
CUYAMA VALLEY 
GROUNDWATER 
BASIN –
GROUNDWATER 
INVESTIGATION 
REPORT FOR THE 
SANTA BARBARA 
CANYON FAULT 
AND RUSSELL 
FAULT

0011078.01
Cuyama Basin 
Groundwater 
Sustainability Agency
May 2025

woodardcurran.com

2175 N California Blvd | Suite 810
Walnut Creek, California 94596

925.627.4100



CUYAMA VALLEY GROUNDWATER BASIN
GROUNDWATER INVESTIGATION REPORT

May 2025

woodardcurran.com

Cuyama Valley Groundwater Basin
Groundwater Investigation Report for the Santa 

Barbara Canyon Fault and Russell Fault

Prepared for

Cuyama Basin Groundwater Sustainability 
Agency

Project No. 0011078.01

    05/28/2025
James F. Strandberg, PG, CHG Date

Senior Technical Manager

woodardcurran.com
COMMITMENT & INTEGRITY DRIVE RESULTS



Cuyama Basin (0011078.01) i Woodard & Curran, Inc.
Groundwater Fault Investigation Report May 2025

TABLE OF CONTENTS

SECTION PAGE NO.

1. INTRODUCTION ................................................................................................................................1-1

2. EVALUATION OF AVAILABLE DATA................................................................................................2-1

2.1 Fault Locations and Characteristics..................................................................................................................2-1
2.2 Groundwater Levels ...............................................................................................................................................2-1

2.2.1 Santa Barbara Canyon Fault ...........................................................................................................2-1
2.2.2 Russell Fault ..........................................................................................................................................2-3

2.3 Lithologic and Borehole Geophysical Logs from Water and Oil & Gas Wells ................................2-3
2.4 Airborne Electromagnetic Data .........................................................................................................................2-4

3. SURFACE GEOPHYSICAL SURVEY....................................................................................................3-1

3.1 Approach....................................................................................................................................................................3-1
3.2 Methods and Equipment .....................................................................................................................................3-1
3.3 Permitting ..................................................................................................................................................................3-2
3.4 Santa Barbara Canyon Fault Survey.................................................................................................................3-2
3.5 Russell Fault Survey................................................................................................................................................3-3
3.6 Data Processing .......................................................................................................................................................3-4
3.7 Interpretations of Resistivity Data for the Santa Barbara Canyon Fault ............................................3-5
3.8 Interpretations of Resistivity Data for the Russell Fault ...........................................................................3-7
3.9 Limitations .................................................................................................................................................................3-9

4. GROUNDWATER SAMPLING AND GEOCHEMICAL ANALYSIS.....................................................4-1

4.1 Groundwater Sampling and Analysis ..............................................................................................................4-1
4.2 Santa Barbara Canyon Fault................................................................................................................................4-1
4.3 Russell Fault...............................................................................................................................................................4-2
4.4 Stable and Radioactive Isotopes.......................................................................................................................4-3

5. RECOMMENDATIONS.......................................................................................................................5-1

6. REFERENCES ......................................................................................................................................6-1



Cuyama Basin (0011078.01) ii Woodard & Curran, Inc.
Groundwater Fault Investigation Report May 2025

TABLES
Table 2-1: Groundwater Levels Near the Santa Barbara Canyon and Russell Faults
Table 4-1: Groundwater Quality Field Parameters Near the Santa Barbara Canyon Fault
Table 4-2: Groundwater Quality Near the Santa Barbara Canyon Fault
Table 4-3: Groundwater Field Parameters Near the Russell Fault
Table 4-4: Groundwater Quality Near the Russell Fault
Table 4-5: Isotope Distribution Near the Santa Barbara Canyon and Russell Faults

FIGURES
Figure 1-1: Fault Locations
Figure 2-1: Santa Barbara Canyon Fault and Nearby Water Wells
Figure 2-2: Hydrographs of Wells 903-905
Figure 2-3: Hydrographs of Wells 915-916
Figure 2-4: Hydrograph of Well 921
Figure 2-5: Russell Fault and Nearby Water Wells
Figure 2-6: Hydrograph of Wells 900-902
Figure 2-7: AEM Flight Lines
Figure 2-8: DWR AEM Survey Transects
Figure 3-1: Santa Barbara Canyon Fault Transects
Figure 3-2: Santa Barbara Canyon Fault Transect 1: Resistivity Profile
Figure 3-3: Santa Barbara Canyon Fault Transect 2: Resistivity Profile
Figure 3-4: Russell Fault Transects
Figure 3-5: Russell Fault Transect 1: Resistivity Profile
Figure 3-6: Russell Fault Transect 2: Resistivity Profile
Figure 4-1: Stiff Diagrams for Wells 903-905 and 1029
Figure 4-2: Stiff Diagrams for Wells 915, 916, 921, and 1029
Figure 4-3: Trilinear Diagram for Wells Near the SBC Fault
Figure 4-4: Stiff Diagrams for Wells 900, 901, 902 and NF-20
Figure 4-5: Trilinear Diagram for Wells Near the Russell Fault
Figure 5-1: Recommended Transects for SBC Fault

APPENDICES
Appendix A: Spectrum Geophysical Investigation Report
Appendix B: Caltrans Encroacment Permit
Appendix C: BLM Categorical Exclusion and Decision Record
Appendix D: Laboratory Analytical Reports



Cuyama Basin (0011078.01) 1-1 Woodard & Curran, Inc.
Groundwater Fault Investigation Report May 2025

1. INTRODUCTION

The Cuyama Basin Groundwater Sustainability Agency (CBGSA) authorized Woodard & Curran to perform 
a groundwater fault investigation under Task 9 of Task Order Number 11 dated May 3, 2023. The 
investigation focused on the Santa Barbara Canyon (SBC) Fault and the Russell Fault in the Cuyama Valley 
Groundwater Basin (Basin) in Santa Barbara County, California (Figure 1-1). This Groundwater Investigation 
Report for the Santa Barbara Canyon Fault and Russell Fault (Groundwater Fault Investigation Report) was 
prepared for the CBGSA by Woodard & Curran. The Groundwater Fault Investigation Report provides 
supplemental information for the hydrogeologic conceptual model presented in the 2025 Groundwater 
Sustainability Plan prepared by Woodard & Curran on behalf of the CBGSA (Woodard & Curran, 2025).

The objective of the investigation was to evaluate the potential impacts of the faults on localized 
groundwater flow conditions. The investigation approach included evaluating available existing data, 
measuring water levels in wells near the faults, collecting groundwater samples for laboratory analysis, and 
conducting a surface geophysical investigation. The original approach for the geophysical investigation 
included conducting four to six transects perpendicular to and across each fault, constructing new 
monitoring wells on both sides of the faults, and conducting pumping tests while monitoring water levels 
in existing and new wells. Based on feedback from the CBGSA, the number of transects across each fault 
was reduced to two and construction and testing of new monitoring wells was eliminated. The streamlined 
investigation was thought to provide a qualitative evaluation of the potential impact of the faults on 
localized groundwater flow.
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2. EVALUATION OF AVAILABLE DATA

2.1 Fault Locations and Characteristics

As depicted in Figure 1-1, the northeast-southwest trending SBC Fault is located in the southeastern portion 
of the Basin. The northwest-southeast trending Russell Fault is located in the northwestern portion of the 
Basin. These faults were mapped by the United States Geological Survey (USGS) in 1970 (Singer and 
Swarzenski, 1970) in whole or part as “concealed” due to burial by alluvium and no surface expression. The 
depth of alluvium above the buried faults was unknown.

The location of the SBC Fault was suggested by the USGS to be the cause of a steep horizontal hydraulic 
gradient in the southeastern part of the Basin. Based on water level changes of at least 100 feet over a 
distance of roughly 1.9 miles, USGS maps indicate the northeast-southwest trending SBC Fault that 
originates in the Sierra Madre Mountains bends to the east-southeast as it approaches the Cuyama River 
and continues east of Highway 33 south of Ballinger Canyon Road. The reportedly normal fault (i.e., vertical 
offset) could be a zone of subparallel faults rather than a single fault (i.e., fault zone). The full length off the 
fault is mapped as concealed.

The USGS (2013) indicates that changes in groundwater levels across the SBC Fault are perhaps the result 
of distinct fault zone properties rather than the juxtaposition of units of differing water transmitting ability. 
In subsequent work, the USGS (2015) considered the SBC Fault to be a barrier to groundwater flow.

In contrast to the SBC Fault, the location of the Russell Fault is known based on mapping by USGS geologists 
and seismic geophysical investigations and other studies conducted during development of the Russell 
Ranch oil field. Yeats et. al (1989) reported the Russell Fault is thought to be an older fault with little to no 
offset of the alluvium or the underlying Morales Formation. The USGS (2013) reported that the Russell Fault 
is northwest-southeast trending, with both right lateral strike-slip and normal senses of motion when it was 
active from 4 to 23 million years ago. Near the Cuyama River, the fault is mapped as concealed beneath an 
unknown thickness of alluvium.

2.2 Groundwater Levels

2.2.1 Santa Barbara Canyon Fault

Woodard & Curran obtained the location of water wells near the faults from the GSA’s OPTI Data 
Management System (OPTI). Wells and private landowner wells near the SBC Fault are shown in Figure 2-
1. Well construction information and groundwater levels are available for only a few of these wells. 
Groundwater levels are available for nested monitoring wells 903, 904, and 905 located south of the SBC 
Fault near the Cuyama River on private property west of Highway 33. These wells were constructed in July 
2021 by the California Department of Water Resources (DWR) under its Technical Support Services (TSS) 
program. DWR measured groundwater levels in these wells in July 2021. The GSA has monitored 
groundwater levels quarterly from July 2022 through April 2025. Deep nested wells 915-916 (formerly 
known as MW-H) and deep well 921 (formerly known as MW-D) were constructed north of the SBC Fault 
adjacent to Highway 33 by Woodard & Curran in 2024 to address data gaps in groundwater levels in these 
areas. The wells were added to the quarterly groundwater level monitoring program following construction 
and development in mid- to late 2024.
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Woodard & Curran corresponded with private landowners and conducted a field reconnaissance in May 
2024. The following information was obtained for wells located south and north of the SBC Fault (Figure 2-
1):

• South: well 287 was covered inaccessible.

• South: domestic well 40 was dry at 111 feet below ground surface (bgs).

• South: well 279 was covered and inaccessible.

• South: well 278 had a water level of 107 feet bgs.

• South: well 277 was not observed.

• South: domestic well 276 is reportedly a shallow well that is dry during the irrigation season.

• South: domestic well 92 had a water level of 51 feet bgs (total well depth [TD] is 80 feet bgs).

• North: inactive production well 1032 had a water level of 610 feet bgs in February 2022.

• North: production well 639 was constructed to 700 feet bgs and is dry.

• North: production well 1029 is 1,240 feet deep and had a water level of 683 feet bgs in February 
2022.

Groundwater level measurements for these wells are summarized in Table 2-1. Hydrographs of 
groundwater elevations and static water levels for wells 903-905, 915-916, and 921 for July 2022 to April 
2025 are shown in Figure 2-2, Figure 2-3, and Figure 2-4, respectively. The vertical survey datum is North 
American Vertical Datum of 1988. These monitoring wells are constructed with the following 20- to 40-foot-
long screen intervals:

• Wells 903-905: 265-305 feet, 360-400 feet, and 540-570 feet, respectively.

• Wells 915-916: 660-680 feet and 880-900 feet, respectively.

• Well 921: 820-840 feet.

During the approximate 3-year period of record, static water levels in wells 903-905 ranged from 
approximately 110 feet to 120 feet bgs corresponding to groundwater elevations of approximately 2,590 
feet to 2,600 feet. The available information from water wells in the vicinity of the SBC Fault indicates that 
aquifers exist primarily in alluvium south of the fault in the Ventucopa area, and primarily in the Upper 
Morales north of the fault. The vertical hydraulic gradient is consistently upward but variable, possibly due 
to seasonal changes in irrigation pumping.

In wells 915-916, static water levels are approximately 600 feet bgs in well 915 and 500 feet bgs in well 916 
with corresponding groundwater elevations of approximately 2,080 feet and 2,180 feet, respectively. The 
consistently upward vertical hydraulic gradient over the short period of record is significantly higher than 
at wells 903-905. At well 921, static water levels were approximately 780 feet bgs corresponding to 
groundwater elevations of approximately 1,797 feet. Depth to water at private wells located north of the 
fault reportedly range from approximately 610 feet to greater than 700 feet bgs, as noted above. The 
groundwater level data indicate that groundwater elevations south of the SBC Fault are significantly higher 
than elevations north of the fault. For wells 905 and 915 with comparable depths of 580 feet and 690 feet 
bgs, the groundwater elevation decrease is nearly 400 feet over a distance of approximately 0.9 miles. An 
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increase in irrigation pumping north of the fault in the past 50 years has apparently caused the hydraulic 
gradient to steepen significantly since 1970.

2.2.2 Russell Fault

OPTI wells and private landowner wells near the Russell Fault are shown in Figure 2-5. Well construction 
information and groundwater levels are available for only a few of these wells. Well construction details and 
groundwater levels are available for monitoring wells 900, 901, and 902 located approximately 2,100 feet 
east of the fault on the Russell Ranch. These wells were constructed in July 2021 by DWR under its TSS 
program approximately 2,100 feet east of the fault. Well 900 is a single completion well immediately 
adjacent to nested wells 901 and 902. DWR measured groundwater levels in these wells in July 2021. The 
GSA has monitored groundwater levels quarterly from July 2022 through April 2025.

Information in the DMS, correspondence with private landowners, and a field reconnaissance in May 2024 
produced the following information for private wells located near the SBC Fault:

• East: Well 581 is located adjacent to and north of Highway 166. No information is available for this 
well in the DMS.

• East: Well 582. No construction information is available for this well in the DMS but there are two 
water level measurements from 1966.

• West: NF-20 is a 130-foot well located approximately one-half mile west of the fault at a distinctly 
higher elevation than wells 900-902. In May 2024, a water level of 53 feet bgs was measured.

• West: Representatives of the North Fork Ranch provided water levels measurements recorded in 
2015 for 11 irrigation wells located one to three miles west of the Russell Fault. Depths of these 
wells reportedly range from 380 to 900 feet bgs.

Groundwater level measurements for these wells are summarized in Table 2-1. Quarterly water level 
measurements at wells 900-902 are the most relevant indication of groundwater conditions near the Russell 
Fault. Hydrographs of groundwater elevations and static water levels for these wells for July 2022 to April 
2025 are shown in Figure 2-6. Well 900 is a 60-foot well with a 10-foot-screen from 50 to 60 feet bgs. Wells 
901 and 902 are constructed with 40-foot screens from 165 to 205 feet bgs and 325 to 365 feet bgs, 
respectively.

During the approximate 3-year period of record, static water levels in wells 900-902 ranged from 
approximately 40 feet to 44 feet bgs corresponding to groundwater elevations of approximately 1,761 feet 
to 1,765 feet. This information indicates presence of groundwater in saturated alluvium east of the fault. 
The vertical hydraulic gradient is consistently upward but variable, possibly due to seasonal changes.

2.3 Lithologic and Borehole Geophysical Logs from Water and Oil & Gas Wells

In addition to water level measurements from 2015, representatives of the North Fork Ranch provided a 
geologic cross-section with well screen intervals and electrical resistivity logs for 11 irrigation wells located 
one to three miles west of the fault. They also provided the locations of 12 deep oil wells constructed east 
of the fault on the Russell Ranch for lithologic and geophysical logs (CalGEM Well Finder), and its 
interpretation of top of shale based on the data. These wells were drilled in the 1950s and 1960s to depths 
greater than 4,000 feet bgs. Lithologic logging typically started at 100 or more feet bgs.
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2.4 Airborne Electromagnetic Data

In 2021, DWR conducted a geophysical survey of the Basin by collecting airborne electromagnetic (AEM) 
data along 23 survey lines (Figure 2-7). One line was flown generally parallel to the Cuyama River along the 
axis of the Basin; the remaining lines were flown perpendicular to the river valley with a northeast-southwest 
orientation. The survey lines ranged from roughly 1.5 miles to 3.5 miles apart near the SBC and Russell 
faults.

DWR analyzed the AEM data and generated 3-dimensional (3-D) representations of the subsurface electrical 
resistivity data. Figure 2-8 shows several flight lines in the southeastern portion of the Basin in the vicinity 
of the SBC Fault as red lines on an aerial photograph. The 3-D representation of resistivity along these lines 
to the depth of investigation of roughly 1,000 feet bgs is shown. The color scale indicates low resistivity 
readings in blue and high readings in red. Woodard & Curran reviewed lithologic and borehole geophysical 
logs for wells near the AEM survey lines close to the faults to correlate the resistivity and associated lithology 
in the subsurface. However, the AEM data is too coarse and regional in scale to adequately correlate 
subsurface geologic conditions.
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3. SURFACE GEOPHYSICAL SURVEY

3.1 Approach

Woodard & Curran retained Spectrum Geophysics (Spectrum) of Huntington Beach, California to assist in 
the design of and implmentation of a surface geophysical survey of the SBC and Russell Faults. Based on 
the objectives of the investigation, Spectrum recommended two-dimensional (2-D) direct current (DC) 
electrical resistivity (resistivity or ER) and induced polarization (IP) data collection. It was anticipated that 
two transects at a minimum would be sufficient to verify the trend of the faults/fault zones and correlate 
structural features across the faults in the resistivity and IP profiles. The optimal orientation of the 
parallel/sub-parallel transects would be perpendicular to and centered on the inferred location of each fault, 
to the extent practicable. The transects were designed to be approximately 3,000 to 3,600 feet in length to 
achieve the desired depth of investigation of 600 to 800 feet bgs. This depth of investigation was thought 
to be sufficient to detect the faults given the unknown burial depths. Based on the transect length, 100 to 
112 electrodes were spaced 10 meters (approximately 33 feet) apart.

The resistivity and IP data collection methods were employed to provide 2-D (both lateral and vertical) 
profiles of the resistivity and chargeability variation in the subsurface geologic units along each transect. 
The resistivity of a material is a measure of the ease with which an electrical current can flow through that 
material. The IP chargeability of a material is a measure of its ability to polarize, or hold charge, after current 
has been applied. DC resistivity and IP were chosen for this survey as these methods are effective for the 
delineation of changes in the lithology of sediments and rocks in the subsurface. These methods are 
sensitive to changes in grain size, chemistry or mineralogy, saturation (particularly of permeable materials), 
and changes in the competency/density of sediments and rocks. DC resistivity and IP methods provide high 
quality, high resolution 2-D imaging of subsurface stratigraphy and structure in areas where there is a 
contrast in resistivity and/or IP across an interface or geologic contact, such as the contrasts between dry, 
coarse alluvium and saturated alluvium, or the contrast between coarse sand/gravel and clay.

The interpretation of these data may indicate the continuity or contrast of geologic units and presence of 
groundwater across the faults/fault zones. To prevent losses of data, the transects were located to avoid 
cultural features that could interfere with the ER and IP data (e.g., barbed wire fences, pipelines, steel-cased 
wells, and power lines). Variations in the topography were also avoided. A California licensed Professional 
Geophysicist with Spectrum led the finalization of the investigation approach, field data collection, data 
processing, and reporting.

3.2 Methods and Equipment

The resistivity and IP field equipment consisted of the Advanced Geosciences SuperSting R8/IP system, 
passive electrodes, and associated cables. This equipment is designed such that the data are collected in 
units of meters and then converted to feet during the data processing stage. The Schlumberger and dipole-
dipole geometrical arrays were used to collect resistivity and IP data. Utility locators and a Fisher M-Scope 
shallow focus metal detector were used to confirm the absence of utilities and other shallow metallic 
features along the transects. A Garmin 66S Handheld GPS unit was used to map the endpoints and key 
features along each transect. Advanced Geosciences, Inc. (AGI) EarthImager® software package (AGI, 2015) 
was used to process the resistivity and IP data. Additional information on these methods and the equipment 
used for the surveys is available in the Report of Geophysical Investigation (Spectrum, 2024; Appendix A).
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3.3 Permitting

The inferred location of the northeast-southwest trending SBC Fault bends to the east-southeast as it 
approaches the Cuyama River and extends east of Highway 33. Most of the inferred location of the fault is 
on private property. Attempts to locate the transects on private property, with much of it dedicated to 
agricultural use, were unsuccessful. As a result, Transect (Line) 1 was located on the eastern shoulder of the 
right-of-way (ROW) of Highway 33. On July 5, 2023, and on behalf of the CBGSA, Woodard & Curran 
submitted a Policy Variance Request and Standard Encroachment Permit Application DOT TR-0100 to the 
State of California Department of Transportation (Caltrans) District 5 to conduct the survey on Line 1. As 
part of preparing the permit application, Woodard & Curran retained Bess Testlabs, Inc. of Los Angeles, 
California to prepare the required Traffic Control Plan. On October 26, 2023, the Caltrans District Permit 
Engineer issued Encroachment Permit 0523 NSV 0472 to the CBGSA in care of its Authorized Agent, 
Woodard & Curran (Caltrans, 2023: Appendix B).

Line 2 for the SBC Fault was located on a parcel of land owned by the U.S. Bureau of Land Management 
(BLM). The isolated parcel, surrounded by private property, includes a portion of the Cuyama River 
floodplain and current riverbed. Based on information provided by Woodard & Curran, BLM prepared a 
Proposed Action (i.e., statement) to describe the survey. As part of its evaluation of the Proposed Action, 
the BLM Bakersfield Field Office required an approved qualified wildlife biologist to conduct a wildlife and 
botanical desktop review and reconnaissance-level field survey of the proposed location of Line 2. Woodard 
& Curran retained Rincon Consultants, Inc. (Rincon) of San Luis Obispo, California to provide a BLM-
approved wildlife biologist for these services. Woodard & Curran and Spectrum accompanied a Rincon 
wildlife biologist to conduct a field survey on November 27, 2023. On behalf of the CBGSA, Woodard & 
Curran submitted a Biological Resources Assessment Technical Letter prepared by Rincon (2024) to the BLM 
on January 11, 2024. No observations of special status species were observed during the field survey.

On January 22, 2024, BLM issued Categorical Exclusion DOI-BLM-CA-C060-2023-0099-CX (BLM, 2024; 
Appendix C). The Categorical Exclusion included a statement that the Proposed Action is categorically 
excluded from further documentation under the National Environmental Policy Act (NEPA). It included an 
Extraordinary Circumstances Review, Decision Record, and notification that a summary of the Proposed 
Action was published on the BLM’s national register for Land Use Planning and NEPA documents on 
September 20, 2023 to notify the public on the project and invite comments. No comments were received. 
The Categorical Exclusion included requirements for a qualified biological monitor to be onsite during the 
survey and to submit a detailed survey report to the BLM Bakersfield Field Office within 15 calendar days of 
survey completion.

3.4 Santa Barbara Canyon Fault Survey

The geophysical survey of the SBC Fault was conducted on February 12 to 16, 2024. The transects shown in 
Figure 3-1 could not be oriented perpendicularly to the inferred location of the fault due to land access 
constraints. Line 1 was 1,110 meters (3,642 feet) in ground length and trended south-southeast to north-
northwest in the public ROW along the east side of Highway 33. The location of Line 1 was intended to 
verify the eastern bend and extent of the SBC Fault inferred by the USGS. Line 1 also overlapped with the 
location of deep nested wells 915-916. The overlap allowed a direct correlation of resistivity data measured 
to a depth of 800 feet on Line 1 with resistivity data measured by geophysical logging of the 900-foot deep 
borehole. While Line 1 (see photograph below) was oriented somewhat oblique (not perpendicular) to the 
inferred trend of the SBC Fault, its orientation was considered acceptable to detect it. There is a generally 
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accepted window of about 40 degrees (plus or minus) perpendicular to a linear feature to detect it with a 
geophysical survey.

Line 2 (see photograph below) was 920 meters (3,018 feet) in ground length and trended south to north. 
The southern end began on the northern side of the unpaved Big Pine Road and was truncated in the 
Cuyama River bed before a steep embankment at the northern edge of the river. Line 2 was oriented 
perpendicular/sub-perpendicular and centered on the inferred location of the SBC Fault. The ground was 
adequately level with sparse to dense vegetation.

The Schlumberger and dipole-dipole geometrical arrays were used to collect resistivity and IP data on Line 
1. Due to the challenging terrain and vegetation in the floodplain of the Cuyama River, only the 
Schlumberger array was used to collect resistivity and IP data on Line 2.

3.5 Russell Fault Survey

The geophysical survey of the Russell Fault was conducted on March 18 to 22, 2024. The transects shown 
in Figure 3-2 could not be oriented perpendicular to the inferred location of the fault due to bedrock 
outcrops, the deeply incised and meandering Cuyama River bed, and oil field operations at the Russell 
Ranch. The presence of outcrops south of the river bed limited the location of transects to the north side of 
the river, and the steep river bank and heavy vegetation in the river bed prevented locating a transect in 
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the river bed. As a result, the subparallell transects were established a short distance apart between the 
Cuyama River and Whiterock Bluff oblique rather than perdendicular to the inferred location of the fault 
beneath alluvium adjacent to the river. The northeast-southwest oriented transects extend from the North 
Fork Ranch east of the fault to the Russell Ranch west of the fault. The private properties are separated by 
a barbed wire fence and cattle guard across a dirt road.

Line 1 was established adjacent to the southern edge of a 
generally flat unpaved road. It extended to about 330 feet 
northwest of an abandoned well known as “Cuyama-1” to the 
northwest into a vegetated area on the North Fork Ranch. Line 
2 was established between 300 and 600 feet south/southwest 
of and subparallel to Line 1 just northeast of the Cuyama River 
bank through vegetated areas on both properties. It began 
about 350 feet southeast of Cuyama-1 and continued to the 
southeast of a well pad containing wells with API # 07900946 
and # 07900942. Line 1 and Line 2 were 1,110 meters (3,642 
feet) in ground length. Wells 900-902 are located roughly 1,500 
feet east-southeast of, and about 8 feet lower in elevation, than 
the southeastern end of Line 1.

The Schlumberger and dipole-dipole geometrical arrays were 
used to collect resistivity on Line 1. Due to heavy vegetation, 
only the Schlumberger array was used to collect resistivity data 
on Line 2. IP data was not collected on Line 1 or Line 2.

3.6 Data Processing

As reported by Spectrum (2024), the Schlumberger and dipole-dipole data files for each transect were 
entered into the industry standard software program EarthImager® (AGI, 2015). The data files were reviewed 
separately and edited appropriately to remove noisy or erroneous data points (e.g., near a barbed wire 
fence). Afterwards, the Schlumberger and dipole-dipole data sets were merged together, and an 
appropriate model solution was generated. For each transect, the final products of the processing are two 
color-contoured model sections, one for resistivity and one for IP. The resolution of the resistivity/IP method 
decreases with increasing depth. Because two different arrays of resistivity data were collected along each 
transect and then merged during processing, the loss in resolution of the resistivity data was minimized. 
The data with the highest resolution and most accurate depths are in the upper two-thirds of the model 
sections, where the lateral resolution is approximately one-half of the electrode spacing. Therefore, one-
half of the electrode spacing (10 meters) corresponds to five meters (about 16 feet) of lateral resolution.

The resistivity profiles developed by Spectrum contain the inverted resistivity distribution which best 
represents the actual lateral and vertical variation of earth resistivity beneath the ground surface along the 
transects. Colored contours on the profiles are associated with variations in resistivity values (low resistivity 
values in blue grade to high resistivity values in purple). Spectrum also correlated resistivity values with 
lithological interpretations and presence of groundwater based on any nearby wells. Further information 
on data processing and correlation of resistivity values with lithology are provided in Appendix A.

  
                 Line 1 at Russell Ranch
                 (View to the Northwest)
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3.7 Interpretations of Resistivity Data for the Santa Barbara Canyon Fault

The resistivity profiles for Line 1 and Line 2 are shown in Figure 3-3 and Figure 3-4, respectively. IP profiles 
for both transects are provided in Appendix A. For the SBC Fault, the resistivity color scale ranges from 4 
Ohm-meters for the lowest resistivity to 1,500 Ohm-meters for the highest resistivity. The data were of high 
quality and reliabilty for both lines (Spectrum, 2024). The resistivity interpretations for lithology were made 
from review of the following:

• Well Completion Report and borehole geophysical logs for wells 903-905.

• Lithologic and borehole geophysical logs for wells 915-916.

• Construction of 3-D Geologic Framework and Textural Models for Cuyama Valley Groundwater Basin, 
California (USGS, 2013).

• Dibblee Foundation Geologic maps for the Ballinger Canyon, Cuyama, Cuyama Peak and Fox 
Mountain quadrangles (Dibblee and Minch, 2005a and 2005b; Dibblee and Minch, 2006; Dibblee 
and Minch, 2007).

According to Spectrum (2024), the geologic units present near the SBC Fault have similar resistivity values 
to those obtained in other areas in Santa Barbara, San Luis Obispo, and Ventura counties with primarily 
non-marine deposition in fluvial sedimentary environments. The lowest resistivity values measured range 
from 4 to 20 Ohm-meters and correspond to finer grained materials such as clays and silts in unconsolidated 
sediments, and shales and claystones (likely Lower Morales) in consolidated/lithified materials. As the grain 
size of the materials increases in unconsolidated sediments or alluvium the resistivity value increases. For 
this investigation, Spectrum (2024) assumed that fractured shale or claystone ranges from roughly 4 to 20 
Ohm-meters, and as the rock changes from siltstone to sandstone the resistivity increases from roughly 25 
to 75 Ohm-meters to 400 or 500 Ohm-meters (cemented, dense dry sandstone). The highest resistivity 
values (1,000 to 1,500 Ohm-meters) are interpreted to correspond to large amounts of cobbles or boulders 
in dry alluvium. Resistivity values ranging from 40 to 70 Ohm-meters are considered ideal for the presence 
of saturated zones of alluvium (Spectrum, 2024).

The resistivity profile for Line 1 is shown in Figure 3-3. Resistivity values associated with the various colors 
are indicated in the color bar. Spectrum’s lithological interpretations of the resistivity values for Line 1 and 
Line 2 are presented in Table I of its report (Appendix A). The numbers across the top of the profile 
represent ground distance along Line 1 in units of feet as measured from Station 0 at the southern end of 
the line. The tie-in to wells 915-916 is also indicated in Figure 3-3. The numbers along the vertical axis of 
the profile represent elevations relative to Station 0, which was arbitrarily assigned an elevation of zero. The 
relative elevations also represent depth in feet bgs relative to Station 0. The profile for Line 1 extends to 
823 feet bgs.

Key interpretations of the resistivity profile in Figure 3-3 are:

• Lithology is relatively laterally continuous across the profile.

• Dry sand with cobbles and gravels is present from approximately 150 feet to 550 feet bgs.

• A sonic log for wells 915-916 indicated saturation (water table) at 610 feet bgs. Based on this 
information, the water table beneath Line 1 ranges from approximately 550 feet to 650 feet bgs.
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• A buried stream channel/tributary may be present below the water table in the central portion of 
the profile.

Based on lateral continuity in resistivity layers across the profile to a depth of at least 700 feet bgs, this 
profile does not exhibit significant or sharp lateral contrast in resistivity, or significant (100 feet or greater) 
vertical offset in layers across a vertical or subvertical boundary which would be expected based on the 
sense (i.e., buried vertical/subvertical fault with normal offset) of the SBC Fault. This profile indicates the SBC 
Fault inferred by the USGS is not present beneath Line 1.

The resistivity profile of Line 2 is shown in Figure 3-4. The information shown is consistent with that 
described above for Figure 3-3. The shorter length of Line 2 resulted in the profile extending to about 600 
feet bgs. Unlike Figure 3-3, a number of features are evident in the resistivity profile in Figure 3-4. Key 
interpretations are:

• Resistivity values and interpreted lithology are laterally discontinuous across the profile.

• Heavy black dashed lines delineate interpreted faults or fault splays.

• An abrupt lateral change in resistivity at about station 1830 at roughly 212 feet bgs and extending 
to at least 600 feet bgs indicates a steep, apparently north-dipping vertical to subvertical linear 
anomaly interpreted as the SBC Fault.

• Based on the interpreted geologic units shown on the profile, the SBC Fault appears to exhibit 
normal offset where a lower/older unit of Upper Morales is present immediately south of it and a 
higher/younger unit of the Upper Morales is present immediately north of it.

• Resistivity values indicate the presence of a younger unnamed thrust fault that appears to be 
thrusting Lower Morales over the Upper Morales based on a south dipping feature with variable 
dip between Stations 1680 and 1080. This feature may be related to a splay of the South Cuyama 
Fault or other unnamed fault.

• Spectrum (2024) refers to these faults as the SBC Fault System. Resistivity data indicate the Morales 
is offset by the SBC Fault, and the deeper alluvium is offset by the SBC Fault System.

• The younger unnamed thrust fault appears to create a subvertical/steeply south dipping offset in 
alluvium that may be affecting the presence and flow of groundwater.

• The dashed light blue line from station 0 to about station 1,600 delineates a gradually deepening 
water table from about 50 feet to 100 feet bgs.

• The depth of saturation apparently drops to about 300 feet bgs from station 1600 to 1800 within 
the SBC Fault System and may be confined in this zone.

• Water bearing zones were not observed north of station 1800 to a depth of about 600 feet bgs.

The indication of saturated alluvium at 50 feet to 100 feet bgs south of the SBC Fault generally correlates 
with static water levels measured in wells in this area. The absence of water bearing zones above 600 feet 
bgs north of the SBC Fault also generally correlates with static water levels measured in wells in that area. 
Depth to groundwater appears to be offset by the SBC Fault System.

Resistivity values measured along Line 2 indicate the SBC Fault is buried by more than 200 feet of alluvium. 
The location of the SBC Fault on Line 2 suggests the fault continues its inferred northeast-southwest trend 
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and together with resistivity values on Line 1, does not bend to the east-southeast under the Cuyama River 
as inferred by the USGS. However, without a second location for the SBC Fault and younger unnamed thrust 
fault, the trends are unknown. The SBC Fault System extends to depths greater than 600 feet bgs along Line 
2.

3.8 Interpretations of Resistivity Data for the Russell Fault

The resistivity profiles for Line 1 and Line 2 are shown in Figure 3-5 and Figure 3-6, respectively. IP profiles 
for both transects are provided in Appendix A. The data were of good quality and reliabilty for both lines 
(Spectrum, 2024).

Spectrum’s interpretations of resistivity for lithology were made based on review of the following 
documents and maps:

• Well Completion Report and borehole geophysical logs for wells 900-902.

• Boring logs for oil wells in the investigation area (CalGEM Well Finder).

• Changing Tectonic Regimes in the Southern Salinian Block: Extension, Strike-Slip Faulting, 
Compression and Rotation in the Cuyama Valley, California (Ellis, 1994).

• Construction of 3-D Geologic Framework and Textural Models for Cuyama Valley Groundwater Basin, 
California (USGS, 2013).

• Top of Shale, Russell Fault Vicinity (interpretations provided by Cleath-Harris Geologists [CHG] to 
Woodard & Curran).

• Cuyama Valley Groundwater Basin Boundary Modification Request (CHG, 2018).

• Dibblee Foundation Geologic map for Caliente Mountain quadrangle (Dibblee and Minch, 2005c).

Based on this review, correlations with measured resistivity values, and Spectrum’s general experience from 
similar projects in Santa Barbara, San Luis Obispo and Ventura Counties, a key of resistivity values and their 
associated lithologic interpretation for the Russell Fault area was generated. Spectrum’s assumptions and 
lithological interpretations of the resistivity values for Line 1 and Line 2 are presented in Table II of its report 
(Appendix A). Once this was completed, a standard resistivity color scheme ranging from 0.5 Ohm-meters 
to 2,000 Ohm-meters was created and used for various ranges of resistivity in the profiles generated for 
both Line 1 and Line 2.

The resistivity profile of Line 1 shown in Figure 3-5 extends to a maximum depth of 823 feet bgs. Key 
interpretations of the resistivity profile are:

• Resistivity data values were of good to high quality and provided reliable measurements to about 
800 feet bgs. There were some areas of electromagnetic noise caused by utilities, abandoned oil 
wells or other surface cultural features (e.g., barbed wire fence). Line 1 crossed a barbed wire fence 
at the property boundary. During data processing, the data were carefully edited to remove 
erroneous measurements and reduce artifacts in the data caused by these features. As a result, the 
resistivity profile shown in Figure 3-5 is a smoothed representation of the actual geologic and 
structural features present along Line 1.

• Heavy black dashed lines delineate interpreted faults or fault splays.
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• An abrupt lateral change in resistivity between stations 1840 and 1850 at approximately 380 feet 
bgs and extending to a depth greater than 823 feet indicates a near-vertical linear anomaly 
interpreted to be the Russell Fault. The Russell Fault appears to extend to depths as shallow as 50 
feet bgs and may have subvertical splays on either side.

• The resistivity values and associated geologic units appear to represent normal offset across a 
vertical fault with the Monterrey Formation to the west juxtaposed with the Lower Morales 
immediately east of it. The base of the Morales appears to be offset at least 500 feet vertically across 
the fault (west side up).

• Between stations 2520 and 3150, another, apparently younger, east-dipping thrust fault east of the 
Russell Fault, interpreted to be the Turkey Trap Ridge Fault. The younger fault is overprinting and 
interacting with the Russell Fault. Spectrum refers to these faults as the Russell Fault Zone (2024).

• The Russell Fault offsets the Morales and appears to offset deeper alluvium. The Turkey Trap Ridge 
Fault appears to be thrusting Monterrey Shale over the Lower Morales and offsets deep alluvium.

• The Russell Fault Zone appears to be buried by 100 feet or more. Groundwater appears to be 
approximately 50 feet bgs across the profile. The presence of brackish groundwater at wells 900-
902 located roughly 1,500 feet east-southeast of Line 1 is not thought to affect the data.

The resistivity profile for Line 2 shown in Figure 3-6 also extends to a depth of 823 feet bgs. Key 
interpretations of this profile are:

• The resistivity data collected along Line 2 were of moderate to good quality and provided reliable 
measurements to about 800 feet bgs. However, there were areas of significant noise in the data 
caused by utilities, existing and abandoned steel-cased oil wells, and barbed-wire fence in the 
vicinity of Line 2. The data were carefully edited to remove erroneous measurements and reduce 
artifacts in the data caused by these features. Similar to Line 1, the resistivity profile is a smoothed 
representation of the actual geologic and structural features present along Line 2.

• The presence of the Russell Fault is evident in the data at about Station 2160, based on a sharp 
lateral contrast in resistivity across a near-vertical feature that begins at a depth of about 570 feet 
bgs and appears to extend to depth beneath this area of Line 2. The fault appears to represent 
normal offset where the Monterey Formation appears to be present immediately to the west and 
the Lower Morales present immediately to the east.

• The east-dipping younger thrust fault between Stations 1900 and 2400, interpreted to be the Turkey 
Trap Ridge Fault, is thrusting the Lower Morales over the Russell Fault and Monterrey Shale. The 
Turkey Trap Ridge Fault also offsets the alluvium and the Morales. Another thrust fault with variable 
dip and nearly vertical beneath Station 2400 may extend to within about 100 feet of ground surface.

• The shallow resistivity data indicate a relatively continuous first layer of variable resistivity that varies 
in thickness from 120 to 300 feet bgs. This layer appears to be alluvium with lithology varying from 
silts to gravels to cobbles to boulders and higher in resistivity than the alluvium on Line 1. Line 2 is 
closer to the Cuyama River, a possible explanation for the coarser materials.

• Depth to the water table is interpreted to be about 40 feet bgs east and west of the Russell Fault 
Zone.

• Beneath the alluvium west of the Russell Fault, the undulating lower contact of the Lower Morales 
may be an indication of folding.
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3.9 Limitations

As reported by Spectrum (2024), there are inherent limitations in the interpretation of resistivity and IP data. 
For this study, interpretations were made primarily on resistivity data because the IP data did not respond 
as sharply to the geologic features and lithologic contacts evident in the resistivity data. Spectrum reviewed 
available lithologic, borehole geophysical, and water level data from wells that either tied directly to the 
resistivity transects or were within a few hundred feet of them, if possible. For the SBC Fault, wells 915-916 
provided a direct tie-in for Line 1. This well location was the only point available for verification of lithology, 
resistivity, and water level data on the transects for this fault and for the Russell Fault. Most available 
lithologic logs did not specify the presence or depth of contacts between lithologic units of interest (i.e., 
alluvium, Upper Morales, Lower Morales, and Monterey Shale).

The lateral resolution, and accuracy, for resistivity/IP surveys is determined by data quality and electrode 
spacing. The 10-meter (33-foot) electrode spacing used for data collection provided a 5-meter (about 16-
foot) lateral and vertical resolution of features in the upper third of the resistivity/IP profiles. The vertical 
resolution of features decreased with further depth, ranging from about six meters (20 feet) at 200 feet bgs 
to about 15 to 20 meters at 600 to 800 feet bgs.
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4. GROUNDWATER SAMPLING AND GEOCHEMICAL ANALYSIS

4.1 Groundwater Sampling and Analysis

Woodard & Curran obtained water quality data for wells 900-902 and 903-905 from DWR. The data 
consisted of field water quality parameters measured during well development and subsequently prior to 
sample collection in July 2021. DWR also portions of analytical laboratory reports for samples collected in 
July 2021. Analytical results were provided by the landowner for well 1029 near the SBC Fault which was 
sampled on April 25, 2024. The owner of NF-20 located west of the Russell Fault provided analytical results 
for a sample collected on August 19, 2020.

Woodard & Curran retained Blaine Tech Services (Blaine Tech) of Carson, California to purge and sample 
certain OPTI wells and two private wells near the SBC Fault and Russell Fault in May and September 2024. 
Blaine Tech purged and sampled the wells using low-flow techniques generally consistent with the Low 
Stress (Low Flow) Purging and Sampling Procedure for the Collection of Groundwater Samples from 
Monitoring Wells (USEPA, 2017). Depth to water was measured using an electronic water level interface 
probe. A bladder pump was connected with HDPE tubing to an in-line flow cell that contained a multi-
parameter instrument designed to continuously measure field water quality parameters during purging. 
The field parameters consisted of temperature, pH, specific conductivity, oxidation-reduction potential 
(ORP), dissolved oxygen (DO), and turbidity. The HDPE tubing was positioned at the mid-point of the screen 
interval. Groundwater samples were filtered in the field and collected directly into sample containers 
provided by the analytical laboratory. Sample containers were labeled, stored on ice, and recorded on a 
chain-of-custody form. Samples were transported to the analytical laboratory under chain-of-custody 
procedures.

Woodard & Curran retained Pace of Bakersfield, California, a California Environmental Laboratory 
Accreditation Program (ELAP) accredited laboratory to analyze the samples for general minerals including 
major cations and anions, and total dissolved solids. Laboratory reports are provided in Appendix D.

4.2 Santa Barbara Canyon Fault

Field water quality parameters for wells 903-905, 915-916, and 921 are provided in Table 4-1. Parameter 
values provided in the table are the final measurements recorded by DWR during development of wells 
903-905 in June 2021 and prior to sampling in July 2021. The field parameters were consistent following 
development and prior to sampling.

On May 13, 2024, Blaine Tech purged wells 903-905. The field water quality parameters were consistent 
with those recorded by DWR in June and July 2021. Therefore, a groundwater sample was collected from 
the mid-depth well 904 rather than from all three wells to reduce analytical costs.

During the development of wells 915 and 916, well 915 recharged slowly relative to well 916. As result, water 
extracted from well 915 during purging and sampling on May 15, 2024 had a significantly higher turbidity 
than well 916. Well 915 had a turbidity greater than 1,000 Nephelometric Turbidity Unit (NTU) whereas the 
turbidity for well 916 was 3 NTU. Similarly, slow recovery during the development of well 921 resulted in a 
turbidity of 707 NTU when the well was sampled on September 5, 2024.
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Analytical laboratory results for wells 903-905, 915-916, 921, and 1029 are provided in Table 4-2. Samples 
collected from wells 904, 915, and 916 were filtered in the field prior to preservation in the laboratory-
supplied containers. The sample from well 921 was filtered in the laboratory prior to preservation. Therefore, 
the analytical data for these wells reflect dissolved concentrations. It is unclear whether the analytical data 
provided by DWR and the owner of well 1029 are dissolved or total concentrations. The analytical results 
for the seven wells located south and north of the SBC Fault are generally similar except for well 915. 
Groundwater from well 915 had notably higher concentrations of bicarbonate, aluminum, sodium, and TDS 
than in the other six wells.

Two methods were used to graphically display groundwater quality data, Stiff diagrams and Trilinear (or 
Piper) diagrams. Stiff diagrams provide distinctive polygon shapes that are useful for making rapid visual 
comparisons between water from different sources. Major cations (sodium plus potassium, calcium, and 
magnesium) are plotted to the left of a zero line. Major anions (chloride, carbonate plus bicarbonate, sulfate, 
and nitrate) are plotted to the right of the zero line. Water consisting of similar percentages of cations and 
anions will have similar shapes. This method allows a well-by-well comparison of general mineral content. 
Trilinear diagrams permit the general mineral compositions of numerous samples to be displayed on a 
single graph allowing groupings or trends in water quality at different wells to be compared. The lower left 
graph displays relative amounts of cations. The lower right graph displays relative amounts of anions. The 
graph in the center shows both.

Figure 4-1 displays stiff diagrams for wells 903-905 located south of the SBC Fault and well 1029 located 
north of the fault. The similar shapes of the stiff diagrams indicate that groundwater quality at wells 903-
905 with depths of 265 feet to 570 feet bgs is very similar to groundwater quality at well 1029 with a depth 
of 1,240 feet bgs located approximately 1.6 miles to the northwest.

Stiff diagrams for four wells, 915-916, 921, and 1029 located north of the SBC Fault are shown in Figure 4-
2. Except for well 915, the shapes are similar and indicate that the water quality at these locations north of 
the fault is similar to the water quality south of the fault at wells 903-905. The influence of high turbidity in 
well 915 (> 1,000 NTU) at the time of sampling may have an influence on the water quality results. However, 
the stiff diagram shows significantly higher sodium, potassium, and bicarbonate compared to the other 
wells. The Trilinear diagram in Figure 4-3 for these seven wells shows a fairly tight grouping except for well 
915. For six of the wells, the water type is calcium-magnesium-sulfate. At well 915, the water type is sodium-
potassium-sulfate-bicarbonate.

4.3 Russell Fault

Field water quality parameters for wells 900-902 and NF-20 are provided in Table 4-3. Parameter values 
shown are the final measurements recorded by DWR during well development and prior to sampling wells 
900-902 in July 2021. The field parameters were relatively consistent for these wells following development 
and prior to sampling.

On May 14, 2024, Blaine Tech purged wells 900-902. The field water quality parameters were relatively 
consistent with those recorded by DWR in July 2021. Therefore, samples were collected from two of the 
three wells, 901 and 902, to reduce analytical costs. Well NF-20 was also purged and sampled on May 14, 
2024. Samples from these wells were filtered in the field prior to preservation in the laboratory-supplied 
containers. Therefore, the analytical results are dissolved concentrations. It is unclear whether the analytical 
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data provided by DWR are dissolved or total concentrations. Field parameter measurements recorded by 
the CBGSA for wells 900-902 in August 2024 are also provided in Table 4-3.

The field water quality parameters for wells 900-902 indicate an increasing trend of water temperature and 
specific conductivity with depth. The average temperature of 24 degrees Celcsius (C) for deep well 902 is 
1.6 degrees higher than the average of 22.4 C for shallow well 900. The average specific conductivity for the 
shallow, mid-depth, and deep wells increases from 9,426 microsiemens per centimeter (μS/cm) for well 900 
to 10,812 μS/cm for well 901 to 13,578 μS/cm for well 902. The temperature of groundwater in well NF-20 
on May 14, 2024 was comparable to wells 900-902 on the same day. However, groundwater at well NF-20 
is significantly fresher with a specific conductivity of 1,322 μS/cm. The elevated specific conductivity in wells 
900-902 may potentially be related to the decades of oil and gas production in the immediate vicinity of 
these wells.

Analytical laboratory results for wells 900-902 and NF-20 are provided in Table 4-4. The results are relatively 
similar for wells 900-902 except for higher concentrations of chloride and TDS in deep well 902. The water 
quality for well NF-20 is very different and significantly better than in wells 900-902. One exception is the 
nitrate concentration of 12.60 milligrams per liter (mg/L) in August 2020. However, nitrate was below the 
reporting limit of 0.048 mg/L in May 2024. The largest difference in concentrations of cations and anions 
between shallow well 900 and well NF-20 is the concentration of chloride which is approximately 20 times 
lower in NF-20. Other constituents that are approximately 10 times lower in well NF-20 compared to well 
900 are sulfate, magnesium, sodium, and TDS.

The graphical methods described above were used to display the cation and anion compositions of samples 
collected from wells 901, 902, and NF-20 in May 2024 and well 900 in 2021. The Stiff diagrams in Figure 
4-4 indicate a similar groundwater composition for wells 900 and 901 and a notably different composition 
for well 902 which is enriched in sodium, potassium, and chloride. As expected, the significantly lower 
concentrations of general minerals in groundwater from well NF-20 result in a distinctly different pattern. 
The Trilinear diagram in Figure 4-5 shows no dominant cations in groundwater from wells 900, 901, and 
NF-20 whereas groundwater from well 902 is sodium-potassium dominant. Groundwater from wells 901 
and 902 are chloride dominant, particularly for well 902. Groundwater from well 900 is sulfate dominant. 
Groundwater from well NF-20 also has no dominant anion. Groundwater from wells 900-902 have a sodium-
potassium-chloride-sulfate water type.

4.4 Stable and Radioactive Isotopes

Woodard & Curran retained ISOTECH of Champaign, Illinois for analysis of stable and radioactive isotopes 
of hydrogen, oxygen, and carbon. The stable isotopes of hydrogen (deuterium) and oxygen (oxygen 18) 
mainly serve as indicators of groundwater source areas and, therefore potentially different recharge areas. 
These isotopes reflect the average composition of precipitation in a region. The radioactive isotopes of 
hydrogen (tritium) and carbon (carbon 14) are used as a guide to the age of groundwater. In normal 
circumstances, groundwater with detectable tritium indicates the groundwater has received recent recharge 
(i.e., since the 1950s). Laboratory reports are provided in Appendix D.

Analytical results for stable and radioactive isotopes for wells 904, 915-916, and 1029 are summarized in 
Table 4-5. Values of the stable isotopes deuterium and oxygen 18 for well 904, located south of the SBC 
Fault, are similar to values of these stable isotopes in wells north of the fault. The percentages of deuterium 
and oxygen 18 in well 904 are within the ranges for wells located north of the fault. The tritium content of 
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water (TU) in well 904 (<1.16) is marginally lower than the range in other wells (1.13 to 1.26 TU). The primary 
difference in the isotope data is for the radioactive isotope carbon 14 which is measured in percent of 
modern carbon (pMC). The reported value for groundwater from well 915 is 29.47 pMC. This low percent of 
modern carbon in groundwater from the screen interval of 660 to 680 feet bgs is significantly lower than 
83.66 pMC for groundwater from well 916 which is screened from 880 to 900 feet bgs. The value of 1.13 TU 
for well 915 indicates recent recharge and appears to be inconsistent with the low percent of modern carbon 
reported. Values of carbon 14 in wells 904 and 1029 of 68.88 pMC and 78.59 pMC, respectively, are more 
similar to well 916 (83.66 pMC).

Analytical results for stable and radioactive isotopes for wells 901, 902, and NF-20 are summarized in Table 
4-5. Percentages of the stable isotopes deuterium and oxygen 18 in wells 901 and 902 located east of the 
fault were similar and not significantly different in groundwater from well NF-20. The tritium content of 
water in wells 901 and 902 was also apparently similar at <1.18 and <1.17 TU, respectively. In contrast, 
tritium was detected in groundwater from well NF-20 at 0.80 TU. The percentages of carbon 13 in 
groundwater from wells 901 and 902 (-16.4 and -18.8) were also similar and marginally different than for 
well NF-20 (-11.6). The primary difference in the isotope data for these wells is also for the radioactive 
isotope carbon 14. The reported value of 62.32 pMC in groundwater from well 901 is notably higher than 
43.61 pMC reported for well 902.
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5. RECOMMENDATIONS

Woodard & Curran recommends additional investigation of the SBC Fault by conducting a surface 
geophysical survey using electrical resistivity and IP. The purpose of the survey would be to identify a second 
location of the SBC Fault to confirm its trend. It is possible that the SBC Fault continues the northeasterly 
trend from the Sierra Madre Mountains under the Cuyama River and potentially crosses Highway 33 near 
the Ballinger Canyon Wash south of Ballinger Canyon Road. In addition, the significant change in 
groundwater elevations between wells 903-905 and 915-916 indicates a high probability of a fault between 
these locations.

Figure 5-1 shows the preliminary locations of two roughly 3,500-foot-long transects adjacent to Highway 
33, one north of Line 1 and the other to the south. Transects of this length will provide an investigation 
depth of approximately 800 feet. As shown in the profiles of the other transects, the full depth of 
investigation cannot be achieved close to the ends of the transects. Therefore, the new transects would 
overlap each end of Line 1 by roughly 500 to 700 feet. Access across the bridge over the Ballinger Canyon 
Wash will be required for the northern transect. Alternate transect locations on private property, particularly 
west of Highway 33, should be explored to avoid costs associated with securing an encroachment permit 
from Caltrans and conducting the required traffic control during the work.

As part of this recommendation, groundwater levels will be measured in accessible wells in the area. 
Additional groundwater sampling is not recommended.
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TABLES



Table 2-1: Groundwater Levels Near the Santa Barbara Canyon and Russell Faults

Cuyama Basin Groundwater Fault Investigation Report

903 904 905 915 916 921 1032 900 901 902 NF-20

7/7/2021 44.64

7/15/2021 43.63 42.49 44.82

7/22/2021 122.34 121.47 120.61

2/26/2022 610

7/15/2022 121.86 121.66 119.9 44.12 42.91 42.16

10/12/2022 122.2 122 120.2

10/13/2022 46.2 43.9 43.1

1/23/2023 119.13 118.55 116.36

4/24/2023 112.2 111.9 110.5

7/24/2023 115 114.4 112.3

7/25/2023 42.6 40.9 39

10/25/2023 42.7 41.3 40.1

1/17/2024 117.1 116.5 114.3

1/18/2024 42.6 41.1 40.2

4/24/2024 40.9 38.7 39.1

4/25/2024 114.2 113.5 111.7

5/13/2024 113.85 113.1 110.85

5/14/2024 40.29 38.9 37.9 55.26

5/15/2024 574.67 507.82

8/1/2024 113.6 112.8 110.7

8/2/2024 41.4 40.0 38.8

9/3/2024 769

10/16/2024 42.2 40.7 39.6

10/17/2024 113.88 113.06 110.8 602.3 498.7 782.3

10/24/2024 116.9 116.2 114.3

1/16/2025 40.2 39.9

1/15/2024 778.7

1/20/2025 111.9 111.1 108.6 602.2 499

4/9/2025 109.0 108.0 105.4 598.8 494.9 778.1

4/10/2025 41.2 39.8 38.9

Note: Depth to water below top of casing

Date
Russell FaultSanta Barbara Canyon Fault



Table 4-1: Groundwater Quality Field Paramaters 

Near the Santa Barbara Canyon Fault
Cuyama Basin Groundwater Fault Investigation Report

Well ID Date

 Intake 

Depth 

(Feet 

BGS)

Depth to 

Water 

(Feet BGS)

Temperature 

(C)
pH

Specific 

Conductivity 

(μS/cm)

Oxidation-

Reduction 

Potential  

(mV)

Dissolved 

Oxygen 

(mg/L)

Turbidity 

(NTU)

8/21/2024 NA NA 20.15 6.24 1,740 NA NA NA

5/13/2024 285 113.85 19.30 7.41 1,728 95.3 4.26 24

7/22/2021 180 122.34 17.96 7.38 1,930 195 3.80 18.5

6/9/2021 143 124.19 18.26 7.75 2,050 131 4.08 42.9

8/21/2024 NA NA 19.19 7.08 1,780 NA NA NA

5/13/2024 380 113.10 20.00 7.68 1,771 59.1 4.49 3

7/21/2021 180 121.47 18.30 7.39 2,030 165 2.04 2.2

6/15/2021 180 123.76 18.66 8.13 2,110 115 4.22 84.7

8/21/2024 NA NA 20.26 8.75 1,820 NA NA NA

5/13/2024 555 110.85 18.90 7.37 1,746 67.6 5.12 2

7/22/2021 180 120.61 18.28 7.22 1,840 207 4.96 0

7/16/2021 NA 122.26 20.45 8.13 2,100 96 4.34 0

915 5/15/2024 670 574.67 22.40 8.27 2,313 71.9 0.38 >1,000

916 5/15/2024 890 507.82 20.10 7.56 1,842 48.1 4.59 3

921 9/5/2024 NA 768 24.01 7.77 2,100 NA NA 707

1029 NA NA NA NA NA NA NA NA NA

Notes:

NA: Not Available mg/L : Milligrams per Liter

Feet BGS: Feet Below Ground Surface mV : Millivolt

C : Degrees Celsius NTU: Nephelometric Turbidity Unit

L: Liter µg/L: Micrograms per Liter

μS/cm : microSiemens per Centimeter

Field Groundwater Quality Parameters

904

903

905



Table 4-2: Groundwater Quality Near the Santa Barbara Canyon Fault
Cuyama Basin Groundwater Fault Investigation Report

Well ID
Sample 

Date

B
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id

e
 (
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/L
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N
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 (
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)

S
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 (
m
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)

A
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m
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u
m

 (
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/L

)

A
rs

e
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 (

µ
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/L
)

C
a
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iu
m

 (
m

g
/L

)

M
a
g

n
e
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u
m

 (
m

g
/L

)

P
o
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ss

iu
m

 (
m

g
/L

)

S
o

d
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m
 (

m
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/L
)

T
o

ta
l 

D
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e
d

 S
o

li
d

s 

(T
D

S
) 

(m
g

/L
)

903 7/22/2021 150 NA 18 1.2 NA 910 140 1.2 210 87 6.1 99 1,600

7/22/2021 150 NA 33 0.81 NA 990 98 1.6 200 80 7.5 150 1,700

5/13/2024 150 < 0.14 17 1.6 < 0.018 920 37* J < 9.2* 230* 91* 4.1* 90* 1,500

905 7/22/2021 160 NA 42 1.2 NA 1,200 17 0.9 200 78 5.0 120 1,600

915 5/15/2024 910 < 0.14 17 1.4 11 940 480* < 9.2* 37* 12* 8.8* 490* 13,000

916 5/15/2024 180 < 0.14 10 3.0 0.79 970 40* J < 9.2* 270* 99* 5.1* 71* 1,700

921 9/5/2024 170 NA 22 14 NA 990 28* < 9.2* 260* 93* 7.6 130* 1,800

1029 4/25/2024 214.5 NA 17.6 0.7 NA 1,072.3 NA NA 234.0 94.4 4.1 78.7 1,610

Notes:

J: Estimated Value (CLP Flag) μS/cm : microSiemens per Centimeter

*: Dissolved Constituent mg/L : Milligrams per Liter

<:  Analyte not detected above the laboratory reporting limit µg/L: Micrograms per Liter

NA: Not Available

L: Liter

Laboratory Analysis

904



Table 4-3: Groundwater Quality Field Paramaters

 Near the Russell Fault

Cuyama Basin Groundwater Fault Investigation Report

Well ID Date

Intake 

Depth 

(Feet 

BGS)

Depth to 

Water 

(Feet 

BGS)

Temperature 

(C)
pH

Specific 

Conductivity 

(μS/cm)

Oxidation-

Reduction 

Potential 

(mV)

Dissolved 

Oxygen 

(mg/L)

Turbidity 

(NTU)

8/21/2024 NA NA 20.80 7.03 10,300 NA NA NA

5/14/2024 55 40.29 23.00 7.02 9,264 -80.4 0.38 3

7/15/2021 NA 43.63 22.35 6.93 8,860 -66 1.32 0

7/14/2021 NA 43.63 23.38 7.02 9,280 6 2.78 14.3

8/21/2024 NA NA 19.47 6.73 15,400 NA NA NA

5/14/2024 185 39.01 22.80 6.98 8,717 -128 0.33 0

7/15/2021 NA 42.49 23.92 6.78 9,700 -118 0.11 25.8

7/7/2021 NA 44.64 25.94 7.49 9,430 -131 4.97 41.8

8/21/2024 NA NA 20.85 6.77 16,900 NA NA NA

5/14/2024 345 37.90 23.40 7.17 13,013 -131.3 0.39 2

7/15/2021 150 44.82 25.20 6.76 10,300 -104 0.15 0

7/9/2021 NA 45.47 26.50 7.23 14,100 -1.18 2.42 40.9

NF-20 5/14/2024 110 55.23 20.30 7.21 1,322 -93.9 0.82 4

Notes:

NA: Not Available mg/L : Milligrams per Liter

Feet BGS: Feet Below Ground Surface mV : Millivolt

C : Degrees Celsius NTU: Nephelometric Turbidity Unit

L: Liter µg/L: Micrograms per Liter

μS/cm : microSiemens per Centimeter

901

902

Field Groundwater Quality Parameters

900



Table 4-4: Groundwater Quality Near the Russell Fault
Cuyama Basin Groundwater Fault Investigation Report

Well ID
Sample 

Date
Bi

ca
rb

on
at

e 
(m

g/
L)
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id
e 

(m
g/

L)
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lo
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M
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(T

D
S)

 (m
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900 7/15/2021 370 NA 1,800 ND NA 2,900 11 J 4.7 610 350 7.9 1,200 7,900
7/15/2021 380 NA 2,200 ND NA 2,400 830 4.0 800 360 18 1,200 8,400
5/14/2024 360 5.6 1,800 < 0.24 0.17 2,300 64* 20* 690* 280* 20* 1,100* 6,800
7/15/2021 260 NA 3,500 ND NA 2,000 61 7.4 860 240 32 1,800 9,500
5/14/2024 310 11 3,600 < 0.48 0.019 J 2,200 77* 11 J* 880* 250* 48* 1,900* 9,800
8/19/2020 280 NA 90 12.60 NA 279 NA NA 101 37 2 95 910
5/14/2024 280 0.32 99 < 0.048 0.041 J 290 < 23* < 9.2* 97* 37* 2.2* 160* 900*

Notes:
J: Estimated Value (CLP Flag) μS/cm : microSiemens per Centimeter
*: Dissolved Constituent mg/L : Milligrams per Liter
< # analyte not detected above the laboratory reporting limit µg/L: Micrograms per Liter
NA: Not Available
L: Liter

Laboratory Analysis

901

902

NF-20



Table 4-5: Isotope Distribution Near the Santa Barbara Canyon  

and Russell Faults
Cuyama Basin Groundwater Fault Investigation Report

δD H2O δ
18

O H2O Tritium δ
13

C DIC  
14

C DIC

‰ ‰ TU ‰ pMC

904 5/13/2024 Field-Filtered -69.6 -9.7 <1.16 - -9.7 68.88 0.25

915 5/15/2024 Not Field-Filtered -71.0 -9.9 1.13 0.28 - 29.47 0.11

916 5/15/2024 Field-Filtered -69.2 -9.7 1.26 0.24 -12.3 83.66 0.30

1029 5/13/2024 Not Field-Filtered -65.5 -9.3 1.18 0.27 -9.9 78.59 0.28

901 5/14/2024 Field-Filtered -66.4 -8.7 <1.18 - -16.4 62.32 0.23

902 5/14/2024 Field-Filtered -64.0 -8.1 <1.17 - -18.8 43.61 0.16

NF-20 5/14/2024 Field-Filtered -56.7 -7.9 0.80 0.22 -11.6 70.78 0.26

Notes:

<: Analyte not detected above the laboratory reporting limit

‰: Percentage relative to Vienna Standard Mean Ocean Water (VSMOW)

δD H20: Deuterium

δ18 H20: Oxygen 18 

δ
13

C DIC: Dissolved Inorganic Carbon 13

δ
14

C DIC: Dissolved Inorganic Carbon 14

PMC: Percent of modern carbon

Std. Dev.: Standard Deviation 

TU: Tritium content of water

Russell Fault

Santa Barbara Canyon Fault

Laboratory Isotope Analysis

Tritium 

Std. Dev.

Carbon 

Std. Dev.
Well ID

Sample 

Date
Field Remarks



Cuyama Basin (0011078.01) Woodard & Curran, Inc.
Groundwater Fault Investigation Report May 2025

FIGURES



Santa Barbara

Canyon

Fault

Russell Fault

166

33

166

33

Foothill

Quatal Canyon

Pe
rk

in
s

W
as

io
ja

Al
is

o
Ca

ny
on

Ballinger
Canyon

Ki
rs

ch
en

m
an

n

Apache Canyon

Be
ll

Sa
nt

a 
Ba

rb
ar

a 
Ca

ny
on

Co
tt

on
w

oo
d  

Ca
ny

on

New Cuyama

Ventucopa

Cuyama

Cuyama River

Cuyama River

Cuyama Basin Groundwater
Fault Investigation Report

Figure 1-1: Fault Locations
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Figure 2-1: Santa Barbara Canyon
Fault and Nearby Water Wells
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Figure 2-5: Russell Fault
and Nearby Water Wells
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Figure 2-7: AEM Flight Lines
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Figure 3-1: Santa Barbara
Canyon Fault Transects
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Figure 3-2: Santa Barbara Canyon
Fault Transect 1: Resistivity Profile

Third Party GIS Disclaimer: This figure is for reference and graphical purposes only and should not be relied upon by third parties for any legal decisions.
Any reliance upon the figure or data contained herein shall be at the users’ sole risk. Data sources: Spectrum Geophysics

Figure Created: May 2025
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Figure 3-3: Santa Barbara Canyon
Fault Transect 2: Resistivity Profile

Third Party GIS Disclaimer: This figure is for reference and graphical purposes only and should not be relied upon by third parties for any legal decisions.
Any reliance upon the figure or data contained herein shall be at the users’ sole risk. Data sources: Spectrum Geophysics

Figure Created: May 2025
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Figure 3-4: Russell
Fault Transects
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Figure 3-5: Russell Fault
Transect 1: Resistivity Profile
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Figure 3-6: Russell Fault
Transect 2: Resistivity Profile

Third Party GIS Disclaimer: This figure is for reference and graphical purposes only and should not be relied upon by third parties for any legal decisions.
Any reliance upon the figure or data contained herein shall be at the users’ sole risk. Data sources: Spectrum Geophysics

Figure Created: May 2025

Interpreted base of
alluvium / top of rock

Approximate level
of groundwater

DHunt
Image

DHunt
Rectangle - White

DHunt
Rectangle - White

DHunt
Rectangle - White

DHunt
Rectangle - White

DHunt
Rectangle - White

DHunt
Rectangle - White

DHunt
Rectangle - White

DHunt
Rectangle - White

DHunt
Rectangle - White

DHunt
Rectangle - White















Cuyama Basin (0011078.01) Woodard & Curran, Inc.
Groundwater Fault Investigation Report May 2025

APPENDIX A: SPECTRUM GEOPHYSICAL INVESTIGATION REPORT
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1.0 INTRODUCTION 

 

A geophysical investigation was conducted by Spectrum Geophysics (Spectrum) for Woodard 

& Curran in early 2024 in the Cuyama Valley Groundwater Basin of Santa Barbara County, 

California (hereinafter referred to as the Basin). Woodard & Curran has been retained by the 

Cuyama Valley Groundwater Sustainability Agency (GSA) to implement the Groundwater 

Sustainability Plan (GSP; GSA and Woodard & Curran, 2019). 

 

The purpose of the investigation was to locate, verify the trend of, and determine the depth of 

the Santa Barbara Canyon Fault/Fault Zone, located at the southeast end of the Basin, and the 

Russell Fault/Fault Zone, located at the northwest end of the Basin. .  These faults were mapped 

by the United States Geological Survey (USGS) as “concealed” because they are buried by 

alluvium and have no surface expression. These subsurface faults reportedly affect local 

groundwater flow to an unknown extent. Therefore, the investigation was designed to provide 

detailed images of the geologic/lithologic units and structural features associated with each 

fault/fault zone to depths of 600 to 800 feet below ground surface (bgs). The geophysical data 

would indicate burial depth (i.e., young/old alluvium deposited post fault activity) and 

juxtaposition of geologic units, including water bearing units, resulting from historic fault 

movement.  Based on review of existing data, it was determined that, while there has been 

some study of deeper oil bearing rocks in the Basin, there were significant data gaps for the 

shallow water bearing zones near these fault zones to meet the investigation objectives.  

 

Based on discussions with Woodard & Curran, Spectrum recommended two dimensional (2D) 

DC electrical resistivity and induced polarization (IP) data collection.  It was anticipated that 

at least two transects would be necessary in each investigation area to verify the trend of the 

fault/fault zone and “connect the dots” across structural features of interest in each of the 

resultant profiles.  Each transect in each area of investigation was designed to be perpendicular 

to and centered on the inferred location of the fault, to the extent possible. The two parallel/sub-

parallel transects were between 3000 and 3600 feet in length to achieve the desired depth of 

investigation. The 2D DC electrical resistivity and IP data collection methods were employed 

to provide two dimensional (both lateral and vertical) profiles of the electrical resistivity and 

IP chargeability variation in the subsurface along each transect. These data were used in the 

characterization of the faults/fault zones, and an evaluation of the possible effects of the 

faults/fault zones on water bearing zones and local groundwater flow.   

 

The investigation was conducted in two phases.  The field work for the first phase was 

conducted the week of February 13th, 2024, where two transects (designated Lines 1 and 2) 

were established at the southeast end of the Basin near Ballinger Canyon Road to provide an 

image of and confirm the inferred location of the Santa Barbara Canyon Fault.  These transects 

are shown in Figure 1. Line 1 was established in the Caltrans’ Right of Way on the east 

shoulder of Highway 33. Line 2 was established in the Cuyama River bed on land owned by 

the Bureau of Land Management (BLM). The field work for the second phase was conducted 

the week of March 18th, 2024, where two transects were established at the northwest end of the 

Basin. These transects, straddling the property boundary between the Russell Ranch east of the 

Russell Fault and the North Fork Ranch west of the Russell Fault, were established to provide 
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an image of and confirm the inferred location of the Russell Fault.  These transects are shown 

in Figure 4.   

 

A discussion of the equipment used during this investigation is presented in Section 2.0, the 

geologic/hydrogeologic background of the faults is presented in Section 3.0, the geophysical 

methods are presented in Section 4.0, field procedures are presented in Section 5.0, data 

processing is presented in Section 6.0, results and interpretation are presented in Section 7.0, 

conclusions are presented in Section 8.0, and limitations are presented in Section 9.0.  

 

 
2.0 EQUIPMENT 

 

Electrical resistivity and IP field equipment consisted of the Advanced Geosciences SuperSting 

R8/IP system (SuperSting), passive electrodes and associated cabling.  This equipment is 

designed such that the data are collected in units of meters and then converted to feet during 

the data processing stage.  Utility locators and a Fisher M-Scope shallow focus metal detector 

(M-Scope) were used to locate utilities and shallow metallic features along the designated 

transects.  A Garmin 66S Handheld GPS unit (Garmin) was used to map the endpoints and key 

features along each resistivity/IP transect. The Advanced Geosciences EarthImager® software 

package (AGI, 2015) was used to process the resistivity and IP data. 

 

 
3.0 GEOLOGIC/HYDROGEOLOGIC BACKGROUND 

 

The Cuyama Basin is a northwest-southeast oriented alluvial basin located in the southeastern 

portion of the Coast Ranges and north of the Transverse Ranges of California.  

Topographically, this basin is bordered to the north by the Caliente Range, to the south by the 

Sierra Madre Range and to the northeast by the San Joaquin Valley.  Structurally, the Basin 

was formed by a graben during Miocene extension, and then overprinted by younger thrust 

faulting during a period of compression beginning during the Pliocene and continuing through 

Quaternary time. As such, this older extensional Basin is bounded on the north by younger 

south-verging thrust faults, such as the Whiterock and Morales Faults, and on the south by 

younger north-verging thrust faults such as the South Cuyama Fault (USGS, 2013). 

 

The geology, from the surface down in both areas of investigation, consists of Younger 

Alluvium underlain by Older Alluvium, which overlies the nonmarine Morales Formation. The 

Morales consists of a coarser grained, partly consolidated upper unit (Upper Morales) that is 

water bearing, and a finer grained lower unit (Lower Morales) that is non-water bearing. 

Deeper non-water bearing geologic formations that may be evident across faults in the study 

areas include the Quatal Formation in the southeast and the Monterey Formation in the west. 

 

Groundwater in the Basin is mostly unconfined and generally consists of a single water body 

(Singer and Swarzenski, 1970). The unconfined aquifer occurs within the Older Alluvium or 

Younger Alluvium; however, in areas of overdraft (the central and southeastern portions of the 

Basin) the water bearing zones extend into the deeper Upper Morales Formation (Woodard & 

Curran, 2019).  
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SPECIALISTS IN INDUSTRIAL, MILITARY AND URBAN SETTINGS   3 

While there is some geologic information available regarding the deeper zones of these faults,  

the question of whether these faults create an offset of water bearing units across it, or whether 

the fault/fault zone creates a barrier or restriction to groundwater flow through the unconfined 

aquifer, has not been studied. Therefore, this investigation targeted depths of 600 to 800 feet 

bgs to gather information on these shallower water bearing zones at each fault. 

 

3.1 Background for Santa Barbara Canyon Fault  
 

The USGS (2013) has reported that the Santa Barbara Canyon Fault (SBCF) is a subsurface 

normal fault. The SBCF was suggested by Singer and Swarzenski (1970) to be the cause of a 

steep hydraulic gradient in the southeastern part of the Basin. The fault could be a projection 

of east-northeast-striking faults mapped west of Santa Barbara Canyon by Dibblee and Minch 

(2007) (USGS, 2013). Maps indicate the fault bends to the east-southeast near Ballinger 

Canyon Road as it approaches the Cuyama River from the west.  Based on water level changes 

of at least 100 feet (30 meters) over a distance of roughly 1.9 miles (3 kilometers [km]), the 

USGS (2013) suggests there could be a zone of subparallel faults. Available information from 

water wells in the vicinity of the Santa Barbara Canyon Fault indicates that aquifers exist 

primarily in the alluvium south of the fault in the Ventucopa area, and primarily in the Upper 

Morales north of the fault (Woodard & Curran, 2019). 

 

The USGS (2013) reports the “relatively small amount of vertical offset on the SBCF indicates 

that changes in water levels across the fault are perhaps the result of distinct fault zone 

properties, rather than juxtaposition of differing water transmitting ability”.  In subsequent 

work, the USGS (2015) considered the SBCF to be a “barrier to groundwater flow.”  

 

Based on this information, the geophysical investigation was designed to evaluate whether the 

SBCF offset either alluvium or the Upper Morales. Available groundwater level information 

at the time of the investigation indicated a steep gradient near the SBCF, as reported by the 

USGS (2013). Interpretation of the geophysical data was made based on available geologic 

maps, water level data, and geophysical logs for DWR nested wells TSS #3 and a new 

monitoring well (MW-H) that was constructed during the geophysical investigation.  

Groundwater information from these wells indicated a depth to water of 114 to 117 feet bgs at 

TSS #3 and about 585 feet bgs at MW-H (Woodard & Curran, 2024a).  

 

3.2 Background for Russell Fault  

 

Available information on the Russell Fault indicates it is a subsurface transtensional feature, 

exhibiting both strike slip and normal sense of motion, created during Miocene extension 

(USGS, 2013).  Based on this information the Russell Fault is a 7-mile long northwest-

southeast trending fault, with both right lateral strike-slip and normal senses of motion, in  the 

western portion of the Cuyama Basin.  While it has been reported that the Russell Fault “offsets 

the top of bedrock by as much as 1500 feet” (Nevins, 1982), it is unclear whether it provides a 

barrier to groundwater flow since Yeats states “the base of the Morales Formation is not cut 

by the fault” (Yeats et al., 1989) and the fault does not appear to be active. Yeats also reports 

the Russell Fault is thought to be an older fault with little to no offset of the alluvial units or 

the Morales Formation (Yeats et al., 1989). However, the USGS reports there are indications 

that the fault “divides groundwater in the central portion of the basin from groundwater in the 
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SPECIALISTS IN INDUSTRIAL, MILITARY AND URBAN SETTINGS   4 

west” and obstructs groundwater flow due to truncation of older geologic formations (USGS, 

2015). Available groundwater information indicates that the aquifer                        

in the area where the Russell Fault crosses the Cuyama River exist primarily in the alluvium 

on either side of the fault.  

 

The location of the Russell Fault is well known based on oil production wells and seismic lines; 

however, the question of whether the fault offsets the Morales or provides a barrier to 

groundwater flow is less well understood. Based on this information, the geophysical 

investigation would obtain data to evaluate whether  the Russell Fault offsets or truncates Older 

Alluvium and the Morales Formation, and its effect on the flow of groundwater. Available 

groundwater information indicates the depth to groundwater is between 40 and 70 feet on either 

side of the Russell Fault in the area of the Cuyama River (Woodard & Curran, 2024b). 

Interpretation of the geophysical data was made based on available geologic maps and well 

construction and geophysical logs for DWR nested well TSS #1 and oil production wells and 

logs in the vicinity of the investigation area.  Groundwater information from TSS #1 indicated 

a depth to water of 40 to 43 feet bgs (Woodard & Curran, 2024b). 

 

 
4.0 METHODS 

 

4.1 Electrical Resistivity and IP 

 

The electrical resistivity of a material is a measure of the ease with which an electrical current 

can flow through that material; whereas the IP chargeability of a material is a measure of its 

ability to polarize, or hold charge, after current has been applied. 

 

DC resistivity and IP were chosen for this survey as these methods are very effective for the 

delineation of changes in the lithology of sediments and rocks in the subsurface.  In particular, 

these methods are sensitive to changes in grain size, changes in chemistry or mineralogy, 

changes in saturation (particularly of permeable materials), and changes in the 

competency/density of sediments and rocks.  DC resistivity and IP methods provide high 

quality, high resolution 2D imaging of subsurface stratigraphy and structure in areas where 

there is a contrast in electrical resistivity and/or chargeability across an interface or geologic 

contact, such as the contrasts between dry, coarse alluvium and saturated alluvium, or the 

contrast between coarse sand/gravel and soft clay. 

 

The electrical resistivity and IP (ER/IP) methods had their beginnings in the mining industry, 

but are now commonly used in the environmental and engineering fields.  To employ ER)/IP 

methods a DC circuit is established in the ground via cables and a linear array of electrodes.  

During data collection a known amount of current (I) is applied to the ground through a pair 

of electrodes (current electrodes), the voltage (V) is read between another pair of electrodes 

(potential electrodes) some distance from the current electrodes, and the ground acts as the 

resistor to complete the circuit.  Ohm’s Law (V=IR) is then used to calculate the electrical 

resistance of the ground through which the current has traveled (termed electrical resistivity).  

IP chargeability is obtained (in time domain IP) by turning the current off momentarily after 

the first resistivity measurement and recording the decay of the voltage over a specified time 

interval.  Specifically, the SuperSting measures the change in voltage from the starting voltage 
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(in mV/V or chargeability) at specific time gates after the current has been turned off during a 

specified integration time (1 second for this investigation).  

The ability of a material to polarize, or hold charge, is termed chargeability. 

 

The ability of typical sedimentary earth 

materials to conduct a current depends 

on grain size, degree of saturation, and 

density/degree of cementation.  If the 

material is permeable and fully 

saturated (such as water saturated 

coarse alluvium in an unconfined 

aquifer) the water acts as an electrolyte 

and carries the current readily 

(measured as low resistivity); whereas 

that same permeable material when dry 

is less able to carry a current and 

typically has higher resistivity.  

“Clean” coarse alluvium (alluvium 

with a low percentage of clay in the 

matrix) is typically low in 

chargeability; whereas clays (particularly soft clays) hold charge and are therefore high in 

chargeability.  These properties make DC electrical resistivity and IP methods ideal for the 

delineation of aquifers and aquicludes in groundwater investigations.  There are several 

different geometrical arrays that can be used to collect resistivity and IP data; however, the 

most common are Wenner, Schlumberger and dipole-dipole.  These data are typically 

displayed in 2D sections or profiles where they supply lateral and vertical electrical resistivity/ 

IP chargeability information about materials directly below a given established transect (much 

like a road cut). 

 

A useful property of electrical resistivity for dry sedimentary soils and rocks is that an increase 

in grain size generally causes an increase in resistivity (e.g. coarse-grained materials such as 

gravel or cobbles have higher resistivity values than finer grained materials such as fine sands 

and silts). Because the electrical resistivity of a material correlates well with grain size, this 

method can be used not only to identify lateral and vertical boundaries between different 

materials but also to identify the lithology of the material (e.g. sand vs. silt vs. clay). As 

electrical current flow through sedimentary soils and rocks is primarily electrolytic and takes 

place at the grain boundary, permeable materials (such as coarse sands or sandstones) are less 

resistive (or more conductive) when saturated than when dry.  In addition, because ionic 

conduction is enhanced by the presence of dissolved salts in the pore fluid, soils and rocks 

saturated with saline or high-TDS groundwater will have significantly lower levels of 

resistivity than soils and rocks bearing fresh water. In the case of rocks, the higher the density 

or lithification/cementation of the rock, the higher the resistivity – where typically unfractured, 

highly competent rock such as limestone, cemented sandstone or certain types of shale (such 

as laminated/dense silicic or calcareous shale) – is high in resistivity.   

 

 
                     SuperSting Electrical Resistivity System 
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Because the electrical resistivity method is sensitive to changes in grain size, 

lithification/density and chemistry, this method is ideal for displaying the lateral or vertical 

contrast between different types of materials across a 2D profile. This contrast readily allows 

the delineation of geologic contacts, vertical/subvertical and dipping geologic features such as 

faults/fault splays, fractures and unconformities, and different types of water bearing zones 

(such as coarse alluvium vs fractured rock) in areas where there is a sharp contrast in grain size 

or lithology at the boundary. 

 

In turn, the IP method is known to be sensitive to changes in the chemistry or ionic activity of 

soils or groundwater, and typically detects a contrast in chargeability between coarse grained 

aquifers (typically lower in chargeability) and fine grained aquicludes, since clays and fine 

grained soils or rock tend to have higher chargeability than sands and gravels.  This is because 

clays tend to have more free ions available than sands and gravels.  While sands, gravels and 

cobbles in alluvium may exhibit a minor positive IP response (depending on the mineralogy 

of the alluvial materials), there is generally a drop in chargeability at the groundwater table, 

particularly in areas where the alluvium is coarse grained and well sorted and the water is fresh.  

This is a phenomenon that appears to be associated with a decrease in membrane polarization 

at the water table.  

 

Taken together, 2D resistivity and IP provide very powerful indicators of the nature of 

subsurface materials and their saturation along an established transect, and also allow 

discrimination between possible types of lithology giving rise to an observed geophysical 

response, for example, discrimination between high resistivity, well cemented silicic or 

calcareous shale and high resistivity gravels/boulders in a clay matrix.  In addition, since the 

electrical resistivity method is sensitive to changes in the level of groundwater saturation of 

materials, this method can provide a measure of permeability, particularly if the lithology is 

known.  Electrical resistivity and IP methods can also be used to delineate sources of fresh 

groundwater that are structurally controlled, such as natural springs associated with faulting.  

As such, these methods are ideal for the discrimination between aquifers and aquicludes in the 

subsurface, delineation of faulting, folding and general bedding attitude, and offsets of water 

bearing units across a fault/fault zone. 

 

Therefore, both electrical resistivity and IP data were collected during this investigation (where 

possible and time allowing); electrical resistivity was used to identify changes in lithology and 

subsurface stratigraphic/structural features, and once these determinations and features were 

identified, IP was used to screen for the presence of potential water bearing zones and possible 

barriers to groundwater flow.  

 

4.1.1 SuperSting System 

 

The SuperSting is a system that allows automated acquisition of electrical resistivity and IP 

data.  During a SuperSting survey, many apparent resistivity/apparent chargeability 

measurements are made for a suite of electrode pair separations, and these apparent resistivity/ 

chargeability values are plotted on 2D diagrams (location of measurement vs. depth), which 

are referred to as pseudosections. The automated resistivity/IP data acquisition provided by the 

SuperSting allows for a tremendous amount of data to be acquired relatively quickly with very 
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high-resolution capability.  Once the resistivity and IP data have been acquired for a given 

transect, they can be downloaded to a field computer and subsequently viewed and processed 

with appropriate software, where the end result is two 2D subsurface model sections (one for 

resistivity and one for IP chargeability) that contain both sounding and profiling data. Once an 

acceptable model section (profile) is obtained for each data set, these profiles can be interpreted 

for features of interest.   

 

4.2 Utility Locating 

 

Utility locators and shallow metal detectors were used to delineate metallic/conductive utilities 

in the immediate vicinity of the established transects in each area of investigation in  order to 

both assist with the placement of electrodes prior to data collection and to distinguish 

anomalies caused by utilities (or active/abandoned oil wells in the case of the Russell Fault 

investigation) from those caused by geologic/hydrogeologic features of interest during data 

processing.  The proper placement of electrodes in the presence of utilities is particularly 

important because utilities can cause artifacts in the data.  If utility locations and orientations 

are known prior to electrode placement, key electrodes can be moved slightly to avoid 

unnecessary electromagnetic interference in the data. 

 

Utility locators such as the Dynatel 500A (Dynatel) and Radiodetection 4000 (RD4000) are 

specifically designed to accurately locate and delineate metallic or conductive underground 

pipes and utilities.  These locators are designed to detect the magnetic field resulting from 

electric current flow on a line.  During the use of a locator, a transmitter emits a radio-frequency 

source signal that induces a secondary electromagnetic field in nearby utilities.  A receiver unit 

measures the signal strength of this secondary magnetic field and emits an audible response to 

allow the precise location and tracing of the pipe, cable, or other conductor in which the signal 

is induced.  If the utility is accessible, the source signal can be directly connected to it, which 

makes the secondary field much larger and more readily measurable.  Where no direct 

connection is possible, the Dynatel and RD 4000 can be used to inductively trace the pipe or 

cable.  Utility locators are effective for the location of long, linear metallic objects. 

 

The Fisher M-Scope (M-Scope) was also used to augment the investigation of metallic utilities 

and to locate shallow buried metallic features (such as abandoned piping and buried vaults) in 

the areas of investigation.  The M-Scope has a transmitter and a receiver at the ends of a short 

boom.  During operation, the transmitter emits a radio-frequency source signal that induces a 

secondary magnetic field in metallic material in its immediate vicinity.  The receiver measures 

the signal strength of this secondary magnetic field and emits an audible response, the volume 

and pitch of which increase in the presence of metallic material.  The sensitivity of the M-

Scope allows the precise identification of the lateral boundaries of a metallic object. 

 

 
5.0 FIELD PROCEDURES 

 

The field work was conducted in two separate phases, as previously discussed.  However, while 

the actual site preparation/establishment of transects was different for each investigation area, 

the same resistivity/IP field procedures were followed for each area of investigation.    The 

following sections describe these field procedures. 
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5.1 Site Preparation 

 

5.1.1 Santa Barbara Canyon Fault  

 

Two resistivity/IP transects (Lines 1 and 2) were 

established in the area where the SBCF is mapped, to 

obtain an image of lithologic, structural and 

hydrogeologic features in the vicinity of the concealed 

fault.  These transect locations were designated by 

Woodard & Curran based on land access and are 

shown in Figure 1.     

 

Line 1 was 1,110 ground meters ( 3,641.7 ground feet) 

in length and ran south-southeast to north-northwest in 

the public right of way along the east side of Highway 

33 (inset right).  This line was established to verify the 

eastern extent/bend of the SBCF and to tie into the new 

monitoring well MW-H.  This well was established to 

address a local data gap and also to document the 

litholgy and depth to groundwater  in the vicinity of 

the fault in support of this investigation.  Line 1 was extended approximately 700 feet north-

northwest of MW-H in order to ensure the greatest depth of investigation at the well.  In 

practice, if one is trying to detect and delineate a linear feature in the subsurface (such as a 

fault or fracture), the transect should be oriented perpendicular to the expected trend of that 

linear feature (in the ideal case) to best detect it. While Line 1 was oriented somewhat oblique 

(not exactly perpendicular) to the mapped trend of the SBCF, its orientation was considered 

acceptable to detect it, as there is a  generally accepted window of about 40 degrees (plus or 

minus)  perpendicular to a linear feature to detect it.  

 

Line 2 was 920  ground meters (3018.4 

ground feet) in length, ran south to north, 

beginning just north of Big Pine Road and 

extending to the north into the Cuyama 

River bed (inset right).   This line was 

designed to be centered on the mapped 

location for the SBCF, and was oriented 

perpendicular/sub-perpendicular to it 

(Figure 1). 

 

As Line 2 was on BLM land and the area 

was subject to environmental protection 

Woodard & Curran worked with the BLM 

to obtain a CEQA Categorical Exclusion to 

conduct the investigation during dry/low 

flow conditions in the Cuyama River.  A 

 
            Establishing Line 1 along HWY 33 

                   (View to the Northwest) 

 

   
              Surveying along Line 2 (View to the South/Southwest) 
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wildlife biologist was present during the work to ensure no harm was done to specific animal 

and plant species during the data collection for Line 2.   

 

5.1.2 Russell Fault  

 

Two resistivity/IP transects (Lines 1 and 2) were established in the area of the mapped Russell 

Fault. As previously discussed, while much is known regarding the deeper rocks in the area of 

the Russell Fault from extensive drilling for oil exploration, there is little information available 

on the lithology and presence of groundwater within the upper 100 feet of the surface. The 

Russell Fault transect locations were decided by Woodard & Curran and Spectrum based on 

review of existing bedrock outcrops, terrain, and active oil field operations. In this part of the 

Basin, the Cuyama River has deeply incised the land surface - leaving a sharp 20 to 30 foot 

high bank. The presence of outcrops south of the river bed limited the location of transects to 

the north side of the river, and the steep river bank and heavy vegetation in the river bed 

prevented locating a transect in the river bed.  As a result, the transects were established such 

that the western portion of each transect was on North Fork Ranch property and the eastern 

portion wa on the Russell Ranch property..  These transect locations are shown in Figure 4. 

 

Based on the northwest-southeast orientation of the 

Russell Fault, parallel transects oriented northeast-

southwest would have been ideal for delineation of the 

fault.  However, as noted, there were significant spatial 

constraints at the Properties in the area of the Russell 

Fault.  In particular, it was not possible to establish 

northeast-southwest oriented transects that were both 

centered on the mapped trace of the fault and of 

sufficient length (at least 3000 feet long) to  reach the 

desired depth of investigation, given the presence of 

Whiterock Bluff to the north/northeast and the 

Cuyama River to the southwest. Therefore, an oblique 

orientation to the fault was necessary. The northwest-

southeast oriented, roughly flat unpaved road  along 

the base of Whiterock Bluff was used to establish the 

orientation of the transects.  Line 1 ran along the south 

side of this road and extended into the vegetated area 

northwest of the Russell Ranch/North Fork Ranch 

property boundary (inset right).  Line 2 was established between 300 and 600 feet 

south/southwest of and sub-parallel to Line 1,  across a vegetated area that was just northeast 

of the Cuyama River (Figure 4). 

 

Line 1 was 1,110 ground meters (3,641.7 ground feet) in length and ran northwest-southeast; 

this line began about 330 feet northwest of the abandoned well known as “Cuyama-1”.  Line 

2 began about 350 feet southeast of Cuyama-1 and ran southeast for 1,110 ground meters 

(3,641.7 ground feet), to the point where it terminated, just southeast of a well pad containing 

wells with API # 07900946 and 07900942 (Figure 4).  

 

   
                 Line 1 at Russell Ranch  

                 (View to the Northwest) 
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5.2 Resistivity/IP Procedures 

 

The resistivity/IP field procedures discussed below were generally the same for data collection 

at both the SBCF and the Russell Fault areas of investigation. 

 

Once the location and orientation of each transect had been established, the transect was 

marked at 10-meter station intervals along its entire length.  Once this was completed, steel 

stakes were established at each 10-meter electrode station and, where necessary, salt water was 

added to the soil to improve the electrical contact between the soil and the electrode.  Once the 

stakes were established in the ground, the resistivity cable with passive electrodes was attached 

to each stake with a rubber band and the cable was connected across each stake to form the 

electrical circuit.  When this procedure was completed resistivity (and IP where possible) data 

were collected using a linear array of multiple electrodes, where a full array length (ground 

length) was 112 electrodes (1,110 meters or 3,641.7 feet), each spaced 10 meters apart.  Prior 

to data acquisition, all recommended manufacturer system tests were conducted, and contact 

resistance tests were conducted on the electrodes to ensure that enough current was traveling 

through the ground to obtain accurate results.  Contact resistances were reduced as low as 

possible before any measurements were taken.  Once the initial tests were performed, both 

Schlumberger and dipole-dipole arrays of data were collected on each transect.  During data 

collection two readings were taken for every measurement in order to test for repeatability in 

the readings.  Where possible, IP data were collected on the Schlumberger array of each 

transect; this procedure has been found to provide the greatest signal to noise ratio for IP data, 

as these data are more susceptible to error/spiky readings, and maintains an efficient field data 

collection schedule for these types of projects.  

 

Once the data were fully acquired they were downloaded to a field computer, reviewed for 

quality and saved in a raw data file.  Elevations were surveyed by the Spectrum crew at each 

electrode station along each transect.  As no absolute elevation ties were available, Station 0 

along each transect was arbitrarily assigned a relative elevation of zero.  A detailed sketch map 

of the trend of each transect, along with the location and orientation of detected utilities and 

surface features (such as fences, steel gates, overhead power lines and oil wells/well pads) that 

could affect the measured resistivity/IP values along each transect was made by the Spectrum 

crew.  

 

 
6.0 DATA PROCESSING 

 

6.1 Resistivity Data Processing 

 

The Schlumberger and dipole-dipole data files for each transect were entered into the software 

program EarthImager® (Advanced Geosciences, Inc., 2015).  For each line of data collected, 

each array data set was reviewed carefully and edited appropriately for noisy or erroneous data 

points.  Once this was done, the Schlumberger and dipole-dipole data sets were merged 

together, and an appropriate model solution was generated using the procedures described 

below. 
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EarthImager® Processing 

 

This program first reads the data file, which contains information such as electrode spacing, 

length of transect, number of repeat measurements per electrode, and type of resistivity/IP 

array.  Once read in, the resistivity and IP data are reviewed separately for indications of 

erroneous or noisy data points (which are removed) using a color graphic display.  Once 

appropriate editing ha been carried out, surface topography information is read into the 

program and the data are then sorted into finite element blocks where each block is assigned 

an initial resistivity value.  A forward modeling algorithm that uses a non-linear least squares 

optimization technique is used to first calculate apparent resistivity values that would be 

measured with the given array type for the starting model.  The calculated apparent resistivity 

values are then compared with the measured apparent resistivity values, and the difference 

between the two used to adjust the model block values to produce a model that has a lower 

root-mean-square (RMS) error fit to the measured section.  The program advances through a 

series of iterations until an acceptable error level is reached (usually 10% or less), at which 

point the final resistivity model is saved.  Once an acceptable solution is obtained with the 

resistivity data, a linear inversion of the IP data is carried out and the final IP chargeability 

section is saved.  

  

For each transect, the final product of the processing is two color-contoured model sections: 

one for resistivity and one for IP, where the final fitting error between the calculated 

pseudosection generated from the final model section and the actual measured pseudosection 

is represented as the RMS (root mean square) in percent.  It should be noted that the resolution 

of the resisitivity/IP method decreases with increasing depth.  Therefore, the finite element 

mesh becomes coarser with depth, providing lower resolution and a more generalized model.  

This tends to produce broadening and flattening along the lower boundary.  The ultimate effect 

of this is that the data with the highest resolution and most accurate depths  are found in the 

upper 30% of the model section, where the lateral resolution is approximately one-half of the 

unit electrode separation.  In terms of the data collected for this investigation, one-half of the 

electrode spacing corresponds to 5 meters (16.4 feet) lateral resolution.  Because two different 

arrays of resistivity data were collected along each transect and then merged together during 

processing, the loss in resolution of the resistivity data was minimized. The main limitation of 

2D resistivity/IP imaging is in the data located in the bottom third of the model section 

(corresponding to the greatest detection depth), where both lateral and vertical resolution are 

lower than that for the upper two-thirds of the section. 

  

 
7.0 RESULTS AND INTERPRETATION  

 

While both the SBCF and the Russell Fault lie within the Basin, these areas have slightly 

different subsurface geology and potential contacts that might be offset across the respective 

faults.  Therefore, the investigation areas are discussed separately and fault-specific resistivity 

color schemes interpreted for lithology were developed.  The following sections contain the 

results for each area of investigation. 
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7.1 Santa Barbara Canyon Fault   

 

The geophysical survey location map for the SBCF investigation is presented in Figure 1; Lines 

1 and 2 are shown on this map.  The electrical resistivity and IP profiles for Line 1 are presented 

in Figures 2 and 2A, respectively.  The electrical resistivity and IP profiles for Line 2 are 

presented in Figures 3 and 3A, respectively. A summary of resistivity interpretation for 

lithology is presented in Table I.  The interpretation of the SBCF data and results of the survey 

are discussed below.  

 

7.1.1 Interpretation 

 

Resistivity interpretation for lithology in the SBCF area was made from review of the 

following documents and maps: 

 

• Well Completion Report and geophysical logs for DWR nested well TSS #3  

• Boring and geophysical logs for MW-H 

• Cuyama Valley Groundwater Basin Groundwater Sustainability Plan (Woodard & 

Curran, 2019)  

• Construction of 3-D Geologic Framework and Textural Models for Cuyama Valley 

Groundwater Basin, California (USGS, 2013) 

• Woodard & Curran map entitled “Wells Near SBC Fault, Depth to Groundwater” 

(Woodard & Curran, 2024a) 

• Dibblee Foundation Geologic maps for the Ballinger Canyon, Cuyama, Cuyama Peak 

and Fox Mountain quadrangles (Dibblee and Minch, 2005a and 2005b; Dibblee and 

Minch, 2006; Dibblee and Minch, 2007)   

 

Based on this review, correlations with measured resistivity values, and general experience 

from similar projects in Santa Barbara, San Luis Obispo and Ventura Counties, a key of 

resistivity values and their associated lithologic interpretation was generated.  Once this was 

done a standard resistivity color scheme (ranging from 4 Ohm-meters to 1500 Ohm-meters) 

was created and used for various ranges of resistivity in the model resistivity sections (profiles) 

generated for both Lines 1 and 2. This color scheme utilized a “modified rainbow” and ran 

from dark blue (lowest resistivity values of 4 Ohm-meters) to green to yellow to tan/brown to 

salmon/red to grey to grey-purple (1000 to 1500 Ohm-meters with highest resistivity).  Once 

this was done a summary of (color coded) resistivity interpretation for lithology was made for 

the area of the SBCF; this summary is provided in Table I.  A brief discussion of this site 

specific resistivity may be found below. 

 

As expected, the geologic units present in the area of the SBCF have similar resistivity values 

to those obtained in other areas with primarily non-marine deposition in fluvial sedimentary 

environments in Santa Barbara and San Luis Obispo Counties. The lowest resistivity values 

measured range from 4 to 20 Ohm-meters and correspond to finer grained materials such as 

clays and silts in unconsolidated sediments, and shales and claystones (likely Lower Morales) 

in consolidated/lithified materials.  As the grain size of the materials increases in 

unconsolidated sediments or alluvium the resistivity value increases.  For this investigation 

materials from sand to coarse sand to gravels to cobbles ranged in resistivity from 35 to 75 to 
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200 Ohm-meters, respectively.  Similarly, sedimentary rock, less dense or fractured rock 

(particularly fine grained rock such as shale) is lower in resistivity than dense or strongly 

cemented coarser grained rock made of coarser grained material such as siltstone or sandstone. 

For this investigation the assumption is that fractured shale or claystone ranges from roughly 

4 to 20 Ohm-meters, and as the rock changes from siltstone to sandstone the resistivity 

increases from roughly 25 to 75 Ohm-meters to 400 or 500 Ohm-meters (cemented, dense dry 

sandstone).  The highest resistivity values (1000 to 1500 Ohm-meters- grey-purple) measured 

in the area of the SBCF are interpreted to correspond to large amounts of dry cobbles or 

boulders in alluvium.  It should be understood that these high resistivity values can also occur 

in certain types of highly cemented, impermeable rock as well.  

   

In addition, while no direct shallow water level tie in alluvium could be verified as correlating 

with shallow areas exhibiting a sharp drop in resistivity along Line 1 or 2, the interpretation of 

water bearing zones in alluvium was made where it seemed reasonable to do so.  For the SBCF 

area, resistivity values ranging from 40 to 70 Ohm-meters are considered ideal for the presence 

of saturated zones of alluvium. 

 

7.1.2 Line 1  

 

The profile in Figure 2 contains the inverted resistivity distribution which best represents the 

actual lateral and vertical variation of earth resistivity beneath the ground surface along Line 

1.  In this figure, the colors represent resistivity values which key to the color bar to the right 

of the image and to the lithological interpretations presented in Table I.  The resistivity values 

associated with the various colors are indicated on the right side of the color bar, and their 

general lithologic interpretation was discussed in Section 7.1.1. The numbers across the top of 

the profile represent ground distance along Line 1 in units of feet as measured from Station 0. 

The tie to MW-H is also indicated.  The numbers along the vertical axis of the profile represent 

elevations relative to Station 0, which was arbitrarily assigned an elevation of zero. The dashed 

blue line at depth in Figure 2 indicates the interpreted top of the water saturated zone along 

Line 1.  This interpretation was identified primarily by correlation with the known depth to  

groundwater in the shallow nested well at MW-H and also by a laterally traceable decrease in 

resistivity across the profile. 

 

The resistivity data collected along Line 1 were of very high quality and provided reliable 

measurements to at least 823 feet bgs.  In a general sense the resistivity profile along Line 1 

indicates somewhat undulating, but laterally continuous layers with similar resistivity values 

that vary vertically – suggesting laterally continuous layers with similar lithology that are 

stratified vertically.  The first (near-surface) layer is roughly 70 feet thick along the SSE half 

of the profile, and is marked by moderate resistivity values  (50 to 75 Ohm-meters, gold to 

yellow orange) that are likely associated with coarse sand to sand with gravel. Beginning at 

about Station 2200 this layer appears to thicken and fine, as evidenced by a thicker section of 

gold to yellow-orange resistivity that has a lower resistivity wedge of material sandwiched 

within it (30 to 40 Ohm-meters, turquoise to green) that is likely silty sand and continues to at 

least Station 3400.  This first layer thickens to 100 feet at Station 2600 and then to about 170 

feet at the tie with MW-H, where it continues to gradually thicken to at least Station 3500.   
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The next laterally continuous layer in the profile for Line 1 lies directly beneath the first layer, 

and exhibits a significant increase in resistivity,  ranging between 170 and 460 Ohm-meters.  

This layer begins at a depth of 110 to 120 feet bgs at the SSE end of Line 1, where it is about 

230 feet thick, and thickens to about 400 feet between Stations 1600 and about 2400.  Past 

2600 this layer thins again, and apparently retains thicknes to the end of Line 1. 

 

The resistivity range of this layer suggests very coarse grained material that, assuming it is 

permeable, is likely dry.  The middle layer sandwiched between may be sand or gravel that 

contains a high percentage of cobbles or even boulders (salmon colors).  Beneath this layer the 

resistivity values continue to drop to what is apparently the water table based on resistivity 

vlaues between about 40 and 70 Ohm-meters (yellow to orange) and a tie with MW-H.   

 

Indications of the Fault 

 

Based on lateral continuity in resistivity layers across the profile to a depth of at least 700 feet 

bgs, this profile does not exhibit significant or sharp lateral contrast in resistivity, or significant 

(100 feet or greater) vertical  offset in layers across a vertical or subvertical boundary which 

would be expected based on the sense (i.e., buried vertical/subvertical fault with normal offset) 

of the SBCF.  A possible buried channel centered at about Station 1750 and beginning at a 

depth of about 750 feet bgs is evident in the data based on a roughly 500-foot wide area of 

moderate (50 to 60 Ohm-meter yellow) resistivity surrounding by lower resistivity on either 

side of it.  This feature is labeled in Figure 2 and may represent a former tributary of the 

Cuyama River.    

 

Groundwater 

 

While the resistivity values measured in the upper layer on Line 1 are typical of sedimentary 

materials saturated with water, no shallow (roughly 100 to 150 feet bgs) groundwater was 

observed at MW-H where these resistivity values occur.  Moreover, at the SSE end of Line 1, 

the resistivity values increase to about 200 Ohm meters at a depth of about 100 feet bgs -  

where the resistivity would be expected to decrease in the presence of the water table. It was 

noted thatwell TSS #3 to the south across Hwy 33 has a static depth to water of 114 to 117 feet 

bgs.  In addition, resistivity values below 100 feet continue to increase rapidly to 300 to 350 

Ohm-meters beneath this, whereas they would be expected to decrease if unconfined saturated 

materials were present. 

 

Information provided by Woodard & Curran indicates that groundwater was first encountered 

at about 610 feet bgs based on a sonic log of the MW-H borehole; this tie is shown in Figure 

2.  Following well construction and development, the depth to water table in the shallow nested 

well was about 585 feet bgs. Based on this groundwater tie and review of the resistivity data, 

the interpreted unconfined water table along Line 1 is shown with a dashed blue line in Figure 

2.  This boundary corresponds with the 60 Ohm-meter contour and likely consists of saturated 

coarse grained sands and gravels, where resistivity values are below this level in the water 

saturated zone.  It is interesting to note that an apparent zone of finer grained material (perhaps 

silty sand) is indicated by a decrease from 50 to 30 Ohm-meters in the resistivity data beginning 

at a depth of about 620 feet bgs, which grades down to even finer grained material (16 Ohm-
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meters and below, perhaps silty clay or clay) at about 700 feet bgs.  While this is a depth where 

there is some loss of data, review of the data to the south of the well tie  suggests a significant 

layer of low resistivity (20 Ohm-meters and lower) below about 700 feet bgs beginning at 

about Station 2260 that extends to at least Station 2970.  As this is close to the maximum depth 

of detection along Line 1, this deep zone is not well resolved in the data, and it cannot be 

determined if this layer extends further to the north-northwest. 

 

The IP data along Line 1 (Figure 2A) indicate moderate chargeability values and appear to be 

responding primarily to grain size based on a comparison with the resistivity section in Figure 

2.  An area of low IP (about -300 mS) beginning at about Station 2400 at a depth of about 620 

feet and extending to Station 3050 appears to correspond to the finer grained unit that ties at 

MW-H.  Review of the IP data to the south of the well tie suggests that this low IP layer extends 

to at least 800 feet bgs in the area of the well.  Another low IP zone is evident south of the 

channel feature between Stations 700 and 1200 in a similar depth range. While this low IP zone 

appears to correlate with a lower resistivity zone (25 to 30 Ohm-meters, turquoise to teal 

colors) this feature appears to be smaller and lower in amplitude than the feature in the area of 

the well, and less resolved in the data. 

 

7.1.3 Line 2 

 

The profile in Figure 3 contains the inverted resistivity distribution which best represents the 

actual lateral and vertical variation of earth resistivity beneath the ground surface along Line 

2.  As in Line 1, the colors in this figure key to the color bar to the right of the image and the 

resistivity summary in Table I.  The numbers across the top of the profile in Figure 3 represent 

ground distance along Line 2 in units of feet as measured from Station 0, which was at the 

south end of Line 2. The numbers along the vertical axis of the profile represent elevations 

relative to Station 0, which was arbitrarily assigned an elevation of zero. The dashed turquoise 

line in Figure 3 indicates the interpreted top of the water saturated zone where it occurs along 

Line 2.  A dashed black line marks the base of dry alluvium/Upper Morales interface. Heavy 

dashed black lines are used to delineate interpreted faults or fault splays.   

 

The resistivity data collected along Line 2 were of very high quality and provided reliable 

measurements to about 600 feet bgs. Because no dipole-dipole data were collected along Line 

2 due to the challenging terrain and vegetation, and because this line was shorter than Line 1, 

these data do not extend as deeply as those collected along Line 1. A number of features are 

evident in the profile in Figure 3.  A layer of laterally variable high resistivity (500 to 1500 

Ohm-meters, grey to purple-grey) extending from the surface that thickens to the north (from 

about 50 to 100 feet at Station 1680) is evident in the data; this layer is interpreted as dry 

alluvium.  North of about Station 1700 the alluvium thickens to about 200 feet, which coincides 

with the intersection with the Cuyama River. 

 

Beneath the alluvium, beginning at about 200 feet bgs, three significantly thick and laterally 

continuous units with similar resistivity values are evident in the data. From south to north, the 

first of these extends from about Station 300 to at least Station 1500, appears to be about 300 

to 400 feet thick and consists of low resistivity values ranging from 4 to 20 Ohm-meters (blue 

to deep blue).  This unit is interpreted as the Lower Morales and, assuming Line 2 is somewhat 
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perpendicular to strike in this area, appears to be dipping gently to the south.  The second unit 

occurs at depth between Stations 1120 and 1970, appears to be at least 300 feet thick and 

consists of moderate to higher resistivity values ranging from 40 to 90 Ohm-meters 

(yellow/gold to tan colors). Based on our interpretation, it may correspond to a lower member 

of the Upper Morales.  The third unit ranges in depth between about 160 and 240 feet bgs, 

occurs between about  Station 1870 and Station 2580, and appears to be about 400 feet thick.  

This unit consists of moderately high to high resistivity values ranging from 150 to 500 Ohm-

meters (brown to salmon colors) and is interpreted as the Upper Morales.  A discussion of these 

units as they pertain to the fault and groundwater follows below.    

 

Indications of the Fault 

 

The presence of the SBCF is evident in the data at about Station 1830, based on a sharp lateral 

contrast in resistivity in layers beneath the alluvium along a steep, apparently north dipping 

vertical/subvertical feature that extends to depth along Line 2.  This feature is buried and begins 

at about 212 feet bgs, and, based on the geologic units discussed above, appears to exhibit 

normal offset, where a lower/older unit of the Upper Morales is present immediately south of 

it and a higher/younger unit of the Upper Morales is present immediately north of it.   

 

These data indicate the presence of a younger, unnamed thrust fault, that appears to be thrusting 

Lower Morales over the Upper Morales based on a south dipping feature with variable dip 

between Stations 1680 and 1080. In addition, this younger feature appears to create a 

subvertical/steeply south dipping offset in alluvium that may be affecting the presence of 

groundwater.  This feature is shown in Figure 3 and may be related to a splay of the South 

Cuyama Fault or other unnamed fault. It appears to be an important feature that may affect the 

presence and flow of groundwater.  Therefore, for the purposes of discussion this unnamed 

thrust fault will be assumed to be part of the SBCF, and together referred to as the “SBC Fault 

System”.  As noted, the resistivity data indicate the Morales is offset by the SBCF, and the 

(deeper) alluvium is offset by the SBC Fault System. 

 

Groundwater 

 

Based on a sharp vertical drop in resistivity from about 800 Ohm-meters (grey) to 50 Ohm 

meters (yellow) in about 30 feet vertically, the depth to groundwater on the south side of the 

SBC Fault System appears to gradually deepen from about 50 feet at the south end of Line 2 

to about 100 feet at Station 1680. Based on ideal values of resistivity (40 to 70 Ohm-meters) 

high quality water bearing zones appears to be present in pockets south of the SBC Fault 

System, where the bottom of this water bearing zone is marked by the contact with Lower 

Morales and appears to be approximately 220 to 230 feet bgs.  

 

Based on moderate resistivity values (yellow to yellow-orange), a water bearing zone may 

exist north of about Station 1600 at about 300 feet bgs; however, this zone may be confined 

based on its location within the SBC Fault System.  Based on higher resistivity (150 to 500 

Ohm-meters) values both laterally and vertically north of about Station 1800, significant water 

bearing zones do not appear to be present north of the SBC Fault System.  Therefore, the SBC 



 

 

S
P

E
C

T
R

U
M

 
G

E
O

P
H

Y
S

IC
S

, 
1

6
6

9
1

 
G

O
T

H
A

R
D

 
S

T
R

E
E

T
,

 
S

U
IT

E
 
L

,
 
H

U
N

T
I
N

G
T

O
N

 
B

E
A

C
H

, 
C

A
L

IF
O

R
N

I
A

 
9

2
6

4
7

 

SPECIALISTS IN INDUSTRIAL, MILITARY AND URBAN SETTINGS   17 

Fault System appears to be providing an offset of water bearing units across its trace and 

providing a barrier to groundwater flow across it. 

 

The IP data shown in Figure 3A indicate moderate values in chargeability and do not show 

direct correspondence with the variations in resistivity used to identify the geologic units 

discussed above. These measurements may be responding to patterns in grain size or  

disseminated metals or chargeable minerals in the sedimentary materials.  However, there is a 

steeply north-dipping zero to low chargeability (yellow green to dark green to turquoise) 

feature beginning at about Station 1800 at a depth of about 200 feet, that corresponds well with 

the SBCF as interpreted from resistivity.  This feature may be associated with fault zone 

properties of the SBCF. 

 

7.2 Russell Fault 

 

The geophysical survey location map for the Russell Fault investigation is presented in Figure 

4: Lines 1 and 2 are shown on this map.  The electrical resistivity and IP profiles for Line 1 are 

presented in Figures 5 and 5A, respectively.  The electrical resistivity profile for Line 2 is 

presented in Figure 6.   

 

7.2.1 Interpretation 

 

Resistivity interpretation for lithology in the Russell Fault area was made from review of the 

following documents and maps:   

 

• Well Completion Report and geophysical logs for DWR nested well TSS #1 

• Boring logs for oil wells in the investigation area (CalGEM Well Finder) 

• Changing Tectonic Regimes in the Southern Salinian Block: Extension, Strike-Slip 

Faulting, Compression and Rotation in the Cuyama Valley, California (Ellis, 1994) 

• Cuyama Valley Groundwater Basin Groundwater Sustainability Plan (Woodard & 

Curran, 2019)  

• Construction of 3-D Geologic Framework and Textural Models for Cuyama Valley 

Groundwater Basin, California (USGS, 2013) 

• Woodard & Curran map for Top of Shale, Russell Fault Vicinity (provided by Cleath-

Harris Geologists (CHG)) 

• Cuyama Valley Groundwater Basin Bounary Modification Request (CHG, 2018) 

• Woodard & Curran map entitled “Wells Near Russell Fault, Depth to Groundwater” 

(Woodard & Curran, 2024b) 

• Dibblee Foundation Geologic map for Caliente Mountain quadrangle (Dibblee and 

Minch, 2005c)   

 

Based on this review, correlations with measured resistivity values, and general experience 

from similar projects in Santa Barbara, San Luis Obispo and Ventura Counties, a key of 

resistivity values and their associated lithologic interpretation for the Russell Fault area of 

investigation was generated.  Once this was done a standard resistivity color scheme (ranging 

from 0.5 Ohm-meters to 2000 Ohm-meters) was created and used for various ranges of 

resistivity in the model resistivity sections (profiles) generated for both Lines 1 and 2. This 
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color scheme utilized a “modified rainbow” and ran from dark blue (lowest resistivity values 

of 0.5 to 2 Ohm-meters) to turquoise to green to yellow to red to purple to grey (1,000 to 2,000 

Ohm-meters for the highest resistivity).  Once this was done a summary of (color coded) 

resistivity interpretation for lithology was made for the area of the Russell Fault; this summary 

is provided in Table II.  

 

Based on a few oil well ties on Lines 1 and 2, general discussion in the USGS and Woodard & 

Curran documents, and other documents listed above that contain descriptions of the geologic 

units in this part of the Basin, the following assumptions were made for interpretation of the 

resistivity profiles presented in Figures 5 and 6: 

 

• Near surface sections of the profiles that exhibit a wide range of resistivity, from as low 

as 1 Ohm-meter (likely clay) to as high as 4,000 Ohm-meters (likely boulder trains), 

particularly variations in higher resistivity, both laterally and vertically, are assumed to 

be alluvium 

• Low resistivity values (roughly 1 to 10 Ohm-meters) in the alluvium are assumed to be 

caused by grain size and likely associated with fine grained sediments such as clay or 

silt; however, where alluvium is saturated these lower resistivity values could be 

associated with shallow zones with brackish ground water 

• Areas of low resistivity from about 0.7 to about 7 Ohm-meters (dark blue to to  light 

blue)  of signficant thickness and lateral extent are assumed to be associated with the 

Lower Morales, based on reports of finer grained materials in the Morales in the 

western part of the Basin, where the upper portion of the Morales unit is known to 

contain “abundant shale chips”, and also may contain shells (Nellis, 1994) 

• Areas with moderate resistivity (40 Ohm-meters–yellow) grading to higher resistivity 

(100 Ohm-meters to 9,000 Ohm-meters) of significant thickness and lateral extent are 

assumed to be the Monterey shale. This unit has been referred to as containing brown 

shale, black limey shale, silicic shale, calcareous shale, and dense, hard sand with 

shells.  The wide variation in resistivity is common in marine shales and is likely 

associated with variations in hardness, cementation and chemistry, to name a few 

 

These assumptions were necessary to assess whether the Morales and/or the alluvium was 

offset by the Russell Fault/Fault System.   A discussion of the results on a line by line basis is 

provided in the sections below. 

 

7.2.2 Line 1 

 

The profile in Figure 5 contains the inverted resistivity distribution which best represents the 

actual lateral and vertical variation of earth resistivity beneath the ground surface along Line 1 

in the Russell Fault investigation area.  The colors in this figure key to the color bar to the right 

of the image and the resistivity summary in Table II.  The numbers across the top of the profile 

in Figure 5 represent ground distance along Line 1 in units of feet as measured from Station 0, 

which was at the west/northwest end of Line 1 (Figure 4). The numbers along the vertical axis 

of the profile represent elevations relative to Station 0 on Line 1, which was arbitrarily assigned 

an elevation of zero. A dashed pink line is used to mark the interpreted base of alluvium along 

the line and heavy dashed black lines are used to delineate interpreted faults or fault splays.  
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The resistivity data collected along Line 1 were of good to high quality and provided reliable 

measurements to about 800 feet bgs; however, there were some areas of electromagnetic noise 

caused by utilities, abandoned oil wells or other surface cultural features (e.g., barbed wire 

fence).  During data processing the data were carefully edited to remove erroneous 

measurements and reduce artifacts in the data caused by these features.  As a result, the 

resistivity profile shown in Figure 5 is a smoothed representation of the actual geologic and 

structural features present along Line 1. 

 

A number of features are evident in the profile in Figure 5.  The resistivity data indicate that 

materials along Line 1 are both laterally and vertically variable in terms of grain size, lithology 

and density.  Based on resistivity values ranging from 35 to about 150 Ohm-meters (yellow to 

red to brown), the first observed layer beneath ground surface appears to be alluvium, where 

the coarsest grained and thickest section occurs between Stations 0 and about 1000, which is 

west of the Russell Fault.  Based on the resistivity values this layer of alluvium likely contains 

coarse sand with gravel and cobbles, thickens to the west and ranges in thickness between 140 

and about 250 feet.  Based on a slight vertical drop in resistivity in a few locations across this 

layer, the water table may be present beginning at a depth of about 50 feet bgs; this will be 

discussed more in the groundwater section below. Alluvial materials east of about Station 1100 

are more conductive, where the resistivity ranges from about 7 (turquoise) to 13 (teal) Ohm-

meters at least to Station 1800, and likely contain higher amounts of silt and clay than the 

alluvium west of Station 1000.  In addition, resistivity values in the alluvium east of Station 

1100 are lower than values considered to be favorable for the presence of high quality (i.e., 

less saline) groundwater. 

 

The next layer evident beneath the alluvium west of the Russel Fault is interpreted as the Lower 

Morales, based on a 300 to 400-foot thick layer of low resistivity (0.5 to 4 Ohm-meters, dark 

blue to  blue). Beneath this layer, a thick layer with higher resistivity (45 to 120 Ohm-meters 

– where it occurs) is interpreted as the Monterey Formation.  Because Line 1 is likely either 

parallel to or oblique to geologic strike in this area, no attempt to determine approximate 

attitude of bedding in the Morales and Monterey along Line 1 was made.  However, the 

apparent undulation of layers with similar resistivity does suggest these units have been 

deformed.  East of Station 1800 the lateral variations in resistivity are significant and believed 

to be related to faulting.  These features are discussed in the sections below. 

 

Indications of the Fault 

 

The presence of the Russell Fault is evident at depth in the data between about Stations 1840 

to 1850 (sharpest at Station 1848), based on a sharp lateral contrast in resistivity across a near-

vertical feature that is clearly evident at a depth of about 380 feet bgs and appears to extend to 

depth beneath this area of Line 1; this feature is labeled in Figure 3.   Based on the geologic 

units reviewed and the resistivity values measured, this feature appears to represent normal 

offset across a vertical fault, where the Monterey Formation (resistivity values ranging from 

40 to 150 Ohm-meters) appears to be present immediately west of it and the Lower Morales 

(resistivity values ranging from 1 to 4 Ohm-meters) is present immediately east of it.  Based 

on the contact between the Lower Morales and the Monterey, the resistivity values east of the 
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fault (and no indication of the Morales/Monterey contact east of the fault), the base of the 

Morales appears to be  offset at least 500 feet vertically across the fault (west side up).   

  

Based on the resistivity values above 380 feet bgs with the apparent continuation of the vertical 

low resistivity anomaly centered at Station 1848, the Russell Fault appears to extend to depths 

as shallow as 50 feet bgs and may have subvertical splays on either side (likely associated with 

transpression). Between Stations 1750 and about 1900 in this depth range the Lower Morales 

appears to be directly west of the fault and alluvium is interpreted east of the fault.  

 

The Russell Fault is reported to be a right lateral strike-slip fault and, based on the resistivity 

data, it appears to extend upward to a depth as shallow as 50 feet bgs. The apparent complexity 

of the Russell Fault signature in the data can be explained by its sense of offset and the current 

seismo/tectonic environment in this part of California. The Russell Fault investigation area lies 

directly west of the “Big Bend” area of the San Andreas Fault, which is currently  experiencing 

transpression, which means that the shallow extension of the fault has right lateral offset and 

likely some reverse offset, where the old/buried normal fault has been reactivated as a reverse 

fault.  In addition, the correlation of features and geologic units across the fault is more 

complex than a single normal or reverse fault, because these units are not only offset in a 

vertical sense but also in a lateral (northwest-southeast) sense. The USGS (2013) reported the 

fault has had as much as 18 miles (29 km) of right lateral offset, presumably at depth at this 

location.   

 

In addition to the Russell Fault, the resistivity data indicate the presence of another (likely 

younger) fault that appears to be a buried thrust fault, that is thrusting Monterey Shale over the 

Lower Morales. This interpretation is based on an east dipping feature with variable dip 

between Stations 2520 and about 3150, where another subvertical fault/fault splay is indicated.  

Based on work by the USGS (2013) this thrust fault is interpreted to be the Turkey Trap Ridge 

Fault (TTRF).  While the resistivity data suggest this fault offsets the Lower Morales with the 

Monterey, it is not clear if the TTRF extends through the overlying alluvium and creates an 

offset in shallow water bearing zones.  For purposes of further discussion the TTRF is assumed 

to be part of the Russell Fault Zone, and together these faults are referred to as the “Russell 

Fault/TTRF System”.  

 

Groundwater 

 

There were no direct ties to groundwater along Line 1. The nearest tie was nested well TSS #1, 

which is roughly 1500 feet east-southeast of, and about 8 feet lower in elevation, than the ESE  

end of Line 1.  However, since these data were the closest to the line and reliable, the water 

level data for TSS #1 were carefully reviewed, as well as the depth to groundwater contour 

map provided by Woodard & Curran (2024b), for interpretation of the presence of groundwater 

on Line 1.  The depth to water at TSS #1 ranges between 40 and 43 feet bgs, and appears to be 

brackish (personal communication, Woodard & Curran, 2024c).   

 

In terms of groundwater quality in the vicinity of the Russell Fault along Line 1,  the highest 

quality groundwater is likely to be present in the coarsest grained and thickest section of 

alluvium that occurs west of the Russell Fault, between Stations 0 and about 1000. Based on 
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the resistivity values this section of alluvium likely contains coarse sand with gravel and 

cobbles, thickens to the west and ranges in thickness between 140 and about 250 feet.  The 

presence of groundwater is indicated by a slight vertical drop in resistivity in a few locations 

across this layer at about 50 feet bgs.  Based on this interpretation and resistivity values of 40 

Ohm-meters and above in this section of alluvium, it appears the thickness of the water bearing 

zone is typically between 100 and 200 feet based on the alluvium/Lower Morales contact.  

Based on this interpretation for the depth to groundwater, the pink dashed line marking the 

base of alluvium is used in Figure 5 to indicate the likely base of the saturated alluvial zone 

across Line 1.  

 

East of about Station 1100 the resistivity values in the alluvium decrease to between 8 and 20 

Ohm-meters (turquoise to olive green colors), indicating finer grained and lower permeability 

material.  Between Stations 1200 and 1800, immediately below the water table, resistivity 

values drop below 10 Ohm-meters (to as low as 2 to 3 Ohm-meters), where the top of the 

Morales contact ranges between 10 and 20 feet below the top of the water bearing zone, or just 

60 to 70 feet bgs. These resistivity values are not favorable to groundwater, and likely indicate 

low permeability material.  East of the Russell Fault (Station 1848) the alluvium above the 

water bearing zone typically ranges from 8 to 10 Ohm-meters, where the resistivity below the 

water table ranges from 10 to as low as 2 Ohm-meters.  While there may be a few pockets of 

higher resistivity in the alluvium east of the Russell Fault, the resistivity values are 

predominantly below the recommended level for high quality water, and may indicate 

somewhat brackish groundwater. 

 

Based on the resistivity data and the contacts interpreted, it appears that the Morales is offset 

across the Russell Fault. A roughly 270 foot thick section of Morales beginning about 70 feet 

bgs west of the fault offsets water bearing alluvium east of the fault. It appears the up-thrusted 

Morales west of the Russell Fault may result in a slightly deeper and thinner layer of saturated 

alluvium directly above it west of the fault and a thicker layer of saturated alluvium east of the 

fault-particularly, in the section of higher resistivity between Stations 1848 and 2200. Further 

east, the water table appears to be shallower and, as noted, is between 40 and 43 feet bgs at 

TSS #1 roughly 1500 feet ESE of, and about 8 feet lower in elevation, than the ESE end of 

Line 1. 

 

Based on resistivity values ranging from 0.5 to 5 Ohm-meters beneath the alluvium along Line 

1, groundwater present beneath the base of the alluvium is likely to be poor quality and possibly 

brackish.     

 

The IP data shown in Figure 5A indicate moderate values in chargeability (+/- 150 milliseonds) 

that do not show direct correspondence with the variations in resistivity used to identify the 

geologic units and structural features in Line 1, discussed above. However, there are some 

general observations that can be made from the IP data.  East of the Russell Fault (from about 

Station 2000 to at least Station 3400 a shallow, thin and laterally continuous layer of elevated 

chargeability (approximately 60 to about 170 milliseconds – yellow-orange colors) is present 

directly beneath the (likely) water table indicated by a dashed blue line.  This elevated 

chargeability layer thickens west of the Russell Fault  and loosely follows the section of 

alluvium interpreted from the resistivity data (base of alluvium marked by the dashed pink 
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line).  The IP chargeability also appears to be responding to the structural features and 

complexity along Line 1.  Examples of this are a dipolar IP anomaly (juxtaposed high and low) 

across the Russell Fault between Stations 1700 and 2000; and contrasts in IP across apparent 

geologic contacts, such as the low IP anomaly (blue) beginning at about 190 feet bgs between 

Stations 2640 and 3200 that corresponds to the Monterey Formation, juxtaposed vertically 

against an area of  elevated chargeabilty east-southeast of Station 3400. 

  

7.2.3 Line 2 

 

The profile in Figure 6 contains the inverted resistivity distribution which best represents the 

actual lateral and vertical variation of earth resistivity beneath the ground surface along Line 2 

in the Russell Fault investigation area.  The colors in the figure key to the color bar to the right 

of the image and the resistivity summary in Table II.  The numbers across the top of the profile 

in Figure 6 represent ground distance along Line 2 in units of feet as measured from Station 0, 

which was at the west-northwest end of Line 2. The numbers along the vertical axis of the 

profile represent elevations relative to Station 0, which was arbitrarily assigned an elevation of 

zero. A dashed pink line is used to mark the base of alluvium along the line and heavy dashed 

black lines are used to delineate interpreted faults or fault splays.  

  

The resistivity data collected along Line 2 were of moderate to good quality and provided 

reliable measurements to about 800 feet bgs; however, there were areas of significant noise in 

the data caused by utilities as well as existing and abandoned steel cased oil wells in the vicinity 

of Line 2.  During data processing the data were carefully edited to remove erroneous 

measurements and reduce artifacts in the data caused by these features, and multiple inversions 

were run to obtain convergence in the solution and properly represent subsurface features.  The 

result is that the resistivity profile shown in Figure 6 is a smoothed representation of the actual 

geologic and structural features present along Line 2, and the actual resistivity values of what 

is labeled as the Monterey Formation may be lower than what is shown in Figure 6. 

 

A number of features are evident in the profile in Figure 6.  The resistivity data indicate a 

somewhat continuous first layer of variable resistivity that varies in thickness from 120 to 300 

feet bgs. Based on a wide lateral range in resistivity values ranging from 6 to about 3000 Ohm-

meters (turquoise to green to pink to grey), the first observed layer appears to be the alluvial 

layer, which appears to vary in lithology from silts to gravels to cobbles to boulders.  In 

addition, the alluvial layer on Line 2 is higher in resistivity than the alluvial layer on Line 1.  

This may be expected since Line 2 is closer to the Cuyama River than Line 1, where coarser 

grained materials are likely to be present in the subsurface.  Despite these coarser grained, 

likely permeable materials in alluvium, the data do not exhibit a sharp drop in resistivity 

beneath the assumed water table.  

 

The next layer evident beneath the alluvium west of the Russel Fault is interpreted as the Lower 

Morales, based on an undulating, roughly 100 to 150-foot thick layer of low resistivity (0.5 to 

4 Ohm-meters, dark blue to royal blue).  This undulation may be an indication of folding. 

Beneath this layer, a layer with higher resistivity (45 to 3000 Ohm-meters) is interpreted as the 

Monterey Formation.  East of Station 1900 the variations in resistivity are significant and 

believed to be related to faulting.  These features are discussed in the sections below. 
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Indications of the Fault 

 

The presence of the Russell Fault is evident in the data at about Station 2160, based on a sharp 

lateral contrast in resistivity across a near-vertical feature that begins at a depth of about 570 

feet bgs and appears to extend to depth beneath this area of Line 2. This feature is labeled in 

Figure 6 as the Russell Fault.   Based on the geologic units reviewed and the resistivity values 

present, this feature appears to represent normal offset across a vertical fault (the Russell Fault), 

where the Monterey Formation (resistivity values ranging from 40 to 3000 Ohm-meters) 

appears to be present immediately west of it and the Lower Morales (resistivity values ranging 

from 12 to 16 Ohm-meters) is present immediately east of it.  

 

In addition, based on the low resistivity values above depths of 570 feet bgs and an east dipping 

low resistivity feature, a thrust/reverse sense fault appears to overly (or interact with) the 

Russell Fault, and appears to be thrusting the Lower Morales over the Monterey Shale between 

Stations 1900 and 2400 - to depths as shallow as about 130 feet bgs at Station 2000. As 

previously discussed, this is likely because of the transpressional tectonics currently present in 

this area, which causes both right lateral and reverse (thrusting) sense motion to occur in the 

location of the old normal fault. Therefore, this feature may represent younger thrusting 

reactivating older normal sense motion in the area of the Russell Fault.  Because of this 

complexity the area between Stations 1900 and 2250 is hereinafter referred to as the Russell 

Fault Zone.   

 

Another thrust fault appears to be thrusting the Monterey Shale over or adjacent to the Lower 

Morales, based on an apparently east-southeast dipping feature that extends to a depth of at 

least 800 feet at Station 2770. This fault exhibits variable dip as it reaches shallower depths, 

so that it extends vertically beneath Station 2400 and is evident as shallow as about 100 feet 

bgs.  Based on its character and a comparison with the profile for Line 1, this second fault is 

interpreted as the Turkey Trap Ridge Fault. As noted, these thrust faults/fault splays overlying 

the Russell Fault appear to form a positive flower structure and are likely associated with 

transpressional movement across the Russel Fault//TTRF System (Figure 6). Based on its 

character and the resistivity values in the upper 150 feet on either side of Station 2400,where 

the data indicate roughly a 100-foot vertical offset in the alluvium/Lower Morales contact 

across the fault, it appears that the  TTRF fault may be creating an offset in alluvium that 

juxtaposes alluvium to the west against Lower Morales to the east. The alluvium/Lower 

Morales contact is as shallow as 100 feet bgs and appears to be pinched beneath Station 2450.  

 

Groundwater 

 

There were no direct ties to groundwater along Line 2. As for Line 1, the nearest tie is nested 

well TSS #1, which is about 1130 feet northeast of, and about 5 feet higher in elevation, than 

the ESE end of Line 2.  Based on water level data for TSS #1 and a depth to groundwater 

contour map provided by Woodard & Curran (2024b), the resistivity data were reviewed for 

groundwater interpretation on Line 2.  Based on this information and a laterally traceable layer 

of high resistivity (likely associated with permeable coarse grained alluvium), the depth of the 
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water table along Line 2 is estimated to be about 40 feet bgs.  A blue dashed line in Figure 6 

is used to indicate the approximate interpreted depth to water along Line 2.  

 

In terms of groundwater quality in the vicinity of the Russell Fault along Line 2, it appears that 

the alluvium between Stations 0 and about Station 1870 contains highest quality water, where 

the water bearing zone can be up to 300 feet thick, based on the alluvium/Lower Morales 

contact.  Between Stations 1870 and about 2200 there appears to be a zone of lower resistivity 

(13 to 20 Ohm-meters) alluvium directly beneath the assumed water table, with an absence of 

coarse grained material. The presence of finer grained material in the alluvium here may be 

the result of the Morales being thrust to shallow depths in this location by the Russell 

Fault/TTRF System. East of Station 2200 the coarse grained water bearing alluvial zone is 

again evident to at least Station 3450, based on relatively evenly distributed deposits with 

moderate to high resistivity values. In this portion of Line 2, the water bearing zone ranges 

between 70 and 200 feet thick.  

 

Based on the resistivity data and the contacts interpreted, it appears that the Morales is offset 

across the Russell Fault, where a roughly 200-foot thick, low resistivity (0.5 to 3 Ohm-meters, 

dark blue) and apparently east dipping section of Morales east of the fault is juxtaposed with a 

thinner (100 foot thick), higher resistivity (11 Ohm-meters) section of the Morales west of the 

fault. This is contrary to Yeats (1989) stating the Russell Fault does not cut the base of the 

Morales. As the water bearing zone is above the Russell Fault/Fault Zone the fault does not 

appear to offset water bearing alluvium along Line 2; although, it may be associated with 

thinning of the alluvium between Stations 1870 and about 2200.  

 

While the Russell Fault/Fault Zone does not appear to offset alluvium on Line 2, the resistivity 

data indicate that the TTRF offsets both the alluvium and the Morales, as well as the Monterey 

Shale beneath the Morales.  This is evident based on the character of the feature and the 

resistivity values in the upper 150 feet on either side of Station 2400 on Line 2 where the data 

indicate roughly a 100-foot vertical offset in the alluvium/Lower Morales contact across the 

fault. This offset appears to be caused by reverse movement on the TTRF where  alluvium to 

the west is juxtaposed against Lower Morales to the east.  Additionally, the alluvium/Lower 

Morales contact appears to be as shallow as 100 feet bgs – particularly at Station 2450 where 

the alluvium appears pinched by vertical motion on the TTRF beneath it.  While the water 

bearing zone lies above the TTRF, this 100-foot offset in the alluvium/Morales contact at 

Station 2400 may be limiting the thickness of the water bearing zone east of the fault.  

 

Taken together, it appears that the Russell Fault/TTRF System creates offset in the Lower 

Morales, and also causes the water bearing zone in the alluvium to thin. 

 

 
8.0 CONCLUSIONS 

 

This DC resistivity and IP geophysical investigation obtained data that addresses the stated 

objectives.  In particular, the resistivity imaging method was able to provide a data 

“fingerprint” of the key layers of interest in both areas of investigation.  For the Santa Barbara 

Canyon Fault investigation these key layers were the alluvium, the Upper Morales and the 

Lower Morales.  For the Russell Fault investigation these key layers were the alluvium, the 
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Lower Morales and the Monterey Shale.  Once these fingerprints were identified in the profiles, 

it was then possible to identify the location of target faults (and additional faults/fault splays) 

based on indications of geologic contacts, changes in apparent attitude of bedding and 

truncation/offsets in layers of similar resistivity.  The attitude of these faults/fault zones was 

then identified based on the trace of these contacts and indications of vertical/subvertical 

features associated with normal and transpressional type faulting.  Once these features were 

identified in the data, it was then possible to identify indications of water bearing zones, non-

water bearing zones and how the faults/fault zones might be offsetting those water bearing 

zones and/or affecting their thickness.   

 

The imaging method provided a reasonably resolved image of subsurface features using 10 

meter (33 foot) electrode spacing along the surface arrays to obtain these data. The vertical 

resolution of features or interfaces (such as the water table or the alluvium/Morales interface) 

is about 5 meters in the upper 1/3 of the sections and about 10 meters or more in the lower 2/3.  

Images from a surface electrical resistivity survey should not be compared directly to a 

borehole geophysical log (E-log) for identifying interfaces or marker beds because the vertical 

resolution of E logs is much higher for the entire length of a borehole.  However, general trends 

observed in the E-logs (such as the transition from a resistive geologic unit to a conductive 

geologic unit) can typically be observed in the surface resistivity data.  Our interpretations of 

mapped and concealed locations of faults and fault zones and water bearing units based on data 

collected in this investigation and documented above are summarized below. 

 

8.1 Santa Barbara Canyon Fault 
 

The data collected on Line 1 were of very high quality and reliability. The location of the 

concealed fault mapped by the USGS is not accurate as the presence of the Santa Barbara 

Canyon Fault was not found.  The resistivity data indicate the presence of a deep water table 

across the Line 1 profile.  This interpretation is supported by a depth to water of about 585 feet 

bgs at MW-H, which lies on Line 1.  The resistivity data indicate the presence of a possible 

deep buried channel or tributary to the Cuyama River in the center of Line 1.   

 

The resistivity data collected on Line 2 were of very high quality and reliability and clearly 

indicated the Santa Barbara Canyon Fault.  These data indicate the following:  

 

• The Santa Barbara Canyon Fault is more complex than reported in the literature. It 

appears to be a fault system that consists of an old, buried subvertical normal fault that 

has an apparently south dipping, younger thrust fault overprinting it to the south.  

Together these faults are referred to as the “SBCF Fault System” 

• The SBCF Fault System offsets both the Lower and the Upper Morales, as well as 

deeper alluvium 

• The SBCF Fault System creates an abrupt transition in the depth to groundwater - 

particularly in the Upper Morales, where there is indication of water bearing zones as 

shallow as 50 to 100 feet bgs south of the Fault System and little or no indication of 

water bearing zones north of the fault, to at least 600 feet bgs 
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8.2 Russell Fault 
 

The data collected on Line 1 were of good quality and reliability and clearly identified the 

Russell Fault/Fault Zone, as well as other faults.  The data collected on Line 2 were of good 

quality but had a greater amount of noise due to electromagnetic interference from metallic 

cultural features..  Nonetheless, the data collected on Line 2 clearly indicated the Russell Fault 

as well as other faults.  The resistivity data collected on Lines 1 and 2, along with correlation 

with groundwater levels at TSS #1, allowed the identification of the likely water bearing zones 

in alluvium on each profile.  The data collected along the transects indicate that any 

groundwater present beneath the base of the alluvium is likely to be poor quality with high  

TDS/salinity.  The data collected on Lines 1 and 2 indicate the following: 

 

• The Russell Fault is more complex than a buried normal fault. There appears to be a 

fault system that consists of an old, more deeply buried vertical normal fault (Russell 

Fault) that has been reactivated as a reverse/transpressional feature above it, which also 

has an adjacent (east) apparently younger, east dipping thrust fault (the Turkey Trap 

Ridge Fault) that is overprinting and interacting with it.  Together these faults are 

referred to as the “Russell Fault/TTR Fault System” 

• The Russell Fault offsets the Morales on Lines 1 and 2, and appears to offset the deeper 

alluvium on Line 1 

• The TTR Fault offsets both the Morales and the deeper alluvium on Lines 1 and 2 

• The Russell Fault appears to cause a transition in the thickness of saturated alluvium 

on Line 1 but not on Line 2 

• While there may be a few pockets of higher quality groundwater in the alluvium east 

of the Russell Fault on Line 1, groundwater in saturated alluvium east of the Russell 

Fault is primarily somewhat brackish on Line 1 but there is not a similar indication on 

Line 2 

• The TTR Fault may be reducing the thickness of saturated alluvium to the east 

 

 

 
9.0 LIMITATIONS 

 

9.1 Resistivity Interpretation for Lithology and Hydrogeology 

 

It should be understood that the geologic and hydrogeologic interpretations made during this 

investigation (and geologic units labeled in Figures 2/2A, 3/3A, 5/5A and 6) were made based 

primarily on resistivity data values, character of anomalies and experience in similar 

sedimentary environments.  However, all available lithologic and E-logs from wells (DWR 

and other water wells in both the SBCF and the Russell Fault investigation areas and oil 

production wells in the Russell Fault investigation area) that either tied directly to the 

resistivity transects or were within a few hundred feet of them were carefully reviewed.  In the 

SBCF investigation area,  because no direct lithologic/hydrogeologic ties were available for 

Line 2 as it fell on BLM land, the lithologic log and E-log from well MW-H on Line 1 were 

used for interpretation of resistivity values on Line 2, as well as current water level maps 

(Woodard & Curran 2024a) and previous work in the SBCF area (USGS 2013, USGS 2015, 
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Woodard & Curran 2019 . In addition, the interpretation of resistivity for lithology is highly 

site specific, where lithologic interpretations for one geologic environment may be incorrect 

and erroneous for a different geologic environment.  As a result, the resistivity interpretations 

presented in Table I should only be used for the SBCF area and the resistivity interpretations 

presented in Table II should only be used for the Russell Fault area.   

   

No direct observation or verification of the depth of alluvium or depth to the Upper or Lower 

Morales in the SBCF investigation area was made.  Similarly, while there were some lithologic 

ties to oil production wells and lithologic/E-logs along Lines 1 and 2 in the Russell Fault 

investigation area, these logs did not specify the presence or depth of the Morales unit, or 

clearly indicate the subsurface contact between the Lower Morales and Monterey Shale.  As a 

result, this contact was inferred largely from the contrast in resistivity and character of the data. 

 

Just one direct water level tie was available on Line 1, and no direct water level ties were 

available on Line 2 in the SBCF investigation area.  No direct water level ties were available 

for Lines 1 or 2 in the Russell Fault investigation area; although, the water levels from DWR 

Well TSS#1 were used as a general reference for the depth to saturated alluvium along Lines 

1 and 2 .  As a result, the interpretation of the location and depth of saturated zones in the 

SBCF investigation area was made based on either resistivity values known to be favorable for 

the presence of groundwater, or a sharp vertical drop in resistivity across a laterally traceable 

horizon.  Because the shallow resistivity data east of the Russell Fault on Line 1 did not clearly 

identify coarse grained material or a laterally traceable horizon below which resistivity values 

were favorable to the presence of non-saline/low TDS groundwater, the depth to the water 

table along Line 1 was assumed to be similar to the depth to water at well TSS#1.  The 

interpretation of the water table along Line 2 in the Russell Fault investigation area was made 

based on a shallow laterally traceable layer of moderate to high resistivity (assumed to be 

coarse grained alluvium) as well as the depth to water at well TSS#1.  Although the possibility 

of brackish or high TDS water in alluvium east of the Russell Fault was considered in the 

interpretation of near surface low resistivity values along Lines 1 and 2, low resistivity values 

below the base of the alluvium were assumed to be caused by lithology/grain size and not 

materials saturated with saline/brackish groundwater.   

 

Based on all of these factors, Spectrum therefore provides no warranty (either express or 

implied) that the specific geologic units and/or precise contacts discussed in this report and 

shown on the profiles for the SBCF and Russell Fault investigation areas are actually present 

at the depths shown.  In particular, in the SBCF investigation area, no verification of the 

alluvium/ Lower Morales interface south of the SBC Fault System or the alluvium/Upper 

Morales interface north of the SBC Fault System was available, and the presence of geologic 

units other than the Morales (such as the Quatal Formation) cannot be ruled out. 

 

9.2 Electrical Resistivity/IP Method 

 

The lateral resolution, and accuracy, for resistivity/IP surveys is determined by data quality 

and electrode spacing.  During this investigation the quality of the data was in general very 

good in the SBCF investigation area; however, there were some “noisy” data points along Line 

2 in the Cuyama River bed – likely because of high contact resistance from extremely coarse 
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grained material at the surface. In addition, because just one array (the Schlumberger array) 

was used on Line 2 in the SBCF, these data were slightly lower resolution than the data 

collected along Line 1 in the SBCF, and some of the structural features depicted in Figures 3 

and 3A may be slightly offset or less resolved than they would be if two arrays of data were 

used.    

 

The 10-meter (roughly 33-foot) electrode spacing used for data collection in the SBCF and the 

Russell Fault investigation areas provided 5 meter (15.4 feet) lateral and vertical resolution of 

features in the upper third of the resistivity/IP profiles presented in this report.  The vertical 

resolution of features below about 200 feet bgs decreased with depth, ranging from about 6 

meters (20 feet) at 200 feet bgs to about 15 to 20 meters at 600 to 800 feet bgs.  As a result, 

the lateral location of subsurface features in the upper 1/3 of these profiles as interpreted from 

the resistivity/IP data (such as the location of identified faults) can be regarded as correct to 

within 5 meters for profiles where the faults extend to within 200 feet of the surface, and to 

within roughly 10 meters for features at depth in these profiles. 

 

The IP data collected along the profiles in the SBCF and Russell Fault investigation areas did 

not respond as sharply to the geologic features and lithologic contacts evident in the resistivity 

data.  This is likely because of the typical overprint from the natural IP signature in sedimentary 

deposits that tends to mask the IP anomaly from lithologic/geologic/hydrogeologic contacts.  

This natural IP signature can be caused by patterns in disseminated fine grained materials, 

disseminated metallic minerals, or the mineralogic source materials in sedimentary deposits.  

In addition, because of time and budgetary constraints just one IP array (Schlumberger array) 

of data was collected on each profile in the SBCF and Russell Fault investigation areas – 

resulting in lower lateral and vertical resolution in the IP profiles when compared to the 

associated resistivity profile. 

 

9.3 Lateral Location  

 

The location of features and faults depicted in the profiles for the SBCF and the Russell Fault 

investigation areas may not correspond to the satellite distance, which was used to measure the 

location of the faults shown in Figures 1 and 4.  This is because distances along the profiles 

were measured during the field investigation according to ground distance; whereas features 

and distances in a satellite image are measured from horizontal distance (as the crow flies).  

As a result, the mapped location of geologic features and faults indicated in the profiles may 

be in error on a satellite image by as much as 10 to 15 feet (particularly in areas with significant 

surface topography).  Therefore, it may be best to relocate these features using a tape measure 

along the ground surface. 
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Line 1
Induced Polarization Profile

with Resistivity Interpretations
Santa Barbara Canyon Fault
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Line 2
Electrical Resistivity Profile
Santa Barbara Canyon Fault
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Line 2
Induced Polarization Profile

with Resistivity Interpretations
Santa Barbara Canyon Fault
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Line 1
Electrical Resistivity Profile
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Electrical Resistivity Profile
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Range Color Category

4 to 20 Ohm-

meters

dark blue to pale 

blue

low to moderate 

resistivity

clay (4 to 10 Ohm-m) to silty clay to clayey silt (12 to 20 Ohm-m), where values approaching 

20 Ohm-meters have greater amounts of silt in the matrix, typically occuring in alluvium.  

Alternatively, low resistivity values (4 to 10 Ohm-m) could be associated with the claystone of 

the Lower Morales unit, and higher resistivity values (12 to 20) could be associated with 

siltstone 

21 to 35  Ohm-

meters

teal to turquoise to 

green 
moderate resistivity

clayey silt (20 Ohm-m) to silty sand to sand (35 Ohm-m), where the grain size of material 

increases with increasing resistivity values.  Alternatively, these values could be associated 

with siltstone or sandstone of the Lower Morales unit 

35 to 70 Ohm-

meters

yellow-green to 

yellow to yellow-

orange  

moderate resistivity

 sand or sandy (35 Ohm-m) to gravelly alluvium (50 Ohm-m),  where values approaching 70 

Ohm-m have greater amounts of gravels.  Alternatively, these values could be associated with 

siltstone or sandstone of the Morales unit.  Where these values are horizontally continuous at 

a favorable depth for groundwater, (40 to 70 Ohm-m) they may be associated with water 

bearing zones in alluvium or saturated Upper Morales sand or sandstone  

75 to 200 Ohm-

meters

yellow-orange to 

light tan to brown
moderate resistivity

partly saturated or dry alluvium with gravels (75 Ohm-m) to cobbles (100 to 200 Ohm-m),  

where values approaching 200 Ohm-m have greater amounts (or larger diameter) cobbles.  

Alternatively, these values could be associated with partially consolidated gravelly arkosic 

sand and siltstone of the Upper Morales, where the higher the resistivity value the more likely 

the material is to be dry  

200 to 1500 Ohm-

meters

dark brown to 

salmon colored to 

grey to grey-purple

moderate to high 

resistivity

transitional range from moderate (200 Ohm-m) to high resistivity (500 Ohm-m and 

above),where matieral is likely dry.   These values in alluvium are likley associated with dry 

gravels, cobbles and boulders (1,000 to 1500 Ohm-meters).  High resistivity values (300 to 600 

Ohm-meters) where laterally homogeneous and over 200 feet thick are likely associated with 

dry sandstone or siltstone of the Upper Morales

Resistivity
Interpretation

 TABLE I: Interpretation of Resistivity for Lithology - Santa Barbara Canyon Fault, Cuyama Basin, California

* NOTE: It should be understood that interpretation of resistivity for lithology is 

highly site specific. This table should not be used for other geologic environments



Range Color Category

0.5 to 7 Ohm-

meters

dark blue to royal 

blue to pale blue

very low to low 

resistivity

clay to silty clay (0.5 to 7 Ohm-m), where values approaching 7 Ohm-meters have greater 

amounts of silt in the matrix, typically occuring in alluvium.  Alternatively, these low resistivity 

values could be associated high TDS groundater in alluvium or, where of significant 

thickness/lateral extent these values could be associated with clay/silt deposits with abundant 

shale chips of the Lower Morales unit

7 to 20 Ohm-

meters

turquoise to teal 

green
low to moderate

silty clay to clayey silt to sandy silt, where values approaching 20 Ohm-meters have greater 

amounts of sand in the matrix, typically occuring in alluvium.  Alternatively, materials ranging 

from 7 to 12 Ohm-m  could be associated with coarser grained layers of the Lower Morales 

unit

21 to 40  Ohm-

meters

olive green to 

yellow 
moderate resistivity

sandy silt (21 Ohm-m) to silty sand to sand (35 to 40 Ohm-m), where the grain size of material 

increases with increasing resistivity values, typically occurring in alluvium.  Alternatively, these 

values could be associated with the transition to the Monterey Formation 

40 to 70 Ohm-

meters

yellow to gold to 

tan   
moderate resistivity

 sand to coarse sand to sand with gravel or cobbles,  where values approaching 70 Ohm-m 

have greater amounts of gravels and cobbles.  Alternatively, these values could be associated 

with siltstone or sliceous/calcareous shale of the Monterey Formation.  Where these values 

are horizontally continuous at a favorable depth for groundwater, (40 to 70 Ohm-m) they may 

be associated with water bearing zones in alluvium   

75 to 500 Ohm-

meters

red to brown to 

pink

moderate to high 

resistivity

partly saturated or dry alluvium with gravels (75 to 100 Ohm-m) to cobbles (150 to 500 Ohm-

m),  where values approaching 500 Ohm-m have greater amounts (or larger diameter) 

cobbles.  Alternatively, these values could be associated with siliceous to calcareous shale of 

the Monterey Formation, where the higher the resistivity value the more likely the material is 

to be dense and well cemented  

500 to 1500 to 

10000 Ohm-

meters

pink/purple to dark 

grey to light grey

high to very high 

resistivity

transitional range from high (500 to 1500 Ohm-m) to very high resistivity (5,000 to 10,000 

Ohm-m),where material is likely dry.   These values in alluvium are likley associated with large 

amounts of dry gravels, cobbles and boulders (1,000 to 5,000 Ohm-meters).  Alternatively, 

where significantly thick and laterally continuous these values could be associated with very 

dense/competent siliceous or calcareous shale of the Monterey Formation 

Resistivity
Interpretation

 TABLE II: Interpretation of Resistivity for Lithology - Russell Fault, Cuyama Basin, California

* NOTE: It should be understood that interpretation of resistivity for lithology is 

highly site specific. This table should not be used for other geologic environments
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Groundwater Fault Investigation Report May 2025

APPENDIX B: CALTRANS ENCROACMENT PERMIT 
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U;DD;?;EB8VWXYZ8Y[\][[X[8BLL@FB;E@Ĉ_88̀G@8K@?LBEE@@8>?8K@?LBEE@@PA8D><E?;DE>?8BA8
?@AM><ABNC@8E>8D><E;B<8;<F8?@L@FB;E@8EG@8BCCBDBE8FBADG;?H@8;A8FB?@DE@F8N̂8EG@8
J;CE?;<A8K@?LBE89<AM@DE>?8>?8Q<D?>;DGL@<E8K@?LBE8RE>?L8S;E@?8J>>?FB<;E>?8;E8<>8
D>AE8E>8EG@8RE;E@_8
8
a��
�������
����(
��	�
�	���(	��)
��	�.��))���
��)���.�����))���
���)

	'	
��	���.�
�

��������'���
���	���
�������������
(	
�
�!�b��
��	���	�����
���(
��	�����
����	��
��
������
�
��	�
������(
�����������
��	��1��)

���$��
�
*(
�����������
��	��1��)

����������))���
��(
��

���	c�)�	������	����))�	
��	��$�

8
KTdeQJ̀8JdfKgQ̀9dU8

8
h�

����i����(��	j
������(	��)
��	��(��������
�.�
��

��	����(
�)
��	�����'�	���
����

����
���(
�����������
��	��1��)

���������
�����	���(
�'��'
	���
��'������
��	�	���
'

��
)��	��$��
�
1��
�	��
���'�����	���
��)�
�	����'��(
����i�)
��	��
��(
�
	�.��(
��
��	��

������
'	������������
������
��	���(
����	

��'����)�
�	�������
(
������(	��)
��	�$�
8
k̀lUm8ndop8



�

�

�����������	
��������
	��
����
�
	���
�
����������������������������������� �!���������"�!����#���$%������!�"����� ������
&���%�������!�����&�'�!�%��(�
�
�)*+,-.-/�0.1)��2,34-)3�
5�!���&�!�������!�"����� ������&���%�������!�����&�'�!�%���������6��������!��!���7!�!��8����&!���
�����������������%�����&���������!����!!�&��'����"���!�!��'9�:

;0<����������=���
>��
5�!���&�!����������6���%6"�!!�'�!��!���7!�!��8����&!���6 �?@(AA�BC�D����E�C��'� 9�������!��
!������#����!����������'�&���%������'�!�%�>��5�!���&�!������%6"�!!�'���!���!���'��'�����
&����!�6���������'�����!���%�&�"�������#>���22�F-.GGHI�I,1F-,2�-)J4H-H1K�FL)�F)*+,-.-/�
I2,34-)�,G�2.1)3�,-�M)F,4-�,G�F-.GGHI�3L.22�N)�.++-,O)M�H1�.MO.1I)�N/�FL)��F.F)��13+)IF,-P�

�
�.*+��2,34-)3�
?Q�!��R�&����'���'� ��������!������������'���"��&���%��9���!�&��������6�����!�'��!�!�����"��
��!���&��%�����!������������!��7ST�����>��8���''�!���9����7SU�������!�6���&������6���
"������������������6�����!�'�����!������&�'������"��!���'� ����!���&���%���%�������!��������
�������'�6 �!���S��!�����B��"�!�8����&!��>�

�
�.2F-.13�0.1)��2,34-)��/3F)*�V0��W��,*+2H.1I)�
X��#��%!����Y�'�6 �!�������"�!�"� ���$%����&�"�����&����'����������!���&�!�������ZS7>��
�
8����!��'��!����'��������������!�������"�!9� �%���� �%��&��!��&!���"%�!������'��!���&��!�&!�
�����"�!��������!������������9����������6�����%�����ZS7�&�"�����&��'%�����!������[\�6�
"��!������!��!���S��!�����B��"�!�8����&!��>��S��!�&!������"�!������������&�%'�����������]���%���
��"��9��������%"6������'��"�����''������>�
�
�̂%���� �%��S��!��&!��]��ZS7�&��!�&!������6����$%���'�!��������� ���!�� �!���_��!��&!�������&�
C�����"��!�S��!���D�CSE����'��&��6�'�6����>�
�
X�����������&���%���������������!�����6�����'��!����'�6 �!���8����&!�����!����Z����S���%���8_�
�̀��'�Z���̀9� �%������6����$%���'�!�������'��!����CS���!���&�!�����!�!%������� �%�����
���&����!��������&���%��9������ �%���"����!��������&���%��9��������� �%�&��&���!��������
&���%��>��
�
X���������'����!����!�!%�����!��������&���%���!��!����CS� �%���������'�!���������!������!���9�

?>a
NF.H1�FL)�0.1)��2,34-)����.1M�0,K�b�.33HK1)M�G,-�FL)�.++-,O)M�3IL)M42)M�2.1)�I2,34-)�
)O)1F�G-,*�FL)��.2F-.13�=)-*HF��13+)IF,-���"���"%"�����������#'� �������!��!���&���%���
'� ����'%��!���>�

@>a�.22�FL)����c0.1)��2,34-)�=L,1)�	4*N)-�Vde�W��fghidij�F,�+-,OHM)�FL)�0.1)��2,34-)����
�F.F43�
�
�,-�.�3F.FH,1.-/�I2,34-)�,1�.�F-.GGHI�2.1)k�43)�I,M)l�
�
?>�?A[mR��""�'��!�� �6������ �%����&��!���?�!�&�������!���!�����&������
�
@>�?A[mU��""�'��!�� ���!��� �%���"�����������!���&��������"�!���!�����&������
�
�,-�.�3F.FH,1.-/�I2,34-)�,1�FL)�3L,42M)-k�43)�I,M)l�



�

�

�
������������	
���	
���	���	������
��	���	��������	����	����	�
�����
����	���������
�����
������������	
���	
�����	�������	���	���	�
�������	��	���	���	��
����	���������
������
�
�� !"!#�$%&'!()�*+ ,-!+*,!(�.,/!
�
������������	
���	
���	���	���	������
����������	������	��
����	�
������������	
���	
�����	����	������
�	�
����	������	��
����	�
�
0����
����	�������		
	
������	��������1	
�
��	2���	���
	�������������������������	��
��	��������1	
����������	��
�
3�	����

������	�456���������
	���	����������������
��	��
����	�������

�����
���	�����������	�	��	������7������������������
��	��
����	�89�����	����
�:�������	��
����	;���
	�89�<=���6>?���
�:�������	��<�?��	
��@2�

AB<CDEF?��GHIJKLJKLMNOPQLRSTUVLWIORULRPTXUQYLZS[[JR\L]OLWQÔJ_ULSL̀abcLK]S]PKL]OL[SRUL
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�

!T[�80�14QNP5�80HS0S�J	20P��4S0J�L070LG�24�280�5NPO0L�74L�Y8318�280�PH20L3HQ�3G�24�O0�NG0SI�CD=
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%X_YXY_�VUW��UYZWR[ZUW�$ WXYZ&�

%X_YRZ̀WT� aRZT�





� �

� �

� �

������	

��������
��������������
��
���

�����
��������������
��

�������������� ��!�"�#�
��$�����%"���� �&��!�
'�(�%��)��%��!�

*+��,�'�"�+*�+**)���-.�*����/,0�

)���'� $� 12 34554
/)0� ���!���� ���!��!�)"�*���!�)6+� '���

. �  �  7.�  78�
������ ���!����%+�* �%��

9:;� <=� <=� <=� <=� <=� <=� <=�

.>� -?>� @>� A>� .B� .>� A>� ->�

.C� .C>� -.C� ?8� A.� .C� C>� -.�

8>� 8?>� -@>� D>� ?>� 8>� ?>� -C�

8C� AD>� EFGH -.8� IEH 8C� B>� -B�

A>� ?A>� 8.>� -?>� ->B� A>� @>� .>�

AC� ->@>� CA>� .B>� -@>� AC� D>� ..�

C>� -.>>� ?>>� 8>>� .>>� C>� ->>� .C�

CC� -8.>� ??>� 88>� ..>� C>� ->>� .C�

?>� -AA>� B.>� 8?>� .A>� C>� ->>� .C�

?C� -C?>� B@>� 8D>� .?>� C>� ->>� .C�

B>� -?@>� @A>� A.>� .@>� C>� ->>� .C�

BC� -@>>� D>>� AC>� 8>>� C>� ->>� .C�

JKLMNOPNQRSOPNTTUSQUVPWUSPQRSPTNXPXNYZ[\P]SO\Z[\PQ̂_SOPXS[\QRPTNO]WX̂PTNOP̀aP
MNOPU_SSbPNTPcdP]_RPNOPXSUUVP̀PePfghijkdP
MNOPU_SSbPNTPclP]_RPNOP]NOSVP̀PePmnP

mRSOSoP̀PePp̂_SOPXS[\QRPZ[PTSSQP

mPePmZbQRPNTPNTTUSQPq[PTSSQP

nPePrNUQSbPU_SSbPXZ]ZQVPNTTs_ŜtPulQRs_SOvS[QZXSP
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e[\�d\bf_e�ab�ae[\by_g\�dbap_o\o�{m�̂]yq�]co�\~n\de�]g�
dbap_o\o�{m�̂]y�̀ab�dl{̂_n�nabdab]e_acgq�̀b]cn[_g\�[âo\bgq�
]co�le_̂_e_\gW��aey_e[ge]co_cu�e[\�àb\ua_cuq�_c�]c�
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UNITED STATES DEPARTMENT OF THE INTERIOR 
Bureau of Land Management 

Bakersfield Field Office  
35126 McMurtrey Ave. 
Bakersfield, CA 93308  

CATEGORICAL EXCLUSION 
DOI-BLM-CA-C060-2023-0099-CX 

A. BACKGROUND

Proposed Action Title/Type: Cuyama Basin Groundwater Studies 
Lease/Serial/Case File No (if any): N/A 
Location of Proposed Action: 34.875397°, -119.513028° 
Applicant: Cuyama Basin Groundwater Sustainability Agency (CBGSA) 

B. DESCRIPTION OF PROPOSED ACTION:

The CBGSA has adopted a Groundwater Sustainability Plan (GSP) to comply with the California 
Sustainable Groundwater Management Act (SGMA). The CBGSA is responsible for 
implementing the GSP within its boundaries.  SGMA requires the long-term monitoring of 
groundwater levels and water quality. To comply with this requirement, the CBGSA needs to 
investigate the Santa Barbara Canyon Fault within the CBGSA’s boundaries to monitor 
groundwater elevations and water quality. 

For the electrical resistivity/induced polarization survey, the transect (approximately 3,500 feet 
long) would be established on unpaved ground; depending on the stiffness/hardness of the surface 
material along each transect, ¾-inch holes may need to be drilled into the ground to approximately 
18 inches deep at each 10-meter interval down the length of the line, prior to data collection.  Prior 
to any drilling or establishment of steel stakes, utilities would need to be located and marked along 
each transect so that the electrode stakes would not damage any utilities. Utilities within 30 feet of 
each established transect would be delineated prior to drilling holes or establishing stakes in the 
ground. The locations of these utilities would be marked on the ground so that electrode locations 
can be moved (if necessary) and resistivity anomalies from utilities can be identified in the 
resistivity data collected. Once utilities have been marked, the geophysics crew would use a survey 
chain and surveyor’s chalk to establish the trend of the transect and mark each electrode station at 
10-meter increments along its length. Once the stations are marked on the ground and the holes
are drilled (where necessary), steel stakes would then be hammered into the ground at each 10-
meter station, and where necessary, salt water would be added to the soil to improve the electrical
contact between the soil and the electrode. Once the stakes are established, the resistivity cable
would be attached to each stake with a rubber band to form the electrical circuit.

Once the circuit has been established, all recommended manufacturer system tests would be 
conducted, and contact resistance tests would be run on the electrodes to ensure that enough current 
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is traveling through the ground to obtain accurate results. During this test, a small amount of known 
current is sent down the cable and the system steps down the line of electrodes and reads the 
voltage (and thereby the resistance) between pairs of electrodes (one pair at a time) and displays 
the resistance value in real time on the console. If the resistance is above 1.5 k-Ohm for a particular 
pair of electrodes, the geophysical survey instrument operator then stops the test and the electrode 
connection is checked and improved (usually by hammering the stake in deeper or re-watering the 
electrode), and the procedure is repeated, until all pairs of electrodes on the line have passed the 
requirement of contact resistance of 1.5k-Ohm or below. Once this is done, the system would be 
set to the “automatic measurement” mode, and both Schlumberger and dipole-dipole data would 
then be acquired along the length of the line using preloaded command files. Two readings would 
be taken for every measurement to allow a check on repeatability and noise in the data. 

The surveys would be expected to take two days to complete and would be a one-time event. At 
the end of the second day, stakes would be removed from the ground and any other equipment 
would be removed from the site. 

Design Features 

Biological Resources 
Standard safety measures must be implemented on BLM lands to protect biological resources, this 
includes: 

 Spill trays should be maintained under the gas generator, the batteries, fuel
containers, and the saltwater containers

 All containers need to be properly labeled with the contents.
 Spill kits should be available with appropriate neutralizer for a saltwater spill and

for the generator, fuel, and batteries.
 Appropriate fire extinguishers need to be present.

Wildlife and botanical desktop review and reconnaissance level field surveys, completed by a 
BLM approved qualified Wildlife Biologist, are required prior to any ground disturbing activities. 
The perspective surveying Wildlife Biologist and Botanist resumes must be submitted to the BLM 
Bakersfield Field Office Biological Resource Staff for approval prior to initiation of survey work. 

A detailed survey report must be provided to the BLM Bakersfield Field Office Biological Staff 
within 15 calendar days of survey completion. Emailed is preferred. In the event biological surveys 
result in presence of any Federally or State listed species, proposed listed, or BLM Sensitive 
Species within the planned work area, no ground disturbing activities will occur until written 
approval is received from the BLM. Project areas containing Federally listed, State listed, or 
proposed to be listed species will require additional guidance from the BLM and may require an 
onsite approved biological monitor, and conference or consultation with the US Fish and Wildlife 
Service and California Department of Fish and Wildlife Service at the expense of the applicant 
(CBGSA).  

A desktop review and reconnaissance level field survey were conducted on November 27, 2023, 
by Rincon Consultants, Inc. biologists, Michael Robbins and Elizabeth Shoemaker, and a 



DOI-BLM-CA-C060-2023-0099-CX 3 

biological survey report was submitted to the BLM on January 11th, 2024. The report resulted in 
no observations of special status species in the project area. 

Ground disturbing activities will only occur on bare soils or in areas of non-native grasses when 
possible. No activities will occur within 4 feet of any shrub base.  All wildlife burrows and nests 
will be avoided. No activities shall be performed during periods when the soil is too wet to 
adequately support operated equipment, including vehicles. If the equipment creates ruts more 
than 10 cm (4 in) deep, the soil shall be deemed too wet to adequately support the equipment. 

Noxious & Nonnative Invasive Plant Species (NNIPS) 

• Crews will be mindful to not park in or traverse through know invasive species populations.
• Crews will ensure clean socks, shoes, and clothing before traveling to each plot.
• Vehicles shall only stay on open public roads. Off road travel is prohibited.

Cultural Resources 

In the event of inadvertent discovery of cultural resources during project implementation, 
personnel responsible for the project shall immediately notify the BLM Bakersfield Field Office 
Cultural Resource Staff and Field Manager (661-391-6000).  All work at the site of discovery, and 
in any other locations where damage to the discovery could occur, shall cease until written 
approval is received from the BLM. 

If human remains are inadvertently discovered on BLM surface land, all activity will immediately 
cease surrounding the unanticipated discovery.  The holder will ensure that the discovery is secured 
and protected and will immediately notify the BLM Field Manager (661-391-6000). The BLM 
will adhere to current regulations regarding the treatment of human remains (Native American 
Graves Protection and Repatriation Act, 43 CFR 10).  Access and use of the area can proceed with 
written approval from the Field Manager once the appropriate level of review has been determined 
and completed. 

Hazardous Waste/Waste Disposal 

Project sites shall be always maintained in a sanitary condition; waste materials at those sites shall 
be disposed of promptly at an appropriate waste disposal site. "Waste" means all discarded matter 
including, but not limited to, human waste, trash, garbage, refuse, oil drums, petroleum products, 
ashes, and equipment. 

A litter policing program shall be implemented by the holder, and approved of in writing by the 
BLM, which covers all roads and sites associated with the project. 

The holder(s) shall comply with all applicable Federal laws and regulations existing or hereafter 
enacted or promulgated. In any event, the holder(s) shall comply with the Toxic Substances 
Control Act of 1976, as amended (15 U.S.C. 2601, et seq.) with regard to any toxic substances that 
are used, generated by or stored on the project or on facilities authorized under this project grant. 
(See 40 CFR, Part 702-799 and especially, provisions on polychlorinated biphenyls, 40 CFR 
761.1-761.193.) Additionally, any release of toxic substances (leaks, spills, etc.) more than the 
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reportable quantity established by 40 CFR, Part 117 shall be reported as required by the 
Comprehensive Environmental Response, Compensation and Liability Act of 1980, Section 102b. 
A copy of any report required or requested by any Federal agency or State government because of 
a reportable release or spill of any toxic substances shall be furnished to the BLM concurrent with 
the filing of the reports to the involved Federal agency or State government. 

The implementor of this project agrees to indemnify the United States against any liability arising 
from the release of any hazardous substance or hazardous waste (as these terms are defined in the 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980, 42 U.S.0 
9601, et. seq. or the Resource Conservation and Recovery Act of 1976, 42 U.S.C. 6901, et. seq.) 
on the project (unless the release or threatened release is wholly unrelated to the project holder's 
activity on the project). This agreement applies without regard to whether a release is caused by 
the holder, its agent, or unrelated third parties. 

C. LAND USE PLAN CONFORMANCE

Land Use Plan Name: Bakersfield Resource Management Plan (RMP) 
Date Approved: December 2014 

The Proposed Action is in conformance with the applicable LUP because it is clearly consistent 
with the following LUP decision(s) (objectives, terms, and conditions) even though it is not 
specifically provided for: 

[WR-D-1] Design BLM program and management activities and authorize projects to meet water 
quality standards and maintain beneficial uses by implementing such measures as State approved 
BMPs (Management Measures for Polluted Runoff, see Appendix 3) within the Central Coast, 
South Coast and Tulare basins. (pg. 46) 

D. COMPLIANCE WITH NEPA

The Proposed Action is categorically excluded from further documentation under the National 
Environmental Policy Act (NEPA) in accordance with 516 DM 11.9. K(3): 

Conducting preliminary hazardous materials assessments and site investigations, site 
characterization studies and environmental monitoring. Included are siting, construction, 
installation and/or operation of small monitoring devices such as wells, particulate dust counters 
and automatic air or water samples. 

E. CONCLUSION

This categorical exclusion is appropriate in this situation because there are no extraordinary 
circumstances potentially having effects that may significantly affect the environment. The 
proposed action has been reviewed, and none of the extraordinary circumstances described in 43 
CFR Part 46.215 apply (see Attachment 1). 
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I considered the above proposed project and design features as well as the attached extraordinary 
circumstances review and have determined that the proposed action is in conformance with the 
approved land use plans and that no further environmental analysis is required.  

F. SIGNATURE

Authorized Officer: _______________________________ Date: ________________ 
Gabriel Garcia  
Field Manager, Bakersfield Field Office   

Contact Person  
For additional information concerning this CX review, please contact Rebecca Daniels, Planning 
and Environmental Coordinator, Bakersfield Field Office, 35126 McMurtrey Avenue, Bakersfield, 
CA, (661) 391-6146. 

ATTACHMENTS: 
1 – Extraordinary Circumstances Review  
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ATTACHMENT 1 
Extraordinary Circumstances Review 

The proposed action will not: 

(a) Have significant impacts on public health.

Rationale: The project would not impact public health and safety because it is limited to
minimally invasive survey methods and utilities will be marked prior to any ground-disturbing
activities.

(b) Have significant impacts on such natural resources and unique geographic
characteristics as historic or cultural resources; park, recreation or refuge lands;
wilderness areas; wild or scenic rivers; national natural landmarks; sole or principal
drinking water aquifers; prime farmlands; wetlands (Executive Order 11990);
floodplains (Executive Order 11988); national monuments; migratory birds; and other
ecologically significant or critical areas.

Rationale: Temporarily displacing birds from perches or foraging areas is not expected to have
a measurable negative impact. Displacing birds during egg incubation or when immature
chicks are present in the nest could result in loss of individual birds, including migratory birds.
However, the proposed activity would be of short duration and avoid active nests; therefore, it
will not significantly impact migratory birds. Additionally, no other natural resources or unique
geographic characteristics will be significantly impacted by the project. None of the other
resources occur within the project area.

(c) Have highly controversial environmental effects or involve unresolved conflicts
concerning alternative uses of available resources [NEPA section 102 (2) (E)].

Rationale: The survey methods proposed are routine and not highly controversial.

(d) Have highly uncertain and potentially significant environmental effects or involve unique
or unknown environmental risks.

Rationale: The proposed studies are not expected to cause highly uncertain or potentially
significant environmental effects or involve unique or unknown environmental risks.

(e) Establish a precedent for future action or represent a decision in principle about future
actions with potentially significant environmental effects.

Rationale: The proposed studies will not set a precedent for future actions.

(f) Have a direct relationship to other actions with individually insignificant but
cumulatively significant environmental effects.

Rationale: The project does not have a direct relationship with any other projects.
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(g) Have significant impacts on properties listed, or eligible for listing, on the National
Register of Historic Places as determined by the bureau.

Rationale: The limited disturbance footprint for the proposed action meets the threshold for the
application of Exemption A1, Appendix A of the State Protocol Agreement Among the
California State Director of the Bureau of Land Management and the California State Historic
Preservation Officer (2019).  As a result, the agency has determined that the proposed action
is unlikely to result in significant impacts on properties listed, or eligible for listing, on the
National Register of Historic Places as determined by the bureau.

(h) Have significant impacts on species listed, or proposed to be listed, on the List of
Endangered or Threatened Species, or have significant impacts on designated Critical
Habitat for these species.

Rationale: The proposed activities and duration are expected to have a negligible impact on
wildlife species occupying the areas. Design features require pre work biological surveys to
identify species presence for avoidance measures. Critical habitat does not occur in the project
area. A desktop review and reconnaissance level field survey was conducted on November 27,
2023, by Rincon Consultants, Inc. biologists, Michael Robbins and Elizabeth Shoemaker, and
a biological survey report was submitted to the BLM on January 11th, 2024. The report resulted
in no observations of special status species in the project area. Additionally, BLM requires a
qualified biological monitor on site during all project activities. Consequently, significant
impact to listed or proposed species or designated critical habitat is not expected. Avoidance
measures restrict activity in areas containing special status species, therefore no significant
impacts are expected.

(i) Violate a Federal law, or a State, local or tribal law or requirement imposed for the
protection of the environment.

Rationale: The project does not violate any Federal, State, local or tribal laws.

(j) Have a disproportionately high and adverse effect on low income or minority populations
(Executive Order 12898).

Rationale: The project would not impact low income or minority populations because no
residential areas are located within the project’s area of impact.

(k) Limit access to and ceremonial use of Indian sacred sites on Federal lands by Indian
religious practitioners or significantly adversely affect the physical integrity of such
sacred sites (Executive Order 13007).

Rationale: Due to the location of the proposed action within an active water course, the limited
ground disturbance, and the temporary nature of the placement and use of the testing
equipment, there will be no impact to access to and ceremonial use of Indian sacred sites on
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Federal lands by Indian religious practitioners or significantly adversely affect the physical 
integrity of such sacred sites (Executive Order 13007). 

(l) To contribute to the introduction, continued existence or spread of Noxious and Non-
native Invasive Plant Species known to occur in the area or actions that may promote the
introduction, growth, or expansion of the range of such species that are covered by the
Federal Noxious Weed Act of 1974, DOI 524 DM 1 (15 July 2020), that establishes policy
to manage the risk of invasive species in federal activities, and minimize that risk where
applicable and practicable, in cooperation with others as appropriate, DOI 517 DM 1 (31
May 2007) stipulates policy and requirements for Department of the Interior (DOI)
bureaus and offices to incorporate Integrated Pest Management (IPM) into their pest
management activities), The Plant Protection Act of 2007 U.S.C. 7701, Executive Order
13751 of 5 December 2016, The Noxious Weed Control and Eradication Act of 2004 Pub.
L 108-412, and Federal Noxious Weed Act of 1974 Pub. L 93–629, (as amended 1990).
This review does not assess the potential for invasive biological resources including
Animal, Bacterial and Viral.

Rationale: The proposed action will not be expected to contribute to the introduction, continued
existence or spread of noxious or non-native invasive plant species when the associated
resource design features and/or stipulations relating to noxious and non-native invasive plant
species are implemented. The BKFO Noxious & Nonnative Invasive Plant Species BMPs 2022
(provided in NEPA record folder) are pursued, and the goals, objectives, and decisions relating
to noxious and non-native invasive plant species in Bakersfield Resource Management Plan
(2014), Section 2.2, page 18-25 conformance are followed.
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DECISION RECORD 
DOI-BLM-CA-C060-2023-0099-CX 

INTRODUCTION AND BACKGROUND   

The CBGSA has adopted a Groundwater Sustainability Plan (GSP) to comply with the California 
Sustainable Groundwater Management Act (SGMA). The CBGSA is responsible for 
implementing the GSP within its boundaries.  SGMA requires the long-term monitoring of 
groundwater levels and water quality. To comply with this requirement, the CBGSA needs to 
investigate the Santa Barbara Canyon Fault within the CBGSA’s boundaries to monitor 
groundwater elevations and water quality. 

For the electrical resistivity/induced polarization survey, the transect (approximately 3,500 feet 
long) would be established on unpaved ground; depending on the stiffness/hardness of the surface 
material along each transect, ¾-inch holes may need to be drilled into the ground to approximately 
18 inches deep at each 10-meter interval down the length of the line, prior to data collection.  Prior 
to any drilling or establishment of steel stakes, utilities would need to be located and marked along 
each transect so that the electrode stakes would not damage any utilities. Utilities within 30 feet of 
each established transect would be delineated prior to drilling holes or establishing stakes in the 
ground. The locations of these utilities would be marked on the ground so that electrode locations 
can be moved (if necessary) and resistivity anomalies from utilities can be identified in the 
resistivity data collected. Once utilities have been marked, the geophysics crew would use a survey 
chain and surveyor’s chalk to establish the trend of the transect and mark each electrode station at 
10-meter increments along its length. Once the stations are marked on the ground and the holes
are drilled (where necessary), steel stakes would then be hammered into the ground at each 10-
meter station, and where necessary, salt water would be added to the soil to improve the electrical
contact between the soil and the electrode. Once the stakes are established, the resistivity cable
would be attached to each stake with a rubber band to form the electrical circuit.

Once the circuit has been established, all recommended manufacturer system tests would be 
conducted, and contact resistance tests would be run on the electrodes to ensure that enough current 
is traveling through the ground to obtain accurate results. During this test, a small amount of known 
current is sent down the cable and the system steps down the line of electrodes and reads the 
voltage (and thereby the resistance) between pairs of electrodes (one pair at a time) and displays 
the resistance value in real time on the console. If the resistance is above 1.5 k-Ohm for a particular 
pair of electrodes, the geophysical survey instrument operator then stops the test and the electrode 
connection is checked and improved (usually by hammering the stake in deeper or re-watering the 
electrode), and the procedure is repeated, until all pairs of electrodes on the line have passed the 
requirement of contact resistance of 1.5k-Ohm or below. Once this is done, the system would be 
set to the “automatic measurement” mode, and both Schlumberger and dipole-dipole data would 
then be acquired along the length of the line using preloaded command files. Two readings would 
be taken for every measurement to allow a check on repeatability and noise in the data.   

The surveys would be expected to take two days to complete and would be a one-time event. At 
the end of the second day, stakes would be removed from the ground and any other equipment 
would be removed from the site. 
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LAND USE PLAN CONFORMANCE  

Land Use Plan Name: Bakersfield Resource Management Plan (RMP) 
Date Approved: December 2014 

The Proposed Action is in conformance with the applicable LUP because it is clearly consistent 
with the following LUP decision(s) (objectives, terms, and conditions) even though it is not 
specifically provided for: 

[WR-D-1] Design BLM program and management activities and authorize projects to meet water 
quality standards and maintain beneficial uses by implementing such measures as State approved 
BMPs (Management Measures for Polluted Runoff, see Appendix 3) within the Central Coast, 
South Coast and Tulare basins. (pg. 46) 

COMPLIANCE WITH THE NATIONAL HISTORIC PRESERVATION ACT OF 1966, AS 
AMENDED. 

Section 106 of the National Historic Preservation Act (NHPA) requires agencies to make a 
reasonable and good faith effort to identify historic properties that may be affected by an agency’s 
undertakings and take those effects into account in making decisions.  The BLM process for 
implementing this NHPA requirement is set forth in the 2012 Programmatic Agreement among 
the Bureau of Land Management, the Advisory Council on Historic Preservation, and the National 
Conference of State Historic Preservation Officers regarding the manner in which the BLM will 
meet its responsibilities under the National Historic Preservation Act and in the 2014 State 
Protocol Agreement Among the California State Director of the Bureau of Land Management and 
the California State Preservation Officer and the Nevada State Historic Preservation 
Officer…(CA Protocol 2019). 

PERSONS AND AGENCIES CONSULTED 

A summary of this project was published on the BLM’s national register for Land Use Planning 
(LUP) and National Environmental Policy Act (NEPA) documents (ePlanning) on 20 September 
2023, to notify the public of this project and invite comments from those interested. The entire 
document will be published when complete. 

National Historic Preservation Act:  For the purposes of public notification and review, as required 
under Section 106 of the National Historic Preservation Act, a description of this project was 
posted on the BLM public NEPA project webpage.  This description included a statement that 
indicated that this action had been determined of no historic properties affected as defined in the 
2014 State Protocol.  As required under the Protocol, this determination was posted for a period 
of 7 days.  There was no response by the public to this decision. The required documentation has 
been filed with this categorical exclusion DOI-BLM-CA-C060-2023-0099-CX NHPA Paleo form. 
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IMPLEMENTATION DATE 

This project will be implemented on or after 22 January 2024. 

DECISION AND RATIONALE ON ACTION 

This decision has been recorded to support the above action in accordance with the 36 CFR § 220.6 
(e). 

In addition, I have reviewed the plan conformance statement and have determined that the 
proposed action is in conformance with the approved land use plans and that no further 
environmental analysis is required. 

In accordance with 43 CFR 2931.8, this decision is in full force and effective immediately.  

ADMINISTRATIVE REMEDIES  

Administrative remedies may be available to those who believe they will be adversely affected by 
this decision. Appeals may be made to the Office of Hearings and Appeals, Office of the Secretary, 
U.S. Department of Interior, Board of Land Appeals (Board) in strict compliance with the 
regulations in 43 CFR Part 4. Notices of appeal must be filed in this office within 30 days after 
publication of this decision. If a notice of appeal does not include a statement of reasons, such 
statement must be filed with this office and the Board within 30 days after the notice of appeal is 
filed. The notice of appeal and any statement of reasons, written arguments, or briefs must also be 
served upon the Regional Solicitor, Pacific Southwest Region, U.S. Department of Interior, 2800 
Cottage Way, E-1712, Sacramento, CA 95825.  
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SIGNATURE 

Based on the information provided in this categorical exclusion documentation, other information 
incorporated by reference, and recommendations from staff; I find that there is no potential for 
significant impacts associated with this proposed action and that no further analysis pursuant to 
the NEPA is required. 

X

Gabriel Garcia 
Field Manager, Bakersfield Field Office 



Cuyama Basin (0011078.01) Woodard & Curran, Inc.
Groundwater Fault Investigation Report May 2025

APPENDIX D: LABORATORY ANALYTICAL REPORTS

• Pace

• ISOTECH

• AR Bennett

• FGL Environmental Agricultural

• Eurofins (from DWR)



Date of Report:  07/11/2024

Jim Strandberg

Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Client Project: 0011078.01

Pace Project:

Pace Work Order:  

Enclosed are the results of analyses for samples received by the laboratory on 5/15/2024.  If you have 

any questions concerning this report, please feel free to contact me.

Invoice ID:

2408111

Cuyama Basin GSP 0011078.01

B497875, B500444, B500615

Revised Report:  This report supercedes Report ID 1001521958

Contact Person:  Ragen Williams

Sincerely,

Client Service Rep

Stuart Buttram

Operations Manager

Certifications:  CA ELAP #1186;  NV #CA00014;  OR ELAP #4032-001;  AK UST101

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.pacelabs.com Page 1 of 30Report ID:  1001522003
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Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01

Jim Strandberg

Reported: 07/11/2024  21:14

Laboratory / Client Sample Cross Reference

Laboratory Client Sample Information

2408111-01

Sampling Point:

Sampling Location:

Project Number:

COC Number: ---

---

---

Well 904

Receive Date:

Sampling Date:

Sample Depth:

Lab Matrix:

---

05/15/2024  15:39

05/13/2024  15:19

Water

BNSampled By: Sample Type: Groundwater

Metal Analysis:  1-Field Filtered and 

Acidified

2408111-02

Sampling Point:

Sampling Location:

Project Number:

COC Number: ---

---

---

NF-20

Receive Date:

Sampling Date:

Sample Depth:

Lab Matrix:

---

05/15/2024  15:39

05/14/2024  09:23

Water

BNSampled By: Sample Type: Groundwater

Metal Analysis:  1-Field Filtered and 

Acidified

2408111-03

Sampling Point:

Sampling Location:

Project Number:

COC Number: ---

---

---

Well 902

Receive Date:

Sampling Date:

Sample Depth:

Lab Matrix:

---

05/15/2024  15:39

05/14/2024  11:49

Water

BNSampled By: Sample Type: Groundwater

Metal Analysis:  1-Field Filtered and 

Acidified

2408111-04

Sampling Point:

Sampling Location:

Project Number:

COC Number: ---

---

---

Well 901

Receive Date:

Sampling Date:

Sample Depth:

Lab Matrix:

---

05/15/2024  15:39

05/14/2024  12:46

Water

BNSampled By: Sample Type: Groundwater

Metal Analysis:  1-Field Filtered and 

Acidified

2408111-05

Sampling Point:

Sampling Location:

Project Number:

COC Number: ---

---

---

Well 916

Receive Date:

Sampling Date:

Sample Depth:

Lab Matrix:

---

05/15/2024  15:39

05/15/2024  09:17

Water

BNSampled By: Sample Type: Groundwater

Metal Analysis:  1-Field Filtered and 

Acidified

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.pacelabs.com Page 6 of 30Report ID:  1001522003



Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01

Jim Strandberg

Reported: 07/11/2024  21:14

Laboratory / Client Sample Cross Reference

Laboratory Client Sample Information

2408111-06

Sampling Point:

Sampling Location:

Project Number:

COC Number: ---

---

---

Well 915

Receive Date:

Sampling Date:

Sample Depth:

Lab Matrix:

---

05/15/2024  15:39

05/15/2024  12:19

Water

BNSampled By: Sample Type: Groundwater

Metal Analysis:  2-Lab Filtered and 

Acidified past 15 minute holding time

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.pacelabs.com Page 7 of 30Report ID:  1001522003



Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01

Jim Strandberg

Reported: 07/11/2024  21:14

Pace Sample ID: 2408111-01  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Water Analysis (General Chemistry)

DCN

Well 904, 5/13/2024   3:19:00PM, BN

MDLPQL

Dissolved Calcium mg/L 0.016230 0.10 EPA-200.7  1ND

Dissolved Magnesium mg/L 0.01991 0.050 EPA-200.7  1ND

Dissolved Sodium mg/L 0.05190 0.50 EPA-200.7  1ND

Dissolved Potassium mg/L 0.104.1 1.0 EPA-200.7  1ND

Bicarbonate Alkalinity as CaCO3 mg/L A108.2150 8.2 SM-2320B  2ND

Bromide mg/L A100.14ND 0.40 EPA-300.0  3ND

Chloride mg/L A100.2617 1.0 EPA-300.0  3ND

Nitrate as N mg/L A10,A26,S050.0481.6 0.20 EPA-300.0  3ND

Sulfate mg/L A100.70920 5.0 EPA-300.0  40.80

Total Dissolved Solids @ 180 C mg/L A10251500 50 SM-2540C  5ND

Total Phosphate as P mg/L 0.018ND 0.050 EPA-365.4  6ND

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodDCN Prep Method

05/28/24  10:18 05/28/24  14:31 SDA ICP5 1 B190376EPA-200.7 1 200.7/ No Digest

05/22/24  08:00 05/22/24  09:47 ELR MET-1 2 B189062SM-2320B 2 No Prep

05/15/24  20:00 05/16/24  00:32 RML IC9 2 B189707EPA-300.0 3 No Prep

05/15/24  20:00 05/16/24  16:10 ANN IC9 5 B189707EPA-300.0 4 No Prep

05/17/24  15:30 05/17/24  15:30 IJC MANUAL 5 B189837SM-2540C 5 No Prep

05/16/24  10:45 05/21/24  13:59 EC1 SC-2 1 B189746EPA-365.4 6 EPA 365.4

DCN = Data Continuation Number

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01

Jim Strandberg

Reported: 07/11/2024  21:14

Pace Sample ID: 2408111-01  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Metals Analysis

DCN

Well 904, 5/13/2024   3:19:00PM, BN

MDLPQL

Dissolved Aluminum ug/L J2337 50 EPA-200.7  1ND

Dissolved Arsenic ug/L 9.2ND 50 EPA-200.7  1ND

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodDCN Prep Method

05/28/24  10:18 05/28/24  14:31 SDA ICP5 1 B190376EPA-200.7 1 EPA 200.7 Dissolved

DCN = Data Continuation Number

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.pacelabs.com Page 9 of 30Report ID:  1001522003



Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01

Jim Strandberg

Reported: 07/11/2024  21:14

Pace Sample ID: 2408111-02  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Water Analysis (General Chemistry)

DCN

NF-20, 5/14/2024   9:23:00AM, BN

MDLPQL

Dissolved Calcium mg/L 0.01697 0.10 EPA-200.7  1ND

Dissolved Magnesium mg/L 0.01937 0.050 EPA-200.7  1ND

Dissolved Sodium mg/L 0.051160 0.50 EPA-200.7  2ND

Dissolved Potassium mg/L 0.102.2 1.0 EPA-200.7  1ND

Bicarbonate Alkalinity as CaCO3 mg/L A108.2280 8.2 SM-2320B  3ND

Bromide mg/L 0.0700.32 0.20 EPA-300.0  4ND

Chloride mg/L 0.1399 0.50 EPA-300.0  4ND

Nitrate as N mg/L A100.048ND 0.20 EPA-300.0  5ND

Sulfate mg/L 0.14290 1.0 EPA-300.0  40.16

Total Dissolved Solids @ 180 C mg/L A1025900 50 SM-2540C  6ND

Total Phosphate as P mg/L J0.0180.041 0.050 EPA-365.4  7ND

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodDCN Prep Method

05/28/24  10:18 05/28/24  14:17 SDA ICP5 1 B190376EPA-200.7 1 200.7/ No Digest

05/28/24  10:18 05/28/24  14:17 JEH ICP5 1 B190376EPA-200.7 2 200.7/ No Digest

05/22/24  08:00 05/22/24  09:52 ELR MET-1 2 B189062SM-2320B 3 No Prep

05/15/24  20:00 05/16/24  16:50 ANN IC9 1 B189707EPA-300.0 4 No Prep

05/15/24  20:00 05/16/24  00:46 RML IC9 2 B189707EPA-300.0 5 No Prep

05/17/24  15:30 05/17/24  15:30 IJC MANUAL 5 B189837SM-2540C 6 No Prep

05/16/24  10:45 05/21/24  14:00 EC1 SC-2 1 B189746EPA-365.4 7 EPA 365.4

DCN = Data Continuation Number

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01

Jim Strandberg

Reported: 07/11/2024  21:14

Pace Sample ID: 2408111-02  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Metals Analysis

DCN

NF-20, 5/14/2024   9:23:00AM, BN

MDLPQL

Dissolved Aluminum ug/L 23ND 50 EPA-200.7  1ND

Dissolved Arsenic ug/L 9.2ND 50 EPA-200.7  1ND

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodDCN Prep Method

05/28/24  10:18 05/28/24  14:17 SDA ICP5 1 B190376EPA-200.7 1 EPA 200.7 Dissolved

DCN = Data Continuation Number

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01

Jim Strandberg

Reported: 07/11/2024  21:14

Pace Sample ID: 2408111-03  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Water Analysis (General Chemistry)

DCN

Well 902, 5/14/2024  11:49:00AM, BN

MDLPQL

Dissolved Calcium mg/L 0.016880 0.10 EPA-200.7  1ND

Dissolved Magnesium mg/L 0.019250 0.050 EPA-200.7  1ND

Dissolved Sodium mg/L A100.261900 2.5 EPA-200.7  2ND

Dissolved Potassium mg/L 0.1048 1.0 EPA-200.7  1ND

Bicarbonate Alkalinity as CaCO3 mg/L A108.2310 8.2 SM-2320B  3ND

Bromide mg/L A101.411 4.0 EPA-300.0  4ND

Chloride mg/L A102.63600 10 EPA-300.0  4ND

Nitrate as N mg/L A100.48ND 2.0 EPA-300.0  4ND

Sulfate mg/L A102.82200 20 EPA-300.0  43.2

Total Dissolved Solids @ 180 C mg/L A102509800 500 SM-2540C  5ND

Total Phosphate as P mg/L J0.0180.019 0.050 EPA-365.4  6ND

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodDCN Prep Method

05/28/24  10:18 05/28/24  14:33 SDA ICP5 1 B190376EPA-200.7 1 200.7/ No Digest

05/28/24  10:18 07/10/24  09:36 JEH ICP5 5 B190376EPA-200.7 2 200.7/ No Digest

05/22/24  08:00 05/22/24  09:58 ELR MET-1 2 B189062SM-2320B 3 No Prep

05/15/24  20:00 05/16/24  00:59 RML IC9 20 B189707EPA-300.0 4 No Prep

05/17/24  15:30 05/17/24  15:30 IJC MANUAL 50 B189837SM-2540C 5 No Prep

05/16/24  10:45 05/21/24  14:00 EC1 SC-2 1 B189746EPA-365.4 6 EPA 365.4

DCN = Data Continuation Number

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01

Jim Strandberg

Reported: 07/11/2024  21:14

Pace Sample ID: 2408111-03  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Metals Analysis

DCN

Well 902, 5/14/2024  11:49:00AM, BN

MDLPQL

Dissolved Aluminum ug/L 2374 50 EPA-200.7  1ND

Dissolved Arsenic ug/L J9.211 50 EPA-200.7  1ND

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodDCN Prep Method

05/28/24  10:18 05/28/24  14:33 SDA ICP5 1 B190376EPA-200.7 1 EPA 200.7 Dissolved

DCN = Data Continuation Number

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.pacelabs.com Page 13 of 30Report ID:  1001522003



Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01

Jim Strandberg

Reported: 07/11/2024  21:14

Pace Sample ID: 2408111-04  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Water Analysis (General Chemistry)

DCN

Well 901, 5/14/2024  12:46:00PM, BN

MDLPQL

Dissolved Calcium mg/L 0.016690 0.10 EPA-200.7  1ND

Dissolved Magnesium mg/L 0.019280 0.050 EPA-200.7  1ND

Dissolved Sodium mg/L A100.261100 2.5 EPA-200.7  2ND

Dissolved Potassium mg/L 0.1020 1.0 EPA-200.7  1ND

Bicarbonate Alkalinity as CaCO3 mg/L A108.2360 8.2 SM-2320B  3ND

Bromide mg/L A100.705.6 2.0 EPA-300.0  4ND

Chloride mg/L A101.31800 5.0 EPA-300.0  4ND

Nitrate as N mg/L A100.24ND 1.0 EPA-300.0  4ND

Sulfate mg/L A101.42300 10 EPA-300.0  41.6

Total Dissolved Solids @ 180 C mg/L A102506800 500 SM-2540C  5ND

Total Phosphate as P mg/L 0.0180.17 0.050 EPA-365.4  6ND

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodDCN Prep Method

05/28/24  10:18 05/28/24  14:35 SDA ICP5 1 B190376EPA-200.7 1 200.7/ No Digest

05/28/24  10:18 07/10/24  09:38 JEH ICP5 5 B190376EPA-200.7 2 200.7/ No Digest

05/22/24  08:00 05/22/24  10:04 ELR MET-1 2 B189062SM-2320B 3 No Prep

05/15/24  20:00 05/16/24  01:12 RML IC9 10 B189707EPA-300.0 4 No Prep

05/17/24  15:30 05/17/24  15:30 IJC MANUAL 50 B189837SM-2540C 5 No Prep

05/16/24  10:45 05/21/24  14:01 EC1 SC-2 1 B189746EPA-365.4 6 EPA 365.4

DCN = Data Continuation Number

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.pacelabs.com Page 14 of 30Report ID:  1001522003



Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01

Jim Strandberg

Reported: 07/11/2024  21:14

Pace Sample ID: 2408111-04  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Metals Analysis

DCN

Well 901, 5/14/2024  12:46:00PM, BN

MDLPQL

Dissolved Aluminum ug/L 2364 50 EPA-200.7  1ND

Dissolved Arsenic ug/L J9.220 50 EPA-200.7  1ND

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodDCN Prep Method

05/28/24  10:18 05/28/24  14:35 SDA ICP5 1 B190376EPA-200.7 1 EPA 200.7 Dissolved

DCN = Data Continuation Number

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.pacelabs.com Page 15 of 30Report ID:  1001522003



Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01

Jim Strandberg

Reported: 07/11/2024  21:14

Pace Sample ID: 2408111-05  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Water Analysis (General Chemistry)

DCN

Well 916, 5/15/2024   9:17:00AM, BN

MDLPQL

Dissolved Calcium mg/L 0.016270 0.10 EPA-200.7  1ND

Dissolved Magnesium mg/L 0.01999 0.050 EPA-200.7  1ND

Dissolved Sodium mg/L 0.05171 0.50 EPA-200.7  1ND

Dissolved Potassium mg/L 0.105.1 1.0 EPA-200.7  1ND

Bicarbonate Alkalinity as CaCO3 mg/L A108.2180 8.2 SM-2320B  2ND

Bromide mg/L A100.14ND 0.40 EPA-300.0  3ND

Chloride mg/L A100.2610 1.0 EPA-300.0  30.31

Nitrate as N mg/L A100.0483.0 0.20 EPA-300.0  3ND

Sulfate mg/L A100.70970 5.0 EPA-300.0  40.76

Total Dissolved Solids @ 180 C mg/L A10251700 50 SM-2540C  5ND

Total Phosphate as P mg/L 0.0180.79 0.050 EPA-365.4  6ND

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodDCN Prep Method

05/28/24  10:18 05/28/24  14:37 SDA ICP5 1 B190376EPA-200.7 1 200.7/ No Digest

05/22/24  08:00 05/22/24  10:10 ELR MET-1 2 B189062SM-2320B 2 No Prep

05/16/24  22:00 05/17/24  01:32 RML IC5 2 B189811EPA-300.0 3 No Prep

05/17/24  13:40 05/17/24  22:42 RC1 IC12 5 B189979EPA-300.0 4 No Prep

05/21/24  15:15 05/21/24  15:15 IJC MANUAL 5 B190023SM-2540C 5 No Prep

05/16/24  10:45 05/21/24  14:03 EC1 SC-2 1 B189746EPA-365.4 6 EPA 365.4

DCN = Data Continuation Number

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.pacelabs.com Page 16 of 30Report ID:  1001522003



Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01

Jim Strandberg

Reported: 07/11/2024  21:14

Pace Sample ID: 2408111-05  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Metals Analysis

DCN

Well 916, 5/15/2024   9:17:00AM, BN

MDLPQL

Dissolved Aluminum ug/L J2340 50 EPA-200.7  1ND

Dissolved Arsenic ug/L 9.2ND 50 EPA-200.7  1ND

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodDCN Prep Method

05/28/24  10:18 05/28/24  14:37 SDA ICP5 1 B190376EPA-200.7 1 EPA 200.7 Dissolved

DCN = Data Continuation Number

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.pacelabs.com Page 17 of 30Report ID:  1001522003



Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01

Jim Strandberg

Reported: 07/11/2024  21:14

Pace Sample ID: 2408111-06  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Water Analysis (General Chemistry)

DCN

Well 915, 5/15/2024  12:19:00PM, BN

MDLPQL

Dissolved Calcium mg/L 0.01637 0.10 EPA-200.7  1ND

Dissolved Magnesium mg/L 0.01912 0.050 EPA-200.7  1ND

Dissolved Sodium mg/L 0.051490 0.50 EPA-200.7  10.059

Dissolved Potassium mg/L 0.108.8 1.0 EPA-200.7  1ND

Bicarbonate Alkalinity as CaCO3 mg/L A108.2910 8.2 SM-2320B  2ND

Bromide mg/L A100.14ND 0.40 EPA-300.0  3ND

Chloride mg/L A100.2617 1.0 EPA-300.0  30.31

Nitrate as N mg/L A100.0481.4 0.20 EPA-300.0  3ND

Sulfate mg/L A100.70940 5.0 EPA-300.0  40.76

Total Dissolved Solids @ 180 C mg/L A105013000 100 SM-2540C  5ND

Total Phosphate as P mg/L A100.3611 1.0 EPA-365.4  6ND

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodDCN Prep Method

05/21/24  11:30 05/29/24  14:19 SDA ICP5 1 B190051EPA-200.7 1 200.7/ No Digest

05/22/24  08:00 05/22/24  10:15 ELR MET-1 2 B189062SM-2320B 2 No Prep

05/16/24  22:00 05/17/24  01:50 RML IC5 2 B189811EPA-300.0 3 No Prep

05/17/24  13:40 05/17/24  23:22 RC1 IC12 5 B189979EPA-300.0 4 No Prep

05/21/24  15:15 05/21/24  15:15 IJC MANUAL 10 B190023SM-2540C 5 No Prep

05/16/24  10:45 05/21/24  14:32 EC1 SC-2 20 B189746EPA-365.4 6 EPA 365.4

DCN = Data Continuation Number

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.pacelabs.com Page 18 of 30Report ID:  1001522003



Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01

Jim Strandberg

Reported: 07/11/2024  21:14

Pace Sample ID: 2408111-06  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Metals Analysis

DCN

Well 915, 5/15/2024  12:19:00PM, BN

MDLPQL

Dissolved Aluminum ug/L 23480 50 EPA-200.7  1ND

Dissolved Arsenic ug/L 9.2ND 50 EPA-200.7  1ND

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodDCN Prep Method

05/21/24  11:30 05/29/24  14:19 SDA ICP5 1 B190051EPA-200.7 1 EPA 200.7 Dissolved

DCN = Data Continuation Number

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.pacelabs.com Page 19 of 30Report ID:  1001522003



Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01

Jim Strandberg

Reported: 07/11/2024  21:14

Quality Control Report - Method Blank Analysis

Constituent QC Sample ID MB Result Units Lab Quals

Water Analysis (General Chemistry)

Run #MDLPQL

QC Batch ID:  B189062

Bicarbonate Alkalinity as CaCO3 B189062-BLK1 4.1ND mg/L 4.1  1

QC Batch ID:  B189707

Bromide B189707-BLK1 0.20ND mg/L 0.070  2

Chloride B189707-BLK1 0.50ND mg/L 0.13  2

Nitrate as N B189707-BLK1 0.10ND mg/L 0.024  2

Sulfate B189707-BLK1 1.0 J0.15930 mg/L 0.14  2

QC Batch ID:  B189746

Total Phosphate as P B189746-BLK1 0.050ND mg/L 0.018  3

QC Batch ID:  B189811

Bromide B189811-BLK1 0.20ND mg/L 0.070  4

Chloride B189811-BLK1 0.50 J0.15500 mg/L 0.13  4

Nitrate as N B189811-BLK1 0.10ND mg/L 0.024  4

QC Batch ID:  B189837

Total Dissolved Solids @ 180 C B189837-BLK1 6.7ND mg/L 3.3  5

QC Batch ID:  B189979

Sulfate B189979-BLK1 1.0 J0.15250 mg/L 0.14  6

QC Batch ID:  B190023

Total Dissolved Solids @ 180 C B190023-BLK1 6.7ND mg/L 3.3  7

QC Batch ID:  B190051

Dissolved Calcium B190051-BLK1 0.10ND mg/L 0.016  8

Dissolved Magnesium B190051-BLK1 0.050ND mg/L 0.019  8

Dissolved Sodium B190051-BLK1 0.50 J0.059300 mg/L 0.051  8

Dissolved Potassium B190051-BLK1 1.0ND mg/L 0.10  8

QC Batch ID:  B190376

Dissolved Calcium B190376-BLK1 0.10ND mg/L 0.016  9

Dissolved Magnesium B190376-BLK1 0.050ND mg/L 0.019  9

Dissolved Sodium B190376-BLK1 0.50ND mg/L 0.051  9

Dissolved Potassium B190376-BLK1 1.0ND mg/L 0.10  9

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.pacelabs.com Page 20 of 30Report ID:  1001522003



Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01

Jim Strandberg

Reported: 07/11/2024  21:14

Water Analysis (General Chemistry)

Quality Control Report - Method Blank Analysis

Run # QC Sample ID QC Type Method Prep Date

Run

Analyst Instrument DilutionDate Time

 1 B189062-BLK1 PB SM-2320B ELR MET-1 105/22/24 05/22/24 09:11

 2 B189707-BLK1 PB EPA-300.0 RML IC9 105/15/24 05/15/24 22:58

 3 B189746-BLK1 PB EPA-365.4 EC1 SC-2 105/16/24 05/21/24 13:57

 4 B189811-BLK1 PB EPA-300.0 RML IC5 105/16/24 05/17/24 10:12

 5 B189837-BLK1 PB SM-2540C IJC MANUAL 0.66705/17/24 05/17/24 15:30

 6 B189979-BLK1 PB EPA-300.0 RML IC9 105/20/24 05/20/24 13:58

 7 B190023-BLK1 PB SM-2540C IJC MANUAL 0.66705/21/24 05/21/24 15:15

 8 B190051-BLK1 PB EPA-200.7 SDA ICP5 105/21/24 05/29/24 14:06

 9 B190376-BLK1 PB EPA-200.7 SDA ICP5 105/28/24 05/28/24 14:13

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.pacelabs.com Page 21 of 30Report ID:  1001522003



Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01

Jim Strandberg

Reported: 07/11/2024  21:14

Quality Control Report - Laboratory Control Sample

Constituent

Control Limits

PercentPercentSpike

QC Sample ID Type Result Level Units Recovery RPD Recovery RPD Quals

Water Analysis (General Chemistry)

Run #

Lab

QC Batch ID:  B189707

Bromide B189707-BS1 LCS 1.9339 2.0000 96.7 90 - 110mg/L  1

Chloride B189707-BS1 LCS 49.200 50.000 98.4 90 - 110mg/L  1

Nitrate as N B189707-BS1 LCS 4.8782 5.0000 97.6 90 - 110mg/L  1

Sulfate B189707-BS1 LCS 98.618 100.00 98.6 90 - 110mg/L  1

QC Batch ID:  B189746

Total Phosphate as P B189746-BS1 LCS 1.0043 1.0000 100 85 - 115mg/L  2

QC Batch ID:  B189811

Bromide B189811-BS1 LCS 1.8120 2.0000 90.6 90 - 110mg/L  3

Chloride B189811-BS1 LCS 50.387 50.000 101 90 - 110mg/L  3

Nitrate as N B189811-BS1 LCS 5.0080 5.0000 100 90 - 110mg/L  3

QC Batch ID:  B189837

Total Dissolved Solids @ 180 C B189837-BS1 LCS 610.00 586.00 104 90 - 110mg/L  4

QC Batch ID:  B189979

Sulfate B189979-BS1 LCS 100.70 100.00 101 90 - 110mg/L  5

LCSDB189979-BSD1 100.69 100.00 101 0.0 90 - 110 10mg/L  6

QC Batch ID:  B190023

Total Dissolved Solids @ 180 C B190023-BS1 LCS 565.00 586.00 96.4 90 - 110mg/L  7

LCSDB190023-BSD1 580.00 586.00 99.0 2.6 90 - 110 200mg/L  8

QC Batch ID:  B190051

Dissolved Calcium B190051-BS1 LCS 10.593 10.000 106 85 - 115mg/L  9

Dissolved Magnesium B190051-BS1 LCS 10.514 10.000 105 85 - 115mg/L  9

Dissolved Sodium B190051-BS1 LCS 9.9720 10.000 99.7 85 - 115mg/L  9

Dissolved Potassium B190051-BS1 LCS 10.126 10.000 101 85 - 115mg/L  9

QC Batch ID:  B190376

Dissolved Calcium B190376-BS1 LCS 11.119 10.000 111 85 - 115mg/L  10

Dissolved Magnesium B190376-BS1 LCS 10.806 10.000 108 85 - 115mg/L  10

Dissolved Sodium B190376-BS1 LCS 10.019 10.000 100 85 - 115mg/L  10

Dissolved Potassium B190376-BS1 LCS 10.065 10.000 101 85 - 115mg/L  10

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01

Jim Strandberg

Reported: 07/11/2024  21:14

Water Analysis (General Chemistry)

Quality Control Report - Laboratory Control Sample

Run # QC Sample ID QC Type Method Prep Date

Run

Analyst Instrument DilutionDate Time

 1 B189707-BS1 LCS EPA-300.0 RML IC9 105/15/24 05/15/24 23:12

 2 B189746-BS1 LCS EPA-365.4 EC1 SC-2 105/16/24 05/21/24 13:56

 3 B189811-BS1 LCS EPA-300.0 RML IC5 105/16/24 05/17/24 05:43

 4 B189837-BS1 LCS SM-2540C IJC MANUAL 505/17/24 05/17/24 15:30

 5 B189979-BS1 LCS EPA-300.0 RML IC9 105/20/24 05/20/24 14:11

 6 B189979-BSD1 LCSD EPA-300.0 RML IC9 105/20/24 05/20/24 14:25

 7 B190023-BS1 LCS SM-2540C IJC MANUAL 505/21/24 05/21/24 15:15

 8 B190023-BSD1 LCSD SM-2540C IJC MANUAL 505/21/24 05/21/24 15:15

 9 B190051-BS1 LCS EPA-200.7 SDA ICP5 105/21/24 05/29/24 14:08

 10 B190376-BS1 LCS EPA-200.7 SDA ICP5 105/28/24 05/28/24 14:15

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01

Jim Strandberg

Reported: 07/11/2024  21:14

Quality Control Report - Precision & Accuracy

Constituent Sample IDType Result Result Added Units RPD Recovery RPD Recovery Quals

Source Spike Percent Percent

Control Limits

Water Analysis (General Chemistry)

Source Lab

R#

QC Batch ID:  B189062 Used client sample:  N

Bicarbonate Alkalinity as CaCO3 DUP 201.63 1.1 10199.372408100-13 mg/L  1

QC Batch ID:  B189707 Used client sample:  N

Bromide DUP 0.10930 1.8 100.10730 J2408093-04 mg/L  2

MS 1.9903 80 - 1200.10730 2.0202 93.22408093-04 mg/L  3

MSD 1.9934 0.2 10 80 - 1200.10730 2.0202 93.42408093-04 mg/L  4

Chloride DUP 17.457 0.2 1017.4252408093-04 mg/L  2

MS 71.342 80 - 12017.425 50.505 1072408093-04 mg/L  3

MSD 71.378 0.1 10 80 - 12017.425 50.505 1072408093-04 mg/L  4

Nitrate as N DUP 7.4068 0.3 107.38692408093-04 mg/L  2

MS 12.438 80 - 1207.3869 5.0505 1002408093-04 mg/L  3

MSD 12.449 0.1 10 80 - 1207.3869 5.0505 1002408093-04 mg/L  4

Sulfate DUP 21.306 0.1 1021.2752408093-04 mg/L  2

MS 129.57 80 - 12021.275 101.01 1072408093-04 mg/L  3

MSD 129.64 0.1 10 80 - 12021.275 101.01 1072408093-04 mg/L  4

QC Batch ID:  B189746 Used client sample:  N

Total Phosphate as P DUP 0.63200 7.0 200.589002408037-01 mg/L  5

MS 1.6312 80 - 1200.58900 1.0000 1042408037-01 mg/L  6

MSD 1.6337 0.2 20 80 - 1200.58900 1.0000 1042408037-01 mg/L  7

QC Batch ID:  B189811 Used client sample:  N

Bromide DUP 3.3580 1.4 103.40402408203-01 mg/L  8

MS 7.3434 80 - 1203.4040 4.0404 97.52408203-01 mg/L  9

MSD 7.3556 0.2 10 80 - 1203.4040 4.0404 97.82408203-01 mg/L  10

Chloride DUP 251.71 1.5 10247.962408203-01 mg/L  8

MS 347.74 80 - 120247.96 101.01 98.82408203-01 mg/L  9

MSD 347.09 0.2 10 80 - 120247.96 101.01 98.12408203-01 mg/L  10

Nitrate as N DUP 6.5780 15.6 105.6260 Q012408203-01 mg/L  8

MS 16.788 80 - 1205.6260 10.101 1112408203-01 mg/L  9

MSD 16.780 0.0 10 80 - 1205.6260 10.101 1102408203-01 mg/L  10

QC Batch ID:  B189837 Used client sample:  Y - Description:  Well 904, 05/13/2024 15:19

Total Dissolved Solids @ 180 C DUP 1535.0 0 101535.02408111-01 mg/L  11

QC Batch ID:  B189979 Used client sample:  N

Sulfate DUP 3.4678 0.0 103.46772408183-02 mg/L  12

MS 107.18 80 - 1203.4677 101.01 1032408183-02 mg/L  13

MSD 107.17 0.0 10 80 - 1203.4677 101.01 1032408183-02 mg/L  14

QC Batch ID:  B190023 Used client sample:  N

Total Dissolved Solids @ 180 C DUP 1535.0 1.0 101550.02408294-11 mg/L  15

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01

Jim Strandberg

Reported: 07/11/2024  21:14

Quality Control Report - Precision & Accuracy

Constituent Sample IDType Result Result Added Units RPD Recovery RPD Recovery Quals

Source Spike Percent Percent

Control Limits

Water Analysis (General Chemistry)

Source Lab

R#

QC Batch ID:  B190051 Used client sample:  N

Dissolved Calcium DUP 149.42 0.1 20149.562408332-02 mg/L  16

MS 159.04 85 - 115149.56 10.204 92.92408332-02 mg/L  17

MSD 158.70 0.2 20 85 - 115149.56 10.204 89.62408332-02 mg/L  18

Dissolved Magnesium DUP 43.492 0.5 2043.2942408332-02 mg/L  16

MS 54.634 85 - 11543.294 10.204 1112408332-02 mg/L  17

MSD 54.631 0.0 20 85 - 11543.294 10.204 1112408332-02 mg/L  18

Dissolved Sodium DUP 153.49 0.7 20152.362408332-02 mg/L  16

MS 163.89 85 - 115152.36 10.204 1132408332-02 mg/L  17

MSD 163.60 0.2 20 85 - 115152.36 10.204 1102408332-02 mg/L  18

Dissolved Potassium DUP 7.2379 0.0 207.24152408332-02 mg/L  16

MS 17.846 85 - 1157.2415 10.204 1042408332-02 mg/L  17

MSD 17.880 0.2 20 85 - 1157.2415 10.204 1042408332-02 mg/L  18

QC Batch ID:  B190376 Used client sample:  Y - Description:  NF-20, 05/14/2024 09:23

Dissolved Calcium DUP 97.054 0.2 2097.2072408111-02 mg/L  19

MS 108.64 85 - 11597.207 10.204 1122408111-02 mg/L  20

MSD 108.09 0.5 20 85 - 11597.207 10.204 1072408111-02 mg/L  21

Dissolved Magnesium DUP 36.913 0.8 2036.6342408111-02 mg/L  19

MS 47.807 85 - 11536.634 10.204 1092408111-02 mg/L  20

MSD 47.358 0.9 20 85 - 11536.634 10.204 1052408111-02 mg/L  21

Dissolved Sodium DUP 159.36 0.4 20158.702408111-02 mg/L  19

MS 168.02 85 - 115158.70 10.204 91.42408111-02 mg/L  20

MSD 166.99 0.6 20 85 - 115158.70 10.204 81.3 A032408111-02 mg/L  21

Dissolved Potassium DUP 2.1847 0.8 202.20122408111-02 mg/L  19

MS 12.744 85 - 1152.2012 10.204 1032408111-02 mg/L  20

MSD 12.717 0.2 20 85 - 1152.2012 10.204 1032408111-02 mg/L  21

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01

Jim Strandberg

Reported: 07/11/2024  21:14

Water Analysis (General Chemistry)

Quality Control Report - Precision & Accuracy

Run # QC Sample ID QC Type Method Prep Date

Run

Analyst Instrument DilutionDate Time

 1 B189062-DUP1 DUP SM-2320B ELR MET-1 105/22/24 05/22/24 09:23

 2 B189707-DUP1 DUP EPA-300.0 RML IC9 105/15/24 05/15/24 23:52

 3 B189707-MS1 MS EPA-300.0 RML IC9 1.01005/15/24 05/16/24 00:05

 4 B189707-MSD1 MSD EPA-300.0 RML IC9 1.01005/15/24 05/16/24 00:19

 5 B189746-DUP1 DUP EPA-365.4 EC1 SC-2 105/16/24 05/22/24 10:16

 6 B189746-MS1 MS EPA-365.4 EC1 SC-2 105/16/24 05/21/24 13:58

 7 B189746-MSD1 MSD EPA-365.4 EC1 SC-2 105/16/24 05/21/24 13:59

 8 B189811-DUP1 DUP EPA-300.0 RML IC5 205/16/24 05/17/24 06:37

 9 B189811-MS1 MS EPA-300.0 RML IC5 2.02005/16/24 05/17/24 06:55

 10 B189811-MSD1 MSD EPA-300.0 RML IC5 2.02005/16/24 05/17/24 07:13

 11 B189837-DUP1 DUP SM-2540C IJC MANUAL 505/17/24 05/17/24 15:30

 12 B189979-DUP1 DUP EPA-300.0 RML IC9 105/20/24 05/20/24 14:38

 13 B189979-MS1 MS EPA-300.0 RML IC9 1.01005/20/24 05/20/24 15:18

 14 B189979-MSD1 MSD EPA-300.0 EEC IC9 1.01005/20/24 05/20/24 15:32

 15 B190023-DUP1 DUP SM-2540C IJC MANUAL 505/21/24 05/21/24 15:15

 16 B190051-DUP1 DUP EPA-200.7 SDA ICP5 105/21/24 05/29/24 14:12

 17 B190051-MS1 MS EPA-200.7 SDA ICP5 1.02005/21/24 05/29/24 14:15

 18 B190051-MSD1 MSD EPA-200.7 SDA ICP5 1.02005/21/24 05/29/24 14:17

 19 B190376-DUP1 DUP EPA-200.7 SDA ICP5 105/28/24 05/28/24 14:19

 20 B190376-MS1 MS EPA-200.7 SDA ICP5 1.02005/28/24 05/28/24 14:23

 21 B190376-MSD1 MSD EPA-200.7 SDA ICP5 1.02005/28/24 05/28/24 14:25

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01

Jim Strandberg

Reported: 07/11/2024  21:14

Quality Control Report - Method Blank Analysis

Constituent QC Sample ID MB Result Units Lab Quals

Metals Analysis

Run #MDLPQL

QC Batch ID:  B190051

Dissolved Aluminum B190051-BLK1 50ND ug/L 23  1

Dissolved Arsenic B190051-BLK1 50ND ug/L 9.2  1

QC Batch ID:  B190376

Dissolved Aluminum B190376-BLK1 50ND ug/L 23  2

Dissolved Arsenic B190376-BLK1 50ND ug/L 9.2  2

Run # QC Sample ID QC Type Method Prep Date

Run

Analyst Instrument DilutionDate Time

 1 B190051-BLK1 PB EPA-200.7 SDA ICP5 105/21/24 05/29/24 14:06

 2 B190376-BLK1 PB EPA-200.7 SDA ICP5 105/28/24 05/28/24 14:13

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01

Jim Strandberg

Reported: 07/11/2024  21:14

Quality Control Report - Laboratory Control Sample

Constituent

Control Limits

PercentPercentSpike

QC Sample ID Type Result Level Units Recovery RPD Recovery RPD Quals

Metals Analysis

Run #

Lab

QC Batch ID:  B190051

Dissolved Aluminum B190051-BS1 LCS 1019.5 1000.0 102 85 - 115ug/L  1

Dissolved Arsenic B190051-BS1 LCS 197.90 200.00 99.0 85 - 115ug/L  1

QC Batch ID:  B190376

Dissolved Aluminum B190376-BS1 LCS 1026.5 1000.0 103 85 - 115ug/L  2

Dissolved Arsenic B190376-BS1 LCS 201.40 200.00 101 85 - 115ug/L  2

Run # QC Sample ID QC Type Method Prep Date

Run

Analyst Instrument DilutionDate Time

 1 B190051-BS1 LCS EPA-200.7 SDA ICP5 105/21/24 05/29/24 14:08

 2 B190376-BS1 LCS EPA-200.7 SDA ICP5 105/28/24 05/28/24 14:15

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01

Jim Strandberg

Reported: 07/11/2024  21:14

Quality Control Report - Precision & Accuracy

Constituent Sample IDType Result Result Added Units RPD Recovery RPD Recovery Quals

Source Spike Percent Percent

Control Limits

Metals Analysis

Source Lab

R#

QC Batch ID:  B190051 Used client sample:  N

Dissolved Aluminum DUP 73.000 0.4 2073.3002408332-02 ug/L  1

MS 1143.5 85 - 11573.300 1020.4 1052408332-02 ug/L  2

MSD 1140.1 0.3 20 85 - 11573.300 1020.4 1052408332-02 ug/L  3

Dissolved Arsenic DUP ND 20ND2408332-02 ug/L  1

MS 218.78 85 - 115ND 204.08 1072408332-02 ug/L  2

MSD 220.92 1.0 20 85 - 115ND 204.08 1082408332-02 ug/L  3

QC Batch ID:  B190376 Used client sample:  Y - Description:  NF-20, 05/14/2024 09:23

Dissolved Aluminum DUP ND 20ND2408111-02 ug/L  4

MS 1091.5 85 - 115ND 1020.4 1072408111-02 ug/L  5

MSD 1091.1 0.0 20 85 - 115ND 1020.4 1072408111-02 ug/L  6

Dissolved Arsenic DUP ND 20ND2408111-02 ug/L  4

MS 222.45 85 - 115ND 204.08 1092408111-02 ug/L  5

MSD 220.51 0.9 20 85 - 115ND 204.08 1082408111-02 ug/L  6

Run # QC Sample ID QC Type Method Prep Date

Run

Analyst Instrument DilutionDate Time

 1 B190051-DUP1 DUP EPA-200.7 SDA ICP5 105/21/24 05/29/24 14:12

 2 B190051-MS1 MS EPA-200.7 SDA ICP5 1.02005/21/24 05/29/24 14:15

 3 B190051-MSD1 MSD EPA-200.7 SDA ICP5 1.02005/21/24 05/29/24 14:17

 4 B190376-DUP1 DUP EPA-200.7 SDA ICP5 105/28/24 05/28/24 14:19

 5 B190376-MS1 MS EPA-200.7 SDA ICP5 1.02005/28/24 05/28/24 14:23

 6 B190376-MSD1 MSD EPA-200.7 SDA ICP5 1.02005/28/24 05/28/24 14:25

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01

Jim Strandberg

Reported: 07/11/2024  21:14

Notes And Definitions

J Estimated Value (CLP Flag)

MDL Method Detection Limit

ND Analyte Not Detected

PQL Practical Quantitation Limit

A03 The sample concentration was more than 4 times the spike level.

A10 Detection and quantitation limits were raised due to matrix interference.

A26 Sample received past holding time.

Q01 Sample precision is not within the control limits.

S05 The sample holding time was exceeded.

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Date of Report:  09/17/2024

Jim Strandberg

Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Client Project: 0011078.01.056

Pace Project:

Pace Work Order:  

Enclosed are the results of analyses for samples received by the laboratory on 9/6/2024.  If you have 

any questions concerning this report, please feel free to contact me.

Invoice ID:

2414379

Cuyama Basin GSP 0011078.01

B503987

Contact Person:  Brianna Schutte

Sincerely,

Client Services Rep

Stuart Buttram

Operations Manager

Certifications:  CA ELAP #1186;  NV #CA00014;  OR ELAP #4032-001;  AK UST101

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01.056

Jim Strandberg

Reported: 09/17/2024  18:31

Laboratory / Client Sample Cross Reference

Laboratory Client Sample Information

2414379-01

Sampling Point:

Sampling Location:

Project Number:

COC Number: ---

---

---

Well 921

Receive Date:

Sampling Date:

Sample Depth:

Lab Matrix:

---

09/06/2024  10:55

09/05/2024  12:06

Water

Anisa  Kee KriegSampled By: Sample Type: Groundwater

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.pacelabs.com Page 5 of 14Report ID:  1001537843



Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01.056

Jim Strandberg

Reported: 09/17/2024  18:31

Pace Sample ID: 2414379-01  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Water Analysis (General Chemistry)

DCN

Well 921, 9/5/2024  12:06:00PM, Anisa  Kee Krieg

MDLPQL

Dissolved Calcium ug/L 16260000 100 EPA-6010B  1ND

Dissolved Magnesium ug/L 2293000 50 EPA-6010B  1ND

Dissolved Sodium ug/L 51130000 1000 EPA-6010B  1ND

Dissolved Potassium ug/L 1007600 1000 EPA-6010B  1ND

Bicarbonate Alkalinity as CaCO3 mg/L A108.2170 8.2 SM-2320B  2ND

Chloride mg/L A100.2622 1.0 EPA-300.0  30.37

Nitrate as N mg/L A100.04814 0.20 EPA-300.0  30.051

Sulfate mg/L A100.70990 5.0 EPA-300.0  40.99

Total Dissolved Solids @ 180 C mg/L A10251800 50 SM-2540C  5ND

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodDCN Prep Method

09/12/24  07:44 09/12/24  10:22 JEH ICP5 1 B196748EPA-6010B 1 6010B/No Digestion

09/10/24  08:30 09/10/24  12:52 ELR MET-1 2 B195172SM-2320B 2 No Prep

09/07/24  00:00 09/07/24  05:12 RC1 IC12 2 B196486EPA-300.0 3 No Prep

09/07/24  00:00 09/07/24  09:51 RC1 IC12 5 B196486EPA-300.0 4 No Prep

09/10/24  15:00 09/10/24  15:00 IJC MANUAL 5 B196601SM-2540C 5 No Prep

DCN = Data Continuation Number

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01.056

Jim Strandberg

Reported: 09/17/2024  18:31

Pace Sample ID: 2414379-01  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Metals Analysis

DCN

Well 921, 9/5/2024  12:06:00PM, Anisa  Kee Krieg

MDLPQL

Dissolved Aluminum ug/L J2328 50 EPA-6010B  1ND

Dissolved Arsenic ug/L 9.2ND 50 EPA-6010B  1ND

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodDCN Prep Method

09/12/24  07:44 09/12/24  10:22 JEH ICP5 1 B196748EPA-6010B 1 EPA 3005A

DCN = Data Continuation Number

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01.056

Jim Strandberg

Reported: 09/17/2024  18:31

Quality Control Report - Method Blank Analysis

Constituent QC Sample ID MB Result Units Lab Quals

Water Analysis (General Chemistry)

MDLPQL

QC Batch ID:  B195172

Bicarbonate Alkalinity as CaCO3 B195172-BLK1 4.1ND mg/L 4.1

QC Batch ID:  B196486

Chloride B196486-BLK1 0.50 J0.18640 mg/L 0.13

Nitrate as N B196486-BLK1 0.10 J0.025400 mg/L 0.024

Sulfate B196486-BLK1 1.0 J0.19880 mg/L 0.14

QC Batch ID:  B196601

Total Dissolved Solids @ 180 C B196601-BLK1 6.7ND mg/L 3.3

QC Batch ID:  B196748

Dissolved Calcium B196748-BLK1 100ND ug/L 16

Dissolved Magnesium B196748-BLK1 50ND ug/L 22

Dissolved Sodium B196748-BLK1 1000ND ug/L 51

Dissolved Potassium B196748-BLK1 1000ND ug/L 100

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01.056

Jim Strandberg

Reported: 09/17/2024  18:31

Quality Control Report - Laboratory Control Sample

Constituent

Control Limits

PercentPercentSpike

QC Sample ID Type Result Level Units Recovery RPD Recovery RPD Quals

Water Analysis (General Chemistry)

Lab

QC Batch ID:  B196486

Chloride B196486-BS1 LCS 49.698 50.000 99.4 90 - 110mg/L

Nitrate as N B196486-BS1 LCS 4.7949 5.0000 95.9 90 - 110mg/L

Sulfate B196486-BS1 LCS 98.542 100.00 98.5 90 - 110mg/L

QC Batch ID:  B196601

Total Dissolved Solids @ 180 C B196601-BS1 LCS 605.00 586.00 103 90 - 110mg/L

QC Batch ID:  B196748

Dissolved Calcium B196748-BS1 LCS 10249 10000 102 80 - 120ug/L

Dissolved Magnesium B196748-BS1 LCS 10270 10000 103 80 - 120ug/L

Dissolved Sodium B196748-BS1 LCS 9995.9 10000 100 80 - 120ug/L

Dissolved Potassium B196748-BS1 LCS 10125 10000 101 80 - 120ug/L

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.pacelabs.com Page 9 of 14Report ID:  1001537843



Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01.056

Jim Strandberg

Reported: 09/17/2024  18:31

Quality Control Report - Precision & Accuracy

Constituent Sample IDType Result Result Added Units RPD Recovery RPD Recovery Quals

Source Spike Percent Percent

Control Limits

Water Analysis (General Chemistry)

Source Lab

QC Batch ID:  B195172 Used client sample:  Y - Description:  Well 921, 09/05/2024 12:06

Bicarbonate Alkalinity as CaCO3 DUP 175.56 1.7 10172.522414379-01 mg/L

QC Batch ID:  B196486 Used client sample:  N

Chloride DUP 1.3349 4.9 101.27162414367-03 mg/L

MS 55.589 80 - 1201.2716 50.505 1082414367-03 mg/L

MSD 53.151 4.5 10 80 - 1201.2716 50.505 1032414367-03 mg/L

Nitrate as N DUP 0.030600 10ND J2414367-03 mg/L

MS 5.1710 80 - 120ND 5.0505 1022414367-03 mg/L

MSD 4.9841 3.7 10 80 - 120ND 5.0505 98.72414367-03 mg/L

Sulfate DUP 3.1434 1.0 103.11312414367-03 mg/L

MS 107.68 80 - 1203.1131 101.01 1042414367-03 mg/L

MSD 106.61 1.0 10 80 - 1203.1131 101.01 1022414367-03 mg/L

QC Batch ID:  B196601 Used client sample:  N

Total Dissolved Solids @ 180 C DUP 643.33 1.0 10649.992414312-12 mg/L

QC Batch ID:  B196748 Used client sample:  N

Dissolved Calcium DUP 30684 4.0 20319402414511-01 ug/L

MS 41607 75 - 12531940 10204 94.72414511-01 ug/L

MSD 43893 5.3 20 75 - 12531940 10204 1172414511-01 ug/L

Dissolved Magnesium DUP 3056.0 0.6 203039.12414511-01 ug/L

MS 13827 75 - 1253039.1 10204 1062414511-01 ug/L

MSD 13750 0.6 20 75 - 1253039.1 10204 1052414511-01 ug/L

Dissolved Sodium DUP 265010 0.1 202653002414511-01 ug/L

MS 275220 75 - 125265300 10204 97.32414511-01 ug/L

MSD 274760 0.2 20 75 - 125265300 10204 92.72414511-01 ug/L

Dissolved Potassium DUP 3444.6 2.9 203347.52414511-01 ug/L

MS 14145 75 - 1253347.5 10204 1062414511-01 ug/L

MSD 13880 1.9 20 75 - 1253347.5 10204 1032414511-01 ug/L

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.pacelabs.com Page 10 of 14Report ID:  1001537843



Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01.056

Jim Strandberg

Reported: 09/17/2024  18:31

Quality Control Report - Method Blank Analysis

Constituent QC Sample ID MB Result Units Lab Quals

Metals Analysis

MDLPQL

QC Batch ID:  B196748

Dissolved Aluminum B196748-BLK1 50ND ug/L 23

Dissolved Arsenic B196748-BLK1 50ND ug/L 9.2

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01.056

Jim Strandberg

Reported: 09/17/2024  18:31

Quality Control Report - Laboratory Control Sample

Constituent

Control Limits

PercentPercentSpike

QC Sample ID Type Result Level Units Recovery RPD Recovery RPD Quals

Metals Analysis

Lab

QC Batch ID:  B196748

Dissolved Aluminum B196748-BS1 LCS 1010.1 1000.0 101 80 - 120ug/L

Dissolved Arsenic B196748-BS1 LCS 201.00 200.00 100 80 - 120ug/L

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.pacelabs.com Page 12 of 14Report ID:  1001537843



Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01.056

Jim Strandberg

Reported: 09/17/2024  18:31

Quality Control Report - Precision & Accuracy

Constituent Sample IDType Result Result Added Units RPD Recovery RPD Recovery Quals

Source Spike Percent Percent

Control Limits

Metals Analysis

Source Lab

QC Batch ID:  B196748 Used client sample:  N

Dissolved Aluminum DUP ND 20ND2414511-01 ug/L

MS 1074.9 75 - 125ND 1020.4 1052414511-01 ug/L

MSD 1072.2 0.2 20 75 - 125ND 1020.4 1052414511-01 ug/L

Dissolved Arsenic DUP ND 20ND2414511-01 ug/L

MS 223.16 75 - 125ND 204.08 1092414511-01 ug/L

MSD 219.49 1.7 20 75 - 125ND 204.08 1082414511-01 ug/L

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Woodard & Curran-Walnut Creek

2175 N. California Boulevard Suite 315

Walnut Creek, CA 94596

Project:

Project Number:

Project Manager:

Cuyama Basin GSP 0011078.01

0011078.01.056

Jim Strandberg

Reported: 09/17/2024  18:31

Notes And Definitions

J Estimated Value (CLP Flag)

MDL Method Detection Limit

ND Analyte Not Detected

PQL Practical Quantitation Limit

A10 Detection and quantitation limits were raised due to matrix interference.

The results in this report apply to the samples analyzed in accordance with the chain of custody document . This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  Pace Analytical assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.pacelabs.com Page 14 of 14Report ID:  1001537843



Lab #: 922300 Job #: 58636

Sample Name: WELL 904

Company: Woodard & Curran

Container: Plastic Bottle

Field/Site Name: Cuyama Basin GSP Implementation

Location: Cuyama, CA

Date Sampled: 05/13/2024 15:19 Date Received: 05/16/2024 Date Reported: 07/26/2024

δD of water -69.6‰ relative to VSMOW

δ18O of water -9.68‰ relative to VSMOW

Tritium content of water <1.16 TU

δ13C of DIC -9.7‰ relative to VPDB

14C content of DIC 66.8 ± 0.2 percent modern carbon

δ15N of nitrate na

δ18O of nitrate na

δ34 of sulfate na

δ18O of sulfate na

Vacuum Distilled? * Yes

Remarks:
Field-Filtered

nd = not detected. na = not analyzed. 
*Indicates if vacuum distillation was utilized for hydrogen and oxygen isotopic analysis of water
Counting TU values are calculated for date of sample collection, as provided by the submitter. If no such date is provided, the sample arrival date at
our laboratory is used.



Lab #: 922301 Job #: 58636

Sample Name: CH2

Company: Woodard & Curran

Container: Plastic Bottle

Field/Site Name: Cuyama Basin GSP Implementation

Location: Cuyama, CA

Date Sampled: 05/13/2024 13:42 Date Received: 05/16/2024 Date Reported: 07/26/2024

δD of water -65.5‰ relative to VSMOW

δ18O of water -9.27‰ relative to VSMOW

Tritium content of water 1.18 ± 0.27 TU

δ13C of DIC -9.9‰ relative to VPDB

14C content of DIC 76.2 ± 0.3 percent modern carbon

δ15N of nitrate na

δ18O of nitrate na

δ34 of sulfate na

δ18O of sulfate na

Vacuum Distilled? * Yes

Remarks:
Not Field-Filtered

nd = not detected. na = not analyzed. 
*Indicates if vacuum distillation was utilized for hydrogen and oxygen isotopic analysis of water
Counting TU values are calculated for date of sample collection, as provided by the submitter. If no such date is provided, the sample arrival date at
our laboratory is used.



Lab #: 922302 Job #: 58636

Sample Name: Well 902

Company: Woodard & Curran

Container: Plastic Bottle

Field/Site Name: Cuyama Basin GSP Implementation

Location: Cuyama, CA

Date Sampled: 05/14/2024 11:49 Date Received: 05/16/2024 Date Reported: 07/26/2024

δD of water -64.0‰ relative to VSMOW

δ18O of water -8.05‰ relative to VSMOW

Tritium content of water <1.17 TU

δ13C of DIC -18.8‰ relative to VPDB

14C content of DIC 43.1 ± 0.2 percent modern carbon

δ15N of nitrate na

δ18O of nitrate na

δ34 of sulfate na

δ18O of sulfate na

Vacuum Distilled? * Yes

Remarks:
Field-Filtered

nd = not detected. na = not analyzed. 
*Indicates if vacuum distillation was utilized for hydrogen and oxygen isotopic analysis of water
Counting TU values are calculated for date of sample collection, as provided by the submitter. If no such date is provided, the sample arrival date at
our laboratory is used.



Lab #: 922303 Job #: 58636

Sample Name: Well 916

Company: Woodard & Curran

Container: Plastic Bottle

Field/Site Name: Cuyama Basin GSP Implementation

Location: Cuyama, CA

Date Sampled: 05/15/2024 09:17 Date Received: 05/16/2024 Date Reported: 07/26/2024

δD of water -69.2‰ relative to VSMOW

δ18O of water -9.68‰ relative to VSMOW

Tritium content of water 1.26 ± 0.24 TU

δ13C of DIC -12.3‰ relative to VPDB

14C content of DIC 81.6 ± 0.3 percent modern carbon

δ15N of nitrate na

δ18O of nitrate na

δ34 of sulfate na

δ18O of sulfate na

Vacuum Distilled? * Yes

Remarks:
Field-Filtered

nd = not detected. na = not analyzed. 
*Indicates if vacuum distillation was utilized for hydrogen and oxygen isotopic analysis of water
Counting TU values are calculated for date of sample collection, as provided by the submitter. If no such date is provided, the sample arrival date at
our laboratory is used.



Lab #: 922304 Job #: 58636

Sample Name: Well 901

Company: Woodard & Curran

Container: Plastic Bottle

Field/Site Name: Cuyama Basin GSP Implementation

Location: Cuyama, CA

Date Sampled: 05/14/2024 12:46 Date Received: 05/16/2024 Date Reported: 07/26/2024

δD of water -66.4‰ relative to VSMOW

δ18O of water -8.74‰ relative to VSMOW

Tritium content of water <1.18 TU

δ13C of DIC -16.4‰ relative to VPDB

14C content of DIC 61.2 ± 0.2 percent modern carbon

δ15N of nitrate na

δ18O of nitrate na

δ34 of sulfate na

δ18O of sulfate na

Vacuum Distilled? * Yes

Remarks:
Field-Filtered

nd = not detected. na = not analyzed. 
*Indicates if vacuum distillation was utilized for hydrogen and oxygen isotopic analysis of water
Counting TU values are calculated for date of sample collection, as provided by the submitter. If no such date is provided, the sample arrival date at
our laboratory is used.



Lab #: 922305 Job #: 58636

Sample Name: Well 915

Company: Woodard & Curran

Container: Plastic Bottle

Field/Site Name: Cuyama Basin GSP Implementation

Location: Cuyama, CA

Date Sampled: 05/15/2024 12:19 Date Received: 05/16/2024 Date Reported: 07/26/2024

δD of water -71.0‰ relative to VSMOW

δ18O of water -9.85‰ relative to VSMOW

Tritium content of water 1.13 ± 0.28 TU

δ13C of DIC na

14C content of DIC 28.5 ± 0.1 percent modern carbon

δ15N of nitrate na

δ18O of nitrate na

δ34 of sulfate na

δ18O of sulfate na

Vacuum Distilled? * Yes

Remarks:
Sample can't be filtered, unable to run DIC.
Not Field-Filtered

nd = not detected. na = not analyzed. 
*Indicates if vacuum distillation was utilized for hydrogen and oxygen isotopic analysis of water
Counting TU values are calculated for date of sample collection, as provided by the submitter. If no such date is provided, the sample arrival date at
our laboratory is used.



Lab #: 922306 Job #: 58636

Sample Name: NF-20

Company: Woodard & Curran

Container: Plastic Bottle

Field/Site Name: Cuyama Basin GSP Implementation

Location: Cuyama, CA

Date Sampled: 05/14/2024 09:23 Date Received: 05/16/2024 Date Reported: 07/26/2024

δD of water -56.7‰ relative to VSMOW

δ18O of water -7.93‰ relative to VSMOW

Tritium content of water 0.80 ± 0.22 TU

δ13C of DIC -11.6‰ relative to VPDB

14C content of DIC 68.9 ± 0.3 percent modern carbon

δ15N of nitrate na

δ18O of nitrate na

δ34 of sulfate na

δ18O of sulfate na

Vacuum Distilled? * Yes

Remarks:
Field-Filtered

nd = not detected. na = not analyzed. 
*Indicates if vacuum distillation was utilized for hydrogen and oxygen isotopic analysis of water
Counting TU values are calculated for date of sample collection, as provided by the submitter. If no such date is provided, the sample arrival date at
our laboratory is used.



mg/L meq/L Lbs/Ac/Ft Target Limits

Calcium 234.0 11.68 636.5 41 - 80
Magnesium 94.4 7.77 256.7 9 - 16

Submitted By: Sodium 78.7 3.42 214.1 30 - 35
Grower: Potassium 4.1 0.11 11.3 4.6 - 6
Sample Desc: Iron <0.1 <0.20

Manganese <0.1 <0.10
Water Source:

Date Sampled: 4/25/24 Anions mg/L meq/L Lbs/Ac/Ft Target Limits

Date Submitted: 4/26/24 Hydroxide <0.1 Varies on pH
Sample ID#: 042603 Carbonate <0.1 3.0 - 4.0

Bicarbonate 214.5 3.52 583.4 120 - 180 Bacteria

Products Recommended Sulfate 1072.3 22.33 2916.8 25 - 50
HYE-CLEAN Line Scale-Away HYE-CLEAN Out Chloride 17.6 0.50 47.8 70 - 140
HYE-CLEAN Iron Out Aqua Flow Nitrate-N 0.7 0.05 2.0 3 - 7
HYE-CLEAN Slime-Away Boron 0.2 0.6 0.3 - 0.6

Other Lbs/Ac/Ft Target Limits

Bacteria & Fungi CFU/mL Target Limits Total Dissolved Solids, mg/L 1610 4379.2 <450
Bacteria, cfu/mL 100 <100 Electrical Conductivity, dS/m 1.985 <0.450
Fungus, cfu/mL <10 <10 pH 7.72 6.8 - 7.5

Hardness, mg/L as CaCO3 973 2646.6 60 - 120
Coliform Alkalinity, mg/L as CaCO3 176 478.6 100 - 150
Coliform Langelier Saturation Index 0.8 -0.2
E. Coli Sodium Adsorption Ratio, adj. 1.0 2 - 4 Fungi

 Note: Brandt is not a certified lab. These results are generated using modern and standard methods for  informational purposes and product recommendations

Well

Well Water (CH2)

Cations

Shaen Charest

Presence/Absence

Kern Ridge Growers

Potassium

Sodium

Magnesium

Calcium

Low Moderate High

Nitrate-N

Chloride

Sulfate

Bicarbonate

Low Moderate High

SAR

Alkalinity

Hardness

pH

Low Moderate High

Providing State-of-the-art Water Analysis, Products, and Services

12222 Ave. 352
Visalia, CA 93291

www.brandthydrology.co





























ANALYTICAL REPORT
Eurofins TestAmerica, Sacramento
880 Riverside Parkway
West Sacramento, CA 95605
Tel: (916)373-5600

Laboratory Job ID: 320-76318-1
Client Project/Site: Cuyama Valley

For:
California Department of Water Resources
Division of Operations & Maintenance
1416 Ninth St. Room 620
Sacramento, California 95814

Attn: Jack Tung

Authorized for release by:
8/3/2021 11:49:34 AM

Justinn Gonzales, Project Manager I
(925)484-1919
Justinn.Gonzales@Eurofinset.com

The test results in this report meet all 2003 NELAC, 2009 TNI, and 2016 TNI requirements for
accredited parameters, exceptions are noted in this report. This report may not be reproduced
except in full, and with written approval from the laboratory. For questions please contact the
Project Manager at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Definitions/Glossary
Job ID: 320-76318-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

Qualifiers

Metals
Qualifier Description

4 MS, MSD: The analyte present in the original sample is greater than 4 times the matrix spike concentration; therefore, control limits are not 

applicable.

Qualifier

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

General Chemistry
Qualifier Description

H Sample was prepped or analyzed beyond the specified holding time

Qualifier

Glossary
These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CFU Colony Forming Unit

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MCL EPA recommended "Maximum Contaminant Level"

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

MPN Most Probable Number

MQL Method Quantitation Limit

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

NEG Negative / Absent

POS Positive / Present

PQL Practical Quantitation Limit

PRES Presumptive

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TNTC Too Numerous To Count

Eurofins TestAmerica, Sacramento

Page 3 of 27 8/3/2021
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Case Narrative
Client: California Department of Water Resources Job ID: 320-76318-1
Project/Site: Cuyama Valley

Job ID: 320-76318-1

Laboratory: Eurofins TestAmerica, Sacramento

Narrative

Job Narrative
320-76318-1

Comments

No additional comments. 

Receipt 

The samples were received on 7/16/2021 9:30 AM.  Unless otherwise noted below, the samples arrived in good condition, and where 

required, properly preserved and on ice.  The temperature of the cooler at receipt was 4.8º C.

Receipt Exceptions
The container label for the following sample(s) did not match the information listed on the Chain-of-Custody (COC): The listed samples 

have time discrepancies:

Sample 1, All three unpreserved container have times 1013, 1009, 1011. One of the HNO3 containers has time 1015; 900 (320-76318-1).
Sample 2, All three unpreserved container have times 1222, 1223, 1220. One of the HNO3 containers has time 1225; 901 (320-76318-2). 
Sample 3, All three unpreserved container have times 1503, 1504, 1502. One of the HNO3 containers has time 1506; 902 (320-76318-3).  

Metals 

Method 200.8: The following samples were diluted due to the nature of the sample matrix: 900 (320-76318-1), 901 (320-76318-2) and 902 
(320-76318-3).  Elevated reporting limits (RLs) are provided.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

General Chemistry 
Method 300.0: The following samples in analytical batch 320-507407  were diluted due to the nature of the sample matrix: 900 
(320-76318-1), 901 (320-76318-2), 902 (320-76318-3), (320-76318-A-1 MS) and (320-76318-A-1 MSD).  Elevated reporting limits (RLs) 
are provided.

Method 300.0: The following samples in analytical batch 320-507406  were diluted due to the nature of the sample matrix: 900 
(320-76318-1), 901 (320-76318-2), 902 (320-76318-3), (320-76318-A-1 MS) and (320-76318-A-1 MSD).  Elevated reporting limits (RLs) 
are provided.

Method SM 5540C: The following samples were received outside of holding time: 900 (320-76318-1), 901 (320-76318-2) and 902 
(320-76318-3).

Method SM 5540C: Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate (MS/MSD) associated with 

analytical batch 440-652494. The laboratory control sample (LCS) was performed in duplicate to provide precision data for this batch.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Eurofins TestAmerica, Sacramento
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Detection Summary
Job ID: 320-76318-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

Client Sample ID: 900 Lab Sample ID: 320-76318-1

Chloride

RL

200 mg/L

MDL

74

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA2001800 300.0

Sulfate 200 mg/L72 Total/NA2002900 300.0

Boron 0.050 mg/L0.025 Total 

Recoverable

11.5 200.7 Rev 4.4

Calcium 1.0 mg/L0.25 Total 

Recoverable

5610 200.7 Rev 4.4

Hardness, as CaCO3 4.6 mg/L0.85 Total 

Recoverable

53000 200.7 Rev 4.4

Iron 0.10 mg/L0.050 Total 

Recoverable

14.8 200.7 Rev 4.4

Magnesium 0.50 mg/L0.050 Total 

Recoverable

5350 200.7 Rev 4.4

Manganese 0.020 mg/L0.0068 Total 

Recoverable

10.54 200.7 Rev 4.4

Potassium 1.0 mg/L0.25 Total 

Recoverable

17.9 200.7 Rev 4.4

Sodium 5.0 mg/L1.3 Total 

Recoverable

51200 200.7 Rev 4.4

Aluminum 20 ug/L10 Total 

Recoverable

211 J 200.8

Arsenic 2.0 ug/L1.0 Total 

Recoverable

24.7 200.8

Barium 2.0 ug/L1.0 Total 

Recoverable

223 200.8

Nickel 4.0 ug/L1.0 Total 

Recoverable

21.3 J 200.8

Mercury 0.20 ug/L0.10 Total/NA10.13 J 245.1

Alkalinity as CaCO3 5.0 mg/L5.0 Total/NA1370 SM 2320B

Bicarbonate Alkalinity 5.0 mg/L5.0 Total/NA1370 SM 2320B

Specific Conductance 2.0 umhos/cm2.0 Total/NA19600 SM 2510B

Total Dissolved Solids 100 mg/L50 Total/NA17900 SM 2540C

Methylene Blue Active Substances 0.10 mg/L0.050 Total/NA10.11 H SM 5540C

Client Sample ID: 901 Lab Sample ID: 320-76318-2

Chloride

RL

250 mg/L

MDL

93

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA2502200 300.0

Sulfate 250 mg/L90 Total/NA2502400 300.0

Boron 0.050 mg/L0.025 Total 

Recoverable

12.2 200.7 Rev 4.4

Calcium 1.0 mg/L0.25 Total 

Recoverable

5800 200.7 Rev 4.4

Hardness, as CaCO3 4.6 mg/L0.85 Total 

Recoverable

53500 200.7 Rev 4.4

Iron 0.10 mg/L0.050 Total 

Recoverable

114 200.7 Rev 4.4

Magnesium 0.50 mg/L0.050 Total 

Recoverable

5360 200.7 Rev 4.4

Manganese 0.020 mg/L0.0068 Total 

Recoverable

12.4 200.7 Rev 4.4

Potassium 1.0 mg/L0.25 Total 

Recoverable

118 200.7 Rev 4.4

Sodium 5.0 mg/L1.3 Total 

Recoverable

51200 200.7 Rev 4.4

Aluminum 20 ug/L10 Total 

Recoverable

2830 200.8

Eurofins TestAmerica, Sacramento

This Detection Summary does not include radiochemical test results.
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Detection Summary
Job ID: 320-76318-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

Client Sample ID: 901 (Continued) Lab Sample ID: 320-76318-2

Arsenic

RL

2.0 ug/L

MDL

1.0

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

24.0 200.8

Barium 2.0 ug/L1.0 Total 

Recoverable

287 200.8

Chromium 4.0 ug/L1.0 Total 

Recoverable

22.0 J 200.8

Nickel 4.0 ug/L1.0 Total 

Recoverable

22.4 J 200.8

Selenium 4.0 ug/L1.0 Total 

Recoverable

21.7 J 200.8

Vanadium 4.0 ug/L2.0 Total 

Recoverable

22.8 J 200.8

Mercury 0.20 ug/L0.10 Total/NA10.20 245.1

Alkalinity as CaCO3 5.0 mg/L5.0 Total/NA1380 SM 2320B

Bicarbonate Alkalinity 5.0 mg/L5.0 Total/NA1380 SM 2320B

Specific Conductance 2.0 umhos/cm2.0 Total/NA111000 SM 2510B

Total Dissolved Solids 100 mg/L50 Total/NA18400 SM 2540C

Methylene Blue Active Substances 0.10 mg/L0.050 Total/NA10.13 H SM 5540C

Client Sample ID: 902 Lab Sample ID: 320-76318-3

Chloride

RL

500 mg/L

MDL

190

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA5003500 300.0

Sulfate 500 mg/L180 Total/NA5002000 300.0

Boron 0.050 mg/L0.025 Total 

Recoverable

13.4 200.7 Rev 4.4

Calcium 1.0 mg/L0.25 Total 

Recoverable

5860 200.7 Rev 4.4

Hardness, as CaCO3 4.6 mg/L0.85 Total 

Recoverable

53100 200.7 Rev 4.4

Iron 0.10 mg/L0.050 Total 

Recoverable

15.0 200.7 Rev 4.4

Magnesium 0.50 mg/L0.050 Total 

Recoverable

5240 200.7 Rev 4.4

Manganese 0.020 mg/L0.0068 Total 

Recoverable

12.4 200.7 Rev 4.4

Potassium 1.0 mg/L0.25 Total 

Recoverable

132 200.7 Rev 4.4

Sodium 5.0 mg/L1.3 Total 

Recoverable

51800 200.7 Rev 4.4

Aluminum 20 ug/L10 Total 

Recoverable

261 200.8

Arsenic 2.0 ug/L1.0 Total 

Recoverable

27.4 200.8

Barium 2.0 ug/L1.0 Total 

Recoverable

2110 200.8

Nickel 4.0 ug/L1.0 Total 

Recoverable

22.0 J 200.8

Selenium 4.0 ug/L1.0 Total 

Recoverable

21.2 J 200.8

Alkalinity as CaCO3 5.0 mg/L5.0 Total/NA1260 SM 2320B

Bicarbonate Alkalinity 5.0 mg/L5.0 Total/NA1260 SM 2320B

Specific Conductance 2.0 umhos/cm2.0 Total/NA113000 SM 2510B

Total Dissolved Solids 100 mg/L50 Total/NA19500 SM 2540C

Methylene Blue Active Substances 0.10 mg/L0.050 Total/NA10.14 H SM 5540C

Eurofins TestAmerica, Sacramento

This Detection Summary does not include radiochemical test results.
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Client Sample Results
Job ID: 320-76318-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

Lab Sample ID: 320-76318-1Client Sample ID: 900
Matrix: WaterDate Collected: 07/15/21 10:17

Date Received: 07/16/21 09:30

Method: 300.0 - Anions, Ion Chromatography
RL MDL

Chloride 1800 200 74 mg/L 07/16/21 18:47 200

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

50 20 mg/L 07/16/21 18:47 200Nitrate as N ND

100 11 mg/L 07/16/21 18:47 200Fluoride ND

50 10 mg/L 07/16/21 18:47 200Nitrite as N ND

50 20 mg/L 07/16/21 18:47 200Nitrate Nitrite as N ND

200 72 mg/L 07/16/21 18:47 200Sulfate 2900

Method: 200.7 Rev 4.4 - Metals (ICP) - Total Recoverable
RL MDL

Boron 1.5 0.050 0.025 mg/L 07/21/21 10:56 07/21/21 16:59 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.25 mg/L 07/21/21 10:56 07/22/21 09:41 5Calcium 610

0.010 0.0050 mg/L 07/21/21 10:56 07/21/21 16:59 1Copper ND

4.6 0.85 mg/L 07/21/21 10:56 07/22/21 09:41 5Hardness, as CaCO3 3000

0.10 0.050 mg/L 07/21/21 10:56 07/21/21 16:59 1Iron 4.8

0.50 0.050 mg/L 07/21/21 10:56 07/22/21 09:41 5Magnesium 350

0.020 0.0068 mg/L 07/21/21 10:56 07/21/21 16:59 1Manganese 0.54

1.0 0.25 mg/L 07/21/21 10:56 07/21/21 16:59 1Potassium 7.9

5.0 1.3 mg/L 07/21/21 10:56 07/22/21 09:41 5Sodium 1200

0.020 0.012 mg/L 07/21/21 10:56 07/21/21 16:59 1Zinc ND

Method: 200.8 - Metals (ICP/MS) - Total Recoverable
RL MDL

Silver ND 2.0 1.0 ug/L 07/21/21 11:30 07/21/21 17:42 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

20 10 ug/L 07/21/21 11:30 07/21/21 17:42 2Aluminum 11 J

2.0 1.0 ug/L 07/21/21 11:30 07/21/21 17:42 2Arsenic 4.7

2.0 1.0 ug/L 07/21/21 11:30 07/21/21 17:42 2Barium 23

1.0 0.50 ug/L 07/21/21 11:30 07/21/21 17:42 2Beryllium ND

2.0 0.50 ug/L 07/21/21 11:30 07/21/21 17:42 2Cadmium ND

4.0 1.0 ug/L 07/21/21 11:30 07/21/21 17:42 2Chromium ND

4.0 1.0 ug/L 07/21/21 11:30 07/21/21 17:42 2Nickel 1.3 J

2.0 1.0 ug/L 07/21/21 11:30 07/21/21 17:42 2Lead ND

4.0 1.0 ug/L 07/21/21 11:30 07/21/21 17:42 2Antimony ND

4.0 1.0 ug/L 07/21/21 11:30 07/21/21 17:42 2Selenium ND

2.0 0.40 ug/L 07/21/21 11:30 07/21/21 17:42 2Thallium ND

4.0 2.0 ug/L 07/21/21 11:30 07/21/21 17:42 2Vanadium ND

Method: 245.1 - Mercury (CVAA)
RL MDL

Mercury 0.13 J 0.20 0.10 ug/L 08/02/21 09:45 08/02/21 16:04 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Alkalinity as CaCO3 370 5.0 5.0 mg/L 07/20/21 15:25 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 5.0 mg/L 07/20/21 15:25 1Bicarbonate Alkalinity 370

5.0 5.0 mg/L 07/20/21 15:25 1Carbonate Alkalinity ND

5.0 5.0 mg/L 07/20/21 15:25 1Hydroxide Alkalinity ND

2.0 2.0 umhos/cm 07/22/21 11:27 1Specific Conductance 9600

100 50 mg/L 07/19/21 11:03 1Total Dissolved Solids 7900

0.10 0.050 mg/L 07/20/21 12:41 1Methylene Blue Active 
Substances

0.11 H

Eurofins TestAmerica, Sacramento
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Client Sample Results
Job ID: 320-76318-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

Lab Sample ID: 320-76318-2Client Sample ID: 901
Matrix: WaterDate Collected: 07/15/21 12:27

Date Received: 07/16/21 09:30

Method: 300.0 - Anions, Ion Chromatography
RL MDL

Chloride 2200 250 93 mg/L 07/16/21 19:40 250

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

63 25 mg/L 07/16/21 19:40 250Nitrate as N ND

130 13 mg/L 07/16/21 19:40 250Fluoride ND

63 13 mg/L 07/16/21 19:40 250Nitrite as N ND

63 25 mg/L 07/16/21 19:40 250Nitrate Nitrite as N ND

250 90 mg/L 07/16/21 19:40 250Sulfate 2400

Method: 200.7 Rev 4.4 - Metals (ICP) - Total Recoverable
RL MDL

Boron 2.2 0.050 0.025 mg/L 07/21/21 10:56 07/21/21 17:06 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.25 mg/L 07/21/21 10:56 07/22/21 09:49 5Calcium 800

0.010 0.0050 mg/L 07/21/21 10:56 07/21/21 17:06 1Copper ND

4.6 0.85 mg/L 07/21/21 10:56 07/22/21 09:49 5Hardness, as CaCO3 3500

0.10 0.050 mg/L 07/21/21 10:56 07/21/21 17:06 1Iron 14

0.50 0.050 mg/L 07/21/21 10:56 07/22/21 09:49 5Magnesium 360

0.020 0.0068 mg/L 07/21/21 10:56 07/21/21 17:06 1Manganese 2.4

1.0 0.25 mg/L 07/21/21 10:56 07/21/21 17:06 1Potassium 18

5.0 1.3 mg/L 07/21/21 10:56 07/22/21 09:49 5Sodium 1200

0.020 0.012 mg/L 07/21/21 10:56 07/21/21 17:06 1Zinc ND

Method: 200.8 - Metals (ICP/MS) - Total Recoverable
RL MDL

Silver ND 2.0 1.0 ug/L 07/21/21 11:30 07/21/21 17:44 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

20 10 ug/L 07/21/21 11:30 07/21/21 17:44 2Aluminum 830

2.0 1.0 ug/L 07/21/21 11:30 07/21/21 17:44 2Arsenic 4.0

2.0 1.0 ug/L 07/21/21 11:30 07/21/21 17:44 2Barium 87

1.0 0.50 ug/L 07/21/21 11:30 07/21/21 17:44 2Beryllium ND

2.0 0.50 ug/L 07/21/21 11:30 07/21/21 17:44 2Cadmium ND

4.0 1.0 ug/L 07/21/21 11:30 07/21/21 17:44 2Chromium 2.0 J

4.0 1.0 ug/L 07/21/21 11:30 07/21/21 17:44 2Nickel 2.4 J

2.0 1.0 ug/L 07/21/21 11:30 07/21/21 17:44 2Lead ND

4.0 1.0 ug/L 07/21/21 11:30 07/21/21 17:44 2Antimony ND

4.0 1.0 ug/L 07/21/21 11:30 07/21/21 17:44 2Selenium 1.7 J

2.0 0.40 ug/L 07/21/21 11:30 07/21/21 17:44 2Thallium ND

4.0 2.0 ug/L 07/21/21 11:30 07/21/21 17:44 2Vanadium 2.8 J

Method: 245.1 - Mercury (CVAA)
RL MDL

Mercury 0.20 0.20 0.10 ug/L 08/02/21 09:45 08/02/21 16:06 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Alkalinity as CaCO3 380 5.0 5.0 mg/L 07/20/21 15:45 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 5.0 mg/L 07/20/21 15:45 1Bicarbonate Alkalinity 380

5.0 5.0 mg/L 07/20/21 15:45 1Carbonate Alkalinity ND

5.0 5.0 mg/L 07/20/21 15:45 1Hydroxide Alkalinity ND

2.0 2.0 umhos/cm 07/22/21 11:29 1Specific Conductance 11000

100 50 mg/L 07/19/21 11:03 1Total Dissolved Solids 8400

0.10 0.050 mg/L 07/20/21 12:41 1Methylene Blue Active 
Substances

0.13 H

Eurofins TestAmerica, Sacramento
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Client Sample Results
Job ID: 320-76318-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

Lab Sample ID: 320-76318-3Client Sample ID: 902
Matrix: WaterDate Collected: 07/15/21 15:05

Date Received: 07/16/21 09:30

Method: 300.0 - Anions, Ion Chromatography
RL MDL

Chloride 3500 500 190 mg/L 07/16/21 19:57 500

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

130 50 mg/L 07/16/21 19:57 500Nitrate as N ND

250 27 mg/L 07/16/21 19:57 500Fluoride ND

130 25 mg/L 07/16/21 19:57 500Nitrite as N ND

130 50 mg/L 07/16/21 19:57 500Nitrate Nitrite as N ND

500 180 mg/L 07/16/21 19:57 500Sulfate 2000

Method: 200.7 Rev 4.4 - Metals (ICP) - Total Recoverable
RL MDL

Boron 3.4 0.050 0.025 mg/L 07/21/21 10:56 07/21/21 17:09 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.25 mg/L 07/21/21 10:56 07/22/21 09:51 5Calcium 860

0.010 0.0050 mg/L 07/21/21 10:56 07/21/21 17:09 1Copper ND

4.6 0.85 mg/L 07/21/21 10:56 07/22/21 09:51 5Hardness, as CaCO3 3100

0.10 0.050 mg/L 07/21/21 10:56 07/21/21 17:09 1Iron 5.0

0.50 0.050 mg/L 07/21/21 10:56 07/22/21 09:51 5Magnesium 240

0.020 0.0068 mg/L 07/21/21 10:56 07/21/21 17:09 1Manganese 2.4

1.0 0.25 mg/L 07/21/21 10:56 07/21/21 17:09 1Potassium 32

5.0 1.3 mg/L 07/21/21 10:56 07/22/21 09:51 5Sodium 1800

0.020 0.012 mg/L 07/21/21 10:56 07/21/21 17:09 1Zinc ND

Method: 200.8 - Metals (ICP/MS) - Total Recoverable
RL MDL

Silver ND 2.0 1.0 ug/L 07/21/21 11:30 07/21/21 18:02 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

20 10 ug/L 07/21/21 11:30 07/21/21 18:02 2Aluminum 61

2.0 1.0 ug/L 07/21/21 11:30 07/21/21 18:02 2Arsenic 7.4

2.0 1.0 ug/L 07/21/21 11:30 07/21/21 18:02 2Barium 110

1.0 0.50 ug/L 07/21/21 11:30 07/21/21 18:02 2Beryllium ND

2.0 0.50 ug/L 07/21/21 11:30 07/21/21 18:02 2Cadmium ND

4.0 1.0 ug/L 07/21/21 11:30 07/21/21 18:02 2Chromium ND

4.0 1.0 ug/L 07/21/21 11:30 07/21/21 18:02 2Nickel 2.0 J

2.0 1.0 ug/L 07/21/21 11:30 07/21/21 18:02 2Lead ND

4.0 1.0 ug/L 07/21/21 11:30 07/21/21 18:02 2Antimony ND

4.0 1.0 ug/L 07/21/21 11:30 07/21/21 18:02 2Selenium 1.2 J

2.0 0.40 ug/L 07/21/21 11:30 07/21/21 18:02 2Thallium ND

4.0 2.0 ug/L 07/21/21 11:30 07/21/21 18:02 2Vanadium ND

Method: 245.1 - Mercury (CVAA)
RL MDL

Mercury ND 0.20 0.10 ug/L 08/02/21 09:46 08/02/21 16:08 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Alkalinity as CaCO3 260 5.0 5.0 mg/L 07/20/21 15:53 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 5.0 mg/L 07/20/21 15:53 1Bicarbonate Alkalinity 260

5.0 5.0 mg/L 07/20/21 15:53 1Carbonate Alkalinity ND

5.0 5.0 mg/L 07/20/21 15:53 1Hydroxide Alkalinity ND

2.0 2.0 umhos/cm 07/22/21 11:30 1Specific Conductance 13000

100 50 mg/L 07/19/21 11:03 1Total Dissolved Solids 9500

0.10 0.050 mg/L 07/20/21 12:41 1Methylene Blue Active 
Substances

0.14 H

Eurofins TestAmerica, Sacramento
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QC Sample Results
Job ID: 320-76318-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

Method: 300.0 - Anions, Ion Chromatography

Client Sample ID: Method BlankLab Sample ID: MB 320-507406/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 507406

RL MDL

Chloride ND 1.0 0.37 mg/L 07/16/21 18:12 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.0530.50 mg/L 07/16/21 18:12 1Fluoride

ND 0.361.0 mg/L 07/16/21 18:12 1Sulfate

Client Sample ID: Lab Control SampleLab Sample ID: LCS 320-507406/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 507406

Chloride 7.50 7.66 mg/L 102 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Fluoride 7.50 7.75 mg/L 103 90 - 110

Sulfate 7.50 7.45 mg/L 99 90 - 110

Client Sample ID: 900Lab Sample ID: 320-76318-1 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 507406

Chloride 1800 1000 2800 mg/L 98 90 - 110

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Fluoride ND 1000 1060 mg/L 106 90 - 110

Sulfate 2900 1000 3880 mg/L 98 90 - 110

Client Sample ID: 900Lab Sample ID: 320-76318-1 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 507406

Chloride 1800 1000 2800 mg/L 98 90 - 110 0 10

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Fluoride ND 1000 1050 mg/L 105 90 - 110 1 10

Sulfate 2900 1000 3890 mg/L 98 90 - 110 0 10

Client Sample ID: Method BlankLab Sample ID: MB 320-507407/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 507407

RL MDL

Nitrate as N ND 0.25 0.10 mg/L 07/16/21 18:12 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.0500.25 mg/L 07/16/21 18:12 1Nitrite as N

ND 0.100.25 mg/L 07/16/21 18:12 1Nitrate Nitrite as N

Client Sample ID: Lab Control SampleLab Sample ID: LCS 320-507407/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 507407

Nitrate as N 1.50 1.50 mg/L 100 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Nitrite as N 5.00 5.15 mg/L 103 90 - 110

Nitrate Nitrite as N 6.50 6.65 mg/L 102 90 - 110

Eurofins TestAmerica, Sacramento
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QC Sample Results
Job ID: 320-76318-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

Method: 300.0 - Anions, Ion Chromatography (Continued)

Client Sample ID: 900Lab Sample ID: 320-76318-1 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 507407

Nitrate as N ND 200 196 mg/L 98 90 - 110

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Nitrite as N ND 1000 1020 mg/L 102 90 - 110

Nitrate Nitrite as N ND 1200 1210 mg/L 101 90 - 110

Client Sample ID: 900Lab Sample ID: 320-76318-1 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 507407

Nitrate as N ND 200 195 mg/L 98 90 - 110 0 10

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Nitrite as N ND 1000 1020 mg/L 102 90 - 110 0 10

Nitrate Nitrite as N ND 1200 1210 mg/L 101 90 - 110 0 10

Method: 200.7 Rev 4.4 - Metals (ICP)

Client Sample ID: Method BlankLab Sample ID: MB 440-652608/1-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 652665 Prep Batch: 652608

RL MDL

Boron ND 0.050 0.025 mg/L 07/21/21 10:56 07/21/21 16:54 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.00500.010 mg/L 07/21/21 10:56 07/21/21 16:54 1Copper

ND 0.0500.10 mg/L 07/21/21 10:56 07/21/21 16:54 1Iron

ND 0.00680.020 mg/L 07/21/21 10:56 07/21/21 16:54 1Manganese

ND 0.251.0 mg/L 07/21/21 10:56 07/21/21 16:54 1Potassium

ND 0.0120.020 mg/L 07/21/21 10:56 07/21/21 16:54 1Zinc

Client Sample ID: Method BlankLab Sample ID: MB 440-652608/1-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 652716 Prep Batch: 652608

RL MDL

Calcium ND 0.20 0.050 mg/L 07/21/21 10:56 07/22/21 09:37 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.170.91 mg/L 07/21/21 10:56 07/22/21 09:37 1Hardness, as CaCO3

ND 0.0100.10 mg/L 07/21/21 10:56 07/22/21 09:37 1Magnesium

ND 0.261.0 mg/L 07/21/21 10:56 07/22/21 09:37 1Sodium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-652608/2-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 652665 Prep Batch: 652608

Boron 0.500 0.486 mg/L 97 85 - 115

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Copper 0.500 0.494 mg/L 99 85 - 115

Iron 0.500 0.459 mg/L 92 85 - 115

Manganese 0.500 0.490 mg/L 98 85 - 115

Potassium 5.00 4.95 mg/L 99 85 - 115

Zinc 0.500 0.500 mg/L 100 85 - 115
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QC Sample Results
Job ID: 320-76318-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

Method: 200.7 Rev 4.4 - Metals (ICP) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-652608/2-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 652716 Prep Batch: 652608

Calcium 2.50 2.47 mg/L 99 85 - 115

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Magnesium 2.50 2.46 mg/L 98 85 - 115

Sodium 5.00 5.00 mg/L 100 85 - 115

Client Sample ID: 900Lab Sample ID: 320-76318-1 MS
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 652665 Prep Batch: 652608

Boron 1.5 0.500 2.02 mg/L 109 70 - 130

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Copper ND 0.500 0.545 mg/L 109 70 - 130

Iron 4.8 0.500 5.40 4 mg/L 119 70 - 130

Manganese 0.54 0.500 1.01 mg/L 95 70 - 130

Potassium 7.9 5.00 13.5 mg/L 112 70 - 130

Zinc ND 0.500 0.411 mg/L 82 70 - 130

Client Sample ID: 900Lab Sample ID: 320-76318-1 MS
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 652716 Prep Batch: 652608

Calcium 610 2.50 616 4 mg/L 340 70 - 130

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Magnesium 350 2.50 360 4 mg/L 234 70 - 130

Sodium 1200 5.00 1240 4 mg/L 360 70 - 130

Client Sample ID: 900Lab Sample ID: 320-76318-1 MSD
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 652665 Prep Batch: 652608

Boron 1.5 0.500 2.07 mg/L 119 70 - 130 2 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Copper ND 0.500 0.554 mg/L 111 70 - 130 2 20

Iron 4.8 0.500 5.54 4 mg/L 147 70 - 130 3 20

Manganese 0.54 0.500 1.03 mg/L 99 70 - 130 2 20

Potassium 7.9 5.00 14.1 mg/L 124 70 - 130 5 20

Zinc ND 0.500 0.418 mg/L 84 70 - 130 2 20

Client Sample ID: 900Lab Sample ID: 320-76318-1 MSD
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 652716 Prep Batch: 652608

Calcium 610 2.50 634 4 mg/L 1060 70 - 130 3 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Magnesium 350 2.50 363 4 mg/L 340 70 - 130 1 20

Sodium 1200 5.00 1280 4 mg/L 1160 70 - 130 3 20
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QC Sample Results
Job ID: 320-76318-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

Method: 200.8 - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 440-652611/1-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 652662 Prep Batch: 652611

RL MDL

Silver ND 1.0 0.50 ug/L 07/21/21 11:30 07/21/21 17:27 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 5.010 ug/L 07/21/21 11:30 07/21/21 17:27 1Aluminum

ND 0.501.0 ug/L 07/21/21 11:30 07/21/21 17:27 1Arsenic

ND 0.501.0 ug/L 07/21/21 11:30 07/21/21 17:27 1Barium

ND 0.250.50 ug/L 07/21/21 11:30 07/21/21 17:27 1Beryllium

ND 0.251.0 ug/L 07/21/21 11:30 07/21/21 17:27 1Cadmium

ND 0.502.0 ug/L 07/21/21 11:30 07/21/21 17:27 1Chromium

ND 0.502.0 ug/L 07/21/21 11:30 07/21/21 17:27 1Nickel

ND 0.501.0 ug/L 07/21/21 11:30 07/21/21 17:27 1Lead

ND 0.502.0 ug/L 07/21/21 11:30 07/21/21 17:27 1Antimony

ND 0.502.0 ug/L 07/21/21 11:30 07/21/21 17:27 1Selenium

ND 0.201.0 ug/L 07/21/21 11:30 07/21/21 17:27 1Thallium

ND 1.02.0 ug/L 07/21/21 11:30 07/21/21 17:27 1Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-652611/2-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 652662 Prep Batch: 652611

Silver 80.0 84.9 ug/L 106 85 - 115

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Aluminum 80.0 85.7 ug/L 107 85 - 115

Arsenic 80.0 80.9 ug/L 101 85 - 115

Barium 80.0 81.9 ug/L 102 85 - 115

Beryllium 80.0 87.4 ug/L 109 85 - 115

Cadmium 80.0 81.3 ug/L 102 85 - 115

Chromium 80.0 80.5 ug/L 101 85 - 115

Nickel 80.0 79.4 ug/L 99 85 - 115

Lead 80.0 83.4 ug/L 104 85 - 115

Antimony 80.0 86.3 ug/L 108 85 - 115

Selenium 80.0 81.9 ug/L 102 85 - 115

Thallium 80.0 82.7 ug/L 103 85 - 115

Vanadium 80.0 80.7 ug/L 101 85 - 115

Method: 245.1 - Mercury (CVAA)

Client Sample ID: Method BlankLab Sample ID: MB 440-653551/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 653591 Prep Batch: 653551

RL MDL

Mercury ND 0.20 0.10 ug/L 08/02/21 09:45 08/02/21 15:28 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-653551/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 653591 Prep Batch: 653551

Mercury 6.00 5.58 ug/L 93 85 - 115

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits
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QC Sample Results
Job ID: 320-76318-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

Method: SM 2320B - Alkalinity

Client Sample ID: Method BlankLab Sample ID: MB 320-508724/7
Matrix: Water Prep Type: Total/NA
Analysis Batch: 508724

RL MDL

Alkalinity as CaCO3 ND 5.0 5.0 mg/L 07/20/21 15:02 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 5.05.0 mg/L 07/20/21 15:02 1Bicarbonate Alkalinity

ND 5.05.0 mg/L 07/20/21 15:02 1Carbonate Alkalinity

ND 5.05.0 mg/L 07/20/21 15:02 1Hydroxide Alkalinity

Client Sample ID: Lab Control SampleLab Sample ID: LCS 320-508724/8
Matrix: Water Prep Type: Total/NA
Analysis Batch: 508724

Alkalinity as CaCO3 1000 975 mg/L 97 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: 900Lab Sample ID: 320-76318-1 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 508724

Alkalinity as CaCO3 370 377 mg/L 1 20

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Bicarbonate Alkalinity 370 377 mg/L 1 20

Carbonate Alkalinity ND ND mg/L NC 20

Hydroxide Alkalinity ND ND mg/L NC 20

Method: SM 2510B - Conductivity, Specific Conductance

Client Sample ID: Method BlankLab Sample ID: MB 320-509273/6
Matrix: Water Prep Type: Total/NA
Analysis Batch: 509273

RL MDL

Specific Conductance ND 2.0 2.0 umhos/cm 07/22/21 11:22 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 320-509273/7
Matrix: Water Prep Type: Total/NA
Analysis Batch: 509273

Specific Conductance 391 391 umhos/cm 100 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: 902Lab Sample ID: 320-76318-3 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 509273

Specific Conductance 13000 13200 umhos/cm 0.2 10

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Eurofins TestAmerica, Sacramento
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QC Sample Results
Job ID: 320-76318-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

Method: SM 2540C - Solids, Total Dissolved (TDS)

Client Sample ID: Method BlankLab Sample ID: MB 440-652360/1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 652360

RL MDL

Total Dissolved Solids ND 10 5.0 mg/L 07/19/21 09:17 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-652360/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 652360

Total Dissolved Solids 1000 976 mg/L 98 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: SM 5540C - Methylene Blue Active Substances (MBAS)

Client Sample ID: Method BlankLab Sample ID: MB 440-652494/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 652494

RL MDL

Methylene Blue Active Substances ND 0.10 0.050 mg/L 07/20/21 12:41 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-652494/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 652494

Methylene Blue Active 

Substances

0.250 0.258 mg/L 103 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 440-652494/6
Matrix: Water Prep Type: Total/NA
Analysis Batch: 652494

Methylene Blue Active 

Substances

0.250 0.256 mg/L 102 90 - 110 1 20

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Lab Control SampleLab Sample ID: MRL 440-652494/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 652494

Methylene Blue Active 

Substances

0.100 0.128 mg/L 128 50 - 150

Analyte

MRL MRL

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits
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QC Association Summary
Job ID: 320-76318-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

HPLC/IC

Analysis Batch: 507406

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 300.0320-76318-1 900 Total/NA

Water 300.0320-76318-2 901 Total/NA

Water 300.0320-76318-3 902 Total/NA

Water 300.0MB 320-507406/3 Method Blank Total/NA

Water 300.0LCS 320-507406/4 Lab Control Sample Total/NA

Water 300.0320-76318-1 MS 900 Total/NA

Water 300.0320-76318-1 MSD 900 Total/NA

Analysis Batch: 507407

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 300.0320-76318-1 900 Total/NA

Water 300.0320-76318-2 901 Total/NA

Water 300.0320-76318-3 902 Total/NA

Water 300.0MB 320-507407/3 Method Blank Total/NA

Water 300.0LCS 320-507407/4 Lab Control Sample Total/NA

Water 300.0320-76318-1 MS 900 Total/NA

Water 300.0320-76318-1 MSD 900 Total/NA

Metals

Prep Batch: 652608

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 200.2320-76318-1 900 Total Recoverable

Water 200.2320-76318-2 901 Total Recoverable

Water 200.2320-76318-3 902 Total Recoverable

Water 200.2MB 440-652608/1-A Method Blank Total Recoverable

Water 200.2LCS 440-652608/2-A Lab Control Sample Total Recoverable

Water 200.2320-76318-1 MS 900 Total Recoverable

Water 200.2320-76318-1 MSD 900 Total Recoverable

Prep Batch: 652611

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 200.2320-76318-1 900 Total Recoverable

Water 200.2320-76318-2 901 Total Recoverable

Water 200.2320-76318-3 902 Total Recoverable

Water 200.2MB 440-652611/1-A Method Blank Total Recoverable

Water 200.2LCS 440-652611/2-A Lab Control Sample Total Recoverable

Analysis Batch: 652662

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 200.8 652611320-76318-1 900 Total Recoverable

Water 200.8 652611320-76318-2 901 Total Recoverable

Water 200.8 652611320-76318-3 902 Total Recoverable

Water 200.8 652611MB 440-652611/1-A Method Blank Total Recoverable

Water 200.8 652611LCS 440-652611/2-A Lab Control Sample Total Recoverable

Analysis Batch: 652665

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 200.7 Rev 4.4 652608320-76318-1 900 Total Recoverable

Water 200.7 Rev 4.4 652608320-76318-2 901 Total Recoverable

Water 200.7 Rev 4.4 652608320-76318-3 902 Total Recoverable
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QC Association Summary
Job ID: 320-76318-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

Metals (Continued)

Analysis Batch: 652665 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 200.7 Rev 4.4 652608MB 440-652608/1-A Method Blank Total Recoverable

Water 200.7 Rev 4.4 652608LCS 440-652608/2-A Lab Control Sample Total Recoverable

Water 200.7 Rev 4.4 652608320-76318-1 MS 900 Total Recoverable

Water 200.7 Rev 4.4 652608320-76318-1 MSD 900 Total Recoverable

Analysis Batch: 652716

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 200.7 Rev 4.4 652608320-76318-1 900 Total Recoverable

Water 200.7 Rev 4.4 652608320-76318-2 901 Total Recoverable

Water 200.7 Rev 4.4 652608320-76318-3 902 Total Recoverable

Water 200.7 Rev 4.4 652608MB 440-652608/1-A Method Blank Total Recoverable

Water 200.7 Rev 4.4 652608LCS 440-652608/2-A Lab Control Sample Total Recoverable

Water 200.7 Rev 4.4 652608320-76318-1 MS 900 Total Recoverable

Water 200.7 Rev 4.4 652608320-76318-1 MSD 900 Total Recoverable

Prep Batch: 653551

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 245.1320-76318-1 900 Total/NA

Water 245.1320-76318-2 901 Total/NA

Water 245.1320-76318-3 902 Total/NA

Water 245.1MB 440-653551/1-A Method Blank Total/NA

Water 245.1LCS 440-653551/2-A Lab Control Sample Total/NA

Analysis Batch: 653591

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 245.1 653551320-76318-1 900 Total/NA

Water 245.1 653551320-76318-2 901 Total/NA

Water 245.1 653551320-76318-3 902 Total/NA

Water 245.1 653551MB 440-653551/1-A Method Blank Total/NA

Water 245.1 653551LCS 440-653551/2-A Lab Control Sample Total/NA

General Chemistry

Analysis Batch: 508724

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 2320B320-76318-1 900 Total/NA

Water SM 2320B320-76318-2 901 Total/NA

Water SM 2320B320-76318-3 902 Total/NA

Water SM 2320BMB 320-508724/7 Method Blank Total/NA

Water SM 2320BLCS 320-508724/8 Lab Control Sample Total/NA

Water SM 2320B320-76318-1 DU 900 Total/NA

Analysis Batch: 509273

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 2510B320-76318-1 900 Total/NA

Water SM 2510B320-76318-2 901 Total/NA

Water SM 2510B320-76318-3 902 Total/NA

Water SM 2510BMB 320-509273/6 Method Blank Total/NA

Water SM 2510BLCS 320-509273/7 Lab Control Sample Total/NA

Water SM 2510B320-76318-3 DU 902 Total/NA
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QC Association Summary
Job ID: 320-76318-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

General Chemistry

Analysis Batch: 652360

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 2540C320-76318-1 900 Total/NA

Water SM 2540C320-76318-2 901 Total/NA

Water SM 2540C320-76318-3 902 Total/NA

Water SM 2540CMB 440-652360/1 Method Blank Total/NA

Water SM 2540CLCS 440-652360/2 Lab Control Sample Total/NA

Analysis Batch: 652494

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 5540C320-76318-1 900 Total/NA

Water SM 5540C320-76318-2 901 Total/NA

Water SM 5540C320-76318-3 902 Total/NA

Water SM 5540CMB 440-652494/4 Method Blank Total/NA

Water SM 5540CLCS 440-652494/5 Lab Control Sample Total/NA

Water SM 5540CLCSD 440-652494/6 Lab Control Sample Dup Total/NA

Water SM 5540CMRL 440-652494/3 Lab Control Sample Total/NA
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Page 18 of 27 8/3/2021

1

2

3

4

5

6

7

8

9

10

11

12

13

14



Lab Chronicle
Client: California Department of Water Resources Job ID: 320-76318-1
Project/Site: Cuyama Valley

Client Sample ID: 900 Lab Sample ID: 320-76318-1
Matrix: WaterDate Collected: 07/15/21 10:17

Date Received: 07/16/21 09:30

Analysis 300.0 Y1S07/16/21 18:47200 TAL SAC507406

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 10 mL 10 mL

Analysis 300.0 200 507407 07/16/21 18:47 Y1S TAL SACTotal/NA 10 mL 10 mL

Prep 200.2 652608 07/21/21 10:56 LZY7 TAL IRVTotal Recoverable 25 mL 25 mL

Analysis 200.7 Rev 4.4 1 652665 07/21/21 16:59 P1R TAL IRVTotal Recoverable

Prep 200.2 652608 07/21/21 10:56 LZY7 TAL IRVTotal Recoverable 25 mL 25 mL

Analysis 200.7 Rev 4.4 5 652716 07/22/21 09:41 K1UV TAL IRVTotal Recoverable

Prep 200.2 652611 07/21/21 11:30 LZY7 TAL IRVTotal Recoverable 25 mL 25 mL

Analysis 200.8 2 652662 07/21/21 17:42 C0YH TAL IRVTotal Recoverable

Prep 245.1 653551 08/02/21 09:45 MA6V TAL IRVTotal/NA 20 mL 30 mL

Analysis 245.1 1 653591 08/02/21 16:04 MA6V TAL IRVTotal/NA

Analysis SM 2320B 1 508724 07/20/21 15:25 KDB TAL SACTotal/NA

Analysis SM 2510B 1 509273 07/22/21 11:27 KDB TAL SACTotal/NA

Analysis SM 2540C 1 652360 07/19/21 11:03 VY3D TAL IRVTotal/NA 10 mL 100 mL

Analysis SM 5540C 1 652494 07/20/21 12:41 GG0B TAL IRVTotal/NA 100 mL 100 mL

Client Sample ID: 901 Lab Sample ID: 320-76318-2
Matrix: WaterDate Collected: 07/15/21 12:27

Date Received: 07/16/21 09:30

Analysis 300.0 Y1S07/16/21 19:40250 TAL SAC507406

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 10 mL 10 mL

Analysis 300.0 250 507407 07/16/21 19:40 Y1S TAL SACTotal/NA 10 mL 10 mL

Prep 200.2 652608 07/21/21 10:56 LZY7 TAL IRVTotal Recoverable 25 mL 25 mL

Analysis 200.7 Rev 4.4 1 652665 07/21/21 17:06 P1R TAL IRVTotal Recoverable

Prep 200.2 652608 07/21/21 10:56 LZY7 TAL IRVTotal Recoverable 25 mL 25 mL

Analysis 200.7 Rev 4.4 5 652716 07/22/21 09:49 K1UV TAL IRVTotal Recoverable

Prep 200.2 652611 07/21/21 11:30 LZY7 TAL IRVTotal Recoverable 25 mL 25 mL

Analysis 200.8 2 652662 07/21/21 17:44 C0YH TAL IRVTotal Recoverable

Prep 245.1 653551 08/02/21 09:45 MA6V TAL IRVTotal/NA 20 mL 30 mL

Analysis 245.1 1 653591 08/02/21 16:06 MA6V TAL IRVTotal/NA

Analysis SM 2320B 1 508724 07/20/21 15:45 KDB TAL SACTotal/NA

Analysis SM 2510B 1 509273 07/22/21 11:29 KDB TAL SACTotal/NA

Analysis SM 2540C 1 652360 07/19/21 11:03 VY3D TAL IRVTotal/NA 10 mL 100 mL

Analysis SM 5540C 1 652494 07/20/21 12:41 GG0B TAL IRVTotal/NA 100 mL 100 mL

Client Sample ID: 902 Lab Sample ID: 320-76318-3
Matrix: WaterDate Collected: 07/15/21 15:05

Date Received: 07/16/21 09:30

Analysis 300.0 Y1S07/16/21 19:57500 TAL SAC507406

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 10 mL 10 mL

Analysis 300.0 500 507407 07/16/21 19:57 Y1S TAL SACTotal/NA 10 mL 10 mL

Eurofins TestAmerica, Sacramento

Page 19 of 27 8/3/2021

1

2

3

4

5

6

7

8

9

10

11

12

13

14



Lab Chronicle
Client: California Department of Water Resources Job ID: 320-76318-1
Project/Site: Cuyama Valley

Client Sample ID: 902 Lab Sample ID: 320-76318-3
Matrix: WaterDate Collected: 07/15/21 15:05

Date Received: 07/16/21 09:30

Prep 200.2 LZY707/21/21 10:56 TAL IRV652608

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total Recoverable 25 mL 25 mL

Analysis 200.7 Rev 4.4 1 652665 07/21/21 17:09 P1R TAL IRVTotal Recoverable

Prep 200.2 652608 07/21/21 10:56 LZY7 TAL IRVTotal Recoverable 25 mL 25 mL

Analysis 200.7 Rev 4.4 5 652716 07/22/21 09:51 K1UV TAL IRVTotal Recoverable

Prep 200.2 652611 07/21/21 11:30 LZY7 TAL IRVTotal Recoverable 25 mL 25 mL

Analysis 200.8 2 652662 07/21/21 18:02 C0YH TAL IRVTotal Recoverable

Prep 245.1 653551 08/02/21 09:46 MA6V TAL IRVTotal/NA 20 mL 30 mL

Analysis 245.1 1 653591 08/02/21 16:08 MA6V TAL IRVTotal/NA

Analysis SM 2320B 1 508724 07/20/21 15:53 KDB TAL SACTotal/NA

Analysis SM 2510B 1 509273 07/22/21 11:30 KDB TAL SACTotal/NA

Analysis SM 2540C 1 652360 07/19/21 11:03 VY3D TAL IRVTotal/NA 10 mL 100 mL

Analysis SM 5540C 1 652494 07/20/21 12:41 GG0B TAL IRVTotal/NA 100 mL 100 mL

Laboratory References:

TAL IRV = Eurofins Calscience Irvine, 17461 Derian Ave, Suite 100, Irvine, CA 92614-5817, TEL (949)261-1022

TAL SAC = Eurofins TestAmerica, Sacramento, 880 Riverside Parkway, West Sacramento, CA 95605, TEL (916)373-5600
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Accreditation/Certification Summary
Client: California Department of Water Resources Job ID: 320-76318-1
Project/Site: Cuyama Valley

Laboratory: Eurofins TestAmerica, Sacramento
Unless otherwise noted, all analytes for this laboratory were covered under each accreditation/certification below.

Authority Program Identification Number Expiration Date

California 2897State 01-31-22

The following analytes are included in this report, but the laboratory is not certified by the governing authority.  This list may include analytes for which 

the agency does not offer certification.  

Analysis Method Prep Method Matrix Analyte

300.0 Water Nitrate Nitrite as N

Laboratory: Eurofins Calscience Irvine
Unless otherwise noted, all analytes for this laboratory were covered under each accreditation/certification below.

Authority Program Identification Number Expiration Date

California 2706State 06-30-22

The following analytes are included in this report, but the laboratory is not certified by the governing authority.  This list may include analytes for which 

the agency does not offer certification.  

Analysis Method Prep Method Matrix Analyte

200.7 Rev 4.4 200.2 Water Hardness, as CaCO3

Eurofins TestAmerica, Sacramento
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Method Summary
Job ID: 320-76318-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

Method Method Description LaboratoryProtocol

MCAWW300.0 Anions, Ion Chromatography TAL SAC

EPA200.7 Rev 4.4 Metals (ICP) TAL IRV

EPA200.8 Metals (ICP/MS) TAL IRV

EPA245.1 Mercury (CVAA) TAL IRV

SMSM 2320B Alkalinity TAL SAC

SMSM 2510B Conductivity, Specific Conductance TAL SAC

SMSM 2540C Solids, Total Dissolved (TDS) TAL IRV

SMSM 5540C Methylene Blue Active Substances (MBAS) TAL IRV

EPA200.2 Preparation, Total Recoverable Metals TAL IRV

EPA245.1 Preparation, Mercury TAL IRV

Protocol References:

EPA = US Environmental Protection Agency

MCAWW = "Methods For Chemical Analysis Of Water And Wastes", EPA-600/4-79-020, March 1983 And Subsequent Revisions.

SM = "Standard Methods For The Examination Of Water And Wastewater"

Laboratory References:

TAL IRV = Eurofins Calscience Irvine, 17461 Derian Ave, Suite 100, Irvine, CA 92614-5817, TEL (949)261-1022

TAL SAC = Eurofins TestAmerica, Sacramento, 880 Riverside Parkway, West Sacramento, CA 95605, TEL (916)373-5600

Eurofins TestAmerica, Sacramento
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Sample Summary
Client: California Department of Water Resources Job ID: 320-76318-1
Project/Site: Cuyama Valley

Lab Sample ID Client Sample ID Matrix Collected Received

320-76318-1 900 Water 07/15/21 10:17 07/16/21 09:30

320-76318-2 901 Water 07/15/21 12:27 07/16/21 09:30

320-76318-3 902 Water 07/15/21 15:05 07/16/21 09:30
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Login Sample Receipt Checklist

Client: California Department of Water Resources Job Number: 320-76318-1

Login Number: 76318

Question Answer Comment

Creator: Oropeza, Salvador

List Source: Eurofins TestAmerica, Sacramento

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact. 1504883

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

FalseThere are no discrepancies between the containers received and the COC. Refer to Job Narrative for details.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

N/ASample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

TrueContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

Eurofins TestAmerica, Sacramento
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Login Sample Receipt Checklist

Client: California Department of Water Resources Job Number: 320-76318-1

Login Number: 76318

Question Answer Comment

Creator: Lagunas, Jorge L

List Source: Eurofins Calscience Irvine

List Creation: 07/17/21 11:37 AMList Number: 2

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

N/AThe cooler's custody seal, if present, is intact. Not present

N/ASample custody seals, if present, are intact. Not Present

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC? Received project as a subcontract.

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

N/ASample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

TrueContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

Eurofins TestAmerica, Sacramento
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ANALYTICAL REPORT
Eurofins TestAmerica, Sacramento
880 Riverside Parkway
West Sacramento, CA 95605
Tel: (916)373-5600

Laboratory Job ID: 320-76717-1
Client Project/Site: Cuyama Valley

For:
California Department of Water Resources
Division of Operations & Maintenance
1416 Ninth St. Room 620
Sacramento, California 95814

Attn: Jack Tung

Authorized for release by:
8/5/2021 1:32:21 PM

Justinn Gonzales, Project Manager I
(925)484-1919
Justinn.Gonzales@Eurofinset.com

The test results in this report meet all 2003 NELAC, 2009 TNI, and 2016 TNI requirements for
accredited parameters, exceptions are noted in this report. This report may not be reproduced
except in full, and with written approval from the laboratory. For questions please contact the
Project Manager at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Definitions/Glossary
Job ID: 320-76717-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

Qualifiers

HPLC/IC
Qualifier Description

4 MS, MSD: The analyte present in the original sample is greater than 4 times the matrix spike concentration; therefore, control limits are not 

applicable.

Qualifier

E Result exceeded calibration range.

F1 MS and/or MSD recovery exceeds control limits.

H Sample was prepped or analyzed beyond the specified holding time

H3 Sample was received and analyzed past holding time.

Metals
Qualifier Description

4 MS, MSD: The analyte present in the original sample is greater than 4 times the matrix spike concentration; therefore, control limits are not 

applicable.

Qualifier

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

General Chemistry
Qualifier Description

H Sample was prepped or analyzed beyond the specified holding time

Qualifier

H3 Sample was received and analyzed past holding time.

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CFU Colony Forming Unit

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MCL EPA recommended "Maximum Contaminant Level"

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

MPN Most Probable Number

MQL Method Quantitation Limit

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

NEG Negative / Absent

POS Positive / Present

PQL Practical Quantitation Limit

PRES Presumptive

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TNTC Too Numerous To Count

Eurofins TestAmerica, Sacramento
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Case Narrative
Client: California Department of Water Resources Job ID: 320-76717-1
Project/Site: Cuyama Valley

Job ID: 320-76717-1

Laboratory: Eurofins TestAmerica, Sacramento

Narrative

Job Narrative
320-76717-1

Comments

No additional comments. 

Receipt 

The samples were received on 7/26/2021 10:15 AM.  Unless otherwise noted below, the samples arrived in good condition, and where 

required, properly preserved and on ice.  The temperature of the cooler at receipt was 21.6º C.

Receipt Exceptions
The following samples were received at the laboratory outside the required temperature criteria: 903 (320-76717-1), 904 (320-76717-2) 

and 905 (320-76717-3).  Samples were received at 21.6/21.6 deg C on melted ice. The lab was instructed to proceed with analysis per 

client request. 

The following samples were received outside of holding time for NO3, NO2 and MBAS (5540): 903 (320-76717-1), 904 (320-76717-2) and 
905 (320-76717-3). The lab was instruced to proceed with analysis per client request. 

The Chain-of-Custody (COC) was incomplete as received and/or improperly completed. Sample date and time missing on the COC. 
Sample date taken from sample jars. 

HPLC/IC 
Method 300.0: The following samples were received outside of holding time: 903 (320-76717-1), 904 (320-76717-2) and 905 

(320-76717-3).

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Metals 
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

General Chemistry 
Method SM 5540C: The following samples were received outside of holding time: 903 (320-76717-1), 904 (320-76717-2) and 905 

(320-76717-3).

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Eurofins TestAmerica, Sacramento
Page 4 of 27 8/5/2021

1

2

3

4

5

6

7

8

9

10

11

12

13

14



Detection Summary
Job ID: 320-76717-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

Client Sample ID: 903 Lab Sample ID: 320-76717-1

Chloride

RL

0.50 mg/L

MDL

0.25

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA118 300.0

Nitrate as N 0.11 mg/L0.055 Total/NA11.2 H H3 300.0

Fluoride 0.50 mg/L0.20 Total/NA10.60 300.0

Nitrate Nitrite as N 0.15 mg/L0.055 Total/NA11.2 H H3 300.0

Sulfate 25 mg/L13 Total/NA50910 300.0

Boron 0.050 mg/L0.025 Total 

Recoverable

10.20 200.7 Rev 4.4

Calcium 0.20 mg/L0.050 Total 

Recoverable

1210 200.7 Rev 4.4

Hardness, as CaCO3 0.91 mg/L0.17 Total 

Recoverable

1890 200.7 Rev 4.4

Iron 0.10 mg/L0.050 Total 

Recoverable

10.12 200.7 Rev 4.4

Magnesium 0.10 mg/L0.010 Total 

Recoverable

187 200.7 Rev 4.4

Manganese 0.020 mg/L0.0068 Total 

Recoverable

10.023 200.7 Rev 4.4

Potassium 1.0 mg/L0.25 Total 

Recoverable

16.1 200.7 Rev 4.4

Sodium 1.0 mg/L0.26 Total 

Recoverable

199 200.7 Rev 4.4

Aluminum 10 ug/L5.0 Total 

Recoverable

1140 200.8

Arsenic 1.0 ug/L0.50 Total 

Recoverable

11.2 200.8

Barium 1.0 ug/L0.50 Total 

Recoverable

117 200.8

Chromium 2.0 ug/L0.50 Total 

Recoverable

11.9 J 200.8

Nickel 2.0 ug/L0.50 Total 

Recoverable

11.8 J 200.8

Selenium 2.0 ug/L0.50 Total 

Recoverable

11.3 J 200.8

Vanadium 2.0 ug/L1.0 Total 

Recoverable

11.7 J 200.8

Alkalinity as CaCO3 4.0 mg/L4.0 Total/NA1150 SM 2320B

Bicarbonate Alkalinity 4.0 mg/L4.0 Total/NA1150 SM 2320B

Specific Conductance 1.0 umhos/cm1.0 Total/NA11800 SM 2510B

Resistivity 1.0 ohm cm1.0 Total/NA1570 SM 2510B

Total Dissolved Solids 20 mg/L10 Total/NA11600 SM 2540C

Client Sample ID: 904 Lab Sample ID: 320-76717-2

Chloride

RL

5.0 mg/L

MDL

2.5

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1033 300.0

Nitrate as N 0.11 mg/L0.055 Total/NA10.81 H H3 300.0

Fluoride 0.50 mg/L0.20 Total/NA10.67 300.0

Nitrate Nitrite as N 0.15 mg/L0.055 Total/NA10.81 H H3 300.0

Sulfate 25 mg/L13 Total/NA50990 300.0

Boron 0.050 mg/L0.025 Total 

Recoverable

10.22 200.7 Rev 4.4

Calcium 0.20 mg/L0.050 Total 

Recoverable

1200 200.7 Rev 4.4

Hardness, as CaCO3 0.91 mg/L0.17 Total 

Recoverable

1820 200.7 Rev 4.4

Eurofins TestAmerica, Sacramento

This Detection Summary does not include radiochemical test results.
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Detection Summary
Job ID: 320-76717-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

Client Sample ID: 904 (Continued) Lab Sample ID: 320-76717-2

Iron

RL

0.10 mg/L

MDL

0.050

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

10.11 200.7 Rev 4.4

Magnesium 0.10 mg/L0.010 Total 

Recoverable

180 200.7 Rev 4.4

Manganese 0.020 mg/L0.0068 Total 

Recoverable

10.12 200.7 Rev 4.4

Potassium 1.0 mg/L0.25 Total 

Recoverable

17.5 200.7 Rev 4.4

Sodium 1.0 mg/L0.26 Total 

Recoverable

1150 200.7 Rev 4.4

Aluminum 10 ug/L5.0 Total 

Recoverable

198 200.8

Arsenic 1.0 ug/L0.50 Total 

Recoverable

11.6 200.8

Barium 1.0 ug/L0.50 Total 

Recoverable

119 200.8

Chromium 2.0 ug/L0.50 Total 

Recoverable

11.8 J 200.8

Nickel 2.0 ug/L0.50 Total 

Recoverable

12.4 200.8

Selenium 2.0 ug/L0.50 Total 

Recoverable

11.5 J 200.8

Vanadium 2.0 ug/L1.0 Total 

Recoverable

11.8 J 200.8

Alkalinity as CaCO3 4.0 mg/L4.0 Total/NA1150 SM 2320B

Bicarbonate Alkalinity 4.0 mg/L4.0 Total/NA1150 SM 2320B

Specific Conductance 1.0 umhos/cm1.0 Total/NA11900 SM 2510B

Resistivity 1.0 ohm cm1.0 Total/NA1530 SM 2510B

Total Dissolved Solids 20 mg/L10 Total/NA11700 SM 2540C

Client Sample ID: 905 Lab Sample ID: 320-76717-3

Chloride

RL

0.50 mg/L

MDL

0.25

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1E42 300.0

Nitrate as N 0.11 mg/L0.055 Total/NA11.2 H H3 300.0

Fluoride 0.50 mg/L0.20 Total/NA10.56 F1 300.0

Nitrate Nitrite as N 0.15 mg/L0.055 Total/NA11.2 H H3 300.0

Sulfate 0.50 mg/L0.25 Total/NA11200 E 300.0

Chloride - DL 5.0 mg/L2.5 Total/NA1035 300.0

Sulfate - DL2 25 mg/L13 Total/NA50860 300.0

Boron 0.050 mg/L0.025 Total 

Recoverable

10.22 200.7 Rev 4.4

Calcium 0.20 mg/L0.050 Total 

Recoverable

1200 200.7 Rev 4.4

Hardness, as CaCO3 0.91 mg/L0.17 Total 

Recoverable

1820 200.7 Rev 4.4

Magnesium 0.10 mg/L0.010 Total 

Recoverable

178 200.7 Rev 4.4

Manganese 0.020 mg/L0.0068 Total 

Recoverable

10.099 200.7 Rev 4.4

Potassium 1.0 mg/L0.25 Total 

Recoverable

15.0 200.7 Rev 4.4

Sodium 1.0 mg/L0.26 Total 

Recoverable

1120 200.7 Rev 4.4

Aluminum 10 ug/L5.0 Total 

Recoverable

117 200.8

Eurofins TestAmerica, Sacramento

This Detection Summary does not include radiochemical test results.
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Detection Summary
Job ID: 320-76717-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

Client Sample ID: 905 (Continued) Lab Sample ID: 320-76717-3

Arsenic

RL

1.0 ug/L

MDL

0.50

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

1J0.86 200.8

Barium 1.0 ug/L0.50 Total 

Recoverable

117 200.8

Chromium 2.0 ug/L0.50 Total 

Recoverable

11.8 J 200.8

Nickel 2.0 ug/L0.50 Total 

Recoverable

11.9 J 200.8

Selenium 2.0 ug/L0.50 Total 

Recoverable

12.6 200.8

Vanadium 2.0 ug/L1.0 Total 

Recoverable

11.9 J 200.8

Alkalinity as CaCO3 4.0 mg/L4.0 Total/NA1160 SM 2320B

Bicarbonate Alkalinity 4.0 mg/L4.0 Total/NA1160 SM 2320B

Specific Conductance 1.0 umhos/cm1.0 Total/NA11800 SM 2510B

Resistivity 1.0 ohm cm1.0 Total/NA1570 SM 2510B

Total Dissolved Solids 20 mg/L10 Total/NA11600 SM 2540C

Eurofins TestAmerica, Sacramento

This Detection Summary does not include radiochemical test results.
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Client Sample Results
Job ID: 320-76717-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

Lab Sample ID: 320-76717-1Client Sample ID: 903
Matrix: WaterDate Collected: 07/22/21 00:00

Date Received: 07/26/21 10:15

Method: 300.0 - Anions, Ion Chromatography
RL MDL

Chloride 18 0.50 0.25 mg/L 07/27/21 21:18 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.11 0.055 mg/L 07/27/21 21:18 1Nitrate as N 1.2 H H3

0.50 0.20 mg/L 07/27/21 21:18 1Fluoride 0.60

0.15 0.024 mg/L 07/27/21 21:18 1Nitrite as N ND H H3

0.15 0.055 mg/L 07/27/21 21:18 1Nitrate Nitrite as N 1.2 H H3

25 13 mg/L 07/27/21 21:37 50Sulfate 910

Method: 200.7 Rev 4.4 - Metals (ICP) - Total Recoverable
RL MDL

Boron 0.20 0.050 0.025 mg/L 07/27/21 08:10 07/28/21 12:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.20 0.050 mg/L 07/27/21 08:10 07/28/21 12:00 1Calcium 210

0.010 0.0050 mg/L 07/27/21 08:10 07/28/21 12:00 1Copper ND

0.91 0.17 mg/L 07/27/21 08:10 07/28/21 12:00 1Hardness, as CaCO3 890

0.10 0.050 mg/L 07/27/21 08:10 07/28/21 12:00 1Iron 0.12

0.10 0.010 mg/L 07/27/21 08:10 07/28/21 12:00 1Magnesium 87

0.020 0.0068 mg/L 07/27/21 08:10 07/28/21 12:00 1Manganese 0.023

1.0 0.25 mg/L 07/27/21 08:10 07/28/21 12:00 1Potassium 6.1

1.0 0.26 mg/L 07/27/21 08:10 07/28/21 12:00 1Sodium 99

0.020 0.012 mg/L 07/27/21 08:10 07/28/21 12:00 1Zinc ND

Method: 200.8 - Metals (ICP/MS) - Total Recoverable
RL MDL

Silver ND 1.0 0.50 ug/L 07/27/21 08:20 07/27/21 13:38 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

10 5.0 ug/L 07/27/21 08:20 07/27/21 13:38 1Aluminum 140

1.0 0.50 ug/L 07/27/21 08:20 07/27/21 13:38 1Arsenic 1.2

1.0 0.50 ug/L 07/27/21 08:20 07/27/21 13:38 1Barium 17

0.50 0.25 ug/L 07/27/21 08:20 07/27/21 13:38 1Beryllium ND

1.0 0.25 ug/L 07/27/21 08:20 07/27/21 13:38 1Cadmium ND

2.0 0.50 ug/L 07/27/21 08:20 07/27/21 13:38 1Chromium 1.9 J

2.0 0.50 ug/L 07/27/21 08:20 07/27/21 13:38 1Nickel 1.8 J

1.0 0.50 ug/L 07/27/21 08:20 07/27/21 13:38 1Lead ND

2.0 0.50 ug/L 07/27/21 08:20 07/27/21 13:38 1Antimony ND

2.0 0.50 ug/L 07/27/21 08:20 07/27/21 13:38 1Selenium 1.3 J

1.0 0.20 ug/L 07/27/21 08:20 07/27/21 13:38 1Thallium ND

2.0 1.0 ug/L 07/27/21 08:20 07/27/21 13:38 1Vanadium 1.7 J

Method: 245.1 - Mercury (CVAA)
RL MDL

Mercury ND 0.20 0.10 ug/L 08/03/21 10:04 08/03/21 15:05 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Alkalinity as CaCO3 150 4.0 4.0 mg/L 07/27/21 07:36 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.0 4.0 mg/L 07/27/21 07:36 1Bicarbonate Alkalinity 150

4.0 4.0 mg/L 07/27/21 07:36 1Carbonate Alkalinity ND

4.0 4.0 mg/L 07/27/21 07:36 1Hydroxide Alkalinity ND

1.0 1.0 umhos/cm 08/03/21 15:40 1Specific Conductance 1800

1.0 1.0 ohm cm 08/03/21 15:40 1Resistivity 570

20 10 mg/L 07/29/21 09:00 1Total Dissolved Solids 1600

0.10 0.050 mg/L 07/28/21 16:28 1Methylene Blue Active Substances ND H H3
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Client Sample Results
Job ID: 320-76717-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

Lab Sample ID: 320-76717-2Client Sample ID: 904
Matrix: WaterDate Collected: 07/22/21 00:00

Date Received: 07/26/21 10:15

Method: 300.0 - Anions, Ion Chromatography
RL MDL

Chloride 33 5.0 2.5 mg/L 07/28/21 00:14 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.11 0.055 mg/L 07/27/21 21:57 1Nitrate as N 0.81 H H3

0.50 0.20 mg/L 07/27/21 21:57 1Fluoride 0.67

0.15 0.024 mg/L 07/27/21 21:57 1Nitrite as N ND H H3

0.15 0.055 mg/L 07/27/21 21:57 1Nitrate Nitrite as N 0.81 H H3

25 13 mg/L 07/27/21 22:16 50Sulfate 990

Method: 200.7 Rev 4.4 - Metals (ICP) - Total Recoverable
RL MDL

Boron 0.22 0.050 0.025 mg/L 07/27/21 08:10 07/28/21 12:07 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.20 0.050 mg/L 07/27/21 08:10 07/28/21 12:07 1Calcium 200

0.010 0.0050 mg/L 07/27/21 08:10 07/28/21 12:07 1Copper ND

0.91 0.17 mg/L 07/27/21 08:10 07/28/21 12:07 1Hardness, as CaCO3 820

0.10 0.050 mg/L 07/27/21 08:10 07/28/21 12:07 1Iron 0.11

0.10 0.010 mg/L 07/27/21 08:10 07/28/21 12:07 1Magnesium 80

0.020 0.0068 mg/L 07/27/21 08:10 07/28/21 12:07 1Manganese 0.12

1.0 0.25 mg/L 07/27/21 08:10 07/28/21 12:07 1Potassium 7.5

1.0 0.26 mg/L 07/27/21 08:10 07/28/21 12:07 1Sodium 150

0.020 0.012 mg/L 07/27/21 08:10 07/28/21 12:07 1Zinc ND

Method: 200.8 - Metals (ICP/MS) - Total Recoverable
RL MDL

Silver ND 1.0 0.50 ug/L 07/27/21 08:20 07/27/21 13:40 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

10 5.0 ug/L 07/27/21 08:20 07/27/21 13:40 1Aluminum 98

1.0 0.50 ug/L 07/27/21 08:20 07/27/21 13:40 1Arsenic 1.6

1.0 0.50 ug/L 07/27/21 08:20 07/27/21 13:40 1Barium 19

0.50 0.25 ug/L 07/27/21 08:20 07/27/21 13:40 1Beryllium ND

1.0 0.25 ug/L 07/27/21 08:20 07/27/21 13:40 1Cadmium ND

2.0 0.50 ug/L 07/27/21 08:20 07/27/21 13:40 1Chromium 1.8 J

2.0 0.50 ug/L 07/27/21 08:20 07/27/21 13:40 1Nickel 2.4

1.0 0.50 ug/L 07/27/21 08:20 07/27/21 13:40 1Lead ND

2.0 0.50 ug/L 07/27/21 08:20 07/27/21 13:40 1Antimony ND

2.0 0.50 ug/L 07/27/21 08:20 07/27/21 13:40 1Selenium 1.5 J

1.0 0.20 ug/L 07/27/21 08:20 07/27/21 13:40 1Thallium ND

2.0 1.0 ug/L 07/27/21 08:20 07/27/21 13:40 1Vanadium 1.8 J

Method: 245.1 - Mercury (CVAA)
RL MDL

Mercury ND 0.20 0.10 ug/L 08/03/21 10:04 08/03/21 15:08 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Alkalinity as CaCO3 150 4.0 4.0 mg/L 07/27/21 07:51 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.0 4.0 mg/L 07/27/21 07:51 1Bicarbonate Alkalinity 150

4.0 4.0 mg/L 07/27/21 07:51 1Carbonate Alkalinity ND

4.0 4.0 mg/L 07/27/21 07:51 1Hydroxide Alkalinity ND

1.0 1.0 umhos/cm 08/03/21 15:40 1Specific Conductance 1900

1.0 1.0 ohm cm 08/03/21 15:40 1Resistivity 530

20 10 mg/L 07/29/21 09:00 1Total Dissolved Solids 1700

0.10 0.050 mg/L 07/28/21 16:28 1Methylene Blue Active Substances ND H H3
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Client Sample Results
Job ID: 320-76717-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

Lab Sample ID: 320-76717-3Client Sample ID: 905
Matrix: WaterDate Collected: 07/22/21 00:00

Date Received: 07/26/21 10:15

Method: 300.0 - Anions, Ion Chromatography
RL MDL

Chloride 42 E 0.50 0.25 mg/L 07/27/21 22:36 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.11 0.055 mg/L 07/27/21 22:36 1Nitrate as N 1.2 H H3

0.50 0.20 mg/L 07/27/21 22:36 1Fluoride 0.56 F1

0.15 0.024 mg/L 07/27/21 22:36 1Nitrite as N ND H H3

0.15 0.055 mg/L 07/27/21 22:36 1Nitrate Nitrite as N 1.2 H H3

0.50 0.25 mg/L 07/27/21 22:36 1Sulfate 1200 E

Method: 300.0 - Anions, Ion Chromatography - DL
RL MDL

Chloride 35 5.0 2.5 mg/L 07/27/21 23:35 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 300.0 - Anions, Ion Chromatography - DL2
RL MDL

Sulfate 860 25 13 mg/L 07/27/21 23:55 50

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 200.7 Rev 4.4 - Metals (ICP) - Total Recoverable
RL MDL

Boron 0.22 0.050 0.025 mg/L 07/27/21 08:10 07/28/21 12:10 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.20 0.050 mg/L 07/27/21 08:10 07/28/21 12:10 1Calcium 200

0.010 0.0050 mg/L 07/27/21 08:10 07/28/21 12:10 1Copper ND

0.91 0.17 mg/L 07/27/21 08:10 07/28/21 12:10 1Hardness, as CaCO3 820

0.10 0.050 mg/L 07/27/21 08:10 07/28/21 12:10 1Iron ND

0.10 0.010 mg/L 07/27/21 08:10 07/28/21 12:10 1Magnesium 78

0.020 0.0068 mg/L 07/27/21 08:10 07/28/21 12:10 1Manganese 0.099

1.0 0.25 mg/L 07/27/21 08:10 07/28/21 12:10 1Potassium 5.0

1.0 0.26 mg/L 07/27/21 08:10 07/28/21 12:10 1Sodium 120

0.020 0.012 mg/L 07/27/21 08:10 07/28/21 12:10 1Zinc ND

Method: 200.8 - Metals (ICP/MS) - Total Recoverable
RL MDL

Silver ND 1.0 0.50 ug/L 07/27/21 08:20 07/27/21 13:43 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

10 5.0 ug/L 07/27/21 08:20 07/27/21 13:43 1Aluminum 17

1.0 0.50 ug/L 07/27/21 08:20 07/27/21 13:43 1Arsenic 0.86 J

1.0 0.50 ug/L 07/27/21 08:20 07/27/21 13:43 1Barium 17

0.50 0.25 ug/L 07/27/21 08:20 07/27/21 13:43 1Beryllium ND

1.0 0.25 ug/L 07/27/21 08:20 07/27/21 13:43 1Cadmium ND

2.0 0.50 ug/L 07/27/21 08:20 07/27/21 13:43 1Chromium 1.8 J

2.0 0.50 ug/L 07/27/21 08:20 07/27/21 13:43 1Nickel 1.9 J

1.0 0.50 ug/L 07/27/21 08:20 07/27/21 13:43 1Lead ND

2.0 0.50 ug/L 07/27/21 08:20 07/27/21 13:43 1Antimony ND

2.0 0.50 ug/L 07/27/21 08:20 07/27/21 13:43 1Selenium 2.6

1.0 0.20 ug/L 07/27/21 08:20 07/27/21 13:43 1Thallium ND

2.0 1.0 ug/L 07/27/21 08:20 07/27/21 13:43 1Vanadium 1.9 J

Method: 245.1 - Mercury (CVAA)
RL MDL

Mercury ND 0.20 0.10 ug/L 08/03/21 10:04 08/03/21 15:10 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Alkalinity as CaCO3 160 4.0 4.0 mg/L 07/27/21 07:58 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Eurofins TestAmerica, Sacramento
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Client Sample Results
Job ID: 320-76717-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

Lab Sample ID: 320-76717-3Client Sample ID: 905
Matrix: WaterDate Collected: 07/22/21 00:00

Date Received: 07/26/21 10:15

General Chemistry (Continued)
RL MDL

Bicarbonate Alkalinity 160 4.0 4.0 mg/L 07/27/21 07:58 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.0 4.0 mg/L 07/27/21 07:58 1Carbonate Alkalinity ND

4.0 4.0 mg/L 07/27/21 07:58 1Hydroxide Alkalinity ND

1.0 1.0 umhos/cm 08/03/21 15:40 1Specific Conductance 1800

1.0 1.0 ohm cm 08/03/21 15:40 1Resistivity 570

20 10 mg/L 07/29/21 09:00 1Total Dissolved Solids 1600

0.10 0.050 mg/L 07/28/21 16:28 1Methylene Blue Active Substances ND H H3
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QC Sample Results
Job ID: 320-76717-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

Method: 300.0 - Anions, Ion Chromatography

Client Sample ID: Method BlankLab Sample ID: MB 440-653049/6
Matrix: Water Prep Type: Total/NA
Analysis Batch: 653049

RL MDL

Nitrate as N ND 0.11 0.055 mg/L 07/27/21 12:14 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.0240.15 mg/L 07/27/21 12:14 1Nitrite as N

ND 0.0550.15 mg/L 07/27/21 12:14 1Nitrate Nitrite as N

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-653049/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 653049

Nitrate as N 1.13 1.15 mg/L 102 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Nitrite as N 1.52 1.54 mg/L 101 90 - 110

Nitrate Nitrite as N 2.65 2.69 mg/L 101 90 - 110

Client Sample ID: 905Lab Sample ID: 320-76717-3 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 653049

Nitrate as N 1.2 H H3 1.13 2.20 mg/L 92 80 - 120

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Nitrite as N ND H H3 1.52 1.37 mg/L 90 80 - 120

Nitrate Nitrite as N 1.2 H H3 2.65 3.57 mg/L 89 80 - 120

Client Sample ID: 905Lab Sample ID: 320-76717-3 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 653049

Nitrate as N 1.2 H H3 1.13 2.18 mg/L 90 80 - 120 1 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Nitrite as N ND H H3 1.52 1.36 mg/L 89 80 - 120 1 20

Nitrate Nitrite as N 1.2 H H3 2.65 3.54 mg/L 88 80 - 120 1 20

Client Sample ID: Method BlankLab Sample ID: MB 440-653050/6
Matrix: Water Prep Type: Total/NA
Analysis Batch: 653050

RL MDL

Chloride ND 0.50 0.25 mg/L 07/27/21 12:14 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.200.50 mg/L 07/27/21 12:14 1Fluoride

ND 0.250.50 mg/L 07/27/21 12:14 1Sulfate

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-653050/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 653050

Chloride 5.00 5.03 mg/L 101 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Fluoride 5.00 4.87 mg/L 97 90 - 110

Sulfate 5.00 5.25 mg/L 105 90 - 110
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QC Sample Results
Job ID: 320-76717-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

Method: 300.0 - Anions, Ion Chromatography (Continued)

Client Sample ID: 905Lab Sample ID: 320-76717-3 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 653050

Chloride 42 E 5.00 48.0 E 4 mg/L 122 80 - 120

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Fluoride 0.56 F1 5.00 4.50 F1 mg/L 79 80 - 120

Sulfate 1200 E 5.00 1230 E 4 mg/L -19 80 - 120

Client Sample ID: 905Lab Sample ID: 320-76717-3 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 653050

Chloride 42 E 5.00 48.0 E 4 mg/L 122 80 - 120 0 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Fluoride 0.56 F1 5.00 4.56 mg/L 80 80 - 120 1 20

Sulfate 1200 E 5.00 1230 E 4 mg/L 36 80 - 120 0 20

Method: 200.7 Rev 4.4 - Metals (ICP)

Client Sample ID: Method BlankLab Sample ID: MB 440-653035/1-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 653225 Prep Batch: 653035

RL MDL

Boron ND 0.050 0.025 mg/L 07/27/21 08:10 07/28/21 11:51 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.0500.20 mg/L 07/27/21 08:10 07/28/21 11:51 1Calcium

ND 0.00500.010 mg/L 07/27/21 08:10 07/28/21 11:51 1Copper

ND 0.170.91 mg/L 07/27/21 08:10 07/28/21 11:51 1Hardness, as CaCO3

ND 0.0500.10 mg/L 07/27/21 08:10 07/28/21 11:51 1Iron

ND 0.0100.10 mg/L 07/27/21 08:10 07/28/21 11:51 1Magnesium

ND 0.00680.020 mg/L 07/27/21 08:10 07/28/21 11:51 1Manganese

ND 0.251.0 mg/L 07/27/21 08:10 07/28/21 11:51 1Potassium

ND 0.261.0 mg/L 07/27/21 08:10 07/28/21 11:51 1Sodium

ND 0.0120.020 mg/L 07/27/21 08:10 07/28/21 11:51 1Zinc

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-653035/2-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 653225 Prep Batch: 653035

Boron 0.500 0.489 mg/L 98 85 - 115

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Calcium 2.50 2.52 mg/L 101 85 - 115

Copper 0.500 0.500 mg/L 100 85 - 115

Iron 0.500 0.489 mg/L 98 85 - 115

Magnesium 2.50 2.48 mg/L 99 85 - 115

Manganese 0.500 0.496 mg/L 99 85 - 115

Potassium 5.00 4.90 mg/L 98 85 - 115

Sodium 5.00 4.78 mg/L 96 85 - 115

Zinc 0.500 0.506 mg/L 101 85 - 115
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QC Sample Results
Job ID: 320-76717-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

Method: 200.7 Rev 4.4 - Metals (ICP) (Continued)

Client Sample ID: 903Lab Sample ID: 320-76717-1 MS
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 653225 Prep Batch: 653035

Boron 0.20 0.500 0.728 mg/L 105 70 - 130

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Calcium 210 2.50 220 4 mg/L 276 70 - 130

Copper ND 0.500 0.533 mg/L 107 70 - 130

Iron 0.12 0.500 0.626 mg/L 101 70 - 130

Magnesium 87 2.50 91.3 4 mg/L 175 70 - 130

Manganese 0.023 0.500 0.524 mg/L 100 70 - 130

Potassium 6.1 5.00 11.3 mg/L 104 70 - 130

Sodium 99 5.00 106 4 mg/L 126 70 - 130

Zinc ND 0.500 0.483 mg/L 97 70 - 130

Client Sample ID: 903Lab Sample ID: 320-76717-1 MSD
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 653225 Prep Batch: 653035

Boron 0.20 0.500 0.723 mg/L 104 70 - 130 1 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Calcium 210 2.50 218 4 mg/L 204 70 - 130 1 20

Copper ND 0.500 0.532 mg/L 106 70 - 130 0 20

Iron 0.12 0.500 0.674 mg/L 110 70 - 130 7 20

Magnesium 87 2.50 90.4 4 mg/L 138 70 - 130 1 20

Manganese 0.023 0.500 0.523 mg/L 100 70 - 130 0 20

Potassium 6.1 5.00 11.3 mg/L 103 70 - 130 0 20

Sodium 99 5.00 105 4 mg/L 118 70 - 130 0 20

Zinc ND 0.500 0.481 mg/L 96 70 - 130 0 20

Method: 200.8 - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 440-653036/1-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 653078 Prep Batch: 653036

RL MDL

Silver ND 1.0 0.50 ug/L 07/27/21 08:20 07/27/21 13:02 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 5.010 ug/L 07/27/21 08:20 07/27/21 13:02 1Aluminum

ND 0.501.0 ug/L 07/27/21 08:20 07/27/21 13:02 1Arsenic

ND 0.501.0 ug/L 07/27/21 08:20 07/27/21 13:02 1Barium

ND 0.250.50 ug/L 07/27/21 08:20 07/27/21 13:02 1Beryllium

ND 0.251.0 ug/L 07/27/21 08:20 07/27/21 13:02 1Cadmium

ND 0.502.0 ug/L 07/27/21 08:20 07/27/21 13:02 1Chromium

ND 0.502.0 ug/L 07/27/21 08:20 07/27/21 13:02 1Nickel

ND 0.501.0 ug/L 07/27/21 08:20 07/27/21 13:02 1Lead

ND 0.502.0 ug/L 07/27/21 08:20 07/27/21 13:02 1Antimony

ND 0.502.0 ug/L 07/27/21 08:20 07/27/21 13:02 1Selenium

ND 0.201.0 ug/L 07/27/21 08:20 07/27/21 13:02 1Thallium

ND 1.02.0 ug/L 07/27/21 08:20 07/27/21 13:02 1Vanadium
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QC Sample Results
Job ID: 320-76717-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

Method: 200.8 - Metals (ICP/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-653036/2-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 653078 Prep Batch: 653036

Silver 80.0 80.9 ug/L 101 85 - 115

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Aluminum 80.0 78.3 ug/L 98 85 - 115

Arsenic 80.0 77.4 ug/L 97 85 - 115

Barium 80.0 75.9 ug/L 95 85 - 115

Beryllium 80.0 78.9 ug/L 99 85 - 115

Cadmium 80.0 75.4 ug/L 94 85 - 115

Chromium 80.0 77.3 ug/L 97 85 - 115

Nickel 80.0 76.9 ug/L 96 85 - 115

Lead 80.0 75.1 ug/L 94 85 - 115

Antimony 80.0 78.4 ug/L 98 85 - 115

Selenium 80.0 77.7 ug/L 97 85 - 115

Thallium 80.0 77.7 ug/L 97 85 - 115

Vanadium 80.0 76.5 ug/L 96 85 - 115

Method: 245.1 - Mercury (CVAA)

Client Sample ID: Method BlankLab Sample ID: MB 440-653634/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 653682 Prep Batch: 653634

RL MDL

Mercury ND 0.20 0.10 ug/L 08/03/21 10:04 08/03/21 14:50 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-653634/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 653682 Prep Batch: 653634

Mercury 6.00 5.66 ug/L 94 85 - 115

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: SM 2320B - Alkalinity

Client Sample ID: Method BlankLab Sample ID: MB 440-653034/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 653034

RL MDL

Alkalinity as CaCO3 ND 4.0 4.0 mg/L 07/27/21 07:29 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 4.04.0 mg/L 07/27/21 07:29 1Bicarbonate Alkalinity

ND 4.04.0 mg/L 07/27/21 07:29 1Carbonate Alkalinity

ND 4.04.0 mg/L 07/27/21 07:29 1Hydroxide Alkalinity

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-653034/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 653034

Alkalinity as CaCO3 75.8 77.8 mg/L 103 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits
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QC Sample Results
Job ID: 320-76717-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

Method: SM 2320B - Alkalinity (Continued)

Client Sample ID: 903Lab Sample ID: 320-76717-1 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 653034

Alkalinity as CaCO3 150 148 mg/L 2 20

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Bicarbonate Alkalinity 150 148 mg/L 2 20

Carbonate Alkalinity ND ND mg/L NC 20

Hydroxide Alkalinity ND ND mg/L NC 20

Method: SM 2510B - Conductivity, Specific Conductance

Client Sample ID: Method BlankLab Sample ID: MB 440-653681/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 653681

RL MDL

Specific Conductance ND 1.0 1.0 umhos/cm 08/03/21 15:40 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-653681/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 653681

Specific Conductance 687 679 umhos/cm 99 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: SM 2540C - Solids, Total Dissolved (TDS)

Client Sample ID: Method BlankLab Sample ID: MB 440-653166/1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 653166

RL MDL

Total Dissolved Solids ND 10 5.0 mg/L 07/29/21 09:00 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-653166/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 653166

Total Dissolved Solids 1000 978 mg/L 98 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: 905Lab Sample ID: 320-76717-3 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 653166

Total Dissolved Solids 1600 1590 mg/L 1 5

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD
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QC Sample Results
Job ID: 320-76717-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

Method: SM 5540C - Methylene Blue Active Substances (MBAS)

Client Sample ID: Method BlankLab Sample ID: MB 440-653231/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 653231

RL MDL

Methylene Blue Active Substances ND 0.10 0.050 mg/L 07/28/21 16:27 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-653231/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 653231

Methylene Blue Active 

Substances

0.250 0.268 mg/L 107 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: MRL 440-653231/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 653231

Methylene Blue Active 

Substances

0.100 0.129 mg/L 129 50 - 150

Analyte

MRL MRL

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Eurofins TestAmerica, Sacramento

Page 17 of 27 8/5/2021

1

2

3

4

5

6

7

8

9

10

11

12

13

14



QC Association Summary
Job ID: 320-76717-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

HPLC/IC

Analysis Batch: 653049

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 300.0320-76717-1 903 Total/NA

Water 300.0320-76717-2 904 Total/NA

Water 300.0320-76717-3 905 Total/NA

Water 300.0MB 440-653049/6 Method Blank Total/NA

Water 300.0LCS 440-653049/5 Lab Control Sample Total/NA

Water 300.0320-76717-3 MS 905 Total/NA

Water 300.0320-76717-3 MSD 905 Total/NA

Analysis Batch: 653050

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 300.0320-76717-1 903 Total/NA

Water 300.0320-76717-1 903 Total/NA

Water 300.0320-76717-2 904 Total/NA

Water 300.0320-76717-2 904 Total/NA

Water 300.0320-76717-2 904 Total/NA

Water 300.0320-76717-3 905 Total/NA

Water 300.0320-76717-3 - DL 905 Total/NA

Water 300.0320-76717-3 - DL2 905 Total/NA

Water 300.0MB 440-653050/6 Method Blank Total/NA

Water 300.0LCS 440-653050/5 Lab Control Sample Total/NA

Water 300.0320-76717-3 MS 905 Total/NA

Water 300.0320-76717-3 MSD 905 Total/NA

Metals

Prep Batch: 653035

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 200.2320-76717-1 903 Total Recoverable

Water 200.2320-76717-2 904 Total Recoverable

Water 200.2320-76717-3 905 Total Recoverable

Water 200.2MB 440-653035/1-A Method Blank Total Recoverable

Water 200.2LCS 440-653035/2-A Lab Control Sample Total Recoverable

Water 200.2320-76717-1 MS 903 Total Recoverable

Water 200.2320-76717-1 MSD 903 Total Recoverable

Prep Batch: 653036

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 200.2320-76717-1 903 Total Recoverable

Water 200.2320-76717-2 904 Total Recoverable

Water 200.2320-76717-3 905 Total Recoverable

Water 200.2MB 440-653036/1-A Method Blank Total Recoverable

Water 200.2LCS 440-653036/2-A Lab Control Sample Total Recoverable

Analysis Batch: 653078

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 200.8 653036320-76717-1 903 Total Recoverable

Water 200.8 653036320-76717-2 904 Total Recoverable

Water 200.8 653036320-76717-3 905 Total Recoverable

Water 200.8 653036MB 440-653036/1-A Method Blank Total Recoverable

Water 200.8 653036LCS 440-653036/2-A Lab Control Sample Total Recoverable
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QC Association Summary
Job ID: 320-76717-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

Metals

Analysis Batch: 653225

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 200.7 Rev 4.4 653035320-76717-1 903 Total Recoverable

Water 200.7 Rev 4.4 653035320-76717-2 904 Total Recoverable

Water 200.7 Rev 4.4 653035320-76717-3 905 Total Recoverable

Water 200.7 Rev 4.4 653035MB 440-653035/1-A Method Blank Total Recoverable

Water 200.7 Rev 4.4 653035LCS 440-653035/2-A Lab Control Sample Total Recoverable

Water 200.7 Rev 4.4 653035320-76717-1 MS 903 Total Recoverable

Water 200.7 Rev 4.4 653035320-76717-1 MSD 903 Total Recoverable

Prep Batch: 653634

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 245.1320-76717-1 903 Total/NA

Water 245.1320-76717-2 904 Total/NA

Water 245.1320-76717-3 905 Total/NA

Water 245.1MB 440-653634/1-A Method Blank Total/NA

Water 245.1LCS 440-653634/2-A Lab Control Sample Total/NA

Analysis Batch: 653682

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 245.1 653634320-76717-1 903 Total/NA

Water 245.1 653634320-76717-2 904 Total/NA

Water 245.1 653634320-76717-3 905 Total/NA

Water 245.1 653634MB 440-653634/1-A Method Blank Total/NA

Water 245.1 653634LCS 440-653634/2-A Lab Control Sample Total/NA

General Chemistry

Analysis Batch: 653034

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 2320B320-76717-1 903 Total/NA

Water SM 2320B320-76717-2 904 Total/NA

Water SM 2320B320-76717-3 905 Total/NA

Water SM 2320BMB 440-653034/3 Method Blank Total/NA

Water SM 2320BLCS 440-653034/2 Lab Control Sample Total/NA

Water SM 2320B320-76717-1 DU 903 Total/NA

Analysis Batch: 653166

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 2540C320-76717-1 903 Total/NA

Water SM 2540C320-76717-2 904 Total/NA

Water SM 2540C320-76717-3 905 Total/NA

Water SM 2540CMB 440-653166/1 Method Blank Total/NA

Water SM 2540CLCS 440-653166/2 Lab Control Sample Total/NA

Water SM 2540C320-76717-3 DU 905 Total/NA

Analysis Batch: 653231

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 5540C320-76717-1 903 Total/NA

Water SM 5540C320-76717-2 904 Total/NA

Water SM 5540C320-76717-3 905 Total/NA

Water SM 5540CMB 440-653231/4 Method Blank Total/NA

Water SM 5540CLCS 440-653231/5 Lab Control Sample Total/NA
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QC Association Summary
Job ID: 320-76717-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

General Chemistry (Continued)

Analysis Batch: 653231 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 5540CMRL 440-653231/3 Lab Control Sample Total/NA

Analysis Batch: 653681

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 2510B320-76717-1 903 Total/NA

Water SM 2510B320-76717-2 904 Total/NA

Water SM 2510B320-76717-3 905 Total/NA

Water SM 2510BMB 440-653681/3 Method Blank Total/NA

Water SM 2510BLCS 440-653681/4 Lab Control Sample Total/NA
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Lab Chronicle
Client: California Department of Water Resources Job ID: 320-76717-1
Project/Site: Cuyama Valley

Client Sample ID: 903 Lab Sample ID: 320-76717-1
Matrix: WaterDate Collected: 07/22/21 00:00

Date Received: 07/26/21 10:15

Analysis 300.0 NIH307/27/21 21:181 TAL IRV653049

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Analysis 300.0 1 653050 07/27/21 21:18 NIH3 TAL IRVTotal/NA

Analysis 300.0 50 653050 07/27/21 21:37 NIH3 TAL IRVTotal/NA

Prep 200.2 653035 07/27/21 08:10 LZY7 TAL IRVTotal Recoverable 25 mL 25 mL

Analysis 200.7 Rev 4.4 1 653225 07/28/21 12:00 P1R TAL IRVTotal Recoverable

Prep 200.2 653036 07/27/21 08:20 LZY7 TAL IRVTotal Recoverable 25 mL 25 mL

Analysis 200.8 1 653078 07/27/21 13:38 Y2WS TAL IRVTotal Recoverable

Prep 245.1 653634 08/03/21 10:04 MA6V TAL IRVTotal/NA 20 mL 30 mL

Analysis 245.1 1 653682 08/03/21 15:05 MA6V TAL IRVTotal/NA

Analysis SM 2320B 1 653034 07/27/21 07:36 YO8L TAL IRVTotal/NA

Analysis SM 2510B 1 653681 08/03/21 15:40 VY3D TAL IRVTotal/NA

Analysis SM 2540C 1 653166 07/29/21 09:00 VY3D TAL IRVTotal/NA 50 mL 100 mL

Analysis SM 5540C 1 653231 07/28/21 16:28 GG0B TAL IRVTotal/NA 100 mL 100 mL

Client Sample ID: 904 Lab Sample ID: 320-76717-2
Matrix: WaterDate Collected: 07/22/21 00:00

Date Received: 07/26/21 10:15

Analysis 300.0 NIH307/27/21 21:571 TAL IRV653049

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Analysis 300.0 1 653050 07/27/21 21:57 NIH3 TAL IRVTotal/NA

Analysis 300.0 50 653050 07/27/21 22:16 NIH3 TAL IRVTotal/NA

Analysis 300.0 10 653050 07/28/21 00:14 NIH3 TAL IRVTotal/NA

Prep 200.2 653035 07/27/21 08:10 LZY7 TAL IRVTotal Recoverable 25 mL 25 mL

Analysis 200.7 Rev 4.4 1 653225 07/28/21 12:07 P1R TAL IRVTotal Recoverable

Prep 200.2 653036 07/27/21 08:20 LZY7 TAL IRVTotal Recoverable 25 mL 25 mL

Analysis 200.8 1 653078 07/27/21 13:40 Y2WS TAL IRVTotal Recoverable

Prep 245.1 653634 08/03/21 10:04 MA6V TAL IRVTotal/NA 20 mL 30 mL

Analysis 245.1 1 653682 08/03/21 15:08 MA6V TAL IRVTotal/NA

Analysis SM 2320B 1 653034 07/27/21 07:51 YO8L TAL IRVTotal/NA

Analysis SM 2510B 1 653681 08/03/21 15:40 VY3D TAL IRVTotal/NA

Analysis SM 2540C 1 653166 07/29/21 09:00 VY3D TAL IRVTotal/NA 50 mL 100 mL

Analysis SM 5540C 1 653231 07/28/21 16:28 GG0B TAL IRVTotal/NA 100 mL 100 mL

Client Sample ID: 905 Lab Sample ID: 320-76717-3
Matrix: WaterDate Collected: 07/22/21 00:00

Date Received: 07/26/21 10:15

Analysis 300.0 NIH307/27/21 22:361 TAL IRV653049

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Analysis 300.0 1 653050 07/27/21 22:36 NIH3 TAL IRVTotal/NA

Analysis 300.0 DL 10 653050 07/27/21 23:35 NIH3 TAL IRVTotal/NA

Analysis 300.0 DL2 50 653050 07/27/21 23:55 NIH3 TAL IRVTotal/NA
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Lab Chronicle
Client: California Department of Water Resources Job ID: 320-76717-1
Project/Site: Cuyama Valley

Client Sample ID: 905 Lab Sample ID: 320-76717-3
Matrix: WaterDate Collected: 07/22/21 00:00

Date Received: 07/26/21 10:15

Prep 200.2 LZY707/27/21 08:10 TAL IRV653035

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total Recoverable 25 mL 25 mL

Analysis 200.7 Rev 4.4 1 653225 07/28/21 12:10 P1R TAL IRVTotal Recoverable

Prep 200.2 653036 07/27/21 08:20 LZY7 TAL IRVTotal Recoverable 25 mL 25 mL

Analysis 200.8 1 653078 07/27/21 13:43 Y2WS TAL IRVTotal Recoverable

Prep 245.1 653634 08/03/21 10:04 MA6V TAL IRVTotal/NA 20 mL 30 mL

Analysis 245.1 1 653682 08/03/21 15:10 MA6V TAL IRVTotal/NA

Analysis SM 2320B 1 653034 07/27/21 07:58 YO8L TAL IRVTotal/NA

Analysis SM 2510B 1 653681 08/03/21 15:40 VY3D TAL IRVTotal/NA

Analysis SM 2540C 1 653166 07/29/21 09:00 VY3D TAL IRVTotal/NA 50 mL 100 mL

Analysis SM 5540C 1 653231 07/28/21 16:28 GG0B TAL IRVTotal/NA 100 mL 100 mL

Laboratory References:

TAL IRV = Eurofins Calscience Irvine, 17461 Derian Ave, Suite 100, Irvine, CA 92614-5817, TEL (949)261-1022
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Accreditation/Certification Summary
Client: California Department of Water Resources Job ID: 320-76717-1
Project/Site: Cuyama Valley

Laboratory: Eurofins Calscience Irvine
Unless otherwise noted, all analytes for this laboratory were covered under each accreditation/certification below.

Authority Program Identification Number Expiration Date

California 2706State 06-30-22

The following analytes are included in this report, but the laboratory is not certified by the governing authority.  This list may include analytes for which 

the agency does not offer certification.  

Analysis Method Prep Method Matrix Analyte

SM 2510B Water Resistivity
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Method Summary
Job ID: 320-76717-1Client: California Department of Water Resources

Project/Site: Cuyama Valley

Method Method Description LaboratoryProtocol

MCAWW300.0 Anions, Ion Chromatography TAL IRV

EPA200.7 Rev 4.4 Metals (ICP) TAL IRV

EPA200.8 Metals (ICP/MS) TAL IRV

EPA245.1 Mercury (CVAA) TAL IRV

SMSM 2320B Alkalinity TAL IRV

SMSM 2510B Conductivity, Specific Conductance TAL IRV

SMSM 2540C Solids, Total Dissolved (TDS) TAL IRV

SMSM 5540C Methylene Blue Active Substances (MBAS) TAL IRV

EPA200.2 Preparation, Total Recoverable Metals TAL IRV

EPA245.1 Preparation, Mercury TAL IRV

Protocol References:

EPA = US Environmental Protection Agency

MCAWW = "Methods For Chemical Analysis Of Water And Wastes", EPA-600/4-79-020, March 1983 And Subsequent Revisions.

SM = "Standard Methods For The Examination Of Water And Wastewater"

Laboratory References:

TAL IRV = Eurofins Calscience Irvine, 17461 Derian Ave, Suite 100, Irvine, CA 92614-5817, TEL (949)261-1022
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Sample Summary
Client: California Department of Water Resources Job ID: 320-76717-1
Project/Site: Cuyama Valley

Lab Sample ID Client Sample ID Matrix Collected Received

320-76717-1 903 Water 07/22/21 00:00 07/26/21 10:15

320-76717-2 904 Water 07/22/21 00:00 07/26/21 10:15

320-76717-3 905 Water 07/22/21 00:00 07/26/21 10:15
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Login Sample Receipt Checklist

Client: California Department of Water Resources Job Number: 320-76717-1

Login Number: 76717

Question Answer Comment

Creator: Skinner, Alma D

List Source: Eurofins Calscience Irvine

List Number: 2

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

N/AThe cooler's custody seal, if present, is intact. Not present

N/ASample custody seals, if present, are intact. Not Present

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice. Water present in cooler; indicates evidence of 
melted ice.

FalseCooler Temperature is acceptable. Cooler temperature outside required temperature 
criteria.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

N/ASample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

TrueContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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