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Dear Mr. Styers:

Comments on the Notice of Determination for an Addendum to the 1991
Environmental Impact Report: Water from the Owens Valley to Supply the Second
Los Angeles Aqueduct 1970 to 1990, 1990 Onward, Pursuant to a Long-Term
Groundwater Management Plan for Replacement of Wells W247 and W379 (Project),
SCH# 1989080705, and Notice of Exemption

The California Department of Fish and Wildlife (CDFW) reviewed a Notice of
Determination for an Addendum to the 1991 Environmental Impact Report: Water from the
Owens Valley to Supply the Second Los Angeles Agueduct 1970 to 1990, 1990 Onward,
Pursuant to a Long-Term Groundwater Management Plan for Replacement of Wells W247
and W379 (Addendum), SCH# 1989080705, and Notice of Exemption pursuant to
California Code of Regulations, title 14, section 15302, prepared by the Los Angeles
Department of Water and Power (LADWP) for the Project pursuant the California
Environmental Quality Act (CEQA) and CEQA Guidelines.?

Thank you for the opportunity to provide comments and recommendations regarding those
activities involved in the Project that may affect California fish and wildlife. Likewise, we
appreciate the opportunity to provide comments regarding those aspects of the Project that
CDFW, by law, may be required to carry out or approve through the exercise of its own
regulatory authority under the Fish and Game Code.

CDFW ROLE

CDFW is California’s Trustee Agency for fish and wildlife resources and holds those
resources in trust by statute for all the people of the State. (Fish & G. Code, 88 711.7,
subd. (a) & 1802; Pub. Resources Code, 8§ 21070; CEQA Guidelines § 15386, subd. (a).)
CDFW, in its trustee capacity, has jurisdiction over the conservation, protection, and
management of fish, wildlife, native plants, and habitat necessary for biologically
sustainable populations of those species. (Id., 8 1802.) Similarly, for purposes of CEQA,
CDFW is charged by law to provide, as available, biological expertise during public agency
environmental review efforts, focusing specifically on projects and related activities that
have the potential to adversely affect fish and wildlife resources.

CDFW is also submitting comments as a Responsible Agency under CEQA. (Pub.
Resources Code, § 21069; CEQA Guidelines, § 15381.) CDFW expects that it may need
to exercise regulatory authority as provided by the Fish and Game Code. As proposed, for
example, the Project may be subject to CDFW'’s lake and streambed alteration regulatory
authority. (Fish & G. Code, 8§ 1600 et seq.) Likewise, to the extent implementation of the
Project as proposed may result in “take” as defined by State law of any species protected
under the California Endangered Species Act (CESA) (Fish & G. Code, § 2050 et seq.),
the project proponent may seek related take authorization as provided by the Fish and
Game Code.

PROJECT DESCRIPTION SUMMARY

Proponent: Los Angeles Department of Water and Power

1 CEQA is codified in the California Public Resources Code in section 21000 et seq. The “CEQA Guidelines”
are found in Title 14 of the California Code of Regulations, commencing with section 15000.
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Objective: The objective of the Project is to amend the 1991 EIR to include the
replacement of two existing wells, well W247 with W247R with wells W379 with W379R,
respectively. Both existing wells were described and analyzed in the 1991 EIR. The
replacement wells are located in the immediate vicinity of and will have the same purpose
and capacity of the wells they are replacing.

Location: Well 379 and its replacement W379R are located in the Big Pine Wellfield,
approximately 0.5 miles north of the town of Big Pine, CA. Well 247 and W247R are
located in the Laws Wellfield approximately 5 miles north of the town of Bishop, CA.

COMMENTS AND RECOMMENDATIONS

CDFW offers the comments and recommendations below to assist LADWP in adequately
identifying and/or mitigating the Project’s significant, or potentially significant, direct and
indirect impacts on fish and wildlife (biological) resources. Based on the potential for the
Project to have a significant impact on biological resources, CDFW concludes that a
Supplemental Environmental Impact Report is appropriate for the Project.

Through the preparation of a Notice of Exemption and Addendum (LADWP, 2024a;
LADWP, 2024b) to the 1991 Environmental Impact Report for the Long-Term Groundwater
Management Plan (SCH #1989080705) (1991 EIR) (Inyo County Water Department
(ICWD) and LADWP, 1991a), LADWP asserts that the original 1991 document has already
analyzed the impacts from operating these two new wells, W247R and W379R, casting
them as replacement of wells that existed at the time of the 1991 EIR. Therefore,
implementing the mitigation measures in the 1991 EIR (ICWD and LADWP, 1991a), along
with the terms of the 1991 Agreement between the County of Inyo and the City of Los
Angeles and Its Department of Water and Power on a Long Term Groundwater
Management Plan for Owens Valley and Inyo County (Agreement) (ICWD and LADWP,
1991b), and the procedures of the Green Book for the Long-Term Groundwater
Management Plan (Green Book) (ICWD and LADWP, 1990) is sufficient. However,
LADWP also asserts that Section VI of the Agreement, addressing new wells and
production capacity, covers the Project (see LADWP, 2024b, page 11). Section VI
provides that the construction and operation of new wells not addressed in the 1991 EIR
will be the subject of “subsequent” California Environmental Quality Act (CEQA) review
(ICWD and LADWP, 1991b, page 27). Nonetheless, LADWP concludes that the new well
impact analyses for operating these two wells presented in the Addendum and the
Replacement Well Pre-Construction Evaluations and the First Season of Operation
Monitoring Plans (LADWP, 2024c; LADWP, 2024d) provide all the updated information
needed to comply with the requirements of CEQA Guidelines section 15164, subdivision

().

LADWP proposes to construct two new wells adjacent and deeper than the existing ones,
with W247R up to 230 feet and W379R up to 290 feet deeper. The new wells will be
screened between 350 to 700 feet below ground surface (bgs) to draw water “primarily”
from a deeper aquifer system. LADWP assumes that the deeper aquifer is a semi-confined
aquifer at both new well sites because interbedded finer-grained layers, such as clays,
overlie it. At the Big Pine well W379R, LADWP states that “[t]he effect of the interbedded
clay layers on the aquifer is semi-confinement (leaky aquifer) from approximately 100 to
200 feet-bgs.” (LADWP, 2024d, page 4.) LADWP does not specifically identify an overlying
“‘leaky aquifer” semi-confining layer at well W247R. Instead, LADWP’s report states that
the existing W247 may be converted to a monitoring well for measuring groundwater levels
in the deep aquifer “[tJo improve understanding of this semi-confinement aquifer.”
(LADWP, 2024c, page 5).

Based on its review of LADWP’s documentation and other available information, CDFW
concludes that neither the original 1991 EIR nor the Addendum and its accompanying pre-
construction evaluation plans fully assess the currently existing environmental conditions
around these new wells and, therefore, these documents have not adequately evaluated
the potential environmental impacts from operating these new wells. The hydrogeology of
the Laws Wellfield and Five Bridges area, in particular, is complex. The lack of site-specific
data requires that any analysis of the potential impacts from pumping these two new wells,
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W247R and W379R, make numerous assumptions about the underlying geology, the
sources of recharge, the interactions between groundwater aquifers, and the interactions
between the aquifers and the overlying vegetation and habitat. As discussed in these
comments, the deeper reach of W247R and W379R introduces changes to the project as
evaluated in 1991 that may present new significant impacts, or a substantial increase in
the severity of previously identified significant effects. Moreover, since preparation of the
1991 EIR, new information regarding the hydrology in these areas has become available.
Additional hydrogeologic, vegetation, and habitat impact analyses are needed at each new
well site to ensure there aren’t impacts to vegetation and in turn wildlife resources that
depend upon that vegetation and that a comprehensive supplemental EIR that presents
this additional analysis is warranted.

The following comments focus on five main themes:

Lack of Knowledge on the Extent and Effectiveness of Semi-Confining Layers,
Need to Incorporate Newly Available Hydrogeologic Data,

Simulation of the Worst-Case Scenarios,

Revisions Needed to the Monitoring Plans, and Triggers,

Analysis of Pumping Test with Corrections for Drawdown Interferences.

agrwnE

Comment 1: Lack of Knowledge on the Extent and Effectiveness of Semi-Confining
Layers

The Addendum assumes that the construction of these two new wells to extract
groundwater below a depth of 350 feet will reduce the pumping drawdown in the overlying
shallow aquifer system but increase the drawdown in the intermediate (at W379R only)
and deeper aquifer systems. The pre-construction evaluations simulated drawdowns from
pumping the existing and new wells in the shallow, intermediate, and deep aquifers. The
drawdown modeling for new wells W247R and W379R assumes a continuous semi-
confining layer between the shallow aquifer, and intermediate and deep aquifers. The
reduction in shallow drawdown when pumping these new wells occurs because the semi-
confining layer has a lower vertical hydraulic conductivity, which reduces the rate that the
shallow aquifer recharges the water pumped out of the deeper aquifer.

Although the semi-confining layer reduces the downward flow rate to the deep aquifer from
pumping the new wells, the layer is still “leaky;” therefore, groundwater storage is lost in
the shallow aquifer system. The pre-construction evaluations do not address the issue of
the source(s) of the recharge to the pumped deep aquifer system. For W247R, it is
unknown if the shallow groundwater system provides deep aquifer recharge only from the
areas shown on page D-1 of the 1991 EIR, (Exhibit 1 attached), or if the deep aquifer
system interconnects with surrounding areas such as Chalfant Valley to the north, the
White Mountains to the east, the Bishop Cone to the southwest, and/or Fish Slough to the
northwest. A nearby example of this happening occurred in the 2019-2020 pumping test of
well W385R in the western portion of the Laws Wellfield, when the pumping drawdowns
were affected by the drawdown from well W410, located approximately 1.8 miles south in
the Bishop Cone. CDFW recommends that the pre-construction evaluations and pumping
drawdown impact modeling be revised using all the existing hydrogeologic data. LADWP
should acquire additional data to fill in the knowledge gaps and identify all areas and
pathways of deep aquifer recharge. Due to the hydrogeologic data gaps, the Addendum is
not supported in reaching its conclusion that the only regions of deep recharge directly
overlie and surround these two new wells.

Additionally, the groundwater pumping models for areas surrounding these two new wells
do not appear to account for the known extent of the low permeability layers in Owens
Valley, as reported by MWH in 2003 (MWH, 2003). Exhibit 2 is Map No. 7 from the 2003
MWH report showing maximum low permeability layer thickness contours for the Northern
Owens Valley. While these contours are based on drilling logs, there is uncertainty where
logs are absent. The map indicates that the assumption of a continuous semi-confining
layer across the Laws and Big Pine Wellfields may not be warranted. Attached are Exhibits
3A, 3B and 3C which are maps of the Laws Wellfield taken from the well W247R Pre-
Construction Evaluation Report with the approximate outer boundary of the maximum low
permeability layer overlain. Exhibits 4A, 4B, and 4C are similar maps of the Big Pine
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Wellfield. These exhibits show that around the proposed new wells, the known extent of
the low permeability layer is not continuous across the model domain.

The pre-construction evaluation pumping drawdown modeling appears to have assumed a
homogeneous, continuous, semi-confining layer across the model domain because the
simulated drawdowns for shallow and deep aquifers are concentric. The shapes of the
deeper aquifer drawdowns are like the shallow aquifer drawdowns, only the values are
greater. If the low permeability layer was modeled as shown in Exhibits 2 through 4 with a
variable thickness and discontinuity across the well fields, the shape of the deep
drawdown contours should differ from the shallow contours. In addition to having a
different shape, there is an important difference in the potential shallow aquifer impacts
from pumping the deeper aquifer when the semi-confining layer is discontinuous.

In the U.S. Geological Survey Circular 1376 (Barlow and Leake, 2012), Barlow and Leake
modeled the relative impacts of pumping beneath a continuous and non-continuous
confining layer versus no confining layer. Exhibits 5A through 5D, taken from Circular
1376, present the findings from the model simulations. The study found that pumping
beneath the non-continuous confining layer can produce increased depletion of surface
waters not underlain by the confining layer compared to pumping with a continuous
confining layer or without any confining layer, i.e., an unconfined aquifer. This increase
occurs because the vertical hydraulic conductivity of the confining layer is much lower than
the horizontal hydraulic conductivity of the pumped aquifer. As a result, drawdown from
pumping below the non-continuous confining layer can propagate more easily laterally
towards the river than to the overlying shallow aquifer. The model simulation Case 3
shows the rate of depletion of surface waters increases when the confining clay layers only
partially cover the area; see Case 3 versus Cases 1 and 2 in Figure 37B of Exhibit 5D.

These simulations of the effects of a semi-confining layer on an overlying river are relevant
to the hydrogeologic setting of these two new wells because rivers and unlined canals
cross the Laws and Big Pine Wellfields. In addition, the simulated increase in seepage loss
requires an increase in the rate at which groundwater flows away from surface water
bodies. If there is no surface water to deliver recharge, then the groundwater aquifer
overlying the pumping well has an increase in the rate of storage loss and decline in
groundwater level.

The 1991 EIR states that “[flollowing the construction of each new well, an aquifer test of
up to 72 hours duration will be conducted in conjunction with monitoring of one or more
existing or new monitoring wells as determined necessary by the Technical Group.”
(LADWP, 1991a, page 16-33.) The Agreement includes this requirement in Section VI.
(ICWD and LADWP, 1991b.) Although the Addendum and the Pre-Construction Evaluation
Reports do acknowledge that pumping tests up to 72 hours will be conducted for each new
well to obtain site-specific aquifer parameters to model better estimates of shallow and
deep aquifer drawdowns, the known variability in the thickness and location of the low
permeability layers suggests that the distribution of the existing monitoring wells may not
be adequate to measure the heterogeneity of the surrounding drawdown. The only new
monitoring wells discussed in the Pre-Construction Evaluations are the conversion of
W247 and/or W379 to monitoring wells. Although the Addendum states that LADWP is
installing two additional multi-completion monitoring wells east and west of the planned
W379R (LADWP, 2024b page 10), it is unclear if the identities and locations of those new
sets of monitoring wells are shown in Figure 1 or the two Figure 2s in the W379R Pre-
Construction Evaluation and Monitoring Report.

Recommendation 1: To Address the Lack of Knowledge on the Semi-Confining
Layer

CDFW recommends that additional hydrogeologic analysis be done at each of the new
well sites and the results of that analysis be provided in a technical report that shows the
subsurface characteristics of the aquifer and semi-confining layering Laws and Big Pine
Wellfields, including the thickness and lateral extent of the layers, the hydraulic
conductivity, and storativity of the layers. It would be important to provide copies of the
hydrogeologic data used to identify the sources and areas of recharge to the shallow,
intermediate, and deep aquifer systems, as well as identify the existing and/or additional
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monitoring wells that will be used to document the impacts on the recharge areas from
these two new wells pumping the deep aquifer system. CDFW recommends making the
technical report and documentation available to the public for review and comment at least
30 days before any well-pumping evaluation tests start.

Comment 2: Need to Incorporate Newly Available Hydrogeologic Data

Recent airborne electromagnetics (AEM) surveys by LADWP and Department of Water
Resources (DWR), as shown in the attached Exhibit 6A (LADWP, 2024e), and Exhibits 6B
through 6F (California Department of Water Resources, 2024) over the Laws Wellfield and
Exhibits 6G and 6H for the Big Pine Wellfield. AEM is a geophysical technology that
measures the electromagnetic response of the subsurface. AEM data are collected using
geophysical instruments on a hoop towed beneath a helicopter. A current is generated in
the hoop, which sends an electromagnetic signal into the subsurface to measure natural
variations in the electrical properties of soil, rocks, and water. The AEM survey results can
be used in conjunction with wellbore data to map hydrogeologic subsurface conditions.
The DWR has made the AEM data publicly available on the web (DWR, AEM 3D Viewer
(Beta) and AEM Profile Viewer), Exhibits 6B through 6H. LADWP has not publicly released
its data set as of the date of this letter.

Recommendation 2: Incorporate Newly Available Hydrogeologic Data

CDFW recommends that the AEM data and any new borehole data be used to delineate
the depth, thickness, and lateral extent of the semi-confining layer(s) and aquifers in the
Laws and Big Pine Wellfields. Using this additional data, monitoring well locations and
depths can be selected to assess the impacts of pumping these two proposed new wells
and the cumulative impacts of pumping the existing production wells in the surrounding
areas.

CDFW recommends that additional subsurface data, such as AEM or seismic reflection
surveys, be acquired when necessary to better define the subsurface conditions, such as
the stratigraphic offsets caused by faulting or filling in the AEM dropout areas where they
occur, and the additional data be used in the modeling of drawdowns and the selecting
groundwater monitoring sites with the possibility of new sites.

CDFW may also have additional comments on the data gaps and need for additional
subsurface hydrogeology data once the 2005 and 2023 model document reports cited in
the Pre-Construction Evaluation Reports are available for public review.

Comment 3: Simulation of the Worst-Case Scenario

Section VI of the Agreement provides that LADWP may “...replace existing wells and
construct new wells in areas where hydrogeologic conditions are favorable, and where the
operations of that well will not cause a change in vegetation that would be inconsistent with
these goals and principles.” (ICWD and LADWP, 1991b, pages 24-25.) Section IV of the
Green Book provides guidelines that will be followed when constructing and putting new
wells into operation. (ICWD and LADWP, 1990, pages 97-100.) One of these guidelines
requires that if a groundwater flow model is used to evaluate the potential impacts of a new
well, it will be run to:

... model with all existing wells and the new well(s) pumping during a simulated
worst-case, three-year drought (hydrologic conditions of runoff year 1977-78, which
is the driest on record, repeated three times) to identify the areas with the greatest
potential for surface effects due to pumping (area of 10 feet or greater drawdown).
(ICWD and LADWP, 1990, Section IV.B.1.a.ii, page 97.)

The groundwater model simulations done for the Pre-Construction Evaluation Reports to
compare existing to future drawdowns from pumping the new wells W247R and W379R
but did not simulate a three-year drought worst case. Instead, the simulations modeled one
year without consideration of any drought conditions at the proposed maximum pumping
rate to compare the current and future drawdowns in the shallow, intermediate (W379R
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only), and deep aquifers. The modeling demonstrated that when the new wells are no
longer screened across the shallow aquifer, there will be less drawdown in the shallow
aquifer but greater drawdown in the intermediate (W379R only) and deep aquifers. The
results of these simulations did not consider the actual starting depth of groundwater below
the ground surface or the availability of recharge, i.e., the water year type.

The Addendum’s one-year pumping comparison of the hypothetical existing versus new
well shallow aquifer drawdowns does not provide the three-year worst-case simulations
required by the Agreement because the duration of the simulation is not long enough, the
simulated drawdowns are not compared to the existing groundwater levels, and the
modeling does not simulate cumulative drawdowns and impacts from pumping the new
and surrounding existing wells at the same time, with or without multiple years of pumping.

Without including the existing groundwater level conditions and the effects of pumping
multiple wells for multiple years, the results of the new well groundwater model simulations
cannot accurately estimate the duration, volume, or source areas needed to backfill the
aquifer storage lost in the deep aquifers from pumping the new wells, nor estimate the rate
of leakage through the overlying semi-confining layer, where it exists, and the loss in
storage and groundwater decline in the shallow aquifer systems. The lack of realistic
simulations of pumping the new wells can cause multi-year cumulative declines in
groundwater levels in the overlying shallow, intermediate, and deep aquifers.

Well W247R Worst Case Three Year Hydrological Water Year Issues

Hydrographs of historical shallow groundwater levels in the wells surrounding the
proposed well W247R show levels vary significantly; see Exhibit 3A for locations. Exhibits
7A through 7F are hydrographs of the wells surrounding existing well W247. These
hydrographs show that the depth of groundwater has fluctuated significantly in the Laws
Wellfield area around well W247. At monitoring well T606, a shallow well 50 feet northeast
of proposed well W247R (Exhibit 7C and 9A), the depth to groundwater changes from 10
feet to 37 feet in a recent 10-year period from 2006 through 2016 (Exhibit 7A). A similar
decline occurred in a well T577, 1,800 feet to the southeast, from near zero to 28 feet deep
(Exhibit 7C). A third shallow well, T605, varies from a depth of 5 to greater than 20 feet,
which is the maximum depth of the well.

The decline in groundwater levels during the years 2010 through 2016 occurred when
there was no pumping in well W247 or the adjacent production wells W246, W248, W259,
W385, W386, and W398. Exhibit 10A is a map of the Laws Wellfield production wells. The
annual pumping volumes are given in Exhibits 11A and 11B. The highlighted section of
Exhibit 11B shows that production was zero in W247 and the six adjacent wells except for
one acre-foot of production in the year 2015 at well W385. Most of the production from
2010 through 2016 was east of W247 in wells W236, W239, W244, W245, and W365,
which are at the base of the White Mountains, Exhibits 10 and 11B.

The hydrograph for well V290 shows annual drawdown cycles of approximately 5 feet from
2010 through 2016. In contrast, the simulation results in Figure 7 in the W247R Pre-
Construction Evaluation Report show approximately 3 feet of decline with pumping well
W247R for a full year at 5.3 cfs, 3,837 AF (LADWP, 2024c).

These hydrographs raise a series of questions that could affect analyses of potential
impacts of W247R. What caused the historical 2010-2016 increase in annual decline, and
how does that affect the new well drawdown simulation? Was the historical decline due to
drought even though there was zero production in the nearby wells during this 7-year
period? Why did the groundwater level rise 20+ feet in the year 20177 The rise started in
August 2016 and ended in July 2017, with the rainfall at the Bishop Airport reaching 8.98
inches by December 2017, Exhibits 12A through 12C. However, in 2010, the Bishop
Airport rainfall was slightly higher at 9.14 inches, but there was no 20-foot rise in
groundwater level. Did the 2017 rise occur because of artificial recharge and/or reduced
pumping to the east? The worst-case modeling of well W247R pumping impacts should
account for this historical change in groundwater levels to provide a complete analysis of
the potential for cumulative impacts.
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Well V290 has been monitored since 1971, which provides the longest record of shallow
groundwater levels in the vicinity of W247R (Exhibits 7D and 7E). The V290 hydrograph
shows multiple periods of groundwater decline, including the decline experienced in the
dry year 1977-78. The recent 2010-2016 maximum depth of groundwater at well V290 was
like the dry year 1977-78 maximum. This suggests that the conditions during the 2010
through 2016 period at well W247 could be used instead of the 1977-78 period in the
worst-case groundwater modeling simulation with the drawdown from pumping new well
W247R being added to the regional decline in groundwater elevations when no pumping
was occurring in the adjacent wells.

Exhibit 7F is a hydrograph of the recorded groundwater elevations at well W247 during the
no-pumping period of 2014 through 2016, along with the elevations of the nearest
monitoring wells, T577 and T606, Figure 7A-7B. This hydrograph shows that during this
period of no pumping, the groundwater elevation in well W247, which is screened from 28
to 470 feet below the ground surface (bgs), is higher than the groundwater levels in the
surrounding shallower wells, which are screened from 31 to 140 feet bgs. This suggests
that the deeper groundwater naturally flows upward during periods of no pumping, i.e., a
natural upward vertical gradient. This upward vertical gradient was also found between the
shallow and deep aquifer systems to the west in the area of Fish Slough. For example, the
recently constructed sets of monitoring wells, T978S and T978D, and FS#3S and FS#3D,
in the southern portion of Fish Slough, have a natural upward vertical gradient, Exhibits
13A and 13B. The worst-case modeling of the pumping impacts at the new well W247R
should analyze the changes in upward vertical during pumping because this upward flow is
a source of recharge to the shallow aquifer system. Reducing or reversing the rate of
vertical groundwater flow can have a widespread impact on shallow groundwater levels
and overlying vegetation and may impact groundwater quality.

The historical declines in groundwater level in the V290 hydrograph are likely within the
Agreement’s Groundwater Mining standard of 20 years of pumping matching 20 years of
recharge in Section Il.B. The levels declined for 19 years with groundwater levels rising
back to the start in the latest year. While, due to this one-year bounce back, this may
satisfy a long-term water balance, it has the potential to be detrimental to long-term
vegetation and habitat survival. For example, at V290, starting around 2006 through 2016,
groundwater levels are far below the maximum 10 feet required by the Agreement and,
therefore, should be considered harmful to overlying vegetation. A 20+ foot rise in one
year, 2017, does not make the years of decline acceptable.

Well W379R Pumping Worst Case Three Hydrological Water Year Issues

The hydrographs for the wells adjacent to well W379 in the Big Pine Wellfield show a more
subdued fluctuation than wells at W247 (Exhibits 8A through 8F). Exhibits 8A and 8B show
that around well W379, the depth, and elevation to the shallowest groundwater in well
T690 at 55 bgs is significantly higher than at the intermediate and deeper groundwater,
wells T627 at 200+ feet bgs and W379 screened from 200 to 400 feet bgs. Note that W379
is now apparently filled in with sand below 200 feet, according to the Pre-Construction
Evaluation Report (LADWP, 2024d, page 1). The depths to shallow and deep groundwater
to the north of well W379 are different because the depths are closer together. Exhibit 8C
is a hydrograph of shallow well T689, which shows fluctuations in groundwater that are
generally between 2 and 16 feet bgs, like well T690, Exhibit 8A. The difference comes with
the deep well T736. The annual pumping volumes are given in Exhibits 11C and 11D.

Exhibit 8D is a hydrograph of well T736, at 350 feet bgs, and located approximately 1,300
feet northwest of W379. It shows a large rise in groundwater level from the late 1980s to
around the year 2000 when it stabilizes at approximately 10 feet bgs. After 2000, the deep
groundwater level in T736 ranges in elevation between approximately 3,943 to 3,953 feet,
(Exhibit 8E). This is approximately 40 feet higher than the deep groundwater level at wells
W379 and T627, where elevations were at approximately 3,900 feet in 2014-2016 (Exhibit
8B). Exhibit 8E shows the groundwater elevation hydrographs for deep well T736 with the
adjacent shallow well T689. The groundwater levels in these adjacent wells appear to
fluctuate together after the year 2000, with the deeper elevations in T736 sometimes being
higher than the shallow groundwater. This suggests an upward vertical gradient between
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the deep and shallow aquifer systems may exist, at least briefly. This upward vertical
groundwater gradient contrasts with the apparent downward gradient to the southeast at
wells W379 and T690 (Exhibits 8A and 8B). Exhibit 8F shows a plot of groundwater
measurements taken in well W378, screened from 200 to 400 feet bgs, with the nearby
deep well T736, during the brief period of 2014-2016. The groundwater elevations in well
W378 are approximately the same as well W379 at around 3,900 feet elevation. Do these
brief W378 elevations represent a period of pumping, as reflected in a similar brief decline
in levels in T736 at the same time? Would the groundwater levels in W378 rise to match
those in T736 without pumping?

The Pre-Construction Evaluation for well W379R describes the lithology of the Big Pine
Wellfield as “...relatively consistent coarse strata interbedded with fines, mostly in the
central and eastern parts of the wellfield. The effect of the interbedded clay layers on the
aquifer is semi-confinement (leaky aquifer) from approximately 100 to 200 feet-bgs.”
(LADWP, 2024d, page 4.) The evaluation asserts that the 40-foot difference in
groundwater elevation between wells T690 and T627 is evidence of a possible leaky
aquifer, presumably between 55 and 200 feet bgs. However, a review of the well logs from
W379, W378, and T690 finds that the lithology encountered is all sands, gravels, and rock
(Exhibits 10C through 10E). This contrasts with the lithology encountered at well W247 in
the Laws Wellfield, which had a mixture of sand, gravel, and clay (Exhibit 10B 1-3).

Recommendation 3: Worst Case Three Hydrological Water Year Scenarios

CDFW recommends that LADWP conduct the groundwater model simulations for new
wells W247R and W379R to estimate changes in shallow and deep groundwater levels
using the worst-case three hydrological water years as the Agreement requires. CDFW
also recommends resolving data gaps in the hydrogeologic setting at the Laws and Big
Pines Wellfields before the worst-case modeling is done. Reporting of the modeling
analyses of potential impacts from pumping these deep wells should include documenting
when and where the new well drawdowns will change the actual seasonal groundwater
elevations and depths below the ground surface, not just the difference in relative
drawdowns. Furthermore, to support a conclusion that the new wells will not result in any
new significant impacts, the analysis of impacts would need to demonstrate that: 1)
pumping these new deeper wells will not result in groundwater levels below 10 feet bgs
any longer than the current non-drought condition; 2) the increased drawdown in the deep
aquifer systems will not interfere with pumping in adjacent wells; 3) any changes in the
magnitude and/or direction of the vertical gradient between the shallow and deep aquifers
will not result in additional shallow groundwater storage losses, declines in groundwater
levels that harm overlying vegetation and habitats, or changes in groundwater quality in
either the shallow or deep aquifers; and 4) the increased deep aquifer pumping will not
result in increased loss of groundwater storage or surface water flow in the recharge
source areas. Finally, CDFW recommends conducting this analysis of impacts for well
W247R to inform whether the increase in deep aquifer pumping results in an impact on
groundwater levels to the north in the Chalfant Valley, to the west at Five Bridges near
wells W385R and W386R, or northwest at Fish Slough.

Comment 4: Revisions Needed to the Monitoring Plans and Triggers

The 1991 Agreement assumed that the construction of new wells may impact the
surrounding vegetation and environment and requires a joint evaluation by the Technical
Group that develops information on the hydrogeologic conditions at the well site along with
“...an inventory and classification of vegetation that could be affected by the operation of
the well, and the assessment of any other potential significant effects on the environment.
(ICWD and LADWP, 1991b, page 25). The Agreement also recognizes that a new well
“...may result in a change in the areas that would be affected by pumping from existing
wells. Therefore, additional monitoring of groundwater tables and vegetation shall be
implemented as necessary outside of existing management areas and monitoring
requirements shall be altered or created as necessary.” (ICWD and LADWP, 1991b, pages
25-26.) The comments above point out significant data gaps in the information provided in
the Addendum and the Pre-Construction Evaluations and First Season Monitoring Plans
about the hydrogeologic setting surrounding proposed new wells W247R and W379R, and

”
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the potential environmental impacts from pumping these wells on surrounding vegetation
and habitats and revegetation areas, Exhibits 3B and 4C.

The Addendum and First Season Monitoring Plans propose that an initial pumping test
with a duration of up to 72 hours will be conducted for these two new wells. Following the
72-hour test, the May 2024 First Season Monitoring Plans will be revised and updated
based on aquifer test data analysis, including pumping tests, and results of model
simulations after recalibrating the wellfield models. (LADWP, 2024b.) The first season of
operations will then be conducted. After the first operating season, a long-term operations
plan will be developed to protect nearby non-LADWP wells.

During the first season of operation, vegetation monitoring will include using the
Normalized Difference Vegetation Index (NDVI) derived from remote sensing data from
Sentinel and Landsat satellites for comparing the health of vegetation before and after the
completion of the first season of operation. LADWP and ICWD staff will continue the
annual monitoring of the associated vegetation parcel utilizing line point transects.

Comment 5: The timing and duration of the first season of operations have not been
clearly described in the Addendum or Monitoring Plans. The start and duration of any
pumping test should be timed to minimize the potential impacts. For example, the 60-day
pumping test of new well W385R in the western portion of the Laws Wellfield started and
ended the pumping phase during the winter months of 2019-2020, a normal hydrologic
water year.

Recommendation: CDFW recommends that the start and stop dates of the pumping
phase and recovery phase for the proposed first season of operations be clearly stated in
the monitoring plans. In addition, the operations tests should not be conducted when the
hydrological conditions are less than normal, i.e., not during a drought year.

Recommendation: CDFW recommends that the monitoring plans be revised for operating
each new wells during the first season or after by providing specific groundwater depth and
elevation triggers for the shallow and deep aquifers that, when exceeded, require the
pumping to be stopped. These groundwater level triggers should prevent: 1) impacts to
overlying vegetation and habitats; 2) changes in the flow direction of groundwater that
deprives the surrounding areas of the normal volume and timing of recharge; 3) changes in
groundwater quality; and 4) cumulative long-term reduction in groundwater storage that
would be detrimental to vegetation, habitats, or the operations of any non-LADWP wells.
These groundwater level triggers should be set at values that prevent impacts during
pumping and pumping recovery periods.

Comment 6: The monitoring plan for vegetation during the first season of operations
proposes to use satellite NDVI measurements, to prevent harm, presumably. The plan
calls for a before and after comparison, but apparently does not intend to use the data
during the pumping operations. The monitoring plans do not indicate that baseline NDVI
studies have been conducted.

Recommendation: CDFW recommends that the baseline “before” NDVI studies and NDVI
correlations to vegetation transects studies should be performed and reported before
starting any new well pumping test. Based on the baseline studies, trigger values for the
maximum allowable NDVI change should be established. The areas of NDVI surveys
should be expanded outside the currently monitored areas based on the potential impacts
from the worst-case modeling scenarios. The NDVI surveys should continue to be used
long-term during periods of pumping and non-pumping at these new wells because the
historical groundwater depths at these new well have declined below the 10-foot threshold
even when there was no pumping.

Comment 7: As discussed in Comments 1 through 3 of this letter, additional
hydrogeologic data needs to be acquired, analyzed, and incorporated into the
environmental impacts assessment and the monitoring plans for new wells W247R and
W379R. CDFW expects that filling the data gaps will require installing additional monitoring
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locations, including the construction of additional monitoring wells, additional vegetation
inventories and transects, and possibly surface water monitoring.

Recommendation: CDFW recommends that these additional monitoring stations be
established before starting any operational pumping test for these new wells, and the
public be allowed to review and comment on any revised monitoring plan.

Recommendation: CDFW recommends that multiple sets of groundwater monitoring
wells be included in the well W247R and W379R monitoring plans, placed as necessary
between these wells and the sources of recharge to the pumped groundwater, such as the
Chalfant Valley, Five Bridges, and Fish Slough, to document the baseline conditions,
groundwater elevations, and flow directions, and to allow for measuring the impacts from
pumping on adjacent aquifer systems and overlying vegetation and habitats. If needed,
additional monitoring wells should be installed and monitored to develop baseline data
before implementing a pumping test for new wells W247R or W379R.

Recommendation: CDFW recommends expanding the monitoring network to include
existing wells that may experience drawdowns from the pumping. For example, the well
W247R monitoring plan should include production wells W386R and W386R, and
monitoring wells T978S and T978D, and FS#3S and FS#3D, along with wells in the
northern portion of the Laws Wellfield and the southern portion of Chalfant Valley.

Comment 8: Analysis of Pumping Test with Corrections for Drawdown Interferences
The proposed Monitoring Plans for the First Season of Operations pump tests for new
wells W247R and W379R do not appear to address the monitoring and data analysis
problems that natural and artificial events might cause at the time of the test. For example,
in the well W385R pumping test conducted in 2019-2020, the rise in shallow groundwater
levels during the winter months due to natural reductions in evapotranspiration (ET)
needed to be documented. Measurements of changes in shallow groundwater levels
during the pumping test needed to be adjusted to account for the natural ET rise. Similarly,
flows in the McNalley Canals had to be stopped several months before the test so that the
seepage mound around the canals was dissipated and removed as a source of
groundwater level interference. The pumping of surrounding production wells needed to be
stopped before the start of the W385R test so that the drawdown from these wells could be
fully recovered at the test monitoring sites. The pumping test had to occur during the winter
months of a normal hydrological water year and not during a drought so that the test did
not add to the impacts of a drought. Failure to remove these external stresses on the
groundwater and vegetation systems during the pumping test causes an inaccurate
interpretation of the new well’s impacts.

Recommendation: CDFW recommends revising the monitoring plans for the pumping test
and the long-term operations of new wells W247R and W379R to include the measuring
and development of natural and man-made conditions that might alter the interpretation of
the pumping impacts. Studies are needed to develop baseline information for adjusting or
removing natural or man-made interferences. These baseline studies should be done
before the new well testing starts. Reports on these interference adjustments should be
made available to the public for review and comment before the new well testing starts.

CONCLUSION

CDFW appreciates the opportunity to comment on the Addendum and Notice of Exemption
to assist LADWP in identifying and mitigating Project impacts on biological resources.

Questions regarding this letter or further coordination should be directed to Graham
Meese, Senior Environmental Scientist at (760) 996-7387 or
Graham.Meese@wildlife.ca.gov.
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Sincerely,

DocuSigned by:
@Um Alswertle
84FBB8273E4C480...

Alisa Ellsworth
Environmental Program Manager

ec.  Office of Planning and Research, State Clearinghouse, Sacramento
State.Clearinghouse@opr.ca.gov

ATTACHMENTS
Attachment A: Well247R and W379R Exhibits
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MAXIMUM LOW PERMEABILITY LAYER THICKNESS MAP (CONTOUR)
NORTH OWENS VALLEY Exhibit 2
MAP No. 7

Note: Permeability layer data is based on drilling
logs. Contours are not reliable where data points
are absent. Faults were not taken into consideration
during contouring. Due to the complexity in the
spatial variability of the variables involved, exact
or error free estimates of the unknown cannot be
obtained. Statistical methods weight the evidence
to compute best estimates.
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46 Streamflow Depletion by Wells—Understanding and Managing the Effects of Groundwater Pumping on Streamflow

Effects of Confining Layers on Depletion

Various geologic features that act as conduits or barriers
to groundwater flow can affect the timing of depletion from
groundwater pumping and also can affect which streams are
affected by the pumping. Confining layers within or adjacent
to aquifers are the most common type of geologic feature
that potentially affect timing and locations of depletion.

Here the term “confining layers” is used to refer to horizontal
or nearly horizontal beds of clay, silt, or other geologic strata
that have substantially lower hydraulic conductivity than
adjacent aquifer material. In unconsolidated sediments that
typically are a part of stream-aquifer systems, aquifer material
generally consists of sand and gravel, and confining material

generally consists of silt and clay. Confining layers may be
laterally discontinuous or they may form laterally extensive
barriers that separate adjacent aquifers. Drawdown from

a pumped well propagates more rapidly in coarse-grained
aquifer material than in confining layers, and in most cases
confining layers between pumping locations and streams

slow down the progression of depletion in comparison to
equivalent aquifer systems without confining layers. It is

not reasonable, however, to expect that pumping beneath an
extensive confining layer will eliminate depletion. Water does
move vertically from one aquifer to another through confining
layers, and drawdown from pumping can propagate through
confining layers as well. Also, the effective storage coefficient
in confined aquifers (beneath confining layers) commonly

Groundwater from aquifers
beneath the Colorado Plateau
is shown discharging at Fossil
Springs in north-central

Arizona.
Source: USGS Circular 1376, Barlow, P.M., and Leake, S.A., 2012, Streamflow depletion by wells
—Understanding and managing the effects of groundwater pumping on streamflow: U.S.
Geological Survey Circular 1376, 84 p. (Also available at https://pubs.usgs.gov/circ/1376/.)
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is 2—4 orders of magnitude less than in shallow unconfined
aquifers with storage properties dominated by specific yield.
Smaller storage coefficients result in faster lateral propagation
of drawdown from pumping locations to distant edges of
confining layers or locations where drawdown can more easily
propagate upward. The argument that pumping beneath a
confining layer eliminates the possibility of depletion implies
that the pumped aquifer is without any vertical or lateral
connection to aquifer material that is connected to surface
water. The existence of gradients of water levels in confined
aquifers, however, is evidence that the aquifers receive water
from and discharge water to vertically adjacent aquifers.
Drawdown from pumping also can propagate to these adjacent
aquifers. The timing of depletion in systems with extensive
confining layers is best understood using numerical models of
groundwater flow.

Discontinuous confining layers between pumping
locations and connected streams can either slow down or
speed up the progression of depletion, depending on the
configurations of the confining layers in relation to connected
streams and pumping locations. These effects are illustrated
using a finite-difference model of the hypothetical basin-
fill aquifer shown in figure 36. The aquifer is 30 mi wide,

45 mi long, and 600 ft thick. A river connected to the upper
part of the aquifer is present along the center of the basin.
Horizontal and vertical hydraulic conductivity, specific yield,
and specific storage for coarse sediments and confining clay
layers (fig. 36D) are within ranges of values for these types of
sediments in real aquifer systems. The larger storage property,
specific yield, applies only at the upper boundary of the
system where lowering of the water table causes pore spaces
to drain. In the aquifer below the water table, a much smaller
storage property consisting of the product of specific storage
and aquifer thickness accounts for storage changes from
compressibility of water and the matrix of solids that makes up
the aquifer. Three cases with different configurations of clay
layers in the aquifer are shown in figure 36B. In Cases 2 and 3,
clay layers are 5 percent of the total aquifer thickness and are
near the vertical center of the aquifer.

Horizontal dimensions of finite-difference cells were
1,575 ft in each direction, resulting in 101 columns and
151 rows to simulate the basin width and length, respectively.
Twenty layers, each with a thickness of 30 ft, were used to
simulate the entire aquifer thickness. Depletion fractions
from pumping at four locations in section 44" at a rate of

Source: USGS Circular 1376, Barlow, P.M., and Leake, S.A., 2012, Streamflow depletion by wells

Exhibit 5B

Common Misconceptions about Streamflow Depletion 47

1,000 ft3/d for 25 years were computed using the super-
position modeling approach with MODFLOW-2005
(Harbaugh, 2005).

Comparison of depletion curves for the three cases and
four pumping locations (fig. 37) yields some insights into the
range of effects of clay layers on depletion. The first result
to note is that even with no clay layer present, depletion
from pumping at depth in some locations progresses faster
than depletion from pumping near the top of the aquifer.

For example, with no clay layer, depletion progresses slightly
faster from pumping at depth (fig. 37B) than from pumping
nearer to the water table (fig. 374). This difference occurs
because vertical hydraulic conductivity is much lower than the
horizontal hydraulic conductivity. Drawdown from pumping
at depth can propagate more easily laterally toward the river
location than to the overlying water table where the specific
yield value can result in large storage-change values that slow
the propagation of the cone of depression.

The existence of a clay layer under the river (Case 2)
greatly slows depletion for the deep pumping location nearer
to the river (fig. 37D). The clay layer restricts direct
propagation of drawdown upwards to the river. Drawdown
must propagate laterally around the edge of the clay layer and
then back to the river. This case is similar to the situation in
the Upper San Pedro Basin in Arizona, where a silt and clay
layer underlies the stream at most locations (fig. 13).

The existence of clay layers along the margins of the
valley (Case 3) substantially speeds up the depletion for the
pumping location beneath that layer (fig. 37B). The clay
layer speeds up depletion from underlying pumping because
it creates a confined aquifer zone that restricts propagation
of drawdown to the water table and, with a small storage
coefficient, allows relatively rapid propagation of drawdown
to the edge of the clay layer.

In summary, confining layers and other geologic features
are complexities that can affect the timing of depletion from
groundwater pumping. If features have a lower hydraulic
conductivity than that of aquifer material, the feature can
slow down the progress of depletion through time. In some
cases, such as is shown in figure 378, the feature may speed
up the progress of depletion. For systems with multiple
aquifers separated by confining layers, or for aquifers with
discontinuous confining layers and other heterogeneities,
numerical flow modeling approaches are needed to better
understand the timing of depletion.

—Understanding and managing the effects of groundwater pumping on streamflow: U.S.
Geological Survey Circular 1376, 84 p. (Also available at https://pubs.usgs.gov/circ/1376/. )
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43 Streamflow Depletion by Wells—Understanding and Managing the Effects of Groundwater Pumping on Streamflow

A. Model dimensions and location of section A-A’

600 feet

EXPLANATION

|:| Coarse sediments

- Clay layers
B. Configurations of clay layers for Cases 1,2, and 3
Case 1 Case 2 Case 3
No clay layers are present A clay layer is present over one-third of Clay layers are present along the margins
the basin width, underlying the river of the basin, but not under the river
C. Geometry of section A-A’
A Pumping location A
600 -
A C River
(] o
Extent of clay in Case 3 Extent of clay in Case 2

300 — ] —

Feet above reference datum

(] o
0 T T T
0 5 10 15
Distance, in miles
D. Aquifer properties
Horizontal hydraulic ~ Vertical hydraulic
conductivity, in feet  conductivity, in feet ~ Specific storage,  Specific yield,
per day per day in per foot dimensionless
Coarse sediments 3x10' 3x 107 6x 107 2x 107
Clay layers 3x10° 3x10° 6x 107 2x 10"

Figure 36. A, Hypothetical basin-fill aquifer used to illustrate possible effects of discontinuous clay layers on timing of depletion
in the river as a function of vertical and horizontal locations of pumping. B, Configurations of clay layers are shown for three cases.
C, Depletion in vertical section A-A’is shown in figure 37 for pumping locations A, B, C, and D. D, Aquifer properties are within the range
of values typical of basin-fill aquifers, with a horizontal-to-vertical hydraulic conductivity ratio of 100:1. Clay layers in Cases 2 and 3
increase restrictions to vertical flow in parts of the aquifer.
Source: USGS Circular 1376, Barlow, P.M., and Leake, S.A., 2012, Streamflow depletion by
wells—Understanding and managing the effects of groundwater pumping on streamflow: U.S.
Geological Survey Circular 1376, 84 p. (Also available at https://pubs.usgs.gov/circ/1376l.)
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Common Misconceptions about Streamflow Depletion 49

A. Pumping location A C. Pumping location C
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08 |- - — -
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0 | | | | | | |
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Time, in years since start of pumping

EXPLANATION
Case 1, no clay layer
Case 2, clay layer beneath river

Case 3, clay layers along margins of valley

Figure 37. Computed depletion at pumping locations A, B, C, and D in vertical section A-A"shown in figure 36C. For A, shallow distant
pumping location A, either configuration of clay layers slows depletion in comparison to case 1. For B, deep distant pumping location B,
pumping below the clay layer at the valley margins (Case 3) produces substantially more rapid depletion than in the case with no clay
layers. For C, shallow close pumping location C, configurations of clay layers change depletion from the case of no clay layer by a minor
amount. For D, deep close pumping location D, the clay layer beneath the river (Case 2) substantially slows the process of depletion.

Source: USGS Circular 1376, Barlow, P.M., and Leake, S.A., 2012, Streamflow depletion by wells—
Understanding and managing the effects of groundwater pumping on streamflow: U.S.
Geological Survey Circular 1376, 84 p. (Also available at https://pubs.usgs.gov/circ/1376/.)
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AEM Profile Viewer

Exhibit 6B
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AEM 3D Viewer (Beta)
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Source: Data downloaded from Owens Valley Groundwater Authority GIS website: https://owens.gladata.com/default.aspx#
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Exhibit 7F
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W379, T627 and T690 GW Elevation
3950
®
£
- & P . . .

3940 - . - . ®e
£ 3930 |
@ 1 o o Mo ¢ W379 GW Depth
g ® T690 GW Depth at55feet
}‘E 1 —8—T627 GW Depth at 200 feet
@ 3920 -
L
3}
©
2
ke]
c E
3
S 3910 -
o -

3900 -

1 veom.m.m” ‘o’ Coge’ o Ca
[ ] [ ]
Hedoool® [ 4
3890 . . . . . . . . . T . - , . T
12/2/13 12/2/14 12/2/15 12/1/16

Source: Data downloaded from Owens Valley Groundwater Authority GIS website: https://owens.gladata.com/default.aspx#



Docusign Envelope ID: E7TF2E342-8146-4549-BCEA-16A4151244B7

Exhibit 8C
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Exhibit 9A

4.1.1 Groundwater Monitoring

A review of lithological and geophysical logs of wells near W247R indicates a likely
semi-confined aquifer in the northern Laws Wellfield. Table 1 lists and Figure 2 shows
locations of representative shallow and deep wells that will be monitored during the first
season of W247R operation.

To improve understanding of this semi-confinement aquifer, the existing W247 may be
converted to a monitoring well, measuring groundwater levels in the deep aquifer.

Table 1 — Monitoring wells to be monitored during the aquifer testing and the initial
season of operation

Well Number Depth (feet) Direction Distance (feet)
S009 50 - Shallow Northwest 250
T577 31 - Shallow Southeast 1,800
T578 20 — Shallow North 2,000
T605 21 — Shallow East 2,500
T606 39- Shallow Northeast 50
T733 200+ - Deep Southwest 14,000
T758 575 - Deep Southwest 16,500
T795 27 - Shallow Southwest 3,200
V269 98 - Shallow Southeast 2,100
V275 91 - Shallow Northeast 4,600
V290 140 - Intermediate South 750
w247 470 - Deep East 200
W398 550 - Deep East 1,300

4.1.2 Surface Water Monitoring

The surface water features are unlikely to be affected by the W247R operation. LADWP
conducts regular flow monitoring of the surface water features near W247R. Therefore,
no additional monitoring of surface water features is planned.

Source: Well W247R - Replacement for W247 Laws Wellfield, Owens Valley Monitoring
Plan For First Season of Operation Eastern Sierra Environmental Group Water
Operations Division Los Angeles Department of Water and Power, May 2024
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Exhibit 9B

4.1.1 Groundwater Monitoring

A review of lithological and geophysical logs of wells near W379 indicates a likely semi-
confined aquifer in the northern Big Pine area. Table 1 lists and Figure 2 shows
locations of representative shallow and deep wells that will be monitored during the first
season of W379R operation.

Table 1 — Monitoring wells to be monitored during the aquifer testing and the initial
season of operation

Well Number Depth (feet) Direction Distance (feet)
T572 21 - Shallow East 2,500
1627 200+ - Deep West 250
T689 55 - Shallow Northwest 750
T690 55 - Shallow West 200
1691 100 - Shallow South 3,600
T736 350 - Deep Northwest 1,300
T936 110 - Shallow Southwest 7,200
T937 252 - Deep Southwest 6,500

V013N 92 - Shallow West 3,000
V210 360 - Deep Southeast 2,100
V295 620 - Deep Southeast 5,000

4.1.2 Surface Water Monitoring

None of the surface water features are expected to be affected by W379R operation.
LADWP conducts regular flow monitoring of the surface water features near W379R.
Therefore, no additional monitoring of surface water features is planned.

Source: WELL W379 REPLACEMENT (W379R) BIG PINE WELLFIELD PRE-
CONSTRUCTION EVALUATION REPORT, Eastern Sierra Environmental Group
Water Operations Division Los Angeles Department of Water and Power, May 2024
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Docusign E | ID: ETF2E342-8146-4549-B - . A
cusign Envelope ID: E7TF2E342,8146,4549 BCEA16A415124487 . alley Groundwater Authority GIS website:

https;/lowens.gladata.com/default.aspx# WELL LOG _..tf /65/-5 Exhibit 10B-1

DEPARTMENT OF WATER & POWER
CITY OF LOS ANGELES

Well Number or Name 247 ,
Location.... Nerthwest Isws . SO0 T O N U _—
............................. ! 55//4,5‘/«.’/%)5@:74;?~4-§;7?2,}3'!ﬁﬁ&l=‘ No. DBes€. . .
WORK STARTED... . August 28, 1938 WORK COMPLETED.... @cteber 15, 1928 .. .

§ =) = , j
495 fr. of 16 in 8 Ib./gancasing 495 left in well Total depth of wellégg‘ ..................................... . ft.
” “ oo Formation: Mention size of water gravel—

O . 80 n¥ellow clay .

...... 20 - .26 -Gravel . ... |

Type of perforator used. ..................................................... S L = .

Perforated__._.g,?g ..... ft. toaa .......... fi:8 ........ holes per ft. éi}w.- “ &7.@?%?%1 .............................................
R . 47 -~ .89 -Jellew eclay . .. ..

................ « 113 ~Cearse gravel . .

Diameter of perforations...... 5 /8 .......... in., length...% ............... in. g}‘? ..... -

Depth at which water was first found....... oo iz fr. {%ﬁ,, -
Standing level before perforating. ... 3" 3 ___________________ fe. 25.1' ..... -
Standing level after perforating ... 1 2 ,,,,,,,,,,,,,,,,,,, ft. %z ..... *
Note your observation of any change in water level while drilling 25;3 .....
o8
.............................................................................................................. 508
Date £eSEEA . oo oot ea e e e am e an e 19 - %%f ----- * i
Water level when first started test ... B fr. 316
Draw down from standing levelw ____________________________ fe. &;g ..... ”

G. P. M. at beginning of test 1800 %2@ ..... N

G. P. M. at completion of test....... TTEE i

Draw down at completion of tes’c}»2 ............................ ft. ﬁ*i?

If reducing strings of casing were cut off, state how cut.........._... 5?& ......
e | A0
Depth from surface Ut fr. %m 4

Size Of CASINE CUEirro oo et oot ee it me e m e e e v

Lap in larger Casing. oo fro | DR
Was adapter or cement used? ... b 45? ......
If casing was swedged or repaired, state depth, describe repairs and %é& .....
condition in which casing was left and probable future effect: ‘;%% ......

0 OB oo e ’
SHOW LOCATION ON BACK



Docusign Envelope ID: E7F2E342-8146-4549-BCEA-16A4151244B7
Exhibit 10B-2

Source: Well logs downloaded from Owens Valley Groundwater Authority GIS website:
https://owens.gladata.com/default.aspx# L3

/w/:%éwf éﬁfﬁ SE ] f/ A )
b o A4 f? Z gﬁé@fﬂ% T /%%Wﬁw %ﬁﬂffﬁﬁ;f

o rees i &w Frra & oorere s 3 o e
;mew S

§ o & deanan mf & wed jof
w"?@%‘y 27 - B :

T .- - '
Fuoge 250w Fhyiipamet a%%@w’%gf wfﬁﬁ@// é{ﬁ%pmfgf;f /m,«;fﬂg}{%gy% } ;
&Mgf ﬁé’w ; wmé : |

fmzzwz;? »%;M ?wg 5’% oK = 427 5'

Twp...é ............. Range:m:n.:'.étw.
Yt L N £
N

o z47

Show Location of Well in Section




D ign Envel ID: E7TF2E342-8146-4549-BCEA-16A4151244B7 . - .
i SOurve, wer 1uy> uuwinvaueu nuil vwens Valley Groundwater Authority GIS website:

https:/lowens.gladata.com/default.aspx# W ELL . OG Exhibit 10B-3

DEPARTMENT OF WATER & POWER
CITY OF LOS ANGELES

: Well Number or Name 247
LOCATION. .......... BOortnWesE ToWSe e
e memseeteeeesseeenSeemeeesmeseesesseeeissiessasesiasseimmesemsreemesssseesssemsessssmmLesmmiesisesssissastessssssesoctesmrenseeesssssessoesmmseesseonbor———eemhan e nseisen MAP No
WORK STARTED ... Augiet.. 28,1928 ... WORK COMPLETED..Ogtohar.. 15,192
495 g of 1B in ] 8.1 b./ ga. casing.....%gs....left in well Total depth of well 495
................ e e N — Formation: Mention size of water gravel—
................ e S e Bt t0... 20 g Yellow..clay
................ * “ “ S — 26« Gravel
Type of perforator used........ *:llls 41 -« 61@:?’*»”1‘&?6’1
Perforated....... 4‘ ?O ........ ft. t0.nns 28 ftoe 8. holes per ft. 47 .« Gravel
........................ SO P S 89..« Yellow clay
________________________ e e « Goarse. gravel
S S ‘ @ oww 125 « Hard tufas
_____________________________________________ S S 140 . White, loose tufa
________________________ e e 152 . Coarse gravel
........................ e e 170« SBandv bluve clav
e = “ wow 182 .« Coarse gzravel
: “ . woomee B BB e 206 - Yellow clay
= “ “ W 87 - Gravel
Diameter of perforations 5./8 in., length &% in, 220" Blﬁ@ﬁlﬁg
Depth at which water was first found 12 ft. B2 231 . Band. rock

242 « Blue clay

Standing level before perforating..ooeee™ & . N
Standing level after perforating 253« Gravel .

Note your observation of any change in water level while drilling 292 -« Yellaw. el a%
..................................................................................... 305 - Goarse.gravel ...
.............................................. 310~ Sand rock

Date tested .o , 19, LBl6 v band

Water level when first started test 1.2 ft. . L BLlE e Yellow claw )
Draw down from standing level... 12 ft. ) B29. .~ 3808 TOCK e
G. P. M. at beginning of test 1800 BAO 8808
G. P. M. at completion of test 800 347 2t ‘.Q&ﬁ&“elav

Draw down at completion of test.......... 12 ft. 474« Yellow. claxy

If reducing strings of casing were cut off, state how Cuteccimrirreenenn. N S 401~ Gg&fﬁegravel ...........................
...................... : ‘ 404 - Yellow eclay . .
Depth from surface bt e ft. ~ 426 - Gravel

Size of casing CUlo i in 429 < Clay .
Lap in larger casing.ooeoeiiiiccinne. A ft. k Y. Gravel ...

Was adapter or cement used? ‘ 440 §§7hlt8_pm:ll@ ------------------------------
If casing was swedged or repaired, state dep%h, describe repairs and LEsY T % 1o NN Y@ll{l%el&y ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
condition in which casing was left and probable future effect: N, 191 v Gravel

Is well straight top to bottom, if not, what is the wvariation? | . . F94 % EAW

.............................................................. RASE

Will there be any detrimental effect on pmﬁ?, and if 50, 'év‘hat? ....................................
SO . L+ U

Give any additional data which may be of future value:...... i Tlll ...... Date of Report s
. bake 85 ft, 6 sec.ft, pump | HooodaGLlade o

TN CRATEE coiiirii e ettt s ettt e e ee e enene o
SHOW LOCATION ON BACK




Docusign Envelope ID: E7F2E342-8146-4549-BCEA-16A4151244B7 falley Groundwater Authority GIS website:

https://owens.gladata.com/default.aspx# Exhibit 10C
ORIG'NAL ) STATE OF CALIFORNIA DO not ﬁgz @ia?
THE RESOURCES AGENCY
File with DWR DEPARTMENT OF WATER RESOURCES No. 161874
N of Intent No WATER WELL DRILLERS REPORT State Well No
Locai Permit No. or Date, ‘ Other Well No 3 '7 8

(1) OWNER: nam. Department Water/Power, L.A.| (12) WELL LOG: Total deptn 330, Depth of completed wet_ 410 ¢

Addr Post Office Box 111 from ft. to ft. Formation (Describe by color, character, size or material)
City Los Angeles, California zio__ 90051 0 - 40  dirt, fine sand
, , 40 - 50 fine sand, some gravel
(2) LOGATION OF WELL (see mstuctions 37 50 - 80 Ft. sang i
Well address if different from above ' 80 - 100 med \g}avel ) sand
Township___9 §. R 34E, _  Section T 100 - 130 med.grawep, small gravel, sand
Distance from cities, roads, railroads, ete Blg Plne Area 130 - 150 (ﬁ?e\d- g‘ré{fel, Sand
150 - 190 gravel, small gravel, sand
190 - %00 med.”gravel, sand

200 - 250\  fine and med. sand
(3) TYPE OF WORK: | 250 2 280 \bmed. sand, little gravel
New Well (X Deepening 0 | 280<\\_310 _ fine/med.sand, gravel,chips, rock

Reconstruction O 310 -N\\330  cofitse sands,rock chips
Reconditoning” 0|, <330 - 340 (coarse’rounded gravel, some sand

Horizontal Well O340\ - 350\ Clear gravel, sand
Destruction [J (Describe 50~ - 390\\:{§;@nd and (gravel, clear gravels
1

b U T 390 - _420 ne samd,’ ¢lear gravels
(4) PROPOSED 420 - \480 coarsd) sanyl,little fine sand

Domestic f -\\\ &

N 7N
Irrigation (/\ \\T A\) S\\) (/,i'\\ A
Industrial 0 <QL\\\7 v\\v
oy N

WELL LOCATION SKETCH

| N\ Q <)
(5) EQUIPMENT: (6) GRA : @ &
Rotary [3 Reverse [X B No 2@%——— ANNTS
Cable [ Air 0 Q er of bore A ~

1
Other 0O Bucket (J X\ om 2 0{0 \h\v) 410 b \\‘\N N~

L

(7) CASING INSTALLED: <8M>ERF0RA@§1MQSS F“I—ﬂS -
Steel [ Plastic [ Co! te Type of per(% or'size of screem = -

From To Dia. G\ag\é)o}r ¥ \@ To };:7\? -
ft. #{QPin. | Wall AN ft. siz -

0 410038 [ .312 | 200 > | 400, N\ .080 -
N D -

) QAN W -

(9) WELL SEAL: AN -

Was surface sanitary seal provided? Yes [ No 0] If yes, to depth_&D_____ft. -
Were strata sealed against pollution? Yes [J{ No [ Interval___.Q__:_ﬁiLft. -

Method of sealing 9 gack grout Work started A6y 4 5 86 Complered_AUg. 19 151986
(10) WATER LEVELS: 43 WELL DRILLER’S STATEMENT:
Depth of first water, if know fr. This well was drilled, under my jurisdiction and this report is true to the best f iy
Standing level after well completion 50 _f. | knowledge gnd bel?ff‘ " o, /;z‘ y
[ g N T Gt Cha A
(11} WELL TESTS: . | Sswen | £ f,; Y ,; ) \
Was well test made? Yes [P5 No [0 If yes, by whom? Beviik Drill| . Y{:W%{? Driller ) »
Type of test Pumyp [ Bailer [} Ay Yife ] N;ﬁ?‘gf“@g‘ ’ BEYLIK DRELQE}J{}g INC

Depth to waler at start of ies%,,___‘,éu L of wsi,,_‘ﬁ]iﬁ__‘jé
Lo 13
D ge.. ,jﬁ;&&gai Jmin af ?,CE‘,M,_Q_,{E. o hours

Yes (] No B If ves

Pws(}km Ijmx, ar c%im)m{im;) {Typed or printed)

” { #;
501 §. Walnbt Street
- La Habra, Calif. Zip 90631
b Aty Al

ficense M<>3@629}€5? & S‘{:_’gé;m of this report_g 811 6,1887

. USE NEXT CONSECUTIVELY NUMBERED FORM
1 after 20 Hrs. with
id of 70 ft,

Chemical anal




Docusign Envelope ID: E7-F2E342-8146-4549-BCEA-16A4151244B7
https://owens.gladata.com/default.aspx#

 ORIGINAL
File with DWR

y‘A\

Notira of Intent No

STATE OF CALIFORNIA
THE RESOURCES AGENCY
DEPARTMENT OF WATER RESOURCES

WATER WELL DRILLERS REPORT

lley Groundwater Authority GIS website:

Exhibit 10D
Do not fill in

No. 161875

State Well No

Le ;en’mt No. or Date Other Well No. 379
(1) OWNER: wame_ L.A. Dept. Water & Power (12) WELL LOG: Total aepth420 & Depth of completed wetd 10 s
Addpress, Post Office Box 111 from ft. to  ft. Formation (Describe by color, character, size or material)
civLos Angeles Calif, zip_ 90051 0 - 20 fine sand
(2) LOCATION OF WELL (See xmtructlons) 20 - 40 flne Snad s f]ne gravel
County. IDVO Owner's Well Numb 379 40 ~ 60 med. gmvel 2 sand
Well address if different from above 60 - 90 med e g)‘%‘(el
Township, 935, Range. 34 E Section 90 - 120
Distance from cities, roads, railroads, § , etc Big Pine Area 120 -150
150 - 170
170 - 1860\ medi\ymall gravel
180 - 210 \\med.sand,small gravel
(3) TYPE OF WORK: and,small gravel, rock chips
New Well (X Deepening 0 | _23() 50 fme ed sand, rock chips
Reconstruction 0 250 - 3!]
Reconditioning 0,260 - 29 hard ed sand,fine sand,chips

Horizontal Well (]

Destruction {77 (Describe
destruction materials

tmed.sand,small gravel
se sand{@ravel,rock chips

procedures in Item

sand/rock chips

2000/IN. (4) PROPOSED 350 380X fine s ravel,clear/white sand
Domestic 380, -39 fine gandysmall gravel
trigation (NN 39Q\\ 400 med\é’ nd/fine gravel
BIG PINE Industrial \> 0| 400420 fine s‘a,nd fine gravel,clear white
CANAL POWER T Well O q\\\\\\y_ .
LINE stoc §\\\P) - 2N\
wWEeLL 379 I Municip & —m\zﬂ\/
WELL LOCATION SKETCH  \\/)Other A o7 -V
(5) EQUIPMENT: (8) GRAV%AC& KE @ KO
Rotary [ Reverse [ ®  No Size AN
Cable [ Air 0 r of bore_28" -
Other O Bucket [ }3{ om \x 400 ﬂ"\ (\Q\\)‘?\g)—
(7) CASING INSTALLED: (8) ‘PERFORA %oﬁnson \\ -
Steel s} Plastic [ C(& Type of perfiika’ € nf scree ‘:J/ -
N\J \ (\‘b, -
Fam | Tl o | (™ R @% -
0 200N9 .312 | 200 V| 408 KN\ 080 -
400 | 410 NIH 312 S -
| QR M -
(9) WELL SEAL: AN -
Was surface sanitary sea! provided? Yes 2% No [0 If yes, to depth..lﬁ.Q___ft. -
Were strata senled apainst pollution? Yes [ No [J IntervaL..Q:_.]:_8_9_._,_ft. -
Method of sealing 9 sack g‘rout Work started. Vay IY 19 86 Completed. Aug o0 19 g4

WELL DRILLER’S STATEMENT:

(10) WATER LEVELS: 45
Depth of first water, if known 48 ft. This well was drilled under my 1un¢tltctton and this report is true to the best of my
Standing level after wall completion _fr knowledge and belief. f o o
- W [RR A
(11) WELL TESTS: BEYLIK DRI %{n\’_?)w, AP LI
Was well test made? Yes (- Nea {1} If ves, by whom? b > LA L (Well Driller) AT £
Type of test Pump ¥ Baiier [} Alr 1ift [ NAM 7 BEYLIK DRILLING INC
Y " Al
Depth to water at start of test %% . At end of test_ 48 & 59] {Pem{g}z E;’n or L%ﬁgrmf?m'; {Typed or printed)
sadress 091 8 alnut Street
Disc’ 250@ gal/min after_ @Q hours Water temperature________| Address__ & e
. Chen arz‘ﬁy”z‘s made? Yes [ No B If ves, by whom? ity Hahr Zip %@5‘%’1
1 . analysis ade? 25 [ ] B 3 S 8, Y e 7 GNESC Ty & GaY
Was electrie log made? Yes (X Me [T M ves, attach copy to this report License N f;{ 6291 { CE? & ;Q; C 5 = _Diate of this repor Jait., o, 1“8 (

DWR 188 (rev. I ADDITIONAL SPACE 18
Well pro uced 2500 gpm with drawdown of 150

after 40~1/2 hrs specific yield:

FTE

ard

f A

MEEDED, USE MNEXT CON

ISECUTIVELY NUMBERED FORM

16.66 ft.



Docusign 'Envelope ID: E7E2E342-8146-4549-BCEA-16A4151244B7 l"ey Grdundwater Authorlty GIS Website:
https://owens.gladata.com/default.aspx# Exhibit 10E

STATE OF CALIFORNIA Do not fll in
THE RESOURCES AGENCY
DEPARIMENT OF WATER RESOURCES NQ 1 6 86 3 8

. WATER WELL DRILLERS REPORT
Lot Permit No. or Date

‘ <}) OWNER: Mame 13 ! ; B ~ ; el . (12} WELL LOG: Towldepth . Depth of completed well 55_ .
Addresy éz . %, ‘%_«’ig iﬂ' = ] from £ 0 #. Formation { Descobe by color, character siie or material)

City ~ . . g, Ges 0 55 511ty Sand & lavered Gravel
' {2) LOCATION OF WELL (Sece instructions): . -
é C mmtyw__,;-zﬁy o L Owner’s Well Wumberwmm =

| Wl address i diflerent from above -

Distance from cities, roads, railroads, fences, ete.. BE

(3) TYPE OF WORK.: | -
New Well 7 Deepening [ -

Reconstruction
Beconditioning

Horizontal Well

Destruction [] (Descnbe
destruction matenals
procedures in Item

| (4) PROPOSED U

Domestic
Trrization '
Industrial =
Test Well g
E btmk L {:j :
o Mumclpal = -
g WELL LOCATION SKETCH | Other = -
E (5) EQUIPMENT: (8 GRAVEL PACK: ﬁ 3&{& - -
Botary [%i Beverse [ i =
Cable [ Alr ol ~
Other 3 v Bucket = =
17 CASING INSTAILIYD: -
Bteel T} Plastic Lk Concrete {j -
From k =
it - .
o -

(9) WELL SEAL: ' -
Wag surface sanitiry seal provided?  Ves {% Mo [Tl adE vesito dez}th__,___g«mwft. i
Were strata sealed Dagainst  pollution?  Yes [T o[ datervalinn ity o
Methad of sealing ﬁﬁﬂﬁf‘,&% o
(10) WATER LEVELS:

Depthiof Hrst water 3f known

Work: started | . 19
WELL DRILIERS STATEMENT,

This well wos drilled under iny wrzsdwi:{m and t?m reporf i true 5{; t}ze best of my
& kzwwlcdge and belict.

Completed

Standing level after well completion

(11) WELL TESTS: SIGNED.. .
Was well test made? Yes [ Mol Fo ves by whoim 2
- S o : TG . .
Tunerobtest Pompi i Bailer 17 Ade BT NAME
Depth to avater at 'start of gest_ o0 At emd of desto iy
X
Diget arge sat/min afte hours Water ‘temperature. . Address
Oh dipnalvsis made? W ¥Yeg 7] Mo Hoves by whom? Cipy
Wis electric Tog vaade? Yeg [ Mo I ves, attach vopy . this fegort Ticense Noo Tiide of this seport

DWH 188 (REV. 7:78) IF ADDITIONAL SPACE IS NEEDED USE NEAT CONSECUTIVELY NUNBERED FORM




Docusign Envelope ID: E7TF2E342-8146-4549-BCEA-16A4151244B7

Appendix Table A — Groundwater pumping from LADWP wells in Laws Wellfield (AF/year)

Exhibit 11A

R\l;:::f W236 w239 W240 w241 W242 | w243 w244 W245 W246 w247 w248 w249 W365 W385 W386 | W398 | W399 Total
1971 1,506 908 1,213 925 1,194 463 1,166 1,272 1,219 560 1,855 1,124 13,405
1972 2,802 2,325 2,277 1,668 793 1,810 2,111 2,156 2,086 2,901 3,183 3,033 27,145
1973 1,762 1,487 626 483 551 989 1,349 1,532 1,061 1,644 1,516 1,619 14,619
1974 680 379 80 413 482 548 499 636 0 0 0 0 3,717
1975 1,322 1,060 1,217 1,365 1,082 1,337 415 1,946 1 125 99 83 10,052
1976 2,688 2,439 2,262 1,550 683 1,521 1,868 2,297 0 0 0 0 15,308
1977 2,312 2,008 1,582 1,204 840 1,946 2,001 1,804 5 1 1 3 1,311 15,018
1978 0 0 0 0 0 0 0 0 0 0 0 0 907 907

1979 1,796 1,639 1,488 1,186 931 1,649 1,482 1,374 682 1,609 1,220 1,116 1,726 17,898
1980 0 0 0 0 0 0 0 0 0 10 0 0 1,218 1,228
1981 2,015 1,888 1,807 1,448 1,031 | 2,020 1,878 1,723 1,467 3,169 2,680 2,382 1,775 25,283
1982 0 0 27 21 15 54 54 84 21 48 45 41 946 1,356
1983 0 1 0 1 0 0 0 0 0 2 0 0 1,085 1,089
1984 969 836 713 569 404 662 984 847 0 0 0 128 1,265 7,377
1985 2,134 2,052 1,745 1,036 972 1,957 1,847 1,693 364 947 710 852 1,030 17,339
1986 712 618 532 404 322 592 407 431 372 1,455 731 654 1,343 8,573
1987 2,506 2,218 1,940 1,307 830 2,009 552 1,256 1,742 3,009 3,422 3,012 1,360 1,148 1,817 28,128
1988 2,542 2,377 1,969 1,054 817 2,044 937 1,172 1,639 3,262 2,962 2,611 1,245 2,525 3,248 30,404
1989 1,969 2,255 1,710 762 933 1,814 1,995 915 1,288 3,062 2,604 2,521 1,172 0 63 23,063
1990 726 751 1,032 546 519 567 634 687 0 578 2 0 581 0 0 6,623
1991 1 0 882 500 392 0 0 602 0 385 0 1 739 3 2 3,507
1992 31 0 886 435 18 0 433 359 0 0 502 0 0 0 380 3,044
1993 1 1 705 646 0 0 312 1,760 1,585 1,334 2 1,344 754 0 475 8,919
1994 1 2 1,487 725 1 1 818 1,818 1,675 1,368 1 0 0 1,008 541 9,446
1995 244 171 0 0 152 11 74 581 1,638 1,282 87 1 1 136 0 4,378
1996 0 0 0 0 0 0 0 535 799 0 0 0 0 0 0 1,334
1997 0 0 0 0 0 0 0 538 0 0 0 0 0 0 33 571

Source: Well W247R - Replacement for W247 Laws WeIIfieIdTOwens Valley Monitoring Plan For First Season of Operation

Eastern Sierra Environmental Group Water Operations Division Los Angeles Department of Water and Power, May 2024




Docusign Envelope ID: E7TF2E342-8146-4549-BCEA-16A4151244B7

Exhibit 11B

R;';‘::f W236 | W239 | W240 | W241 | W242 | W243 | W244 | W245 | W246 | W247 | W248 | W249 | W365 | W385 | W386 | W398 | W399 | Total
1998 0 0 0 0 0 0 0 426 0 0 0 0 0 0 0 426
1999 0 0 0 0 0 0 133 382 0 0 0 0 0 0 14 529
2000 0 0 0 0 0 0 487 318 0 0 597 0 0 0 0 1,402
2001 0 0 0 2 0 0 290 438 0 0 236 0 0 0 0 966
2002 0 0 0 0 0 0 413 404 0 0 1,624 0 0 0 0 2,441
2003 1,626 959 0 0 0 869 120 329 0 0 836 0 0 0 0 4,739
2004 1,293 732 0 0 0 1,019 389 281 0 0 512 0 0 0 0 4,226
2005 1,021 50 0 0 0 135 81 464 0 0 449 0 0 0 0 2,200
2006 1,293 0 0 0 0 0 130 0 513 736 466 0 0 0 6 3,144
2007 1,107 0 0 0 0 0 622 451 0 0 543 0 0 0 17 | 2,740
2008 962 0 0 0 0 7 668 787 0 0 732 1 0 0 18 | 3,175
2009 1,066 0 0 0 0 432 442 745 0 0 609 0 0 0 3 3,297
2010 993 197 0 0 0 579 687 0 0 0 673 0 0 0 0 3,129
2011 2,175 1,321 503 0 0 1,526 562 0 0 0 350 0 0 0 12 | 6,449
2012 1,371 917 51 57 0 418 521 0 0 0 199 0 0 0 43 | 3,578
2013 1,315 546 0 0 0 551 507 0 0 0 496 0 0 0 10 | 3,427
2014 1,160 492 0 0 0 579 255 0 0 0 286 0 0 0 5 2,781
2015 1,023 746 0 0 0 368 330 0 0 0 0 1 0 0 24 | 2,49
2016 1,040 946 0 0 0 511 60 0 0 0 0 0 0 0 26 | 2,585
2017 1,104 | 6.015 0 0 0 0 0 0 0 0 0 0 0 0 54 | 1,165
2018 686 918 920 821 0 657 610 953 980 1,030 0 0 0 0 29 | 7,609
2019 1,188 184 492 132 80 61 0 233 1,241 0 463 0 0 86 | 4,164
2020 307 1,101 479 453 878 496 942 19 1,077 0 0 0 0 38 | 5,789
2021 827 1,145 70 0 608 685 1,186 937 844 0 0 0 0 25 | 6327
2022 854 508 288 130 601 487 783 324 386 0 0 0 0 15 | 4,376
1993-

2022 755 365 166 99 0 6 328 341 0 471 290 310 290 60 25 38 49 | 3,594

Average

Table excludes domestic supply and enhancement/mitigation pumping wells

Gray cell indicates well was either offline or not yet constructed

Source: Well W247R - Replacement for W247 Laws Wellfield, Owens Valley Monitoring Plan For First Season of Operation
Eastern Sierra Environmental Group Water Operations Division Los Angeles Department of Water and Power, May 2024




Docusign Envelope ID: E7TF2E342-8146-4549-BCEA-16A4151244B7

Exhibit 11C
TABLE 2 — GROUNDWATER PUMPING FROM WELLS IN THE VICINITY OF W379 IN BIG PINE
WELLFIELD (AFY)

Runoff Year | W210 | W352 | W378 | W379 | W389 | Big Pine Area
1971 902 45,781
1972 1,555 | 102 38,120
1973 21 48 8,943
1974 0 166 22,506
1975 9 546 30,998
1976 180 561 27,306
1977 964 | 1,385 38,001
1978 0 851 24,418
1979 0 729 27,639
1980 0 0 24,211
1981 0 1,055 28,462
1982 26 53 22,351
1983 0 506 28,119
1984 0 1 28,067
1985 0 51 25,911
1986 0 412 25,934
1987 664 192 | 3,000 | 2,933 | 3,000 48,663
1988 1,535 | 190 | 1,465 | 885 | 1,465 42,817
1989 173 58 102 175 102 34,027
1990 0 230 13 0 13 19,908
1991 0 41 0 39 0 24,880
1992 0 0 0 0 0 24,400
1993 0 74 3 3 3 23,061
1994 0 7 2 2 2 24,388
1995 1 1,201 | 1,360 | 1,201 24,511
1996 239 0 0 0 22,152
1997 46 536 624 536 24,654
1999 203 0 0 0 22,645
1999 1 0 0 0 19,512
2000 2 0 0 0 25,378
2001 41 2 0 2 26,397
2002 2 0 0 0 26,318
2003 6 0 0 0 26,400
2004 15 0 0 0 22,045
2005 23 0 0 0 20,316
2006 0 0 0 20,657
2007 5 0 0 0 20,406
2008 0 0 0 21,073

Source: WELL W379 REPLACEMENT (W379R) BIG PINE WELLFIELD PRE-CONSTRUCTION
EVALUATION REPORT, Eastern Sierra Environmental Group Water Operations Division Los
Angeles Department of Water and Power, May 2024
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Exhibit 11D
Runoff Year | W210 | W352 | W378 | W379 | W389 | Big Pine Area
2009 6 0 0 0 23,427
2010 19 0 0 0 23,413
2011 11 0 0 0 28,654
2012 5 0 0 0 26,452
2013 15 0 0 0 23,871
2014 0 0 0 21,635
2015 0 0 0 20,578
2016 28 0 0 0 23,598
2017 9 0 0 0 21,705
2018 21 0 0 0 23,065
2019 74 0 0 0 19,821
2020 26 0 0 0 14,573
2021 26 0 0 0 16,490
2022 24 0 0 0 16,445
1132;2222 0 31 58 66 58 22,591

Note: Gray cells indicate well were offline

3.2.2 Surface Water

The main water features in Big Pine Wellfield include Owens River, Tinemaha
Reservoir, Big Pine Creek, Baker Creek, and Big Pine Canal, which recharge the
groundwater aquifer. The weather station at LADWP's Big Pine Powerhouse Weather
Yard is the closest station to W379, with long-term average precipitation (from 1991 to
2022 hydro years) of 9.0 inches per year, higher than the historical average precipitation
in the Owens Valley.

The major flow gauges and their associated flows in Big Pine Wellfield are listed in
Table 3. The locations of the flow gauges are presented in the Figure 4 map. Some of
the flow gauges listed in Table 3 are outside of the area presented in the map in Figure
4. Big Pine Wellfield receives the second-highest volume of water in its creeks and
ditches.

Source: WELL W379 REPLACEMENT (W379R) BIG PINE WELLFIELD PRE-CONSTRUCTION
EVALUATION REPORT, Eastern Sierra Environmental Group Water Operations Division Los
Angeles Department of Water and Power, May 2024
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Monthly Climate Normals (1991-2020) - BISHOP AIRPORT, CA = Exhibit 12A
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Month Total Precipitation Mean Max Temperature Mean Min Temperature Mean Avg Temperature
Normal (inches) Normal (°F) Normal (°F) Normal (°F)
January 1.14 56.3 23.5 399
February 0.89 59.3 264 429
March 0.55 67.1 313 492
April 0.22 73.7 36.7 552
May 0.23 82.8 442 63.5
June 0.13 93.5 514 72.5
July 0.18 99.7 56.7 782
August 0.07 98.0 54.0 76.0
September 0.11 90.0 472 68.6
October 0.35 77.6 374 57.5
November 0.31 64.2 27.0 45.6
December 0.66 54.5 22.1 383
Annual 4.84 764 38.2 57.3

Source: https://www.weather.gov/wrh/Climate?wfo=vef
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Monthly Total Precipitation for BISHOP AIRPORT, CA

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
1970 0.71 0.54 0.05 0.44 T 0.04 0.03 0.01 0.00 0.00 1.64 0.22 3.68
1971 0.01 0.11 0.27 0.06 1.04 0.00 0.14 0.13 0.01 001 0.04 1.85 3.67
1972 T 0.00 0.00 T 0.11 0.25 0.04 0.09 0.36 0.90 0.68 0.01 244
1973 3.02 1.59 032 0.00 0.09 0.14 0.00 0.01 0.00 0.00 1.94 0.60 7.71
1974 1.48 0.00 1.75 021 033 0.00 0.16 T 0.00 0.80 T 0.64 537
1975 T 0.20 0.69 0.20 T 0.07 T 0.10 1.18 0.09 0.02 0.00 2.55
1976 0.00 137 0.05 0.05 0.59 0.17 147 T 0.94 0.02 0.00 T 4.66
1977 0.77 022 0.04 0.02 0.60 0.61 T 0.51 T T 0.05 2.53 535
1978 2.68 3.33 1.64 0.22 0.00 0.02 0.02 0.01 0.51 0.18 0.51 0.50 9.62
1979 045 0.64 0.49 T T T 0.03 0.02 0.25 0.07 0.13 0.57 2.65
1980 1.56 272 0.28 043 0.10 T 0.35 0.00 0.14 T 0.08 1.25 691
1981 0.65 0.11 0.85 0.68 0.88 0.00 0.00 0.04 0.03 0.09 1.30 0.11 474
1982 143 0.02 0.50 1.62 0.08 1.29 0.00 0.51 0.74 0.68 0.87 2.67 10.41
1983 1.82 129 1.20 022 0.00 T 0.05 0.64 0.40 0.08 131 1.14 8.15
1984 T 0.36 0.09 0.02 T 0.04 1.04 0.58 T 0.16 1.97 0.85 5.11
1985 0.25 0.01 0.06 0.00 0.00 0.67 031 0.00 0.34 0.05 0.95 0.55 3.19
1986 0.86 3.04 1.00 0.65 T 0.00 0.31 0.06 0.12 0.00 0.03 0.08 6.15
1987 042 031 0.03 0.04 0.54 0.16 0.18 0.03 0.01 0.13 1.67 0.60 4.12
1988 0.87 0.30 0.07 0.63 0.12 023 T T 0.50 0.00 0.12 0.68 3.52
1989 0.06 0.12 0.04 0.00 1.04 0.04 0.00 0.01 024 0.00 0.26 0.00 1.81
1990 0.95 0.50 0.00 0.56 0.21 0.15 0.26 0.45 0.28 0.00 0.00 0.00 3.36
1991 T 0.07 2.94 0.07 T 0.02 0.00 0.00 021 0.69 0.00 0.58 4.58
1992 0.38 1.31 0.67 0.00 0.06 0.30 0.12 0.06 0.05 0.53 0.00 1.50 498
1993 2.03 M 091 0.00 0.04 0.00 0.00 T 0.00 0.06 0.12 0.08 M
1994 0.04 1.33 0.57 0.03 0.54 0.00 0.00 0.00 1.28 0.24 0.05 0.25 433
1995 3.08 0.60 228 0.07 0.72 0.20 0.23 0.01 T T 0.02 1.06 8.27
1996 0.38 0.30 0.79 043 0.02 0.00 0.12 T T 0.77 0.78 0.39 3.98
1997 226 T 0.00 0.00 0.01 047 023 T 0.24 T 0.25 048 3.94
1998 0.55 5.16 0.85 0.28 0.57 1.31 0.01 0.03 0.28 0.17 0.01 0.06 9.28
1999 1.10 041 0.01 0.38 0.08 0.02 0.04 0.19 0.15 0.00 0.02 0.00 240
2000 0.30 0.98 029 0.45 T T T 0.30 0.02 025 0.00 0.00 2.59
Mean 091 0.90 0.60 0.25 0.25 0.20 0.17 0.12 0.27 0.19 0.48 0.62 498
Max 3.08 5.16 294 1.62 1.04 1.31 147 0.64 1.28 0.90 1.97 2.67 10.41

1995 1998 1991 1982 1971 1998 1976 1983 1994 1972 1984 1982 1982
Min 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.81

1976 1974 1997 1997 1985 1996 1994 1994 1993 1999 2000 2000 1989

Source: https://www.weather.gov/wrh/Climate?wfo=vef
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Monthly Total Precipitation for BISHOP AIRPORT, CA

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
2000 0.30 0.98 0.29 045 T T T 0.30 0.02 0.25 0.00 0.00 2.59
2001 0.79 1.40 0.37 041 0.12 T 0.73 T 0.00 T 1.02 0.21 5.05
2002 0.03 T 0.01 0.04 0.00 T 0.05 T 0.01 T 1.68 0.86 2.68
2003 0.04 046 0.57 0.21 T T T T T 0.00 0.88 0.30 246
2004 0.03 1.34 0.10 0.10 T 0.07 0.02 0.01 T 1.26 1.13 1.80 5.86
2005 3.78 0.83 1.23 T 0.25 0.00 0.02 0.58 0.36 0.28 T 2.16 949
2006 301 0.79 0.18 0.39 0.08 0.06 0.26 0.00 0.00 0.52 0.00 0.05 5.34
2007 0.35 0.12 0.03 0.17 0.00 0.00 0.39 0.17 022 0.01 0.03 0.37 1.86
2008 4.82 1.24 0.00 0.00 0.15 0.00 0.15 0.00 0.08 T 0.70 0.61 7.5
2009 0.03 0.53 0.04 0.02 0.12 0.58 0.11 0.12 0.01 1.77 0.07 1.30 4.70
2010 1.28 0.39 0.02 0.39 T 0.00 0.08 T 0.00 1.33 0.28 5.37 9.14
2011 0.02 0.94 1.00 0.04 0.06 0.01 0.08 T 0.16 0.74 0.14 T 3.19
2012 143 0.05 0.29 0.23 T 0.00 T 0.25 0.00 042 0.04 0.77 348
2013 T T T T 047 T 0.48 0.16 T 0.16 0.03 0.03 1.33
2014 0.20 1.71 0.04 0.07 0.24 T 0.15 0.20 0.16 T T 046 323
2015 0.09 0.17 0.01 0.01 1.39 0.39 0.47 0.02 0.01 0.75 T 0.06 3.37
2016 1.06 0.06 0.07 1.04 0.34 0.50 T T T 0.09 T 0.27 343
2017 523 221 0.09 0.92 0.35 T T 0.02 T 0.00 0.16 T 8.98

2018 0.04 T M 0.40 0.27 0.00 1.52 0.01 0.06 0.40 091 0.26 M
2019 1.89 242 1.92 T 0.89 0.03 T T 0.01 0.00 091 0.19 8.26
2020 0.06 0.16 045 048 T T T T T 0.00 T 0.21 1.36
2021 1.09 0.31 0.01 T T T 0.06 0.01 T 0.65 0.13 3.72 598
2022 0.00 T 0.25 T 0.00 T 0.17 0.72 1.09 T 0.46 2.56 5.25
2023 5.55 1.13 3.96 0.00 T 0.73 0.13 2.08 0.36 0.18 0.07 0.36 14.55
2024 0.08 340 0.35 0.01 T T M M M M M M M

Mean 1.25 0.83 047 0.22 0.19 0.09 0.20 0.19 0.11 0.37 0.36 091 5.19
Max 5.55 340 3.96 1.04 1.39 0.73 1.52 2.08 1.09 1.77 1.68 5.37 14.55
2023 2024 2023 2016 2015 2023 2018 2023 2022 2009 2002 2010 2023
Min 0.00 T 0.00 0.00 0.00 0.00 T 0.00 0.00 0.00 0.00 0.00 1.33
2022 2022 2008 2023 2022 2018 2020 2008 2012 2020 2006 2000 2013

Source: https://www.weather.gov/wrh/Climate ?wfo=vef
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Exhibit 13A

Wells T978D and T978S GW Elevations, feet A
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Source: California Department of Fish and Wildlife, September 24, 2024, Review of
Well W386R Operational Test Testing Plan and Recommendations for Additional
Monitoring, to Adam Perez, LADWP, and Holly Alpert, ICWD, p. 21, with
Attachments and Exhibits.
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Exhibit 13B

FS#3S and FS#3D Groundwater Elevations - Daily A
10.2019 t0 3.2024
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Source: California Department of Fish and Wildlife, September 24, 2024, Review of
Well W386R Operational Test Testing Plan and Recommendations for Additional
Monitoring, to Adam Perez, LADWP, and Holly Alpert, ICWD, p. 21, with
Attachments and Exhibits.
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