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Technical Memorandum
March 1, 2021

Subject: Former Sodium Disposal Facility Rock Core Investigation - 2020

Investigation Overview

This memorandum documents results of the drilling of five bedrock cores in 2020 and the sampling of
core and groundwater that was performed as part of the volatile organic compound (VOC) source
investigation at the Former Sodium Disposal Facility (FSDF). Data for the 2020 rock cores area also
compared with cores collected in 2018.

The FSDF is in the northwest part of Area IV of the Santa Susana Field Laboratory (SSFL) as shown on
Figure 1 and expanded view of FSDF area shown on Figure 2. The investigation was performed in two
phases. Phase 1 was conducted under the Work/Implementation Plan for Source Area Investigation at
the FSDF (CDM Federal Programs Corporation [CDM Smith] 2017), referenced in this memorandum as
Phase 1. Phase 2 was implemented under the Bedrock VOC Investigation at the FSDF — Field Sampling
Plan Addendum No. 2 (CDM Smith 2020a).

The overall objective of the Phase 1 bedrock coring was to identify fractures containing VOCs that may
be contributing to deeper bedrock groundwater contamination. Prior investigation of bedrock fractures,
including the groundwater interim measure (GWIM) performed using shallow bedrock well RS-54
(approximately 45 feet below ground surface [bgs]), indicated the primary source of VOCs impacting
groundwater at the FSDF was present in near-surface (less than 100 feet bgs) bedrock fractures.

Phase 1 bedrock coring and sampling was conducted from May 25 through June 8, 2018, by CDM Smith
for the U.S. Department of Energy (DOE). Coreholes installed during Phase 1 included C-20, C-21, C-22,
C-23, C-24, C-25, C-26, and C-27.

Phase 2 objectives (the focus of this memorandum) were to (1) determine the horizontal and vertical
extent and distribution of contamination in near surface bedrock groundwater in the area downgradient
from the FSDF, (2) determine the amount of contamination entrained in the shallow bedrock matrix, and
(3) determine the location and extent of fracturing in near-surface bedrock. Specifically, data quality
objectives for Phase 2 were:

= Assess TCE and 1,1,1-trichloroethane (1,1,1-TCA) migration in the bedrock drainage
downgradient of RS-54 and corehole C-21, and upgradient of RS-18 (C-28 and C-29)

* Provide an intermediate depth monitoring point (15 to 60 feet bgs) at RS-18 (C-30)
= Provide a deeper monitoring point (60 to 100 feet bgs) at RS-18 (C-31)

= Assess the potential of VOC migration downgradient from RS-18 in near-surface bedrock
fractures (C-32)

Phase 2 bedrock coring was conducted between July 13 and July 30, 2020. Phase 2 rock cores were
retrieved from five respective coreholes (C-28, C-29, C-30, C-31, and C-32) drilled between 60 and 100
feet bgs. A total of 19 bedrock cores were collected. Because of limited water present in fractures
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intersecting the coreholes, only one groundwater sample was collected from C-26, C-27, and C-28.
Weekly water level measurements show that these wells continue to remain dry in winter 2020/2021.

Phase 1 and Phase 2 locations are shown on Figure 2 and corehole completion details and land survey
coordinates are provided in Table 1. Phase 1 and 2 corehole logs and well completion diagrams are
provided in Attachment A.

Coreholes installed during this investigation are included in the DOE on-going FSDF GWIM action. This
included weekly checks of water level presence. A comprehensive evaluation of precipitation, water
level changes, groundwater pumping, and groundwater sampling and analysis will be presented in a
future FSDF geohydrology and chemical fate and transport compendium memorandum.

Rock Core Sampling

As outlined in the Work/Implementation Plan for Source Area Investigation at the FSDF (CDM Smith
2017) and Bedrock VOC Investigation at the FSDF — Field Sampling Plan Addendum No. 2 (CDM Smith
2020a), 5 coreholes were advanced to depths between 53 and 100 feet bgs for the collection of rock
core samples. Drilling services were provided by BC2 Environmental (BC2), who employed hollow-stem
auger, HQ wireline coring and air rotary methods. Six-inch-diameter surface casings were installed
through overburden at approximately 2 to 4 feet into the bedrock and grouted in place. Once the grout
cured, bedrock coring was performed at 5-foot intervals using wireline rock coring methods to produce
a continuous 2.5-inch-diameter rock core. After the rock core was collected, the site geologist reviewed
the core for the presence of fractures or discoloration indicative of water. Intervals were identified
according to SSFL Standard Operating Procedure 26.

Sample intervals were selected based on observations of either water or staining at the fracture. At each
interval, sample material of the bedrock core was collected immediately above and below the observed
fracture, which included fracture surfaces. Table 2 provides the summary of the core fracture
descriptions, depth at which rock samples were collected, and laboratory sample identification number.

Once the terminal depth of the boring was reached, air rotary drilling methods were used to ream the
boring to a 6-inch-diameter corehole. Each boring was completed as an open bedrock corehole well with
a locking well cap, stick-up completion, and well pad. Well completion details are listed in Table 1.

Rock Core VOC Analyses

Collected rock core samples were shipped to EMAX Laboratories, Inc. (EMAX), where sample
preparation, methanol extraction from the rock core subsamples, and analysis of the extract for VOCs
was performed using U.S. Environmental Protection Agency (EPA) Method 8260.

Following rock core preparation and extraction, the laboratory prepared the samples. This involved
crushing the rock core into fragments to allow them to pass through a 9.5-millimeter standard sieve,
adding methanol to the sieved sample, and storing the sample at the appropriate temperature for 5
weeks. Samples were shaken once a week to allow the sample constituents to come into equilibrium
with the methanol.

A storage blank consisting of methanol was prepared, as required by the procedure, and remained with
the rock core samples throughout the 5-week period. The storage blank was analyzed along with the
rock core samples. The storage blank sample monitors any possible contamination of the rock core
samples from other sources throughout the procedure.
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Rock Core VOC Sample Results
Table 3 provides the VOC results for the rock core samples. Rock core samples for TCE, reported in
micrograms per kilogram (pg/kg), are shown on Figure 3 and summarized below.

= C-28

e TCE 330 pg/kg at 15.2 feet bgs

e TCE 1,400 pg/kg at 20.0 feet bgs
= C31

e TCE 100 pg/kg at 71.0 feet bgs

A few rock core samples contained methylene chloride. The laboratory was contacted regarding the
reporting of methylene chloride. They responded that methylene chloride is a common laboratory
contaminant and the reported concentrations were below the reporting limit.

Laboratory results indicated that no other VOCs were detected in the core samples from C-29, C-30, and
C-32.

Corehole Groundwater Sample Results

Following coring, BC2 initiated development procedures to free the coreholes of loose sediment, which
depended on the presence of groundwater in the corehole with an adequate recharge rate occurring at
each corehole. Whether groundwater was present or not, the corehole walls were brushed to remove
any drilling rock fragments from the walls, which subsequently fell to the bottom of the corehole. If
water was available in the corehole, the corehole was swabbed (by pulsing water in and out of
fracture/bedding planes/bedrock matrix) and the rock fragments were removed either using a
submersible pump or bailer. Development water was contained in a 5,000-gallon portable storage tank
placed at the FSDF.

Following development, the water levels within each corehole were allowed to recover at least 2 days
prior to sampling. Sample collection was performed as grab sampling using a bailer or low-flow pump.
Only C-28, 2-29, and C-30 has insufficient water for sampling.

Samples were sent to EMAX and analyzed for VOCs by EPA Method 8260, 1,4-dioxane by EPA Method
8260 selective ion monitoring (SIM), total metals by EPA Method 6020, and mercury by EPA Method
7470A (for C-29 and C-30 for metals only, there was insufficient water in C-28 for metals analysis). Table
4 presents VOC and 1,4-dioxane results, and Table 5 presents total metals and mercury results.

VOCs and 1,4-Dioxane (Table 4 and Table 5)
Groundwater collected from the coreholes was sampled in October 2020 (Table 4). The following VOCs
and 1,4-dioxane were detected above the groundwater screening level® in the results:

= 1,1-dichloroethane

= 1,1-dichloroethene

1 sSFL comparison values are site-specific values for metals developed from California Department of Toxic Substances
Control Table 4-3 from the Standardized Risk Assessment Methodology Work Plan, Revision 3 (MWH 2018)



Former Sodium Disposal Facility Rock Core Investigation
March 1, 2021
Page 4

® 1,4-dioxane

®  Benzene

®  Cis-1,2-dichloroethene
®  Trichloroethene

The October 2020 data from the new coreholes are illustrated with data from adjacent coreholes in
Figure 4. Based on spatial distribution of VOCs at the FSDF, it appears that two separate source areas
are present: (1) FSDF former ponds (represented by RS-54), and second source is in the area of RD-21
located upgradient of the FSDF. RD-21 is the only well at Area IV exhibiting the VOC carbon
tetrachloride.

Metals and Mercury (Table 7 and Table 8)

As shown in Table 5, the metals aluminum, antimony, arsenic, barium, chromium, cobalt, copper,
molybdenum, and vanadium exceeded the groundwater screening reference values in coreholes C-29
and C-30. There was insufficient water in C-28 to collect a metals sample, and C-31 and C-32 are dry.
These exceedances are consistent with metals data observed for samples analyzed for RS-54 (see Figure
5).

Figure 6 presents a graph illustrating concentration of selected metals and TCE concentrations
(topographic and hydraulic) downgradient of the FSDF from RS-54 to DS-46. The TCE concentration in
RS-18 fluctuates throughout the year with lower concentrations in the fall and highest concentrations
following the winter rains. As shown on the figure, metals and TCE concentrations generally mirror each
other and decrease with distance from the metals source area (FSDF former ponds).

Waste Management

Drill cuttings were containerized in a 20-cubic-yard lined soil bin. A waste profile was collected from the
soil bin and sampled for the presence of VOCs, total metals and mercury, and gasoline-range organics.
The soil and bin liner were then disposed of off-site in accordance with the waste profile (nonhazardous
soil material).

Well installation and development water were contained in a 21,000-gallon storage tank, sampled for
VOCs, gasoline-range organics, 1,4-dioxane, total metals and mercury, perchlorate, total dissolved
solids, total petroleum hydrocarbons, gross alpha, gross beta, and tritium, and disposed of as a
nonhazardous waste at an industrial water treatment facility.

Data Quality Assessment

Data quality objectives (DQOs) for data are expressed in terms of measurement performance data
quality indicators including precision, accuracy, representativeness, comparability, completeness, and
sensitivity (PARCCS). DQOs provide a mechanism for ongoing quality control and evaluation and
measurement of data quality throughout the project. These DQOs are outlined in the Site-Wide Quality
Assurance Project Plan (QAPP) (Haley & Aldrich 2010), and governing sampling work plan if applicable.

The data review was conducted to demonstrate that the measurement performance criteria established
in the QAPP were met. In general, the following data measurement objectives were considered:
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®  How applicable laboratory analytical quality control requirements were followed and achieved

= Whether required measurement performance criteria for data quality indicators (PARCCS) were
met

= How well field staff adhered to sampling design, including sampling and sample handling
procedures

= How well field staff documented field deviations from the QAPP and the impacts, if any, of the
field deviations on data quality

Data verification, data validation, and data assessment were used to verify adherence to the QAPP
procedures and requirements. These assessments were used to reconcile the planned objectives
detailed in the QAPP against the investigation results. There were no deviations from the QAPP, and the
data review verified that the collected data are of sufficient quality and quantity to support their
intended use.

Eight trip blank samples for the rock core samples and four trip blank samples for the corehole
groundwater samples were collected for field quality control evaluations during Phase 1 sampling.
Because of the nature of the rock core sampling, field duplicates were not collected, as they would not
be a reliable representation of field collection precision. Because of the collection volume limitations for
the corehole groundwater samples, no field duplicate samples were collected. Laboratory precision was
evaluated by laboratory control sample duplicate results and applicable matrix spike/matrix spike
duplicate results.

Validation was performed following the National Functional Guidelines for Organic Superfund Methods
Data Review (EPA 2017).

Some analytes were qualified as estimated (J/UJ) based on validation criteria, as summarized below:

= Applicable results for chromium based on serial dilution criteria
= Applicable zirconium results based on laboratory control sample criteria
= Applicable results for iron, nickel, and copper based on calibration criteria

In summary, data quality requirements were met for all analytes and all the validated data are suitable
for their intended purpose. Sample results that were qualified as estimated are usable for project
decisions. No sample results were rejected. Completeness goals for the number of samples to be
collected was met for the locations sampled and for the number of results deemed usable for project
goals.

Variances from Work Plan

The original Work Plan addressed the placement of a new corehole immediately east of the former
ponds (proposed C-28 location). However, the location was determined to be near a power line and C-
28 was moved to the south of the ponds (Figure 2). This was a fortunate move as the new location for C-
28 exhibited TCE in fractures and groundwater and may be part of the pathway of VOC contamination
from the former ponds to the vicinity of well RS-18.
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Conclusions

The results of this investigation support the findings of prior TCE source investigations at the FSDF. The
prior investigations show that higher concentrations of TCE are present in near-surface bedrock
fractures at the RS-54 and C-21 locations. Rainfall induced migration of VOCs occurs in the bedrock
drainage below the former ponds. The results for the C-28 location illustrate this. Unfortunately, there
has been insufficient rainfall this year (2020-2021 rain season) to assess whether migration from RS-18
has occurred this year (wells C-31 and C-32 remained dry in February 2021.) The bedrock core and
groundwater results also support the prior findings that a TCE source location is found at the FSDF
former ponds (RS-54) and upgradient of the FSDF ponds in the vicinity of RD-21. TCE and carbon
tetrachloride concentrations decrease downgradient to the north of RD-21 to the location of RS-54
where the second source is obvious.
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Table 1 - FSDF Corehole Completion Details and Coordinates

Ground . . Depth of Steel Interval of Open | Interval of Open Bedrock
Corehole . ) Measuring Point | Total Depth .
Coordinates X| Coordinates Y Surface ) Conductor Casing Bedrock Bore Bore - Top / Bottom
ID ) Elevation (TOC) (feet bgs) )
Elevation (feet bgs) (Feet bgs) Elevation

C-20 1906794.91 | 6344463.49 1844.49 1846.93 61 7 7-61 1837.5 1783.5
Cc-21 1906864.12 | 6344587.13 1835.01 1834.62 53 11 11-53 1824.0 1782.0
C-22 1906769.72 | 6344585.02 1839.06 1841.62 58 6 6-58 1833.1 1781.1
C-23 1906728.72 | 6344414.52 1852.30 1854.31 61 8 8-61 1844.3 1791.3
C-24 1906694.52 | 6344463.92 1851.68 1853.89 62 10 10-62 1841.7 1789.7
C-25 1906668.15 | 6344572.77 1849.40 1851.21 63 6 6-63 1843.4 1786.4
C-26 1906539.47 | 6344387.93 1868.27 1870.79 58 13.9 13.9-58 1854.4 1810.3
C-27 1906552.04 | 6344540.12 1864.80 1867.15 63 16 16-63 1848.8 1801.8
C-28 1906850.93 | 6344634.73 1830.45 1833.90 68 19 19-68 1811.5 1762.5
C-29 1906939.65 | 6344686.64 1821.46 1824.99 60 14 14-60 1807.5 1761.5
C-30 1907079.01 6344772.53 1805.54 1808.82 60 15 15-60 1790.5 1745.5
C-31 1907083.92 | 6344812.36 1804.79 1806.99 100 60 60-100 1744.8 1725.8
C-32 1907162.89 | 6344863.69 1798.81 1801.88 60 15 15-60 1783.8 1738.8

California State Plane NAD 83, Zone 5, Feet

feet bgs = feet below ground surface

TOC = top of casing
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Table 2 - Lithologic Descriptions of Fractures at FSDF Coreholes

C-28
Depth Bedrock Core Description Sample Identifier
(ft bgs)
15.2- |Weathered Shale/fracture zone from 15.2' to 15.7": fissile, fracture C28-15.2-071720
15.7 |moderately wide, decomposed and disintegrated rock, no infilling.
18-21.6 |Fracture zone (18'-21.6') - highly weathered, strength is weak, moderately C28-20.7-071720
fractured
68 |Coring terminated 68 ft bgs.
C-29
Depth Bedrock Core Description Sample Identifier
(ft bgs)
7.5-23 [Weathered zone.
40  |49° dip. C29-40.2-072820
47.9 |21° dip, tight, wet with iron oxide halo, aligned with bedding plane. C29-47.9-072820
60 |Coring terminated 60 ft bgs.
C-30
Depth Bedrock Core Description Sample Identifier
(ft bgs)
10-20 [Highly weathered.
15.15 |Fracture narrow, partially healed, oxidized. C30-15.70-072220
16.4 |56° dip, tight, totally healed, oxidized. C30-16.75-072220
37.25 |16° dip, narrow, totally healed, oxidized. C30-37.8-072320
46.8 |Fracture, tight, partially healed, oxidized.
48.9 |42° dip, tight, partially healed, oxidized. C30-49.5-072320
50.56 |[9°dip, narrow, partially healed, oxidized.
56.6 |41° dip, tight, partially healed, oxidized.
60 |Coring terminated 60 ft bgs.

Well Diagram Instruction 8 9 2020
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Table 2 - Lithologic Descriptions of Fractures at FSDF Coreholes

C-31
Depth Bedrock Core Description Sample Identifier
(ft bgs)
16.2 [20° dip, tight, no infilling, slight oxidized.
17.8 |45° dip, tight, no infilling, slight oxidized.
18.75 |[45° dip, tight, no infilling, oxidized. Oriented along bedding plane.
19.1 [28° dip, tight, no infilling, oxidized. Oriented along bedding plane.
19.7 |66° dip, tight, oxidized. Oriented along bedding plane.
23.4 |25° dip, tight, oxidized. Oriented along bedding plane.
23.6 [32°dip, tight, oxidized. Oriented along bedding plane.
24.5 |50° dip, tight, no infilling.
25.5 [50° dip, tight, slight nfilling.
25.6 [33°dip, tight, slight nfilling.
29.3 [17° dip, tight, oxidized. Oriented along bedding plane.
31.7 |66° dip, tight, oxidized. Oriented along bedding plane.
35.4 |19° dip, tight, no infilling, slight oxidized.
56 C31-56-071520
55.7 |90° dip, very narrow, completely healed.
60 C31-60-071520
67 32° dip, tight.
68.7 [55° dip, tight. C31-68.9-072920
71 47° dip, tight, slight oxidized. C31-71.05-072920
75.8-78 |Fracture zone, weatherd, narrow, not healed, oxidized. C31-77.45-072920
79.2 |Tight, oxidized.
82.5 |[58°dip, tight, oxidized.
82.6 |48° dip, tight, oxidized. C31-82.9-072920
85.3 |55°dip, tight, slight oxidized.
86.9 [40° dip, tight, slight oxidized.
88.4 [Tight, completely healed.
87.6 [Tight, slight oxidized.
95.2 |60° dip, tight, slight oxidized.
99.75 |54° dip, tight, slight oxidized.
100 |[Coring terminated 100 ft bgs.

Well Diagram Instruction 8 9 2020
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Table 2 - Lithologic Descriptions of Fractures at FSDF Coreholes

C-32
Depth Bedrock Core Description Sample Identifier
(ft bgs)
10-27.5 |Weathered.

24-28 |Fracture narrow, clean, rough, oxidized.

28.6 [Narrow, no infilling, light oxidized.

30.37 |30° dip, narrow, no infilling, light oxidized.

31.3 [30°dip, narrow, no infilling, light oxidized.

334 C32-33.4-071320
42.45 |Fracture (tight) developed along bedding plane, oxidized. C32-42.45-071320
43-53 [Fracture narrow, clean, rough, oxidized. C32-43.65-071320

52 C32-52.1-071320
56.6-60 [Fracture narrow, clean, rough, oxidized. C32-59.1-071320
60 |Coring terminated 60 ft bgs.

ft bgs = feet below ground surface
Sample Identifiers in red font exhibited presence of TCE

Well Diagram Instruction 8 9 2020
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Table 3 - Rock Core VOC Results at
FSDF

Location C-28 C-28 C-29 C-29 C-30

Sample Date 2020-07-17 2020-07-17 2020-07-28 2020-07-28 2020-07-22
Sample Name| (C28-15.2-071720 C28-20.7-071720 C29-40.2-072820 C29-47.9-072820 C30-15.70-072220

Sample Depth 15.2 20 47.2 47.9 15.7

Sample Type Rock Rock Rock Rock Rock
Chemical Name Unit Result Q Result Q Result Q Result Q Result Q
1,1,1-Trichloroethane Mg/kg 50 u 50 U 50 u 50 u 50 u
1,1,2-Trichloro-1,2,2-trifluorq  ug/kg 100 U 99 U 100 U 100 U 100 U
1,1,2-Trichloroethane Mg/kg 50 u 50 u 50 U 50 u 50 u
1,1-Dichloroethane Hg/kg 50 U 50 U 50 U 50 U 50 U
1,1-Dichloroethene Hg/kg 50 u 50 u 50 u 50 u 50 u
1,2-Dichloroethane Hg/kg 50 U 50 U 50 U 50 U 50 U
Acetone Hg/kg 250 u 250 u 250 u 250 u 250 u
Benzene Hg/kg 50 U 50 U 50 U 50 U 50 U
Carbon Disulfide Mg/kg 100 U 99 U 100 U 100 u 100 u
Carbon Tetrachloride Hg/kg 50 U 50 U 50 U 50 U 50 U
Chloroethane Hg/kg 100 u 99 u 100 u 100 u 100 u
Chloroform Hg/kg 50 U 50 U 50 U 50 U 50 u
Chloromethane Hg/kg 100 u 99 u 100 u 100 u 100 u
cis-1,2-Dichloroethene Hg/kg 50 U 50 U 50 U 50 U 50 U
Ethylbenzene Hg/kg 50 u 50 u 50 u 50 u 50 u
m,p-Xylene Hg/kg 100 U 99 U 100 U 100 U 100 u
Methylene Chloride Hg/kg 100 u 99 u 100 u 100 u 100 u
o-Xylene Hg/kg 50 U 50 U 50 U 50 U 50 U
Tetrachloroethene Mg/kg 50 U 50 U 50 U 50 u 50 u
Toluene Hg/kg 50 U 50 U 50 U 50 U 50 U
trans-1,2-Dichloroethene Hg/kg 50 u 50 u 50 u 50 u 50 u
Trichloroethene Hg/kg 330 1400 50 U 50 U 50 U
Trichlorofluoromethane Hg/kg 100 u 99 u 100 u 100 u 100 u
Vinyl Chloride Hg/kg 100 U 99 U 100 U 100 U 100 U

Hg/kg - microgram per kilogram
J = estimated
N =normal sample

253 = Bold face type indicates analyte detected
Q = validation qualification

U = non-detected




Table 3 - Rock Core VOC Results at
FSDF

Location C-30 C-30 C-30 C-31 C-31
Sample Date 2020-07-22 2020-07-23 2020-07-23 2020-07-15 2020-07-15
Sample Name| C30-16.75-072220 C30-37.8-072320 C30-49.5-072320 C31-56-071520 C31-60-071520
Sample Depth 16.75 37.8 49.5 56 60
Sample Type Rock Rock Rock Rock Rock

Chemical Name Unit Result Q Result Q Result Q Result Q Result Q
1,1,1-Trichloroethane Mg/kg 49 u 50 u 50 u 50 u 50 u
1,1,2-Trichloro-1,2,2-trifluorq  pg/kg 99 u 99 u 99 u 100 u 100 u
1,1,2-Trichloroethane Mg/kg 49 u 50 u 50 u 50 u 50 u
1,1-Dichloroethane Hg/kg 49 U 50 u 50 u 50 u 50 u
1,1-Dichloroethene Hg/kg 49 u 50 u 50 u 50 u 50 u
1,2-Dichloroethane Hg/kg 49 u 50 u 50 u 50 u 50 u
Acetone Hg/kg 250 u 250 u 250 u 250 u 250 u
Benzene Hg/kg 49 u 50 U 50 U 50 u 50 u
Carbon Disulfide Mg/kg 99 u 99 u 99 u 100 u 100 u
Carbon Tetrachloride Hg/kg 49 u 50 U 50 u 50 u 50 u
Chloroethane Hg/kg 99 u 99 u 99 u 100 u 100 u
Chloroform Mg/kg 49 u 50 u 50 u 50 u 50 u
Chloromethane Hg/kg 99 u 99 u 99 u 100 u 100 u
cis-1,2-Dichloroethene Hg/kg 49 U 50 U 50 U 50 U 50 U
Ethylbenzene Hg/kg 49 u 50 u 50 u 50 u 50 u
m,p-Xylene Mg/kg 99 u 99 u 99 u 100 u 100 u
Methylene Chloride Hg/kg 99 u 99 u 99 u 100 u 100 u
0-Xylene Mg/kg 49 u 50 u 50 u 50 u 50 u
Tetrachloroethene Mg/kg 49 u 50 u 50 u 50 u 50 u
Toluene Mg/kg 49 u 50 u 50 u 50 u 50 u
trans-1,2-Dichloroethene Hg/kg 49 u 50 u 50 u 50 u 50 u
Trichloroethene Hg/kg 49 u 50 u 50 U 50 u 50 u
Trichlorofluoromethane Hg/kg 99 u 99 u 99 u 100 u 100 u
Vinyl Chloride Mg/kg 99 u 99 u 99 u 100 u 100 u

Hg/kg - microgram per kilogram
J = estimated
N =normal sample




Table 3 - Rock Core VOC Results at
FSDF

Location C-31 C-31 C-31 C-31 C-32

Sample Date 2020-07-29 2020-07-29 2020-07-29 2020-07-29 2020-07-13
Sample Name| (C31-68.9-072920 C31-71.05-072920 | C31-77.45-072920 C31-82.9-072920 C32-33.4-071320

Sample Depth 68.9 71 77.5 82.9 33.4

Sample Type Rock Rock Rock Rock Rock
Chemical Name Unit Result Q Result Q Result Q Result Q Result Q
1,1,1-Trichloroethane Mg/kg 50 u 50 u 50 u 50 u 50 u
1,1,2-Trichloro-1,2,2-trifluorq  pg/kg 99 u 100 u 100 u 100 u 100 u
1,1,2-Trichloroethane Mg/kg 50 u 50 u 50 u 50 u 50 u
1,1-Dichloroethane Hg/kg 50 U 50 u 50 u 50 u 50 u
1,1-Dichloroethene Hg/kg 50 u 50 u 50 u 50 u 50 u
1,2-Dichloroethane Hg/kg 50 u 50 u 50 u 50 u 50 u
Acetone Hg/kg 250 u 250 u 250 u 250 u 250 u
Benzene Hg/kg 50 u 50 U 50 u 50 u 50 u
Carbon Disulfide Mg/kg 99 u 100 u 100 u 100 u 100 u
Carbon Tetrachloride Hg/kg 50 U 50 u 50 u 50 u 50 u
Chloroethane Hg/kg 99 u 100 u 100 u 100 u 100 u
Chloroform Mg/kg 50 u 50 u 50 u 50 u 50 u
Chloromethane Hg/kg 99 u 100 u 100 u 100 u 100 u
cis-1,2-Dichloroethene Hg/kg 50 u 50 U 50 U 50 U 50 U
Ethylbenzene Hg/kg 50 u 50 u 50 u 50 u 50 u
m,p-Xylene Mg/kg 99 u 100 u 100 u 100 u 100 u
Methylene Chloride Hg/kg 99 u 100 u 100 u 100 u 100 u
0-Xylene Mg/kg 50 u 50 u 50 u 50 u 50 u
Tetrachloroethene Mg/kg 50 u 50 u 50 u 50 U 50 U
Toluene Mg/kg 50 u 50 u 50 u 50 u 50 u
trans-1,2-Dichloroethene Hg/kg 50 u 50 u 50 u 50 u 50 u
Trichloroethene Hg/kg 50 u 100 J 50 u 50 u 50 u
Trichlorofluoromethane Hg/kg 99 u 100 u 100 u 100 u 100 u
Vinyl Chloride Mg/kg 99 u 100 u 100 u 100 u 100 u

Hg/kg - microgram per kilogram
J = estimated
N =normal sample




Table 3 - Rock Core VOC Results at
FSDF

Location C-32 C-32 C-32 C-32

Sample Date 2020-07-13 2020-07-13 2020-07-13 2020-07-13
Sample Name| (C32-42.45-071320 | C32-43.65-071320 C32-52.1-071320 C32-59.1-071320

Sample Depth 42.5 43.6 52.1 59.1

Sample Type Rock Rock Rock Rock
Chemical Name Unit Result Q Result Q Result Q Result Q
1,1,1-Trichloroethane Mg/kg 50 u 50 u 50 u 50 u
1,1,2-Trichloro-1,2,2-trifluorq  pg/kg 99 u 99 u 100 u 100 u
1,1,2-Trichloroethane Mg/kg 50 u 50 u 50 u 50 u
1,1-Dichloroethane Hg/kg 50 U 50 u 50 u 50 u
1,1-Dichloroethene Hg/kg 50 u 50 u 50 u 50 u
1,2-Dichloroethane Hg/kg 50 u 50 u 50 u 50 u
Acetone Hg/kg 250 u 250 u 250 u 250 u
Benzene Hg/kg 50 u 50 u 50 u 50 u
Carbon Disulfide Mg/kg 99 u 99 u 100 u 100 u
Carbon Tetrachloride Hg/kg 50 U 50 u 50 u 50 u
Chloroethane Mg/kg 99 u 99 u 100 u 100 u
Chloroform Hg/kg 50 u 50 U 50 u 50 u
Chloromethane Hg/kg 99 u 99 u 100 U 100 U
cis-1,2-Dichloroethene Hg/kg 50 u 50 u 50 u 50 u
Ethylbenzene Hg/kg 50 u 50 u 50 u 50 u
m,p-Xylene Hg/kg 99 U 99 U 100 U 100 U
Methylene Chloride Hg/kg 99 u 99 u 100 u 100 u
0-Xylene Hg/kg 50 U 50 U 50 U 50 U
Tetrachloroethene Mg/kg 50 u 50 u 50 u 50 u
Toluene Hg/kg 50 u 50 u 50 u 50 u
trans-1,2-Dichloroethene Hg/kg 50 u 50 u 50 u 50 u
Trichloroethene Hg/kg 50 u 50 u 50 u 50 u
Trichlorofluoromethane Mg/kg 99 u 99 u 100 u 100 u
Vinyl Chloride Mg/kg 99 u 99 u 100 u 100 u

Hg/kg - microgram per kilogram
J = estimated
N =normal sample




Table 4 - FSDF New 2020 Corehole VOC and 1,4-Dioxane Groundwater Results

Location C-28 C-29 C-30
Sample Date 2020-10-28 2020-09-10 2020-08-25
Sample Name|C-28_102820_01_L| C29_091020_01_L | C30_082520_01_L
Sample Type N N N
Groundwater
Screening
Chemical Name Unit Level Result Q Result Q Result Q
1,1,1-Trichloroethane ug/L 200 0.2|U 3.1 0.5(]
1,1,2-Trichloro-1,2,2-trifluoroethane|ug/L 1200 0.3|U 0.3|U 0.3|U
1,1,2-Trichloroethane ug/L 5 0.2|U 0.71]J 0.2|U
1,1-Dichloroethane ug/L 5 0.29]] 48 7.3
1,1-Dichloroethene ug/L 6 3.6 51 4.1
1,2-Dichloroethane ug/L 0.5 0.63 1.7 0.65
1,4-Dioxane ug/L 1 22 120 40
Acetone ug/L 20000 5|U 11 20
Benzene ug/L 1 1.5 1.2 0.3]]
Carbon Disulfide ug/L 160 0.5(U 0.5(U 0.5(U
Carbon Tetrachloride ug/L 0.5 0.2{U 0.2{U 0.2{U
Chloroethane ug/L 16 0.3{U 0.3{U 0.3{U
Chloroform ug/L 80 0.2|U 2.4 0.69(J
Chloromethane ug/L 5.7 0.3{U 0.3{U 0.3{U
cis-1,2-Dichloroethene ug/L 6 79 16 3.3
Ethylbenzene ug/L 300 0.2]U 0.2]U 0.2]U
m,p-Xylene ug/L 1750 0.5|U 0.5|U 0.5|U
Methyl Tert-Butyl Ether ug/L 5
Methylene Chloride ug/L 5 1.2]] 1.2]] 0.75]]
0-Xylene ug/L 1750 0.2|U 0.2|U 0.2|U
Tetrachloroethene ug/L 5 0.24]] 0.96]] 1.5
Toluene ug/L 150 0.2|U 0.2|U 0.2|U
trans-1,2-Dichloroethene ug/L 10 1.4 0.37]] 0.2{U
Trichloroethene ug/L 5 3100 840 80
Trichlorofluoromethane ug/L 150 0.3{U 0.31]] 0.3{U
Vinyl Chloride ug/L 0.5 0.46(J 0.2|U 0.2|U
Xylenes (Total) ug/L 1750

ug/L = micrograms per liter
U = non detect

J = value is an estimate




Table 5 - Total Metal and Mercury Results for 2020 Coreholes at FSDF

Location C-29 C-30
Sample Date 2020-09-10 2020-08-25
Sample Name| C29_091020_01_L C30_082520_01_L
Sample Type N N
Groundwater
Chemical Screening

Name Unit Value * Result Q Result Q
Aluminum ug/L 200 163 1700 J
Antimony ug/L 2.5 2.63 2.99
Arsenic ug/L 7.7 5.47 14.6
Barium ug/L 150 24 26.5
Beryllium ug/L 0.14 0.1 u 0.119 ]
Boron ug/L 340 69.8 42.5
Cadmium ug/L 0.2 0.2 u 0.2 u
Calcium ug/L 66500 69200
Chromium ug/L 14 4.73 26.4
Cobalt ug/L 1.9 129 3.96
Copper ug/L 4.7 2.24 5.71 J-
Iron ug/L 4100 272 3670 J
Lead ug/L 11 0.16 ] 2.24
Magnesium ug/L 77000 2000 1240
Manganese ug/L 150 5.86 87.9 ]
Mercury ug/L 0.063 0.1 U 0.1
Molybdenum ug/L 2.2 6.11 15.2
Nickel ug/L 17 242 84.4
Potassium ug/L 9600 10400 5760
Selenium ug/L 1.6 1.56 5.16
Silver ug/L 0.17 0.2 u 0.2 u
Sodium ug/L 190000 76100 114000
Strontium ug/L 800 236 198
Thallium ug/L 0.13 0.2 u 0.2 u
Tin ug/L 2.4 0.2 u 0.2 u
Vanadium ug/L 2.6 10.7 64.7
Zinc ug/L 6300 14.5 ] 40.8

* = Groundwater Screening Reference Value

J = estimated

N =normal sample

Q = validation qualification
U = non-detected

ug/L = micrograms per liter

253 = Bold-face type indicates analyte
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CDM Smith
801 Cherry Street, Unit 33, Suite 1820
Fort Worth, Texas 76102
Telephone: BORING/WELL CONSTRUCTION LOG
ax:
PROJECT NUMBER _ 1204.009-911.09111.GWDGS-GW Data Gap Prgm BORING/WELL NUMBER C-28
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 07/07/2020 to 07/27/2020
LOCATION Canoga Park, CA CASING TYPE/DIAMETER 1/4-inch Mild Steel/6-inch ID
DRILLING METHOD Hollow Stem Auger w/ HQ Coring SCREEN TYPE/SLOT Open Borehole
SAMPLING METHOD Wire-Line HQ Core Barrel System GRAVEL PACK TYPE Not Applicable
GROUND ELEVATION GROUT TYPE/QUANTITY Portland Cement with Bentonite Grout
TOP OF CASING DEPTH TO WATER
LOGGED BY Loren Williams GROUND WATER ELEVATION
REMARKS Total depth is 68 ft bgs , coring starts at 6.5 ft bgs. Color ID interpreted from recovered wet rock cores against Munsell Soil Charts.
—_ > o
o 2 . . (@) ~
S wE| 9% w |2[E3| ¢ |To oz
|3 % 3ol @ |¥ a.a 8 2o LITHOLOGIC DESCRIPTION e & WELL DIAGRAM
o |oW|08| = [X|aE]| 3 & Qo | —
o - % - c<t() O o ™7
0.0 | Auger| NA SAND - autochthonous poorly sorted, fine to very fine
(6.511) - - grained, sub rounded, iron oxide stained, w/ <5% silt/clay, P
w/ very fine to coarse fragments of parent rock increasing K KK
B h with depth. QR QR
1 gp color - tan (5YR 5/3) % _ _
ML color - tan to red brown (5YR 5/6) NN Qe 12-in ID x 1/4 in
L 4 D) wall mild steel
surface casing
— 5 — S N (0-6.5 ft bgs)
= - LIl color - orange brown (7.5YR 6/8) 6.0 Rs.s
0.0 |Run-1| 47% <21 SANDSTONE: (gray 5GY 5/1), fine to medium grains, A
T (s B 7] RERS Arkosic, Strength is very weak, highly weathered, very
= I R poor core recovery
0.0 |Run-2| 31% RO
(5 ft) N _ NS
—10— SRR
1 S X4e-6-in ID x 1/4 in
0.0 |Run-3| 74% L ¥y walled mild
(5 ft) n - ol steel conductor
cll casing (0-19 ft
—15—_ - 15.2 ng) 9 (
c2s- g | == Weathered SHALE/fracture zone from 15.2' to 15.7": ~{15.7
017?'722‘0 B N coo \ fissile, fracture moderately wide, decomposed and /
L (11| \dsintegrated rock, noinfillng. J
0.0 | Run-4|107% T o
(5 t) ° I SR 419
—20— SR
c2s- gk <+t fracture zone (18'-21.6") - highly weathered, strength is
el b <21 weak, moderately fractured
R SANDSTONE: (light gray to dark gray (N7//1 to N4/1)),
| ¥ 4 R fine to medium grains, Arkosic, massive, Strength is
0.0 | Run-5[106% <.+  moderate
6 B b ce SANDSTONE: fine to medium grains, Arkosic, Strength
[ o5 s is very weak, highly weathered, very poor core recovery
- — -«——5-7/8 inch open
0.0 '?g?t)e 99% B | borehole
—30— o
0.0 |Run-7[100% 1 SRR
(&) S B L
e R Continued Next Page
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PROJECT NUMBER

PROJECT NAME

CDM Smith

801 Cherry Street, Unit 33, Suite 1820
Fort Worth, Texas 76102

Telephone:

Fax:

BORING/WELL CONSTRUCTION LOG

1204.009-911.09111.GWDGS-GW Data Gap Prgm BORING/WELL NUMBER C-28

Santa Susana Field Laboratory

DATE DRILLED

07/07/2020 to 07/27/2020

Continued from Previous Page

— > o
xo| = —_ ;19 5
E lwr|us| uw|2(E3 9 |Zo IE
2 1&52|38¢| & |[Elas| Q (26 LITHOLOGIC DESCRIPTION = WELL DIAGRAM
o |oE|og| = |x/8e| & |2~ 58
= |ZHgS 5 P 6 8
0.0 | Run-8| 98% I S
(5) - B
—a—
0.0 |Run-9|103% I ~+:-|  SANDSTONE: fine to medium grains, Arkosic, massive,
(51t) s - ~--+|  Strength is moderate
Sas— |
0.0 |Run-10| 97% T S
5 R
ol |
L & - -«——5-7/8 inch open
00 R(lénf_g)1 101% n ] borehole
— 55— e
0.0 |Run-12/101% 1 Sl
(5 ft) I oo
—60— e
0.0 |Run-13/100% 1T o
(5 ft) I oo
65 SANDSTONE: fine to medium grains, Arkosic, massive,
- - <11 Strength is moderate
1 S 68.0
Coring terminated @ 68 ft bgs.
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[ Well Locking Lid

Gradel T« — Well Cap
—_—
v

Cement Seal —¥ ;7 Cement Seal

HSA from 0-6.5 ft bgs —

I{ 18" /|
“ < 6.5
6-inch steel surface
casing from 0-19 ft bgs
6"
Air rotary from 10-19 ft bgs ——»]
-IOII
19’
Coring from 6.5-68 ft bgs —————»
Ream from 19-68 ft bgs ——
57/8"
< 68’
CDM Smith Inc.
CDM 555 17" St., Suite #1100 DOE Area IV Well Comge-ﬁc?n Diagram
Denver, CO 80202 H
Smith e Santa Susana Field Laboratory (not to scale)
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CDM Smith
801 Cherry Street, Unit 33, Suite 1820
Fort Worth, Texas 76102
Telephone: BORING/WELL CONSTRUCTION LOG
ax:
PROJECT NUMBER _ 1204.009-911.09111.GWDGS-GW Data Gap Prgm BORING/WELL NUMBER C-29
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 07/07/2020 & 07/28/2020
LOCATION Canoga Park, CA CASING TYPE/DIAMETER 1/4-inch Mild Steel/6-inch ID
DRILLING METHOD Hollow Stem Auger w/ HQ Coring SCREEN TYPE/SLOT Open Borehole
SAMPLING METHOD Wire-Line HQ Core Barrel System GRAVEL PACK TYPE Not Applicable
GROUND ELEVATION GROUT TYPE/QUANTITY Portland Cement with Bentonite Grout
TOP OF CASING DEPTH TO WATER
LOGGED BY Loren Williams GROUND WATER ELEVATION
REMARKS Total depth is 60 ft bgs , coring starts at 7.5 ft bgs. Color ID interpreted from recovered wet rock cores against Munsell Soil Charts.
— > o
o 1= . . (@) =
5 |ub | 85| u |5EB 2 |fo 2L
|3 % 3ol @ |¥ Qe 8 3] LITHOLOGIC DESCRIPTION g o WELL DIAGRAM
o |of (o8| = |58 2 |&- 88 | —
o @ P © ©
0.0 | Auger| NA SAND - autochthonous poorly sorted, fine to very fine
(81t) - - grained, sub rounded, iron oxide stained, w/ <5% silt/clay, P
w/ very fine to coarse fragments of parent rock increasing K KK
B h with depth. QR QR
I >
NN .
S SN Db 12-in 1D x 1/4in
K&J wall mild steel
— 5 N NN surface casing
I > (0-8 ft bgs)
&
[ S B 7.5 %%
L ] -1 SANDSTONE: (gray 5GY 5/1), fine to medium grains, 448
0.0 |Run-1] 34% -+ Arkosic, Strength is very weak, highly weathered, very
(51) - -+ poor core recovery >
il B &
R N7%&6-in ID x 1/4 in
-] O /| walled mild
B i R N> steel conductor
1 i ,{,1§asmg(0-13ft)
0.0 |Run-2| 98% IDEE
(5 ft) S B RN
— 15— SRS
0.0 |Run-3[101% 1 SR
(51t) S B R
—20— .
I 77:] SANDSTONE: (light gray to dark gray (N7/1 to N4/1)),
AP fine to medium grains, Arkosic, massive, Strength is )
00 | Run-4|101% u . tiir] moderate. End of Weathered Zone. <——t5);)7"28hgllgh open
(5 ft) - - N
s B
-] -+:o1 Strength becomes very strong @ 26.3 to 27.7
0.0 |Runs| 82% 1 SR
(5 ft) - E RN
mcon BN Y
0.0 |Run-6{102% I ---1 SANDSTONE: (light gray to dark gray (N7/1 to N4/1)),
(5f) - o] fine to medium grains, Arkosic, massive, Strength is
il moderate
35 Continued Next Page
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PROJECT NUMBER

PROJECT NAME

Fax:

CDM Smith
801 Cherry Street, Unit 33, Suite 1820
Fort Worth, Texas 76102

Telephone:

1204.009-911.09111.GWDGS-GW Data Gap Prgm BORING/WELL NUMBER C-29

BORING/WELL CONSTRUCTION LOG

Santa Susana Field Laboratory

DATE DRILLED 07/07/2020 & 07/28/2020

Continued from Previous Page
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— > a
xo| = —_ ;19 5
5 |ub | 85| u |5EB 2 |fo 2L
|3 % 3| & |[Hlas| Q |25 LITHOLOGIC DESCRIPTION Eo WELL DIAGRAM
9 0w |Q8| 2 | ge| 2 . &8
o 2| & O O
0.0 |Run-7| 99% 1 A
(51 - S
c-29- 407 -+ fracture @ 40', angle 49° dip, rock strength becomes _g;gshg}gh open
40.20- f — ----|  strong at between 40.8' to 38.8'".
072820 i
0.0 |Run-8|102% 1 SR
(5f) - S
e |
0.0 |Run9| 97% | C29- Ik T fracture - angle 21° dip, tight, wet with iron oxide halo,
(5 ol F - 2101 aligned with bedding plane
... ]  SANDSTONE: (light gray to dark gray (N7/1 to N4/1)),
— 50— ... fine to medium grains, Arkosic, massive, Strength is
B | -+ moderate
L & - -«——5-7/8 inch open
00 R(%nf_t;O 101% = . borehole
55— EEEE
0.0 |Run-11/100% I “27]  SANDSTONE: (light gray to dark gray (N7/1 to N4/1)),
(21t) = - -+ fine to medium grains, Arkosic, massive, Strength is
60 .| moderate 60.0
Coring terminated @ 60 ft bgs.
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[ Well Locking Lid

Gradel T« — Well Cap
—_—
v

Cement Seal —¥ ;7 Cement Seal

HSA from 0-8 ft bgs ——

? 18" 4
/A, g
6-inch steel surface
casing from 0-13 ft bgs
6"
Air rotary from 8-13 ft bgs ———»
-IOII
13’
Coring from 8-60 ft bgs —————»
Ream from 13-60 ft bgs ——
57/8"
< 60’
CDM Smith Inc.
CDM 555 17" St., Suite #1100 DOE Area IV Well Comge-ﬁc?n Diagram
Denver, CO 80202 H
Smith e Santa Susana Field Laboratory (not to scale)
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PROJECT NUMBER
PROJECT NAME

CDM Smith

801 Cherry Street, Unit 33, Suite 1820
Fort Worth, Texas 76102

Telephone:

Fax:

1204.009-911.09111.GWDGS-GW Data Gap Prgm BORING/WELL NUMBER

Santa Susana Field Laboratory

DATE DRILLED

BORING/WELL CONSTRUCTION LOG

07/07/2020 & 07/28/2020

C-30

LOCATION

Canoga Park, CA

CASING TYPE/DIAMETER

1/4-inch Mild Steel/6-inch ID

DRILLING METHOD

Hollow Stem Auger w/ HQ Coring

SCREEN TYPE/SLOT

Open Borehole

SAMPLING METHOD Wire-Line HQ Core Barrel System GRAVEL PACK TYPE Not Applicable
GROUND ELEVATION GROUT TYPE/QUANTITY Portland Cement with Bentonite Grout
TOP OF CASING DEPTH TO WATER
LOGGED BY Loren Williams GROUND WATER ELEVATION
REMARKS Total depth is 60 ft bgs , coring starts at 10 ft bgs. Color ID interpreted from recovered wet rock cores against Munsell Soil Charts.
—_ > o
Xxo| = — 1O =
E |wE|UE| w |2|E8] ¢ |Fo QL
|3 % 3ol @ |¥ a.a 8 3] LITHOLOGIC DESCRIPTION e & WELL DIAGRAM
9 10U |Q8| 2 |§|oE| 3 i = oo | —
& 4 & o o
0.0 | Auger SAND - autochthonous poorly sorted, fine to very fine
(10 t) - - grained, sub rounded, iron oxide stained, w/ <5% silt/clay, SRS
w/ very fine to coarse fragments of parent rock increasing K KK
B h with depth. R WK
I >
NN
SP %% %g . :
—5— ML N N 12-in ID x 1/4-in
> wall mild steel
- 44 KK surface casing
B 7] S\ Xy (0-10 ft bgs)
SIRY
B ] KK
i 9.0 >
SANDSTONE: (tan to red brown 5GY 5/1), fine to K W10
00 | Run-1| 72% — 10— wgg:ﬁgeg&’ains, Arkosic, strength is weak, highly \§/§
(31t) S O
S 6-in ID x 1/4-in
0.0 |Run-2| 98% I RS walled mild
(5ft) » i s N steel conductor
AP 1gasing (0-15 ft)
— 15— NS
~~~~~ fracture - @15.15' narrow, partially healed, oxidized.
C30- — - N
01752';(2)2, I ;11| fracture - @ 16.4' tight, angle approx. 56° dip, totally
C30- - healed, oxidized.
0.0 |Run3[102% |orsmof [ ] R
s olorz220p § | ] SANDSTONE: (light gray to dark gray (N7/1 to N4/1)),
R fine to medium grains, Arkosic, massive, Strength is
20— moderate. End of Weathered Zone.
0.0 |Run-4[102% 1 SR
(51t) - - L
—25— ~«——5-7/8 inch open
B i o borehole
0.0 |Run-5| 96% 1 | S
(51t) - E L
—s0- |
0.0 | Run6| 99% I S
(51) - BN
i R Continued Next Page
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PROJECT NUMBER
PROJECT NAME

CDM Smith

801 Cherry Street, Unit 33, Suite 1820
Fort Worth, Texas 76102

Telephone:

Fax:

BORING/WELL CONSTRUCTION LOG

1204.009-911.09111.GWDGS-GW Data Gap Prgm BORING/WELL NUMBER C-30

Santa Susana Field Laboratory

DATE DRILLED

07/07/2020 & 07/28/2020

Continued from Previous Page

LAEWNNO1_MOD COREHOLES_0717.GPJ LAEWNNO1.GDT 9/20/20

—_ > [a) =
E |wE |B2| o |22 9 |5, or
e |5 Q 38| 7 |w o 8 8 ) LITHOLOGIC DESCRIPTION & WELL DIAGRAM
o |of| o8| = |5/8¢| 5 &7 g8
o 4 P © o
-1 SANDSTONE: (tan to red brown 5GY 5/1), fine to
B 7] DR medium grains, Arkosic, strength is moderate, weathered
cso- H- i Ll fracture - @ 37.25' narrow, angle approx. 16° dip, totally
0.0 |Run-71102%| 57g 2] healed, oxidized.
(51t) o72320] o
—a0o
0.0 |Run-8[101% 1 | S
) B 7 N
b |
] <o fracture - @ 46.8' tight, partially healed, oxidized.
m s S <«——5-7/8 inch open
0.0 I?gr;t)g 99% B _ borehole
s fracture - @ 48.9' tight, angel 42° dip, partially healed,
fgg— 50— SR oxidized.
0723200 £ (1l fracture - @ 50.56' narrow, angel 9° dip, partially healed,
oxidized.
0.0 |Run-10/104% 1T O
(5 ft) B _ DO
— 55— e
= - fracture - @ 56.6' tight, angel 41° dip, partially healed,
s oxidized.
0.0 |Run-111100% DI
(2 ft) B _ AR
60 L 60.0
Coring terminated @ 60 ft bgs.
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[ Well Locking Lid

Gradel T« — Well Cap
—_—
v

Cement Seal —¥ ;7 Cement Seal

HSA from 0-10 ft bgs —}

I{ 18" /|
“ q 10’
6-inch steel surface
casing from 0-15 ft bgs
6"
Air rotary from 10-15 ft bgs ——»]
10"
15
Coring from 10-60 ft bgs —————
Ream from 15-60 ft bgs ——
57/8"
< 60’
CDM Smith Inc.
CDM 555 17" St., Suite #1100 DOE Area IV Well Comge-fi’c?n Diagram
Denver, CO 80202 H
Smith e Santa Susana Field Laboratory (not to scale)




CDM Smith
801 Cherry Street,
Fort Worth, Texas

PROJECT NUMBER

Telephone: (817) 332-8727
Fax: (817) 820-0450

Unit 33, Suite 1820
76102

C-31

BORING/WELL CONSTRUCTION LOG

1204.009-911.09111.GWDGS-GW Data Gap Prgm BORING/WELL NUMBER

PROJECT NAME Santa Susana Field Laboratory

DATE DRILLED

LOCATION Canoga Park, CA

07/10/2020 to 07/30/2020

CASING TYPE/DIAMETER

DRILLING METHOD

Hollow Stem Auger w/ HQ Coring

1/4-inch Mild Steel/6-inch ID

SCREEN TYPE/SLOT Open Borehole

LAEWNNO1_MOD MWS&COREHOLES_09_2020.GPJ LAEWNNO01.GDT 10/26/20

SAMPLING METHOD Wire-Line HQ Core Barrel System GRAVEL PACK TYPE Not Applicable
GROUND ELEVATION GROUT TYPE/QUANTITY Portland Cement with Bentonite Grout
TOP OF CASING DEPTH TO WATER 99.85' (08/25/20)
LOGGED BY Loren Williams GROUND WATER ELEVATION
REMARKS Total depth is 100 ft bgs , coring starts at 10 ft bgs. Color ID interpreted from recovered wet rock cores against Munsell Soil Charts.
> o
= = = — : (@] [
S wE| 9% w |2[E3| ¢ |To oz
|3 % 3ol @ |¥ e 8 3] LITHOLOGIC DESCRIPTION e & WELL DIAGRAM
o |of (o8| = |58 2 |&- 38| —
& 4 & © o
0.0 | Auger| NA SAND - autochthonous poorly sorted, fine to very fine
(14 ft) - . grained, sub rounded, iron oxide stained, w/ <5% silt/clay, SRS
L | w/ traces of very fine to coarse fragments of parent rock K KK
increasing with depth. QR QR
. @ 2' color - tan (2.5YR 4/3) %
i ] 4' color - tan to red brown (7.5YR 5/4 R
] @ ( ) S %
L ap NNEENN
D& 12-in ID x 1/4 in
- 4 ML &4 K wall mild steel
L | N ] surface casing
@ 8' color - orange brown (10YR 7/6) \<>’ >/ (0-13 ft bgs)
—10— >
I >
12.6 13
= — SANDSTONE: (light gray to dark gray (N7/ to N4/)), fine )
| i s to medium grains, Arkosic, massive, strength: weak. X
0.0 |Run-1| 72% il
(4 ﬂ) _15_ oo
] ] fracture - @ 16.2. 20° dip, tight ,no infilling, slight
oxidation. Rock strength is moderate.
0.0 | Run-2{100% BB N RO fracture - @ 17.8'. 45° dip, tight, no infilling, slight
(5 ft) - e ... oxidation. Rock strength is moderate.
RO fracture - @ 18.75'. 45° dip, tight, no infilling, oxidation.
—20— i Fracture oriented along bedding plane of very fine sand
= - L and silt. Rock strength is moderate.
| N RO fracture - @ 19.1'. 28° dip, tight, no infilling, oxidation.
i Fracture oriented along bedding plane of very fine sand
X B RN and siltstone. Rock strength is moderate.
0.0 F({g";t')?’ 102% ] o] fracture - @ 19.7". 66° dip, tight, oxidation. Fracture
BN oriented along bedding plane of very fine sand and
— 25— Jiil] siltstone. Rock strength is moderate.
| | ciot] fracture - @ 23.4 & 23.6'. 25 & 32° dip, tight, oxidation.
cll Fractures oriented along bedding planes of very fine sand
B n -...]  and siltstone. Rock strength is moderate.
|} _ <o fracture - @ 24'. 50° dip, tight, no infilling, located @ at
0.0 | Run-4|103% ----+ fine to coarse grained sand contact with siltstone above.
(51) B 7] -1 Rock strength is moderate. Rock strength is moderate.
30— - fracture - @ 25'. 50° dip, tight, slight infilling
-+ fracture - @ 25.6". 33° dip, tight, slight infilling
B 7] - fracture - @ 29.3'. 17° dip, tight, oxidized. Fracture
C-31- = - S oriented along bedding plane of very fine sand and
3156-0 | ----| siltstone. Rock strength is strong.
0.0 |Runs| 99% |5 1] fracture - @ 31.7'. 66° dip, tight, oxidized. Fracture
(5ft) 3160-0 F - Bt oriented along bedding plane of very fine sand and
071520 | 35| ce siltstone. Rock strength is moderate.
» 4 RO fracture - @ 35.4'. 19° dip, tight, slightly oxidized. Rock
i strength is moderate. 4&-6-in ID x 1/4 in
B N AP %4 walled mild steel
| B _ R conductor casing
0.0 | Run-6|100% R (0-60 ft bgs)
(51) - Sl
40— Continued Next Page
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CDM Smith

801 Cherry Street, Unit 33, Suite 1820
Fort Worth, Texas 76102

Telephone: (817) 332-8727

Fax: (817) 820-0450

C-31

BORING/WELL CONSTRUCTION LOG

PROJECT NUMBER _ 1204.009-911.09111.GWDGS-GW Data Gap Prgm BORING/WELL NUMBER

PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 07/10/2020 to 07/30/2020

Continued from Previous Page

- > a =
E wE G2 w528 9 2o QF
a % % 5 o| & (M a2 8 EXe) LITHOLOGIC DESCRIPTION & WELL DIAGRAM
9 oW Q28| 2 |H|oE| 5 i Q0
o i py o o
0.0 |Run-7{102% 1 S0
(51t - S
—a5
0.0 |Run-8| 88% 1T S
(5ft) - - N
—50— N
0.0 |Run9| 88% I A
(6f) - Sl
55— S
C-31- B 7 AU fracture - @ 55.7'. 90° dip, very narrow, completely
56- | i R healed. Rock strength is moderate.
071520 R
0.0 |Run-10] 0% 1T S
(21t) B ] L
00 |[Runt1| 65% [ca- PR [
(31t) 60- N e
071520 NN
0.0 |Run-12{101% 1 SRR
(5 ft) - e
65 |
-] <o fracture - @ 67'. 32° dip, tight. Rock strength is moderate.
0.0 [Run-13| 92% 1 ]
(51t) c31- 0 K N -+ fracture - @ 68.7". 55° dip, tight. Rock strength is strong.
68.9- — 70— DR
072920 co
ca- I ] <oood fracture - @ 71'. 47° dip, tight, light oxidation. Rock
71.05- § - 1 | strength is strong.
072920 - B RS ~«——5-7/8 inch open
0.0 |Run-14| 99% borehole :
(5ft) - = |
— 75— N
- <.+ fracture zone - @ 75.8 to 78. Rock strength is weak,
s - --:|  weathered, Intensely to moderately broken and fractured.
Cc-31- Bt Some fractures are partially healed. Some fractures are
0.0 |Run-15| 96% | 77.45-F K 7] cee clean, rough, oxidized, and narrow.
(5ft) 0729200 &= LI
| 80— Bt fracture - @ 79.2". Tight, oxidized. Rock strength is
SR moderate.
N . | fracture - @ 82.3 & 82.6". 58 & 48° dip, tight, oxidation.
0.0 |Run-16/100%| C:31- 2211 Rock strength is moderate.
(5f) oo I S SN
o72020f B | |
—85— A
“““ Continued Next Page
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PROJECT NUMBER

PROJECT NAME

CDM Smith
801 Cherry Street, Unit 33, Suite 1820
Fort Worth, Texas 76102

Telephone: (817) 332-8727

Fax: (817) 820-0450

C-31

BORING/WELL CONSTRUCTION LOG

1204.009-911.09111.GWDGS-GW Data Gap Prgm BORING/WELL NUMBER

Santa Susana Field Laboratory

DATE DRILLED

07/10/2020 to 07/30/2020

Continued from Previous Page

LAEWNNO1_MOD MWS&COREHOLES_09_2020.GPJ LAEWNNO01.GDT 10/26/20

—_ > a -
E|wE| 82| o 5|z 9 |5, oz
e 52138 & |E | 9 |80 LITHOLOGIC DESCRIPTION Eh WELL DIAGRAM
o |of|og| = [3/8¢| 5 |87 4
& 4 & o o
- ©-o] fracture - @ 85.3'. 55° dip, tight, light oxidation. Rock
B ] --+-|  strength is moderate.
s fracture - @ 86.9'. 40° dip, tight, light oxidation. Rock
0.0 |Run-17| 96% BB N cee strength is moderate.
(5 ft) L - --.:|  fracture - @ 88.4". Tight, completely healed. Rock
o strength is moderate.
—90— 2] fracture - @ 87.6'. 40° dip, tight, light oxidation. Rock
= - RS strength is moderate.
0.0 |Run-18{100% I S < 5718 inch open
(51 - o
o5 |
B i s fracture - @ 95.2". 60° dip, tight, light oxidation. Rock
D strength is moderate.
0.0 |Run-19/100% 1T RS
2f) - S
100 ..... 100.0

\fracture - @ 99.75'. 54° dip, tight, light oxidation. Rock

strength is moderate.

e

Coring terminated @100 ft bgs.
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[ Well Locking Lid

Gradel T« — Well Cap
—_—
v

Cement Seal —¥ ;7 Cement Seal

HSA from 0-13 ft bgs —}

? 18" 4
“ q 13’
6-inch steel surface
casing from 0-60 ft bgs
6"
Air rotary from 13-60 ft bgs ———»]
-IOII
60’
Coring from 13-100 ft bgs —————
Ream from 60-100 ft bgs ——
57/8"
4 100’
CDM Smith Inc.
CDM 555 17" St., Suite #1100 DOE Area IV Well Comge-fi’c;ln Diagram
Denver, CO 80202 H
Smith e Santa Susana Field Laboratory (not to scale)
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PROJECT NUMBER
PROJECT NAME

CDM Smith

801 Cherry Street, Unit 33, Suite 1820
Fort Worth, Texas 76102

Telephone:

Fax:

1204.009-911.09111.GWDGS-GW Data Gap Prgm BORING/WELL NUMBER

Santa Susana Field Laboratory

DATE DRILLED

BORING/WELL CONSTRUCTION LOG

07/02/2020 to 0713/2020

C-32

LOCATION

Canoga Park, CA

CASING TYPE/DIAMETER

1/4-inch Mild Steel/6-inch ID

DRILLING METHOD

Hollow Stem Auger w/ HQ Coring

SCREEN TYPE/SLOT Open Borehole

SAMPLING METHOD Wire-Line HQ Core Barrel System GRAVEL PACK TYPE Not Applicable
GROUND ELEVATION GROUT TYPE/QUANTITY Portland Cement with Bentonite Grout
TOP OF CASING DEPTH TO WATER
LOGGED BY Loren Williams GROUND WATER ELEVATION
REMARKS Total depth is 60 ft bgs , coring starts at 7.5 ft bgs. Color ID interpreted from recovered wet rock cores against Munsell Soil Charts.
—_ > o
o 1= . . (@) =
S wE| 9% w |2[E3| ¢ |To oz
|3 % 3ol @ |¥ a.a 8 3] LITHOLOGIC DESCRIPTION e & WELL DIAGRAM
o |of (o8| = |58 2 |&- 38| —
& 4 Py o o
0.0 | Auger SAND - autochthonous poorly sorted, fine to very fine
(1251t - - grained, sub rounded, iron oxide stained, w/ <5% silt/clay, SRS
w/ traces of very fine to coarse fragments of parent rock K KK
B N increasing with depth. QR QR
N _ @ 1' color - tan (2.5YR 4/3) >
@ 3' color - tan to red brown (7.5YR 5/4) NN
T %Y %
—5— SP R \gl-12-in ID x 1/4 in
B | ML b1 wall mild steel
@ 6' color - orange brown (10YR 7/6) L4 K¢ surface casing
B 7] SRS (0-10 ft bgs)
B ] KK
>
T G KK
—10——— .-l 10.0 10
-]  SANDSTONE: (tan to red brown 5GY 5/1), fine to N\
- e R medium grains, Arkosic, Strength is moderate, N
s weathered. R
00 | munc | s0% I R 6in 1D x 1/41n
@5m R e X steel conductor
AR 1gasing (0-15 ft
— S s
0.0 | Run-2| 99% 15 B 9 )
(5 - -+ fracture - @15.65', 37° dip, narrow,no infilling, oxidized.
-] “ool fracture - @16.9', 60° dip, narrow,no infilling, oxidized.
0.0 | Run-3| 59% 20 -+ SANDSTONE: (light gray to dark gray (N7/1 to N4/1)),
@) - A .-+ fine to medium grains, Arkosic, massive, strength: weak.
0.0 |Run-4|105% 1T “7271 SANDSTONE: (tan to red brown 5GY 5/1), fine to
(51t) = - -+ medium grains, Arkosic, strength is very weak,
S weathered, Intensely broken and fractured from 24 to 28 .
—25— ~--+|  ft. Fractures are clean, rough, oxidized and are narrow. <«——5-7/8 inch open
B | e borehole
| ¥ 4 @ 27.5 color is ( tan to red brown 5GY 5/1), rock is
0.0 | Run-51106% - weathered.
(51t) - | @28 coloris light gray to dark gray (N7/1 to N4/1).
| 30— .| strength: moderate.
O fracture - @28.6'. 30° dip, narrow,no infilling, oxidized.
- - fracture - @30.37". narrow, no infilling, lightly oxidized.
| N DR fracture - @31.3". narrow, no infilling, lightly oxidized.
o| 963 T 1 |
00 '?lSJr;t)G 96% | ca2. I RS
Ba4-4 1 |
0713200 | 5 | N
Continued Next Page
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PROJECT NUMBER

PROJECT NAME

CDM Smith

801 Cherry Street, Unit 33, Suite 1820
Fort Worth, Texas 76102

Telephone:

Fax:

Santa Susana Field Laboratory

BORING/WELL CONSTRUCTION LOG

1204.009-911.09111.GWDGS-GW Data Gap Prgm BORING/WELL NUMBER C-32
07/02/2020 to 0713/2020

DATE DRILLED

Continued from Previous Page

LAEWNNO1_MOD COREHOLES_0717.GPJ LAEWNNO1.GDT 9/20/20

—_ > o
ro| = — ;|9 5
S |wE |95 w |2/E8 9 |ze <
|3 % el & [Hlaoe 8 %o LITHOLOGIC DESCRIPTION Ea WELL DIAGRAM
9 0w |Q8| 2 | ag| 2 & - ols)
o 2| & O] o
0.0 |Run-7|97% I S
(51t) - Sl
—a0
c32-g 8§ | 434
0.0 |Run-8| 90% | 42.45- <% 33—, SANDSTONE : (tan to red brown 5GY 5/1), fine to ri437
(51t) 0(7:1??220 = =4 | \\ medium grains, Arkosic. Rock strength is weak, [ et
- - a8 | |- /
43.65- -+ | weathered, Intensely to moderately broken and fractured /,
071320 45 <.+ |\from 43 to 53 ft. Fractures are clean, rough, oxidized, and //
I sl \narrow. I
©1i0] I SILTSTONE 43.4 to 43.65 ft, Multicolored, with iron oxide |
B n AR \\coating/crust, strength is weak along bedding plane.
S Fracture (tight) developed along bedding plane, with | 5.7/8 inch o
=5 = | o - 5- pen
0.0 I?gr;t)Q 102% L loxidation.) _ _ _ _ __ _ _ ___________ J borehole
—50— o
ca- [ S
521- R & DO
0.0 [Run-10{ 97% [o71320 B | | -~
(5 ft) N _ AR
— 55— e
» i SANDSTONE : (tan to red brown 5GY 5/1), fine to
cll medium grains, Arkosic, Rock strength is very weak,
) BB . -1 weathered, Intensely broken and fractured from 56.5 to 60
0.0 R(linﬂy 105% B | <o ft. Fractures are clean, rough, oxidized, and narrow.
C-32- R
59.1- 60—— il : : 60.0
071320 Coring terminated @ 60 ft bgs.
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[ Well Locking Lid

Gradel T« — Well Cap
—_—
v

Cement Seal —¥ ;7 Cement Seal

HSA from 0-10 ft bgs —}

? 18” 4
“ q 10’
6-inch steel surface
casing from 0-15 ft bgs
6II
—>
Air rotary from 10-15 ft bgs ———»]
44— K
15
Coring from 12.5-60 ft bgs —————
Ream from 12.5-60 ft bgs ——
57/8"
< 60’
CDM Smith Inc.
CDM 555 17" St., Suite #1100 DOE Area IV Well Comge-fi’c?n Diagram
Denver, CO 80202 H
Smith e Santa Susana Field Laboratory (not to scale)
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