 4/512022. Path: twestla-01\Data\G IS Projocts\Bocing|SSFLI2021 CWR0G54113_SSFL_CWR0GS4

April 2022

Figure 4. SSFL Background Stormwater Monitoring Locations

engineers | scientists | innovators Page 22



Santa Susana Field Laboratory Background Stormwater Thresholds

May 6, 2022

Legend
) CEDEN Sampling Location
@ LLNL Sampling Location
25 county
7% HUC 10 Watershed

0 45,000 90,000 180,000

L 1Feet

Northern California
Offsite Sampling Locations

California

Date: 94712021, Path ZAGIS\Project'Boeingls SFLIAD21 W ROG5AVA_SSFL_CWROG54_Nor_Cal_Offsite_Sampling 2 mxd, User: freeder

September 2021

ST

San Frgn€is cy

“Alameda // =
@, ‘;tanmIaus
-.ﬁ&“ﬂ;\;

30430@ Santa Cruz "

mma;:ﬂ‘-

13105 CR gaﬂa
310ADC
San L u s

K%.\ : Obispa

Figure S. Northern California Offsite Background Stormwater Sampling Locations

engineers | scientists | innovators

‘M.a‘d.éf a4

EXHIBIT D

Page 23



Santa Susana Field Laboratory Background Stormwater Thresholds
May 6, 2022

Legend

' CEDEN Sampling Location
O SCCWRP Sampling Location
i__ county

3 HUC 10 Watershed

[ ssFL Property Boundary

0 60,000 120,000 240000
L 1Feet

Southern California
Offsite Sampling Locations

California

Date: 9/7/2021, Path ZAGIS\Project'Boeingls SFLIA021 W ROG5AV:_SSFL_CWROB54_So_GCal Offsite_Samplingmud, User: freeder

September 2021

Sy Tulare

San Lui
Obispo

nta Susana Field Laboratory | 4

iverside

-
\\.

\§

iego

Figure 6. Southern California Offsite Background Stormwater Sampling Locations

engineers | scientists | innovators

EXHIBIT D

Page 24



EXHIBIT D

Santa Susana Field Laboratory Background Stormwater Thresholds
May 6, 2022

Legend

[ Property Boundary

@ Offsite Ambient Stormwater
Monitoring

021 CWRDGS4VX_SSFL_CWROES_Offsite_Ambient.med, User: treeder

0 435 870 1,740
L 1Feet

Offsite Ambient Stormwater
Sampling Locations

Santa Susana Field Laboratory
Ventura County, CA

Date: 8262021, Path:

August 2021

Figure 7. Offsite Ambient Stormwater Sampling Locations

engineers | scientists | innovators Page 25



EXHIBIT D

Santa Susana Field Laboratory Background Stormwater Thresholds
May 6, 2022

[ property Boundary
© Background Soils (DTSC. 2012)

Aseas_withSoib mxcd User trasder

Background Soils
Sampling Locations

Santa Susana Field Laboratory
Ventura County, CA

August 2021

Figure 8. Offsite Background Surface Soils Sampling Locations

engineers | scientists | innovators Page 26



EXHIBIT D

Santa Susana Field Laboratory Background Stormwater Thresholds
May 6, 2022

10

100 SSFL Background Stormwater-Based Threshold
(Non-Wildfire Years) (1.5 pg/L)

—— 2015 NPDES Benchmark (6.0 pg/L)

Antimony Concentration (ug/L})

£ --- Offsite Background Stormwater-Based Threshold (1.8 pg/L)
10" e
—ole—
| -—
107

N ] &) -y A N

o N o N R

S S ~ 3 Sy AT 3 E &
&’>\ /;;t/ {\‘?}\ //'1:\ ,gz}\ F {\’?}\ ’/'\N {\"}\ //qq a\a ,;1?‘ 6‘\*\ 2 C"é &
N N\ N & Y S o8 @0\*\

&
‘b@ S ¢
3
& ) &
N o &
& L3 e
o® &) &
S &
S ©
& °
<° d
Q &
& d

Notes:

Markers with a black border signify detected results.
Markers with a gray horder signify non-detected results. Non-detected sample results are shown at the MDL.
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Figure 9. Antimony stormwater concentrations compared to the 2015 NPDES permit limit and the calculated background
thresholds
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Figure 10. Arsenic stormwater concentrations compared to the 2015 NPDES permit limit and the calculated background
thresholds
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Figure 11. Barium stormwater concentrations compared to the 2015 NPDES permit limit and the calculated background
thresholds
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Figure 12. Beryllium stormwater concentrations compared to the 2015 NPDES permit limit and the calculated background
thresholds
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Red markers signify samples collected during post-wildfire (2005/06 and 2018/19) or other irregular conditions (i.e. mudslide at OF002 on 9-22-2007).

Figure 13. Bis (2-ethylhexyl) phthalate stormwater concentrations compared to the 2015 NPDES permit limit (insufficient
detections to calculate background thresholds)
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EXHIBIT D

Santa Susana Field Laboratory Background Stormwater Thresholds

May 6, 2022
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Notes:

Markers with a black border signify detected results.
Markers with a gray border signify non-detected results. Mon-detected sample results are shown at the method detection limit (MDL).
Red markers signify samples collected during post-wildfire (2005/06 and 2018/19) or other irregular conditions (i.e. mudslide at OF002 on 9-22-2007).

Figure 14. Boron stormwater concentrations compared to the 2015 NPDES permit limit and the calculated background
threshold

engineers | scientists | innovators Page 32



EXHIBIT D

Santa Susana Field Laboratory Background Stormwater Thresholds
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Notes:

Markers with a black border signify detected resulis.
Markers with a gray border signify non-detected results. Non-detected sample results are shown at the MDL.
Red markers signify samples collected during post-wildfire (2005/06 and 2018/19) or other irregular conditions (i.e. mudslide at OF002 on 9-22-2007).

Figure 15. Cadmium stormwater concentrations compared to the 2015 NPDES permit limit and the calculated background
thresholds
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Santa Susana Field Laboratory Background Stormwater Thresholds
May 6, 2022
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Notes:

Markers with a black border signify detected results.

Markers with a gray border signify non-detected results. Non-detected sample results are shown at the MDL.
Red markers signify samples collected during post-wildfire (2005/06 and 2018/19) or other irregular conditions (i.e. mudslide at OF002 on 9-22-2007).

_SSFL Background Stormwater-Based Threshold
(Non-Wildfire Years) (43.8 ug/L)

Soil-Based Background Stormwater Threshold
(Monte Carlo Empirical Distribution) (23.0 pg/L)

—— 2015 NPDES Benchmark (16.0 pg/L)
===+ Offsite Background Stormwater-Based Threshold (54.5 pg/L)

EXHIBIT D

Figure 16. Chromium stormwater concentrations compared to the 2015 NPDES permit limit and the calculated background

thresholds
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Santa Susana Field Laboratory Background Stormwater Thresholds
May 6, 2022
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Notes:

Markers with a black border signify detected results.
Markers with a gray border signify non-detected results. Non-detected sample results are shown at the MDL.
Red markers signify samples collected during post-wildfire (2005/06 and 2018/19) or other irregular conditions (i.e. mudslide at OF002 on 9-22-2007).

Figure 17. Chromium VI stormwater concentrations compared to the 2015 NPDES permit limit (insufficient detections to
calculate background thresholds)
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Santa Susana Field Laboratory Background Stormwater Thresholds
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Notes:

Markers with a black border signify detected results.
Markers with a gray border signify non-detected results. Non-detected sample results are shown at the MDL.
Red markers signify samples collected during post-wildfire (2005/06 and 2018/19) or other irregular conditions (i.e. mudslide at OF002 on 9-22-2007).

Figure 18. Copper stormwater concentrations compared to the 2015 NPDES permit limit and the calculated background
thresholds
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Santa Susana Field Laboratory Background Stormwater Thresholds
May 6, 2022
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Notes:

Markers with a black border signify detected results.

Markers with a gray border signify non-detected results. Non-detected sample results are shown at the method detection limit (MDL).

Red markers signify samples collected during post-wildfire (2005/06 and 2018/19) or other irregular conditions (i.e. mudslide at OF002 on 9-22-2007).

Figure 19. Cyanide stormwater concentrations compared to the 2015 NPDES permit limit (insufficient detections to calculate
background thresholds)
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Santa Susana Field Laboratory Background Stormwater Thresholds

May 6, 2022
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Notes:

Markers with a black border signify detected results.
Markers with a gray border signify non-detected results. Non-detected sample results are shown at the MDL.
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—— 2015 NPDES Benchmark (1.6 mg/L)

Red markers signify samples collected during post-wildfire (2005/06 and 2018/19) or other irregular conditions (i.e. mudslide at OF002 on 9-22-2007).

EXHIBIT D

SSFL Background Stormwater-Based Threshold

Figure 20. Fluoride stormwater concentrations compared to the 2015 NPDES permit limit and the calculated background

thresholds
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Santa Susana Field Laboratory Background Stormwater Thresholds
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Markers with a black border signify detected results.
Markers with a gray border signify non-detected results. Non-detected sample results are shown at the MDL.
Red markers signify samples collected during post-wildfire (2005/06 and 2018/19) or other irregular conditions (i.e. mudslide at OF002 on 9-22-2007).

Figure 21. Gross Alpha stormwater concentrations compared to the 2015 NPDES permit limit and the calculated background
thresholds
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Notes:

Markers with a black border signify detected results.

Markers with a gray border signify non-detected results. Non-detected sample results are shown at the MDL.

Red markers signify samples collected during post-wildfire (2005/06 and 2018/19) or other irregular conditions (i.e. mudslide at OF002 on 9-22-2007).

Figure 22. Gross Beta stormwater concentrations compared to the 2015 NPDES permit limit and the calculated background
thresholds
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Santa Susana Field Laboratory Background Stormwater Thresholds
May 6, 2022
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Notes:

Markers with a black border signify detected results.
Markers with a gray border signify non-detected results. Non-detected sample results are shown at the MDL.
Red markers signify samples collected during post-wildfire (2005/06 and 2018/19) or other irregular conditions {i.e. mudslide at OF002 on 9-22-2007).

Figure 23. Iron stormwater concentrations compared to the 2015 NPDES permit limit and the calculated background

thresholds
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Markers with a black border signify detected results.
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Markers with a gray border signify non-detected results. Non-detected sample results are shown at the MDL.
Red markers signify samples collected during post-wildfire (2005/06 and 2018/19) or other irregular conditions (i.e. mudslide at OF002 on 9-22-2007).

Figure 24. Lead stormwater concentrations compared to the 2015 NPDES permit limit and the calculated background

thresholds
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Notes:

Markers with a black border signify detected results.

Markers with a gray border signify non-detected results. Non-detected sample results are shown at the MDL.

EXHIBIT D

SSFL Background Stormwater-Based Threshold
(Non-Wildfire Years) (1132.0 ug/L)

Soil-Based Background Stormwater Threshold
(Monte Carlo Empirical Distribution) (478.0 pg/L)

—— 2015 NPDES Benchmark (50.0 pg/L)
--- Offsite Background Stormwater-Based Threshold (3551.0 pg/L)

Red markers signify samples collected during post-wildfire (2005/06 and 2018/19) or other irregular conditions (i.e. mudslide at OF002 on 9-22-2007).

Figure 25. Manganese stormwater concentrations compared to the 2015 NPDES permit limit and the calculated background

thresholds
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Markers with a gray border signify non-detected results. Non-detected sample results are shown at the MDL.
Red markers signify samples collected during post-wildfire (2005/06 and 2018/19) or other irregular conditions (i.e. mudslide at OF002 on 9-22-2007).

EXHIBIT D

—— 2015 NPDES Permit Limit (0.1 pg/L)

Figure 26. Mercury stormwater concentrations compared to the 2015 NPDES permit limit (insufficient detections to calculate

background thresholds)
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Notes:

Markers with a black border signify detected results.
Markers with a gray horder signify non-detected results. Non-detected sample results are shown at the MDL.
Red markers signify samples collected during post-wildfire (2005/06 and 2018/19) or other irregular conditions (i.e. mudslide at OF002 on 9-22-2007).

Figure 27. Nickel stormwater concentrations compared to the 2015 NPDES permit limit and the calculated background
thresholds
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