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Technical Memorandum  
November 23, 2022  

Subject: Installation and Sampling of Monitoring Wells DD-158 and DD-159 at the 
Old Conservation Yard 
 
Introduction 
This memorandum documents the installation of two new monitoring wells (DD-158 and DD-159) 
associated with the groundwater investigation of the Old Conservation Yard (OCY). Both wells were 
installed in 2020 as open-borehole bedrock wells. As described below, the two new wells and existing 
well RD-14 were sampled in 2020, 2021 and 2022 as part of this investigation. The OCY is in the 
northeast part of Area IV of the Santa Susana Field Laboratory (SSFL) as shown on Figure 1.  

The OCY, shown on Figure 2, was used for drum and materials storage. Prior to the installation of the 
two new wells, there was only one monitoring well at the OCY, RD-14, at its center. Surface soil 
investigations of the OCY have identified the metals cadmium, lead, mercury, and zinc to be present in 
surface soils (CDM Federal Programs Corporation [CDM Smith] 2018). Although, sampling of RD-14 has 
not indicated the presence of metals in groundwater beneath the OCY, an assessment of the distribution 
of contaminated soil indicated that the single well may not provide adequate coverage of the OCY to 
assess groundwater impacts from metals releases.  

The data quality objectives (DQOs) for installing and sampling the two new OCY wells were to:  

 Provide additional hydrogeological characterization data for the northeast portion of Area IV 

 Determine the presence of metals contamination in groundwater at the OCY at two locations. 
Well DD-158 was drilled to access groundwater to provide data for the northwest corner of 
the OCY in a groundwater downgradient direction. Well DD-159 was advanced to provide 
groundwater data for the southeast corner of the OCY in the upgradient direction. 

Well installation was performed based on the procedures identified in the RCRA Facility Investigation 
(RFI) Groundwater Work Plan, Area IV (CDM Smith 2015) and the Area IV Groundwater Data Gap Well 
Installation – Area IV Groundwater Remedial Investigation Work Plan Addendum (CDM Smith 2020). 
Well installation and sampling were conducted by CDM Smith for the U.S. Department of Energy (DOE).  

This memorandum describes the objectives and installation details of the two wells at the OCY. Table 1 
summarizes the well completion information. Data quality review and sample results are then 
presented, followed by conclusions.  
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Site Preparation Activities 
The following activities were conducted prior to drilling and well installation:  

 Biologic and Cultural Resource Surveys – CDM Smith’s subcontractor, Leidos Inc., completed 
biologic and cultural resource surveys on October 17, 2019, at all proposed well installation 
locations. No adjustments to well locations were required. 

 Utility Clearance – All locations were cleared by the Southern California Underground Services 
Alert for any active utilities. No adjustments to well or soil boring locations were required.  

 Permits – Prior to commencement of work on-site, a drilling permit was obtained from the County 
of Ventura. A fire permit, as required by The Boeing Company (Boeing), was also obtained from 
the County of Ventura for hot work (welding) performed on-site. 

Drilling and Well Installation 
BC2 Environmental Corporation (BC2) of Fullerton, California, drilled and installed the wells using a hybrid 
drill rig capable of performing hollow-stem auger (HSA), air rotary, and HQTM coring drilling techniques. 
Drilling locations were identified using a handheld Trimble GPS unit. Following well installation, vertical 
and horizontal coordinates for the wells were obtained by a California-licensed land surveyor. The 
survey coordinates have been incorporated in the DOE site database and are provided in Table 1. Final 
well locations are presented on Figure 2. 

DD-158 
Borehole Drilling 
DD-158 was installed in the northwest corner of the OCY. This new well was installed to determine the 
presence of metals contamination in groundwater in this area. Initially, the conductor casing was to be 
placed from 0 to 30 feet below ground surface (bgs). However, during advancement of the pilot 
borehole on June 24, 2020, for the well, a bedrock weathered/rubble zone was encountered at 25 to 26 
feet bgs, with weak to very weak rock strength beginning at 41 feet bgs and extending to 70 feet bgs. 
Continued collapsing of formation walls made setting the conductor casing difficult as the borehole was 
advanced. The conductor casing was advanced to a depth of 60 feet. Rubble and weathered bedrock 
continued to sluff into the pilot borehole, so the pilot borehole was terminated at 73 feet bgs and 
abandoned on June 26, 2020. The conductor casing remained in ground (ground surface to 60 feet bgs), 
and using a tremie pipe placed at bottom of the borehole, the boring was abandoned by placement of a 
Portland/bentonite slurry from the bottom of the borehole to the ground surface. Additional slurry was 
added from the surface to account for slurry shrinkage in the conductor casing. A 3-inch-thick by 2-foot-
diameter concrete pad was placed over the abandoned pilot borehole to provide a location monument. 
Boring Log DD-158 (pilot borehole) is provided in Attachment 1.  

A new borehole was located about 6 feet north of the abandoned borehole. This new location was 
necessary because of the limited working space near the pilot boring location. The new borehole was 
advanced on August 8, 2020, through the unconsolidated alluvium with HSA drilling methods to a total 
depth of 19 feet bgs, where relatively competent bedrock was encountered. The boring was then 
advanced to 75 feet bgs using a nominal 10-inch-diameter air rotary drill bit. A 6-inch steel conductor 
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casing was installed to 75 feet bgs to prevent borehole collapse. The borehole was then advanced as an 
open bedrock well from 75 to 145 feet bgs using HQ (3.5-inch outer diameter) drill rods. An approximate 
3-inch-diameter rock core was extracted from the borehole and logged under the supervision of a 
California registered geologist. The borehole was then reamed to a nominal 5 7/8-inch diameter and the 
well completed on August 21, 2020. The corehole stratigraphic log and well construction details for DD-
158 are provided in Attachment 1.  

Geologic Setting 
Geologic features of the DD-158 area are presented in Figure 3. The DD-158 area is underlain by about 
19 feet of soil (alluvium) derived from the weathering of Chatsworth Formation’s Upper Borrow Flats 
above the Lot Bed, which consists of interbedded fine-grained sandstone, siltstone, and shale. Below 
this soil zone, a moderately weathered bedrock interval exists from approximately 19 feet bgs. Because 
of decreased cementation between sand grains, this weathered zone is observed as rubble or weak to 
moderate rock strength and consists of fine- to medium-grained sands. Bedrock underlying the 
weathered bedrock interval consists predominantly of the Upper Burro Flats and Lot Bed fine-grained 
members of the Upper Chatsworth Formation; these beds generally strike N63°E and dip 25° to the 
northwest. In addition, bedding planes with vertical fractures have been observed and documented in 
rock cores collected from boreholes advanced in Area IV.  

The Upper Burro Flats member consists of fine- and medium-grained sandstone with minor interbeds of 
shale and siltstone. The fine-grained Lot Bed, located within the Upper Burro Flats member, comprises 
at least 50 percent shale and siltstone. Based on lithology, oxidation, bedding planes, rock strength, and 
fracture frequency observed in the boring log, the top of the Lot Bed at DD-158 is approximately 93 feet 
bgs and the bottom approximately 115 feet bgs. Well DD-158 terminates 145 feet bgs in the Upper 
Burro Flats and below the Lot Bed.  

Near-surface groundwater at DD-158 was not observed in the weathered (19 to 70 feet bgs) or 
unweathered (70 to 93 feet bgs) Upper Burro Flats member. Only after the borehole was advanced 
through the Lot Bed was groundwater observed. The first (shallowest) groundwater at DD-158 occurs 
within the Upper Burro Flats below the Lot Bed at approximately 132 feet bgs.  

Groundwater occurring below the Lot Bed suggests that the fine-grained bed may be acting as a barrier 
to groundwater flow across the Lot Bed, as seen in other areas of Area IV. The water levels presented on 
Figure 3 show the relationship between the Lot Bed and Upper Burro Flats member at DD-158. The Lot 
Bed is relatively thin and discontinuous in areas, so the barrier to groundwater flow may be somewhat 
localized.  

DD-159 
Borehole Drilling 
On March 19, 2020, well DD-159 was advanced through unconsolidated alluvium with HSA drilling 
methods to a depth of 4 feet bgs, where relatively competent bedrock was encountered. The boring was 
then advanced to 40 feet bgs using a nominal 10-inch-diameter air rotary drill bit. A 6-inch steel 
conductor casing was installed to 40 feet bgs to prevent borehole collapse. The borehole was then 
advanced as an open bedrock well from 40 to 126 feet bgs using HQ (3.5-inch outer diameter) drill rods. 
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An approximate 3-inch-diameter rock core was extracted from the borehole and logged under the 
supervision of a California registered geologist. The borehole was then reamed to a nominal 5 7/8-inch 
diameter and the well completed on July 1, 2020. The corehole stratigraphic log and well construction 
details for DD-159 are provided in Attachment 1.  

Geologic Setting 
Geologic features of the DD-159 area are presented in Figure 3. A 2.5-foot-thick layer of soil (alluvium) 
derived from the weathering of Chatsworth Formation’s Upper Borrow Flats above the ELV member is 
present at DD-159. A moderately weathered bedrock interval exists from 2.5 to about 21 feet bgs. 
Bedrock underlying the weathered bedrock interval consists of an Upper Burro Flats and lower ELV 
member; these beds generally strike N63 degrees (°) E and dip 25° to the northwest. The ELV member 
consists of fine-grained sandstone, siltstone, and shale. In addition, bedding planes with vertical 
fractures have been observed and documented in rock cores collected from boreholes advanced in Area 
IV. Based on lithology, oxidation, rock strength, and fracture frequency observed in the boring log, the 
top of the ELV at DD-159 is approximately 95 feet bgs and the bottom approximately 114 feet bgs. First 
groundwater at DD-159 occurs within the Upper Burro Flats member above the ELV at approximately 83 
feet bgs.  

Well Development 
After well installation at DD-158 and DD-159, BC2 attempted to develop the new wells using bailing and 
pumping methods. Because the sandstone in the OCY is competent with few fractures, groundwater 
flow entering the open boreholes was very slow. As a result, these wells could not be developed at the 
time of installation. Lack of winter precipitation has further hindered the ability to conduct traditional 
well development. However, the standard operating procedure for groundwater sampling (i.e., low-flow 
sampling with pump intake at midpoint of the water column in the well) provides representative volatile 
organic compound (VOC) groundwater samples but may be problematic for metals and radiochemistry 
groundwater samples.  

Waste Management 
Drill cuttings were containerized in 55-gallon drums and transferred to a 20-cubic-yard lined soil bin. A 
composite waste profile sample was collected from the bin and sampled for the presence of VOCs, 
metals, and polychlorinated biphenyls. The soil and bin liner were then disposed of off-site in 
accordance with the waste profile (nonhazardous soil material). Well installation and limited 
development water were contained in DOT approved 55-gallon drums then transferred to the 4,000 
gallon above ground storage tank at the Former Sodium Disposal Facility in Area IV. The water was 
sampled for VOCs, radionuclides and metals, profiled as a nonhazardous waste and transported for off-
site disposal at a permitted industrial water treatment facility. 

Data Quality Assessment 
Groundwater samples were collected from the two new wells, DD-158 and DD-159, and from the 
existing well RD-14 for VOC and metals analyses. Data validation was performed on the analytical 
groundwater data for the OCY. 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 (QC), and evaluation and 
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measurement of data quality throughout the project. These DQOs are outlined in the SSFL Site-Wide 
Water Quality Sampling and Analysis Plan (Site-Wide WQSAP) (Haley and Aldrich 2010). 

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: 

 If applicable laboratory analytical QC requirements were followed and achieved

 If required PARCCS measurement performance criteria were met

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

 How well field staff documented field deviations from the QAPP

Data verification, validation, and 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 serves to 
verify that the collected data are of sufficient quality and quantity to support their intended use. 

Validation was performed using the following documents: 

 U.S. Environmental Protection Agency (EPA) National Functional Guidelines for Organic
Superfund Methods Data Review, November 2020

 EPA National Functional Guidelines for Inorganic Superfund Methods Data Review, November
2020

The analytical data were provided in 17 sample delivery groups for the groundwater samples. Data 
collected by CDM Smith was validated by CDM Smith validators not associated with the sample 
collection. Data collected by North Wind was validated by North Wind validators not associated with the 
sample collection. Trip blanks were collected at the required frequency. Laboratory and field QC samples 
(laboratory duplicates, field duplicates, matrix spike/matrix spike duplicates, etc.) were evaluated for the 
PARCCCs parameters.  All QC criteria was met except for one field duplicate relative percent difference 
(RPD) for a VOC result and one laboratory duplicate RPD for gross alpha. Associated sample results were 
qualified as estimated “J.”   

In summary, DQOs were met for all analytes and all of the validated data are suitable for their intended 
use. Sample results that were qualified as estimated or nondetect are usable for project decisions. No 
sample results were rejected. The completeness goal of 90 percent was met for both the number of 
groundwater samples collected and the number of valid results obtained. 

Groundwater Sample Results 
Wells DD-158 and DD-159 were first sampled by CDM Smith in September and August 2020, 
respectively. North Wind sampled the two wells again in February 2021 and February 2022 (North Wind 
2021, 2022) under the Area IV 2010 groundwater sampling Site-Wide WQSAP (Haley and Aldrich, 2010). 
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North Wind also sampled RD-14 under the same program in March 2020, March 2021 and February 
2022 (North Wind 2020, 2021, 2022).  

Groundwater samples collected by CDM Smith in August and September 2020 were shipped to EMAX 
Laboratories, Inc. (EMAX) of Torrance, California, and ARS Aleut Analytical, LLC (ARS) of Port Allen, 
Louisiana. Samples sent to EMAX were analyzed for VOCs by EPA Method 8260, 1,4-dioxane by EPA 
Method 8260 selective ion monitoring, total metals by EPA Method 6020, and mercury by EPA Method 
7470A. Samples sent to ARS were analyzed for gross alpha and gross beta radioactivity by EPA Method 
900.0.  

Groundwater samples collected by North Wind in March 2020, February of 2021 and February of 2022 
were shipped to the GEL Laboratory in Charleston, South Carolina for analysis for VOCs, metals, gross 
alpha, gross beta, diesel-range organics (DROs), gasoline-range organics (GROs), and total petroleum 
hydrocarbons (TPHs). 

Table 2 provides the results for VOCs and 1,4-dioxane; Table 3 provides the results for metals, mercury, 
and fluoride; Table 4 provides the results for DROs, GROs, and TPHs; and Table 5 provides the results for 
radiochemistry. 

VOCs and 1,4-Dioxane (Table 2) 
The DD-158 sample had an estimated carbon disulfide concentration of 0.7 micrograms per liter (µg/L) 
and an estimated tetrachloroethene concentration of 0.58 µg/L in 2020, which are well below the 
groundwater screening levels of 160 µg/L and 5 µg/L, respectively. Carbon disulfide and 
tetrachloroethene were not detected in the 2021 or 2022 groundwater sample (North Wind 2021, 
2022).  

Trichloroethene (TCE) was detected at 0.28 µg/L (estimated) in DD-159 in 2020, which is below the 
groundwater screening level of 5 µg/L. TCE was detected in RD-14 at 0.55 µg/L (estimated), 3.02 µg/L, 
and 0.4 µg/L (estimated) in 2020, 2021, and 2022, respectively, and below the groundwater screening 
level. Acetone, a common laboratory contaminant, was detected in RD-14 at 1.93 µg/L (estimated) in 
2020.  

The chemical 1,4-dioxane was detected at 0.173 µg/L (estimated) in DD-159 in 2022, below the 
groundwater screening level of 1 µg/L, and detected at 0.495 µg/L and 0.522 µg/L in RD-14 in 2021 and 
2022, respectively, and below the groundwater screening level.  

Low concentrations and limited number of VOCs detected in groundwater suggest VOCs are not a 
concern at the OCY. However, a data gap review and monitoring well network assessment is required to 
confirm VOCs are not a concern at the OCY.  

Metals, Mercury, and Fluoride (Table 3) 
As stated in the Environmental Impact Statement (DOE 2018), metals in soil relevant to the OCY are lead 
and mercury. Additional metals in soil above background are cadmium and zinc. 

As shown in Table 3, soil metals of concern (cadmium, lead, and zinc) were not detected above 
groundwater screening reference values (GSRVs). Mercury was detected above the GSRV in DD-159. A 
summary of metals results detected above GSRVs is provided below for each well; detected values are 
shown in bold. 



 
 
 

7 

The following metals (total) exceed GSRVs in DD-158 reported in µg/L: 

Metal GSRV 
Units 2/22/2020 2/22/2021 2/28/2022 

Aluminum* 200 2,500 1,540 30.7 J 
Beryllium** 0.14 0.241 J 0.2 U 0.2 U 
Cobalt** 1.9 3.8 1.41 0.342 J 
Copper** 4.7 55.2 13.9 0.53 J 
Iron** 4,100 6,140 4,690 83.5 J 
Molybdenum** 2.2 32 12.1 3.92 
Vanadium** 2.6 15.8 13.7 J 6.95 J 

 

The following metals (total) exceed GSRVs in DD-159 reported in µg/L: 

Metal GSRV 
Units 

8/19/2020 2/25/2021 2/25/2022 

Aluminum* 200 380 112 383 
Molybdenum** 2.2 10.3 4.36 3.22 
Vanadium** 2.6 1.67 3.81 J 3.3 U 
Mercury** 0.063 0.1 U 0.067 U 0.086 J 

Notes: 
*Secondary maximum contaminant level (MCL) – established by EPA (EPA Groundwater Secondary MCLs) 
**SSFL Comparison – site-specific values for metals developed from California Department of Toxic Substances Control 
Table 4-3 from the Standardized Risk Assessment Methodology (SRAM) Work Plan, Revision 3 (Boeing 2017) 
J – estimated result 
U – nondetect result 
 
Since installation, metals concentrations in DD-158 have decreased. This may be the result of DD-158 
not being fully developed due to low groundwater levels in the borehole. The initial sample from DD-158 
was collected using a bailer because of the limited water available in the borehole; no groundwater 
parameters were collected. The second and third groundwater samples show decreasing turbidity that 
correlates with decreasing metals concentrations. Suspended solids settling out of the water column is 
expected to continue, and the initial high metals concentrations may represent high suspended solids in 
the samples.   

Well Date Temperature 
(°C) 

pH Conductivity 
(mmhos) 

Dissolved 
Oxygen 
(mg/L) 

Turbidity 
(NTU) 

Oxidation 
Reduction 
Potential 

(mV) 
DD-158 9/10/2020 --- --- --- --- --- --- 
  2/22/2021 21.40 7.16 0.714 1.53 54.0 95.8 
  2/28/2022 18.86 7.24 0.895 1.06 2.0 168.7 

Notes: 
°C – degrees Celsius 
mmhos – millimhos 
mg/L – milligrams per liter 
mV – millivolt 
NTU – nephelometric turbidity unit 
--- bailer used, no groundwater parameters collected 

https://www.epa.gov/sdwa/secondary-drinking-water-standards-guidance-nuisance-chemicals#:%7E:text=s%22%20(MCLs)%20which%20are,a%20risk%20to%20human%20health.&text=In%20addition%2C%20EPA%20has%20established,quality%20standards%20for%2015%20contaminants
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Metals concentrations in DD-159 do not show a clear concentration trend. As shown below and like DD-

158, turbidity shows a decreasing concentration over time. Suspended solids settling out of the water 

column is expected to continue, and the initial high metals concentrations may be representative of the 

high suspended solids in the well, believed a result of not fully developing the well.   

Well Date Temperature 

(°C) 

pH Conductivity 

(mmhos) 

Dissolved 

Oxygen 

(mg/L) 

Turbidity 

(NTU) 

Oxidation 

Reduction 

Potential 

(mV) 

DD-159 8/9/2020 23.93 7.77 0.571 0 59.8 17.0 

  2/25/2021 18.70 6.95 0.791 0.97 5.0 194.0 

  2/25/2022 13.88 7.13 0.77 0.61 1.0 152.0 

 

Well RD-14 is in the center of the OCY. It was sampled in March 2020, February 2021 and February 2022 

(North Wind 2020, 2021 and 2022). No metals were detected above GSRVs.  

Metals exceeding GSRVs in DD-158 and DD-159 are believed to be a result of wells not being fully 

developed, resulting in elevated suspended solids and natural variation in groundwater quality. Like 

other monitoring wells in Area IV that contact or penetrate a shale bed (i.e., Lot Bed or ELV), these 

metals are generally detected above GSRVs. Based on the concentrations, these metals are naturally 

occurring at the OCY and not produced by anthropogenic activities. 

However, a data gap review and monitoring well network assessment is required to confirm metals are 

not a concern at the OCY.  

Nitrate, Diesel Range Organic, Gasoline Range Organic, and Total Petroleum 

Hydrocarbons (Table 4) 

RD-14 was sampled by North Wind for nitrate, DRO, GRO, and TPH (North Wind 2020, 2021, 2022). As 

shown in Table 4, no constituents were detected above GSRVs.  

Radiochemistry (Table 5) 

Table 5 presents radiochemistry results for groundwater samples collected from DD-158, DD-159, and 

RD-14 in 2020, 2021, and 2022. Only total gross alpha was detected above the GSRV in DD-158 in 2020 

and 2021 (North Wind 2020, 2021); it was detected below the GSRV in 2022 (North Wind 2022). 

Suspended solids settling out of the water column is expected to continue, and the initial high total 

gross alpha results may represent high suspended solids in the water sample.  

Based on radiochemistry results, detected constituents are naturally occurring at the OCY and not 

produced by anthropogenic activities. 

Conclusions 

The objective of the installation of the two wells at the OCY was to determine whether groundwater in 

the area is impacted primarily by metals contamination. This data gap at the OCY has been addressed by 

the following investigation approach: 

 

 Source operations are understood, and soil results have identified a concern for groundwater 

impacts.  
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 The location of the two monitoring wells coincides with areas of debris and elevated metals 

concentrations in soil.  

 The shallowest (or first) groundwater was sampled. First water is the most likely water to show 

impacts if metals have infiltrated through the source area to the groundwater table.  

Using this investigation approach, the following conclusions can be made: 

 The bedrock is massive and most open fractures/bedding planes were tight or sealed.  

 No unexpected pathways within the bedrock were identified, supporting the conceptual site 

model for Area IV. 

 Metals concentrations in groundwater appear to be consistent with naturally occurring 

conditions at the OCY and not produced by anthropogenic activities. Like other monitoring wells 

in Area IV that contact or penetrate a shale bed (i.e., Lot Bed or ELV), some metals are generally 

detected above the GSRVs. 

 

 Metals that exceeded GSRVs in the initial sample and showed declining concentrations in 

subsequent samples may be the result of suspended solids in the early sampling events for the 

new wells.  
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FIGURE 1
Area IV Well Network
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FIGURE 2
Area IV Well Network - Old Conservation Yard
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Table 1 - OCY Monitoring Well Completion Details and Coordinates

Monitoring 

Well ID
Coordinates X Coordinates Y

Ground 

Surface 

Elevation

Measuring Point 

Elevation (TOC)

Total Depth 

(feet bgs)

Depth of Steel 

Conductor Casing 

(feet bgs)

Interval of Open 

Bedrock Bore 

(feet bgs)

Interval of Open Bedrock 

Bore - Top/Bottom

(feet bgs)

DD-158 1909247.01 6348628.80 1828.91 1832.09 145 75 75-145 1753.9 1683.9

DD-159 1909001.79 6349216.64 1835.03 1838.35 126 40 40-126 1795.0 1709.0

California State Plane North American Datum (NAD) 83, Zone 5, Feet

bgs = below ground surface 

TOC = top of casing
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Table 2 - VOCs and 1,4-Dioxane

Group Chemical Name CAS No. Units

Groundwater 

Screening 

Reference 

Value Screening Type Result Q Result Q Result Q Result Q

1,1,1-Trichloroethane 71-55-6 µg/L 200 Primary MCL 0.20        U 0.33        U 0.33        U 0.20        U

1,1,2,2-Tetrachloroethane 79-34-5 µg/L 1 Cal MCL 0.33        U 0.33        U

1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 µg/L 1,200 Cal MCL 0.30        U 2.98        U 2.98        U 0.30        U

1,1,2-Trichloroethane 79-00-5 µg/L 5 Primary MCL 0.20        U 0.33        U 0.33        U 0.20        U

1,1-Dichloroethane 75-34-3 µg/L 5 Cal MCL 0.20        U 0.33        U 0.33        U 0.20        U

1,1-Dichloroethene 75-35-4 µg/L 6 Cal MCL 0.20        U 0.33        U 0.33        U 0.20        U

1,2,3-Trichlorobenzene 87-61-6 µg/L 2.1 SWGW RBSL 0.33        U 0.33        U

1,2,3-Trichloropropane 96-18-4 µg/L 0.005 Notification Level 0.33        U 0.33        U

1,2,4-Trichlorobenzene 120-82-1 µg/L 5 Cal MCL 0.33        U 0.33        U

1,2-Dibromo-3-chloropropane 96-12-8 µg/L 0.2 Primary MCL 0.33        U 0.33        U

1,2-Dibromoethane 106-93-4 µg/L 0.05 Primary MCL 0.33        U 0.33        U

1,2-Dichlorobenzene 95-50-1 µg/L 600 Primary MCL 0.33        U 0.33        UJ

1,2-Dichloroethane 107-06-2 µg/L 0.5 Cal MCL 0.20        U 0.33        U 0.33        U 0.20        U

1,2-Dichloropropane 78-87-5 µg/L 5 Primary MCL 0.33        U 0.33        U

1,3-Dichlorobenzene 541-73-1 µg/L 600 Archived Advisory Level 0.33        U 0.33        UJ

1,4-Dichlorobenzene 106-46-7 µg/L 5 Cal MCL 0.33        U 0.33        UJ

2-Butanone (MEK) 78-93-3 µg/L 3,800 SWGW RBSL 1.67        U 1.67        U

2-Hexanone 591-78-6 µg/L 250 Taste/Odor 1.67        U 1.67        U

4-Methyl-2-pentanone (MIBK) 108-10-1 µg/L 120 Notification Level 1.67        U 1.67        U

VOCs Acetone 67-64-1 µg/L 20,000 Taste/Odor 5.00        U 1.74        U 1.74        U 5.00        U

Benzene 71-43-2 µg/L 1 Cal MCL 0.20        U 0.33        U 0.33        U 0.20        U

Bromochloromethane 74-97-5 µg/L 34,000 Taste/Odor 0.33        U 0.33        U

Bromodichloromethane 75-27-4 µg/L 80 Primary MCL 0.33        U 0.33        U

Bromoform 75-25-2 µg/L 80 Primary MCL 0.33        U 0.33        U

Bromomethane 74-83-9 µg/L 8.8 SWGW RBSL 0.34        U 0.34        U

Carbon Disulfide 75-15-0 µg/L 160 Notification Level 0.70       J 1.67        U 1.67        U 0.50        U

Carbon Tetrachloride 56-23-5 µg/L 0.5 Cal MCL 0.20        U 0.33        U 0.33        U 0.20        U

Chlorobenzene 108-90-7 µg/L 70 Cal MCL 0.33        U 0.33        U

Chloroethane 75-00-3 µg/L 16 Taste/Odor 0.30        U 0.33        U 0.33        U 0.30        U

Chloroform 67-66-3 µg/L 80 Primary MCL 0.20        U 0.33        U 0.33        U 0.20        U

Chloromethane 74-87-3 µg/L 5.7 SWGW RBSL 0.30        U 0.33        U 0.33        U 0.30        U

cis-1,2-Dichloroethene 156-59-2 µg/L 6 Cal MCL 0.20        U 0.33        U 0.33        U 0.20        U

cis-1,3-Dichloropropene 10061-01-5 µg/L 0.5 Cal MCL 0.33        U 0.33        U

Cyclohexane 110-82-7 µg/L -- 0.33        U 0.33        U

Dibromochloromethane 124-48-1 µg/L 80 Primary MCL 0.33        U 0.33        U

Dichlorodifluoromethane 75-71-8 µg/L 1,000 Notification Level 0.36        U 0.36        U

Ethylbenzene 100-41-4 µg/L 300 Cal MCL 0.20        U 0.33        U 0.33        U 0.20        U

Isopropylbenzene 98-82-8 µg/L 770 Notification Level 0.33        U 0.33        U

NSample Type N N N

8/19/2020Sample Date 9/10/2020 2/22/2021 2/28/2022

DD159_081920_01_LSample ID DD158_091020_01_L DD-158_022221_01_L DD-158_022822_01_L

DD-159Location ID DD-158 DD-158 DD-158
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Table 2 - VOCs and 1,4-Dioxane

Group Chemical Name CAS No. Units

Groundwater 

Screening 

Reference 

Value Screening Type Result Q Result Q Result Q Result Q

NSample Type N N N

8/19/2020Sample Date 9/10/2020 2/22/2021 2/28/2022

DD159_081920_01_LSample ID DD158_091020_01_L DD-158_022221_01_L DD-158_022822_01_L

DD-159Location ID DD-158 DD-158 DD-158

m,p-Xylene 179601-23-1 µg/L 1,750 Cal MCL 0.50        U 0.67        U 0.50        U 0.50        U

Methyl Acetate 79-20-9 µg/L -- 1.67        U 1.67        U

Methyl Tert-Butyl Ether 1634-04-4 µg/L 5 Secondary MCL 0.33        U 0.33        U

Methylcyclohexane 108-87-2 µg/L -- 0.33        U 0.33        U

Methylene Chloride 75-09-2 µg/L 5 Primary MCL 0.50        U 1.67        U 0.50        U 0.50        U

VOCs o-Xylene 95-47-6 µg/L 1,750 Cal MCL 0.20        U 0.33        U 0.33        U 0.20        U

Styrene 100-42-5 µg/L -- 0.33        U 0.33        U

Tetrachloroethene 127-18-4 µg/L 5 Primary MCL 0.58       J 0.33        U 0.33        U 0.20        U

Toluene 108-88-3 µg/L 150 Cal MCL 0.20        U 0.33        U 0.33        U 0.20        U

trans-1,2-Dichloroethene 156-60-5 µg/L 10 Cal MCL 0.20        U 0.33        U 0.33        U 0.20        U

trans-1,3-Dichloropropene 10061-02-6 µg/L 0.81 SWGW RBSL 0.33        U 0.33        U

Trichloroethene 79-01-6 µg/L 5 Primary MCL 0.20        U 0.33        U 0.33        U 0.28       J

Trichlorofluoromethane 75-69-4 µg/L 150 Cal MCL 0.30        U 0.33        UJ 0.33        U 0.30        U

Vinyl Chloride 75-01-4 µg/L 0.5 Cal MCL 0.20        U 0.33        U 0.33        U 0.20        U

1,4-Dioxane 1,4-Dioxane 123-91-1 µg/L 1 Notification Level 0.50        U 0.10        U 0.10        U 0.50        U

Notes:

-- = Groundwater Screening Reference Value (GSRV) not developed

µg/L = micrograms per liter

Cal = California

MCL = maximum contaminant level

U = nondetect result

J = estimated result

UJ = estimated nondetect result

Q = qualifier

N = normal sample

VOC = volatile organic compound

SWGW RBSL - Site-Wide Groundwater Risk-Based Screening Level proposed in GW RI Report (MWH 2009)

Yellow Highlighting indicates results detected above groundwater screening reference value

Bold indicates detected result
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Table 2 - VOCs and 1,4-Dioxane

Group Chemical Name CAS No. Units

Groundwater 

Screening 

Reference 

Value Screening Type

1,1,1-Trichloroethane 71-55-6 µg/L 200 Primary MCL

1,1,2,2-Tetrachloroethane 79-34-5 µg/L 1 Cal MCL

1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 µg/L 1,200 Cal MCL

1,1,2-Trichloroethane 79-00-5 µg/L 5 Primary MCL

1,1-Dichloroethane 75-34-3 µg/L 5 Cal MCL

1,1-Dichloroethene 75-35-4 µg/L 6 Cal MCL

1,2,3-Trichlorobenzene 87-61-6 µg/L 2.1 SWGW RBSL

1,2,3-Trichloropropane 96-18-4 µg/L 0.005 Notification Level

1,2,4-Trichlorobenzene 120-82-1 µg/L 5 Cal MCL

1,2-Dibromo-3-chloropropane 96-12-8 µg/L 0.2 Primary MCL

1,2-Dibromoethane 106-93-4 µg/L 0.05 Primary MCL

1,2-Dichlorobenzene 95-50-1 µg/L 600 Primary MCL

1,2-Dichloroethane 107-06-2 µg/L 0.5 Cal MCL

1,2-Dichloropropane 78-87-5 µg/L 5 Primary MCL

1,3-Dichlorobenzene 541-73-1 µg/L 600 Archived Advisory Level

1,4-Dichlorobenzene 106-46-7 µg/L 5 Cal MCL

2-Butanone (MEK) 78-93-3 µg/L 3,800 SWGW RBSL

2-Hexanone 591-78-6 µg/L 250 Taste/Odor

4-Methyl-2-pentanone (MIBK) 108-10-1 µg/L 120 Notification Level

VOCs Acetone 67-64-1 µg/L 20,000 Taste/Odor

Benzene 71-43-2 µg/L 1 Cal MCL

Bromochloromethane 74-97-5 µg/L 34,000 Taste/Odor

Bromodichloromethane 75-27-4 µg/L 80 Primary MCL

Bromoform 75-25-2 µg/L 80 Primary MCL

Bromomethane 74-83-9 µg/L 8.8 SWGW RBSL

Carbon Disulfide 75-15-0 µg/L 160 Notification Level

Carbon Tetrachloride 56-23-5 µg/L 0.5 Cal MCL

Chlorobenzene 108-90-7 µg/L 70 Cal MCL

Chloroethane 75-00-3 µg/L 16 Taste/Odor

Chloroform 67-66-3 µg/L 80 Primary MCL

Chloromethane 74-87-3 µg/L 5.7 SWGW RBSL

cis-1,2-Dichloroethene 156-59-2 µg/L 6 Cal MCL

cis-1,3-Dichloropropene 10061-01-5 µg/L 0.5 Cal MCL

Cyclohexane 110-82-7 µg/L --

Dibromochloromethane 124-48-1 µg/L 80 Primary MCL

Dichlorodifluoromethane 75-71-8 µg/L 1,000 Notification Level

Ethylbenzene 100-41-4 µg/L 300 Cal MCL

Isopropylbenzene 98-82-8 µg/L 770 Notification Level

Sample Type

Sample Date

Sample ID

Location ID

Result Q Result Q Result Q Result Q

0.33        U 0.33        U 0.33        U 0.33        U

0.33        U 0.33        U 0.33        U 0.33        U

2.98        U 2.98        U 2.98        U 2.98        U

0.33        U 0.33        U 0.33        U 0.33        U

0.33        U 0.33        U 0.33        U 0.33        U

0.33        U 0.33        UJ 0.33        U 0.33        U

0.33        UJ 0.33        U 0.33        U 0.33        UJ

0.33        U 0.33        U 0.33        U 0.33        U

0.33        U 0.33        U 0.33        U 0.33        U

0.33        U 0.33        U 0.33        U 0.33        U

0.33        U 0.33        U 0.33        U 0.33        U

0.33        U 0.33        U 0.33        U 0.33        U

0.33        U 0.33        U 0.33        U 0.33        U

0.33        U 0.33        U 0.33        U 0.33        U

0.33        U 0.33        U 0.33        U 0.33        U

0.33        U 0.33        U 0.33        U 0.33        U

1.67        U 1.67        U 1.67        U 1.67        U

1.67        U 1.67        U 1.67        U 1.67        U

1.67        U 1.67        U 1.67        U 1.67        U

1.74        U 1.74        U 1.93       J 1.74        U

0.33        U 0.33        U 0.33        U 0.33        U

0.33        U 0.33        U 0.33        U 0.33        U

0.33        U 0.33        U 0.33        U 0.33        U

0.33        U 0.33        U 0.33        U 0.33        U

0.34        U 0.34        U 0.34        U 0.34        U

1.67        U 1.67        U 1.67        U 1.67        U

0.33        U 0.33        U 0.33        U 0.33        U

0.33        U 0.33        U 0.33        U 0.33        U

0.33        U 0.33        U 0.33        U 0.33        U

0.33        U 0.33        U 0.33        U 0.33        U

0.33        U 0.33        U 0.33        U 0.33        U

0.33        U 0.33        U 0.33        U 0.33        U

0.33        U 0.33        U 0.33        U 0.33        U

0.33        U 0.33        U 0.33        U 0.33        U

0.33        U 0.33        U 0.33        U 0.33        U

0.36        U 0.36        U 0.36        U 0.36        U

0.33        U 0.33        U 0.33        U 0.33        U

0.33        U 0.33        U 0.33        U 0.33        U

N NN N

DD-159_022521_01_L DD-159_022522_01_L

3/4/20212/25/2021 2/25/2022 3/4/2020

RD-14DD-159 DD-159 RD-14

RD-14_030420_01_L RD-14_030421_01_L
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Table 2 - VOCs and 1,4-Dioxane

Group Chemical Name CAS No. Units

Groundwater 

Screening 

Reference 

Value Screening Type

Sample Type

Sample Date

Sample ID

Location ID

m,p-Xylene 179601-23-1 µg/L 1,750 Cal MCL

Methyl Acetate 79-20-9 µg/L --

Methyl Tert-Butyl Ether 1634-04-4 µg/L 5 Secondary MCL

Methylcyclohexane 108-87-2 µg/L --

Methylene Chloride 75-09-2 µg/L 5 Primary MCL

VOCs o-Xylene 95-47-6 µg/L 1,750 Cal MCL

Styrene 100-42-5 µg/L --

Tetrachloroethene 127-18-4 µg/L 5 Primary MCL

Toluene 108-88-3 µg/L 150 Cal MCL

trans-1,2-Dichloroethene 156-60-5 µg/L 10 Cal MCL

trans-1,3-Dichloropropene 10061-02-6 µg/L 0.81 SWGW RBSL

Trichloroethene 79-01-6 µg/L 5 Primary MCL

Trichlorofluoromethane 75-69-4 µg/L 150 Cal MCL

Vinyl Chloride 75-01-4 µg/L 0.5 Cal MCL

1,4-Dioxane 1,4-Dioxane 123-91-1 µg/L 1 Notification Level

Notes:

-- = Groundwater Screening Reference Value (GSRV) not developed

µg/L = micrograms per liter

Cal = California

MCL = maximum contaminant level

U = nondetect result

J = estimated result

UJ = estimated nondetect result

Q = qualifier

N = normal sample

VOC = volatile organic compound

SWGW RBSL - Site-Wide Groundwater Risk-Based Screening Level proposed in GW RI Report (MWH 2009)

Yellow Highlighting indicates results detected above groundwater screening reference value

Bold indicates detected result

Result Q Result Q Result Q Result Q

N NN N

DD-159_022521_01_L DD-159_022522_01_L

3/4/20212/25/2021 2/25/2022 3/4/2020

RD-14DD-159 DD-159 RD-14

RD-14_030420_01_L RD-14_030421_01_L

0.67        U 0.50        U 0.67        U 0.67        U

1.67        U 1.67        U 1.67        U 1.67        U

0.33        U 0.33        U 0.33        U 0.33        U

0.33        U 0.33        U 0.33        U 0.33        U

1.67        U 0.50        U 1.67        U 1.67        U

0.33        U 0.33        U 0.33        U 0.33        U

0.33        U 0.33        U 0.33        U 0.33        U

0.33        U 0.33        U 0.33        U 0.33        U

0.33        U 0.33        U 0.33        U 0.33        U

0.33        U 0.33        U 0.33        U 0.33        U

0.33        U 0.33        U 0.33        U 0.33        U

0.33        U 0.33        U 0.55       J 3.02       

0.33        U 0.33        U 0.33        U 0.33        U

0.33        U 0.33        U 0.33        U 0.33        U

0.10        U 0.17       J 16.70      R 0.50       
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Table 2 - VOCs and 1,4-Dioxane

Group Chemical Name CAS No. Units

Groundwater 

Screening 

Reference 

Value Screening Type

1,1,1-Trichloroethane 71-55-6 µg/L 200 Primary MCL

1,1,2,2-Tetrachloroethane 79-34-5 µg/L 1 Cal MCL

1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 µg/L 1,200 Cal MCL

1,1,2-Trichloroethane 79-00-5 µg/L 5 Primary MCL

1,1-Dichloroethane 75-34-3 µg/L 5 Cal MCL

1,1-Dichloroethene 75-35-4 µg/L 6 Cal MCL

1,2,3-Trichlorobenzene 87-61-6 µg/L 2.1 SWGW RBSL

1,2,3-Trichloropropane 96-18-4 µg/L 0.005 Notification Level

1,2,4-Trichlorobenzene 120-82-1 µg/L 5 Cal MCL

1,2-Dibromo-3-chloropropane 96-12-8 µg/L 0.2 Primary MCL

1,2-Dibromoethane 106-93-4 µg/L 0.05 Primary MCL

1,2-Dichlorobenzene 95-50-1 µg/L 600 Primary MCL

1,2-Dichloroethane 107-06-2 µg/L 0.5 Cal MCL

1,2-Dichloropropane 78-87-5 µg/L 5 Primary MCL

1,3-Dichlorobenzene 541-73-1 µg/L 600 Archived Advisory Level

1,4-Dichlorobenzene 106-46-7 µg/L 5 Cal MCL

2-Butanone (MEK) 78-93-3 µg/L 3,800 SWGW RBSL

2-Hexanone 591-78-6 µg/L 250 Taste/Odor

4-Methyl-2-pentanone (MIBK) 108-10-1 µg/L 120 Notification Level

VOCs Acetone 67-64-1 µg/L 20,000 Taste/Odor

Benzene 71-43-2 µg/L 1 Cal MCL

Bromochloromethane 74-97-5 µg/L 34,000 Taste/Odor

Bromodichloromethane 75-27-4 µg/L 80 Primary MCL

Bromoform 75-25-2 µg/L 80 Primary MCL

Bromomethane 74-83-9 µg/L 8.8 SWGW RBSL

Carbon Disulfide 75-15-0 µg/L 160 Notification Level

Carbon Tetrachloride 56-23-5 µg/L 0.5 Cal MCL

Chlorobenzene 108-90-7 µg/L 70 Cal MCL

Chloroethane 75-00-3 µg/L 16 Taste/Odor

Chloroform 67-66-3 µg/L 80 Primary MCL

Chloromethane 74-87-3 µg/L 5.7 SWGW RBSL

cis-1,2-Dichloroethene 156-59-2 µg/L 6 Cal MCL

cis-1,3-Dichloropropene 10061-01-5 µg/L 0.5 Cal MCL

Cyclohexane 110-82-7 µg/L --

Dibromochloromethane 124-48-1 µg/L 80 Primary MCL

Dichlorodifluoromethane 75-71-8 µg/L 1,000 Notification Level

Ethylbenzene 100-41-4 µg/L 300 Cal MCL

Isopropylbenzene 98-82-8 µg/L 770 Notification Level

Sample Type

Sample Date

Sample ID

Location ID

Result Q

0.33        U

0.33        U

2.98        U

0.33        U

0.33        U

0.33        U

0.33        U

0.33        U

0.33        U

0.33        U

0.33        U

0.33        U

0.33        U

0.33        U

0.33        U

0.33        U

1.67        U

1.67        U

1.67        U

1.74        U

0.33        U

0.33        U

0.33        U

0.33        U

0.34        U

1.67        U

0.33        U

0.33        U

0.33        U

0.33        U

0.33        U

0.33        U

0.33        U

0.33        U

0.33        U

0.36        U

0.33        U

0.33        U

N

RD-14_022122_01_L

2/21/2022

RD-14
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Table 2 - VOCs and 1,4-Dioxane

Group Chemical Name CAS No. Units

Groundwater 

Screening 

Reference 

Value Screening Type

Sample Type

Sample Date

Sample ID

Location ID

m,p-Xylene 179601-23-1 µg/L 1,750 Cal MCL

Methyl Acetate 79-20-9 µg/L --

Methyl Tert-Butyl Ether 1634-04-4 µg/L 5 Secondary MCL

Methylcyclohexane 108-87-2 µg/L --

Methylene Chloride 75-09-2 µg/L 5 Primary MCL

VOCs o-Xylene 95-47-6 µg/L 1,750 Cal MCL

Styrene 100-42-5 µg/L --

Tetrachloroethene 127-18-4 µg/L 5 Primary MCL

Toluene 108-88-3 µg/L 150 Cal MCL

trans-1,2-Dichloroethene 156-60-5 µg/L 10 Cal MCL

trans-1,3-Dichloropropene 10061-02-6 µg/L 0.81 SWGW RBSL

Trichloroethene 79-01-6 µg/L 5 Primary MCL

Trichlorofluoromethane 75-69-4 µg/L 150 Cal MCL

Vinyl Chloride 75-01-4 µg/L 0.5 Cal MCL

1,4-Dioxane 1,4-Dioxane 123-91-1 µg/L 1 Notification Level

Notes:

-- = Groundwater Screening Reference Value (GSRV) not developed

µg/L = micrograms per liter

Cal = California

MCL = maximum contaminant level

U = nondetect result

J = estimated result

UJ = estimated nondetect result

Q = qualifier

N = normal sample

VOC = volatile organic compound

SWGW RBSL - Site-Wide Groundwater Risk-Based Screening Level proposed in GW RI Report (MWH 2009)

Yellow Highlighting indicates results detected above groundwater screening reference value

Bold indicates detected result

Result Q

N

RD-14_022122_01_L

2/21/2022

RD-14

0.50        U

1.67        U

0.33        U

0.33        U

0.50        U

0.33        U

0.33        U

0.33        U

0.33        U

0.33        U

0.33        U

0.40       J

0.33        U

0.33        U

0.52       
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Table 3 - Metals, Mercury, Floride, and Nitrate

Group Chemical Name CAS No. Units

Groundwater 

Screening 

Reference 

Value Screening Type Result Q Result Q Result Q

Aluminum 7429-90-5 µg/L 13,000 SWGW RBSL 19.3 U

Aluminum 7429-90-5 µg/L 200 Secondary MCL 2,500 1,540

Antimony 7440-36-0 µg/L 2.5 SSFL Comparison 1.7 1.8 J 2.03 J

Arsenic 7440-38-2 µg/L 7.7 SSFL Comparison 3.27 6.24 3.73 J

Barium 7440-39-3 µg/L 150 SSFL Comparison 54.3 66.2 46.9

Beryllium 7440-41-7 µg/L 0.14 SSFL Comparison 0.241 J 0.2 U 0.2 U

Boron 7440-42-8 µg/L 340 SSFL Comparison 132 96.2 93.2

Cadmium 7440-43-9 µg/L 0.2 SSFL Comparison 0.2 U 0.3 U 0.3 U

Calcium 7440-70-2 µg/L -- 59,400 73,900 71,700

Chromium 7440-47-3 µg/L 14 SSFL Comparison 7.9 6.17 J 3 U

Cobalt 7440-48-4 µg/L 1.9 SSFL Comparison 3.8 1.41 0.351 J

Copper 7440-50-8 µg/L 4.7 SSFL Comparison 55.2 13.9 0.3 U

Iron 7439-89-6 µg/L 4,100 SSFL Comparison 6,140 4,690 33 U

Lead 7439-92-1 µg/L 11 SSFL Comparison 3.07 1.34 J 0.5 U

Metals Lithium 7439-93-2 µg/L -- 53

Magnesium 7439-95-4 µg/L 77,000 SSFL Comparison 10,400 14,600 12,800

Manganese 7439-96-5 µg/L 150 SSFL Comparison 136 73.6 13.9

Molybdenum 7439-98-7 µg/L 2.2 SSFL Comparison 32 12.1 14.4

Nickel 7440-02-0 µg/L 17 SSFL Comparison 11.9 4.53 1.31 J

Phosphorus 7723-14-0 µg/L -- 187

Potassium 7440-09-7 µg/L 9,600 SSFL Comparison 7,030 5,800 J 5,290 J

Selenium 7782-49-2 µg/L 1.6 SSFL Comparison 0.96 J 2 U 2 U

Silver 7440-22-4 µg/L 0.17 SSFL Comparison 0.2 U 0.3 U 0.3 U

Sodium 7440-23-5 µg/L 190,000 SSFL Comparison 57,100 46,000 46,000

Strontium 7440-24-6 µg/L 800 SSFL Comparison 147 226 202

Thallium 7440-28-0 µg/L 0.13 SSFL Comparison 0.2 U 0.6 U 0.6 U

Tin 7440-31-5 µg/L 2.4 SSFL Comparison 0.225 J 1 U 1 U

Titanium 7440-32-6 µg/L -- 66.2

Vanadium 7440-62-2 µg/L 2.6 SSFL Comparison 15.8 13.7 J 5.89 J

Zinc 7440-66-6 µg/L 6,300 SSFL Comparison 120 36.4 3.3 U

Zirconium 7440-67-7 µg/L -- 2 U

Sample Type N N N

Sample Date 9/10/2020 2/22/2021 2/22/2021

Sample ID DD158_091020_01_L DD-158_022221_01_L DD-158_022221_01_L DISSOLVED

Location ID DD-158 DD-158 DD-158
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Table 3 - Metals, Mercury, Floride, and Nitrate

Group Chemical Name CAS No. Units

Groundwater 

Screening 

Reference 

Value Screening Type Result Q Result Q Result Q

Sample Type N N N

Sample Date 9/10/2020 2/22/2021 2/22/2021

Sample ID DD158_091020_01_L DD-158_022221_01_L DD-158_022221_01_L DISSOLVED

Location ID DD-158 DD-158 DD-158

Mercury Mercury 7439-97-6 µg/L 0.063 SSFL Comparison 0.1 U 0.067 U 0.067 U

Fluoride Fluoride 16984-48-8 µg/L 800 SSFL Comparison

Notes:

-- = Groundwater Screen Reference Value (GSRV) not developed

µg/L = micrograms per liter

Cal = California

MCL = maximum contaminant level

U = nondetect result

J = estimated result

UJ = estimated nondetect result

Q = qualifier

N = normal sample

SWGW RBSL - Site-Wide Groundwater Risk-Based Screening Level proposed in GW RI Report (MWH 2009)

Yellow Highlighting indicates results detected above groundwater screening reference value

Bold indicates detected result
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Table 3 - Metals, Mercury, Floride, and Nitrate

Group Chemical Name CAS No. Units

Groundwater 

Screening 

Reference 

Value Screening Type

Aluminum 7429-90-5 µg/L 13,000 SWGW RBSL

Aluminum 7429-90-5 µg/L 200 Secondary MCL

Antimony 7440-36-0 µg/L 2.5 SSFL Comparison

Arsenic 7440-38-2 µg/L 7.7 SSFL Comparison

Barium 7440-39-3 µg/L 150 SSFL Comparison

Beryllium 7440-41-7 µg/L 0.14 SSFL Comparison

Boron 7440-42-8 µg/L 340 SSFL Comparison

Cadmium 7440-43-9 µg/L 0.2 SSFL Comparison

Calcium 7440-70-2 µg/L --

Chromium 7440-47-3 µg/L 14 SSFL Comparison

Cobalt 7440-48-4 µg/L 1.9 SSFL Comparison

Copper 7440-50-8 µg/L 4.7 SSFL Comparison

Iron 7439-89-6 µg/L 4,100 SSFL Comparison

Lead 7439-92-1 µg/L 11 SSFL Comparison

Metals Lithium 7439-93-2 µg/L --

Magnesium 7439-95-4 µg/L 77,000 SSFL Comparison

Manganese 7439-96-5 µg/L 150 SSFL Comparison

Molybdenum 7439-98-7 µg/L 2.2 SSFL Comparison

Nickel 7440-02-0 µg/L 17 SSFL Comparison

Phosphorus 7723-14-0 µg/L --

Potassium 7440-09-7 µg/L 9,600 SSFL Comparison

Selenium 7782-49-2 µg/L 1.6 SSFL Comparison

Silver 7440-22-4 µg/L 0.17 SSFL Comparison

Sodium 7440-23-5 µg/L 190,000 SSFL Comparison

Strontium 7440-24-6 µg/L 800 SSFL Comparison

Thallium 7440-28-0 µg/L 0.13 SSFL Comparison

Tin 7440-31-5 µg/L 2.4 SSFL Comparison

Titanium 7440-32-6 µg/L --

Vanadium 7440-62-2 µg/L 2.6 SSFL Comparison

Zinc 7440-66-6 µg/L 6,300 SSFL Comparison

Zirconium 7440-67-7 µg/L --

Sample Type

Sample Date

Sample ID

Location ID

Result Q Result Q Result Q

19.3 U

30.7 J 380

1 U 1 U 0.693 J

2.29 J 2.68 J 1.65

44.6 43.4 29.3

0.2 U 0.2 U 0.1 U

83.6 80.6 83.4

0.3 U 0.3 U 0.2 U

95,300 94,000 72,400

3 U 3 U 1.67

0.342 J 0.3 U 1.04

0.53 J 0.585 J 3.05

83.5 J 33 U 772

0.5 U 0.5 U 0.804 J

47.9

16,000 16,100 12,200

9.47 7.42 60.3

3.92 3.82 10.3

1.98 J 1.3 J 3.44

29.7 J

4,820 4,800 5,570

1.5 U 1.5 U 0.3 U

0.3 U 0.3 U 0.2 U

42,700 40,900 35,600

227 225 213

0.6 U 0.6 U 0.2 U

1 U 1 U 0.2 U

20

6.95 J 7.43 J 1.67

3.3 U 3.3 U 10 U

2 U

N NN

2/28/2022 2/28/2022 8/19/2020

DD-158_022822_01_L DISSOLVED DD159_081920_01_LDD-158_022822_01_L

DD-159DD-158 DD-158
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Table 3 - Metals, Mercury, Floride, and Nitrate

Group Chemical Name CAS No. Units

Groundwater 

Screening 

Reference 

Value Screening Type

Sample Type

Sample Date

Sample ID

Location ID

Mercury Mercury 7439-97-6 µg/L 0.063 SSFL Comparison

Fluoride Fluoride 16984-48-8 µg/L 800 SSFL Comparison

Notes:

-- = Groundwater Screen Reference Value (GSRV) not developed

µg/L = micrograms per liter

Cal = California

MCL = maximum contaminant level

U = nondetect result

J = estimated result

UJ = estimated nondetect result

Q = qualifier

N = normal sample

SWGW RBSL - Site-Wide Groundwater Risk-Based Screening Level proposed in GW RI Report (MWH 2009)

Yellow Highlighting indicates results detected above groundwater screening reference value

Bold indicates detected result

Result Q Result Q Result Q

N NN

2/28/2022 2/28/2022 8/19/2020

DD-158_022822_01_L DISSOLVED DD159_081920_01_LDD-158_022822_01_L

DD-159DD-158 DD-158

0.067 U 0.067 U 0.1 U
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Table 3 - Metals, Mercury, Floride, and Nitrate

Group Chemical Name CAS No. Units

Groundwater 

Screening 

Reference 

Value Screening Type

Aluminum 7429-90-5 µg/L 13,000 SWGW RBSL

Aluminum 7429-90-5 µg/L 200 Secondary MCL

Antimony 7440-36-0 µg/L 2.5 SSFL Comparison

Arsenic 7440-38-2 µg/L 7.7 SSFL Comparison

Barium 7440-39-3 µg/L 150 SSFL Comparison

Beryllium 7440-41-7 µg/L 0.14 SSFL Comparison

Boron 7440-42-8 µg/L 340 SSFL Comparison

Cadmium 7440-43-9 µg/L 0.2 SSFL Comparison

Calcium 7440-70-2 µg/L --

Chromium 7440-47-3 µg/L 14 SSFL Comparison

Cobalt 7440-48-4 µg/L 1.9 SSFL Comparison

Copper 7440-50-8 µg/L 4.7 SSFL Comparison

Iron 7439-89-6 µg/L 4,100 SSFL Comparison

Lead 7439-92-1 µg/L 11 SSFL Comparison

Metals Lithium 7439-93-2 µg/L --

Magnesium 7439-95-4 µg/L 77,000 SSFL Comparison

Manganese 7439-96-5 µg/L 150 SSFL Comparison

Molybdenum 7439-98-7 µg/L 2.2 SSFL Comparison

Nickel 7440-02-0 µg/L 17 SSFL Comparison

Phosphorus 7723-14-0 µg/L --

Potassium 7440-09-7 µg/L 9,600 SSFL Comparison

Selenium 7782-49-2 µg/L 1.6 SSFL Comparison

Silver 7440-22-4 µg/L 0.17 SSFL Comparison

Sodium 7440-23-5 µg/L 190,000 SSFL Comparison

Strontium 7440-24-6 µg/L 800 SSFL Comparison

Thallium 7440-28-0 µg/L 0.13 SSFL Comparison

Tin 7440-31-5 µg/L 2.4 SSFL Comparison

Titanium 7440-32-6 µg/L --

Vanadium 7440-62-2 µg/L 2.6 SSFL Comparison

Zinc 7440-66-6 µg/L 6,300 SSFL Comparison

Zirconium 7440-67-7 µg/L --

Sample Type

Sample Date

Sample ID

Location ID

Result Q Result Q

49.8 J

112

1.35 J 1.33 J

3.61 U 3.37 J

39.6 39.5

0.2 U 0.2 U

78.4 79.4

0.3 U 0.3 U

94,000 91,000

3 U 3 U

0.41 J 0.344 J

0.496 J 0.3 U

263 76.3 J

0.5 U 0.5 U

14,300 14,900

26.3 22.4

4.36 4.29

1.15 J 1 J

5,240 J 5,270 J

2 U 2 U

0.3 U 0.3 U

33,800 34,000

276 282

0.6 U 0.6 U

1 U 1 U

3.81 J 3.36 J

3.3 U 3.3 U

N N

2/25/2021 2/25/2021

DD-159_022521_01_L DD-159_022521_01_L DISSOLVED

DD-159 DD-159
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Table 3 - Metals, Mercury, Floride, and Nitrate

Group Chemical Name CAS No. Units

Groundwater 

Screening 

Reference 

Value Screening Type

Sample Type

Sample Date

Sample ID

Location ID

Mercury Mercury 7439-97-6 µg/L 0.063 SSFL Comparison

Fluoride Fluoride 16984-48-8 µg/L 800 SSFL Comparison

Notes:

-- = Groundwater Screen Reference Value (GSRV) not developed

µg/L = micrograms per liter

Cal = California

MCL = maximum contaminant level

U = nondetect result

J = estimated result

UJ = estimated nondetect result

Q = qualifier

N = normal sample

SWGW RBSL - Site-Wide Groundwater Risk-Based Screening Level proposed in GW RI Report (MWH 2009)

Yellow Highlighting indicates results detected above groundwater screening reference value

Bold indicates detected result

Result Q Result Q

N N

2/25/2021 2/25/2021

DD-159_022521_01_L DD-159_022521_01_L DISSOLVED

DD-159 DD-159

0.067 U 0.067 U
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Table 3 - Metals, Mercury, Floride, and Nitrate

Group Chemical Name CAS No. Units

Groundwater 

Screening 

Reference 

Value Screening Type

Aluminum 7429-90-5 µg/L 13,000 SWGW RBSL

Aluminum 7429-90-5 µg/L 200 Secondary MCL

Antimony 7440-36-0 µg/L 2.5 SSFL Comparison

Arsenic 7440-38-2 µg/L 7.7 SSFL Comparison

Barium 7440-39-3 µg/L 150 SSFL Comparison

Beryllium 7440-41-7 µg/L 0.14 SSFL Comparison

Boron 7440-42-8 µg/L 340 SSFL Comparison

Cadmium 7440-43-9 µg/L 0.2 SSFL Comparison

Calcium 7440-70-2 µg/L --

Chromium 7440-47-3 µg/L 14 SSFL Comparison

Cobalt 7440-48-4 µg/L 1.9 SSFL Comparison

Copper 7440-50-8 µg/L 4.7 SSFL Comparison

Iron 7439-89-6 µg/L 4,100 SSFL Comparison

Lead 7439-92-1 µg/L 11 SSFL Comparison

Metals Lithium 7439-93-2 µg/L --

Magnesium 7439-95-4 µg/L 77,000 SSFL Comparison

Manganese 7439-96-5 µg/L 150 SSFL Comparison

Molybdenum 7439-98-7 µg/L 2.2 SSFL Comparison

Nickel 7440-02-0 µg/L 17 SSFL Comparison

Phosphorus 7723-14-0 µg/L --

Potassium 7440-09-7 µg/L 9,600 SSFL Comparison

Selenium 7782-49-2 µg/L 1.6 SSFL Comparison

Silver 7440-22-4 µg/L 0.17 SSFL Comparison

Sodium 7440-23-5 µg/L 190,000 SSFL Comparison

Strontium 7440-24-6 µg/L 800 SSFL Comparison

Thallium 7440-28-0 µg/L 0.13 SSFL Comparison

Tin 7440-31-5 µg/L 2.4 SSFL Comparison

Titanium 7440-32-6 µg/L --

Vanadium 7440-62-2 µg/L 2.6 SSFL Comparison

Zinc 7440-66-6 µg/L 6,300 SSFL Comparison

Zirconium 7440-67-7 µg/L --

Sample Type

Sample Date

Sample ID

Location ID

Result Q Result Q Result Q

53.7

383

1 U 1 U

2.57 J 2.32 J

43.5 44.7

0.2 U 0.2 U

64.2 64.2

0.3 U 0.3 U

93,300 95,600

3 U 3 U

0.312 J 0.3 U

1.05 J 0.476 J

1,050 154

0.5 U 0.5 U

15,700 15,700

43.6 36.1

3.22 3.3

1.13 J 0.6 J

4,510 4,480

1.5 U 1.5 U

0.3 U 0.3 U

31,800 32,000

271 271

0.6 U 0.6 U

1 U 1 U

3.3 U 3.3 U

3.3 U 3.3 U

N N

3/4/2020

N

RD-14_030420_01_L

2/25/2022 2/25/2022

DD-159_022522_01_L DD-159_022522_01_L DISSOLVED

DD-159 DD-159 RD-14
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Table 3 - Metals, Mercury, Floride, and Nitrate

Group Chemical Name CAS No. Units

Groundwater 

Screening 

Reference 

Value Screening Type

Sample Type

Sample Date

Sample ID

Location ID

Mercury Mercury 7439-97-6 µg/L 0.063 SSFL Comparison

Fluoride Fluoride 16984-48-8 µg/L 800 SSFL Comparison

Notes:

-- = Groundwater Screen Reference Value (GSRV) not developed

µg/L = micrograms per liter

Cal = California

MCL = maximum contaminant level

U = nondetect result

J = estimated result

UJ = estimated nondetect result

Q = qualifier

N = normal sample

SWGW RBSL - Site-Wide Groundwater Risk-Based Screening Level proposed in GW RI Report (MWH 2009)

Yellow Highlighting indicates results detected above groundwater screening reference value

Bold indicates detected result

Result Q Result Q Result Q

N N

3/4/2020

N

RD-14_030420_01_L

2/25/2022 2/25/2022

DD-159_022522_01_L DD-159_022522_01_L DISSOLVED

DD-159 DD-159 RD-14

0.086 J 0.067 U

264
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Table 3 - Metals, Mercury, Floride, and Nitrate

Group Chemical Name CAS No. Units

Groundwater 

Screening 

Reference 

Value Screening Type

Aluminum 7429-90-5 µg/L 13,000 SWGW RBSL

Aluminum 7429-90-5 µg/L 200 Secondary MCL

Antimony 7440-36-0 µg/L 2.5 SSFL Comparison

Arsenic 7440-38-2 µg/L 7.7 SSFL Comparison

Barium 7440-39-3 µg/L 150 SSFL Comparison

Beryllium 7440-41-7 µg/L 0.14 SSFL Comparison

Boron 7440-42-8 µg/L 340 SSFL Comparison

Cadmium 7440-43-9 µg/L 0.2 SSFL Comparison

Calcium 7440-70-2 µg/L --

Chromium 7440-47-3 µg/L 14 SSFL Comparison

Cobalt 7440-48-4 µg/L 1.9 SSFL Comparison

Copper 7440-50-8 µg/L 4.7 SSFL Comparison

Iron 7439-89-6 µg/L 4,100 SSFL Comparison

Lead 7439-92-1 µg/L 11 SSFL Comparison

Metals Lithium 7439-93-2 µg/L --

Magnesium 7439-95-4 µg/L 77,000 SSFL Comparison

Manganese 7439-96-5 µg/L 150 SSFL Comparison

Molybdenum 7439-98-7 µg/L 2.2 SSFL Comparison

Nickel 7440-02-0 µg/L 17 SSFL Comparison

Phosphorus 7723-14-0 µg/L --

Potassium 7440-09-7 µg/L 9,600 SSFL Comparison

Selenium 7782-49-2 µg/L 1.6 SSFL Comparison

Silver 7440-22-4 µg/L 0.17 SSFL Comparison

Sodium 7440-23-5 µg/L 190,000 SSFL Comparison

Strontium 7440-24-6 µg/L 800 SSFL Comparison

Thallium 7440-28-0 µg/L 0.13 SSFL Comparison

Tin 7440-31-5 µg/L 2.4 SSFL Comparison

Titanium 7440-32-6 µg/L --

Vanadium 7440-62-2 µg/L 2.6 SSFL Comparison

Zinc 7440-66-6 µg/L 6,300 SSFL Comparison

Zirconium 7440-67-7 µg/L --

Sample Type

Sample Date

Sample ID

Location ID

Result Q Result Q

28.9 J

19.3 U

1 U 1 U

2 U 2 U

42.1 41.4

0.2 U 0.2 U

57.6 57.4

0.3 U 0.3 U

106,000 106,000

3 U 3 U

0.3 U 0.3 U

0.701 J 0.47 J

33 U 33 U

0.5 U 0.5 U

16,400 15,500

6.86 6.77

1.3 1.22

1.22 J 1.22 J

4,630 J 4,440 J

2 U 2 U

0.3 U 0.3 U

41,600 39,100

294 272

0.6 U 0.6 U

1 U 1 U

3.3 U 3.3 U

184 177

2/22/2021 2/22/2021

N N

RD-14_022221_01_L RD-14_022221_01_L DISSOLVED

RD-14 RD-14
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Table 3 - Metals, Mercury, Floride, and Nitrate

Group Chemical Name CAS No. Units

Groundwater 

Screening 

Reference 

Value Screening Type

Sample Type

Sample Date

Sample ID

Location ID

Mercury Mercury 7439-97-6 µg/L 0.063 SSFL Comparison

Fluoride Fluoride 16984-48-8 µg/L 800 SSFL Comparison

Notes:

-- = Groundwater Screen Reference Value (GSRV) not developed

µg/L = micrograms per liter

Cal = California

MCL = maximum contaminant level

U = nondetect result

J = estimated result

UJ = estimated nondetect result

Q = qualifier

N = normal sample

SWGW RBSL - Site-Wide Groundwater Risk-Based Screening Level proposed in GW RI Report (MWH 2009)

Yellow Highlighting indicates results detected above groundwater screening reference value

Bold indicates detected result

Result Q Result Q

2/22/2021 2/22/2021

N N

RD-14_022221_01_L RD-14_022221_01_L DISSOLVED

RD-14 RD-14

0.067 U 0.067 U

344
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Table 3 - Metals, Mercury, Floride, and Nitrate

Group Chemical Name CAS No. Units

Groundwater 

Screening 

Reference 

Value Screening Type

Aluminum 7429-90-5 µg/L 13,000 SWGW RBSL

Aluminum 7429-90-5 µg/L 200 Secondary MCL

Antimony 7440-36-0 µg/L 2.5 SSFL Comparison

Arsenic 7440-38-2 µg/L 7.7 SSFL Comparison

Barium 7440-39-3 µg/L 150 SSFL Comparison

Beryllium 7440-41-7 µg/L 0.14 SSFL Comparison

Boron 7440-42-8 µg/L 340 SSFL Comparison

Cadmium 7440-43-9 µg/L 0.2 SSFL Comparison

Calcium 7440-70-2 µg/L --

Chromium 7440-47-3 µg/L 14 SSFL Comparison

Cobalt 7440-48-4 µg/L 1.9 SSFL Comparison

Copper 7440-50-8 µg/L 4.7 SSFL Comparison

Iron 7439-89-6 µg/L 4,100 SSFL Comparison

Lead 7439-92-1 µg/L 11 SSFL Comparison

Metals Lithium 7439-93-2 µg/L --

Magnesium 7439-95-4 µg/L 77,000 SSFL Comparison

Manganese 7439-96-5 µg/L 150 SSFL Comparison

Molybdenum 7439-98-7 µg/L 2.2 SSFL Comparison

Nickel 7440-02-0 µg/L 17 SSFL Comparison

Phosphorus 7723-14-0 µg/L --

Potassium 7440-09-7 µg/L 9,600 SSFL Comparison

Selenium 7782-49-2 µg/L 1.6 SSFL Comparison

Silver 7440-22-4 µg/L 0.17 SSFL Comparison

Sodium 7440-23-5 µg/L 190,000 SSFL Comparison

Strontium 7440-24-6 µg/L 800 SSFL Comparison

Thallium 7440-28-0 µg/L 0.13 SSFL Comparison

Tin 7440-31-5 µg/L 2.4 SSFL Comparison

Titanium 7440-32-6 µg/L --

Vanadium 7440-62-2 µg/L 2.6 SSFL Comparison

Zinc 7440-66-6 µg/L 6,300 SSFL Comparison

Zirconium 7440-67-7 µg/L --

Sample Type

Sample Date

Sample ID

Location ID

Result Q Result Q

19.3 U

19.3 U

1 U 1 U

2 U 2.07 J

36.3 36.3

0.2 U 0.2 U

56.9 59.7

0.3 U 0.3 U

98,300 98,100

3 U 3 U

0.3 U 0.3 U

1.11 J 0.721 J

54.3 J 33 U

0.5 U 0.5 U

14,500 14,300

2.38 J 2.31 J

1.4 1.34

10.7 0.742 J

3,880 3,820

1.5 U 1.5 U

0.3 U 0.3 U

35,100 34,900

252 250

0.6 U 0.6 U

1 U 1 U

3.3 U 3.3 U

125 123

2/21/2022 2/21/2022

N N

RD-14_022122_01_L RD-14_022122_01_L DISSOLVED

RD-14 RD-14
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Table 3 - Metals, Mercury, Floride, and Nitrate

Group Chemical Name CAS No. Units

Groundwater 

Screening 

Reference 

Value Screening Type

Sample Type

Sample Date

Sample ID

Location ID

Mercury Mercury 7439-97-6 µg/L 0.063 SSFL Comparison

Fluoride Fluoride 16984-48-8 µg/L 800 SSFL Comparison

Notes:

-- = Groundwater Screen Reference Value (GSRV) not developed

µg/L = micrograms per liter

Cal = California

MCL = maximum contaminant level

U = nondetect result

J = estimated result

UJ = estimated nondetect result

Q = qualifier

N = normal sample

SWGW RBSL - Site-Wide Groundwater Risk-Based Screening Level proposed in GW RI Report (MWH 2009)

Yellow Highlighting indicates results detected above groundwater screening reference value

Bold indicates detected result

Result Q Result Q

2/21/2022 2/21/2022

N N

RD-14_022122_01_L RD-14_022122_01_L DISSOLVED

RD-14 RD-14

0.067 U 0.067 U

222
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Table 4 - Nitrate and DRO/GRO/TPH

Group Chemical Name CAS No. Units

Groundwater 

Screening 

Reference 

Value Screening Type Result Q Result Q

Nitrate Nitrate 14797-55-8 µg/L 45,000 Cal MCL 72.3 J-

Diesel Range Organics [C10-C28] DRO C10-C28 µg/L 100 Taste/Odor 75 U

Gasoline Range Organics (GRO)-C6-C10 PHCC6C10 µg/L 5 Taste/Odor 16.7 U 16.7 U

Total Petroleum Hydrocarbons as Diesel 68334-30-5 µg/L -- 70.9 U

Notes:

-- = Groundwater Screen Reference Value (GSRV) not developed

µg/L = micrograms per liter

Cal = California

MCL = maximum contaminant level

U = nondetect result

J = estimated result

UJ = estimated nondetect result

Q = qualifier

N = normal sample

DRO = diesel range organic

GRO = gasoline range organic

TPH = total petroluem hydrocarbon

SWGW RBSL - Site-Wide Groundwater Risk-Based Screening Level proposed in GW RI Report (MWH 2009)

Yellow Highlighting indicates results detected above groundwater screening reference value

Bold indicates detected result

DRO/GRO/TPH

N N

3/4/2021

Sample Type

3/4/2020Sample Date

RD-14_030420_01_L RD-14_030421_01_L

RD-14

Sample ID

RD-14Location ID

1 of 1



Table 5 - Radiochemistry

Group Chemical Name CAS No. Units

Groundwater 

Screening 

Reference Value Screening Type Result Q Result Q Result Q

Actinium-228 14331-83-0 pCi/L -- -13.4 U -13.3 U

Americium-241 14596-10-2 pCi/L -- 2.9 U 15.1 U

Antimony-124 14683-10-4 pCi/L -- -15.4 U 3.32 U

Antimony-125 14234-35-6 pCi/L 300 Primary MCL 13.5 U 3.27 U

Barium-133 13981-41-4 pCi/L 1,520 Primary MCL 6.96 U -2.52 U

Barium-140 14798-08-4 pCi/L -- -8.67 U 16.2 U

Beryllium-7 13966-02-4 pCi/L -- -12.9 U 0.181 U

Bismuth-212 14913-49-6 pCi/L -- 16.8 U -27.6 U

Bismuth-214 14733-03-0 pCi/L -- 0 UJ 1.82 U

Cerium-139 13982-30-4 pCi/L -- -0.165 U -2.88 U

Cerium-141 13967-74-3 pCi/L -- -10.8 U -3.98 U

Cerium-144 14762-78-8 pCi/L -- 11.4 U 0.645 U

Cesium-134 13967-70-9 pCi/L 80 Primary MCL -1.92 U 1.71 U

Cesium-136 14234-29-8 pCi/L -- 2.65 U -10.1 U

Cesium-137 10045-97-3 pCi/L 200 Primary MCL 0.839 U -0.559 U

Chromium-51 14392-02-0 pCi/L -- 21.2 U 18.5 U

Cobalt-56 14093-03-9 pCi/L -- 4.75 U -0.522 U

Cobalt-57 13981-50-5 pCi/L 1,000 Primary MCL 0.167 U 1.21 U

Cobalt-58 13981-38-9 pCi/L -- -1.32 U 0.0647 U

Radiochemistry Cobalt-60 10198-40-0 pCi/L 100 Primary MCL -1.6 U -1.01 U

Europium-152 14683-23-9 pCi/L 200 Primary MCL 4.22 U 6.93 U

Europium-154 15585-10-1 pCi/L -- -12.3 U 0.272 U

Europium-155 14391-16-3 pCi/L -- 2.06 U -1.58 U

Gross Alpha 12587-46-1 pCi/L 15 Primary MCL 32.599 15.5 8.45

Gross Beta 12587-47-2 pCi/L 50 Cal MCL 17.149 16.1 J 11.5 J

Iridium-192 14694-69-0 pCi/L -- -0.866 U -3.24 U

Iron-59 14596-12-4 pCi/L -- -1.62 U -0.284 U

Lead-210 14255-04-0 pCi/L -- -746 U 144 U

Lead-212 15092-94-1 pCi/L -- 0 UJ 5.75 U

Lead-214 15067-28-4 pCi/L -- -6.88 U 1.4 U

Manganese-54 13966-31-9 pCi/L 300 Primary MCL -1.35 U 0.956 U

Mercury-203 13982-78-0 pCi/L -- 0.641 U 4.83 U

Neodymium-147 14269-74-0 pCi/L -- -104 U 27.5 U

Neptunium-239 13968-59-7 pCi/L -- -16.5 U -9.44 U

Niobium-94 14681-63-1 pCi/L 707 Primary MCL -1.05 U -0.63 U

Niobium-95 13967-76-5 pCi/L -- 1.05 U 1.72 U

Potassium-40 13966-00-2 pCi/L -- 59 U 56.4 U

Promethium-144 14834-73-2 pCi/L -- 1.1 U -1.2 U

Promethium-146 14834-74-3 pCi/L -- 0.67 U 0.233 U

Radium-226 13982-63-3 pCi/L 5 Primary MCL 1.03 1

Radium-228 15262-20-1 pCi/L 5 Primary MCL 1.44 U 3.1

Ruthenium-106 13967-48-1 pCi/L -- 2.84 U -7.25 U

Location ID

Sample ID

Sample Date

Sample Type

DD-158

2021-02

DD-158_022221_01_L DISSOLVED

2/22/2021

DD-158

2021-02

DD-158_022221_01_L

2/22/2021

DD-158

2020-09

DD158_091020_01_L

9/10/2020
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Group Chemical Name CAS No. Units

Groundwater 

Screening 

Reference Value Screening Type Result Q Result Q Result Q

Location ID

Sample ID

Sample Date

Sample Type

DD-158

2021-02

DD-158_022221_01_L DISSOLVED

2/22/2021

DD-158

2021-02

DD-158_022221_01_L

2/22/2021

DD-158

2020-09

DD158_091020_01_L

9/10/2020

Silver-110m 378784-24-8 pCi/L -- -3.06 U -1.77 U

Sodium-22 13966-32-0 pCi/L 400 Primary MCL -4.47 U 0.0963 U

Strontium-90 10098-97-2 pCi/L 8 Primary MCL 0.111 U 0.61 U

Thallium-208 14913-50-9 pCi/L -- -0.643 U -2.54 U

Thorium-234 15065-10-8 pCi/L -- -69.8 U -69.8 U

Radiochemistry Tin 113 13966-06-8 pCi/L -- 3 U 1.14 U

Uranium-233/234 U-233/234 pCi/L 20 Cal MCL 8.69 7.12

Uranium-235 15117-96-1 pCi/L 20 Cal MCL 3.22 U -6.48 U

Uranium-235/236 U-235/236 pCi/L 20 Cal MCL 0.589 U 0.573

Uranium-238 7440-61-1 pCi/L 20 Cal MCL 8.02 7.6

Yttrium-88 13982-36-0 pCi/L -- 5.34 U -0.383 U

Zinc-65 13982-39-3 pCi/L -- 4.12 U 3.59 U

Zirconium-95 13967-71-0 pCi/L -- 3.3 U 5.23 U

Notes:

-- = Groundwater Screen Reference Value (GSRV) not developed

pCi/L = picocuries per liter

Cal = California

MCL = maximum contaminant level

U = nondetect result

J = estimated result

UJ = estimated nondetect result

Q = qualifier

Yellow Highlighting indicates results detected above groundwater screening reference value

Bold indicates detected result
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Table 5 - Radiochemistry

Group Chemical Name CAS No. Units

Groundwater 

Screening 

Reference Value Screening Type

Actinium-228 14331-83-0 pCi/L --

Americium-241 14596-10-2 pCi/L --

Antimony-124 14683-10-4 pCi/L --

Antimony-125 14234-35-6 pCi/L 300 Primary MCL

Barium-133 13981-41-4 pCi/L 1,520 Primary MCL

Barium-140 14798-08-4 pCi/L --

Beryllium-7 13966-02-4 pCi/L --

Bismuth-212 14913-49-6 pCi/L --

Bismuth-214 14733-03-0 pCi/L --

Cerium-139 13982-30-4 pCi/L --

Cerium-141 13967-74-3 pCi/L --

Cerium-144 14762-78-8 pCi/L --

Cesium-134 13967-70-9 pCi/L 80 Primary MCL

Cesium-136 14234-29-8 pCi/L --

Cesium-137 10045-97-3 pCi/L 200 Primary MCL

Chromium-51 14392-02-0 pCi/L --

Cobalt-56 14093-03-9 pCi/L --

Cobalt-57 13981-50-5 pCi/L 1,000 Primary MCL

Cobalt-58 13981-38-9 pCi/L --

Radiochemistry Cobalt-60 10198-40-0 pCi/L 100 Primary MCL

Europium-152 14683-23-9 pCi/L 200 Primary MCL

Europium-154 15585-10-1 pCi/L --

Europium-155 14391-16-3 pCi/L --

Gross Alpha 12587-46-1 pCi/L 15 Primary MCL

Gross Beta 12587-47-2 pCi/L 50 Cal MCL

Iridium-192 14694-69-0 pCi/L --

Iron-59 14596-12-4 pCi/L --

Lead-210 14255-04-0 pCi/L --

Lead-212 15092-94-1 pCi/L --

Lead-214 15067-28-4 pCi/L --

Manganese-54 13966-31-9 pCi/L 300 Primary MCL

Mercury-203 13982-78-0 pCi/L --

Neodymium-147 14269-74-0 pCi/L --

Neptunium-239 13968-59-7 pCi/L --

Niobium-94 14681-63-1 pCi/L 707 Primary MCL

Niobium-95 13967-76-5 pCi/L --

Potassium-40 13966-00-2 pCi/L --

Promethium-144 14834-73-2 pCi/L --

Promethium-146 14834-74-3 pCi/L --

Radium-226 13982-63-3 pCi/L 5 Primary MCL

Radium-228 15262-20-1 pCi/L 5 Primary MCL

Ruthenium-106 13967-48-1 pCi/L --

Location ID

Sample ID

Sample Date

Sample Type

Result Q Result Q Result Q

18.6 U -0.426 U

-7.04 U 6.77 U

1.14 U 2.57 U

0.197 U 3.05 U

-1.29 U 4.7 U

8.53 -0.377 U

-0.587 U 1.88 U

-0.505 U -1.59 U

-7.84 U -0.683 U

8.69 U -4.41 U

3.62 U 0.858 U

10.3 13.7 2.59 J

10.2 J 9.91 J 6.666

0.847 U 0.446 U

-28.2 U 24.4 U

1.43 0.993

0.962 U 2.52

DD-158

2022-02

DD-158_022822_01_L

2/28/2022

DD-158

2022-02

DD-159

2020-08

DD159_081920_01_L

8/19/2020

DD-158_022822_01_L DISSOLVED

2/28/2022
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Group Chemical Name CAS No. Units

Groundwater 

Screening 

Reference Value Screening Type

Location ID

Sample ID

Sample Date

Sample Type

Silver-110m 378784-24-8 pCi/L --

Sodium-22 13966-32-0 pCi/L 400 Primary MCL

Strontium-90 10098-97-2 pCi/L 8 Primary MCL

Thallium-208 14913-50-9 pCi/L --

Thorium-234 15065-10-8 pCi/L --

Radiochemistry Tin 113 13966-06-8 pCi/L --

Uranium-233/234 U-233/234 pCi/L 20 Cal MCL

Uranium-235 15117-96-1 pCi/L 20 Cal MCL

Uranium-235/236 U-235/236 pCi/L 20 Cal MCL

Uranium-238 7440-61-1 pCi/L 20 Cal MCL

Yttrium-88 13982-36-0 pCi/L --

Zinc-65 13982-39-3 pCi/L --

Zirconium-95 13967-71-0 pCi/L --

Notes:

-- = Groundwater Screen Reference Value (GSRV) not developed

pCi/L = picocuries per liter

Cal = California

MCL = maximum contaminant level

U = nondetect result

J = estimated result

UJ = estimated nondetect result

Q = qualifier

Yellow Highlighting indicates results detected above groundwater screening reference value

Bold indicates detected result

Result Q Result Q Result Q

DD-158

2022-02

DD-158_022822_01_L

2/28/2022

DD-158

2022-02

DD-159

2020-08

DD159_081920_01_L

8/19/2020

DD-158_022822_01_L DISSOLVED

2/28/2022

2.95 U -0.712 U

1.42 U 1.47 U

6.24 5.89

0.112 U 0.0205 U

5.19 5.49
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Table 5 - Radiochemistry

Group Chemical Name CAS No. Units

Groundwater 

Screening 

Reference Value Screening Type

Actinium-228 14331-83-0 pCi/L --

Americium-241 14596-10-2 pCi/L --

Antimony-124 14683-10-4 pCi/L --

Antimony-125 14234-35-6 pCi/L 300 Primary MCL

Barium-133 13981-41-4 pCi/L 1,520 Primary MCL

Barium-140 14798-08-4 pCi/L --

Beryllium-7 13966-02-4 pCi/L --

Bismuth-212 14913-49-6 pCi/L --

Bismuth-214 14733-03-0 pCi/L --

Cerium-139 13982-30-4 pCi/L --

Cerium-141 13967-74-3 pCi/L --

Cerium-144 14762-78-8 pCi/L --

Cesium-134 13967-70-9 pCi/L 80 Primary MCL

Cesium-136 14234-29-8 pCi/L --

Cesium-137 10045-97-3 pCi/L 200 Primary MCL

Chromium-51 14392-02-0 pCi/L --

Cobalt-56 14093-03-9 pCi/L --

Cobalt-57 13981-50-5 pCi/L 1,000 Primary MCL

Cobalt-58 13981-38-9 pCi/L --

Radiochemistry Cobalt-60 10198-40-0 pCi/L 100 Primary MCL

Europium-152 14683-23-9 pCi/L 200 Primary MCL

Europium-154 15585-10-1 pCi/L --

Europium-155 14391-16-3 pCi/L --

Gross Alpha 12587-46-1 pCi/L 15 Primary MCL

Gross Beta 12587-47-2 pCi/L 50 Cal MCL

Iridium-192 14694-69-0 pCi/L --

Iron-59 14596-12-4 pCi/L --

Lead-210 14255-04-0 pCi/L --

Lead-212 15092-94-1 pCi/L --

Lead-214 15067-28-4 pCi/L --

Manganese-54 13966-31-9 pCi/L 300 Primary MCL

Mercury-203 13982-78-0 pCi/L --

Neodymium-147 14269-74-0 pCi/L --

Neptunium-239 13968-59-7 pCi/L --

Niobium-94 14681-63-1 pCi/L 707 Primary MCL

Niobium-95 13967-76-5 pCi/L --

Potassium-40 13966-00-2 pCi/L --

Promethium-144 14834-73-2 pCi/L --

Promethium-146 14834-74-3 pCi/L --

Radium-226 13982-63-3 pCi/L 5 Primary MCL

Radium-228 15262-20-1 pCi/L 5 Primary MCL

Ruthenium-106 13967-48-1 pCi/L --

Location ID

Sample ID

Sample Date

Sample Type

Result Q Result Q Result Q Result Q

7.01 U -17.5 U 2.49 U -10.7 U

6.27 U -3.8 U 2.83 U 3.07 U

-12.5 U 7.64 U

-0.342 U -2.55 U 2.03 U 0.0393 U

-1.05 U -0.699 U -1.74 U 0.376 U

-42.7 U 21.1 U

-9.47 U 18.5 U

0 UJ 65.4 U

-5.27 U -7.48 U

0.0718 U -0.843 U

-14.5 U 4.37 U

-1.54 U 26 U

3.59 U -0.898 U 1.4 U -1.06 U

0.464 U 1.68 U

0.839 U 2.61 U 6.08 U -1.05 U

-40.3 U -18.5 U

2.01 U -1.35 U

1.76 U 2.12 U 4.48 UJ -1.65 U

0.478 U 1.06 U

1.79 U -0.518 U 1.61 U -1.15 U

-6.97 U 9.01 U 1.41 U -0.833 U

-5.05 U -1.7 U -17 U -5.79 U

-7.74 U -4.36 U -1.42 U -1.1 U

5.37 4.17 -0.384 U 1.75 U

7.91 J 4.9 J 6.76 J 5.83 J

2.8 U 0.375 U

7.7 U 1.61 U

447 U 9.67 U

2.53 U 8.62 U

-7.57 U 14.2 U

-0.144 U 1.75 U 4.77 U 0.979 U

3.19 U 6.41 U

-27.6 U -63.2 U

-1.19 U -6.68 U

-1.65 U 3.25 U

0.907 U 1.87 U

-30.3 U 44.6 U -3.06 U -17.4 U

1.77 U 2.37 U

-2.39 U 2.58 U

0.976 0.371 U 0.839 1.05

2.41 0.921 U 1.42 U 0.736 U

0.46 U 19 U

DD-159

2021-02

DD-159_022521_01_L DISSOLVED

2/25/2021

DD-159

2021-02

DD-159_022521_01_L

2/25/2021

DD-159

2022-02

DD-159_022522_01_L DISSOLVED

2/25/2022

DD-159

2022-02

DD-159_022522_01_L

2/25/2022
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Group Chemical Name CAS No. Units

Groundwater 

Screening 

Reference Value Screening Type

Location ID

Sample ID

Sample Date

Sample Type

Silver-110m 378784-24-8 pCi/L --

Sodium-22 13966-32-0 pCi/L 400 Primary MCL

Strontium-90 10098-97-2 pCi/L 8 Primary MCL

Thallium-208 14913-50-9 pCi/L --

Thorium-234 15065-10-8 pCi/L --

Radiochemistry Tin 113 13966-06-8 pCi/L --

Uranium-233/234 U-233/234 pCi/L 20 Cal MCL

Uranium-235 15117-96-1 pCi/L 20 Cal MCL

Uranium-235/236 U-235/236 pCi/L 20 Cal MCL

Uranium-238 7440-61-1 pCi/L 20 Cal MCL

Yttrium-88 13982-36-0 pCi/L --

Zinc-65 13982-39-3 pCi/L --

Zirconium-95 13967-71-0 pCi/L --

Notes:

-- = Groundwater Screen Reference Value (GSRV) not developed

pCi/L = picocuries per liter

Cal = California

MCL = maximum contaminant level

U = nondetect result

J = estimated result

UJ = estimated nondetect result

Q = qualifier

Yellow Highlighting indicates results detected above groundwater screening reference value

Bold indicates detected result

Result Q Result Q Result Q Result Q

DD-159

2021-02

DD-159_022521_01_L DISSOLVED

2/25/2021

DD-159

2021-02

DD-159_022521_01_L

2/25/2021

DD-159

2022-02

DD-159_022522_01_L DISSOLVED

2/25/2022

DD-159

2022-02

DD-159_022522_01_L

2/25/2022

-5.56 U -3.66 U

-1.69 U -0.491 U -5.94 U -1.15 U

-0.113 U 1.01 U -0.363 U 0.29 U

6.07 U 4.75 U

226 U -177 U

0.426 U 1.7 U

2.49 1.55 1.22 1.72

-17.4 U 12.2 U

0.149 U 0.00409 U 0.0462 U -0.0597 U

1.62 1.58 1.6 1.19

4.07 U -6.94 U

-2.97 U 9.36 U

0.7 U 3.97 U
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Table 5 - Radiochemistry

Group Chemical Name CAS No. Units

Groundwater 

Screening 

Reference Value Screening Type

Actinium-228 14331-83-0 pCi/L --

Americium-241 14596-10-2 pCi/L --

Antimony-124 14683-10-4 pCi/L --

Antimony-125 14234-35-6 pCi/L 300 Primary MCL

Barium-133 13981-41-4 pCi/L 1,520 Primary MCL

Barium-140 14798-08-4 pCi/L --

Beryllium-7 13966-02-4 pCi/L --

Bismuth-212 14913-49-6 pCi/L --

Bismuth-214 14733-03-0 pCi/L --

Cerium-139 13982-30-4 pCi/L --

Cerium-141 13967-74-3 pCi/L --

Cerium-144 14762-78-8 pCi/L --

Cesium-134 13967-70-9 pCi/L 80 Primary MCL

Cesium-136 14234-29-8 pCi/L --

Cesium-137 10045-97-3 pCi/L 200 Primary MCL

Chromium-51 14392-02-0 pCi/L --

Cobalt-56 14093-03-9 pCi/L --

Cobalt-57 13981-50-5 pCi/L 1,000 Primary MCL

Cobalt-58 13981-38-9 pCi/L --

Radiochemistry Cobalt-60 10198-40-0 pCi/L 100 Primary MCL

Europium-152 14683-23-9 pCi/L 200 Primary MCL

Europium-154 15585-10-1 pCi/L --

Europium-155 14391-16-3 pCi/L --

Gross Alpha 12587-46-1 pCi/L 15 Primary MCL

Gross Beta 12587-47-2 pCi/L 50 Cal MCL

Iridium-192 14694-69-0 pCi/L --

Iron-59 14596-12-4 pCi/L --

Lead-210 14255-04-0 pCi/L --

Lead-212 15092-94-1 pCi/L --

Lead-214 15067-28-4 pCi/L --

Manganese-54 13966-31-9 pCi/L 300 Primary MCL

Mercury-203 13982-78-0 pCi/L --

Neodymium-147 14269-74-0 pCi/L --

Neptunium-239 13968-59-7 pCi/L --

Niobium-94 14681-63-1 pCi/L 707 Primary MCL

Niobium-95 13967-76-5 pCi/L --

Potassium-40 13966-00-2 pCi/L --

Promethium-144 14834-73-2 pCi/L --

Promethium-146 14834-74-3 pCi/L --

Radium-226 13982-63-3 pCi/L 5 Primary MCL

Radium-228 15262-20-1 pCi/L 5 Primary MCL

Ruthenium-106 13967-48-1 pCi/L --

Location ID

Sample ID

Sample Date

Sample Type

Result Q Result Q Result Q Result Q

6.2 U -9.84 U -7.75 U 24.6 U

-4.22 U 2.31 U 27.8 U 1.97 U

-2.92 U -3.63 U -4.99 U -5.61 U

-3.7 U 3.85 U -5.71 U 0.0766 U

-1.42 U -1.22 U 0.549 U -4.38 U

-5.58 U 5.37 U 23.3 U 34.6 U

-0.896 U -4.43 U -17.8 U -12.8 U

45.6 U -6.78 U 101 U -17.5 U

53.6 57 5.02 U 7.51 U

2.16 U 1.38 U -0.16 U 0.997 U

-4.03 U 3.55 U -7.57 U -5.61 U

-10.8 U 10.4 U 0.892 U -10.4 U

-0.138 U -1.92 U -2.1 U 5.63 U

-2.43 U -5.66 U -0.664 U -11.3 U

1.42 U -0.0891 U -0.775 U 2.32 U

10.1 U 20.3 U 2.55 U -5.46 U

-0.967 U 2.17 U 0.642 U 0.256 U

-1.81 U -0.508 U -0.827 U 0.966 U

-0.244 U 0.31 U 4.14 U -0.715 U

-0.197 U 1.71 U 0.788 U -0.15 U

3.94 U -1.86 U 4.14 U 0.608 U

4.89 U -1.74 U -0.789 U -2.75 U

9.66 U -2.57 U 2.76 U 3.62 U

7.55 7.71 3.38 U 5.16

6.38 J- 5.99 J 4.32 UJ 7.78 J

-0.922 U -1.03 U 0.715 U -2.56 U

0.762 U -5.31 U -6.23 U 3.13 U

188 U 72.2 U 1180 U -36.5 U

5.67 U 0 U 5.7 U -9.19 U

48.6 71.6 14.7 U 4.35 U

-0.814 U 2.24 U -0.0429 U -4.89 U

1.97 U -0.447 U 3.85 U 0.769 U

-32.2 U 16.6 U 234 U -1.28 U

-12.5 U 24.3 U -19.3 U -19.9 U

0.716 U -2.46 U -1.49 U 2.09 U

-0.941 U 4.54 U -4.01 U 1.21 U

-31.8 U 27.6 U 11.4 U -66.8 U

-0.326 U 3.25 U 3.5 U -1.32 U

-1.07 U 2.27 U -0.599 U 2.39 U

0.906 0.654 0.561 0.888

2.01 1.81 0.994 U 2.4

16 U 8.23 U 20.8 U 17.6 U

RD-14

2020-03

RD-14_030420_01_L DISSOLVED

3/4/2020

RD-14

2020-03

RD-14_030420_01_L

3/4/2020

RD-14

2021-02

RD-14_022221_01_L DISSOLVED

2/22/2021

RD-14

2021-02

RD-14_022221_01_L

2/22/2021
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Group Chemical Name CAS No. Units

Groundwater 

Screening 

Reference Value Screening Type

Location ID

Sample ID

Sample Date

Sample Type

Silver-110m 378784-24-8 pCi/L --

Sodium-22 13966-32-0 pCi/L 400 Primary MCL

Strontium-90 10098-97-2 pCi/L 8 Primary MCL

Thallium-208 14913-50-9 pCi/L --

Thorium-234 15065-10-8 pCi/L --

Radiochemistry Tin 113 13966-06-8 pCi/L --

Uranium-233/234 U-233/234 pCi/L 20 Cal MCL

Uranium-235 15117-96-1 pCi/L 20 Cal MCL

Uranium-235/236 U-235/236 pCi/L 20 Cal MCL

Uranium-238 7440-61-1 pCi/L 20 Cal MCL

Yttrium-88 13982-36-0 pCi/L --

Zinc-65 13982-39-3 pCi/L --

Zirconium-95 13967-71-0 pCi/L --

Notes:

-- = Groundwater Screen Reference Value (GSRV) not developed

pCi/L = picocuries per liter

Cal = California

MCL = maximum contaminant level

U = nondetect result

J = estimated result

UJ = estimated nondetect result

Q = qualifier

Yellow Highlighting indicates results detected above groundwater screening reference value

Bold indicates detected result

Result Q Result Q Result Q Result Q

RD-14

2020-03

RD-14_030420_01_L DISSOLVED

3/4/2020

RD-14

2020-03

RD-14_030420_01_L

3/4/2020

RD-14

2021-02

RD-14_022221_01_L DISSOLVED

2/22/2021

RD-14

2021-02

RD-14_022221_01_L

2/22/2021

3.83 U 1.27 U -4.94 U -0.152 U

1.65 U -0.219 U -0.369 U -1.07 U

-0.502 U -0.847 U 0.279 U -0.26 U

1.98 U -0.732 U 3.35 U 2.67 U

-125 U -4.83 U -10.5 U 65.8 U

-0.644 U 3.46 U 1.08 U -3.06 U

2.97 2.57 2.32 2.67

-2.56 U 13.2 U -8.61 U -5.51 U

0.429 U 0.036 U 0.322 U 0.0835 U

2.47 2.67 2.64 2.52

0.83 U -1.37 U 0.331 U -2.34 U

-1.08 U 5.42 U 11.2 U 5.24 U

2.45 U 4.38 U 4.02 U 3.94 U
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Table 5 - Radiochemistry

Group Chemical Name CAS No. Units

Groundwater 

Screening 

Reference Value Screening Type

Actinium-228 14331-83-0 pCi/L --

Americium-241 14596-10-2 pCi/L --

Antimony-124 14683-10-4 pCi/L --

Antimony-125 14234-35-6 pCi/L 300 Primary MCL

Barium-133 13981-41-4 pCi/L 1,520 Primary MCL

Barium-140 14798-08-4 pCi/L --

Beryllium-7 13966-02-4 pCi/L --

Bismuth-212 14913-49-6 pCi/L --

Bismuth-214 14733-03-0 pCi/L --

Cerium-139 13982-30-4 pCi/L --

Cerium-141 13967-74-3 pCi/L --

Cerium-144 14762-78-8 pCi/L --

Cesium-134 13967-70-9 pCi/L 80 Primary MCL

Cesium-136 14234-29-8 pCi/L --

Cesium-137 10045-97-3 pCi/L 200 Primary MCL

Chromium-51 14392-02-0 pCi/L --

Cobalt-56 14093-03-9 pCi/L --

Cobalt-57 13981-50-5 pCi/L 1,000 Primary MCL

Cobalt-58 13981-38-9 pCi/L --

Radiochemistry Cobalt-60 10198-40-0 pCi/L 100 Primary MCL

Europium-152 14683-23-9 pCi/L 200 Primary MCL

Europium-154 15585-10-1 pCi/L --

Europium-155 14391-16-3 pCi/L --

Gross Alpha 12587-46-1 pCi/L 15 Primary MCL

Gross Beta 12587-47-2 pCi/L 50 Cal MCL

Iridium-192 14694-69-0 pCi/L --

Iron-59 14596-12-4 pCi/L --

Lead-210 14255-04-0 pCi/L --

Lead-212 15092-94-1 pCi/L --

Lead-214 15067-28-4 pCi/L --

Manganese-54 13966-31-9 pCi/L 300 Primary MCL

Mercury-203 13982-78-0 pCi/L --

Neodymium-147 14269-74-0 pCi/L --

Neptunium-239 13968-59-7 pCi/L --

Niobium-94 14681-63-1 pCi/L 707 Primary MCL

Niobium-95 13967-76-5 pCi/L --

Potassium-40 13966-00-2 pCi/L --

Promethium-144 14834-73-2 pCi/L --

Promethium-146 14834-74-3 pCi/L --

Radium-226 13982-63-3 pCi/L 5 Primary MCL

Radium-228 15262-20-1 pCi/L 5 Primary MCL

Ruthenium-106 13967-48-1 pCi/L --

Location ID

Sample ID

Sample Date

Sample Type

Result Q Result Q

29.9 UJ 3.21 U

-2.51 U 33.6 U

3.49 U 7.21 U

1.11 U -1.2 U

-0.66 U 3.9 U

0.499 U 4.26 U

-2.05 U -0.459 U

1.69 U -0.895 U

-1.04 U 1.9 U

7.31 U 1.85 U

-4.64 U 7.71 U

5.87 7.1

2.03 UJ 3.38 UJ

2.2 U 2.89 U

8.07 U 53.9 U

0.384 0.555

1.64 0.919

RD-14

2022-02

RD-14_022122_01_L DISSOLVED

2/21/2022

RD-14

2022-02

RD-14_022122_01_L

2/21/2022
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Group Chemical Name CAS No. Units

Groundwater 

Screening 

Reference Value Screening Type

Location ID

Sample ID

Sample Date

Sample Type

Silver-110m 378784-24-8 pCi/L --

Sodium-22 13966-32-0 pCi/L 400 Primary MCL

Strontium-90 10098-97-2 pCi/L 8 Primary MCL

Thallium-208 14913-50-9 pCi/L --

Thorium-234 15065-10-8 pCi/L --

Radiochemistry Tin 113 13966-06-8 pCi/L --

Uranium-233/234 U-233/234 pCi/L 20 Cal MCL

Uranium-235 15117-96-1 pCi/L 20 Cal MCL

Uranium-235/236 U-235/236 pCi/L 20 Cal MCL

Uranium-238 7440-61-1 pCi/L 20 Cal MCL

Yttrium-88 13982-36-0 pCi/L --

Zinc-65 13982-39-3 pCi/L --

Zirconium-95 13967-71-0 pCi/L --

Notes:

-- = Groundwater Screen Reference Value (GSRV) not developed

pCi/L = picocuries per liter

Cal = California

MCL = maximum contaminant level

U = nondetect result

J = estimated result

UJ = estimated nondetect result

Q = qualifier

Yellow Highlighting indicates results detected above groundwater screening reference value

Bold indicates detected result

Result Q Result Q

RD-14

2022-02

RD-14_022122_01_L DISSOLVED

2/21/2022

RD-14

2022-02

RD-14_022122_01_L

2/21/2022

2.57 U 0.484 U

1.08 U 0.22 U

1.1 1.59

0.0652 U 0.0441 U

1.63 2.2
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Attachment 1 
Stratigraphic Logs and Well Construction Details 



SAND - autochthonous,fine to very fine grained, sub
rounded, iron oxide stained, w/ 15% silt/clay, low plasticity
@ 1' color - tan (2.5YR 5/6)

@ 4' color -  tan to red brown (7.5YR  5/4)

@ 11' color - orange brown (10YR 7/4)

SANDSTONE:  (tan 2.5YR 5/6), fine to medium grains,
Arkosic,  Strength is moderate to weak,

fracture - @ 19', 32° dip, tight, infilled with wet black
organic matter.  Rock strength is moderate.
fracture - @ 19.6', 44° dip, tight, slight oxidation.  Rock
strength is moderate.
fracture - @ 21.6', 37° dip, tight, slight oxidation.  Rock
strength is moderate.

SANDSTONE:  @ 25 to 26', broken and disintegrated
rubble zone. Rock Strength is very week.

(No core recovery from 27-30' due to drill rig re-setup.)

fracture - @ 33.8', 37° dip, tight, slight oxidation.  Rock
strength is moderate.
fracture - @ 34.8 & 35'. 33° dip, tight,  oxidation.
Fractures oriented along bedding planes of very fine sand
and siltstone.  Rock strength is moderate.
fracture - @ 33', 30° dip, tight, oxidized.  Rock strength is
moderate.

fracture - @ 41.8', 76° dip, tight, oxidized.  Rock strength
is weak.

SANDSTONE:  @ 42 to 70',  Matrix includes disintegrated

0.0

0.0

0.0

0.0

0.0

0.0

0.0

NA

97%

91%

0%

72%

99%

98%

80%

SC
SM

16.0

42.0

Auger
(17 ft)

Run-1
(5 ft)

Run-2
(5 ft)

No Core
Run

Run-3
(3 ft)

Run-4
(5 ft)

Run-5
(5 ft)

Run-6
(5 ft)

portland/bentonite
slurry
(abandonment of
5-7/8 inch
borehole)

Wire-Line HQ Core Barrel System

Loren Williams

Total depth is 73 ft bgs , coring starts at 17 ft bgs. Color ID interpreted from recovered wet rock cores against Munsell Soil Charts.

GROUT TYPE/QUANTITY

LOCATION

DEPTH TO WATER

CASING TYPE/DIAMETER

Portland Cement with Bentonite GroutGROUND ELEVATION

TOP OF CASING

REMARKS

Hollow Stem Auger w/ HQ Coring

Canoga Park, CA

SCREEN TYPE/SLOT

GROUND WATER ELEVATION

DRILLING METHOD

SAMPLING METHOD

LOGGED BY

Not Applicable

Not Applicable

Abandoned Borehole

Not ApplicableGRAVEL PACK TYPE

WELL DIAGRAMLITHOLOGIC DESCRIPTION
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interbedded sandstone, siltstone, and clay rubble zone.
Rock strength is weak to very week with very poor core
recovery.

SANDSTONE:  (tan 2.5YR 5/6), fine to medium grains,
Arkosic,  Strength is moderate to weak,
fracture - @ 71', 36° dip, tight, oxidized.  Rock strength is
moderate.
fracture - @ 72', 63° dip, tight, oxidized.  Rock strength is
moderate.

Coring terminated @ 73 ft bgs.

(Due to the collapsing formation walls of the pilot
borehole, no well could be constructed/completed in this
location. This borehole was abandoned. A second
borehole located 15 feet to the east of the pilot, was
advanced and completed as well DD-158.)

0.0

0.0

0.0

0.0

0.0

69%

84%

38%

6%

68%

70.0

73.0

65

73

Run-7
(5 ft)

Run-8
(5 ft)

Run-9
(5 ft)

Run-10
(5 ft)

Run-11
(5 ft)

portland/bentonite
slurry
(abandonment of
5-7/8 inch
borehole)

side wall sluff

Following the
collapse of
borehole,  the
pilot borehole was
abandoned

WELL DIAGRAMLITHOLOGIC DESCRIPTION
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DOE Area IV
Santa Susana Field Laboratory 

DD-158 Abandoned
Pilot Borehole

Well Completion Diagram
(not to scale)

CDM Smith Inc.
555 17th St., Suite #1100
Denver, CO 80202
303-383-2300

Grade

18”

10”

Grade

31/2”

HSA from 0-10 ft bgs

10’

17

73’

Portland/bentonite 
slurry (abandonment 
of 31/2 borehole)

Air rotary from 17-73 ft bgs

Coring from 17-73 ft bgs



(See the  lithology recorded in boring the DD-158 pilot
borehole from 0-73 ft. bgs.)

Metal debris and rubble was encountered in the augur soil
cuttings from approximately 12 to 17 bgs.  Metal
fragments appear to be from a former pressure vessel,
indicating that overburden soil materials are non-native to
this location.

SANDSTONE bedrock encounter at 17 ft. bgs.

(See the  lithology recorded in boring the DD-158 pilot
borehole from 0-73 ft. bgs.)

19

Auger
(19 ft)

DTH
(56 ft)

12-in ID x 1/4 in
wall mild steel
surface casing
(0-19 ft bgs)

Wire-Line HQ Core Barrel System

Loren Williams

Total depth is 145 ft bgs , coring starts at 75 ft bgs. Color ID interpreted from recovered wet rock cores against Munsell Soil Charts.

GROUT TYPE/QUANTITY

LOCATION

DEPTH TO WATER

CASING TYPE/DIAMETER

Portland Cement with Bentonite GroutGROUND ELEVATION

TOP OF CASING

REMARKS

Hollow Stem Auger w/ HQ Coring

Canoga Park, CA

SCREEN TYPE/SLOT

GROUND WATER ELEVATION

DRILLING METHOD

SAMPLING METHOD

LOGGED BY

138.88' (08/26/20)

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

Open Borehole

Not ApplicableGRAVEL PACK TYPE

WELL DIAGRAMLITHOLOGIC DESCRIPTION
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(See the  lithology recorded in boring the DD-158 pilot
borehole from 0-73 ft. bgs.)

SANDSTONE:  (tan 2.5YR 5/6), fine to medium grains,
Arkosic,  Strength is moderate.

fracture - @ 76.9',  tight, slight oxidation.  Rock strength is
moderate.

fracture - @ 80', 30° dip,  tight, strong oxidation.  Rock
strength is moderate.
fracture - @ 80.7', 32 ° dip, tight, strong oxidation.  Rock
strength is moderate.
color:  light gray to dark gray (N7/ to N4/)), strength:
moderate.

@ 88' color is light gray to dark gray (N7/ to N4/)

Rock rubble zone from 89' to 93',

fracture - @ 93', tight, strong oxidation.  Rock strength is
moderate. color: tan 2.5YR 5/6
fracture - @ 94', tight, strong oxidation.  Rock strength is
moderate.

0.0

0.0

0.0

0.0

0.0

68%

98%

100%

106%

100%

75.0 75
Run-1
(3 ft)

Run-2
(5 ft)

Run-3
(5 ft)

Run-4
(5 ft)

Run-5
(5 ft)

6-in ID x 1/4 in
walled mild steel
conductor casing
(0-75 ft bgs)

5-7/8 inch open
borehole

WELL DIAGRAMLITHOLOGIC DESCRIPTION
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fracture - @ 106', tight,  strong oxidation.  Rock strength is
moderate.

fracture - @ 109', 37° dip, tight,  oxidation.  Fracture
oriented along bedding plane of very fine sand and silt.
Rock strength is moderate.

fracture - @ 112.5', 27° dip, tight,  oxidation.   Rock
strength is moderate.

fracture - @ 115', 27° dip, tight, oxidation.   Rock strength
is moderate.

Rock strength is strong.

SANDSTONE: gray (Gley N5/)  fine to medium grained,
poorly graded. From 125.6 to 130 ft bgs, rock strength is
very weak.  Rock disintegrates to tabular remnants when
water cored.

Due to very poor rock core recovery the DTH Air hammer
was advanced  from 130 ft to 145 ft bgs to completed the
core well

Coring terminated @ 145 ft bgs.

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

95%

100%

97%

102%

99%

100%

50%

33%

145.0

Run-6
(5 ft)

Run-7
(5 ft)

Run-8
(5 ft)

Run-9
(5 ft)

Run-10
(5 ft)

Run-11
(2.6 ft)

Run-12
(2.4 ft)

Run-13
(2 ft)

DTH
(15 ft)

5-7/8 inch open
borehole

WELL DIAGRAMLITHOLOGIC DESCRIPTION
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DOE Area IV
Santa Susana Field Laboratory 

DD-158
Well Completion Diagram

(not to scale)

CDM Smith Inc.
555 17th St., Suite #1100
Denver, CO 80202
303-383-2300

Grade

18”

10”

57/8”

Well Cap

Well Locking Lid

Cement Seal Cement Seal

HSA from 0-19 ft bgs

19’

75’

145’

Air rotary from 19-75 ft bgs

Coring from 75-130 ft bgs

Ream from 75-145 ft bgs

6-inch steel surface
casing from 0-75 ft bgs



SAND - autochthonous,fine to very fine grained, sub
rounded, iron oxide stained, w/ 10% silt/clay, low plasticity

SANDSTONE:  (tan to reddish brown, 2.5YR 5/6),
medium to coarse grains, Arkosic,  Strength is moderate
to weak,

fracture - @ 6.4'. tight, horizontal, oxidized with
disintegrated fragments.   Rock strength is weak.
fracture - @ 7.0'.  tight, 72° dip, oxidized with disintegrated
fragments.   Rock strength is weak.
fracture - @ 8.3'. tight, 68° dip, oxidized with disintegrated
fragments.  Totally healed w/ clay matrix.  Rock strength is
weak.  The fracture is connected with a vertical fracture
located between 8' and 10' that is also fully healed.

fracture - @ 12.7'. tight, 52° dip, oxidized with moderate
disintegration.   Rock strength is weak.

Fracture zone from 14.7' to 27.5'.  fractures are tight,
moderately healed and the parent matrix is disintegrated.
Strength is weak.  Numerous fractures are oriented
between 0 and 90° dip and highly interconnected.

SANDSTONE:  (tan to reddish brown, 2.5YR 5/6),
medium to coarse grains, Arkosic,  Strength is moderate
to weak,

fracture - @ 33.1'. tight, 51° dip, strongly oxidized with
moderate disintegration.   Rock strength is moderate.
fracture - @ 33.8'. tight, horizontal, strongly oxidized with
moderate disintegration.   Rock strength is moderate.
fracture - @ 35.6'. tight, 55° dip, strongly oxidized with
moderate disintegration.   Rock strength is moderate.

fracture - @ 43.6'. tight, 68° dip, oxidized with moderate
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(1.5 ft)
Run-2
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Run-4
(5 ft)

Run-5
(5 ft)

Run-6
(5 ft)

Run-7
(5 ft)

Run-8
(5 ft)

Run-9
(5 ft)

12-in ID x 1/4 in
wall mild steel
surface casing
(0-4 ft bgs)

6-in ID x 1/4 in
walled mild steel
conductor casing
(0-40 ft bgs)

5-7/8 inch open
borehole

Wire-Line HQ Core Barrel System

Loren Williams

Total depth is 130 ft bgs , coring starts at 5 ft bgs. Color ID interpreted from recovered wet rock cores against Munsell Soil Charts.

GROUT TYPE/QUANTITY

LOCATION

DEPTH TO WATER

CASING TYPE/DIAMETER

Portland Cement with Bentonite GroutGROUND ELEVATION

TOP OF CASING

REMARKS

Hollow Stem Auger w/ HQ Coring

Canoga Park, CA

SCREEN TYPE/SLOT

GROUND WATER ELEVATION

DRILLING METHOD

SAMPLING METHOD

LOGGED BY

138.88' (08/26/20)

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

Open Borehole

Not ApplicableGRAVEL PACK TYPE
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R
E

C
O

V
E

R
Y

(p
e
rc

e
n
t)

C
O

N
T

A
C

T
D

E
P

T
H

P
ID

 (
p
p
m

)

U
.S

.C
.S

.

E
X

T
E

N
T

D
E

P
T

H
(f

t.
 b

g
s
)

S
A

M
P

L
E

 I
D

.

G
R

A
P

H
IC

L
O

G

C
O

R
E

L
E

N
G

T
H

PROJECT NAME

BORING/WELL NUMBER

PAGE  1  OF  3

CDM Smith
801 Cherry Street, Unit 33, Suite 1820
Fort Worth, Texas 76102
Telephone:  (817) 332-8727
Fax:  (817) 820-0450

5

10

15

20

25

30

35

40

45

DATE DRILLED

PROJECT NUMBER

03/19/2020 to 07/01/2020

Continued Next Page

1204.009-911.09111.GWDGS-GW Data Gap Prgm

Santa Susana Field Laboratory

DD-159

BORING/WELL CONSTRUCTION LOG

L
A

E
W

N
N

0
1

_
M

O
D

  
M

W
S

&
C

O
R

E
H

O
L

E
S

_
0

9
_

2
0

2
0

.G
P

J
  

L
A

E
W

N
N

0
1

.G
D

T
  

1
0

/8
/2

0



disintegration, partially healed .   Rock strength is
moderate.
fracture - @ 44.2. tight, 35° dip, oxidized with moderate
disintegration.   Rock strength is moderate.
@ 46' color is light gray to dark gray (N7/ to N4/), sand
sized decreases to fine
fracture - @ 46.3. tight, 50° dip, oxidized with moderate
disintegration.   Rock strength is moderate.
fracture - @ 50'. tight, 15° dip, oxidized with moderate
disintegration.   Rock strength is strong.
fracture - @ 52.2'. tight, 15° dip, oxidized with moderate
disintegration.   Rock strength is moderate.
fracture - @ 54'. tight, 18° dip, oxidized with moderate
disintegration.   Rock strength is moderate.

fracture - @ 58.7'. tight, 26° dip, oxidized with moderate
disintegration.   Rock strength is moderate.
fracture - @ 59.7'. tight, 24° dip, oxidized with moderate
disintegration.   Rock strength is moderate.
fracture - @ 60.6'. tight, 41° dip, oxidized with moderate
disintegration.   Rock strength is moderate.
fracture - @ 62'. tight, horizontal, slightly oxidized.   Rock
strength is moderate.
fracture - @ 62.6'. tight, 28° dip, slightly oxidized.   Rock
strength is moderate.

fracture - @ 71.6'. tight, 24° dip, slightly oxidized.   Rock
strength is moderate.

fracture - @ 74.6'. tight, 32° dip, slightly oxidized.   Rock
strength is strong.

fracture - @ 79.2'. 34° dip, tight, oxidized.  Rock strength
is strong.

fracture - @ 86.8'., tight, not oxidized.  Rock strength is
moderate.

fracture - @ 90.0'. tight, not oxidized.  Rock strength is
moderate.

fracture - @ 94.9'. tight, not oxidized.  Rock strength is
moderate.
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fracture - @ 96.6'. 26° dip, tight, not oxidized.  Rock
strength is moderate.
fractures - @ 97.3' to 97.7'.  21° dip, wide, clay filled.
Rock strength is weak.
fracture - @ 96.6'. 26° dip, tight, not oxidized.  Rock
strength is moderate.
fracture - @ 100'. 62° dip, tight, not oxidized, disintegrated
rock.  Rock strength is moderate to weak.

fracture - @ 105.2'. 12° dip, tight, lightly oxidized,
disintegrated rock.  Rock strength is moderate.
Rock Strength is weak @ 106 to 111' ( poor core recovery)

fractures - @ 112.5' & 122.8'. 31° dip, tight, oxidized.
Rock strength is moderate.
fracture - @ 113.5'. 26° dip, tight, oxidized,  Rock strength
is moderate.

fracture - @ 121.9'. 38° dip, tight, oxidized,  Rock strength
is moderate.

Coring terminated @ 126 ft bgs.
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DOE Area IV
Santa Susana Field Laboratory 

DD-159
Well Completion Diagram

(not to scale)

CDM Smith Inc.
555 17th St., Suite #1100
Denver, CO 80202
303-383-2300

Grade

18”

10”

Grade

57/8”

Well Cap

Well Locking Lid

Cement Seal Cement Seal

HSA from 0-4 ft bgs

4’

40’

126’

Air rotary from 4-40 ft bgs

Coring from 40-126 ft bgs

Ream from 40-126 ft bgs

6-inch steel surface
casing from 0-40 ft bgs
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