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March 26, 2024 12335_19_5

Arthur J. Wylene, General Counsel

Rural Country Representatives of California
1215 K Street, Suite 1650

Sacramento, CA 95814

Subject:  Groundwater Well Assessment - 12001 La Grange Rd. Jamestown, California 95327
Dear Arthur J. Wylene:

This letter report presents the results of a groundwater well assessment performed for an onsite well (Well 1) at
12001 La Grange Rd. Jamestown, California 95327, on Accessor Parcel Number (APN) 631905600 (Site). The
assessment was conducted to determine the feasibility of using Well 1 to serve as a source of groundwater for a
proposed project on the Site. The assessment included conducting a 24-hour constant rate pump test to estimate
the capacity of Well 1 with the existing pump and to estimate the projected drawdown in the well. Drawdown
projections were also calculated to estimate the long-term water level response to pumping and determine if the
well can feasibly produce the proposed project’s total annual water demand of 24.65 acre-feet per year.

Well 1 is located along the eastern border in the southern portion of the Site at latitude 37.8372204020001,
longitude -120.503055311 (Figure 1). Well 1 is an operational well that services a storage tank on APN
631904400—the adjacent property to the east. There are two additional groundwater wells on the property; Well
2, which is inactive, and Well 3, which is assumed to provide water to the adjacent parcel to the west—APN
631905100.

1 Previous work

Dudek performed an initial site inspection and data review in October 2023. A Preliminary Groundwater Well
Evaluation (Evaluation) was provided to the client on October 20, 2023, and is included in Attachment A. The
Evaluation included a desktop study and a site reconnaissance. The desktop study identified 15 well completion
reports from the California Department of Water Resources (DWR) database for wells located on and near the Site.
The site reconnaissance identified two groundwater wells on the Site—a third onsite groundwater well (Well 3) was
identified after the Evaluation was completed. One well completion report (Legacy Log Number 247908) showed
matching characteristics to construction features observed during the site reconnaissance at Well 1. The well
completion report for Well 1 stated that the estimated (short term) discharge rate from Well 1 was 400 gallons per
minute (gpm). The Evaluation recommended performing a video survey of Well 1 and Well 2, and a production rate
test at Well 1. No work was recommended at Well 3 because it was identified after the Evaluation and because it
is actively used by the adjacent parcel owners and an interruption to their water supply was not desired.

Dudek’s contractor, Abbey Water Wells, removed the existing pump at Well 1 and performed a downhole video
survey in February 2023. No video survey was conducted at Well 2 because Abbey Water Wells could not access
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TO: ARTHUR J. WYLENE
SUBJECT: GROUNDWATER WELL ASSESSMENT - 12001 LA GRANGE RD. JAMESTOWN, CALIFORNIA 95327

the well with their service truck due to wet ground conditions. A Well Conditions Assessment Memorandum (Memo)
was provided to the client on February 14, 2024, and is included in Attachment B. The Memo included a review of
a downhole video survey at Well 1. The video survey identified the following notable well conditions:

= The well casing is 8-inch diameter steel and extends from ground surface to 15-feet below ground surface
(bgs). The well is open borehole from 15 feet bgs to approximately 412 feet bgs. Static groundwater level
was observed at 27 feet bgs. The well does not have a 50-foot sanitary seal, which is required to permit a
well for a public drinking water system in California.

= The 15-hoursepower pump is installed on 3-inch drop pipe to a depth of approximately 363 feet bgs.

= The total depth of the well, as observed from the video survey, is approximately 412 feet bgs. The well
completion report states that the total depth of the well when it was drilled was 460 feet bgs. Based on the
information in the DWR report and the video survey, there is either fill or an obstruction from the original
depth of the well to 412 feet bgs.

= According to the well completion report, approximately 275 gpm of flow occurred from fractures at depths
below the depth of 412 feet bgs reported in the well video (between 412-460 ft bgs).

Abbey Water Wells also installed a 1-inch PVC sounding tube to 363 feet bgs to record water levels during
production rate testing.

2 Hydrogeologic Conditions

The surficial geology at the Site is mapped as the Copper Hill Formation, which consists of andesitic to basaltic
metavolcanic rock (Higgins 1997)1. The area around the Site includes similar hard rock geology consisting of
metasedimentary rocks, the Gopher Ridge Formation, the Penon Blanco Formation, Metavolcanic rocks, granitic
rocks, ultramafic rocks, and mélange (Higgins 1997) (Figure 2). Three fault traces that trend northwest-southeast
are documented near the Site (Figure 2). There is no alluvial material mapped on or near the Site.

The lithology documented in well completion reports from wells drilled near the Site consists of fractured
“greenstone”, slate, and schist. These rock types are typical metamorphic rocks of the area and are generally not
considered water-bearing material. Wells drilled in hard rock can produce groundwater if the rock is fractured, the
fractured rock aquifer is extensive, and the fractures connect to a recharge source. The presence and connectivity
of water-bearing fractures are unpredictable and the yields from these fractures can vary dramatically. Initial
estimated yields from wells documented on and near the Site range from 1 gpm to 60 gpm, with the exception of
Well 1, which had a documented estimated yield of 400 gpm in the DWR report.

1 Higgins, C.T. 1997. Mineral Land Classification of a Portion of Tuolumne County for Precious Metals, Carbonate Rock, and Concrete-
Grade Aggregate. California Division of Mines and Geology. Open-File Report OFR-97-09.
https://ngmdb.usgs.gov/Prodesc/proddesc_98231.htm
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3 Production Rate Testing

3.1 Testing Procedures

A 24-hour constant rate pump test was performed on Well 1 from February 23, 2024, to February 24, 2024. Abbey
Water Wells supplied a 4-inch totalizing flow meter and discharge pipe for the test. Dudek hydrogeologist, Nicole
Tucker, conducted onsite testing activities. An Insitu pressure transducer was installed in a 1-inch PVC sounding
tube to a depth of 350 bgs and programmed to record water level measurements every 30 seconds. An Insitu
barometric pressure transducer was placed at the wellhead to correct barometric variations recorded with the
downhole pressure transducer. Power was supplied to the pump from an electrical meter near the well. The pump
used during testing was the existing pump that was installed before work on the well began. The existing pump is
a Goulds Model 95L15 that is set to 363 feet bgs on 3-inch drop pipe. The pump curve for the existing pump is
included as Attachment C. Groundwater was discharged to the adjacent field to the south of Well 1 during testing.
An electric sounder was used to measure manual depth-to-water measurements during testing and to convert
pressure readings from the pressure transducer to depth-to-water measurements. Manual depth to water
measurements were periodically recorded at Well 2, located approximately 437 feet to the southeast of Well 1

Well 1 was pumped at an average rate of 137 gpm for 24.8 hours. Groundwater recovery was measured using the
transducer for 2.9 days after the pump was shut off.

3.2 Results and Analysis

Depth to water measurements for Well 1 were plotted against time and presented in Figure 3. Static water level
recorded in Well 1 before the constant rate test was measured at 23.7 feet bgs. Well 1 was pumped at a constant
rate of 137 gpm for approximately 24 hours. Depth to water in Well 1 after 24 hours of pumping was measured at
85.5 feet bgs (equivalent to 61.8 feet of drawdown). Approximately 24 hours after the pump was shut off, the
recovered water level in Well 1 was measured at 26.7 feet bgs. There was 3 feet of residual drawdown and 88.8%
recovery to the pre-test static water level 24 hours after shutdown (Figure 3).

Drawdown data was plotted on a semi-log plot of depth to water vs elapsed time in minutes. A straight line was fit
to the semi-log drawdown curve to project drawdown over time (Figure 4). The straight light was extended to 42
days and 1 year. The extension of the line to 42 days represents the number of days the well would need to be
pumped continuously at the tested rate of 137 gpm to achieve the total annual water demand of 24.6 acre-feet per
year. The straight-line drawdown projection estimates that the depth to water would drop to approximately 97 feet
bgs (approximate drawdown of 73.3 feet) after 42 days of continuous pumping at 137 gpm and approximately
103.5 feet bgs (approximate drawdown of 79.8 feet) after 1 year of continuous pumping at 137 gpm. These
projections are estimates only and the assumptions listed in Section 3.2.1 are made for long-term planning
purposes.

Drawdown data was also plotted on a semi-log plot of drawdown vs elapsed time in minutes for Well 2. A straight
line was fit to the semi-log drawdown curve to project the estimated effects of pumping Well 1 on the water level
response observed in Well 2 (Figure 5). Approximately 3.44 feet of drawdown was observed in Well 2 during pump
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SUBJECT: GROUNDWATER WELL ASSESSMENT - 12001 LA GRANGE RD. JAMESTOWN, CALIFORNIA 95327

testing at Well 1. Well 2 is located approximately 437 feet from Well 1. These results indicate that these two wells
are hydraulically connected.

3.2.1 Assumptions

The assumptions for the analysis of the Well 1 pump test are included below:

= Static non-pumping water levels are similar to water levels measured when the 24-hour test occurred.

= No barriers to flow (i.e. faults, other boundary conditions) will be encountered during long-term pumping.
= Drawdown as a result of pumping at a constant rate for 24 hours is representative of long-term pumping.
=  Water level recovery observed during testing will remain consistent in the future.

=  Pumping at offsite wells does not affect groundwater production at Well 1.

= The fractures will not be dewatered and there will not be year over year net decline in water levels during
long-term pumping to meet project demand.

It should also be noted that pump testing at Well 1 occurred during the wet season. Surface water was observed in
a nearby retention pond. Water was observed cascading into the well during the video survey from above 20 feet
bgs, indicating that shallow water recharge was occurring. Groundwater extraction during the wet season may not
be representative of pumping and water level response during the dry season.

4 Summary and Conclusions

Well 1 was pumped for approximately 24 hours at a constant rate of 137 gpm. Approximately 61.8 feet of drawdown
was observed during pumping. Groundwater levels recovered to approximately 3 feet below the static water level
measurement recorded before pumping began, indicating approximately 88.8% recovery. Groundwater level
projections using the 24-hour constant rate data show that there is available water column in the well to produce
the annual water demand of 24.65 acre-feet per year (provided assumptions in Section 3.2.1 are met). Residual
drawdown is expected from pumping at Well 1—the total extent of which is unknown until the well is pumped long-
term and year over year water level response and production data are monitored.

Drawdown in nearby Well 2 was observed during testing at Well 1. Drawdown in other nearby wells may potentially
occur if the wells are drilled into fractures that are connected to the fractures encountered in Well 1.
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TO: ARTHUR J. WYLENE

SUBJECT: GROUNDWATER WELL ASSESSMENT - 12001 LA GRANGE RD. JAMESTOWN, CALIFORNIA 95327

Sincerely,

Syl M

Hugh MeManus, PG, CHG
SeniorHydrogeologist

Att.:  Figure 1 - Project Site
Figure 2 - Geologic Map
Figure 3 - Depth to Water Hydrograph - Well 1
Figure 4 - Depth to Water Semi-Log Projection - Well 1
Figure 5 -Drawdown Semi-Log Projection - Well 2
Attachment A - Preliminary Groundwater Well Evaluation
Attachment B - Well Condition Assessment Memorandum
Attachment C - Pump Curve

cc: Brian Grattidge, Dudek
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Geologic Descriptions

(1 Copper Hill Formation (Jvc), Andesitic to basaltic metavolcanic rock. Formed as pyroclastic deposits and lava flows in island arc.
Metasedimentary rocks (Js), Slate with subordinate metagraywacke, minor metaconglomerate and tuff. Formed as turbidites.

Gopher Ridge Formation (undifferentiated) (Jvg), Andesitic to basaltic metavolcanic rock with subordinate silicic rock. Formed as pyroclastic deposits
and lava flows in island arc.

Penon Blanco Formation (Jvp), Mafic metavolcanic rock. Formed as pyroclastic deposits and flows.
. Metavolcanic rocks (undifferentiated) (Jv), Metavolcanic rock. Generally andesitic to basaltic composition.
{ Granitic rocks (undifferentiated) (Mzg), Granite to quartz diorite. Includes main Sierran batholith and isolated plutons.
- Ultramafic rock (um), Dunite and peridotite partially or completely altered to serpentinite.
Melange (Jm), Complex of incoherent lithologies including metavolcanic rock, chert, serpentinite, schist, and marble.
Faults
@ Fault Location
= = Fault Location (Uncertain)

SOURCE: (c) 2009 Microsoft Corporation and its data suppliers; Compiled by California Geological Survey, Division of Mines and Geology, DMG Open-File Report 97-09 FIGURE 2
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TO: ARTHUR J. WYLENE
SUBJECT: GROUNDWATER WELL ASSESSMENT - 12001 LA GRANGE RD. JAMESTOWN, CALIFORNIA 95327

Attachment A
Preliminary Groundwater Well Evaluation
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MEMORANDUM

To: Arthur J. Wylene, Rural County Representatives of California

From: Hugh McManus (Dudek), Nicole Tucker (Dudek)

Subject: Preliminary Groundwater Well Evaluation - 12001 La Grange Road Property
Date: October 20, 2023

cc: Brian Grattidge (Dudek), Kayvan llkhanipour (Dudek)

Attachment(s): Figure 1 - Project Site

Appendix A - Photographic Log
Appendix B - Design Drawings for Water System Improvement
Appendix C -Well Completion Reports

This memorandum provides a summary of groundwater well information collected from a desktop study and site
reconnaissance at the property located at 12001 La Grange Rd. Jamestown, California 95327 (Project Site). The
desktop study includes a review of available information from the California Department of Water Resources (DWR)
database. The site reconnaissance included an onsite inspection of existing groundwater wells. The purpose of this
work is to document existing groundwater wells on and near the Project Site. The data collected is intended to
provide preliminary information to the Golden State Natural Resources (Client) on existing groundwater well
conditions at the Project Site, and to recommend future groundwater well work to fulfill groundwater requirements
as they pertain to the California Environmental Quality Act (CEQA).

The proposed project includes the development of a pellet processing facility (Project). The Project anticipates using
approximately 24.65 acre-feet of groundwater per year (AFY). Groundwater is expected to be supplied from an
onsite groundwater well. To meet the facilities anticipated groundwater demand, the onsite well will need to produce
approximately 15.5 gallons per minute (gpm) continuously per year. The maximum anticipated flow rate is
estimated to be 216 gpm.

The Project is subject to CEQA and there are two relevant CEQA environmental thresholds related to the use of
groundwater at the Project Site. The thresholds are:

1) Would the project substantially decrease groundwater supplies or interfere substantially with groundwater
recharge such that the project may impede sustainable groundwater management of the basin?

And,

2) Would the project have sufficient water supplies available to serve the project and reasonably foreseeable
future development during normal, dry, and multiple dry years?

The overlying goal of this memorandum is to provide preliminary groundwater well information to inform future work
for the Project to satisfy CEQA requirements.

DUDEK.COM




MEMORANDUM
SUBJECT: PRELIMINARY GROUNDWATER WELL EVALUATION - 12001 LA GRANGE ROAD PROPERTY

1 Desktop Study

Well Completion Report Information

Dudek reviewed available well completion reports from the DWR well completion report database. DWR well
completion reports provide details on well construction, lithology, groundwater depth encountered while drilling,
and an estimate of production rate. Well completion reports are categorized within the DWR database by meridian,
township, range, and section (MTRS) of the public land survey system (PLSS). Well coordinates (latitude and
longitude) are not always available on well completion reports. Dudek searched PLSS MTRS number MO1S13E23
and MO1S13E14 (Figure 1).

Fifteen (15) well completion reports were available near the Project Site and reviewed for well information. The
completion reports provide information on well construction and estimated yield for wells completed near the
Project Site. Well completion reports are included in Appendix A. Table 1 presents a summary of information
obtained from the well completion reports. Figure 1 includes estimated locations of the wells based on descriptions
reviewed in the well completion reports. These estimated locations are based on limited data and may not represent
the actual locations of the wells.

Table 1. Well Completion Report Information

el Legac Total Screen LIt Casin Bl
Completion gacy Year to Casing . g Yield
Log MTRS - Depth Interval ] Diameter
Report Number Drilled (feet) (feet) Water Material (inches) (gpm)
Number (feet)
WCR2014- None
015585 0994016 | MO1S13E23 2014 760 (open) 40 PVC 6 2
WCR1984-
004416 247908 | MO1S13E23 1984 465 Unknown 35 Steel 8 400
WCR1964- 88496 MO1S13E23 1964 125 22-28 22 Steel 6.625 20
000521
WCR1983-
003470 246207 MO1S13E23 1983 550 140-195 95 Steel 8 15
WCR1963- 88491 MO1S13E23 1963 125 Unknown 18 Unknown 6.625 14
000418
WCR2014-
015583 0994025 | M0O1S13E23 2014 400 Unknown 60 PVC 6 10
WCR1964- 88232 MO1S13E23 1964 185 Unknown 48 Unknown 6.625 7
000533
WCR1963- 88490 MO1S13E23 1963 400 Unknown 40 Unknown 6.625 1
000417
WCR1960- None
000001 21349 MO1S13E23 1960 500 (Open) 24 Steel 6.625 3
WCR2014- None
015587 0994009 | MO1S13E23 2014 700 (Open) 50 PVC 6 7
WCR1982-
003102 245870 | MO1S13E23 1982 140 Unknown 10 PVC 6 60
WCR1984- None
004375 248535 | MO1S13E23 1984 600 (Open) 35 PVC 8 10
WCR1974- None
000724 92768 MO1S13E14 1974 500 (Open) NA Unknown 6 2

12335.18
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MEMORANDUM
SUBJECT: PRELIMINARY GROUNDWATER WELL EVALUATION - 12001 LA GRANGE ROAD PROPERTY

Table 1. Well Completion Report Information

Well Legac Screen Depth Casin Estimated
GemplE e Lgo ’ Depth Interval to G Diametir el
RO Num%er i (fez,t) (feet) LI | LAl (inches) (gpm)
Number (feet)
ngffgg 26491 MO1S13E14 | 1977 675 Unknown NA PVC 6.625 Unknown
WCR1991-
002438 338977 | MO1S13E14 | 1991 190 130-190 30 PVC 4 60

Note: MTRS = Meridian, Township, Range, and Section; gpm = gallons per minute.

Well completion reports for wells near the Project Site indicate that these wells were drilled between 1960 and
2014 to depths ranging from 125 feet to 760 feet. Depth to water measurements ranged from 10 feet below ground
surface to 95 feet below ground surface, although depth to first water observed while drilling tended to be at depths
greater than 100 feet bgs, where applicable. Initial estimated yields reported ranged from 1 gpm to 60 gpm, with
the exception of one well that may be located on the Project Site with an estimated yield of 400 gpm. Based on the
available well data, it appears the wells drilled on and near the Project Site have estimated yields below the
estimated maximum yield required by the Project of 216 gpm. It should be noted that well yields from well
completion reports are generally established only after a short period of pumping and are not a representative long
term sustainable production rate. In addition, the initial estimated yield during well construction is conducted when
the well is new and performing at its highest efficiency. Well efficiency, and subsequently well yield, tend to degrade
over time due to accumulations on the well screen and/or in the filter pack.

The estimated yield of 400 gpm from the well with Legacy Log Number 247908 that may be located on the Project
Site is an anomaly compared to the wells drilled in the area. This well is not drilled to a deeper depth than other
wells that have much lower estimated yields and there are no major differences in lithology that would show that
this well was drilled in an area that would produce higher rates of groundwater flow. This well may have been located
during the site reconnaissance and is discussed further in Section 2.

There are three (3) well completion reports (Legacy Log Numbers 88496, 88490, and 88491) that were drilled
from 1963 to 1964 that have location descriptions that may place the wells on the Project Site. The wells were
drilled to depths ranging from 125 feet below ground surface to 400 feet below ground surface and had estimated
yields of 1 gpm to 20 gpm. A steel casing located during the site reconnaissance that was filled with sediment may
correlate to one of the three wells (see Section 2).

Two (2) well completion reports (Legacy Log Numbers 0994025 and 0994016) included the current address to the
Project Site. Both wells were drilled in 2014 and had depths ranging from 400 feet below ground surface and 760
feet below ground surface. The estimated yields ranged from 2 gpm to 10 gpm. These wells have PVC casings and
were not observed on the Project Site during the site reconnaissance. The wells may be located on adjacent parcels
to the Project Site.

The lithology from wells drilled near the Project Site consists of fractured “greenstone”, slate, and shist. These rock
types are typical metamorphic rocks of the area and are generally not considered water-bearing material. Wells
drilled in hard rock can produce adequate water if the rock is fractured, the fractured rock aquifer is extensive, and
the fractures connect to a recharge source. The presence and connectivity of water bearing fractures is
unpredictable and the yields from these fractures can vary dramatically. It is not typical to assume high groundwater

12335.18
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MEMORANDUM
SUBJECT: PRELIMINARY GROUNDWATER WELL EVALUATION - 12001 LA GRANGE ROAD PROPERTY

well yields from hard rock wells due to a lack of available storage. Based on the desktop review, no relatively high
yielding alluvial water-bearing material is located at the Project Site.

Sustainable Groundwater Management
The Project Site is not located within a groundwater basin, as defined in the 2018 update to DWR Bulletin 118.
Client Data

A design drawing for a Water System Improvement Plan was provided by the Client (Appendix B). The drawing was
drafted by Frank Walter and Associates and dated April 31, 1993. The drawing includes two on-site wells. One well
is located near the eastern boundary of the Project Site and is labeled as a 400 gpm well, which matches the
estimated yield from Legacy Log Number 247908. A second well is located near La Grange Road adjacent to a
10,000-gallon water tank. The rate for the second well is not included in the drawing. It is unknown if the water
system features included in the drawing were installed and if they are still present at the Project Site.

2 Site Reconnaissance

Dudek hydrogeologist, Nicole Tucker, performed a site reconnaissance at the Project Site on September 29, 2023.
The reconnaissance included walking the property, making general observations, and documenting the well
locations. Two (2) groundwater wells were observed on the Project Site. Groundwater well locations documented
during the site reconnaissance are included in Figure 1. Information gathered during the site reconnaissance is
included in Table 2. Photographs collected during the site reconnaissance are included in Appendix C.

Table 2. Onsite Groundwater Well Information

. . Production
Use Qasmg Casm_g Depth Seli2in Rate Pump Size S
Type D_|ameter Material (feet) Interval (gallons per  (Horsepower) tatus
(inches) Type (feet) .
minute)

Onsite . .
well 1 Industrial 8 Steel Unknown Unknown Unknown 15 37.1 Active
Onsite Unknown 6 Steel Unknown Unknown Unknown Unknown/no 22.7 Inactive
Well 2 power supply

Note: btoc = below top of casing
Onsite Groundwater Well 1

Onsite groundwater well 1 (Well 1) is located along the eastern border of the southern portion of the Project Site at
latitude 37.8372204020001 and longitude -120.503055311 (Figure 1). The well is in a wooden wellhouse that is
open on one side (Photograph 1). A submersible pump is installed in the well. It appeared that there is a power drop
from a powerline near the well. A control box is located near the well (Photograph 2). Field staff was unsuccessful
in their attempt to turn the well on with the controls in the control box, therefore, operation of the well was not
confirmed during the site reconnaissance. A pump saver is connected to the electrical box for the well (Photograph
3). The well casing that was visible above ground surface appeared to be an 8-inch diameter steel casing. The
casing extends from bare ground at land surface and no concrete well pad was observed (Photograph 4). A steel
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D U D E K OCTOBER 2023 4



MEMORANDUM
SUBJECT: PRELIMINARY GROUNDWATER WELL EVALUATION - 12001 LA GRANGE ROAD PROPERTY

plate is secured to the top of the well casing and includes an access port in which water levels can be measured
(Photograph 5). No sounding tube was observed in the access port. Wellhead discharge piping includes a 4-inch
galvanized pipe that includes a tee (Photograph 4). Piping that extends vertically from the tee is reduced and
includes a pressure gauge, valve, and water sampling spigot (Photograph 6). Piping that extends horizontally from
the tee connects to a 6-inch discharge pipe at a flange. Discharge flows through two pipes that are controlled with
two valves (Photograph 7). Both pipes enter the ground to the west and north side of the well. The direction and
location of the discharge pipes are unknown after entering the ground at the well. A static depth to water
measurement was measured at 37.1 feet below the top of the well casing during the site reconnaissance.

Three submersible pumps were observed on the ground near the well (Photograph 8). The pumps appeared used
and ranged from 20 horsepower (hp) to 15 hp. At least one pump had accumulation of iron-type deposits visible on
the pump assembly (Photograph 9). A sticker on the inside of the electric panel box indicates that a Franklin Electric
15 hp 6-inch submersible pump is installed in the well (Photograph 10). The size of the pumps and diameter of the
well casing correlate Well 1 with Legacy Log Number 247908

Onsite Groundwater Well 2

Onsite groundwater well 2 (Well 2) is located along the western border of the southern portion of the Project Site at
latitude 37.8365150590001 and longitude -120.504190473 (Figure 1). The well is located in an open field with
no cover (Photograph 11). The well appeared to be inactive and is not connected to power. The 6-inch diameter
steel casing extends from bare ground and there was no concrete well pad observed around the casing. Wellhead
discharge piping is 2-inch diameter galvanized pipe. The discharge piping from the wellhead extends horizontally
approximately one foot from the wellhead and terminates at a backflow device. The well was not turned on to verify
flow because there is no power currently connected to the well. The top well seal includes an access port for
measuring groundwater levels. A sounding tube was not observed. A static depth to water measurement was
measured at 22.7 feet below the top of the well casing during the site reconnaissance.

In addition to the two groundwater wells observed onsite, steel casing was observed in an open borehole located
in the northern portion of the Project Site (Photograph 12). The casing appeared to be filled with rock debris to
approximately 2.7 feet below ground surface.

3 Summary and Recommendations

There are two (2) onsite groundwater wells on the Project Site. Well 1 may be an active well, but the pump was not
turned on to confirm. Well 2 is not active and does not have power, although a pump appears to be installed in the
well.

A well completion report (Legacy Log Number 247908) shows matching characteristics to construction features
observed during the site reconnaissance at Well 1. The casing diameter and general location of the well as shown
on the well completion report is consistent with Well 1. Additionally, the plot plan provided by the client (Appendix
B) calls out Well 1 as being a 400 gpm well, which is consistent with the estimated yield shown on the well
completion report. The well is also equipped with a 15 hp pump and 4-inch diameter drop pipe, which would indicate
the well may have produced at a higher rate than wells drilled nearby (see Table 1). The connection between this
well completion report should be confirmed by removing the pump from the well and performing a video survey to
observe downhole completion information.
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The presence of three used pumps located on the ground near Well 1 warrant further investigation of the well. Used
pumps near a well can indicate that the well is not operating as designed or the pumps are being compromised by
a water quality or sanding issue. One common cause for pump failure is pumping groundwater and drawing the
water level to the pump intake, which causes the pump to overheat and fail. This could be caused by a pump that
is oversized for the well (e.g. the pump is pumping water at a higher flow rate than the well can sustain). A pump
saver was observed near the control box for Well 1, but the date of installation is unknown. A pump saver would
prevent pump failure, due to drawing water levels to the pump depth, by turning the pump off when water levels
reach a specific elevation below which would potentially cause damage to the pump. An investigation of Well 1 is
recommended to determine the sustainable production from the well and determine if the existing pump is
oversized. The investigation would include a downhole video survey and production rate testing. Well rehabilitation
may be recommended based on the findings of the downhole video survey.

A well completion report for Well 2 was not found based on the limited location information included in well
completion reports near the Project Site. Well 2 may have limited yield based on the size of the discharge piping (2-
inch diameter). The well is also not active and does not have power, which may indicate that it may not have been
functional for an extended time. To further investigate Well 2, the pump should be removed, and a video survey
should be performed. If the video survey shows that the well is in good condition, it may be considered for production
rate testing, although testing at Well 1 should be the priority. Well 2 should be used as a monitoring well during
production rate testing at Well 1.

To assess whether the Well 1 is suitable for use and is suitable to supply the Project with a long-term water supply
to meet the demand, Dudek recommends that a video survey and production rate testing is performed at Well 1.
Before the recommended work is performed at Well 1, it should be turned on and monitored to observe if the pump
prematurely shuts off due to the pump saver. Early shut off of the pump would indicate that the pump is oversized
for the well and that a smaller pump should be installed for production rate testing. Water levels should also be
measured during pumping to monitor groundwater level drawdown and avoid drawing the water levels to the pump.

Production rate testing would include a step drawdown test to determine an ideal pumping rate for a constant rate
pumping test. The constant rate test should be conducted for a period of at least 24 hours. The results of the
constant rate test should be used to record the water level response (drawdown) to pumping and recovery after
pumping has ceased. These projections could estimate if Well 1 is suitable for sustainable groundwater production
to meet the demands for the Project.

Dudek recommends the following steps to further evaluate the onsite groundwater well:

= Perform downhole video survey at Well 1.
- Temporarily remove pump and motor.
- Allow well to sit idle with no downhole equipment for at least 24-hours.
- Perform video survey.

- Install PVC sounding tube (at least 1-inch in diameter) to the depth of the pump to record depth to
water when pump and motor is installed.

The video survey should be reviewed by a professional geologist or hydrogeologist to assess the condition of the
well and the construction details.

= Step drawdown testing

12335.18
D U D E K OCTOBER 2023



MEMORANDUM
SUBJECT: PRELIMINARY GROUNDWATER WELL EVALUATION - 12001 LA GRANGE ROAD PROPERTY

Install temporary test pump and discharge equipment (including flow meter).
Set recording water level transducers to monitor water levels.
Run the pump for at least three (3) different flow rates.

Project drawdown data at each step to determine a flow rate for a constant rate test.

The step drawdown test should be conducted and analyzed by a professional geologist or hydrogeologist.

=  Constant rate test

Pump well at a constant rate for at least 24-hours.
Download data from transducers during and after test to monitor drawdown and recovery, respectively.

The constant rate test should be conducted and analyzed by a professional geologist or hydrogeologist. The results
of the constant rate test can provide an estimate of long-term drawdown associated with pumping the onsite well
at the desired flow rate as well as an estimate of the long-term sustainable production from the on-site well.
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Well Completion Reports
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WATER WELL DRILLERS REPORT
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DRILLING 5
TRy METHOD 1A I-?.V 1R FLuD W AteRr -
SURFACE S( RIPTION _
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ﬁex‘mit Xo. or Date.
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WATER WELL DRILLERS REPORT
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(10) WATER LEVELS: 96- WELL DRILLER'S STATE\!E\IT
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MEMORANDUM
SUBJECT: PRELIMINARY GROUNDWATER WELL EVALUATION - 12001 LA GRANGE ROAD PROPERTY

Appendix B

Design Drawing for Water System Improvement
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SUBJECT: PRELIMINARY GROUNDWATER WELL EVALUATION - 12001 LA GRANGE ROAD PROPERTY

Appendix C
Photographic Log
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APPENDIX C/ SITE PHOTOGRAPHS

Photograph 1. Well 1 located along the eastern Photograph 2. Electrical power box located near Well
boundary of the Project Site in a wooden well house 1.
with one open side.

Photograph 3. Pump saver installed in the electrical Photograph 4. Well 1 casing and discharge piping.
box next to Well 1. Submersible pump has power.

1233518
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APPENDIX C / SITE PHOTOGRAPHS

Photograph 5. Access hole located on the steel plate Photograph 6. Vertical wellhead equipment at Well 1
covering Well 1. A PVC sounding tube was not includes a sampling spigot, valve, and pressure
observed. gauge.

Photograph 7. Discharge pumping and valves from Photograph 8. Used pumps located near Well 1. Three
Well 1. (3) used pumps were observed.

1233518
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APPENDIX C/ SITE PHOTOGRAPHS
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Photograph 9. Iron type material observed on one of Photograph 10. Sticker located on the electrical box
the used pumps located near Well 1. at Well 1 indicating the downhole pumps make, size,
and model.

Photograph 11. Well 2 located in an open field. Photograph 12. An open hole with steel casing
Discharge piping was observed at the surface, but the located towards the north of the Project site. Rocks
well is not connected to power. and debris were observed approximately 2.7 feet

below the cement pad

1233518
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TO: ARTHUR J. WYLENE
SUBJECT: GROUNDWATER WELL ASSESSMENT - 12001 LA GRANGE RD. JAMESTOWN, CALIFORNIA 95327

Attachment B
Well Condition Assessment Memorandum
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DUDEK

MAIN OFFICE

605 THIRD STREET

ENCINITAS, CALIFORNIA 92024
T 800.450.1818 F 760.632.0164

MEMORANDUM
To: Arthur J. Wylene, Rural County Representatives of California
From: Hugh McManus (Dudek)
Subject: Well Condition Assessment - 12001 La Grange Road Property
Date: February 14, 2024
cc: Brian Grattidge (Dudek)
Attachment(s): Figure 1 - Project Site

Attachment A - Dr. Well Wellbore Video Report
Attachment B - Photographic Log
Attachment C - Well Completion Report

The memorandum summarizes field activities and an assessment of data collected at 12001 La Grange Rd.
Jamestown, California 95327 (Site) from January 30, 2024, to February 7, 2024. The well condition assessment
was conducted on Well 1 to confirm well completion information and make observations of the condition of the
well. This assessment is intended to guide future activities at the well, including a step drawdown test, a constant
rate test, and continued production from the well for a proposed project.

Well 1 is located along the eastern border of the southern portion of the Site at latitude 37.8372204020001,
longitude -120.503055311 (Figure 1). Field activities associated with the well condition assessment included
removing the well house and pump from Well 1, conducting a downhole video survey, and reinstalling the pump
with a sounding tube. The downhole video survey was reviewed to determine the condition of the well and to prepare
for production rate testing.

Field Activities

Dudek contracted with Abbey Water Well Services (Abbey) of Valley Springs, California to perform the pump removal
and reinstallation. Abbey contracted with Dr. Well Water Well Services (Dr. Well) of Fair Oaks, California, to perform
the downhole video survey.

Abbey mobilized a pump rig to the Site on January 30, 2024. Abbey removed the well house surrounding Well 1
before removing the pump from Well 1. Abbey removed 357 feet of 3-inch steel drop pipe, #8 wire, and a 15 horse-
power submersible pump and motor. Following the removal of the pump, a static water level of 32 feet below the
top of the well casing was measured and total well depth was measured at approximately 404 feet below the top
of the well casing. There were red/oxidized iron deposits observed on the pump equipment that was removed from
the well.

DUDEK.COM




MEMORANDUM
SUBJECT: WELL CONDITION ASSESSMENT - 12001 LA GRANGE ROAD PROPERTY

Dr. Well performed a downhole color video survey on February 6, 2024. The Wellbore Video Report from Dr. Well is
included in Attachment A. A Dropbox link to the video survey is provided below:

https://www.dropbox.com/scl/fi/5pl1zhfgk87kb0325fvosd/12001-La-Grange-Rd-pt-
1.mp4°?rikey=a2no3pnddtj4t0rg4cgj4prw5&dI=0

On February 7, 2024, Abbey reinstalled the pump into Well 1 as well as 363 feet of 1-inch diameter PVC sounding
tube along the entire length of the drop pipe. The top of the sounding tube sits flush beneath the well cover and
can be accessed from a hole in the well cover. Abbey enlarged an existing hole on the well cover to allow access to
the sounding tube. Abbey reconnected the service connection at the discharge head of Well 1 on February 8, 2024.

Observations and Assessment

Dudek hydrogeologist, Hugh McManus, reviewed the video survey and documented observations in Table 1. A
photographic log of still frames from the video survey is included in Attachment B. Mr. McManus compared the
California Department of Water Resources well completion report for Well 1 (No. 247908, Attachment C) to
observations made during the review of the downhole video survey.

Well 1 is constructed with 15 feet of 8-inch steel casing from ground surface to 15 feet bgs. The steel casing shows
signs of degradation and is pitted and flaking. The borehole is open—with no casing—from 15 feet bgs to the total
depth of the well. Deposits (assumed iron deposits) were observed along the entire length of the borehole, present
as a thin film near the top of the borehole and increased to nodules towards the bottom. Static groundwater level
was observed at 27 feet bgs. Large cavities and fractures—which are typically sources of water flow to a groundwater
well drilled in fractured rock—were observed at 18 feet bgs (above the static water level surface), 133 feet bgs, 264
feet bgs, 352-360 feet bgs, 366 feet bgs, 385 feet bgs, and 400-407 feet bgs. The camera could not advance
further than 412.2 feet bgs, indicating the current bottom of the well.

The well completion report states that the well was drilled in 1984 (40 years ago). Lithologic information from the
well completion report states that brown slate was observed from ground surface to 8 feet bgs, and that layers of
greenstone with quartz stringers were observed from 8 feet bgs to 465 feet bgs. The estimated yield when the well
was drilled—as noted on the well completion report—was plus or minus 400 gallons per minute (gpm). The
completion report confirms the presence of 8-inch steel casing from ground surface to 15 feet bgs, and that no
casing was installed below 15 feet bgs. The completion report also notes that the well was drilled to 465 feet bgs,
and that water-bearing fractures (with estimated cumulative flow rates) were observed while drilling at 265 feet bgs
(2 gpm), 350 feet bgs (30 gpm), 402 feet bgs (100 gpm), 410 feet bgs (125 gpm), 423 feet bgs (250 gpm), and
460 feet bgs (400 gpm). First water observed during drilling was 265 feet bgs, and the static water level
measurement recorded after the well was completed was 35 feet bgs.

Well 1 appears to be suitable for production rate testing. Well 1 may have decreased production compared to when
it was originally drilled due to fill or an obstruction in the borehole below 412 feet bgs. According to the well
completion report, approximately 275 gpm was contributed by fractures from 423 feet bgs to 460 feet bgs, which

12335_19_4 2
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MEMORANDUM
SUBJECT: WELL CONDITION ASSESSMENT - 12001 LA GRANGE ROAD PROPERTY

are now obstructed and may be sealed off, preventing flow contributions to the well. Well 1 does not have a 50-foot
sanitary seal and will therefore not be suitable for service in a potable water system.1

Table 1. Video Survey Observations

(f egf Etetl]ow Attachment B
Observation Photograph
ground
Log Number
surface)
0-15 Steel well casing. Casing is pitted throughout. Noticeable “flaking” or spalling 1
starting at 5 feet bgs, increases at 10 feet bgs and continues to 15 feet bgs.
15 Steel casing ends. Start of open borehole. Minor water appears to be entering 2,3
borehole at joint between borehole and casing.
18 Large cavity. Visible boulders, some water cascading down borehole. Casing 4

debris observed on ledge of boulders. The borehole is not round. Boulders
appear loose.

27 Static water level. Some unrecognizable debris on water surface. Visibility ok. 5

27-50 Open borehole. Borehole in good condition within minor buildup. No visible -
fractures. Water clarity ok. Some debris falling in water column.

50-62 Increase in buildup on borehole wall. No visible fractures. -

62-133 Increase in casing wall buildup. Nodules begin to form. Appears to decrease 6

borehole size due to buildup. No visible fractures. Water clarity ok. Some
floating debris in water column.

133 Minor fracture. -
133-264 | Open borehole with some buildup on borehole wall. Visibility ok. -
264 Minor fracture. 7

264-352 | Open borehole with some buildup on borehole wall. Visibility ok. Water -
becomes slightly cloudy.

352-360 | Fracture. Medium. Appears to have buildup on fracture openings. 8
366 Minor facture. Appears to have buildup on fracture openings. -
375-385 | Increase in buildup on borehole walls. Large nodules. -
385 Fracture with buildup. -
401-411 | Large open cavity with buildup. Loose boulders. 9,10
407 Loose object in cavity partially obstructing borehole. Potentially pipe tape? 11
411.7 Camera loses visibility after entering fill (downhole video view). -
412.2 Total depth of video survey run. 12

1 According to the California Department of Water Resource California Well Standard, Bulletin 74-90, the minimum depth seal for a
community water supply must extend 50 feet below ground surface. https://water.ca.gov/Programs/Groundwater-
Management/Wells/Well-Standards/Combined-Well-Standards.

D U D E K 12335_19_4 3
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MEMORANDUM
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Summary and Recommendations

Notable information from this assessment includes:

= The well casing is 8-inch diameter steel and extends from ground surface to 15-feet bgs. The well is open
borehole from 15 feet bgs to approximately 412 feet bgs. Static groundwater level was observed at 27 feet
bgs. The well does not have a 50-foot sanitary seal, which is required to permit a well for a drinking water
system in California.

= The 15-hoursepower pump is installed on 3-inch drop pipe to a depth of approximately 363 feet bgs. A 1-
inch sounding tube was installed along the entire length of the drop pipe to record groundwater level
measurements.

= The total depth of the well, as observed from the video survey, is approximately 412 feet bgs. The well
completion report states that the total depth of the well when it was drilled was 460 feet bgs. There is either
fill or an obstruction from the original depth of the well to 412 feet bgs.

= According to the well completion report, approximately 275 gpm of flow occurred from fractures at depths
greater than the current total depth of the well.

=  Some fractures in the borehole include large cavities that appear to have loose boulders. This information
should be conveyed to any contractor working on the well because loose boulders have the potential to fall
into the well, which could create an obstruction or cause the pump to become stuck in the well.

D U D E K 12335_19_4 4
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Attachment A
Dr. Well Wellbore Video Report



] Dr. Well, Water Well Services, Inc.
We”bOre VldeO Report P.O. Box 1685 Fair Oaks, CA. 95628

Phone: (916) 536-9319 Fax: (916) 962-7381 Web: www.drwaterwell.com

Company: Abbey Water Well Service INC Invoice No: Run No.: 1
Address: 10706 CA 26 Well Number: 1200 La Grange Rd #1
City: Valley Springs State: CA Zip: 95252 Survey Date: Feb 6, 2024
Requested By: Steve Watson P.O.: Well Owner:
Copy To: Camera: CCV Color Flip Camera - Short L.H.
Reason For Survey: General Inspection Zero Datum: Top of Casing
Operator: _Erin Fulton Lat.: 37.8372526 Long.: -120.5030457 Sec: Twp: Rge:
Location: 12001 La Grange Rd, Jamestown Depth: Van: 4
Casing I.D. At Surface: 8.25" |.D. Reference: Measured Casing Corrosion: Moderate
(NOTE: Latitude and Longitude values determined using a recreational GPS accurate to about +/- 45'. SEC, TWP and RGE then determined using the TRS conversion program, accuracy not guaranteed.)
SELECTED WELLBORE SNAPSHOTS | (Stiescar - reon WELLBORE / CASING INFORMATION
15' Casing Ends
18 Cavity
27" Static Water Level (SWL)
355’ Cavity
386' Cavity
401 Cavity

412 Fill, Bottom, End of Survey

355 386"

Recommendations:

Airlift
412'

RE-T.V.

Page No. 1 Notes:



Attachment B
Photographic Log



ATTACHMENT B / PHOTOGRAPHIC LOG

Photograph 1. 8-inch diameter steel casing shows Photograph 2. Steel casing ends at 15 feet bgs.
signs of deterioration. Becomes open borehole to total depth of the well.

Photograph 3. Joint between steel casing and open Photograph 4. Large cavity at 18 feet bgs.
borehole at approximately 15 feet bgs.

DU DE K 12335_.19_4 1

FEBRUARY 2024



ATTACHMENT B / PHOTOGRAPHIC LOG

Photograph 5. Static depth to water is approximately Photograph 6. Buildup on borehole wall.
27 feet bgs.

Photograph 7. Minor fracture at approximately 264 Photograph 8. Fractures starting at approximately
feet bgs. Approximate depth of first water 352 feet bgs.

encountered during drilling according to the DWR well

completion report.
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ATTACHMENT B / PHOTOGRAPHIC LOG

Photograph 9. Large open cavity at approximately 401 Photo Number 10. Buildup along borehole walls and

feet bgs. fractures.
Photo Number 11. Loose object in borehole. Photo Number 12. Total depth of well, 412.2 feet bgs.
DUDEK 1233519_4
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Residential Water Systems

Goulds Water Technology
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