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My name is Joe Tootle, | am a Principal Geotechnical Engineer at ENGEO
Incorporated. | am a registered Civil and Geotechnical Engineer in California and have been
practicing as an engineering consultant for over 20 years. My experience includes the lead
geotechnical design for, and management of, multifaceted projects that have collectively
included more than 100 million cubic yards of earth work; hundreds of miles of roadway
improvements; public infrastructure, including bridges, tunnels, levees, detention basins,
highways and light rail transit corridors; commercial, residential, and retail centers; community
centers; and public buildings. (See also LAND-36.)

This testimony addresses three major adverse physical impacts of the California
WaterFix (“CWF”) project that are likely to result in injury to legal users of water. However, in
each case, the Petitioners have not presented enough detail regarding the proposed project,
existing conditions, or proposed mitigation to ensure that there will be no injury or to evaluate
and describe the likely range of injuries in greater detail than what is set forth below.

1. Impacts on Groundwater Use

a. Background

The CWEF project has undergone some modifications and/or refinements over the past
several years. These modifications have been directed at both long-term operational impacts,
as well as potential construction related impacts. In an attempt to address the potential
construction related impact of temporary dewatering, according to testimony presented in
support of the Petition, the CWF project was modified to include impermeable slurry cutoff
walls at specific construction sites to isolate the effects dewatering activities on the
surrounding groundwater. (DWR-218) Slurry cutoff walls are currently proposed for the
construction of proposed intakes, pumping plants, forebay embankments, and tunnel shafts.
Although this modification may be effective at reducing potential construction related impacts
of dewatering, the CWF project has neglected the potential long-term impacts of the slurry
cutoff wall construction at the associated cutoff wall locations.

The potential long-term effects of slurry cutoff walls along the tunnel alignments, are

limited to the locations where there is a shaft (DWR-212, Figure 3-1); however, the potential for
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long-term effects on groundwater uses may also be impacted by proximity to the tunnels. The
conceptual tunnel inverts range from 122 to 135 feet below mean sea level (“msl”) for the
North tunnels and from 147 to 163 feet below msl for the Main tunnels. At these depths, the
tunnels will be constructed using closed-face pressurized soft ground tunnel boring machines
(“TBMs”). (DWR-212, Section 11.2.5.)

Although the CWF project is not proposing impermeable slurry cutoff walls along the
entire tunnel alignment, the tunnels themselves may act as a similar barrier to the existing
groundwater flow. The majority of the tunnel liner will be in excess of 40 feet in outside
diameter and consist of precast concrete segmental sections. Given that many water wells are
located in the vicinity of the tunnel alignment and that several of these wells have screened
intervals in the approximate depth range of the tunnels, partial obstruction to the current well
production may likely be observed. (See LAND-58, LAND-59.)

To understand the potential impact of constructing slurry cutoff walls in the Delta, it is
important to understand the near-surface soil deposits in the region. The near-surface soil
deposits within the Delta, and along the majority of the project alignment, are generally very
complex and are often characterized as former freshwater marsh deposits traversed by
numerous existing and former delta distributary channels (Atwater 1982).1 Some of the
complexity can be seen on Atwater’s geologic map of Bouldin, Venice, and Mandevil Islands.
(LAND-37, slide 1.) Many permeable sandy deposits (Qm2e) are mapped within isolated
areas of less permeable mud deposits (Qpm) across the region. In addition, several
concealed former channel alignments are identified that cut across many island interior
locations. (DWR-212, Section 3.3 [CER].)

Historically, it was the nature of Delta distributary channels to regularly breach their
natural levees and change course. This process was presumably active throughout the late
Holocene when the uppermost 15 to 20 feet of existing soils along much of the project
alignment were deposited, so it is likely that there are many concealed former distributary

channels and associated permeable sand and silt lenses within the near-surface soil deposits.

! A true and correct copy of Atwater 1982 is included as Exhibit LAND-40.
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The sequencing of this complex depositional process is illustrated in LAND-37, slide 2 [Frazier
and Osanik 1969].2 These former channel alignments often provide both horizontal and
vertical seepage pathways through less permeable fine grained soils. The original natural
channels were often extensively modified by construction of levees and re-alignment during
drainage of the area for agriculture. Many minor distributary channels were covered by man-
made levees and later obscured by agricultural field leveling. (DWR-212, Section 3.3.)

b. Tunnels

Although the tunnels have not been specifically designed to act as permanent barriers
to groundwater flow, as have the slurry cutoff walls, they have a similar potential to obstruct the
flow of groundwater. The tunnels will be in excess of 40 feet in out-side diameter and will form
a continuous linear feature of over 40 miles long. (DWR-212, Section 11.1.) This large project
component has a distinct potential to act as an impermeable barrier to the existing
groundwater flow conditions in the immediate vicinity of the proposed tunnel alignment.

Given the previously described complex heterogeneity of the soils along the tunnel alignment,
the effects of the potential groundwater barrier created by the tunnel structure is likely to result
in a permeant and adverse alteration of the current groundwater conveyance conditions,
similar to that of the slurry cutoff walls. As a result, existing water wells in the vicinity of the
proposed tunnel alignment, with screen intervals near the tunnel invert elevation, may
experience significant permanent decreases in well production rates.

As shown in the figures in LAND-58 (Sacramento County Wells in Vicinity of Tunnels)
and LAND-59 (San Joaquin County Wells in Vicinity of Tunnels), a very preliminary
investigation showed that there are several wells in the vicinity of the Tunnels that are in
jeopardy of being adversely impacted by the placement of the Tunnels. Not only are they near
the Tunnels, they are also at a depth that is similar to the Tunnels, making the impact more
likely. (LAND-65, Drawings 33-35 [Main Tunnels: Plan and Profile].) This obstruction could
affect both water availability as well as water quality.

C. Slurry Cutoff Walls

2 A true and correct copy of Frazier and Osanik 1969 is included as Exhibit LAND-41.
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John Bednarski explained that the proposed dewatering approach during construction
includes the installation of slurry cutoff walls. (Bednarski Testimony, DWR-57, p. 15, lines 7-
10.) As further described by Gwendolyn Bucholtz, slurry cutoff walls are frequently used in
areas with high groundwater to form a permanent hydraulic barrier within groundwater
aquifers. (DWR-218.)

Although construction of slurry cutoff walls prior to dewatering should reduce the
potential adverse effects on surrounding groundwater levels during construction, the presence
of the slurry cutoff walls following construction will continue to act as permeant barriers to
groundwater flow. Slurry cutoff walls function by acting as nearly impermeable barriers to
groundwater flow across the slurry wall alignment. This is the characteristic that allows the
groundwater to be lowered within the construction area while preventing groundwater levels
outside the construction dewatering area from dropping. However, the obstruction of
groundwater flow across the slurry cutoff wall alignment will remain following construction.

There exists a substantial possibility that adjacent property owners that rely on drainage
of shallow groundwater for agriculture production and/or use of shallow groundwater aquifers
for irrigation water will be significantly adversely impacted by this introduction of nearly
impermeable barriers to groundwater flow, i.e., by the proposed slurry cutoff walls. Mr.
Bednarski’s testimony cites the May 19, 2016 memo from Ms. Buchholz, CH2MHIill to Russ
Stein, Department of Water Resources, as concluding that the potential adverse effect to
groundwater due to construction will not be adverse. (DWR-57, p. 15, lines 18-21, citing to
DWR-218.) Ignoring the facial illogic of Mr. Bednarski's statement (“the potential adverse
effects . . . will not be adverse”), the cited memo does not address at all the potential adverse
post-construction effects of the proposed cutoff walls.

Yet, Ms. Buchholz's May 19, 2016 memo admits that slurry cutoff walls will prevent
horizontal groundwater flow: “Groundwater that previously moved horizontally through the soil
toward the excavation location would then be redirected by the slurry cutoff wall to move

around the wall and construction site.” (DWR-218, p. 4, italics added.)
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Any assertion that the proposed slurry cutoff walls will not result in any adverse effects
to groundwater used by overlying property owners necessarily rests on the assumption that
groundwater can flow around the wall. This assumption, in turn, generally requires that the
subsurface soils are homogeneous (as depicted in Figure 1 of DWR-218, p. 8) and that there
are no natural barriers to groundwater flow that may be preventing groundwater from flowing
around the wall. As previously described, however, the near-surface soils, across much of the
project alignment, are highly heterogeneous in nature and include soils that have both
relatively low hydraulic conductivities and relatively high hydraulic conductivities. (Atwater
1982.) This complex heterogeneity means that the desired effect of the slurry cutoff walls (i.e.,
creation of a permanent barrier to groundwater flow) will likely result in a permeant and
adverse alteration of the current groundwater conveyance conditions.

d. Identification of Potential Injury

Given the highly complex nature of the soil deposits along the CWF project alignment,
prediction of the magnitude and extent of the impact is extremely difficult. As previously
discussed, the locations of more permeable soil deposits that may currently be aiding the
drainage of existing agricultural areas or contributing to current well yields, are often difficult to
identify in isolated borings or through historical aerial photograph review due to the reclamation
processes that were undertaken during the last century.

Extensive geotechnical explorations that include numerous exploratory borings, cone
penetration test (“CPT”) soundings, and geophysical surveys can easily miss significant
variations in subsurface stratigraphy and aquifer connectivity. Even the most complete studies
may have difficulty predicting all of the potential consequences of altering the groundwater flow
patterns. Given the complex and sensitive nature of Delta groundwater flow patterns and their
critical importance to legal users of water within the Delta, the potential for injury resulting from
the proposed extensive use of slurry walls is particularly high. Certainly, nothing | have seen in
the CWF project documentation, including the Conceptual Engineering Report (DWR-212,
LAND-65), the Bucholtz Memorandum (DWR-218), or the Mitigation Measures included in the
2015 RDEIR/S (SWRCB-3, Appendix A, Mitigation Measures AG-1 [pp. 14-7 to 14-15], GW-1,

5

Testimony of Josef Tootle—Revised




© 00 ~N o o b~ w NP

S T N N N T S T N e N T~ S S S S = S = S
©® ~N o O A ®OW N P O © 00 N oo o~ W N kP O

5, 11 [pp. 7-12 to 7-18]), affords any assurance—much less a credible science-based
assurance—that the project will not result in such injury.

Mitigation provided for groundwater interference may be inadequate to prevent injury.
As identified in the 2015 RDEIR/S, the CWF construction impacts would include: groundwater
supply depletion, groundwater recharge interference, groundwater level alteration, and
groundwater well capacity reduction. (RDEIR/S, Impact GW-1.) Although, mitigation of these
potential construction-phase impacts could be achieved through the installation of slurry cutoff
walls as described above, the potential impact of, and proposed mitigation for, the construction
of permanent barriers to groundwater flow (i.e., slurry cutoff walls) is not adequately
addressed. Mitigating the potential temporary construction-phase interference with, or
alteration of, groundwater resources by constructing permanent barriers to groundwater flow
may prevent a temporary injury, but may just as likely create a permanent injury. These

potential permanent impacts do not appear to be adequately addressed by the proposed CWF

project design or mitigation measures.

Testimony of Josef Tootle—Revised




© 00 ~N o o b~ w N

S T N N N T S T N e N T~ S S S S = S = S
©® N o B W N B O ©W 0O N oo o~ W N -k O

Testimony of Josef Tootle—Revised




© 00 ~N o o b~ w N

S T N N N T S T N e N T~ S S S S = S = S
©® N o B W N B O ©W 0O N oo o~ W N -k O

Testimony of Josef Tootle—Revised




© 00 ~N o o b~ w N

S T N N N T S T N e N T~ S S S S = S = S
©® N o B W N B O ©W 0O N oo o~ W N -k O

Testimony of Josef Tootle—Revised




© 00 ~N o o b~ w N

S T N N N T S T N e N T~ S S S S = S = S
©® N o B W N B O ©W 0O N oo o~ W N -k O

| declare under penalty of perjury under the laws of the State of California that the

foregoing statements are true and correct.

Executed on the 15st day of SeptemberOctober, 2016, at San Ramon, California.
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Atwater 1982

References

11

Testimony of Josef Tootle—Revised




